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BACKGROUND OF THE INVENTIGN
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Inhibitors o f the HIV viral protease have been developed relatively r ecently and their use
began only in 1996. Currently, they are considered the most effective drugs against HIV
infection. Unfortunately, m ost ¢ urrent p roteases i nhibitors are relatively large h ydrophobic
molecules that possess rather low bioavailability. A high pill burden is therefore required to

20  attain the therapeutic dose in a patient. This is a deterrent, which too often results in patient
non-compliance and inadequate treatment results. This situation leads to sub-optimal
therapeutic drug concentration that in turns leads to the development of HIV resistant strains.
Consequently, there is an urgent ﬁee'd to improve the solubilify and bioavailability of
proteases inhibitors.

25
Examples of improved compounds have been developed in the form of prodrugs of éspartyl
protease inhibitors such as described, for example, in US patent no. 6,436,989 to Hale et al,
the entire content of which is incorporated herein by reference. This patent shows a novel
class of molecules characterized by favourable aqueous solubility, high oral bioavailability

30 and facile in vivo generation of the active ingredient. However, it is well known that HIV has
the ability to develop resistance to the currently available drugs. Thus, there is a need for
alternative HIV protease inhibitors active towards wild-type and resistant viral strains. Thus,
molecules derived from current HIV protease inhibitors showing enhanced solubility and

bioavailability is desirable to fight resistant viral strains.
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SUMMARY OF THE INVENTION

The present invention provides novel lysine based compounds originating from a class of
20 derivatives that are potent aspartyl protease inhibitors and pharmaceutically acceptable
derivatives thereof. These compounds may readily be cleaved in vivo to release the active
ingredient. The active ingredient has an affinity for aspartyl proteases, in particular, HIV-1
aspartyl protease (US patent no. 6,632,816). The active ingredients also present potent
antiviral activity when tested on non-mutated HIV-1 viral strain (NL4.3 as the wild type
25  virus) as well as several mutant strains. Therefore, the compounds of the present invention
may be useful as a mean to increase solubility and improving bioavailability of the active
ingredient (protease inhibitor). The compounds of the present invention may be used alone or
in combination with other therapeutic or prophylactic agents for the treatment or prophylaxis
of HIV infection. The compounds of the present invention possess good solubility and

30 bioavailability and may be orally administered as aqueous solution.

It is the main objective of this invention to provide an improved class of lysine based

compounds that are able to release an aspartyl protease inhibitor, and particularly, HIV
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cqee?vable (e.g., hydrolysable) bond or unit which upon cleavage of the cleavable bond or umt

15 generates a protease inhibitor (e.g., an active protease inhibitor).

The protease inhibitor may act on aspartyl protease o f HIV-1 including m utated and n on-
mutated HIV-1 viral strain (e.g., NL4.3) or on protease of HIV-2 (mutated or non-mutated) or
even on protease of related virus (SIV, etc.). The compounds of the present invention may be
20 used alone or in combination with other therapeutic or prophylactic agents for the treatment

or prophylaxis of, for example, an HIV infection.

The compoun&s and the pharmaceutical compositions of the present invention may release
the protease inhibitor (active ingredient) in vivo and thereby may inhibit (e.g., in vivo) the
25  activity of HIV aspartyl protease, an enzyme essential for virus maturation and infectivity. |
The compounds and the pharmaceutical compositions of the présent invention may possess
higher bioavailability and may also be apt to reduce dosages needed for inhibition and

consequently may improve treatment of HIV-infected patients.

30 The present invention in accordance with one aspect thereof provides a compound (e.g. a

compound able to generate an HIV protease inhibitor) of formula I:
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derivatives thereof (e.g., for exanple, when the conpound of the present

i nvention conprise aﬂ am no graoup, the pharnmaceutically
wheremn X and Y, the same or different, may be selected, for example, from the group

consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
10 6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -OCF3, -CN,
-NO;, -NR4R5, -NHCORy, -OR4, -SR4, -COORy, -COR4, and -CH,OH or X and Y together
define an alkylenedioxy group selected from the group consisting of a methylenedioxy group

of formula -OCH,O- and an ethylenedioxy group of formula -OCH,CH,0-,

15 wherein R¢ may be selected, for example, from the group consisting of a straight alkyl group
of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms,. a cycloalkylalkyl

group having 3 to 6 carbon atoms in the cycloalkyl part thereof and 1 to 3 carbon atoms in the

alkyl part thereof,

20 wherein R3 may be selected, for example, from the group consisting of H, a straight alkyl
group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkyl
group of 3 to 6 carbon atoms, and a group of formula R3,-CO-, wherein Rsa may be selected,
for example, from the group consisting of a straight or branched alkyl group of 1 to 6 carbon
atoms (e.g. methyl, ethyl-, propyl, iso-propyl, butyl, iso-butyl, tert-butyl, tert-butyl-CH,-,

25  etc.), a cycloalkyl group having 3 to 6 carbon atoms (e.g. cyclopropyl-, cyclohexyl- etc.), a
cycloalkylalkyl group having 3 to 6 carbon atoms in the cycloalkyl part thereof and 1 to 3
carbon atoms in the alkyl part thereof, (e.g. cyclopropyl-CH,-, cyclohexyl-CH,-, etc.), an
alkyloxy group of 1 to 6 carbon atoms ('e.g. CH;0-, CH3CH20-, i s0-butylO-, ¢ ert-butylO-
(Boc), etc.), tetrahydro-3-furanyloxy, -CH,OH, - CFs;, - CH,CF3, - CH,CH,CF3, p yrrolidinyl,



acceptabl e salt may be an ammonium salt), wherein n may be, for exanple, 3
or 4, wherein X and Y, the sane or different, may be selected, for exanple,
from t he woaoug/aensi sting of H, a straight al kyl group eCTACA200480c40boNn

atons, a branched al kyl group of 3 to 6 carbon atons, a cycloal kyl group of
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straight alkyl group of 1 to 6 carbon atons, a branched al kyl group of 3 to
6 carbon atons, a cycloal kyl group of carbon atons, and a group of
formul a R3A-CO-, wherein R3A maybe for exanple, fromthe group
consi sting of a straight or bran& group of 1 to 6 carbon atons
(e.g. methyl, ethyl-, propyl, iro- butyl, iro-butyl, tot-butyl,
fer/-butyl-CH2-, etc.), a cycloalkxj oup having 3 to 6 carbon atonms (e.g.
cycl opropyl -, cycl ohexyl- etc.), a cycloal kyl al kyl group having 3 to 6
carbon atons in the cycloal kyl part thereof and 1 to 3 carbon atons in the

al kyl art thereof, (e,qg. cyclopropyl.-CH2-, cycl ohexyl-CH2-, etc.), an
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and a group of formula,



al kyl oxy group of 1t o 6 carbon atons (e.g. CH3O, CH3CH2O, i so-butyl O,
t ert-blxty\O (Boc), etc.), tetrahydro-3-furanyl oxy, -CH20H3-CF 3,

- CH2CF3, woHaeHaer3, p yrrolidinyl, piperidinyl, 4-norphelCrma2004@06BG@RC-
CH3M2CCH2-, Acetyl-0OCH2CH2-, HO2CCH2-, 3- hydroxyphenyl, 4-hydroxyphenyl,
4- CH3OC6H4CH2-, CH3NH-, (CH3)2N-, (CHBCH2)2N-, (CH3CH2CH2)2N-, HOCH2CH2NH-,
CH3OCH2O-, CH3OCH2CH2O-, CeHoCH2O pyrrolyl, 2-pyridyl, 3-pyridyl,
4-pyridyl -, 2-pyrazinyl, 2-quinoIﬁE/22 ui nolyl, 4-quinolyl, 1-
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sane or different, may be selected, for exanple, fromthe group consi Sti ng
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wherein R, and Rs, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to

6 carbon atoms, and a cycloalkyl group of 3 to 6 carbon atoms,

15 wherein R, may be selected, for example, from the group consisting of a diphenylmethyl

group of formula IV
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a naphthyl-1-CH,- group of formula V-

G,
| XX
S FNXK
X' v
v

20
a naphthyl-2-CH,- group of formula VI



a napht hyl -2-CH2- group of formula VIVI a bi phenyl nethyl group of fornula
VIl and an anthryl-9-CH2- group of fornula VIII vmand wherein RL may be a
cl eavabl ewormnaé/aie72§. , a physi ol ogi cally cl eavabl e uni t) pCricarzedyoouaon

cl eavage of the unit, the conpound rel eases a protease inhibitor (an HV
protease inhibitor), provided that RL is not H For exanple, RlL nay be an
enzymatically oeretaboIicaIIy cl eavabl e unit or -hydrol ysabl e bond which
may be cl eaved der enteric and/ or gastrointestinal conditions (pH) or

ot her physi ol ogi ca fti Ohs. hi accordance with the present invention,
R1 may be sel ected, pjl e, fromthe group consisting of (HO P(O and
(MO)2P(O, wherein a st kali netal (e.g. Na, K GCs, etc) or alkaline
earth netal (Ca, MY etc.).FRurther in accordance with the present
invention, Rl may be a gfoup of formula RLA-CO-, wherein RLA may be

sel ected, for exanple, fromthe group consisting of a straight or branched
al kyl group of 1 to 6 carbon atons (e.g. nethyl, ethyl, propyl, zso-propyl,
butyl, ,isobutyl, tert-butyl, r -butyl-CH 2-, etc.), a cycloal kyl group
having 3.to 6 carbon ato e. cycl opropyl -, cycl ohexyl- etc.), a

cycl oaladjphanyimetgylgipuh oﬁémﬁqp6 6 carbon atons in the cycloal kyl part
thereof and 1 to 3 carbon atons in the alkyl part thereof, (e.g.

cycl opropyl - CH -, cyclohexyl-CH 2-, etc.), an alkyloxy group of 1 to 6
carbon atons (e.g. CH3O-, CH3CH2O-, soqputyl O, tert-buty\O (Boc), etc.),
-CH20H, CH3Q2C-, CH3OQ2CCH2-, Acetyl- Qi -, HO2CCH2-, 2-hydroxyphenyl,
3- hydr oxyphenyl , 4-hydroxyphenyl,
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and an anthryl-9-CH,- group of formula VIII
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and wherein Ry may be a cleavable unit (e.g., a physiologically cleavable unit), whereby upon
10  cleavage of the unit, the compound releases a protease inhibitor (an HIV protease inhibitor),
provided that Ry is not H. For example, R; may be an enzymatically or metabolically
cleavable unit or hydrolysable bond which may be cleaved under enteric and/or

gastrointestinal conditions (pH) or other physiological conditions.

15. In accordance with the present invention, R; may be selected, for example, from the group
consisting of (HO),P(0O) and (MO),P(O), wherein M is an alkali metal (e.g. Na, K, Cs, etc) or
alkaline earth metal (Ca, Mg, etc.).



(CHs) 2NCH2-, (CH3) 2CHCH( NH2) -, HOCH2CH2NH-, CH30CH2O-, CH3OCH2CH2O-, 2-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 1-methyl- |,4-dihydro-3-pyridyl,
2- pyrazi nyb,20a/01em25nol yl , 3-qui nolyl, 4-quinolyl, 1-iso®armN29d4/001440
3-isoqui nolyl, 2- quinoxalinyl a phenyl group of formula I'll a picolyl
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CH;CH;0-, iso-butylO-, tert—butle- (Boc), etc.), CHQOH CH;0,C-, CH30,CCH,-, Acetyl-
OCH,CH;-, HO,CCH,-, 2-hydroxyphenyl,  3-hydroxyphenyl,  4-hydroxyphenyl,
10 (CH3),NCH;-, (CH;3);CHCH(NH;)-, HOCH,CH,NH-, CH3;0CH,0-, CH;0CH,CH;0-, 2-
pyrrolyl, 2-pyridyl, 3-pyridy1 4-pyridyl, 1-methyl-1,4-dihydro-3-pyridyl, 2-pyrazinyl, 2-
quinolyl, 3-quinolyl, 4- qumolyl 1-isoquinolyl, 3-isoquinolyl, 2-quinoxalinyl, a phenyl group

of formula
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6 carbon atons, a cycloal kyl group of 3 to 6 carbon atons, F, C, Br, I,
-CF3, -OCF3, -CN, - NO2, -NR4R5, -NHCOR4, -OR4, -SR4, -COOR4, -COR4, and

- CH2OH orw@ 2a0uh1X725 0get her t oget her defi ne an al kyl enedi exy/@roumosabect ed
fromthe group consisting of a nethyl enedi oxy group of fornmula - OCH2O- and
an et hyl enedi oxy group of fornmula - OCH2CH2O-, wherein R6 may be sel ected,
for exa e, from.t he grou onsisting of a straight alkyl group of 1 to 6
car bon agggﬁggteg PW%)H(%&?P %ﬁf‘)%?ﬁ‘f%?%ﬂbe UB C?lbsm(%mgao bon atoms, a

cycl oal kyl al kyl group having 3'to 6 carbon atonms in the cycl oal kyl part
thereof and 1 to 3 carbon atons in the alkyl part thereof, wherein R3 may
be selected, for exanple, fromthe group consisting of [H a straight alkyl
group of 1 to 6 carb atons, a bran kyl group 3 to 6 carbon
atons, a cycl oal ky p of 3 to 6jcarppn atons, an@ a gyroup of formnula
R3A- CO-, wherein® may be sel ecteg, for exanpl e, *Fjyom the group
consisting of a stral yl grouf?of 6 carbon atons
(e.g. methyl, ethyl-, propyl, iso-propyl, butyl, iso-butyl, t rt-butyl, r
-butyl - CH2-, et Gusitd@ 25¥@0al kyl (@iaupshawng 3 t oebsieasdaemnyat ons (e. g.
cycl opropyl -, cyclohexyl- etc.), a cycloal kyl al kyl .group having 3 to 6
carbon atons in the cycloal kyl part thereof and 1 to 3 carbon atons in the
al kyl padta growp efoormyle, g. cycl opropyl - CH2-, cycl ohexyl -CH2-, etc.), an

al kyl oxy group of 1t o 6 carbon atons (e.g. CH3O, CH3CH2O, so-butyl O, t
r -butylG (Boc), etc.), tetrahydro-quuranyloxy, -CH20H, -CF3, -CH2CF3,

- CH2CH2CF3, pyrrolidinyl, piperidi \ 4- nor phol i nyl, CH3IQ2C-, CH3IO2CCH2-,
yp%ﬁ%‘*

Acet yl - OCH2CH2-, HO2CCH2-, 3- hydr|px , 4-hydr oxyphenyl ,

4- CH3OC6HACH2-, CH3NH-, (CH3)2N-, 2) 2N-,
10 s
wherein X, Y’, R4 and Rs are as defined herein.
The present invention further provides in another aspect a compound of formula II,
1|
CHo0R4
Q 0O =
N\ ./ g N
AN \S<N/L-_(CH2%——[I:II/‘H/ \R3
T ) "
A |
Y .
15

pharmaceutically acceptable salts and derivatives thereof (e.g., for example, when the
compound of the present invention comprises an amino group, the pharmaceutically

acceptable salt may be an ammonium salt),

20  wherein n may be 3 or 4,

wherein X and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 ca.rb;an atoms, F, Cl, Br, I, -CF3, -OCF3, -CN, -
25  NO,, -NRsRs, -NHCORy, -OR4, -SRy4, -COORy, -CORy, and -CH,OH or X and Y together



(CH3CH2CH2) 2N-, HOCH2CH2NH-, CH3OCH2O-, CH3OCH2CH2O-, C6H5CH2O-, 2-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 2-quinolyl,

3- qui nol ZWo 2e6uueT2el yl , 1- isoquinolyl, 3-isoquinolyl, Pcuudareodaioi4ayl , a
phenyl group of fornmula a picolyl group selected fromthe group consisting

of a pi oXY,.group s fro e SisL i f t Lkut ed
pyri dylctgg%%?fp dsegipgcg%d%#(?%%&ﬁ%}éy gé{] 8&% (S:%%]és%%ﬁ;tﬁﬁlg otﬁé aﬁgug 8@58%%9 fb?o%mjl a,
wher ei méhyRActidky drbd ENBraiiladidCH;@Ntand nay ctiglpedioty egtoup af foxantl e,
fromthe group consisting of H, a straight alkyl group of 1 to 6 carbon

at ons, gc%rz@ﬁz@ed al kyl group of 3 to 6 carbon atons, a cycloal kyl group of
3 to 6 carbon atons, F, d, Br, |, -CF3, -NO2, -NR4R5, - NHCOR4, -OR4,
-SR4, -COOR4, -COR4 and -CH20H, wherein R4 and R5, the sane or different,
may sbe wkdreintRdna¥ be seleated|fer exampie, tfiren greogrpue onsisting g asfraight alkgt grainght

2t o, kit ScopBIeBaFRYE, BRGHSLY Ll BraPcth bon 6O Anmer el
a napht T T o T S e &
VI VI alkylphadrgdmet hyl group of fornmula Miland an anthryl-9-CH 2- group of
formula VII'l vm :

10  wherein Rz may be selected, for example, from the group consisting of H, a straight alkyl
groﬁp of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkyl
group of 3 to 6 carbon atoms, and a group of formula R3s-CO-, wherein R3a may be selected,
for example, from the group consisting of a straight or branched alkyl group of 1 to 6 carbon
atoms (e.g. methyl, ethyl-, propyl, iso-propyl, butyl, iso-butyl, tert-butyl, tert-butyl-CHs-,

15 etc.), a cycloamyl group having 3 to 6 carbon atoms (e.g. cyclopropyl-, cyclohexyl- etc.), a
cycloalkylalkyl group having 3 to 6 carbon atoms in the cycloalkyl part thereof and 1 to 3
carbon atoms in the alkyl part thereof, (e.g. cyclopropyl-CH,-, cyclohexyl-CHy-, etc.), an
alkyloxy group of 1 to 6 carbon atoms (e.g. CH30-, CH3CH,O-, i so-butylO-, ¢ ert-butylO-
'(Boc), etc.), tetrahydro-3-furanyloxy, -CH,OH, - CF3, - CH,CF3, - CH,CH,CF3, p yrrolidinyl,

20  piperidinyl, 4-morpholinyl, CH30,C-, CH30,CCH,-, Acetyl-OCH,CH-, HO,CCH;-, 3-
hydroxyphenyl, 4-hydroxyphenyl, 4-CH;0CsH4CH,-, CH3NH-, (CH3),N-, (CH3CH,);N-,
(CH3CH,CH,),N-, HOCH,CH,NH-, CH3;O0CH,O-, CH30CH,CH;O-, C¢HsCH,O-, 2-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 1-
isoquinolyl, 3-isoquinolyl, 2-quinoxalinyl, a phenyl group of formula

25

a picolyl group selected from the group consisting of

10



and wherein R may be a physiologically cleavable unit, whereby upon

cl eavage of the unit the conpound nay be able to rel ease a protease

i nhi bi t orvopo@wiieed t hat Rlis not H | n accordance w t hPCHAEAI@EAONM40

invention, RL may be selected, for exanple, fromthe group consisting of

(HO 2P(Q and (MO 2P(O Swherein Mis an alkali netal {e.g. Na, K, GCs, etc)

or alkaline earth netal (Ca, My, etc.). Further in acc ance with the

present invention RL may be a group of forrala RIA-CO, | wherein RLA may be

sel ected fromthe groOUPyCcONSi Sting a_stT ahght or ed al kyl group of

1 to 6 carbon ato (e.d. nmethyl, etlhyl, |propyl, s-p butyl,

i so-butyl, tert-butiyl, (thutyl - |-~ etc.), am cyclo yl group having 3

to 6 carbon atoms (e.Y. cyg] opropyl -, "tycl ohexyl- etc.)¥ a cycloal kyl al kyl

group having 3 to 6 carbon atons in the cycloal kyl part thereof and 1 to 3

carbon atons in the al kyl part thereof, (e.g. cyclopropyl-CH 2-,

cycl ohayibely@dz-g;romSﬁlgcjteda£pralthwﬂom0@rs¢ﬂ§lpg@f 1 to 6 carbon atons (e.g.

CH3O, CH3CH2O, zso-butylO, t r -butylO (Boc), etc.), -CH2COH CHIQ2C,

CH3M2CCH2-, Acetyl - OCH2CH2-, HO2CCH2-, 2-hydroxyrhenyl, 3-hydroxyphenyl,

4- hydroxyphenyl , (CH3) 2NCH2-, (CH3)2CHCH(NH2) -, HOCH2CH2NH-, CH3OCH2O-,

CH3OCH2CH2O-, 2-pyrrolyl, 2-pyridyl, 3-pyridyl, GHe

4-pyridyl, | -methyl -|, 4-di hydro- 3-pyri Z¢pyrazinyl, R-quinolyl,
-i§bqﬂ?ﬁo|y|, ui noxal i nyl, a

3-qui nolyl, 4-qui nofyIX1- isoqui nol
phenyl group of forfjula |l a picol up sel ected|{from|the group
consi sting of (2-pisal é&opi\col yl

<pi col ylad a pkg | oxy group
sel ected fromthe grolip cohsisting of N

a substituted pyridyl group selected from the group consisting of

and a group of formula,
L5 ‘ N \)7

20  wherein X’ and Y’, the same or different, may be selected, for example, from the group

10

consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO3, -NR4Rs, -
NHCORj, -ORg, -SR4, -COOR4, -COR; and -CH,OH,

11



(2-picolyloxy) (3-picolyloxy) (4-picolyloxy) a substituted pyridyl group
sel ected fromthe group consisting of (substituted 2-pyridyl)
(substit weado®@/qyr2sdyl ) (substituted 4-pyridyl) and a gPOWEA2H04/001440
formul a,wherein X, Y, R4 and R are as defined herein. In a further

i

aspect,_ it he pgesent vent i o ides. a .co I :

phar nac‘g]&?r?@g‘[li‘? )?n@&eg}ea%}ﬁ%ée §ra {fge\%lﬂd%gé’rl?evg%? ?Cte/ée}g f?{]g;r(%ﬁo}?ﬁ‘é { gogﬁfhef %rP P
exanpl esonwiseny bNH, & efFehedkyferéuieodl €56 Rhrbon ummis, abrawhpt dkebgranp afid o
group, the pharmaceutically acceptable salt may be an amoni um salt),

wher ei rﬁWb@idatV{nSi%@WPaﬁ?ﬂ&?WéﬁféﬁPﬁ GRERPIEC™ES| ect ed, for exanple, from
the group consisting of H a straight alkyl group of 1 to 6 carbon atons, a
branched al kyl group of 3 to 6 carbon atons, a cycloal kyl group of 3 to 6
car bon whesm,Rmafbe sBecied fromGh8 groupCiedisistiiiNof a dibenylmisRyREroup NHCORA 2 - OR4,
-SR4, -COOR4, -COR4, and -CH2OH or X and Y together define an al kyl enedi oxy
group dM ected fromthe group consisting of a nethyl enedi oxy group of
formula -OCH O and an et hyl enedi oxy group of formula - OCH2CH2O-, wherein
X and Y, the sanme or different, nay be selected, for exanple, fromthe
group consisting of H, a straight alkyl oup of 1 to 6 carbon atons, a

branched al kyl group of 3 to 6 carben aLo \cloal kyl group of 3 to 6
carbon atons, F, d, Br, I, -CF3, -
s

: NHCOR4, - OR4, - SR4,
-COOR4, -COR4 and - CH2OH, and wher & 4, R5 and R6 are as
defined herein. hi an additional aspéCt, the sent invention provides a
compound of formula |ib pharmaceufically_acceptalbl e salts and derivatives
thereof (e.g., for exanple, when the

2

a naphthyl-1-CH,- group of formula V

\CH2

| I N

AN

X' Y
v

0
a naphthyl-2-CH,- group of formula VI

Ha
A | N X
MY
X' Y'

VI

>

a biphenylmethyl group of formula VII

12



conpound of the present invention conprises an am no group, the
phar maceutically acceptable salt may be an ammoniumsalt), wherein X and Y,
t he sane wo 2dédidier2ent, nmay be sel ected, for exanpl e, frecridaogrouo
consisting of H a straight alkyl group of 1 to 6 carbon atons, a branched
al kyl group of 3 to 6 carbon atons, a cycloal kyl group of 3 to 6 carbon
atoms, F, d, Br, I, -CF3, -OCF3, -CN, H, NC2, -NR4R5, -NHCOR4, -OR4, - SK4,
-COOR4, -COR4, and -CH2OH or X and t?}@ her define an al kyl enedi oxy group
selected fromthe group consisting of a ¥ hykenedi oxy group of fornula
-OCH2O- and an et hyl enedi oxy group of forl la {OCH2CH2O-, wherein X' and
Y', the sane or different, may be !!c et _bo1 exanple, fromthe group

9

consisting of H a straight alkyl qQ of 1 tY6 6 carbon atons, a branched
al kyl group of 3 to 6 carbon atons ycl oal kyl group of 3 to 6 carbon
atoms, F, O, Br, I, -CF3, -NO2, yRRPR5, - NHOOR4, -CR4, -SR4, - COORY,
-COR4 and -CH20H, and wherein n, Rl, R3, R¥IR and R6 are as defined
herein. In yet an additional aspect, the present invention provides a
conpound of forrmula Hcpharmaceutically acceptable salts and derivatives
thereof (e.g., for exanple, when the conpound of the present invention

conpr i sasl arentlmyh8-CHL gpoupt dfdoids vageut i cal |y acceptabl e salt may be an
anmonium salt), and wherein n, X, Y, X, Y, R, R3, R4, R5 and R6 are as
defined herein. In another aspect, the present invention relates to a
conpound of forrmula HA; 11 A wherein Y, n, Rl, R2, R3, X and Y' are as
defi ned herein. N '

CH,

L

=

/ /\Y.
viI

XI

and wherein R; may be a physiologically cleavable unit, whereby upon cleavage of the unit

the compound may be able to release a protease inhibitor, provided that R; is not H.

In accordance with the present invention, R; may be selected, for example, from the group
10 consisting of (HO),P(O) and (MO),P(O), wherein M is an alkali metal (e.g. Na, K, Cs, etc) or
alkaline earth metal (Ca, Mg, etc.).

Further in accordance with the present invention R; may be a group of formula Rj4-CO-,
wherein R; 4 may be selected from the group consisting of a straight or branched alkyl group
15 of 1 to 6 carbon atoms (e.g. methyl, ethyl, propyl, iso-propyl, butyl, iso-butyl, tert-butyl, zert-
butyl-CHy-, etc.), a cycloalkyl group having 3 to 6 carbon atoms (e.g. cyclopropyl-,
cyclohexyl- etc.), a cycloalkylalkyl group having 3 to 6 carbon atoms in the cycloalkyl part
thereof and 1 to 3 carbon atoms in the alkyl part thereof, (e.g. cyclopropyl-CH,-, cyclohexyl-
CHz-, etc.), an alkyloxy group of 1 to 6 carbon atoms (e.g. CH;O-, CH;CH;0-, iso-butylO-,
20 tert-butylO- (Boc), etc.), -CH,OH, CH30,C-, CH30,CCH,-, Acetyl-OCH,CH,-, HO,CCH;-,
2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, (CH;),NCH,-, (CH3),CHCH(NH;)-,
HOCH,CH,NH-, CH3;0CH,0-, CH;O0CH,CH,0-, 2-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl,

13



In accordance with the present invention, Rl maybe, for exanple, (HO 2P(O
or (NaO)2P(0O .. Further in accordance with the present invention, n may be
4. Y may we,2odear2eRanpl e, H R3 nmay be, for exanple, CHROTCA20RAOMEY be,

for exarrpl e, a diphenylnethyl group of fornula IV, where X and Y' may be,

for ex ound of f I

pharm%@@"l dée\f%@pz{gﬁ@%al t%yr% derl(ﬁﬁ{i%i\k; éALtl‘-,lPe LL(—gluen(%’rrpassed
by the REQERINY, BANRMid], 2-quibx 8l aﬁgﬂwnjllogro@p(afrfblnﬁulaconpound of formula
[1TA wher(g?n 1|és®HO&%l5PJ8) or, lﬁg}grrpound of fornmula IlA wherein RL is

(NaQ)2P(O) . In yet another aspect the present invention relates to a

phar maceuti cal conposition conprisin t | east one conpound of formula I,
I1, Ha, Iib, Hc, IlA I1A or conbi i of conmpounds of fornmula I, Il, Ha
lib, Hc, IIA and/or 1A . The pha<r conposition nmay conprise a
pharmaceutically acceptable carri er Thephar maceuti cal conposition may
conprise, for exanple, a pharmaceut|/ y effective anmount of such one or
nore conpounds or as applicable, prar maceuti cal ly acceptabl e amonium salts
t hereof . For exanpl e, pharnmaceutical ggnposition of the present invention
may conprise one or nore of the follow ng conpounds; -a conpound of formula
Ha vwherein nis 4, RLis (HO2P(O, Xis 4-NH2, Yis H X is H Y is H
R6 is 0-bu 9@2&0 d of formula Ila wherein n is 4,
Rl is (%ﬁ%é&%&lg §§Cte§£rgﬁﬁ§ %up&ﬁ& (IHEQ H Y is H R6 is iso-butyl and

R3-is CH3O CO

\CH2

gz
B D o
N/ EI e N/ A and N/

(2-picolyl) 3 -picolyl) (4-picolyl)

10 apicolyloxy group selected from the group consisting of

sUNond &

(2-picolyloxy) . (3-picolyloxy) (4-picolyloxy)

a substituted pyridyl group selected from the group consisting of

(substituted 2-pyridyl) . {(substituted 3-pyridy1) (substituted 4-pyridyl)

15

and a group of formula,

14



- a conpound of formula Ha wherein nis 4, RlLis (HO2P(O, Xis 4-NH2, Y

isH X isH Y is H R6is iso-bvLtyl and R3 is CH3CO - a conpound of

formul a HsowheveTsn is 4, RL is (HO2P(O, X is 4-NH2, PETICA2804F01440 i s H,

Y is H R6is iso-butyl and R3 is CH3O CO, - a conpound of formula Ha

wherein is 4, RLis CH3CO X is 4-NH2 Yis H X is H Y is H R6is

i so-butyl and R3is CH3O-CO, - a CET und of fornula Ha wherein nis 4, Rl
I

is 3-pyridyl-CO X is 4-NH2, Y is XN\is H Y is H R6 is iso-butyl and
R3 is CH3O-CO, - a conpound of forgk wherein nis 4, RL is :
(CH3) 2NCH2CO, X is 4-NH2, Yis H X™+¥s H Y is H R6is iso-butyl and R3
is CH3O-CO - a conpound of fornmula Ha wherein nis 4, Rl is
(CH3)2GHCH(NH2) CO, X is 4-NH2, Yis H X is H Y is H R6 is iso-butyl
and R3 is CH3O-CO - a conpound of formula |ib wherein nis 4, Rl is
(HORP(O, Xis 4-NH2, Yis H X is H Y is H R6is iso-butyl and R3 is
CH3O CGyaadinkienei R, AMER DaRNE Axfindl dnl S @ napht hyl -2-CH2 group, - a
compound of formula Eb wherein nis 4, RlLis (HO2P(O, Xis 4-NH2, Yis H
X isH Y isH R6is iso-butyl and Ris 4-norpholine-CO and wherein the
napht hyln Ofu@br dsped, thapRisbixtl inverfioR pedvadeR .a dimpoudd 6PMRINAR iTQN of any of the
above nentioned conpounds. In an agditi onal aspect, the present invention
relates to the use of at |east one conpound of

10
phaimaceutically acceptable salts and derivatives thereof (e.g., for example, when the
compound of the present invention comprises an amino group, the Iﬁharmaceutically
acceptable salt may be an ammonium salt),

15

wherein X and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atorﬁs, F, Cl, Br, I, -CF;, -OCF3, -CN, -
NO,, -NR4Rs5, -NHCORy, -ORy, -SR4, -COORy, -CORy, and -CH,OH or X and Y together

20  define an alkylenedioxy group selected from the group consisting of a methylenedioxy group
of formula -OCH,0- and an ethylenedioxy group of formula -OCH,CH,O-,

wherein X’ and Y’, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to

256 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO,, -NR.Rs, -
NHCORy, -OR4, -SR4, -COORy, -COR4 and -CH,0OH,

15



formula I, 11, Ha, lib, Hc, HA I1A or conbination of conpounds of formula
I, I'l, Halib, Hc,Il A and/or Il A or pharnmaceutically acceptable salts or
derivati wee 200varens (as well as their conbinations) in rheaensfmaciore of a
drug (or pharmaceutical conposition) for the treatnent or prevention of an

use of S ERER noRE ReoRpdtriitan o Re B M T R I AT & Cor

combi nati on of conpounds of formula I, Il, Ha lib, Hc, Il A and/or 1A or
phar maceutical |y acceptable salts qr derlvatlves ﬁ%gaﬁg he treat nent
or prevanniadditionalaspeqt\fhe Aresent imieniion Broyilesa(ComRO HB‘rﬂéé or for

del aying the apparition of AIDS. In yet a further aspect, the present
invention relates to a nmethod of treating or preventing an HV infection
(or for delaying the apparltlon of Al DS) conpr|S|ng admi ni stering at |east

one conpound of formula I Okl b, HcQ I1AH ITA or conbination of
conpounds of formula I, i}ﬂa B , I | A andfor 11 A" or pharmaceutically
acceptabl e salts or derivaxfves nreg, i n need thereof. In

anot her aspect the enti on rell-at es fo a conpound of fornula I,
Il, Ha, lib, Hc, X IIA' |pharmaceut|call cep le salts or
derivatives thereof use |'?\6the treat ment “qr preventijon of an HV
infection. In yet a’further aspect the present| i i relates to a

nmet hod of fabricating a | ysine based conpound g one of the
conpounds di sclosed in US patent no. 6,632,816 to Strant'x et al. or a

met hod of fabricating a conpound aHlbe to generate any one of the disclosed
in YS patent no. 6,632,816 to Stranix et al. upon cleavage of a (in vivo)

cl eavabl e unit. o ‘
pharmaceutically acceptable salts and derivatives thereof (e.g., for example, when the

compound of the present invention comprises an amino group, the pharmaceutically

acceptable salt may be an ammonium salt),

10  wherein X and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -OCF3, -CN, -
NO,, -NR4Rs, -NHCOR4, -OR4, -SR4, -COOR4, -COR,, and -CH,OH or X and together
define an alkylenedioxy group selected from the group consisting of a methylenedioxy group
15  of formula ~-OCH,0O- and an ethylenedioxy group of formula -OCH,CH,0-,

wherein X’ and Y’, the same or different, may be selected, for example, from the group

consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to

6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO3, -NR4Rs, -
20  NHCORy, -OR4, -SRy4, -COORy, -COR4 and -CH,OH,

and wherein n, R, Rs, Ry, R5 and R are as defined herein.

In yet an additional aspect, the present invention provides a compound of formula Ilc

16



The conpounds |isted herein are exenplary enbodi nents of the present
invention and it is to be understood that the present invention is not
restrict esto2oogiiere conpounds only. The t erm ™ phar maceariaabisooesdf ecti ve
amount” r efers t o an anmount e ffective int reating or preventing HV
infection in a patient or for reducing or elimnating synptons of AIDS. It
is also to be understood herein that a "pharmaceutically effective anount”
may be construed as an anount giving a desired therapeutic effect, either
taken into a single or nultiple doses or in @gny dgsage or route or taken
alone or in conmbination wth othegHFmgrapeutlc ag#nts. In the case of the
present invention, a "phar‘ﬁgcggti gally effectyve Mgount” nmaybe under st ood
as ananount havi ng an _inQi bhi-bary €f &t H VY(H VRs and H V-2 as well as
rel ated viruses (E-Q;L_ - d HTLV-11, and gsi m an i nmunodefi ci ency

virus (SIV))) inf‘ectikk(:? cylcle (.9., inhibition

rei nfection, maturati ¢gns
aspartyl proteases fof its life cycle. An i
understood herein as an effect such as a 1
organism(e.g. H'V) to reproduce itself (rlepligate), to re-infect
surrounding cells, etc, or even a c | et e Ibition (or elimnation) of
an organism The terns "H V protease” and "H 'V aspartyl protease" are used
i nt erchangeably and include the aspartyl protease encoded by the hunman

i mmunodeficiency virus type 1 or 2. The term "prophylactically effective
anmount"” refers to an anount effective in preventing HV infectioni n ap
atient. A s used h erein, t het erni "patient" refers t o a m ani nal,

.r.] ;Ihg?I 9.2 chgﬁga}}ly;g&@%{eargg éalg%?%%rm e'%t‘i&e%' tll%re%% C(%%F,a olreexca%{prlé,e\rvhén the

compound of the present invention comprises an amino group, the pharmaceutically

{_bi \effect is to be
ductfion imyhe capacity of an

acceptable salt may be an ammonium salt),

and whereinn, X, Y, X’, Y, Ry, Rs, Ry, R5 and Rg are as defined herein.

10
In another aspect, the present invention relates to a compound of formula IIA;
CH,OR T T
20R4
O\s//o )-(CHZ}H—N "k
| AN N N 3
Y—‘ Ry
H,N - |

ITA

15

wherein Y, n, Ry, Ry, R3, X’ and Y are as defined herein.

In accordance with the present invention, R; may be, for example, (HO);P(O) or (NaO),P(O)..
Further in accordance with the present invention, n may be 4. Y may be, for example, H. Rj
20 may be, for example, CH30-CO. R, may be, for example, a diphenylmethyl group of

formula IV, where X’ and Y’ may be, for example H,

17



and "physi ol ogically acceptable vehicle" refer to a non-toxic carrier or

adj uvant that may be adm nistered to a patient, together wth one or nore
conpoundswofoadma2sesent i nvention, and whi ch does not ®eStaAazyostdoetdo

phar macol ogi cal activity thereof. The present invention provides
pharmaceutically acceptabl e derivatives of the conpounds of forrmula | (such
as conpounds of fornmulae Il, Ha, Db, Hc, |[IA and ILA ) and where applicable
pharmaceutically acceptable salts thereof|such as, for exanple, ammoni um
salts. A "pharmaceutically acceptabl& at j¥e" means any
pharmaceutically acceptable salt, of such ester, of a
conpound of this invention or any i ch, upon adm nistration
to a recipient, is capable of provydesig (dire or indirectly) a conpound
of this invention or an antiviralXy active netabdolite or residue thereof.

It is to be understood herein that a "stFaight alkyl group of 1 to 6 carbon
atons" includes for exanple, nethyl, ethyl, propyl, butyl, pentyl, hexyl.

It is to be understood herein that a "branched al kyl group of 3 to 6 carbon
atons” includes for exanple, without limtation, iso-butyl, tert-hntyl,

2- pent yTherdfop& NdovhpouBls of tfodmfla tIIA’ s evdlnde phbARdehedafliyNaccbtable alts and
"cycl oal kyl group having 3t o o carbon" includes for exanple, wthout

| i mi t at d@HatiEesthense by encarassag iy the pespentapesation, cycl ocycl ohexyl (i.e.,
CoHLl) . Salts derived from appropriate bases include alkali netal (e.g.
sodi'um, alkaline earth netal (e.g., magnesium, amoniumand N - (Cl-4
alkyl )4 + salts. The conpounds of this imventTon cpntain one or nore
asynmetric carbon,atong\%pg t N

such as, for example, compound of formula ITA’ wherein R; is (HO),P(O) or, compound of
10  formula IIA’ wherein R, is (NaO),P(O).

In yet another aspect, the present inventipn relates to a pﬁarmaceutical composition
comprising at least one compound of formula I, II, IIa, IIb, ¢, IIA, IIA’ or combination of
compounds of formula I, II, ITa IIb, IIc, ITA and/or IIA’. The pharmaceutical composition
15 may comprise a pharmaceutically acceptable carrier. The pharmaceutical composition inay
comprise, for example, a 'pharmaceutically effective amount of such one or more compounds

or as applicable, pharmaceutically acceptable ammonium salts thereof.

For example, pharmaceutical composition of the present invention may comprise one or more

20  of the following compounds; -

-a compound of formula ITa wherein n is 4, R; is (HO),P(O), X is 4-NHo, Yis H, X’ is HY
is H, Re is iso-butyl and R is CH,0-CO, |
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occur as racemates and racem ¢ m xtures, single enantioner, diastereoneric
m xtures and individual diastereoisoners. Al such isoneric fornms of these
conpoundsweneowmMpr2essl y i ncluded in the present inventi @enT/A2003/®140e0geni C
carbon may be of the R or S configuration. Pharmaceutically acceptable
salts of the conpounds of this invention include those derived from
pharmaceutical ly acceptable inorganic and organic acids and bases. Exanples
of such acimtpaadtef formmiladk wharehat 8,4, Bdiip A¥&0),B(Q)i Kaisel-NHs,phris B &’ is H,

benzoate,. benzenesul fonate, bisul fate, butyrate, citrate, canphorate,
canphofgﬁﬁﬁ%ﬁ%ﬂ%?0§§Eﬁdﬁéﬁgéﬁgﬁkéﬁﬁénate, di gl uconat e,
dodecyl hydr ogensul f at e, dodecyl sul fate, ethanesul fonate, formate, funarate,

gl ucohept anoat e, glycerophosphate, glycollate, hem sulfate, heptanoate,
hex anoat zgonyynd off feomiude [Ta whdredn aswh,dRy, is K F(ONid e, 4-NH,, Yis H, X* is H, Y°

2- hydr ox hanesul f gnate, .| agt ate, mal eate, mal onate, nethanesul fonate,

2- naphtlﬁﬁiﬂﬁllﬁf Eﬂ'i’ﬂ"bf aﬂé?éﬁ ﬁ@%@ nitrate, oxal ate, panpate, pectinate,
perchl orate, persulfate, 3-phenyl propionate, phosphate, picrate, pivalate,
propi onate, salicylate, succinate, sulfate, tartrate, thiocyanat

. (] e s
t osyl at-e campbunddd famade dla Widreinimis dnRi éh(EP)RB(@n isidoNE24 ¥as ddaterinfzat i on
of any pasi i.trogen .co i. nj ups of the conpounds discl osed herein.
The bas clsﬁ'ﬁll{]‘id@égﬁg%ﬁ}{} aﬁgtlﬁ&%{zgggl%z@d with any agents known to those of
ordjpgnary skill in the art including, for exanmple, |ower alkyl halides, such

as methyl, ethyl, propyl and butyl chlorides, bromdes and iodides; dialkyl
sul f at e ¢arapavaidred fonmpde Bialwhesgsia Hy #, RuistelyiO0.ahds 4Nty Y §d1-£5tiedl, Ydhg

chain | hdes_ s L @aryl, nyristyl and stearyl chlorides,
o 1l B et L e E €97 hal i des i nel uding benzyl and
- a compound of formula ITa wherein n is 4, R; is 3-pyridyl-CO, X is 4-NHy, Y is H, X’ is H,
15 Y’ is H, Rgis iso-butyl and Rsis CH30-CO,

-a compouhd of formula ITa wherein n is 4, R; is (CH3),NCH,CO, X is 4-NH,, 'Y is H, X’ is
H, Y’ is H, R¢ is iso-butyl and R3 is CH30-CO,

20 - acompound of formula ITa wherein n is 4, R; is (CH3);CHCH(NH,)CO, X is 4-NH,, Y is H,
X’ isH, Y’ is H, R is iso-butyl and Rjis CH30-CO,

- a compound of formula ITb wherein n is 4, R; is (HO),P(0), X is 4-NH,, Yis H, X’ is H, Y’
is H, R is iso-butyl and R; is CH30-CO and wherein the naphthyl group is a naphthyl-2-CH,

25  group,

- a compound of formula ITb wherein n is 4, R; is (HO),P(0), Xis 4-NH,, YisH, X isH, Y’
is H, Re is iso-butyl and R is 4-morpholine-CO and wherein the naphthyl group is a
naphthyl-1-CH, group, or

30

- a combination of any of the above mentioned compounds.

In an additional aspect, the present invention relates to the use of at least one compound of

formula I, II, IIa, IIb, Ilc, IIA, IIA’ or combination of compounds of formula I, II, Ia IIb, Ilc,
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phenet hyl brom des. Water or oil-soluble or dispersible products may be

obt ai ned by such quaternization.It is to be understood herein, that if a
"range" ow0"20060up726f substances” is nentioned with respect/aaoa/qoadi cul ar
characteristic (e.g., tenperature, concentration, tinme and the |ike) of the
present pian I AR, At 11l ' I : <G .

P cor poray ASUp HA ok Balh Al N AN IS G R MR Pl st e

sub- r angembimatisns irgthe mpmufdctire pfia dhet (sophermacdlitias], coarpossioa) fdr itletreatmegs or
group is to be, under d.as a shorthand way of referring to each and every
menber 8F PEVFHIRgQ 8Pi§&§33wﬁﬂﬂividually as well as each and every possibl e
sub ranges or sub-groups enconpassed therein; and simlarly with respect to
any sub-ranges or sub-groups therein. Thus, for exanple, with respect to

t he Hunbeer ofthemaipect, dho peesenthigvensioni whates tor the usnefeatoleast ¢rg GnaEundrofat ons

is to be _un d el | ncorporating each and .every iLndiyi :
nurber P b oh 10 BlenGdiei’ BECE i tione Rt aa LA B oy o
at oms, BFACAHIAIAL M BharifiadetiBalBRddREtalilb QMYEs or&iefivativadithdted AR IR frediPehteCt | ON
time, atinme of 1 mnute or nore is to be understood as specifically

i ncor poPEVEHtpnHErag F Ve idertigndn eveaymphiginged) thereafiondor dedayieg theapparitionaafge,
above 1Aﬂ) ute, such as for exanple 1 mnute, 3 to 15 mnutes, 1 mnute to
20 hours, "I'to 3 hours, 16 hours, 3 hours to 20 hours etc.; - and simlarly
Wty respect to other paraneters such as concentrations, elenents, etc..

It is in particular to be understood herein that the conmpound fornul ae each

i ncl udeleXgte Fper aspect, the present invention relates to a method of treating or preventing an
HIV infection (or for delaying the apparition of AIDS) comprising administering at least one
compound of formula I, II, IIa, IIb, Ilc, ITA, IIA’ or combination of compounds of formula I,
II, ITa IIb, IIc, ITA and/or ITA’ or pharmaceutically acceptable salts or derivatives thereof toa

15  mammal in need thereof,

In another aspect the present invention relates to a compound of formula I, II, IIa, ITb, IIc, ITA
or ITA’, pharmaceutically acceptable salts or derivatives thereof for use in the treatment or

prevention of an HIV infection.

20
In yet a further aspect the present invention relates to a method of fabricating a lysine based
compound using any one of the compounds disclosed in US patent no. 6,632,816 to Stranix et
al. or a method of fabricating a compound able to generate any one of the disclosed in US
patent no. 6,632,816 to Stranix et al. upon cleavage of a (in vivo) cleavable unit.

25

The compounds listed herein are exemplary embodiments of the present invention and it is to

be understood that the present invention is not restricted to these compounds only.

The term “pharmaceutically e ffective amount” refers to an amount e ffective in treating or
30  preventing HIV infection in a patient or for reducing or eliminating symptoms of AIDS. It is
also to be understood herein that a “pharmaceutically effective amount” may be construed as
an amount giving a desired therapeutic effect, either taken into a single or multiple doses or
in any dosage or route or taken alone or in combination with other therapeutic agents. In the

case of the present invention, a “pharmaceutically effective amount” may be understood as an

20



every individual conpound described thereby as well as each and every
possi bl e class or sub group or sub-class of conpounds whet her such class or
sub- cl asswopoaafizTzed as positively including particul ar PCORRQNIANS]440S
excluding particul ar conpounds or a conbi nation thereof; for exanple an

excl usionary.definition for e f €. Quarkd o :

" provi daéHO‘P’?ﬁ having an TRty eﬁter%}noél Wﬁ’cﬁﬁﬂg M 1 ﬁg%g{l %g?elf%gd I(—',ﬁhée%gﬁ’ may
not occogpy vtnend HEORIMH, i 2" simlidn irSmah6deficinbs vite qSSVY)pdnfeeti@l Bydlodt.g,g" or
"gnt is a reference to the gramweight unit and "C', or " 0OC" Is a

r ef er enigbibition perephitations rai Th fgatBratian.: buddingc e GuA 0 ¥ eIganipneskigh

I nventi g easj ly,. be . | | : el%hg]" f readily
avai | abrlegy cgl?ésrp taﬁx%mﬁ&agsﬁéf@ﬁl%ﬁ%%?% ]ﬁg'g)\{tgg;s %@%g% 5 %’ns 0 cﬂ%‘kﬁoéosd eﬁegéglﬁ ragac hes
ar e spr egesffed suflohs @Xxadution ih nhs el of ahwrBardés CelgsHIVh & esproducharelfl

Il lustrates a_generic exanple for_the preparation of the phosphate .

monoest @eplicate).de rpvriget sugieradipg icAl- yica 08 GKe 2 complete inhgbitem Ry Fhanigatiqn) v/

pr ot eas&a{ﬂ{;'gghgngrs (see exanple 1 (step Gand H) in the experinmental
portion o I's docunent for a specific exanple of this synthesis). Note:

a) R2 and R3 are as defined herein. The synthesis of phosphate nonoester

1] may use a HV aspartyl protease iphibitqgr (/, see US patent no.
6, 632, S1E tegas { FAV Srotsase ety psmast Qnr@t%?%tmw%ﬁ&geﬁﬁm@ ad Pl
obt 4 negle | HP o¥daSé thddROML| [HRAIRAmM IR adh Gy vieB kfeoPfios phat e and
sodﬁ)um f/ggrhd ﬁrn A ma§<ture % tetraﬁydrofuran I{a%c}lltri@t'ehyl phosphat e. Then,
addition of trinethysilyl bromde in

The term “prophylactically effective amount” refers to an amount effective in preventing HIV

infectionin a p atient. A s used herein, the term “patient” refers to a mammal, including a

human.

15
The terms “pharmaceutically acceptable carrier”, “pharmaceutically acceptable adjuvant”
and “physiologically acceptable vehicle” refer to a non-toxic carrier or adjuvant that may be
administered to a patient, together with one or more compounds of the present invention, and
which does not destroy the pharmacological activity thereof.

20

The present invention provides pharmaceutically acceptable derivatives of the compounds of
formula I (such as compounds of formulae II, IIé, IIb, Ilc, ITA and IIA’) and where applicable
pharmaceutically acceptable salts thereof such as, for example; ammonium salts. A
“pharmaceutically acceptable derivative” means any pharmaceutically acceptable salt, ester,-
25  or salt of such ester, of a compound of this invention or any other compound which, upon
administration to a recipient, is capable of providing (directly or indirectly) a compound of

this invention or an antivirally active metabolite or residue thereof.

It is to be understood herein that a “straight alkyl group of 1 to 6 carbon atoms” includes for

30  example, methyl, ethyl, propyl, butyi, pentyl, hexyl.

Itisto bé understood herein that a “branched alkyl group of 3 to 6 carbon atoms” includes for

example, without limitation, iso-butyl, zert-butyl, 2-pentyl, 3-pentyl, etc.

21



di chl oronet hane (DCM gave conpound 111 in good to excellent yields. | )

TMS-Br DCM 2) H20 /// Scheme | A represents anot her generic exanple for the
pr epar at iwo 2066/tibRsphosphat e nonoester | HA derived frompaTma2omropi«bcohol
(see IA), a conpound of HV protease inhibitors. Note: a) n, X, Y, R2, R3

and R6 ,are, as ' ' z ) : Haen?

synt hesIf.%S toc?b %ﬁgééprgtgg céﬂ%%eﬁ%gg%t% Pﬁé/&éﬁlugyl gr%@?%&e%gggogéeg cri begﬁﬁ‘lg{ﬁtfﬁg
prepar axaeple)fwithdut siiditation] ) cychphepyt, 2ydlétuigl reatloperdyly aryelocgclelexypl(eef or
the pr e(gﬂzil_gatlon of the phosphate nonoester ///, a conpound of HIV protease
I nhi bit PD-with a different approach starting from (3<S)- 3-

5  Salts derived from appropriate bases include alkali metal (e.g., sodium), alkaline earth metal

(é.g., magnesium), ammonium and N - (C14 alkyl)4+ salts.

The compounds of this invention contain one or more asymmetric carbon atoms and thus may
occur as racemates and racemic mixtures, single enantiomer, diastereomeric mixtures and
10 individual diastereoisomers. All such isomeric forms of these compounds are expressly
included in the present invention. Each stereogenic carbon may be of the R or §

configuration.

Pharmaceutically acceptable salts of the compounds of this invention include those derived
15  from pharmaceutically acceptable inorganic and organic acids and bases. Examples of such
acid salts include: acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate,
butyrate, citrate, camphorate, camphorsulfonate, cyclopentanepropionate, digluconate,
dodecylhydrogensulfate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptanoate, glycerophosphate, glycollate, hemisulfate, heptanoate, hexanoate,
20  hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
malonate, methanesulfonate, 2-naphthylsulfonate, nicotinate, nitrate, oxalate, pamoate,
pectinate, perchlorate, persulfate, 3-phenylpropionate, phosphate, picrate, pivalate,

propionate, salicylate, succinate, sulfate, tartrate, thiocyanate, tosylate, and undecanoate.

25  This invention also envisions the quaternization of any basic nitrogen containing groups of
the compounds disclosed herein. The basic nitrogen may be quaternized with any agents
known to those of ordinary skill in the art including, for example, lower alkyl halides, such as
methyl, ethyl, propyl and butyl chlorides, bromides and iodides; dialkyl sulfates including
dimethyl, diethyl, dibutyl and diamyl sulfates; long chain halides such as decyl, laﬁryl,

30  myristyl and stearyl chlorides, bromides and iodides, and aralkyl halides including benzyl and
phenethyl bromides. Water or oil-soluble or dispersible products may be obtained by such

quaternization.

22



i sobut yl am no- azepan-2-one (1V). Note: a) R2 and R are as defined herein.As
shown in schene 2, the phosphate nonoester derivative IIl was obtained from
(3S)-3- iwobkmdeyliarzsno- azepan-2-one (1V) in a seven-stepPredci@mosaguence.
Initially, (2S)-3- isobutylam no-azepan-2-one (1V) was sulfonated with

4- acet am dobenzenesul f on .de. .o the "} ] '
G ot ob oo ELestad, B8l T 1E wUfedad o6 CaRE R MG Elocl” LORBMATRALY, )
was obtradpagito @yaridulatchmatigristo@. d. remperetire, ebndénimation, dime andtth likg)l of the

pyrocarbonate and DVAP in acetonitrjle. The reductive ri openi ng wi{h

? ﬁdi gmm@ﬁe@hwentw, the r&@%ﬁhﬁwﬂiﬁ%eia&e%ﬁnﬁg ﬁi‘@?ﬁlﬁi‘d}“&f”é’&f%?ﬁ h‘{%ﬁngeégha%f# el d.
he di ¢ p ' ’ i ' irNsul d i dokgat nent

T e S e T

t et sahyihuef anyapedfied tange bhytoph dsiotteturderftood Bo e sherthand ivayeofgefsuing tnepeh

renoved ypon trea{)rren with HO in ethangl to give ¢ und | X b

quant i ta&@iQY@Yyn1€m: WOk BORE AP MEVIW & o?aé%ﬁgﬁ@&vw ¥ lersuby gani ¢

Synt hes. %st’%frdsug%csdéﬁ rbncélﬂﬁﬁhsw hifYeifk a?f?lnjﬁmillaﬂ? witPR3pect Thafy seppilstnor of

the free amno group present on internmediate 1X with a variety of synthetic

am no acobroupsttheeipr hesder ofaniple,hydr oxybenzotri azol e (HOBt) and

| -[ 3- (di met hyl am no) propyl ]-3-ethylcarbodiimde hydrochloride (EDAC) led to

derivative / [/ i Wv@l??éé)f')é& tEWeSH It o EfbSS atofs Ak nYontiad @i tieGBn @S of 1 to 6
trimethysilyl bromde tn dichloronmethane (DCM gave conpound /// in good to

excel | ent yi eat®nStdreses @ b urdetsyood herein as incorporating each and every individual

number of carbon atoms as well as sub-ranges such as, for example, 1 carbon atoms,

3 carbon atoms, 4 to 6 carbon atoms, etc.

- with respect to reaction time, a time of 1 minute or more is to be understood as
specifically incorporating herein each and every individual time, as well as sub-
15 range, above 1 minute, such as for example 1 minute, 3 to 15 minutes, 1 minute to

20 hours, 1 to 3 hours, 16 hours, 3 hours to 20 hours etc.;

- and similarly with respect to other parameters such as concentrations, elements,

etc...

20 It is in particular to be understood herein that the compound formulae each include each and
every individual compound described thereby as well as each and every possible class or sub-
group or sub-class of compounds whether such class or sub-class is defined as positively
including particular compounds, as excluding particular compounds or a combination
thereof; for example an exclusionary definition for the formula (e.g. I) may read as follows:

25 “provided that when one of A and B is -COOH and the other is H, -COOH may not occupy

the 4’ position”.

It is also to be understood herein that "g" or "gm" is a reference to the gram weight unit and
“C” or “°C ” is a reference to the Celsius temperature unit.

30
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Schenme 3 presents the transformation of a di phenyl methyl derivative;
(18,55)-(1- {5-[(4-

am no- berwenesulitayl ) - i sobut yl - am no] - 6- hydr oxy- hexyl cachamayd4fooi42- di phen
yl -ethyl)- carbamc acid nethyl ester (PL -100) into its fluorinated

phosph ter i . c oqdifl Shal L.an be
R A G e
unsubstiédhuteees (fgm Stebdily tausitb)le dtapienyhaieidiy/| Thel detapled Mescriptions pift tebs

bi phenyl and 9-ant hryl dﬁroups descri ?ed ir tgis invcfntli on. Thus, the

t r eat m@APTOgehesiare pryseted faserampla, Uotchemys | 1P 2646%HFG PYIPR: gave derivative X
in 38% vyield. The introduction of the phosphate nonoester group was
performed as described previously in schene 1 and 2. First, the diethyl
phosph@chémstlefllustrites rpghaiccexamsplo Horathn guepanatipnoef the gihdsphatsmpneestarddl wi t h
di et hyl  chl orophosphat e .and. sodi.um hydri de i m xt ur.e. of tetrahydrofuran
and t ridEH gﬁ&apwa@ér.y %@@@h&%!ﬁ foyd f Y, %@ﬁ%ﬂ’fﬁ“’&‘%‘?ﬁ RNl

di chl oro @Q@R{k i 8RR FEhiTRIAERAER O£ 8 RPRIE et dinifle O tHi®
excel | eln ik% (sl T ehfgié’ﬁglnh%rﬁ%aggct Xlaé vvagqgasi | y obtained uponlgtreat ment
of the sphthspklat e nonoester with a solution of sodi um hydroxi de wi th good
yields. Scheme 3 PL-100 (exanple 1, step F) 1) D ethyl chl orophosphate, Xl
Schenme 4 illustrates a generic exanple for the transformation of a
phogphqy4ibester / / into its fluorinated analog XJII in a two-step reaction
sequence. This generic exanple represents a second approach for the

synt hesi) RoindfRyme endefogddergpounds of this invention. In this case, the

The synthesis of phosphate monoester III may use a HIV aspartyl protease inhibitor (Z, see
US patent no. 6,632,816) as the starting material. The diethyl phosphotriester II was obtained

15  in good yield upon treatment with diethyl chlorophosphate and sodium hydride in a mixture
of tetrahydrofuran and ftriethylphosphate. Then, addition of trimethysilyl bromide in
dichloromethane (DCM) gave compound IIT in good to excellent yields.

Scheme 1

OH Diethyl chlorophosphate,
= QO H  triethylphosphate, o 4 O H

0,0 = -

b ; N. : N

TN ) PO N =

%5 NJ\( R, THF, NaH S N)J\r Re
H R,

H,N HoN

1) TMS-Br
DCM
2) H,0
i
HO—I;-’—OH
/O 0 H

20
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fluorine atomis added to the phosphotriester / / instead of the primary
al cohol derivative of general fornula / or, nore specifically, PL-100 as
shown on wohemw13725Thi s al t ernat ereacti on sequence nmay PeTUERM040014300duce
any ot her si rri | ar conpounds made of unsubstituted (or substituted)

di pheny = h h t

descri bée 1f9ﬁ %eﬂ} ﬁé\%g{nst %{%‘ﬁhngg%g&a¥J‘%& gﬁ %lle @%ﬂg@f@{;fﬂ%ﬂ ﬁfé(%glﬂ%te
Briefl ymohamair M defive@rfronata pemary Alcohdlh(sSelldyt 4 lcooppotud off HIAC ratedseri | e
gave derjyvative Xl in good yields. Then, addition of trinethysilyl brom de
indic YRE: hane (DCM) gave the phosphate nonoester conpound XII1I in good
to excellent yields. If desired, the final product X Ilmay be easily
transforned into the phosphate nonoester sodiumsalt anal og as descri bed
bef dr e Noteschene 3. Schene 5 illustrates the synthesis of various ester
conpounds |1 ccordance e invention. The ester conpounds are
known t% ?r?/’eg’sllg%’3{3épgg\§ me&;i‘"?fi)ﬂﬁﬁl Yesterase enzymes and, as a result,

may rel ease the active ingredient. In this scheme Ris set as a
dlphenylnethyl group. However, this reaction sequence may be used to

pr oduceS#dKyedfher sinilar compounds made of unsubsti t uted Qor subst i t ut ed)
di phenyl net hyl, 1-naphthyl, 2- naphthyl, biphenyl and Etanb hom

groups. descri bed i n_ams i n entH on. Nmbteyl claioroﬂibéprra@presenté the "o estue"

of the acid rmbegcule hat ithiced tidethyighosnhete, pri ra al cohol OUN..
present on are an i s as d&t Nadd her \$>O W}bz)fcer VI Rar e
general I yxmp i neg | n a three-Step ré&actron se ?@ﬂ ni hi gh vyi ] d§2
A | A
1) TMS-Br 1
DCM
2) H,O
* HO—P-OH
O 0
o /—<CH2)-NJY Rs
X_L: | Ra
N Re
Y

A

10  The synthesis of phosphate monoester IE] is performed as described for the preparation of
IIT (scheme 1).

Scheme 2 illustrates a generic example for the preparation of the phosphate monoester IIT, a
15 compound of HIV protease inhibitors, with a different approach starting from (3S)-3-

isobutylamino-azepan-2-one (IFV).
Note:

a) Ry and R; are as defined herein.

20
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Esterification of (I1S)-

{4-[(5-tert-but oxycarbonyl am no-| - hydr oxynet hyl - pentyl ) -i sobutyl sul fanoyl | -
phenyl } - caiokaowm2msi d tert-butyl ester (VII) with a variperycAzhosaoi4doi n t he
presence of 1-hydroxybenzotriazole (HOBt) and

| -[3-(dji methyl am r - i'mﬁ'%ﬁ, - de 3led to
t he deg%spsgjcﬁ)“éjs{ne?cglg%%?\ﬁﬁ# é&%@ﬁ%@ﬁ#gﬁ% gél b eeggg?elg I&Igg‘{l%% f&/‘glgqgg% ?E;.i ned
quant i tgbinyeinindSizegna-ehé c(TiMhindri devenrstéphereqution e spiende. Linitially, (25)-3-

TV-di et hyl am nopyri di ne ( P) in g)jélchl or.Q}rrrgth ne.w. d avage o t he
Boc pr ascbutylymingrageppingrene CH el aysiionater (vt @F%aﬁ]ﬂ) © eé’ﬁfur]r@ﬂ‘?' %l* Pce
triflu cell e ide i Bl @ i dkBellent yields.

(25) - 2%%%%5?%5%#%&%6ﬂ6§ﬁﬁ| phgﬁ;@?gfﬁgﬁgﬁfgﬁad dg,ilgﬁ_perfor?rled on the
pri sar yhendadvagive ul ofasi nbeined dienéitativelywupdn HEBtment dofEBAWithy diferebuiyk

desired conpounds I ood to excellent yields. .If necessar. ital ytic

hydr og@WERGEPNAE &nx%eﬁwx%é‘f’ﬁ@ﬁwﬁgrﬁl?p r%/ Cﬂg?f%?%e?}’eﬂg}gndﬂﬁb‘%% alt adi um
on ‘car gk Ve thenbi MREYN ehiaRShemE & obd (Reld FhéSdietklyV TFA,
DCM 93)0%/0?0)}0{/31'&}—19%&1' t mag;1 lrolg&dagtg_r ecl a?lé%%gymt he per so\néoski ﬁeed int hlg ‘grt ,

t he abophesshottidseer idIEwheohssingd & gand Yield apde trertnepbwith dévdayl chlorephpsphatat  of
all meansg by,.whi ch, the.conmpoupd d ribe nd cl ai Wt s a i ion
may be @anf‘#é%mz t Thril );’llF@'ﬁ e°3§ﬁf‘ttm§§écgr8§ﬁrﬁ i“Cat g?)egh}géhoss gfﬁ?s‘%eg |BJ§ %e hods
anmpg Qhbiekdve HeupdGerdRIES upbh rebenday ivd@NHCI o tihesel tofgivs dompoundsk | | i n

the art. The conpounds of this invention nmay be nodified by appending,
appr oprquant@tatively (T MaGrachegnd P. G. M. Wuts, Protective groups in Organic Synthesis,

Edition, John Wiley & Sons, Inc. 1999). Then, coupling of the free amino group present on

intermediate IX with a variety of synthétic amino acid in the presence of 1-
hydroxybeﬁzotriazole (HOBt) and 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
15  hydrochloride (EDAC) led to derivative II in good to excellent yields. Finally, addition of
trimethysilyl bromide in dichloromethane (DCM) gave compound I77 in good to excellent

yields.
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to enhance sel ective biological properties. Such nodifications are known in
the art andi ncl ude those which increase biological penetration into a given
bi ol ogi cavogystmEm26e. g., bl ood, |ynphatic system centraCTreaveumigyst en),
increase oral availability, increase solubility to allow adm nistration by
i njecti orsehadletoer netapolismand alter rate of excretion. As (di scussed

above, the novel ceppeaunds nmay r 8kABSd 3hhe active ingredi that are
excel l ent |igands fof aspartyl pT'U‘l‘EB.‘S'E‘? for exarrpl e,o I—H)VI py ot ease.
Accordingly, thesg e’oqpugunds are SP-@| easi ng t i ngredient,
c apable oft argetl ng _and i nhi b g late stage e n the replication,

i.e. the processing pf the viaeal” pelyprot ei ns AsyINHI V enco d pr ot ease.
Conmpounds according to this invention advantageously inhibit the ability of
the HHV-1 virus to itMect imortalized human T cells ovey & period of days,
as determ ned by an assay neasuring they. an@thty @loceddnstacie! | ul ar p24
antigen; a specific marker of viral repli GMAPosL A&ee, Mk et al., Nature,
343, pp. 90-92 (1990)). In addition to their use in the prophylaxis or
treatment of HIV or HILY infection, the conpounds according g, this
invention may algoob€ Used as inhi bltory or interruptive gpts for other
viruses whic Saﬁp\&r/t/y\l/phgg&ases NABHm | ar to HFV ar &V partyl

pr ot eases, i@iir life cycle. SuchE&&hpounds inh .. eol ytic

pr ocessﬁﬁ@!‘"\b i ral lﬂ@typr otein pré&ursors by |nh/’\/ artyl pr ot ease.
Because aspartyl protease is essential for t heBagioduct i on mat ur e
virions, inhibition A that processing effectivehy bl ocks the spread of

Vi rus bya{sﬁ? }JI t| n the production and reproduction of i nf¥ctious virions,

parti cul ﬁ ely and chronically infected cells. The conpounds of
this inv Ngq a vant ageously inhibit aspartyl proteases, thus bl ocking the
ability of ‘aspartyl projeases to catal yze the

EtO—@%—OEt Eto~'F,'>~OEt

O\\S//O E O\\S//O z
~ . NN
/@/ SNTNTS"NHBoe HCI, EtOH /@/ N NH,
BocHN \\‘/ HoN l\(
viil X
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i TMSBr EtO 1'3' OEt
HO~-OH HPLC e
_0 o u 30-45% O H

S A~ N. ‘°"er2 steps s ” PN J\(N"Rs
~N N "R N
H R, Ho R
HoN
i

Scheme 3 presents the transformation of a diphenylmethyl derivative; (1S,55)-(1-{5-[(4-
amino-benzenesulfonyl)-isobutyl-amino]-6-hydroxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-
5  carbamic acid methyl ester (PL ~100) into its fluorinated phosphate monoester sodium salt

analog XI. This reaction sequence may be used to produce any other similar compounds
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hydrol ysis of peptide bonds. The conpounds of this invention may be

enpl oyed in a conventional manner for the treatnent or p revention of HFV5
HTLV, andwot2hewvoip72sral i nfections, which i nvol ve a spactydAzprsaneases for
their life (replication) cycle. Such nethods of treatnent, their dosage

| evel s ' : rdj SKi hil. t he
a1 B e B t i
i nvent ibiphenplyande-ahdyl pedpsilederibepinghivanentiveal | y accept abl e adj uvant for
adm nistration to a virally infected patient in a pharmaceutically .
acceptabl e manner and in an anmount effective to | essen the severity of the
viral e Chb Al R A0 ittt 98 4ATROYU A Scabniuileszavb ervihve Xray d99; used
in vaccines and nethods for protecting individuals against viral infection
oves aryigkt Eheldutrpdrciion o thei plsospiite momesiendzoumyvdsepafpmegeas fescsbeth

vacci nes either alone_or .t t i £.h, of her .compo f thLS d.n [on in
a nanné’f‘evc':%‘ﬁ?)f 0¥ ?mg\,iltaﬁldt%g g%égﬁ(]leéwffh%g 058{1?%[%}% %Lﬁgegﬁlgglaﬁer‘g%%%%gl\ﬁggﬂ

i nhi bi 1868 Tyizald Bp&H BagmchiMithidiany dhedrbpishNas ahd sotie®i Hydside ok neixampbe, a
conpound of this invention may be conbined with pharmaceutically acceptable

adj uvaretshydiofigen sus yiristhytpbagohetsnRasondlyaladgitienp pbyiemeathysilxl droradea iy

adm ni st ered | | i ti u p£.0 i ndi.wi.dual s
over " ant BiTemsaRh KT Gpe the BERHER, IiFoA RipdRaPhCRERE 10 BaEEY

i nfigct iypdids. AmeSiahprodoe: XiDwal casilyrsbiaids] oot theatpestseithe phosphhte anorogpien

cl eavage of a physiologically cleavable unit) may be adm nistered as agents
for tr&wth nepleionpispdhm hylroxida withgoedidds, i ncl uding HTV infection, in a
manmal . The conpounds of this invention may be adm nistered to a healthy or

Hl V-infected patient
Scheme 3
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15  Scheme 4 illustrates a generic example for the transformation of a phosphotriester I7 into its

X

fluorinated analog XIIT in a two-step reaction sequence. This generic example represents a
second approach for the synthesis of fluorinated compounds of this invention. In this case, the
fluorine atom is added to the phosphotriester I7 instead of the primary alcohol derivative of

general formula I or, more specifically, PL-100 as shown on scheme 3. This alternate
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(before or after the onset of AIDS synptons) either as a single agent or in
conbination with other antiviral agents which interfere with the

repli cat iwo 2096cd12726f HFV. By adm ni stering the conpound®cCofcAzbidgoiqavent i on
with other antiviral agents which target different events in the viral life
cycl e, fhgidheeqrabt i mapf b&0lse®f tol PE&RICE OBO Wilsks blﬁllﬁ?t V&}&fnﬁg mb@d (of

i nstance, the co admnistered antiviral agént may be one I ch target

early embsutuﬁ@dt(wesubsmted) flipheryhmithyl, d erphtiyl, a?tm@d:lﬂryé,r’mMamyt frel Q;ehﬂhryl
recept reverse transcription and viral DNA integration
into ce sdde%%delﬂﬁ%% VHOYgents targeting such early life cycle events
i ncl ude am)ng ot hers polysul fated pol ysaccharides, sT4 (soluble CD4) and

ot her canpounds whi ch bl ock binding of virus to CD4 receptors on C4

beard ngN‘T‘-errrphocyt es and other CDA(+) cells, or inhibit fusion of the

vi ral v I asm ¢ nenbrane, and di danosine (ddl),

zal Clt R %%Qgtdgf\% ﬁ]eg d4T), zidovudine (AZT) and | am vudi ne (3TC)
whi ch |nh|b|t reverse transcription. ,For exanple another protease

i nhi bit y-be use th conpounds of t present invention. O her
anti-r e‘??‘iﬁ&a riEgRReH (g.ﬁigFW?tﬂ‘éﬂ L dWHbsSWWhgdollbéce&mﬁd?ngﬁY% deieativaiXIii inhe

conmpou {481 $nd Gk

subst a% ?/ redué?\r?ga%frc}ﬁ fftm na@%hgﬁﬁoﬁ clh c}r{)}:.h @ anngiY@ %agyﬁptpgns
assioci qﬂl@dphah@nmmmsltnr cEn@npﬂlchXIHfm @bbeto amtellaﬂt W@dldsﬁ@@dﬁsﬁed n&¢ Ge& product
ganci c tri sodi um phosphonof ormate, efl ornithine,

I deo | din
ri bavi r“?&5 %3’8@8?} 3 P &g Rhasphair moppestes sedivasriteanaleg g dessiibed y |
ot her taé@@fgnpgdgmégﬁ may be used to potentiate the effect of the conpounds
of this invention, such as viral uncoating inhibitors, inhibitors of Tat or
Rev trans-activating proteins, antisense nolecules or inhibitors of the
viral integrase. These %orrpounds may abso
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be co-adm nistered with other inhibitors of H'V aspartyl protease.
Furthernore, it may befound useful to adm ni ster conpounds of the present

i nvent i orwoizbés/Eamesot her drug (other anti-viral conmpoun@€T/Garbvodmoot4dcs,
pain killer, etc.,). Conbination therapies according to this invention
exert a I8t f pn-inhLbkt] I i CRiA '
componoitAS TR e SRy BE R Mot ol SRR Y 9 1 ERRHRE i the

repl i catnveiitionl Mhe wster odmpowatis aedbndvat icoseaily elaaduhint age by shigrase enomsest he
dosage of a given conventi onal antifretrovhrald@gent t hat woul d be required

for a d®¥rat 2 FetpdtRY delspsepiipghivic (Rgedipriecln HUS cHhpAF ekl ti® $he# ehat
agent | &ipRUALGLE ERMARANOHIDNMHBELRRN sIfiRAC: g@gbdgnh&steuqesprsmﬁee;aﬁgl%ﬁeror

el i m nat ects of “convention sin ‘ahti-retrovir agent
t herapi smilahicbmpnundsi miade fod ninsgpswitutéd (dresudntitutady tdiphenymetiads il wiaphthgt, 2-hose

agents. These .conbi natjons.reduce the potential of.resistance to single
agent tﬂ@hﬁ’ﬁlﬁ@é&lwpﬁéi %ﬂﬂ?ﬁﬁﬂ@’sgﬁ?rﬁgégbﬁ BYHHSR; city. These
conbi nati ons may al so i ncrease the efficacy of the conventional agent

Wi t hout increasing the associated toxicity. Conbination therapies
enconpabetd by the present invention include, for exanple, the

adm ni styation of a_.cogpaynd, thi.s invention with 3TC,. ddl dC, d4T
or "ot het) FenPudep? O TBRHPEE o fid mcli B skt (b 2F RmbpethRs o
thi g0 i nyeip pRReATRN idletRedigicCrb atlinsnk dbBicchandihh. other HI 'V protease

i nhibitors such as Ro 31-8959 (Saqui navir; Roche), L-735,524 (Indinavir;
Merck), AG 1343 (Nelfmavir; Agouron), A-84538 (Ritonavir; Abbott),

ABT- 378 ' [ ; .\ X~ 4 A i I ingrease
the of r bis CORPYREY 7 43 Whbkny BOnEe 30 ATnP DRTRRY S R Iy bt Ehe
menber sEgérifiédien WV (USsd-[(Shetbatxycarbonylamino-1-hydroxymethyl-pentyl)-isobutyl-

sulfamoyl]-phenyl}-carbamic acid tert-butyl ester (VII) with a variety of acid in the presence
15  of 1-hydroxybenzotriazole (HOBt) and 1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride (EDAC) led to the desired esters XIV in excellent yields. The acetyl ester was
obtained quantitatively using acetic anhydride in the presence of N,N-dimethylaminopyridine
(DMAP) in dichloromethane (DCM). Cleavage of the Boc protective group was achieved
quantitatively upon treatment with trifluoroacetic acid (TFA) in DCM. A second c oupling
20 with (25)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid is performed oﬁ the primary
amino group of intermediate XV with HOBt and EDAC to give the desired compounds XVI
in good to excellent yields. If necessary, catalytic hydrogenation of a benzyloxycarbényl

group is performed using 10% palladium on carbon to give the final compound XVII.
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Adm ni stration of conpounds of the present invention may be perforned, for
exanpl e, as single agents or in conbination with retroviral reverse
transcri pyvexeodmbi2bi t ors, or other H 'V aspartyl proteasecCrrinzbioorso
Co-adm ni stration of the conpounds of this invention with retroviral
reverse trapsgsd ptase inhibitors or HV aspartyl protease |nh|b|tors may
exert a substantial synergistic effect, thereby preventing; %18 Bst anti al | y
reducing, or conpletely glimnati ngRV’iCPd'f | nfectivi ty and i t¢¢ associated

synptons. The co § of the pres C.H0%8ent i on ~AAdmi ni stered in
such a manner M}QH%& ge of \ NMiM o TiedBease a
prot ease in onpounds of v oN_paYy

adm ni steré?g_l' for exarrpl , 1 n conbip FAC% %MAB E&P%nomdu ors (e.g

bropirimne, anti-human, al pha interfgropgyanti body, 1L-2 F nethlonine
enkephal i n, interferonqgﬁpha dlethgféltﬁgocarbanate sodlsgbgfunnr necrosi s
factor, naltrexone and rEPO antibiotics (e.g., pentam dijne isethionate) or
vacci nes to prevent or conbat infection and di sease assodiated with H V

i nfection, such as AIDS and ARC. Wen the conpolffdBCMi®%Hi s i nvention are
adm nistered in conbination therapies with other agents, |they may be
adm ni stered sequentially or concurrently to the patienty Alternatively,
phar maceutical or proghylactic conpositions according to this invention may
be conprised of a @ "nation of one or nore conpounds of th{s™ nvention
and anot her therapeuiic or p.ophylactic agent . Al though thi_soinvention
focuses on theoysesof the coffpof{nds dcasingsed herein f3x%reventing and
treating HXNhnPaeton, 1t hey corfpddasdsERAC, HARs2078%e Yy al So” beHused as

i nhi bitor ntsl_fq otheﬁ*V| uses f#ﬁﬁ—ﬁﬁapendH 'Iak\ﬁspartyl
proteas8d for obligatory ¢

their
v = T Xv

Ra
Ho, Pd/C i ' 157/
. . X | _
ij'a = HSC}% , | o NGy /k[’%7  efc.
N NH,
NH,
O

\\//

QS

As it may be appreciated by the person skilled in the art, the above synthetic schemes are not

intended to be a comprehensive list of all means by which the compound described and .
5 claimed in this application may be synthesized but only represent exemplification of

synthesis methods among others. Further methods will be evident to those of ordinary skill in

the art.

The compounds of this in\}ention may be modified by appending appropriate functionalities

10 to enhance selective biological properties. Such modifications are known in the art and
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life cycle. These viruses include, but are not limted to, retroviruses
causing AIDS-like di seases such as siman inmmunodeficiency viruses, H V-2,
HTLV-1 amwoldedsibizs | n addition, the conpounds of this PoTaRR@ONMEY al so
be used to inhibit other aspartyl proteases and, in particular, other human

3| t hat process
onbiot ol TG BRECIHAF R0 HaBk Bt RhAIAAL it PRl Rt el e,

conpr i sbloady lphphite cpstayndatralfl ntiveuprsysem), imyreRsi eml #Haflability, increase
har maceutical ly

har maceytj cal | cceptable.saJts thereof, wth any '
gc cept chFigf’@ r‘ip?/aé‘%}” %{@jﬂ}}l\ﬁgﬁfﬂm}) Y {passtiencltepmgtabahisy ﬂl‘g alieryrated eperatiote
carriers, adjuvants and vehicles that may be used in the pharmaceuti cal
conposi tions of this invention include, but are not lim t.ed t.p i on
exchangds sdiseiissed abovealtherinoweh sompoaids, mhy aietehsen thes active @EdEEMS , thAUGR as

I 1.n,. buffer. substances such a hosphat es, gl ycine, sorbic
noid potcal, BB ifar Eerafi) PlRIFasEr vt ey 'i’trﬁr]ei@r%?asgaéﬁﬁ%@éf{lwéb@&eab| :
fatt ' i QloYdBSy f : _
I e R O S L T
zi nc saftise cwesly B tharenicpiiom i.enthgriwocassmg of $hd vicatmlygotejnsi byyHIPyhealeddone,
e o 98 Rk YRS NEST iRV RL B! X Shas SR Mhibic the ability of e
pol yet h§Te+levins ty ixfparinpydrediecdhaakn PUMEBY 2 Relod ey} €ns deﬂeMﬁ@lad Byqn""oo'
fat. The pharmaceutical conpositions of this invention may be adm nfstered
oral | vy, 355y dRFasyang heyamaopmh oft peirrcsinlay p2dopitigen) ya spesifial hyrken aavitat,

nder st SBaRRR e Yok oL R 82 98 i strati on by i nj ecti on
are enconpassed by the present invention. For exanple, conmpounds of the
pr esentIn addition to their use in the prophylaxis or treatment of HIV or HTLV infection, the
15 compounds according to this invention may also be used as inhibitory or interruptive agents
for other viruses which use aspartyl proteases, similar to HIV or HTLV aspartyl proteases, in
their life cycle. Such compounds inhibit the proteolytic processing of viral polyprotein
precursors by inhibiting aspartyl protease. Because aspartyl protease is essential for the
production of mature virions, inhibition of that processing effectively blocks the spread of
20 virus by inhibiting the production and reproduction of infectious virions, particularly from
acutély and chronically infected cells. The compounds of this invention advantageously

inhibit aspartyl proteases, thus blocking the ability of aspartyl proteases to catalyze the
hydrolysis of peptide bonds.

25 The compounds of this invention may be employed in a conventional manner for the
treatment or prevention of HIV, HTLV, and o ther viral i nfections, w hich involve a spartyl
proteases for their life (replication) cycle. Such methods of treatment, their dosage levels and
requirements may be selected by those of ordinary skill in the art from available methods and
techniques. For example, a compound of this invention may be combined with a

30  pharmaceutically acceptable adjuvant for administration to a virally infected patient in a
pharmaceutically acceptable manner and in an amount effective to lessen the severity of the

viral infection.
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i nvention, may, for exanple, be orally admnistered in an aqueous sol ution.
The pharnmaceutical conpositions of this invention nay contain any

convent i owal2006an2126xi ¢ phar maceuti cal |y accept abl e carripeTsA20@j00vEnt s or
vehicles. The term "parenteral”™ as used herein includes subcutaneous,

i ntracuf@neous,.. i aLr -ardj.cular..qi ypovi al |
it act A ety e R RRNS: of [y BRGA Blay Pehic B cEHESand oRAGRVRE

i nf usi q;lrroteeﬁlli@iiqdﬁrsd' dualhagahsr vigk dhfectidn cyepasi tektendedreperiod df tirhe Toem of
a sterile injectable preparation, far ex le, as a steri]e_injectable
aqueousCOBIPOUNAHERY 86 STPLBISE AR FUsh. VagHes %&a?ggéﬁ%? BhiofE erb%ld_ﬁ Bﬂ%JFaPB‘dmds
accordi B0 ihREHBHOHES Jﬁg&w édﬁsfsfkﬁt aith YRd RGneetibAR BtikYSBRT Sf PEbteise
wetting agents (such as, tor exanple, Tween 80) and suspendi ng agents. The
st ersi | einhibjterst abpwtqase petibitire mlerregtivat s vibeciness For ickanplej ecoatpound of dhison or

suspension jn a non-toxi c_parent |1y t ahl i | t .sol t, f
xanp! SnvadioR ia B FURbIEL DG BB G SRHEREPE ADUYETR SISy SRTEmss and
sol Ve“t&mwg&gl{onaﬁ%‘ ﬁfﬁglc%ﬁ'iﬁ%&iﬁsG‘ana@H&%ﬁ@f'e{a,in%ﬁylacﬁéﬂg%ffe%ﬁs@ batbi@e and

i sotoni c sodiumtchlori'de solution, hi addition, sterile, "fixed oils are
conventtoqmalettyindivplunjedver s extendod pemed of timsagpimstving indeedonsrsudh &y HEVhis p

urpose,. any b lLand fixed oil may be.enployed includin nt het i - or
di gl ycelpfeﬁégr.l' A5t %‘Vﬂ’a@edg,oveé lf(?ﬂﬁ)ggn%ﬁ gF éﬁ%gfﬁe%nal‘ﬁe?%&gl%ycoél r:cal é&a(%g[r) (lpf\?%t i ves
ar ejous efikiol dhiddMg didEBleanitPhagiheiddingsibieRides agafs frardadhp baprepenting viral
har maceuti cally-acceptable o ils, such as olive oil or castor o il,
especi anfegtipng inclyding HpY|ipfsnije ky¢ aresnaler si ons. These oil sol utions or
suspensi ons nmay al so contain a |ong-chain al cohol diluent or dispersant,
such as Ph. Helv. or a simlar alcohol.

The compounds of this invention may be administered to a healthy or HIV-infected patient

(before or after the onset of AIDS symptoms) either as a single agent or in combination with
15  other antiviral agents which interfere with the replication cycle of HIV. By administering the
compounds of this invention with other antiviral agents which target different events in the
viral life cycle, the therapeutic effect of these compounds is potentiated. For instance, the co-
administered antiviral agent may be one which targets early events in the viral life cycle, such
as attachment to the cell receptor and cell entry, reverse transcription and viral DNA
20  integration into cellular DNA. Antiviral agents targeting such early life cycle events include
among others polysulfated polysaccharides, sT4 (soluble CD4) and other compounds which
block binding of virus to CD4 receptors on CD4 bearing T-lymphocytes and other CD4(+)
cells, or inhibit fusion of the viral envelope with the cytoplasmic membrane, and didanosine
(ddI), zalcitabine (ddC), stavudine (d4T), zidovudine (AZT) and lamivudine (3TC) which
25  inhibit reverse transcription. A For example another protease inhibitor may be used with
compounds of the present invention. Other anti-retroviral and antiviral drugs may also be co-
administered with the compounds of this invention to provide therapeutic treatment for
substantially reducing or eliminating viral infectivity and the symptoms associated therewith.
Examples of other antiviral agents include ganciclovir, dideoxycytidine, trisodium
30  phosphonoformate, eflornithine, ribavirin, acyclovir, alpha interferon and trimenotrexate.
Additionally, other types of drugs may be used to potentiate the effect of the compounds of
this invention, such as viral uncoating inhibitors, inhibitors of Tat or Rev.trans-activating
proteins, antisense molecules or inhibitors of the viral integrase. These compounds may also

be co-administered with other inhibitors of HIV aspartyl pfotease. Furthermore, it may be
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The pharmaceutical conpositions of this invention may be orally

adm nistered in any orally acceptabl e dosage formincluding, but not
limted twp 20epa2128s, tablets, and aqueous suspensi on amrdTAAN20d4/00n=0 | n t he
case of tablets for oral use, carriers that are comonly used i ncl ude

L?gt gfiﬁ@g&?@%‘ t&%&é}gﬁ%}eﬁ-g&ﬁﬁora %gél@ﬁ&str%ﬁoﬁﬁlgpgg%s%lﬁémd@f@ useful

di | uent mﬁ-mﬂwdmpbandsoamtﬂaatabsdpamdhltenra&s,t)arch When aqueous suspensions are
adm nistered orally, the active ingredient is conbined with emul sifying and
suspendi ng agents. If desired certain sweet eni ng and/or flavoring and/or

col ori ng,, G %Jg %ﬁ!q o S Wﬁﬁ%@ké&éhyﬁ&ﬁ@@ééﬁé&mlﬂblﬁﬁg AV

i nventi on may |ntheformof Suppositories for rectal
adni ni stephtatmn be&’dufss e@aclo nqnnpmnmbm@nhaf/thbe:opmmmpedcilswnm diffogen sitooblvid of

this i t i t h tat ' t anhi.ch lid a
oom t oFBBF 4Ry St o4 aieh aompireRn i o e B P B vheder R Brigh

mel t i nedRientifal UMilRrbiraassnt NBaaGolite be OFiaRRENtSr aSUedirddBiRFdpdligc or
i nclude, but are not |limted to, cocoa butter, beeswax, and pol yethyl ene

gl ycol spIOquda@wI efﬁmttram@mpmd emwben thae agﬂm&nm@b@msmred agd nmgtheramsT set hi s

i nvention especi al t. v areas or
or gans ?Oé’él?llp nﬁ&’&@’sg eéo{)ny IPB%YP tglF q%pequeggst(lﬁgcr? nR’%% Onap iR 1% |lorﬁtsr?\8f)2§cal |y
to {he sdehd theii}ﬁespﬁﬁﬂéfﬁéﬁﬁﬁérf@ingﬁﬂﬂﬁpﬂﬁd dritoretrohipall z(ttlbﬁyfo(frtmdeaatgeﬂsv\l‘hésea

sui tabl e oi ntment containing the active conponents suspended _or dj ssol ved

in a capembinationgreduseshe potentipl efallese@m%t%ﬁmele|aeﬁntoﬂleltan@s,cwh%aﬁ@§némgt hi s
i nventi aor[}r Oa?&oc%ﬁ‘?eed Bkt gr e é Jo 1]‘3n§ Orn%)( il J aheRbde ¢ é“éfh@ag F%@Um

white pe eunmy  pr opy ne g yco ene or pol yoxypr ene
conpounghnvemtidmal fapeny W@h@wﬁnﬂlcmﬁlﬁg thél hs%baatedvﬁiﬁcity Combination therapies
encompassed by the present invention include, for example, the administration of a

15  compound of this invention with AZT, 3TC, ddl, ddC, d4T or other reverse transcriptase

inhibitors.

Alternatively, the compounds of this invention may also be co-administered with other HIV
protease inhibitors such as Ro 31-8959 (Saquinavir; Roche), L-735,524 (Indinavir; Merck),
20 AG-1343 (Nelfinavir; Agouron), A-84538 (Ritonavir; Abbott), ABT-378/r (Lopinavir;
Abbott), and VX-478 (Amprenavir; Glaxo) to increase the effect of therapy or prophylaxis

against various viral mutants or members of other HIV quasi species.

Administration of compounds of the present invention may be performed, for example, as
25  single agents or in combination with retroviral reverse transcriptase inhibitors, or other HIV
aspartyl protease inhibitors. Co-administration of the compounds of this invention with
retroviral reverse transcriptase inhibitors or HIV aspartyl protease inhibitors may exert a
substantial synergistic effect, thereby preventing, substantially reducing, or completely
eliminating viral infectivity and its associated symptoms.
30 ‘
The compounds of the present invention may be administered in such a manner or form
which may allow cleavage of the R; unit to release a protease inhibitor. The compounds of
this invention may also be administered, for example, in combination with

immunomodulators (e.g., bropirimine, anti-human alpha interfefon antibody, IL-2, GM-CSF,
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t he pharnmaceutical conpositions nmay be fornulated with a suitable |lotion or
cream contai ning the active conpound suspended or dissolved in a carrier.
Sui t abl e wannicrg72sncl ude, but are not limted to, n neralr/aizbo4/mobi t an
nonost ear at e, poI ysorbate 6 0, cetyl esters wax cetearyl al cohol,

2-octyl I [}q@ﬁ] thibR b%@{ﬁg&ﬁﬁﬁ‘ tions
of thi slgl friil\?/ent I on %&Qﬁél lslgérgé}&? i cal Fl % ° he owe(r%@[lh%lfgg%e%gl

EI' ract lbl?icﬂof,ata&kexsn@p?isrﬂl%@)/halﬁthmmb :j gppemar?;ige?sahio?ﬁﬂa) er vezaines tnrprai_/ragitl on.
opi ca ransder ma ches are a g&i‘?ue in i s entiQn. e
phar mac¥Rombst 1 ?SWBBS"PE BR&SCHsaCHt H}i} Spgh & by nasal
aerosol or inhalation. Such conpositions are prepared according to

techni ques well-known in the art of pharmaceutical fornulation and may be
pr epar eWhas tlsotampaomds bfi tiainveetienpk adinmgstoeed 2y [combowitioh tlmramesmfrth sther abl e
preservatives, absoypti.on ters to enhance b Ia% t

P bor ociebndiey diey bY aitte@h wratsfngt Sonarspur 3 R etsnl-hstativeln « ne
ny. (RSl ANE HopRhaS Lot SeoRils A0BH SN Ky oo Pe"
day’ of athe cambma@om odj roadj srmotsoramepavdds pé this aventipn anA enpthey dreripstitieed
treat nent ﬁf \4[1 r al | nfection, including HTV infection. Typically, the

phar macdegP }é%ﬁ lccagﬁ%og tions of this invention will be adninistered from
abowt 1 to about 5 tines per day or alternatively, as a continuous

I nfusion. Such adm ni stration may be used as a chronic or acute therapy
The am)lélhhmtﬁh tb]@tlmwéltlpn é@%we@n thigause ﬁﬁﬂhewerr&a@mmaclweslﬂwfm fergrreyeating
mat er i

pat 1 en o il NGRS toiRRAR OO ook URRRAUSRY BAES

pr epar adgeﬁts ﬂm d;thexcmises maf depen@bm mtmlﬁﬁ/caﬁpartgbpmtea%%ﬂcmi gaeorg @m@ymcthélwl w) .
For exa

n%:é cycle. These viruses include, but are not limited to retroviruses causing AIDS-like
15 diseases such as simian immunodeficiency viruses, HIV-Z, HTLV-I and HTLV-II. In
addition, the compounds of this invention may also be used to inhibit other aspartyl proteases
and, in particular, other human aspartyl proteases including renin and aspartyl proteases that

process endothelin precursors.

20  Pharmaceutical compositions of this invention comprise any of the‘compounds of the present
invention, and pharmaceutically acceptable salts thereof, with any pharmaceutically
acceptable carrier, adjuvant or vehicle. Pharmaceutically acceptable carriers, adjuvants and
vehicles that may be used in the pharmaceutical compositions of this invention include, but
are not limited to ion exchangers, alumina, aluminum stearate, lecithin, serum proteins, such

25 as human serum albumin, buffer substances such as phosphates, glycine, sorbic acid,
potassium sorbate, partial glyceride mixtures of saturated vegetable fatty acids, water, salts or
electrolytes, such as protamine sulfate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica, magnesium ftrisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethyleneglycol, sodium carboxymethylcellulose,

30  polyacrylates, waxes, polyethy}ene-polyoxypropylene-block polymers, polyethylene glycol

and wool fat.

The pharmaceutical compositions of this invention may be administered orally, parenterally

by inhalation spray, topically, rectally, nasally, buccally, vaginally or via an implanted
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such preparations may contain from about 20%to about 80% active conpound.
Upon i nprovenent of a patient's condition, a nmaintenance dose of a
conpound,woangaaR1250on or conbi nation of this invention mray/deowdoisdst er ed
i f necessary. Subsequently, the dosage or frequency of adm nistration, or

both, nmg . reguc | e . : . L.ch
the i rrpﬁ'%?/rgglr'c oﬂalls ﬁﬂgﬁ%?es %Pé%{gtﬁhgg{&%éhﬁt %Iéygg&rr%?%r r%él%ﬁao\%eilcg%lgllr? trg‘fl?%\/\i}&at ed
to the gesiiofdrd exinpatsed dlyhe bresbigtihvkntieasPor datiptd) compBindshsiwhy present
require intermttent treatnment_on a_long-term basis, upon any recurrence of
di seas ey gt B2y ASOr hexapwie ohe seially eadmpnistered ot 3% 13quegysr selutioe, Thewer
or high - Lh r egiqt- I e Ifi.c dosage
and 1 RREREATic Aubiidhe 6F i€ loARE BB, ARRE 2nd Slhny RG] ondB8R0C,
of factphmateuticsity acceptableacdrtistis) ydjofarither spkicies. The commotperternl oyseakedt he
age, body wei ght, general health status, ,sex, diet, tine of adm nistration,
rate of NEREr BICIUSlES HOGYARINDI HTACBIRNCqUSe IRERVERPYS,y RHAMUsYIae IRfFa-pifigular,

i nfecti - pat.d - S di Lo : I-Qf LoD ' nt  of
the. 1 e Paposjahoienta), RATRLYL HrdRidaf i BEbARaR Hiepdf, bb deEh
abbr evi ethrogeesar e used: Abbrevi ati on Meani ng Ac Acetyl AcOH Acetic acid
APCl At nospheric pressure chem cal ionization AIDS Acquired .

| mmunodefi ci ency Syndrome AZT 3- Azi do- 3- deoxyt hym ne (Zi dovudi ne)

10  The pharmaceutical compositions may be in the form of a sterile injectable preparation, for

example, as a sterile injectable aqueous or oleaginous suspension. This suspension may be
formulated according to techniques known in the art using suitable dispersing or wetting
agents (such as, for example, Tween 80) and suspending agents. The sterile injectable

" preparation may also be a sterile injectable solution or suspension in a non-toxic parenterally

15 acceptable diluent or solvent, for example, as a solution in 1,3-butanediol. Among the
acceptable vehicles and solvents that may be employed are amino acid, water, Ringer’s
solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are
conventionally employed as a solvent or suspending m edium. F or this p urpose, any b land
fixed oil may be employed including synthetic mono- or diglycerides. Fatty acids, such as

20  oleic acid and its glyceride derivatives are useful in the preparation of injectables, as. are
natural p harmaceutically-acceptable oils, such as olive oil or castor oil, especially in their
polyoxyethylated versions. These oil solutions or suspensions may also contain a long-chain

alcohol diluent or dispersant, such as Ph. Helv. or a similar alcohol.

25  The pharmaceutical compositions of this invention may be orally administered in any orally
acceptable dosage form includiﬁg, but not limited to, capsules, tablets, and aqueous
suspension and solutions. In the case of tablets for oral use, carriers that are commonly used
include lactose and corn starch. Lubricating agents, such as magnesium stearate, are also
typically added. For oral administration in a capsule form, useful diluents include lactose and

30  dried cornstarch. When aqueous suspensions are administered orally, the active ingredient is
combined with emulsifying and suspending agents. If desired, certain sweetening and/or

flavoring and/or coloring agents may be added.
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Boc Benzyl oxycarbonyl t-Butyl t rt-Butyl CAM Ceri um amoni um nol ybdate DCM
Di chl or omet hane DVAP , -di net hyl am nopyri di ne DMSO Di net hyl sul f oxi de DVF

Di net hyl fworraesdeBlA Deoxyri bonucl ei ¢ aci d EDAC PCT/CA2004/001440

| - [ 3- (di met hyl am no) propyl ] - 3-et hyl car bodi i rri de hydrochl ori de Et OAc Et hyl

acet at ep . . Lcigency
vi rus typeI(E%YE][aBépgdetlCali @%Sﬁg’ﬂgﬁ@@é‘gﬁ% ANv] oﬁlso ]I?—TID!E&5 ﬁl teﬁ perﬁg?%rrgﬁcog
li qui d wupposinirieg rfap RactdTddyrihistration. Hﬂmca'mp@émoﬂsynmpm»brprppared/ by urixiingpe |,

type Il IL-2 Interleukin-2 Kg KilogramL Lit
yP compound of this invention with a sult%ble non—lmta’gng excipient which is solid at room

temperature but liquid at the rectal temperature and therefore will melt in the rectum to
5 release the active components. Such materials include, but are not limited to, cocoa butter,

beeswax, and polyethylene glycols.

Topical administration of the pharmaceutical compositions of this -invention is especially
useful when the desired treatment involves areas or orgahs readily accessible by topical
10  application. For application topically to the ékin, the pharmaceutical composition should be
formulated with a suitable ointment containing the active components suspended or dissolved
in a carrier. Carriers for topical administration of the compounds of this invention include,
but are not limited to, mineral oil, liquid petroleum, white petroleum, propylene glycol,
polyoxyethylene or ﬁolyoxypropylene compound, emulsifying wax and water. Alternaﬁvely,
15 the pharmaceutical compositions may be formulated with a suitable lotion or cream
containing the active compound suspended or dissolved in a carrier. Suitable carriers include,
but are not limited to, mineral oil, sorbitan monostearate, polysorbate 6 0, cetyl esters wax
cetearyl alcohol, 2-bctyldodecanol, benzyl alcohol and water. The pharmaceutical
compositions of this invention may also be topically applied to the lower intestinal tract by
20 rectal suppository formulation or in a suitable neat formulation. Topically-transdermal

patches are also included in this invention.

The pharmaceutical compositions of this invention may be administered by nasal aerosol or
inhalation. Such compositions are prepared according to techniques well-known in the art of
25  pharmaceutical formulation and may be prepared as solutions in saline employing benzyl
alcohol or other suitable preservatives, absorption promoters to enhance bioavailability,

fluorocarbons, and/or other solubilizing or dispersing agents known in the art.

Dosage levels of between about 0.01 and about 25 mg/kg body weight per day, for example
30 form between about 0.5 and about 25 mg/kg body weight per day of the active ingredient
compound are useful in the prevention and treatment of viral infection, including HIV
infection. Typically, the pharmaceutical compositions of this invention will be administered
from about 1 to about 5 times per day or alternatively, as a continuous infusion. Such

administration may be used as a chronic or acute therapy. The amount of active ingredient
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LC-MS Liquid chromat ogr aphy-mass spectronetry M Mol ar MeOH Met hyl al cohol
mg MIligramnp Melting point mn Mnute Mdoc Methoxycarbonyl nol Mle nL

MITilitewormeloid2sl i nrol e nm Nanonet er nM Nanonol ar po @caldazorsERQ40
Recorrbi nant erythropoietin TLC Thin | ayer chr omat ogr aphy 3TC

Tei rah%"e°x¥ RrrsRRRBLE Hh e Citer aleptBBIRELIE L8 o o vilve

based Aflsupahl e tpatiesd ﬁ@e&&l and Hhy/ p@ﬁ{b@latrMhOdH of faaﬁlﬁustfd”(lﬂohl tApnt;qn@s
descri bed hereéi n These exang es are for the purpose of
preparation will contain from about 5% to about 95% active compound (w/w). For example,

such preparations may contain from about 20% to about 80% active compound.

Upon improvement of a patient’s condition, a maintenance dose of a compound, composition
or combination of this invention may be administered if necessary. Subsequently, the dosage
or frequency of administration, or both, may be reduced, as a function of the symptoms, to a
level at which the improved condition is retained. When the symptoms have been élleviated
10 to the desired level, treatment should cease. Patients may, however, require intermittent

treatment on a long-term basis, upon any recurrence of disease symptoms.

As the person skilled in the art will appreciate, lower or higher doses than those recited above

‘may be desired. Specific dosage and treatment regimen for any particular patient may depend

15 upon a variety of factors, including the activity of the specific compound employed, the age,
‘ body weight, general health status, sex, diet, time of administration, rate of excretion, drug
combination, the severity and course of the infection, the patient’s disposition to the infection

and the judgment of the treating physician.

20 In the description herein, the following abbreviations are used:

Abbreviation Meaning
Ac Acetyl |
AcOH Acetic acid
25 APCI Atmospheric pressure chemical ionization
AIDS Acquired Immunodeficiency Syndrome
AZT 3-Azido-3-deoxythymine (Zidovudine)
Boc Benzyloxycafbonyl
t-Butyl tert-Butyl |
30 CAM Cerium ammonium molybdate
-DCM | Dichloromethane
DMAP N, N-dimethylaminopyridine
DMSO Dimethylsulfoxide
DMF Dimethylformamide
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illustration only and are not to be construed as |imting the scope of the
invention in any way. This section presents the detailed synthesis of
conpoundswoaooclnies10 of this invention. Materials and berhoadsosmondsyti cal
thin |l ayer chromatography (TLC) was carried out with 0.25 mmsilica gel E
Merck 60 F2 | ates and el ft i th.the indicated sol vent systens.
Preparative ]ém%omat ogr aphy 1’7\5/5%9 \%roingg%%&c%ly flash chromat ography, using
si-lica gel G6BDAEM Sci ence) w[Blidiideghyilaginepiresylsdletaiidarsybingds and positive
air pressure to allow proper rate of elution. Detection of the conpounds
was carried out by exposi ngh¥dro¢lderids ates (anal ytical or preparative) to

i odi ne, W I and/ or tregl | ytical plates with a 2% sol ution of p
- ani sal dehyggﬂ%mn et hanol cg]th a?%"‘?%é 3% sul furic acid and 1% acetic acid
fol lowed by Befi ng. Al t er nBthyVelcyholanal ytical plates nmay be treated with a
0. 3% ni nhydrin solution in ethanol containing 3% acetic acid and/or a CAM s
olution mad®& of 2 0 g (NI—@FBWD?OM and 8 .3 g Ce(S™)2 pol yhydrate in
water (750 nd) containing Cﬁmentrat ed sulfuric acid (90 nlL). Preparative
HPLC were performed on a G lson apparatus equi pped with a .Cl8 columm, a 215
| i qui d handl HiVipdul e and 2Bumishimmuoege{midngy veasltyperdptypehe HPLC i s

operated wt G I son Uni Point, System Sof t ware. Sem - preparative HPLC
condi ti ons fﬁp%ﬁuri ficati on?'ﬁydff@é&’e%%iﬁs: HPLC system 2 G |son

#30fy 25 nL puppe, G | son #2fi:H hGbrRan@NRfuld cHrematodifli on and col | ection
and a G |son #155 UV-Vis absorbance detector, all controlled froma G son

Uni poi nt V1. BTL¥ektMar e Human T-cell lymphotropic virus type I, type 11

IL-2 Interleukin-2
- Kg Kilogram
L. Liter
15 LC-MS Liquid chromatography-mass spectrometry
M Molar
MeOH Methyl alcohol
mg Milligram
mp Melting point
20 min Minute
Moc " Methoxycarbonyl
mol Mole
mL . Milliliter
mmol | Millimole
25 nm Nanometer
nM Nanomolar
po Orally
rEPO Recombinant erythropoietin
TLC Thin layer chromatography
30 3TC 2',3'-Dideoxy-3-thiacytidine
TFA Trifluoroacetic acid
THF . Tetrahydrofuran
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Col um: Alltech (#96053) Hyperprep PEP, C-18, 100 Aa, 8 mm 22 x 250 mm
Flow. 15 nL/mn Solvents: A H2O B: CH3CN G adient: 25%to 80% of B over 40
m n Det ecwonnocahigasbance; |: 210 & 265 nnThe crude mat ePcalcadisigoised in
acetonitrile to a concentration of around 50 to 80 ng / 2 niL were injected
in eaChEXﬂﬁd Eh§ctions were collected in anbunts of 9 niL pertaining
absorbance was detected at the UV detector. Unless otherw se indicated, all
startl ng materials were purchased froma comercial source such as Al drich

) Si . Melt ints. det i Bchi 530 [ ti
i e DR AR iRy B e B e ol ionteass a0 BV yer o
recor de&g%ﬂa?}d%%@ﬁﬁmﬁ’ﬁ&wsdd&%whéﬁeﬁp Bikst %&hm%eegaré\% R pabfRes roFspr ay

sour ces I'n negative node or positive node. Nuclear magnéetic
r es gnanitiesttdddRr) ondypact ara nmtaﬁodoermstmmiohsdnmlangfthﬂ@op A0fEhe inBBtor UAYPERY.- Wi t h

a reversed or P pr es._were dISSO| [ ochlo oform

(oo 3) T achtionasBro e JSRERovRngR) of HUTRBPERAD HaRdl (BRIl

deut er odi net hyl sul f oxi de (DVSO d6) for data acquisition using
tetramet hyl silane as internal standard. Chem cal shifts (*) are expressed
i n par t Magpenialsahd Methodpm) , the coupling constants (J) are expressed in
hertz (Hz) whereas multiplicities are denoted as s for singlet, d for
doublet, 2d for two doublets, dd for doublet of doublets, t for triplet, g

for juanh@lyticdl Uhidl lal & chromatography (TLC) was carried out with 0.25 mm silica gel E.

Merck 60 Fjs; plates and eluted with the indicated solvent systems. Preparative

. chromatography was performed by flash chromatography, using silica gel 60 (EM Science)
with the indicated solvent systems and positive air pressure to allow proper rate of elution.
Detection of the compounds was carried out by exposing eluted plates (analytical or

15  preparative) to iodine, UV light and/or treating analytical plates with a 2% solution of p-
anisaldehyde in ethanol containing 3% sulfuric acid and 1% acetic acid followed by heating.
Alternatively, analytical plates may be treated with a 0.3% ninhydrin solution in ethanol
containing 3 % acetic acid and/ora CAM solutionmade 0of20 g (NH4)¢Mo7024 and 8.3 g
Ce(SO4), polyhydrate in water (750 mL) containing concentrated sulfuric acid (90 mL).

20
Preparative HPLC were performed on a Gilson apparatus equipped with a C18 column, a 215
liquid handler module and 25 mL/min capacity head pumps. The HPLC is operated with a
Gilson UniPoint System Software.

25  Semi-preparative HPLC conditions for purification of test compounds:

HPLC system: 2 Gilson #305-25 mL pumps; Gilson #215 liquid handler for injection and

collection and a Gilson #155 UV-Vis absorbance detector, all controlled from a Gilson
Unipoint V1.91 software
Colu:mn Alltech (#96053) Hyperprep PEP, C-18, 100 Aa, 8 pm, 22 x 250 mm
30  Flow: 15 mL/min
Solvents: A: H,O; B: CH;CN
Gradient: 25% to 80% of B over 40 min
Detector: absorbance; A: 210 & 265 nm
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quintet, mfor nultiplet, and br s for broad singlet. DETAI LED DESCRI PTI ON
OF THE | NVENTI ON EXAMPLES: Specific exanples for the preparation of

deri vati wee 20d66/gereeral forrmula | The foll ow ng conpoundeCrarao@epaned from
L-lysine derivatives using the procedures sunmarized in schenmes 1, A 2,

3, 4 and 5 of this invention. Exanple 1. Preparation of (I

S, 55)-(l-{5-[(4-am no-benzenesul fonyl)-i sobutyl -am no] -

- phosphoreexite henerlat aishav@lyin acetoditiileeo vlcortdnythtiorcaf dvaumdes (rioi 8 mpt Byhl est er
(PL-461) The, preparation of the title conpound is Pgsefl on.schepes 1 and 2
of t hi sWETR/BISEeE caghapn.ATaghoRs AYess slected in amounts of 9 mL pertaining absorbance

(3<S) -3, i -2-one (IV) L- -am no-”"-caprolactam (22.0 g)
was di &%?@%%?%%?%%@Wr oet hane (DCM 200 nlL). isobutyral dehyde (12.6

g) was added slowy and stirred until the heat evol ved was di ssi pated
(water fornms at the.surface). The cold. sol ution was, added to 46. of
bowder ot IBBAPERLS SRR (ang el P PR o dh BODi e gl sbutee

sol uti og,cn The1&kidbs ) of dishbicd, M xture was stirred at 20 OC for 4 h. A 500
nm. sol u%hlcon of 2M NaCH V\%S added slowy to the turbid m xture and the pH

adjust to 11 using a concentrated NaOH sol ution, and then the m xture
stirre t a further 20 mnp. After exfraction,  the | ayer was dried
it NoMSFne bt @5 afile drimietictn « FHERG 50 R e pedrtany UF Smifods
sl oy Y @BeshmN@bRntdfedted. 85% and was used without further purification
in the next step. IR NWR (CDC3) : d 0.93 (d, J = 6.5, 3H), 0.97 (d, J =
6.5 3H), 1.39 (t, J =9.8, IH, 1.47

Mass spectra were recorded on a Hewlett Packard LC/MSD 1100 system using APCI or

electrospray sources either in negative mode or positive mode.

15 Nuclear magnetic resonance (NMR) spectra were recorded on a Bruker AMX-II-500
equipped with a reversed or QNP probe. Samples were dissolved in deuterochloroform
(CDCly), deuteroacetone (acetone-dg), deuteromethanol (CDs;OD) or
deuterodimethylsulfoxide (DMSO-ds) for data acquisition using tetramethylsilane as internal
standard. Chemical shifts (#) are expressed in parts per million (ppm), the coupling constants

20 (J) are expressed in hertz (Hz) whereas multiplicities are denoted as s for singlet, d for
doublet, 2d for two doublets, dd for doublet of doublets, t for triplet, q for quartet, quint. for

quintet, m for multiplet, and br s for broad singlet.

25  DETAILED DESCRIPTION OF THE INVENTION
EXAMPLES:

Specific examples for the preparation of derivatives of general formula 1

30
The following compounds were prepared from L-lysine derivatives using the procedures

summarized in schemes 1, 1A, 2, 3, 4 and 5 of this invention.
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(m IH, 1.78-1.65 (m 2H), 2.00-1.93 (m 2H), 2.32-2.2 (m 2H), 2.38 (t, J
=9.7, IH, 3.16 (m 3H), 6.62 (s, IH(NH)). np 52-54 0C (hexanes). A small
sanpl e wasocoowae12ed to the . S-nmethyl benzyl urea by adecmgAzbhet/wol4dd to a
sol ution of S-met hyl benzyl isocyanate in MeCN. NWR gives 98% ee Step B.

Prepara a-

capr ol ac mp FJ% PF%%%H EP@SAS%C(?égm‘gg%r gg’?&%% %&Pibﬂbd’ty%nﬁ%ase)
was di ssolved in a@wsﬂmmy -haxylcarbani @t -n2tdipHedy 1@ thyl)-edrbahdcacid,

fol | oned by 4-acet anm dobenzenesul fonyl chloride (5.2 g). A 0.1 g portion of
di met hyl am nopyr i BieHyLgsler 8Bb=@1hnd the ni xture was stirred 5 h. The
resulting thick slurry was poured into 500 nL 0.5 M HCO and shaken
vigorously. The solid inthe triphasic solution was filtered out and washed
wi t h5 collte pmpanatiml pHthgititle conpognd BH@edain schemns pandi2i of thididvidivien( DVSO- J 6)
*0.93 (d, J 6.0, 3H), 0.96 (d, J 6.0, 3H), 1.39 (t, J =12.0, IH,
1.85-1.65 (m 3H) 2.08-2.18 (mand s, 6H), 2.90-2.97 (m IH), 3.00-3.06

2 5 (dd . . 6.3 |
(7m42 '('DdSt AS ( Pre’é)aratléﬂog 39 351soﬂdfglamﬁ106§ef)£'n 2%):1%18 (%3 0C (Et . (;t epH)C

Preparation of (38) -3-{[4- (acetyl -tert but oxycar bonyl - am no) -

benzencoul Loyt | cheghutal oo ol 2 0681 226REs iSRS A, SobSats P!

ester

e R Y SR
To t hi s(wdiért dorms at the surface). The cold solution was added to 46 5 g of powdered
NaBH(OAc); in DCM (0.5 L). AcOH (70 mL) was added to the solution. The slightly turbid
mixture was stirred at 20 °C for 4 h. A 500 mL solution of 2M NaOH was added slowly to
the turbid mixture and the pH adjust to 11 using a concentrated NaOH solution; and then the
15 mixture stirred for a further 20 min. After extraction, the DCM layer was dried with MgSOy,
filtered and evaporated. The oil thus obtained crystallizes slowly on standing (27.8 g, 85%)

and was used without further purification in the next step.

'H NMR (CDCL): & 0.93 (d, J= 6.5, 3H), 0.97 (d, J = 6.5, 3H), 1.39 (t, J=9.8, 1H), 1.47
20 (m, 1H), 1.78-1.65 (m, 2H), 2.00-1.93 (m, 2H), 2.32-2.2 (m, 2H), 2.38 (t, J = 9.7, 1H), 3.16
(m, 3H), 6.62 (s, IH (NH)). mp 52-54 °C (hexanes).

A small sample was converted to the S-methyl benzyl urea by adding the solid to a solution
of S-methyl benzyl isocyanate in MeCN. NMR gives 98% ee

25
Step B. Preparation of No-isobutyl-No-(4-acetamidobenzenesulfonyl)-L-a~amino-,-

caprolactam (V)

Naisobutyl-L-o~amino-,-caprolactam (IV) (4.1 g free base) was dissolved in DCM (200 mL)
30 and treated with 4.0 g triethylamine, followed by 4-acetamidobenzenesulfonyl chloride (5.2
g). A 0.1 g portion of dimethylaminopyridine was added and the mixture was stirred 5 h. The
resulting thick slurry was poured into 500 mL 0.5 M HCI and shaken vigorously. The solid in
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suspensi on was added 6.7 g (3 eq.) of di-tert-butyl pyrocarbonate in 10 nL
MeCN. The suspension was stirred with a magnetic bar and a 120 ng portion
of DVAP waie 20@bdae’25The sol ution becones a clear |ight yeCramsazedsoor44a few
mnutes. TLC (EtQOAc) reveals 1 product Rf 0.9 (starting material Rf at
0.4). T Iutlo n ty ac idh
ci ner , I B 9Tt B el DuCluRt ke, W Bt Sl BEHE S BTSN
recrystdbhﬁp@duétrom hexanes 1H NIVR (DI\/BO’\G) : * 0.68 (d, J =6.0, 3H),
085(d J 6.0, 3H), 139(s 10H), 1.47 (s, '9H), 1.85-1.65(m 3H), 2.15
, 280(q,J—4I , 3.10-3.36 (m 2H), 4.01 (d, J =8.0, IH), 4.85

(s
(d, ) _1}%I\ﬁ\é_mlepar 5¢: a3ﬁ 0?# @ P=%.0,3H); 0568, fdg ol 38189 @P= 198, tAp- 124

0C Step
19S) -#- anBBA-¢Mnf, SFHNL. 0@-2] rmﬁiwyr&{)hweam(m )1H)t3 e@am/(lnbamemgs (dcf gnani d

e (r- deprot ect ed reductive rin fenl ng and r ot ectlog ortion
of (3 42,85,1 )465(dJ 871H?6 (s, 1H?742(d = 8.8, 2H), 7 (dJ 882)

)-3-{[ 4 é % (%dﬁi oxycar bonyl - am no) - benzenesul fonyl ] -i sobut yl am no} -
2- OXx0- azépane- oxyl'ic acid tert-butyl ester (VI, step C is dissolved

in 40 nL EtOH foIIovved by 750 ng NaBH4. Brief heating with a heat gun gives

a clear_solution. _TLC reveal s one streg%% ot after 20 mn (EtQAc). The
sol uti oMePE conceRicPEBEN t o 'a pHst e, 753d [r{acgtylnfertiytogyerrband-axinehct ed

with, et c p 0

o Vg) ot lgéﬂzeﬁéfé ﬂjww&t %@ﬁn@ Iza@gaﬁ%é ?g?l%mld\'aa%% BRYRKAPRLE! qBok

S)-{4- [:(c?owa’emn)t(ﬂ’f)oxycar bonyl am no-

| - hydr oxynet hyl - pentyl ) -i sobutyl -sul fanoyl ] - phenyl }-carbam c acid

tert-butyl ester (VIl1). The above product internmediate is dissolved in 5 nL

Et OH angl,5 ' : vol Ui on .l r r a

few m nﬁt % erA&faéér\w; ﬂ{(ﬁé@gg‘?%?}d}){h%ﬂ%égp r?afi e‘g altihe Céﬁogm Yﬁ)d wlal
suspended in 30 mL MeCN and briefly sonicated to break up any large chunks. To this white

15  suspension was added 6.7 g (3 eq,) of di-tert-butyl pyrocarbonate in 10 mL MeCN. The
suspension was stirred with a magnetic bar and a 120 mg portion of DMAP was added. The
solution becomes a clear light yellow after a few minutes. TLC (EtOAc) reveals 1 product Rf
0.9 (starting material Rf at 0.4). The solution is poured in distilled water éO mL and extrécted
with ether, dried with Na;SO,4 and evaporated yielding 6.90 g. A sample was recrystallized

20  from hexanes.

'H NMR (DMSO-ds): # 0.68 (d, J = 6.0, 3H), 0.85 (d, J = 6.0, 3H), 1.39 (s, 10H), 1.47 (s,
9H), 1.85-1.65 (m, 3H), 2.15 (s, 3H), 2.80 (q, J=4, 1H), 3.10-3.36 (m, 2H), 4.01 (d, J = 8.0,
1H), 4.85 (d,J=8.7, 1H), 7.32 (d;J= 8.8,2H), 7.87 (d, J = 8.8, 2H). mp 123-124 °C

25
StepD.  Preparation of (15)-4-amino-N-(5-amino-1-hydroxymethyl-pentyl)-N-isobutyl-

benzenesulfonamide (VII-deprotected) (reductive ring opening and deprotection)

A 3.0 g portion of (35)-3-{[4-(acetyl-tert-butoxycarbonyl-amino)-benzenesulfonyl]-isobutyl-
30  amino}-2-oxo0-azepane-1-carboxylic acid tert-butyl ester (VI, step C) is dissolved in 40 mL
EtOH followed by 750 mg NaBH,. Brief heating with a heat gun gives a clear solution. TLC
reveals one streaky spot after 20 min (EtOAc). The solution is concentrated to a paste, poured
in 40 mL 1N NaOH and extracted with ethyl acetate, the organic phase dried with NaSO, and

43



and rendered basic wth concentrated KOH and extracted with Et OAc yi el di ng
1.75 g of a white powder. 1H NWVR (DMSO-J 6) : 0.82 (m 6H), 0.97-1.12 (m
2H), 1.15v0.28@&/0121253H), 1.57 (m IH), 1.84 (m IH), 2.4@0C{tCA2004007448, 2H),
2.75 (m IH, 2.85 (m IH), 3.21 (m IH, 3.44 (d, J 6.4, 2H), 5.92 (br s,

2H), 6.59 (d, J = 8.0, 2 7.39 (d, J, = 8.0, 2 St . Pr rradjon (2
S) - 2- nefEVﬁBé}’;?Eegr béhy | &FS n?% ﬁdiﬁeﬁ{ﬂd-“ﬁ‘ro g é(?’)iaat(e:i dﬁ%fa @gﬁ'ﬂ? fleatid
L- di phemitbacaronSlafrdrbl 1 W drokyhefiyRpbntyHapitRe-sGiimoy!]-pherbyl freatbhiniesdill and
0.5 nL sat}s}t at edﬁNaZCO?) reSt}J]]IQIti ng sot?llztion }gt pH 1%;41)\/\61? gﬁgded

met hoxyiedrtydrhestex ()-L ci ni mi de (carbonic acid 2, 5-di oxo-pyrrolidin-I-yl
ester nethyl ester) (180 ng, 1.1 mol) dissolved in 5 nL. Afterwards, the
reaction mxture was stirred at roomtenperature for 2 h. The al kaline
sol ut i oTher@soveXIro@t Gttedneiatyii Hisedlhet in( 4 GnIEYOHNahdt S 1enla D @9 HEClnk adédedras
acidified with INHC. This was extracted twi ce with 20 ni Et OAc, and.the
conbi neVigoreparaes eyplutien inebwredsioe @ thﬁ”@@ﬁsm%fqeﬁlzllﬁhe sphEiogy i§ SYPROTARd s e
was dri Fi r : ' i ld dif,i es
o yi e S SHFhel Ryt (e AR AR ERkRtd Qe e T O e s
such i nwhitepoveddr. step. Step F. Preparation of ( | '
Sr,5<S)-(I-{5-[(4-am no-benzenesul fonyl)-isobutyl -am no] - 6-

hydr oxy- hexyl car banoyl } - 2, 2- di phenyl - et hyl )-carbam ¢ acid nmethyl ester

(PL;,1001 ﬂﬁﬁ? ' CONPY S r o} I '

vr -1(05- a)[r# no- E(Pyd%x?/é et Wﬁﬁg’n?}a; ?@% i I\slii% g%bl@,l?t{ ’Il-' S)é%ég eég ’olri§317m(rg’elH)’
(F/ I - depgo(actiay 2.40st.ep= DB, 2HY A. 25m 2HH), 2.85 (m, 1H), 3.21 (m, 1H), 3.44 (d, /= 6.4,
met hoxycar bonyl am no- 3, 3-dinhenyI -5)ro ionic acid (step E) using the
coupl i ng{brs&@e(gw,em), 6.59 (d, J= 8.0, 2H), 7.39 (d, J=8.0, 2H).

Step E. Preparation (2S5)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid

15 ‘ ‘
To a solution of L-diphenylalanine (241 mg, 1.0 mmol) (Peptech Corp.) in 5 mL. 1IN NaOH
and 0.5 mL saturated NayCO; (resulting solution at pH 10) was added
methoxycarbonyloxysuccinimide (carbonic acid 2,5-dioxo-pyrrolidin-1-yl ester methyl ester)
(180 mg, 1.1 mmol) dissolved in 5 mL. Afterwards, the reaction mixture was stirred at room

20  temperature for 2 h. The alkaline solution was extracted once with ether (10 mL) and the
aqueous phase was acidified with IN HC1. This was extracted twice with 20 mL EtOAc, and
the combined organic phases were washed with 50 mL IN HCl. The organic phase was dried
over Na,SOy, filtered and evaporated to an oil, which solidifies to yields 250 mg (83%) of the
desired material. This derivative was used as such in the next step.

25
Step F. Preparation of (15,58)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-
hydroxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester (PL-100)

The title compound was prepared from (15)-4-amino-N-(5-amino-1-hydroxymethyl-pentyl)-

30  N-isobutyl-benzenesulfonamide (VII-deprotected) (step D) and (2S)-2-‘
methoxycarbonylamino-3,3-diphenyl-propionic acid (step E) using the coupling procedure
with HOBt and EDAC described in example 3 (step D). The final product was obtained in
67% yield (121 mg).
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wi th HOBt and EDAC described in exanple 3 (step D). The final product was
obtained in 67%yield (121 ng).LC- M5 : 625.3 (M+H) +, 95% pure 1H NMR
(CD3OD) : woQoiwln127285 (m 2H), 0.88 (d, J =6.3, 5H)5 0. 9PCO/RER0(HMO1Qb]) ,

1.29-1.34 (m IH, 1.41-1.52 (m IH) 1.82-1.92 (m IH), 2.61-2.68 (m IH)),
2.81-2.85 (m 2H), 2.94- 3.05 (m 2H), 3.38-3.40 (t, J 5.0, IH), 3.50-3.51
(m IH, 3.52 (s, 3H), 4.28 (d, J = 11.0 IH), 4.87 (d, J = 11.0, IH), 6.69
(d, J =L8-MIS :5B§.3 (RHEDY 79846 ptae 2H), 7.20-7.31 (m 6H), 7.33 (d, J = 7.9,

7.
2H), 7.47 (d, J = 7.5, |H. 13C NMR (CD30D): d 20.0, 20.1, 23.3, 25.4,
28.1, 28.5, 28.9, 38.1, 40.0, 51.2, 51.6, 53.1, 57.2, 57.4, 59.5, 61.9,

62.4, 1 , N 28¢ %, 0ld,. 2 1 28.7,
1413, TR ROD- e PLospder g id g9 IoPes, dn G0 et LR oSy
{ lj- [55;] [((r&-]&ﬁi); nm-1bhﬁzeme$H?] ﬂc81|y1.92 o bHY,yA.6 BRi68 ], 8H), 2.81-2.85 (m, 2H), 2.94-

| et - - 1]1-.2,2-diph | - | }- ] I d
et byl 555 0 SHe HES 300 Gonpuuiial Throtitot o SHBp oY (oaalng 280035 hedl)

di sg ign rdr fprs g ' t

Under NETht oL/ QR B 0 Gy P LS8 G L S T e s P ©
m n, fold dwed93HY, Ael7dddf 7R 18F). di et hyl chl or ophosphate (0.061 ni, 0.423

ool SRR AR S SR AEa5 e 3 ol A 450,010, 478 00
B oo A i s e bl iRl S
wat er 21287, 1dnd, tHe9,THR2.£\1ap6r &% 162f5. The beads were then washed wth
distilled water 6 tinmes 100 nmL then extracted three tines with ethyl
Step G. Preparation of (15,55)-{1-[5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-
(diethoxy-phosphoryloxy)-hexylcarbamoyl]-2,2-diphenyl-ethyl} -carbamic acid methyl ester
15 |
The PL-100 compound (product of step F, 203 mg, 0.325 mmol) was dissolved in dry
tetrahydrofuran (3 mL) and 0.2 mL triethylphosphate under N, atmosphere. The mixture was
stirred at this temperature for 15 min, followed by the addition of diethyl chlorophosphate
(0.061 mL, 0.423 mmol). Sodium hydride (60% in mineral oil) (17 mg, 0.423 mmol) was
.20 added at 0 °C. The solution vuvas stirred for 1 h at 0 °C and 12 h at room temperature. 20 mL
of Amberlite XAD-2 was added to the solution and the beads were thoroughly mixed with the
solvent. To the mixture was added ice water 2 mL, and the THF evaporated off. The beads
were then washed with distilled water 6 times 100 mL then extracted three times with ethyl
acetate (30 mL). The combined phase was evaporated and the residue was dried under high
25 | vacuum. The crude product was purified by flash chromatography using ethyl acetate/hexane
(8/2), then EtOAc 100% as eluent. The yield of this reaction is 152 mg 61%.

LC-MS: 761.2 (M+H)", 90% pure
30 'H NMR (CDsOD): § 0.68-0.75 (m, 1H), 0.75-0.84 (m, 1H), 0.84-1.10 (m, 9H), 1.21-1.50

(m, SH), 1.88 (m, 1H), 2.58-2.71 (m, 1H), 2.80-2.89 (m, 1H), 2.89-3.08 (m, 2H), 3.49-3.60
(s, 3H), 3.65-3.74 (m, 1H), 3.85-3.95 (m, 1H), 3.97-4.02 (m, 1H), 4.07-4.21 (m, 4H), 4.29 (4,
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acetate (30 nlL). The conbi ned phase was evaporated and the residue was
dried under high vacuum The crude product was purified by flash

chr omat ogweaphys/ugizag et hyl acet at e/ hexane (8/2), then EPOACAROOGYMaE0el uent .
The yield of this reaction is 152 61% LC-Ms: 761.2 (M+H)+, 90% pure 1H

0 R B 4 LB A o 8 ol

2. 89- 3. 080(@J 2%y, 28),4B863(b66, (8. 3H), 3.65-3.74 (m IH, 3.85-3.95 (m IH,

3.97-4.02 (m IH), 4.07-4.21 (m 4H), 4.29 (d,J = 10.8, IH), 6 71 (d, J

8. 0 2H), 7.10-7.20 (m 2H) 7.20-7.32 (m 5H), 7.32-7.45 (m 3H), 7.50 (d,

J = 7 531 %Q/[R bﬁag)[?) 3 1P NWVR (CD3QOD): d 1.62 Step H. Preparation
I E ( am no benzenesul fonyl)-i sobutyl - anmo] - 6-

phos:phonooxy hexyl car banoyl - di phenyl - et hyty-carbam ¢ acid nethyl ester

Snhydr oSEPdTchi o birering 0.6 Wﬁ%&@%ﬁﬁ&é&%ﬁeﬁ%ﬁﬁiﬁf o e
added a ﬁh&gﬂ&o&%&m&ﬁmyﬁe Sk h%ﬁ‘}fi -SiT-BohilicAleid Mk Igér%%gﬁw 1 and

over ni ght room tenperature vent” was evapor ate wat er
was added to the residue. 3 nL EtO-l was added m xed and evaporated. This

t ti d t d d Yi el 98
7008 of - TREDIREH JiAP G QTIPS VS (152 TP ate Dicellal apdiRls Geormetmngs,
95%@‘”% HWRZgT@?%B mleﬁlb%lﬁﬁl'eoqﬂﬁnﬁz] vg%s"ﬁ%ie@ aEDSD @08@hé 'Huxfu'f% Wag s%?reﬁd J

2.57-2. @gn(gﬂh atihis t@nmatgrml aviernight at ooy temperature. The solvent was evaporated
and 0.2 mL water was added to the residue. 3 mL EtOH was added mixed and evaporated.

This step was repeated three times and the residue dried in vacuo. Yields 98 mg 70% of the
title derivatives of this first example.

15
LC-MS: 705.2 (M+H)", 95% pure

'H NMR (CDsOD): 6 0.65-0.73 (m, 1H), 0.75-0.83 (m, 1H), 0.89 (d, J = 5.6, $H), 1.27-1.38,
(m, 1H), 1.42-4.55 (m, 1H), 1.82-1.94 (m, 1H), 2.57-2.68 (m, 1H), 2.78-2.90 (m, 1H), 2.91-

20 3.09 (m, 2H), 3.54 (s, 3H), 3.60-3.72 (m, 1H), 3.87-4.05 (m, 1H), 4.00 (m, 1H), 4.29 (d, J =
11.3, 1H), 4.90 (4, J = 11.4, 1H), 6.73 (d, ] = 8.0, 2H), 7.13-7.22 (m, 2H), 7.22-7.33 (m, 6H),
7.33-7.45 (m, 2H), 7.51 (d, T = 7.5, 2H).

3P NMR (CD;0D): 6 2.80
25 .
Example 2.  Preparation of (15,55)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-
6-phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid
methyl ester sodium salt (PL-462)

30  70.7 mg of the final product of example 1 is added to 1 mL 0.1 N NaOH and diluted with 1

mL of distilled water. The Solution is then frozen and lyophilized. Yields 67.2' mg (92%) of
the desired material with 95% purity.
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3.09 (m 2H), 3.54 (s, 3H), 3.60-3.72 (m IH), 3.87-4.05 (m IH), 4.00 (m
IH), 4.29 (d, J = 11.3, IH), 4.90 (d, J = 11.4, IH), 6.73 (d, J = 8.0, 2H),
7.13-7. 22W0pocd7257. 22-7.33 (m 6H), 7.33-7.45 (m 2H) PCT/CARoqacbo14do= 7. 5,

2H). 3 1P NMR (CD3OD): d 2.80 Exanple 2. Preparation of (I

S, 55) - (I Pa@])? @1@5 f | g

6- phzjsE)honoox éxy carg dﬁll %Dybb%%qwg%eh TJI? car grgn(rél é@ ?r%etl}%é

est er s@mli 1H), 488204 6H), 276)0 27|®p(an1H)h2:7942r&9I (opr 1G4l 219863 .0@ xanhHE 3100-s
dded t m_ 0.1 N i_lute t of I

Sol 1t 1 o OF 4y KB P EeatihnieS-d b 150 728 8P dus 4Dz by Sy 166, 4288
?gs' Setjy g&gef'@i) Yol gd%z/qw 'm»; é*rbtﬂivﬁl ¢@3ﬁ?) 7112 ezi%mpzﬁrg 1.5 7'3'?Dn('m0 90
2. 605 2. 6B)0rﬁ37ﬂ-§)(m22HD7Z(B(@Im7JHﬁ) 2 98 3 00 (m IH) 3.00- 3.08 (m
IH), 3.54 (s, 3H, 3 58-3.71 (m IH, 3.72-3.83 (m IH, 3.84-3.95 (m IH),
4.28 (d, J = 11.1, 4.91 (d, J = 11.0, IH), 6.70 (d, J = 7.6, 2H),

7.12-7. %@Nm(@mo% 5231332 (m 6H), 7.33-7.40 (m 2H), 7.50 (d, J =7.7,
2H). 3 1P NWVR (CD3OD): d 3.13 Exanple 3. Preparation of (I
, 5S) - (I -{5-[ (4-am no- benzenesul fonyl ) -i sobutyl -am no] -

o gt ESPEPI S A PR AR P e R T
schgme 2 of this ¢ Euegphomoxﬁhe@warban@gnmhapmhaien-z-yl-ethyl)-carbamlc aCId

(1<S)-(4-{[5-tert-Dbutox carbonisl am no- | -
methyl ester (PL-507

The preparation of the title compound is based on scheme 2 of this invention.

15 Step A. Preparation of (15)-(4-{[ 5-tert-butoxycarbonylamino-1-
(diethoxyphosphoryloxymethyl)-pentyl]-isobutyl-sulfamoyl}-phenyl)-carbamic  acid tert-
butyl ester (VIII)

2.00 g (3.7 mmol) (15)-{4-[(5-tert-butoxycarbonylamino-1-hydroxymethyl-pentyl)-isobutyl-
20  sulfamoyl]-phenyl}-carbamic acid tert-butyl ester (VII) (example 1, step D) is dissolved in
0.63 mL triethylphosphate and 10 mL THF at 0 °C under inert argon afmosphere. 0.63 mL
(4.44 mmol) diethylchlorophosphate is added and then 0.25 g (6.2 mmol), NaH 60% in oil is
added in portionwise. The mixture is allowed to warm to room temperature and left to stir for
2 h (LC-MS showed c ompletion after 1 h). To the solutionis added 20 mL o f Amberlite
25 XAD-2 resin and the slurry thoroughly mixed and added to 200 mL ice water. After stirring
for 15 min. the resin suspension is filtered and the resin washed several times with distilled
water (500 mL). The desired product is desorbed from the resin with acetone (5 X 50 mL),
EtOAc (5 X 50 mL), the organic phase is then dried over Nay;SO,. After evaporation of the
solvent 2.66 g (89%) of clear oil is obtained. The crude product contains a fraction with two

30  diethyl phosphates and is used as is in the next step.

'HNMR (CDsOD): § 0.91 (d, T =6.3, 6H), 1.11-1.21 (m, 2H), 1.33 (t, ] = 6.9, 10K, 1.43 (s,
9H), 1.53 (s, 10H), 1.90-1.97 (m, 1H), 2.88-2.96 (m, 3H), 2.96-3.04 (m, 1H), 3.81-3.90 (m,
1H), 3.91-3.99 (m, 1H), 4.01-4.14 (m, 4H), 7.61 (d, T = 8.3, 2H), 7.72 (d, T = 8.4, 2H).
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(di et hoxyphosphoryl oxynet hyl ) - pentyl ] -i sobutyl -sul fanoyl } -phenyl)-carbam c
acid tertbutyl ester (VIII) 2.00 g (3.7 nmol)

(16) - { 4- [Wb-2p@wvt12128t oxycar bonyl am no- | - hydr oxymnet hyl - perCylOA20GIiou4y| sul f am
oyl ]- phenyl}-carbamc acid tert-butyl ester (VII) (exanple 1, step D) is
dissolved in 0.63 niL triethylphosphate and 10 nL -THF at 0 OC under inert
argon at nosphere. 0.63 niL (4.44 mmol) diethylchlorophosphate is added and

t hen 0. ?&W(@mj:)d 1¥89H 60%in oil is added in portionw se. The m xture
is allowed to warmto roomtenperature and left to stir.for 2 h (LCMS
showed ¢ onpletion a fter 1 h). T o the s olutioni s added 2 0 mLof A

mber | i t §i¥AD- 2 T epicBardfith tdffg(rzg'zgﬁés)bhbﬁé’ra%ﬁ laL a¥nlﬂb23@|g4 %ﬂﬁln@g&% SQ168Hd).M

ice water. After stirring he resin s ension Is |Itered and
t he .‘reslsnbwarkhmm@émmylwlstet dielyl esteh(Z¥) sti |l ed water (500 nL). The desired
product is desorbed fromthe resin with acetone (5 X 50 nmL), EtOAc (5 X 50
m.), the organic phase is then dried over Na2SO4. After evaporation of the

sol vent TBe 6&de %)(‘&ﬁlc@ o‘tﬁﬁm@dl fthe Prévibils sy @NED.6613)8s BisislPedPmOdUat, FRORL @I NS a
fraction with di et % ({])hos hates and is'used as is in the next step.
an

1HNVR ( OBaeiiC] @ncOisguldg heateg, igieflgtp 70 £C therlefi Bt fogm Eﬂi‘l)per&u@ab( Bh. Ihe 6.9,

100 o ek i 68 st o S0 0 ey il g
7. 610 ( ddissolvedind3 mdlice Walk2 ahd thel pH &jdstedtd) 1B wif HYR NAH3TR) thick sy Step

B . Preparatlon of@fﬂz S) - phosphoric acid
6- ani nooRtamed i fxtirlee WHEIEOAT Gl O mIgand: the C&&ﬁ%PhW)@ﬂede@\teéNadS@u hyl

ester (% r A usgg@gfn{éy%ggg%&%@b&%c pRadel§ ePIEUlR S yRIEP 84 Y bhos) B BR 9)

is disso
desired product (IX).

15 LC-MS: 480.2 (M+H)", 95% pure.

'H NMR (CD;OD): 6 0.91 (s, 6H), 1.11-1.26 (m, 3H), 1.28-1.43 (m, SH), 1.45-1.51 (m,

1H), 1.52-1.61 (m, 1H), 1.89-1.96 (m, 1H), 2.56 (t, J = 6.7, 2H), 2.85-2.91 (m, 1H), 2.98-3.11

(m, 1H), 3.79-3.99 (m, 1H), 3.94 (d, T = 5.3, 1H), 4.09-4.11 (m, 4H), 6.69 (d, J = 7.9, 2H), -
20 7.50(d, T =7.9, 2H).

*Ip NMR (CDsOD): 6 1.61

Step C. Preparation of (25’)—2-methoxycarbonylamino-3-naphthalen-z-yl—propionic
25  acid (or L-Moc-2-naphthylalanine)

To a solution of L-2-naphthylalanine (215 mg, 1 mmol) (Peptech Corp.) in 5 mL 1IN NaOH
and 0.5 mL saturated Na;COs; (resulting solution at pH 10) was added
methoxycarbonyloxysuccinimide (187 mg, 1.1 mmol) dissolved in 5 mL. Afterwards, the
30  reaction mixture was stirred at room temperature for 2 h. The alkaline solution was extracted
once with ether (10 mL) and the aqueous phase was acidified with IN HCl. This was
extracted twice with 20 mL EtOAc, and the combined organic phases were washed with 50
mL 1IN HClL. The organic phase was dried over Na,;SOy, filtered and evaporated to an oil,
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mL. of HO cone- is added and heated briefly to 70 OC then left at room
tenperature for 3h. The solvent is evacuated and the residue triturated
wi th 50 muoebbwariz72¥he t hick residue is then dissol ved i RC3/an20040148mt er and
the pH adjusted to 12 with 50% NaOH. The thick slurry obtained is extracted

W th EONG, (36080 Od%lﬁ%otlgg (PRRPY e REGR %hrﬂéﬂeﬁﬁ O ibbrfeatde (ff Rl oy

filtrati'o I Ng agen gani € ase |I's evacuate

g (98% asahe Naabsigisicdethins acidyival do¥) w1ﬂﬁuﬁ@ﬂhéﬁ@1rﬁic(a%1h-ﬁn the n%t%tepp,lr e. 1H NWR
(CO30D): . d 0.91 (s, 6H), 1.11-1.26 (m 3H, 1.28-1.43 (m 8H), 1 45-1.51
(m 1t 1,52-1.61(m IM, 189196 (m IH), 256 (t, =067 2

H)
2,552 S o1 | Werepgbbrld s 6oL Bty Betfpbischih-is i Mﬂ‘?%ﬁ RET

NI\/R 5 C[pfﬁ)@l)dnoﬂ)xﬁheﬂleqrbﬁnoﬂl} épmphthabm -Bi1-ethyl)-carbamic acid methyl ester (PL-
(2<S) - 2- Or[T(St hoxycar bonyl am no- 3- napht hal en- 2-yl - propi onic acid (or

L- Moc- 2 pht hyl al ani ne) To a sol ution of L-2-naphthylalanine (215 ng, 1
nmol ) (Peptech Corp.) in 5 nmL IN NaOH and 0.5 nlL saturated Na CO3
(resulting solution at pH 10) was added net hoxycar bonyl oxysucci ni m de (187
my, 1. 1106mmig) Ldﬂe@mmpblthyhl@im(stepf €r mmarad‘s'yatcdw withe o mgnERAG ané Siamg

once. v HABLTRAS o T hq Redadbet rEa phahordRor pd SRR RILEG °°
m g) m%glt{zﬁ%é&&ﬁm%wm -abind-hd=yDGer @BEYE feer GS5H BN ehs QH @i rel 1@@ ases
to stir at room temperature for 1 h. 40 mL of 1M K,CO3; was added to the DMF solution and
left for 10 min. 50 mL of EtOAc was then added and the mixture was then agitated
vigorously. Separation of the EtOAc phase was effected, followed by extraction with 5%
citric acid (50 mL) once, then water (50 mL) 3 tfmes and finally brine. The organic phase was
15  the separated and evaporated. The residue was taken up in 50 mL DCM and re-evaporated.
The residue was again taken up in 50 mL DCM and 0.5 mL of TMSBr was added. The
solution was left overnight (16 h). The DCM was evacuated and a solution of ice cold
MeOH: Water 1:1 was added, stirred briefly and evacuated. The residue was triturated with
ether then dissolved in IN NaOH. The clear solution was extracted with ether and the

20 aqueous phase acidified with 6N HCI. The white precipitated was then collected by filtration
and dried in vacuo overnight. Yields 88 mg of the title compound.

- LC-MS: 679.8 (M+H)", 95% pure.
25 '"HNMR (CD;OD): & 0.89-0.98 (m, 8H), 1.15 (m, 2H), 1.35 (m, 1H), 1.45 (m, 1H), 1.88 (m,
1H), 2.84 (m, 2H), 2.98 (m, 1H), 3.01 (m, 2H), 3.24 (m, 1H), 3.56 (s, 3H), 3.60 (m, 1H), 3.81
(m, 1H), 3.99 (m, 1H), 4.39 (t, J = 6.8, 1H), 6.91 (d, J = 8.0, 2H), 7.34 (d, J= 8.0, 1H), 7.45

(m, 2H), 7.58 (d, T = 8.0, 2H), 7.66 (s, 1H), 7.70-7.82 (m, 3H).

30 *'P NMR (CD;OD): § 2.56
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mL IN HCO . The organic phase was dried over Na2SO4 filtered and evaporated
to an oil,which solidifies to yields 200 ng (73% of the desired material.
Thi s i nt ewoedécatie72r ef erred as the JV-substituted am noPatichowa®i44sed

wi t hout further purification in the next step Step D Preparation of (I

bﬁ(?)s;gl)ﬁéwiq(éx;f%no 3 Zﬁf&%ﬁﬁ%ﬁ ‘%/?‘J' %r@r‘?‘l 35’[’%am c acid net hyI

ester (PL- 507) 19&1zléﬁedu1fdh‘y})3sdlﬁﬁ§ltilﬂin%]-%Elﬂzlf[@mbﬁplﬂﬂu@M “s@dboagl)ianginef with
100 ng EDAC and 57 ng HOBt 1n 1. DME for 30 mnutes. . Then, 100 ng of
phosphoric acid 63-aaphthater- H’I-Péiﬁplﬁbylﬂéwzgnb@iﬂ)fﬁﬁﬂrl(ﬂr%utyI ani noJ - hexyl

ester diethyl ester (step B) was added and left to stir at roomtenperature
for 1 h. 40 nL of IMK CO3 was added to the DVF solution and left for 10

m n.5 50Stwp Aaf Et CPepuasioh hesf addpd-[anshphdimerd-girboeylpvamind}Sanaphittabineltyl-
vigorously, Separation of the Et OAc phase was effected, followed by

ext r act PORIOMS #i%05 citric acid (50 nL) once, then water (50 nL) 3 tines and
finally brine. The organi c phase was the separated and evaporated. The

resi due was taken up in 50 nL DCM and re-evaporated. The residue was again
t aken uwo iarsohffionlof DEMnapldthPlabinmie (815 iﬁ‘@Br nvad) tgtedh C‘bhlle) 805 mili dN N&3HI| ef t

Mater S O S Aot b st Be Pl 20va J0EPatid il atorab necP o T
triggr a&lﬂ@n&! ﬂbo%@eﬂo hﬁﬁ‘cﬂ Qis§c§9éd’i%¢ .. WeNesHs, tf[@?ea@ﬂl&ﬁﬁllﬁﬁfe%és%'ﬁr&ﬁs

extracted with ethér and agqueous 1phase acidified with . The white
preci pi atamem tmperahlemfocrdlh eT:h dinefsplutionwas nxiamedjcmcadvlﬂnetherc(ma mdyemndi ght .

Yields e aq eotls prhgs?e \;[vélst éllc(ledlcf; 1tlI'|1nI(k IfC(I: %IS vggsgexé%ra{:twﬁ lfgvme Wlﬁl/%(? eEtOAc,

and the combined organic phases were washed with 50 mL 1IN HCl. The organic phase was
dried over Na,SOy, filtered and evaporated to an oil, which solidifies to yields 125 mg (38%)

15  of the desired material. This compound was used as such in the next step.

Step B. Preparation of (25,2S5) Phosphoric acid mono-(2-[(4-amino-benzenesulfonyl)-
isobutyl-amino]-6- {2-[(morpholine-4-carbonyl)-amino]-3-naphthalen-1-yl-propionylamino} -
hexyl) ester (PL-498)

20
This compound was made as for the preparation of the product of example 3 (step D) with
100 mg of (25)-2-[(morpholine-4-carbonyl)-amino]-3-naphthalen-1-yl-propionic acid (step A
of this example). The resulting precipitated residue was further purified by reverse phase
preparative HPLC. Yields 41 mg of the final compound.

25
LC-MS: 734.8 (M+H)", 95% pure.

'H NMR (CDsOD): & 0.83-0.98 (m, SH), 1.00-1.25 (m, 4H), 1.45-1.52 (m, 1H), 1.52-1.66
(m, 1H), 1.88-1.99 (m, 1H), 2.77-2.92 (m, 2H), 2.98-3.16 (m, 3H), 3.40-3.49 (m, 1H), 3.50-

30 3.56 (m, 6H), 3.67-3.69 (m, 1H), 3.81-3.89 (m, 1H), 3.99-4.05 (m, 1H), 4.59 (t, J = 6.0, 1H),
6.75 (d, J = 8.0, 2H), 7.30-7.60 (m, 7H), 7.75 (d, J = 8.0, 1H) 7.90 (d, J= 7.8, 1H), 8.23 (d,
J=7.8 2H).

3Ip NMR (CD;OD): & 2.71
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I &
IH), 6.91 (d, J = 8.0, 2H), 7.34 (d, J=8.0, IH), 7.45 (m 2H), 7.58 (d, J
= 8.0, 2H), 7.66 (s, IH, 7.70-7.82 (m 3H). 311P NMR (CD3CD): d
2. 56Exanpl e 4. Preparation of (28,2%) phosphoric acid
nono- ( ZEx4MpRE. NO eAteELO1f (IS)2S)-phosphoric acid mono-{6-(2-acetylamino-3,3-

1H NVR (CD3OD): d 0.89-0.98 (m 8H), 1.15 (m 2H), 1.35 (m IH), 1.45 (m

IH), 1.88 (m IH, 2.84 (m 2H), 2.98 (m IH), 3.01 (m 2H), 3.24 (m I|H),

3.56 (s, wooocass(m IH), 3.81 (m IH, 3.99 (m |H), PeTEA20G4/00]446 6. 8
0

i sobutyl -am no] 6-{2-[ (nor phol i ne- 4-car bonyl )

3- napht hal en- 1 - |dlphewlwrypwﬂ?d?mﬁé~%;ﬂ‘5 a’é‘é‘!‘kpe‘(@ﬂeiﬁﬁbﬂy@r‘é‘ﬂpwl' POy at i on
of (2S) -2- [(nnrp‘;]éygpq,lg_teél}, yI) am no] - 3- napht hal en- -yl propionic
acid To a solution nap yI alanine (215 ng, 1 rrm)l) (Peptech Corp.)

in % nh IN NaOH and 0 S mL saturated Na CO3 (resulting solution at pH 10)
was add r phol j car chl ori ) dissolved in 5
m.. Af tgﬁé’r@ t]I?ﬂé’P?réE{%lf %ﬁ'%%‘?fy&%l & g’t"?‘?’?ﬂﬂ”ﬁ@"@ﬁ@ﬂ enperature for 2

h. The al kal i ne solution was extracted once with ether (10 nL) and the
aqueous phase was acidified with INHCO. This was extracted twice with 20
m. Et OAEQ aasnhltlbhe)f dediphergdalaniga i1 Q) plas. gsnmeDdPoptstiedom.) n SolniNIVe(id .

e o S8 G PRESS bR SiC0, SShhE saHtof bt b A wfieARRESH Shlolie s
COMMPUNEMASAiYSAFEdas SHEN Affer s NGS treRtioR midluePwas shredar ohornPerfas, 25)

Phosphori ¢ acid nono- (2-[ (4-an no- benzenesul f ony I%
i sobut yfor rli. nGhe @Lk{tlzne[ folgian was extracted once with ether (10 mL) and the aqueous phase

?g:_'_ 28 8\5As'fasc .'itfj‘crng1 Py lV\)lth fﬂl @ﬂil. 31‘hr1]§"{2}1§ h)?tlr cPedI tv&Xée Wik ab%WA@%nd tﬂgé&ln})m%at er

organic phases were washed with 50 mL IN HCl. The organic phase was dried over Na;SOa,
filtered and evaporated to an oil, which solidifies to yields 70 mg (60%) of the desired

15  material. This crude intermediate was used as such in the next step.

Step B. Preparation of (25,25)-phosphoric acid mono-{6-(2-acetylamino-3,3-diphenyl-
propionylamino)-2-[(4-amino-benzenesulfonyl)-isobutyl-amino]-hexyl} ester (PL-504)

20  This compound was made as for the preparation of the product of example 3 (step D) with
100 mg of (2S5)-2-acetylamino-3,3-diphenyl-propionic acid (this example step A). The final

product was obtained in 30% yield (30 mg).

LC-MS: 689.3 (M+H)", 95% pure.

25 .
'H NMR (CD;0D): § 0.77-1.04 (m, 9H), 1.10-1.17 (m, 1H), 1.23-1.49 (m, 1H), 1.46-1.57
(m, 1H), 1.78 (s, 3H), 1.88-1.99 (m, 1H), 2.80-2.92 (m, 2H), 2.92-3.08 (m, 2H), 3.63-3.75
(m, 1H), 3.79-3.95 (m, 1H), 4.00 (m, 1H), 4.34 (d, J = 11.3, 1H), 5.19-5.28 (m, 1H), 6.77-
6.85 (m, 2H), 7.10-7.20 (m, 2H), 7.27-7.33 (m, 6H), 7.32-7.41 (m, 2H), 7.49-7.62 (m, 2H).

30

3'p NMR (CDsOD): § 2.70

51



Thi s conmpound was nmade as for the preparation of the product of exanple 3
(step D with 100 ng of

(2"S) - 2- [Worn@nabkizae- 4- car bonyl ) - am no] - 3- napht hal en- | - pCTragpi4emi4zoaci d

(step A of this exanple). The resulting precipitated residue was further

purifi er td R Pk Co Yh ¢ g _final
conpouﬁg?(g%egeﬁ%: ggefo“ 3@(&%%@@%}?‘% gﬁ#gpk‘%ﬁﬁg“?%@éf&e%h&&@@ 0.98 (m
8H), 1.00-1.25 ( nisokdyl-ainidd)-6-phasphionodty-hexlyl&dbimosl}(22-diphenyke@B1)1. 99 (m
IH), 2.77-2.92 (m 3.40-3.49 (m IH), 3.50- 3.56
(m -6H), 3.67-3. 6?“%’?!{“‘?!’4)‘““’3“51‘ %QP};%fﬁ) 3.99-4.05 (m IH), 4.59 (t,
J=6.0, IH5 6.75 (d, J =8.0, 2H5 7.30-7. 60 (m 7H)5 7.75 (d, J 8.0, IH
57.90 (d, J=7.8, IH 5 8.23 (d, J=7.8 2H). 3 1P NWR (CD30D): d

2. 7 1¥x aHipbte niethddtademy: dflicoprepdraii@n of He pHe sptpoined acbesed on scheme 3 of this
nono- {6 (,2 acetyl am no- 3, 3-

di phenyf™ B’ﬁ’i onyl am no) - 2- [ (4- am no- benzenesul f onyl ) -i sobut yl - am no] -
hexyl} ester (PL-504) Step A. Preparation (2S5

-2-acetgl am no- 3, 3-di phenyl -propi onic acid To a sol ution of _

L- di phebigpal.ani nePl(el?@l@tlﬂig 0f08 anigeddlustirbawmepesulionyl¥-igebutyl-amiead9-and

el or | dDEBREN TSR Pt b DR MU G B SRR RIRERTT e v

stitored at roomtenperature for 2 h. The al kallne solution was extracted

h dif |
This wabhefioAg d6eelfivke Tiften PO0 M ol mBRBEE MBRLAT s REMEPNIH R Shases
wer e vvas&@amof 0.350; L nhiohiGh ada'éaﬁirpélgsaﬁéﬁioﬂ maaestfma fof 18d1 QVE lof Ned& (4

added and the solution was injected directly into a preparative reverse-phase HPLC. The

product was collected and lyophilized to give 250 mg (38%) yield of a white solid.
15
LC-MS: 643.3 (M+H)", 99% pure.

'H NMR (MeOD): § 0.71-0.85 (m 2H), 0.88 (d, J = 6.3, 6H), 0.91-0.96 (m, 2H), 1.21-1.29
(m, 1H), 1.41-1.52 (m, 1H) 1.82-1.92 (m, 1H), 2.61-2.68 (m, 1H), 2.81-2.85 (m, 2H), 2.94-

20 3.05 (m, 2H), 3.38-3.40 (t, T = 5, 1H), 3.49-3.52 (m, 5H), 4.28 (d, J = 10, 1H), 4.87 (d, J =
10, 1H) 6.90 (t, T = 8.3, 1H), 7.20 (m, 2H), 7.28 (m, 3H), 7.33 (m, 3H), 7.39 (m, 4H).

Step B. Preparation of (1S,55)-{1-[5-[(4-amino-3-fluoro-benzenesulfonyl)-isobutyl-
amino]-6-(diethoxy-phosphoryloxy)-hexylcarbamoyl]-2,2-diphenyl-ethyl } -carbamic acid

25  methyl ester

The product of step A was phosphorylated with chlorodiethylphosphate following the
procedure described in example 1, step G. Yields 157 mg, 68%.

30 LC-MS: 779.3 (M+H)", 95% pure.
'"H NMR (CD;OD): 6 0.82 (m, 1H), 0.92 (d, ] = 6.2, 8H), 0.96 (m, 3H), 1.36 (d, ] = 3.7,

6H), 1.90 (m, 1H), 2.69 (m, 1H), 2.89 (m, 1H), 2.98 (m, 2H), 3.56 (s, 3H), 3.74 (m, 1H), 3.93
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filtered and evaporated to an oil, which solidifies to yields 70 ng (60%
of the desired material. This crude internedi ate was used as such in the
next stepwOoSv@wiB2sPreparation of (2 S ,2 ) -phosphori ®Ccaiatoo4/001440

nono- { 6- ( 2- acetylanlno 3, 3- dlphenylproplonylanlno -

2-[(4-a ghf i=S ykL ( L hhi s
corrpoung}l’ ﬁa@ggﬂgz ofT%IK%J rgggﬁlggﬁgnﬂ%?ht%g@pgo 3(524[ qo ‘g%@?e ]SI'i’step
D wt hlﬂm@i oty t,off = 8 36 1 H2- mﬁmm A28 ImI3H), hixhinh,-3H)oPB36Ming 4HEI d (thi s
exanple step A). The final product was obtained in 30%yield (30 ng).
LC-Ms: 689.3 (MHH) +, 95% pure. 1H NVR (CD3OD): d 0.77-1.04 (m 9H),
1.10-1.$§Nmn1¢j@() :331%549 (m IH), 1.46-1.57 (m IH, 1.78 (s, 3H3
1.88-1.99 (m .80-2.92 (m 2H), 2.92-3.08 (m 2H), 3.63-3.75 (m IH),
3.7%3.95 (m IFD 4.00 (m IH), 4.34 (d, J =11.3, IH, 5.19-5.28 (m IH,

Shy | 7 38BE-6h (niepfyeon of (R e Aoy S bt aes i EERl of
(| 55) arlmof 8= ﬂbﬁp@ﬁbﬁ@y—ﬁeﬁﬁlé@ﬁ&n@ﬁﬁ@@nﬁﬁﬁéﬁy@@ﬂyl}‘ ~carbamic ac1d methyl ester

i sobutyl anmo] phosphonooxy- hexyl car banoyl} di phenyl -et hyl Y- carbam c
aci d met¥)(Pledi@r (PL-515) First nethodol ogy: The preparation of the title
conpound is based on schene 3 of this invention. Step A Preparation of
(1-{5-[(4-am no- 3-fl uoro-benzenesul fonyl)-isobutyl -am no]-6-

hy droxybbsusdctied harnfictted, i (b qjﬂydedmtemesanuearlhmmpa@n dstephwicRstion (X)
(PL 337) The product of exanple 1, step F (0.624 g, 1 mml) is dissolved in
mL. MeB& at 24 OC.

LC-MS: 723.2 (M+H)", 95% pure.

15 'H NMR (CD;0OD): & 0.65-0.77 (m, 1H), 0.77-0.85 (m, 1H), 0.85-1.05 (m, 9H), 1.25-1.39
(m, 1H), 1.40-1.52 (m, 1H), 1.82-1.98 (m, 1H), 2.58-2.72 (m, 1H), 2.82-2.92 (m, 1H), 2.92-
3.05 (m, 2H), 3.54 (s, 3H), 3.64-3.75 (m, 1H), 3.80-3.92 (m, 1H), 3.91-4.04 (m, 1H), 4.29 (d,
J=11.4, 1H), 7.19 (t, ] = 6.6, 1H), 7.13-7.21 (m, 2H), 7.22-7.33 (m, 6H), 7.34-7.38 (m, 2H),
7.39-7.48 (m, 2H).

20
3'p NMR (CD;OD): 6 2.74
Second methodology: The preparation of the title compound is based on scheme 4 of this
invention.
25
Step A. Preparation (15,58)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-

phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester (PL-461)

(25)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid ((example 1, step E) 09 g, 3
30  mmol) was activated in DMF (5 mL) with EDAC (1.7 g, 9 mmol) and HOBt (1.2 g, 9 mmol).
To the solution was added 1.17 g of (2S)-phosphoric acid 6-amino-2-[(4-amino-
benzenesulfonyl)-isobutyl-amino]-hexyl ester diethyl ester (IX) (example 3, step B) and the
mixture stirred for 3 h. 20 g of Amberlite XAD-2 resin was then added and the beads were

left to soak for 10 min. The resin was transferred into a glass filter and washed thoroughly
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Sel ectFluor 0.35 g ( 1 mmol) is added in one portion and stirred for Ih. 1
m. of water is added and the solution was injected directly into a
pr epar at iwe 2o@vwaere- phase HPLC. The product was col | ect edTamdodsyopdan! i zed
to give 250 ng (38% yield of a white solid. LG M 643.3 (MtH) +, 99% pure.
%:::) NN? (Zvi&'fﬁ?%tlglleq v@at(%ig;‘r@) l(aﬁl‘i 1)) ntlpoﬁﬁ\d(l‘@laHﬁéOf f@e%ea@'&zere%e?ﬁv&h@@wﬁﬂm (m

) m )
| H), 2.8X 3088l garfiomH-)f MeOBltheg EDGA(crﬁOOZHIL The 3&2131041113662 was] evapPrateédd)The

53 ﬂf@zﬂ %SF?%OT% °nf§d85§%(a§+ %%yasggff %?“@ﬁ] (S%%t Silfpa gl e%ﬁn&fﬁg@&é@ B

Pr epar alieRim Al (85%) of white solid after evaporation,
, 55) - {Il - [ 5- [(A% am no- 3-i |l uor o- benzenesul f onyl ) -i sobut yl am no] -

6 (di et hoxy- phosphoryl oxy) - hexyl car banoyl] -2, 2-di phenyl -ethyl} -carbamc

acid me The t step A was phosphoryl ated with
chl orodﬁ%f]‘?ﬁﬁgasl a & ch?? trPgHt he procedure described in exanple 1, step

G Yields 157 ny, 68% LC—I\/B 779 3 (M+H)+ 95% pure. 1H NMVR (CD3CD): d
0.82 0.92 (d, .J = (d, J = 3. H ,
1.90 (%tepg élbfelewlcm 2(18995%)nﬂl [|5Hi14 alznrwH«lprozbgnze@essﬁow)-lsgbytyl-3 74

(0 3 L i%(@}%tﬂﬂbrp&% ey oo ey s Ay ehn?™ £ o85°C

2H)107 R8thytrest&tXI1r)7. 33 (m 3H), 7.39 (m 4H). 3 1P NWR (CDBOD) "d 1.65
Step C. Preparation of (I
S, 55)-(lI-{5-[(4-am no- 3-fl uoro-benzenesul fonyl)-i sobutyl am no] -

8- Phos pRRNBRI! G Mk A BBSRY|(Es, 352019{ 8t inSbBYcheAORAViob T drrlith Y

phosphonooxy hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester (0.555 g,

0.73 mmol) was dissolved in 5 mL MeCN. Selectfluor (0.26 g, 0.7 mmol) was added and the

15  mixture stirred for 304 min. The mixture was purified by reverse phase preparative HPLC and
lyophilized to yield 278 mg (48% yield) white solid.

"H NMR identical as previous entry, see first methodology above.
20  Step C. Preparation (1S,58)-(1-{5-[(4-amino-3-fluoro-benzenesulfonyl)-isobutyl-
amino]-6-phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester

(XII, in this specific case is compound X7) (PL-515)

The procedure make this derivative was as described in the deprotection step for the

25 methodology above. Yields 139 mg 70% after reverse phase HPLC.

"H NMR identical as previous entry, see first methodology above.

Example 7. Preparation of (25,25)-acetic acid 2-[(4-amino-benzenesulfonyl)-isobutyl-
30 amino]-6-(2-methoxycarbonylamino-3,3-diphenyl-propionylamino)-hexyl

ester (PL-521)

The preparation of the title derivative is based on scheme 5 of this invention.
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(XI') (PL-515) Deprotection was effected using the procedure described in
exanple 1,. step G Yields 101 ng. LG M 723.2 (MtH) +, 95% pure. 1H NMR
(CD3OD) : woo@m107237 (m IH, 0.77-0.85 (m IH, 0.85- 1PG$/C(A11)04916|)440
1.25-1.39 (m IH, 1.40-1.52 (m IH, 1.82-1.98 (m IH), 2.58-2.72 (m |H),

2.82-2. | 3. , 4 £

3. 80- 3. %‘%PE"‘% # Pr%’a%%% 0%5( @‘a%% 258 & ( %erﬁﬁm’ﬂéﬁ%%’?fﬁﬂhﬁ‘%@%ﬂ

6.6, | Binifodb TfoBZD)-1sobd hexyl ébter (XBR, e

7. 39- 7%%0)(2%1&%203)31 éﬁlPe%IsgeS(uCBB@)S dtygm%liﬁgl)e:é(Zd matZ hodollglgy %ml'he
preparation of the t|tIe conpound i s based on schene 4 of this invention.
St A P t

S 59 - (PO &V e Oan O%eﬁfzéh@s{ﬁ (G asmbusogas%aamlam&rmedroxymethyl-pemyln

h hop ster
(pPESdZM) (2%) 2- o@yca %Pﬁmddr??gé}%bu %%ﬂ% ﬁlgér%%?}c?ﬁ? a@?gﬁ( xf?rpl e
1, steped@mile d, g;)tepBD?nﬁﬂ )ngnﬁ)sl&ammwlatmdalﬂmdm CH, Gl )(3whlh vERAGIded INN-g, 9

(29) pribcistoniranagyatie 472 R SL18 Pl b eredtrsbuas i) (4 L, 01 oD

i sobut yrhaminele xb@@‘ ytkrr&‘p‘ét%oﬁl t@ﬁlﬁéﬁ.‘&lﬁﬁ@ tf@m tbet) ThexsRBhEwas ev'f:ahgpate?j the

m xture stirred f 0 g of Anberlite XAD-2 resin was and
the beaabstaie(5d mb) Was @d@deﬂndftbﬁf OIgammlnyerWa@ Waahed]wwthswttere(aﬁmdn)t; &ntnldmted a

w1th ethyl acetate. The yield obtamed was quantltatlve (100 mg).

LC-MS: 586.2 (M+H)", 95% pure

15 Step B. Preparation of (25)-acetic acid 6-amino-2-[(4-amino-benzenesulfonyl)-

isobutyl-amino]-hexyl ester (X¥, R;ja = CH3)

This- derivative was prepared from (25)-acetic acid 6-tert-butoxycarbonylamino-2-[(4-tert- |
butoxycarbonylamino-benzenesulfonyl)-isobutyl-amino]-hexyl ester as described in example

20 15, step B. The yellow solid (66 mg) was used for the next reaction without puriﬂcatidn.
LC-MS: 386.2 (M+H)", 95% pure
Step C. Preparation of (2S,2S)-acetic acid 2-[(4-amino-benzenesulfonyl-)isobutyl-

25 amino]-6-(2-methoxycarbonylamino-3,3-diphenyl-propionylamino)-hexyl ester (XVI, Rz =
CH3) (PL-521)

This d erivative w as prepared from (2S)-acetic acid 6 -amino-2-[(4-amino-benzenesulfonyl)-
isobutyl-amino]-hexyl ester (product of step B) as described in example 15, step B. The final

30  product was purified by flash chromatography with a mixture of eluents hexane/ethyl acetate
(2/8). A yellow solid was obtained in 70% yield (70 mg).

LC-MS: 667.3 (M+H)", 95% pure
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4 X 50 m portions of MeOH then Et OAc 200 nlL. The organi c phase was
evaporated. The residue was adsorbed onto silica gel and passed through a
short silwoaogaliz2el um (EtOAc) to yield 2.4 g (83% of pamidaosioidoaft er
evaporation. NVR identical as in exanple 1, step H Step B. Preparation
(1'S,5S)- {1-[5-[(4-am no-3-fl uoro-benzenesul fonyl)-isobutyl am no] -

6- (di et hoxy- phosphor yl oxy) - hexyl car banoyl | - 2, 2- di phenyl - et hyl } - car bam ¢
acid me Wl\/[Rs(raeeto(lé(tl&)) Jhe 8 Hosdut, mﬂ)smp LMH(myEH), 1.88-2.00 (s 3H), 2.59-

(1S, 5S)- 0- benzenesul f on -i sobut yl - am O{H honooxy
Loy e A0 BT @i e R0 Th it o et 40 (Bt )3 4o B (hegE g

0. 73 | . |

added m;?(?béﬁ‘?%g BRp 324 00 b, T Ve R HED; H3E4 45 (1% 1 Po 1oL do. WS
rever sed. paqser -l @At H),iSv4S- msscaade)ysgma %@t o8| ey RTBGISY ((AB%0,el d)
wnite Se w %556 gpNz’grasr, qBBLs G8 Bo YL B S Y 31388 L 6 e Es 5P9%s

above.

(I'S, 59) 51y} Adw-1.64(@Mn90321ff} uor o- benzenesul fonyl ) -i sobut yl am no] - '
6- phosphonooxy hexyl car banoyl } - 2, 2- di phenyl - et hyl ) - car bami ¢ aci d net hyl

ester (XIII, in this speC|f|c case i s conpound XI) (PL-515) The procedure
makethsde at Ihedpro ctioon step for

met hodo &ﬂ}p&o%veheﬂaé g Z:gj{‘;‘g)%"ﬁf’ BIC 26)%r ‘ﬁ‘&%‘goﬂlﬁu‘} nei‘H‘NWE?

i depgical as pr eVissw?pahﬁﬂo] @?zanfemosztycm;ommhﬁase fbfptenyxanpl e 7.

Preparation of (2 acetic acid

2- [ (4- ami no- benz epropivifydampino)hexpaster {RLRZ0)

Step A. Preparation of (25)-nicotinic acid 6-tert-butoxycarbonylamino-2-[(4-tert-
butoxycarbonylamino-benzenesulfonyl)-isobutyl-amino]-hexyl ester (XIV, R4 = 3-pyridyl)

s | .
(1S)-{4-[(5-tert-butoxycarbonylamino-1-hydroxymethyl-pentyl)-isobutyl-sulfamoyl]-
phenyl}-carbamic acid tert-butyl ester (intermediate product (VII) of example 1, 'step D, 130
mg, 0.24 mmol) was dissolved in anhydrous DMF (1 mL) and treated with 0.066 mL (0.48
mmol) of triethylamine followed by EDC (120 mg, 0.65 mmol), HOBt (88 mg, 0.65 mmol)

20  and nicotinic acid (27 mg, 0.22 mmol). The mixture was stirred overnight at room
temperature. The product was extracted with ethyl acetate (40 mL) and water (40 mL). The
organic phase was separated and dried with Na,SOy, then evaporated to give 200 mg of crude
product. This compound was purified by flash chromatography with ethyl acetate as the
eluent. A clear oil was (;btained in 100% yield (150 mg).

25
LC-MS: 649.3 (M+H)", 95% pure

'"H NMR (acetone-dg): 6 0.90-1.14 (d, T = 5.9, 6H), 1.31-1.42 (m, 2H), 1.48 (s, 9H), 1.51-
1.55 (m, 2H), 1.59 (s, 9H), 1.62-1.69 (m, 1H), 1.72-1.83 (m, 1H), 3.00-3.11 (m, 2H), 3.11-

30 3.17 (m, 1H), 3.19-3.27 (m, 1H), 4.15-4.24 (m, 1H), 4.35-4.44 (t, T = 9.1, 1H), 4.50-4.58 (dd,
J = 4.4 and 11.5, 1H), 5.89-5.99 (br s, 1H), 7.53-7.60 (m, 1H), 7.70-7.77 (d, J = 8.2, 2H),
7.80-7.87 (d, J = 8.2, 2H), 8.24-8.31 (d, J = 7.3, 1H), 8.75-8.82 (m, 1H), 8.82-8.88 (m, 1H),
9.12-9.18 (br s, 1H).
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6- ( 2- met hoxycar bonyl am no- 3, 3-di phenyl - pr opi onyl ai ni no) - hexyl ester
(PL-521) The preparation of the title derivative is based on schene 5 of
thi s i nvewDi2e0w/@22p A. Preparation of (2,S)-acetic aci dPCT/CA2004/001440
6-tert-but oxycarbonyl am no-2-[ (4-tertbutoxycarbonyl am no-

benzenesul fonyl ) -i sobutyl -am no] - hexyl ester (XIV, RIA = CH3) To a stirred
solution of (1<S)-{4-[(5-tert-butoxycarbonylam no-I-hydroxynetliyl-pentyl)-
i sobut ghesl f amoyphdpapdticanyt } (28y-hiantindc acid ﬁeanmo%[(9+mms@@cnz(enw¥fp i ate
pr oduct (P\S/IIBII) of exanple 1, step D, 97 ny, 0.18 nmol) in anhydrous CH2C 2
(3 ni L)isobatyl-aohies-Hexpshart(XY) Bra Adppidibne (22 ny, 0.18 mml) and acetic
anhydride (0.014 nL, 0.18 mol ). The m xture was stirred at room
tenperature for 1 hour. The sol vent was evaporated. Ethyl acetate (50 ni)

V\@S%ad % O?}Qd& € oer g@e?i cal a{@)r-rﬁmini@_aszhﬁ@l \6kibh-bedxgtarb3hylamjno-2-f(értedr i ed

w th Na and concentrated. The residue was purified by flash

chro {m;mtgixgpmilggmimgoeiwéeﬂesdfdggdé)-zgcmwﬁhaemnrrhbejgml esster d{bﬁ it -4 gninol), f
uantitatiyve . - VR . +, . 95% pur e - on o
((12?) - aowsi dssabied i k - mﬂ’{?&ﬁ%@é‘ﬁ ‘85@‘33? gﬁgﬁgﬁg{f%%@%é hexy!
ester - = glﬁ%}] | edte t e was
6-tertg§§F%%$ onyfsaér}irﬁggg?ﬂfl?%{agﬁ%?g%ggﬁggnyngm' no- ,l )

b enzen %s(%étem yv:itlh-eitls;d m:amte,(gmm )] artdeXaDH d 3 &40 m;; dedct 1 Dedhe Aresrigmoreon 5,

step B. e yel l ow. soli. was us I n t
urib  cuse ateise. s 366 Behryed Sanbi3iRe 18P ah e (D P F, Mgt U

(2S, 29);athiforAGitthid fhiifer piineaRANTRNFsM aydanjifasiokut yI ami no] -

LC-MS: 449.2 (M+H)", 95% pure

.15 Step C. | Preparation of (25,2S5)-nicotinic acid 2-[(4-amino-benzenesulfonyl)-isobutyl-
amino] -6-(2-methoxycarbonylamino-3,3—diphenyl—propionylamino)-hexyl ester (PL-520)

The product of step B, (28)-nicotinic acid 6-amino-2-[(4-amino-benzenesulfonyl)-isobutyl-
amino]-hexyl ester (100 mg, 0.22 mmol) was dissolved in anhydrous DMF (2 mL) and
20  treated with 0.062 mL (0.45 mmol) of triethylamine followed by EDC (100 mg, 0.56 mmol),
HOBt (75 mg, 0.56 mmol) and (28)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid
(56 mg, 0.19 mmol). The mixture was stirred overnight at room temperature. The product
was extracted with ethyl acetate (40 mL) and water (40 mL). The organic layer was separated
and dried with Na,SOs, then evaporated to give 160 mg of crude oil. The residue was purified
25 by flash chromatography with a mixture of eluents hexane/ethyl acetate (2/8). The title

compound was obtained as a clear oil in 20% yield (25 mg).
LC-MS: 730.2 (M+H)", 95% pure

30 “HNMR (acetone-dg): 6 0.80-0.97 (m, 9H), 0.97-1.13 (m, 2H), 1.26-1.40 (m, 1H), 1.40-1.57
(m, 1H), 2.61-2.73 (m, 1H), 2.86-2.98 (m, 2H), 3.00-3.17 (m, 2H), 3.45-3.59 (s, 3H), 3.91-

4.00 (m, 1H), 4.24-4.34 (m, 1H), 4.34-4.47 (m, 2H), 4.90-4.99 (t, T = 9.7, 1H), 6.35-6.44 (m,
1H), 6.68-6.79 (d, T = 7.9, 1H), 6.91-7.00 (br s, 1H), 7.13-7.22 (m, 2H), 7.227.31 (m, 3H),
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6- ( 2- met hoxycar bonyl am n g- 3, 3- di phenyl - propi onyl am no) - hexyl ester (XVI,
R1A = CH3) (PL-521) This d erivative was p repared from( 2S)-a.cec acid 6
- am no- 2-W04e@miensbenzenesul f onyl ) - i sobutyl - am no] - hepgir/cagb@voo(4ao oduct

of step B) as descri bed in exanple 15, step B. The final product was

oet at o’ 031 s)® &R a7 LEPRAP, o O 10 BuA-$ PRI Lo ST S BE bRk
667. 3 ( Ma)oti2- Qi%(weﬁb-l NIVR (acetone-d 6) : d 0.85-0.97 (m 12H),

1.21141(m 2H), 1.88-2.00 (s, 3H), 2.59- 2.69 (m IH), 2.83-2.90 (m
IH), 2.90-3.01 (m IH), 3.01-3.10 (br s, IH) 345360 s, 3H) 3. 70- 3. 80

Stmsgl ¥ E§§m?’ﬁ’ él J Ogréﬁrﬁﬁw H) o 005@ %65%@ m"fl‘h%&u 48 ([54 %“Qo ! H)

IH),56.72-6.83 (dben]zeﬂesﬂllfbnyghbqblﬂylgﬁnm% (theﬂl,oxymboiylhﬁnﬂo-az (t, J =
7.4, IH, 7.21-7.31 (d,. J = 7.31-7.4 7.48-7.57 (d, J =
8.0, 2H). Exanpl eg'é’. %wlewéﬁqygﬁ%%@z ?Sﬁerﬁpgtéqn}n ¢ acid

2-[ (4- am no- benzenesul f nyl) -
i sobut yl - am no] - 6- (2- met hoxycar bonyl am no- 3, 3- di phenyl pr opi onyl am no) -
hexyl eSteprA.( PL- Sbepaﬁtiep oA (ZSFcﬁmatm&aMnoabet(czﬂcﬁ;j 6teit-dutaxiycarheiydamino-2-

6-tert t ox arbon rtb to rbon o-
benzeneﬁgT b1 WY?ag aymmaﬁa h%ﬁ]ﬂew %jﬁwi estey. (K afy =

(15? {4 (%}(Ia g but oxycar bonyl am no- I - hydr oxyrret hyl - pentyl )-isobutyl -sul fa
% ?H-gar bam c acid tert-butyl ester (internediate product (VII)
of exarrpl e 1 step D, 130 ng, 0.24 mmol) was dissolved in anhydrous DVF ( 1
m.) and_treated with 0.066 nilL
) This '[tlt e compound was b(talrle(i3 from (15)-{4-[(5-tert-butoxycarbonylamino-1-
hydroxymethyl-pentyl)-isobutyl-sulfamoyl]-phenyl}-carbamic ~ acid  tert-butyl  ester
(intermediate product (VII) of example 1, step D) as described example 15, step A using N, N-

15  dimethylglycine. The clear oil ' was obtained in 100% yield (150 mg).
LC-MS: 629.3 (M+H)", 95% pure

'H NMR (acetone-dg): ¢ 0.81-0.95 (d, J = 6.1, 6H), 1.18-1.30 (m, 2H), 1.32-1.43 (s, 9H),

20 1.43-1.52 (s, 8H), 1.52-1.62 (m, 1 H), 1.93-2.00 (m, 1H), 2.19-2.29 (s, 4H), 2.69-2.80 (m;
4H), 2.90-3.05 (m, 6H), 3.60-3.65 (m, 1H), 3.85-3.97 (m, 1H), 3.98-4.08 (m, 1H), 4.08-4.14
(m, 1H), 5.78-5.88 (m, 1H), 7.68-7.80 (m, 3H), 8.80-8.88 (brs, 1H).

Step B. Preparation of (2S)-dimethylamino-acetic acid 6-amino-2-[(4-amino-

25  benzenesulfonyl)-isobutyl-amino]-hexyl ester (XV, R = (CH3).NCH;-)

The title derivative was prepared from (25)-dimethylamino-acetic acid 6-tert-
butoxycarbonylamino-2-[(4-tert-butoxycarbonylamino-benzenesulfonyl)-isobutyl-amino]-
hexyl ester as described in example 15, step B. The final product (100 mg) was used as such

30  in the next step.

LC-MS: 429.3 (M+H)", 90% pure
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mmol ) of triethylamne followed by EDC (120 ng, 0.65 mol), HOBt (88 ng,
0.65 mmol ) and nicotinic acid (27 ng, 0.22 mol). The m xture was stirred
over ni ghtwetzoscmersenper ature. The product was extract ed¢ChicA0@tdyd40acet at e
(40 nmL.) and water (40 nL). The organi c phase was separated and dried vvlth

e SO Spen, evappiahafiono dire R0 MRRleuRiiReREARICt acll S 290mARg Vs

purlfled flash romat ogr aphy “wi acetate as the el

oi | vvasb@ﬁéﬁdsﬁﬂ‘dnl ish s{mﬁi 6((250ethEy catHan ifgk9,33dipMinyfl-+, 95% pure 1H
NMR (acet one-d G)y)Q Bﬁ)l%QO 10%4 %d, J y .9, &%Ir—nl) 1. 31f) 1.42 (m 2H), 1.48
(s, 9H)Promlcmlanmn®5he(xaiesz¢q)(PL§359 (s, 9H) 1.62-1.69 (m IH), 1.72-1.83 (m
IH), 3.00-3.11 (m 2H), 3.11- 3.17 (m IH, 3.19-3.27 (m |H), 4.15-4.24

(m IH), 4.35-4.44 (t, J =9.1, IH), 4.50-4.58 (dd, J = 4.4 and 11.5, | H),

5. 8% 5. B8is (fifle Sc,onipUimd 7wa§s3 Fe@@&d( ffoml KDS)- d'fmzﬂhyMﬁo—@é’atch acid 86-amimdR-[(4-
7.80-7.87 (d, J = 8.2 24-8.31 (d, J =7.3, IH, 8.75-8.82 (m IH),
8. 82-8. &lnprhenzmsulﬁmm} lsousﬁylfa@mng]-m eftgs CBscrﬂJedpareaamp}e 16% step C. The

)-nicotinic ac (4-am no- ben

i sobut yf™ g?npmﬂuchgﬁlpuggfé (5 Preppsatye éﬁ? gfﬂa; ‘ﬁ‘?é %H?doﬁ’l?rétc’bﬁ‘ﬁneéit Bplke (2
S) - ni c@AkIdi10 ng®i d _ _

6-tert-but oxycarbonyl am no-2-[(4-tertbutoxycarbonyl am no-

benzenesul fonyl ) -i sobut yl - am no] - hexyl ester (150 ng, 0.23 nrnol), was

dis Iv]gé_Mg ﬁ%bgg " J,and trifluoroacetic acid ( 1 niL) was added. The
1 ure Was stiry i 6@“‘%0urs at roomtenperature. The sol vent was

evaporat ed and the residue was extracted with ethyl acetate (40 nL) and
NaCOH II\{I&E’4O m.) (pH = 10). The organic portion was separated, dried with
Na2SO anbN&R (setonedls): THE.Hle@ P8 (u, (200 1 g1 3@ 638N 15drL.4h6n, 1H), 2.58-

©2.77 (m, 2H), 2.79-2.90 (m, 2H), 3.42-3.56 (s, 3H), 3.75-3.85 (m, 1H), 3.99-4.17 (m, 3H),
4.23-4.35 (m, 1H), 4.36-4.45 (m, 1H), 4.86-4.96 (m, 1H), 6.33-6.42 (m, 1H), 6.74-6.83 (m,
15 1H), 6.85-6.90 (m, 1H), 7.12-7.22 (m, 3H), 7.23-7.31 (m, 4H), 7.31-7.44 (m, 5H), 7.47-7.55
(m, 1H), 7.73-7.80 (m, 1H).

Example 10. Preparation of (25,25)-2-amino-3-methyl-butyric acid 2-[(4-amino-
benzenesulfonyl)-isobutyl-amino]-6-(2-methoxycarbonylamino-3,3-

20 diphenyl-propionylamino)-hexyl ester (PL-530)

Step A. Preparation of (2S)-2fbenzyloxycarbonylamino-S-methyl-butyric acid 6-tert-
butoxycarbonylamino-2-[(4-tert-butoxycarbonylamino-benzenesulfonyl)-isobutyl-amino]-
hexyl ester (XIV, R = (CH3),CHCH(NH,)-) |
25
This title compound was obtained from (1.S)-{4-[(5-tert-butoxycarbonylamino-1-
hydroxymethyl-pentyI)-isobutyl—sulfamoyl]-phenyl}-carbamic. acid  tert-butyl  ester
(intermediate product (VII) of example 1, step D) as described in example 15, step A using
(25)-2-benzyloxycarbonylamino-3-methyl-butyric acid. The crude product was purified by
30  flash chromatography eluting with a mixture of hexane/ethyl acetate (1/1). The yield obtained
was 100% (150 mg). ‘ |

LC-MS: 777.3 (M+H)", 95% pure
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next reaction wi thout further purification. The yield was quantitative.
LC-Ms: 449.2 (MtH) +, 95% pure Step C. Preparation of (2 S ,2 S) -nicotinic
acid 2-[ (Wwoamam2t2enzenesul f onyl ) -i sobut yl am no] - PCT/CA2004/001440

6- ( 2- met hoxycar bonyl am no- 3, 3-di phenyl - propi onyl am no) - hexyl ester (PL-520)
The product of step B, (25)-nicotinic acid

6- ammo- 2- [ ( 4- ammo- benzenesulfonyl)-l sobut yl am no] - hexyl ester (100 ny,

0. 22 mmi NMRY acttasoadyed DROaln(D(ydnou@ DMFI(% qmﬂgndsa-t eav(@dm)tmsn%z m.

0. 45 hyl follo 75
g, 0. 56 HRb 1SSk () 10 A7 ok e A A6 @) 310 AR 12 BRoBi s o

The B?aé%ﬁ%“@'&???&f [t .78 e 150 Sy S22 TR S TR IR T
or gaini c713dye41 @@,SZE)@@@S&@(@W)%W@(B 86 (h, 1. SO4, then evaporated to give

160 ng of crude oil. The residue was purified by flash chromat ography wth
a mxture of eluents hexane/ethyl acetate (2/8). The title conpound was

obt ai ne§t fB.2 cl ePfe)pralt18h rbfgg% ye&&%ﬁ@é%f@l ﬁgal\ﬁig&gﬁu E)'\At'sizi) 6*%1%?% pure

1H NWVR etone-d 6 0.97 97-1

(1 H 2-[ghind ol Bolatyutol ey Eer (BR2 -SEHOBCHIINE)0-3. 17
(m2H) 3.45-3.59 (s, 3H), 3.91- 400(m||—|) 4.24-4.34 (m | H
4.34-4.47 (m 2H), 4.90-4.99 (t, J = 9 6.35-6.44 (m |H), 668679

(d,
313 o i S el o ek By T,
| H) 8. 7tert8 ik y(chibohflatiifio-3-[ 4-tet-uit &6 chibonglamind-berizeadspl fenyd)-isBheprr at i on of
(2S, 2S) - di net hyl am no-acetic acid 2-[(4-anm nobenzenesul fonyl) -
amino]-hexyl ester (product of step A) as described in example 15, step B. The final
compound was obtained in quantitative yield (110 mg) and used for the next step without
purification.

15
LC-MS: 577.3 (M+H)", 90% pure

Step C. Preparation of (28,25)-2-benzyloxycarbonylamino-3-methyl-butyric acid 2-
[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-(2-methoxycarbonylamino-3,3-diphenyl-

20  propionylamino)-hexyl ester

The title compound was obtained from (2S)-benzyloxycarbonylamino-3-methyl-butyric acid
6-amino-2-[(4-amino-benzenesulfonyl)-isobutyl-amino]-hexyl ester (product of step B) as
described in example 15, step C. The clear oil was obtained in 86% yield (120 mg).

25 '
LC-MS: 858.3 (M+H)", 95% pure

Step D. Preparation of (25,25)-2-amino-3-methyl-butyric acid 2-[(4-amino-
benzenesulfonyl)-isobutyl-amino]-6-(2-methoxycarbonylamino-3,3-diphenyl-

30  propionylamino)-hexyl ester (PL-530)

To a stirred solution of (2S5,2S5)-2-benzyloxycarbonylamino-3-methyl-butyric acid 2-[(4-

amino-benZenesulfonyl)-isobutyl-amino]-6-(2-methoxycarbonylamino-3,3-diphenyl—

60



i sobutyl -am no] - 6- ( 2- met hoxycar bonyl am no- 3, 3-

di phenyl - pr opi onyl am no) - hexyl ester (PL-534) Step A Preparation of

(25) - di mrewbyb@miansaceti ¢ acid 6-tert-but oxycarbonyl am ROTZ:A2004/001440

[ (4-tert-butoxycarbonyl am no- benzenesul fonyl ) -i sobutyl - am no] - hexyl ester
(X1V, - )24\ - i i 0 j r

(15) " (aPF P g bl el Btk & e DA olAR b e P BT, wnder

pent yl| ) nitgentapnesphiefeamas dddsdepatlafiivoan bitrive. aciadtivaed -dathoyl (166tag). The
(internedi ate product .(VI of, exanple I 5 step. as descri bed exanpl e 15,
step A JE{WEF Iﬁ%f%?ﬂy@eéé}yﬂﬁqge?%s@hﬁre d?"leﬁ'b\gqgis 3 O EARRERIY 50 oA el d
(150 noyolutibn Mais BieRed ahMiih ball@E%nP : : .95
(d, J = %Tll, 6H)S, 1. ?L8-a1. 30 r%]. 2H) 5&%%313206%% %’g%gﬁbwghgr%(igé%)?gm%l—b 5
1 . 52- 1s@yeqtiryasieva)Bated 2@ the. rogidyed 11D nif)Seas pleified b9 flash cliddmabizragh-wRing0 (m

9572, 9005 ke ek 3o RGPk Tyt B S T, S840

8.80-8.88 (br s, IH. Step B. Preparation of (2S)-dinethylam no-acetic acid
6- am no- 2-[ (4- am nobenzenesul fonyl ) - isobutyl-am no]-hexyl ester (XV, RLA =
( CHB) 2NEfMS: THe4 (MR .$8% pei ve was prepared from - :
(25) - di net hyl am no-acetic acid 6-tertbutoxycarbonyl am no-

2-[(4-tert-but oxycarbonyl am no- benzenesul fonyl ) -i sobutyl -am no] - hexyl

est e aS (MBI (ab&ond-d) ©XRI840.95 (nfs 1eH),B.9Th@sf (AP 99UC3 (AOSHITY) 49008
used as such in the next st elg. )
1.62 (m, 4H), 1.80-1.93 (m, 1H), 1.94-2.00 (m, 1H), 2.36-2.46 (m, 1H), 2.58-2.74 (m, 2H),
2.86-2.96 (m, 3H), 2.99-3.10 (m, 2H), 3.46-3.52 (s, 3H), 3.52-3.60 (m, 2H), 3.75-3.87 (m,
2H), 3.95-4.04 (m, 1H), 4.10-4.18 (m, 1H), 4.37-4.44 (m, 1H), 4.89-4.97 (m, 1H), 5.40-5.48
(m, 1H), 6.30-6.40 (m, 1H), 6.76-6.83 (d, J = 8.2, 1H), 6.87-7.03 (m, 2H), 7.14-7.22 (m, 1H),

15 7.23-7.34 (m, 3H), 7.35-7.45 (m, 4H), 7.50-7.56 (m, 1H), 7.57-7.65 (m, 1H).

Bioavailability of the compounds

To assess the extent of in vivo cleavage of the phosphate group from the putative compounds,

PL-100, PL-462 (based on PL-100), PL-337 and PL-515 (based on PL-337) compounds were
20  administered po (50 mg/kg) to male Sprague-Dawley rats and their plasma concentration

measured at different time intervals post-administration.

PL100 is an active ingredient (protease inhibitor) of the following formula;

IO

HaOH Q T 0
N

o\ /o

/@/S\N/\/\/\ﬁ V\O/‘
Y OC
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LC-Ms: 429.3 (MtH) + 590% pureStep C. Preparation of acid

2-[ (4- am nobenzenesul f onyl ) -

i sobut yl -woi2n@j018726 2- met hoxycar bonyl am no- 3, 3- di phenyl pPopiaatyd4a001430) -
hexyl ester (PL-534) This title conmpound was prepared from

éﬁz ngl be%?éke%??%ﬁg?térg% ng ‘?ea%gln%gﬁ - ﬁ%é(f;‘/t efOI OWIH%fonalglsaCrl bed in exanpl e

15, step C. The crude praguct was purdi fi e by hC—prepar ative. The final
conpound was obt 8\09@? i 1 10% y| eld (10 rrg 710.3 (MrH) +, 92% pure

NMVR (acefqne-o 6) . 12H) O (m 2H), 1.31-1.45 (m
IH), 2.58- : 279290*(m 356(3, 3H), 3.75-3.85
(m IH, 7( 4.23-4 4.36-4.45 (m |H), 4.86-4.96
m | H) N6 42 (m 6.7 6.85-6.90 (m IH), 7.12-7.22
m 3H), 723731 (m 73 7.47-7.55 (m IH, 7.73-7.80

I H). Exanple 10. Prepar ation m no- 3- et hyl -butyric acid
-[ (4- am nobenzenesul fonyl)- i sobut yl - am no] - 6-( 2- net hoxycar bonyl am no- 3, 3-
phenyl propi onyl am no) - hexyl ester (PL-530) Step A Preparation of

tSer t bif %é&f ggﬁ%%‘gﬁﬁgﬂmés%ﬁ@hm Qé’éﬂ' laféﬁlygtéalﬂ’stﬁﬁ'}ﬁV 1 aspartyl protease (US

- [ (4- teatént l:mut 6692, atﬁomyé active-ihgedients sisofppeseh) pitaahutiviral aotivio} whéretegled est er
I

X'V, R1IA = (CH3) 2CHCH( NH 2
on non—gnutatc)ad HIV- 1( viral s)tram (NL4.3 as the wild type virus) as well as several mutant

L3

strains.

All test articles (PL-IOO, PL-462, PL-337 and PL-515) were prepared in different vehicle at
10  the final concentration of 25 mg/mL. The vehicle composition is as follows: (1) 20% ethanol;

50% propylene glycol; 0.05% w/v Tween 20 and water (Mix); (2) PBS buffer (PBJS);

Test articles were administered to male Sprague-Dawley rats-at a single oral dose of 50
mg/kg. Each article was tested in three rats. Blood samples (0.2-0.3 mL) were collected at the
15 post-dose time of 10, 20, 40, 60,120, 180 and 360 minutes. The harvested blood was

centrifuged to isolate plasma. The resulting plasma was separated and stored at -70°C.
Plasma samples together with standards and quaiity control samples were treated to

precipitate proteins, then analyzed by HPLC-MS, for the presence of PL-462, PL-100, PL-
20 515 and PL-337.
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This title conpound was obtained from
(15)-{4-[(5-tert-butoxycarbonyl am no-I| hydr oxynet hyl -
pentyl) - iwolwaeydi2eal f anoyl | - phenyl } - carbam ¢ aci d tert - parydA2esio1440
(internmedi ate product (VII) of exanple 1,

step D) as described in exanple

15, step A using (25)-2-benzyloxycarbonyl am no-3-nethyl -butyric acid. The
crude product was purified by flash chromatography eluting with a m xture
of hexah&lefihyl acetate (1/1). The vyield obtai ned was 100% (150 ng). LC- M5
777. 3 | Obddpeund5% plPELEENVR (daat-goe- d6) |:PIk59580- 1. 00 pes3714), 1.[13-1.28
(s, 2H), 1.30-1.44 (gExHd.2)1. 438%. 86. (-F) |1@k, Nd. 8- 1. 6 (BLWNo.l1B)A) 2| 87-3. 04
(m 4 fﬁl,ﬂfy# 3. 97 @?TI‘I}, YN £Z2 (M 4@{% 4 12- 4"M‘i§(m =)
4.99-5Y fm 2H) b 5.89 (m ﬁ-!),638 2 (m IHy, 24-7.34 (m 1 H),
7. 34- 7T4% {6583 4H+—8—F 586 (m—+H-—Step-B

Pr epar ;tqlﬂg‘ﬁe‘b‘?ﬁ@[ﬁS} Benzyl oxychr3bonyI am ng- AB-netliyl-blibyric acid 6}anino-
2-[ (4-amno-benzenegul fonyl ) -i qobut yl - 0] - hexyl est pr (XV, RIA =

(CH3) 2Pos((meZKe) ThS8 pder i vat i|\V8 neas prep from 50 po

(2S)- 2 benzyl oxycar bonyl ammo- 3-|net hyl - but yiri ¢ aci d 6-

tert-bun Hemy) a0ign6-:0. 095 t0es15-bat oKy cladtsany628m noihsozemesa!l fpnyl )-is
obut yl am no hexyl | emt-gpo,( product of steq (PL@@ described in exanple 15,
step B. The f| naI C)HPt@b't@&g was |obt ai ned i1 dl%&%{étdf;tat' ve yield (110 ng) and
used fg Hthgout fygmatign 3 (v 90% pur e
Step G C]igr egar tion §\5’()%1[0928) HL‘égenizd;?l oxyc?ff ony am n) 6\?1%1;? butyric
acid 2

[ (4- anr TyapEptdnesuy f9(§ﬁ)ﬁ0) - i sohutS L&ni noj|- 8% X net hoxy &FWlony! ani nob- 3, 3- di
phenylipropi onyl am n

10

15

20

50 mg/Kg PL-462 = 43 mg/Kg PL-100
50 mg/Kg PL-515 = 43 mg/Kg PL-337

The results demonstrate that PL-462 and PL-515 compounds may be delivered orally in

aqueous solutions. None of the: PL-462 and PL-515 compounds, delivered as aqueous

solutions, are detected in the blood samples, which suggests rapid metabolism to PL-100 and
P1.-337 the parent drugs. u

Aqueous dosing of PL-462 and PL-515 solutions showed equivalent to slightly superior

delivery of PL-100 and PL-337 compared to non-aqueous formulations of PL-100 and PL-

337.

Based on these results, all the phosphorylated compounds described in the present invention

will demonstrate similar pharmacokinetic properties.

Partition coefficient (LogP) of selected compounds and the corresponding HIV protease
inhibitors (drug) are as follow:
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hexyl ester The title conpound was obtained from (2S)

- benzyl oxycar bonyl am no- 3-net hyl -butyric acid

6- am no- 2WPp(decare126- benzenesul f onyl ) - i sobut yl - am no] - heegir/azv@roo(4n oduct
of step B) as described in exanple 15, step C. The clear oil was obtained
in 86% yhelkd (120 ng). LC-MsS: 858.3 (MHH)+, 95% pure Step D. Preparation of
(2<S',28)-2-anino-3-nethyl -butyric acid 2-[(4-am nobenzenesul fonyl) -

i sobut )*st gﬁﬂ"?@b 6- (2- net Ii!l%éycar bonyl am @8r1%0$6nqii8£ﬁpl¥l pIr; oooiPonyI am no) -

hexyl ¢ 530) To irred solu

(2.5 ,2LS) yl oxycar ponyl am no- 3- butyric ad 2-1(4-

am no- bgﬁ"@ﬁéeﬁﬁ"‘ﬁgf i §ﬁgutyl - am noj T%ﬁqébmet hoxycarbé’rﬁ/l anmo- 3, 3- di pheny
| propi o ||no) hexyl [ester (step C [120 ng, O0.1I4 mmdl) i n anhydrous |THF
(8 niL Bxu‘ﬂg ni trogen |d-fosphere, watPladdéd pal | adi um3#®% wt. on
activated carbon (160 ng). The m Xture was reacted under nydrogen

at nosphere overnight, at roomtenperature. The solution was filtered and

t he pal Thellogh Wﬁrectaﬁamrﬁdn'ag stamsiaeifastiom by Hiss¢lsigrinu} of Thepswldie s mdsof

h ch h
Gaing. ottt e g’ BRPhEe atlanH A8 oRYLM b b camrgtan odg: 21
(47 9m) corh}%lﬁ@s 1n7t@§ pﬁas(eMW’Jb ﬂete@é%’o?llf@l\@" W&ﬂﬁbeﬁt%ﬁ{oﬂgﬁatgﬁﬁw goﬂbﬁl‘t 8 B9

(m 12H), 0.97-1.08 (m 2%2)
1. 80- 1. GENPgwnds |a|§ physiglagizalpt( hhe |LgeP dot&eedz shew (that thecon@os@isPargAiginy

2H),
2.86- 2. 3.46-3.52 (s, 3H), 3.52-3.60 (m 2H),
3. 75- 3. 1%19‘% Q‘par%t"g@‘ez‘fo’(f%p}’ﬁ?mﬁ%“gs4 10- 4. 18 Em |E)|), 4.37-4. 44 Em |E)|)
5 4.89-4.97 (m IH), 5.40-5.48

The compounds listed in Table 3 were prepared by following scheme 1, 1A, 2, 3, 4 or 5; and
10 more particularly as described in each example listed above. The numbers of the compounds

listed in Table3 (Ex. No.) corresponds to the example numbers pfesented above.
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(m IH, 6.30-6.40 (m IH, 6.76-6.83 (d, J =8.2, IH, 6.87-7.03 (m 2H),
7.14-7.22 (m IH), 7.23-7.34 (m 3H), 7.35-7.45 (m 4H), 7.50-7.56 (m IH),
7.57-7. 65v0rmpodir725Bi oavai l ability of the conmpounds To @sIaEs0ddve14ant ent of
in vivo cleavage of the phosphate group fromthe putative conpounds,

PL- 100, 6 Jm,}ﬁ@ 7)
corrpoun;:lr gﬂﬂ &g’ r ? tlglgﬁﬁﬁsfbsf?g?g%b%g@)wmg Ta“? gor%ncg Jwgg%tggé%ﬁamf géfhggt s and
their plasna concentration nmeasured at different tinme intervals

post-adm nistration. PLIOO is an active ingredient (protease inhibitor) of
the follow ng fornula; PL-337 is an active ingredient (protease inhibitor)
of the follow ng fornula; The actcl v8 i ngred¥ent Ras been shown to be

ef ficient against an H V-D Zparty Tot eas (USNpatent no. 6,632,816). The
active ingredients als 35 /;latr Vi

agd,j vity when tested on
non-nutated H V-1 vigal raer(NL43asl-the Idtype virus) as well as
several nutant str&mm ns. ekt articles (PLR200, PL-462, PL-337 and
PL-515) were prepare d| ffé?ﬁent ehicle at the final concentration of 25
mg/ ni L. The vehicleonposition is &s follows: (1) 20% et hanol; 50%

propyl ene glycol; 0.05% w v Tween 20 and water (M x); (2) PBS buffer (PBS).
Test articles were admnistered to nale Sprague-Dawl ey rats at a single
oral dose of 50 ng/kg. Each article was tested in three rats. Bl ood sanpl es
(0.2-0.8. nb) were collected at the post-dose time of 10, 20, 40, 60,130,
180 and (86§ m guteg. Therharvested bl @od was cepjrifuged tgq.isokaye Rasna.
The resul ti ng pl asma was separated and stored at -700C. Pl asma sanmpkes pg

toget hepr whh Ny REandar ds ang) i 1ty coalnQly SampLes cher Cibik@ied Lo o5 -

2(PL-462) 4NH, H 4 (NaO)P(O) (CeHs),CH CH;0-co  iso-butyl wH g5
3(PL-507) 4NH, H 4 (HO),P(O) Naphthyl-2-CH, CH;0-CO  iso-butyl mH g5
4-morpholine- iso-butyl
4(PL-498) 4NH, H 4 (HO)P(O) Nephthyl-1-CH, CO T HH  SS
5(PL-504) 4-NH, H 4 (HO),P(O) (CeHs),CH CH;CO iso-butyl ‘wy g5
6 (PL-515) 4-NH, 3-F 4 (HO)P(O) (CeHs),CH CH;0-cO  iso-butyl wm gs
7(PL-521) 4NH, H 4 CH;CO (CeHs),CH CH;0-CO  Iso-butyl wH sg
8 (PL-520) 4NH, H 4 3-Pyridyl-CO (CeHs),CH CH;0-CcO  iso-butyl mwm g5
9(PL-534) 4NH, H 4 (CH,),NCH,CO (CeHs),CH CH;0-cO  iso-butyl wy g5
10 (PL-530) 4-NH, H 4 (CH;),CHCH(NH,)CO (CsHs),CH CH;0-cO  Iso-butyl yy g5
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precipitate proteins, then analyzed by HPLC-MS, for the presence of PL-462,
PL- 100, PL- 515 and PL-337.Table 1 50 ng/Kg PL-462 43 ng/ Kg PL-100 50 ny/ Kg
PL-515 = w0 2ne/g72PL- 337 The results denonstrate that. PCTAGRo@d14RL-515
conpounds may be delivered orally in aqueous solutions. None of the PL-462
and PL- SIggppounds delivered as aqueous solutions, are detected in the
bl ood s ﬁ whi ch suggests rapid nmetabolismto PL-100 and PL-337 the
par ent drug ) €eo 0Si n of PL-462 and PL-515 sol uti ons showed
eqU|vaI€nt-§8° Eﬂi@@g ior delivery of PL-100 and PL-337 conpared to
non- aqueous fornul ati ons of PL 100 and PL- 337, Based on these results, al
t he phosphoryl ated conpounds descri t&%d n the presefit i nventi-on wll
denonstrate sim | ar pharmacokine opbrtl es)| Parfition coefficient
(LogP) of sel ected conpo @H, ndi HM&4pr ot ease inhibitors
(drug) are as follow Tagl e TheN ogP wer e theasured -in a standard fashion
by di ssol ving 1ng of &om |n b 8 nL of each d&tanol and phosphate
buffer pH 7.4 (0.04 M confentrati on of the conpounds in the
phases was detected by ¥C M. ThIS test denonstrates the solubility of the
conpounds at physiol ogi cal pH The LogP obtai ned show that the conpounds

are h| hli sol ubl e as compare to the correspondi ng drugs.
J (f/ pharmaceutically accg)pcable salts thereof, P d d

whereinn is 3 or 4,

wherein X and Y, the same or different, are selected from the group consisting of H, a -
10 straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Bz, I, -CF3, -OCFs, -CN, -NO,, -NR4Rs, -
NHCOR4, -ORs, -SRy, -COORy, -COR,, and -CH,OH or X and Y together define an
alkylenedioxy group selected from the group consisting of a methylenedioxy group of
formula -OCH,0- and an ethylenedioxy group of formula ~-OCH,CH,O-,
15 A
| wherein Rg is selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl group having 3 to 6
carbon atoms in the cycloalkyl part thereof and 1 to 3 carbon atoms in the alkyl part thereof,

20  wherein Ry is selected from the group consisting of H, a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkyl groui) of 3 to 6 carbon
atoms, and a group of formula R35-CO-, R3a being selected from the group consisting of a .
straight or branched alkyl group of 1 to 6 carbon atoms, a cycloalkyl group having 3 to 6
carbon atoms, a cycloalkylalkyl group having 3 to 6 carbon atoms in the cycloalkyl part

25  thereof and 1 to 3 carbon atoms in the alkyl part thereof, an alkyloxy group of 1 to 6 carbon
atoms, tetrahydro-3-furanyloxy, -CH,OH, -CF;, -CH,CF;, -CH,CH,CFs, pyrrolidinyl,
piperidinyl, 4-morpholinyl, CH30,C-, CH30,CCH,-, Acetyl-OCH,CH;-, HO,CCH,-, 3-
hydroxyphenyl, 4-hydroxyphenyl, 4-CH3;0CsH4CH,-, CH3NH-, (CH;3)N-, (CH3CH;),N-,
(CH3;CH,CH,),N-, HOCH,CH;NH-, CH3;0CH;0-, CH3;OCH,CH,0O-, CsHsCH,O-, 2-
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The conpounds listed in Table 3 were prepared by follow ng schene 1, 1A 2,
3, 4 or 5; and nore particularly as described in each exanple |isted above.
The nunbewe 20d6/t1k@5conpounds |isted in Tabl e3 (Ex. No.) Pcoraaes@mndsiot o t he
exanpl e nunbers presented above. Table 3: Structures of |ysine based

conpou . XY
I R S R R R P R L
CH3O CGsoapibeltyl 3-1kbddimil A, QijrttﬁﬁInnyl Aplenkll dgropplaOf@R(E) ( C6Hs) 2CH CH3O- CO
iso-butyl HH S,'S (PL-507) 4-NH2 H 4 (HO 2P( 0O Napht hyl -2-CH2 CH3O CO

i so-butyl HHS, S 4-norpholine- iso-butyl (PL-498) 4-NH2 H 4 (HO 2P(O
Napht hyl -1-CH2 CO HH s,s (PL-504) 4-NH2 H 4 (HO 2P(O (C6Hs)2CH CH3CO
zso-butyl HHs,s (PL-515) 4-NH2 3-F 4 (HO 2P(O (C6Hs)2CH CH3O CO - butyl
HHs,s (PL-521) 4- NH2 H4CHBCO(CG O CO zs-butyl HH S1S
(PL-520) 4-NH2 H 4 3-Pyridyl - CH3O- CO i so-butyl HHs,s
(PL-534) 4-NH2 H 4 (CHB)ZNCHZCO (CB CH3O CO zso-butyl HH s,s
(PL-530) 4-NH2 H 4 (CHa) 2CHCH( NH2) )2CH CH3O- CO i so-butyl HH s, sWe
claism 1. A conpound of fornula I d pharmaceutically acceptable salts

t hereof, wherein nis 3 or 4, :

a picolyl group selected from the group consisting of

N/ gz/ = and =

a picolyloxy group selected from the group consisting of

CL o ﬁj

15  asubstituted pyridyl group selected from the group consisting of

20  agroup of formula

10
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wherein X and Y3 the sanme or different, are selected fromthe group
consisting of H a straight alkyl group of 1 to 6 carbon atons, a branched
al kyl gr owp 2006/82126 6 car bon atoms a cycI oal kyl group @eCTZA200480c40bON
atoms, F, d, Br, I, -CF3, - -NR4R5, - NHCOR4, -OR4, - SR4,
COCR4 CCR4 and CH2OH or X and Y tmget her define an al kyl enedi oxy group
sel ected fromthe group consistin N a net hyl enedi oxy group of formula
-OCH2O and an et hyl enedi oxy grou OHTU| a - OCH2CH2O-, wherein R6 is
selected fromthe group consistin straight alkyl group of 1 to 6
carbon atons, a branched al kyl grou f 3 to 6 carbon atons, a

cycl oal kyl al kyI group having 3 to 6 carbon atons in the cycl oal kyl part
thereof and 1 to 3 carbon atons in the alkyl part thereof, wherein R3 is
selected fromthe group consisting of H a straight alkyl group of 1 to 6
carbon atons, a branched al kyl group of 3 to 6 carbon atons, a cycl oal kyl
grodp of 3 to 6 carbon atons, and a group of formula R A-CO, R3A being
sel ecte ith f b@ﬁlsﬁh Vof Hir oup of
1to6 “BB:% rr%r a cyc oafEfffég%n?oﬂg %%&%E%mQhe?%{gbon at(g)rrs Ig’a

cycl oalgkyigat K]klyl Sioappf ham6rtgur‘tibnt ao1fis caabrbmhedta&y% gtauptdfe T@fc@éb‘ﬂk@@%a? t

o1 oup. obeIpalkg] GosR ka0 RLGIHOR REE dn g b PEbaN Yo oo Y

- CHZCF 2Cry gyl . piperidinyl, 4-norpholinyl, CH3Q2C,
Cé% %ﬁgﬁf’yl - &ﬁ%[&-lgh HR2CCH2-, 3- hydroxyphenyl, 4-hydr oxyphenyl
4- de3m6H4CHZ- CH3NH-, (CH3)2N-, ( CH3CHZ) 2N, (CH3CH2CH2) 2N-, HOCH2CH2NH-

CH30CH20O-, CH3OCH2CH?2 2- I - Ry - [ :

- pyri RS p R ﬁe oS Ry SR o B ] b e 9P

I soqui n@lydt afkytl SR G101 ¥ 6 carbBl iafXalal Bidiched alkiye Bidup@t@uf & Tarbon mtdnzs,
and a cycloalkyl group of 3 to 6 carbon atoms,

15  wherein R, is selected from the group consisting of a diphenylmethyl group of formula IV

2

20

\CH2
l T X
AN
X' Y

>

a naphthyl-2-CH,- group of formula VI
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a picolyl group selected fromthe group consisting of a picolyloxy group
sel ected fromthe group consisting of a substituted pyridyl group sel ected
from t he woaog/mernsi sting of a group of fornul anherei n XCTamdod/ooi44he sane
or different, are selected fromthe group consisting of H a straight alkyl
group of 1 to 6 carbon atons, a branched al kyl group of 3 to 6 carbon
atons, a cycloal kyl group of 3 to 6 carbon atons, F, d, Br, I, -CF3, -NOX,
-NR4R5, - NHCOR4, -OR4, - SR4, -COOR4, -COR4 and - CH2OHS5 wherein R4 and RS,
t he sane or dif&%ren g. sel ected fromthe group consisting of H a
straight al kyi/gr 1 t'5y6 carbon atons, a branched al kyl group of 3 to
6 carbon atons, an ycl oal kyl group of 3 to 6 carbon atons, wherein R2
is selected fromthg g €onsi sting of a di phenyl nethyl group of fornula
|V a naphthyl -1-CX'- group of fornula V V a naphthyl -2-CH2- group of
formula VIa bi phenyl megjyl group of fornula VII and an anthryl-9-CH2- group
of formula VIII vmand wherein RL is a physiologically cleavable unit,

wher eby’ upon cl eavage of said unit said conpound is able to rel ease a

pr ot easgbiphbmyiimkthy] gronp i deehllH¥IT R1is not H 2. A conpound as defined in
claim1l, wherein RL is selected fromthe group consisting of (HO 2P(O and
(MO)2P(O), wherein Mis an alkali netal or alkaline earth netal and a group

Ho
A | AN
X
\ Y
'/
X VII
5
and an anthryl-9-CH,- group of formula VIII
\CHZ
LT
/ 2
X Y
ViII

and wherein R; is a physiologically cleavable unit, whereby upon cleavage of said unit said

10  compound is able to release a protease inhibitor, provided that R; is not H.

2. A compound as defined in claim 1, wherein R; is selected from the group consisting of
(HO),P(O) and (MO),P(O), wherein M is an alkali metal or alkaline earth metal and a group
of formula Rjs-CO-, Ry being selected from the group consisting of a straight or branched
15 alkyl group of 1 to 6 carbon atoms, a cycloalkyl group having 3 to 6 carbon atoms, a
cycloalkylalkyl group having 3 to 6 carbon atoms in the cycloalkyl part thereof and 1 to 3
carbon atoms in the alkyl part thereof, an alkyloxy group of 1 to 6 carbon atom, -CH,OH,
CH;0,C~, CH3;0,CCH;-, Acetyl-OCH,CH,-, HO,CCH;-, 2-hydroxyphenyl, | 3-
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of formula RLA-CO, Rl1A being selected fromthe group consisting of a
straight or branched al kyl group of 1 to 6 carbon atons, a cycloal kyl group
havi ng 3 wo 260ecaet2en at ons, a cycl oal kyl al kyl group haviPog/C20@/0@14ar bon
atons in.the cycloal kyl part thereof and 1 to 3 carbon atons in the al kyl

par ¢ E@éﬁ&’%@@g@, EE SRR RmgatCyl @Ig%b};%ﬁ@m@ ﬁ‘y@??%c@%ﬁ%ﬁw

4- hydr og €l r | IEBCEBOU %@HEM@H 1£)3- wtﬁmHZ Ly 1=
CI—B&:LISC%B% BMD’ Crgrggl 2-(1515)1&)) 55’2)3‘P yri ?ﬁﬂﬂl nmet hyl - 1 4-

di hydr od@Y%Pr?t'HWX 1p- WWW | 2 gulaelyhmijlqumgLyau.%myp 4-lgispasngll, 3-

1- |soqu |, a phenyl group of fornula
11 a Sg IM({) 1§ dn?og(g ect eéh?ngﬁﬁmhe%?g%%yconm sting of (2-picolyl)

3- punolyr (4 plcolyr a picolyloxy group selected fromthe group consisting
of (2-picolyloxy) (3-picolyloxy) (4-picolyloxy) a substituted pyridyl group
sel ected fromthe group consisting ituted 2-pyridyl) (substituted
3-pyridyl) (substituted 4-pyridyly roup| of fornula, wherein X, Y, R4
and R5 are as defined in claim1. 3L~ ound of formula Il, and
pharmaceutically acceptable salts th , Wherein nis 3 or 4, wherein X
and Y, the sane or different, are selected fromthe group consisting of H,

a 11

a picolyl group selected from the group consisting of

\CH2
. E‘Z
9 @\ b
Hy
10 : (2-picolyl) (3-picolyl) (4-picolyl)
a picolyloxy group selected from the group consisting of
/ \CH2
/ N
(2-picolyloxy) (3-picolyloxy) (4-picolyloxy)

15
a substituted pyridyl group selected from the group consisting of

(substituted 2-pyridyl) (substituted 3-pyridyl) (substituted 4-pyridyl)
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straight alkyl group of 1 to 6 carbon atons, a branched al kyl group of 3 to
6 carbon atons, a cycloal kyl group of 3 to 6 carbon atons, F, d, Br, I,

- CF3, - OGFB,20060M2725NO2, - NRARS, - NHCOR4, -OR4, -SR4, - CODRA200400RA0 and
-CH2OH or X and Y together together define an al kyl enedi oxy group sel ected
fromthe group consisting of a nethyl enedi oxy group of formula - OCH2O- and
an et hy i roup of formula -OCH2CH2O-, wherein R6 is selected from
t he groég{%glgnogﬁés{??'}% of a straight alkyl group of 1 to 6 carbon atons, a
branched al kyl group of 3 to 6 carbonjatons, a cycloal kyl al kyl group having
3 to 6 carbon atons in the cycl oal kylLnpart thereof and 1to. 3 carbon atons
in the alkyl part thereof, wherei nﬁRJ’SV s selected fromthe group consisting
of H a straight alkyl group of 1 |o 6 on atonms, a branched al kyl group
of 3 to 6 carbon atonms, a cycloal k oup of 3 to 6 carbonatons, and a
group of fornmula R3A-CO, R3A being selected fromthe group consisting of a
straight or branched al kyl group of 1 to 6 carbon atons, a cycloal kyl group
having 3 to 6 carbon atons, a cycloal kyl al kyl group having 3 to 6 carbon

at ons i whergin %00 0Bk kyd Rpavetas dhbnesbih cdaigt 1L to 3 carbon atoms in the al kyl
part thereof, an al kyloxy group of 1 to 6 carbon atons,

t et rahydr o- 3- furanyl oxy, -CH2OH, -CF3, -CH2CF3, -CH2CH2CF3, pyrrolidinyl,

pi peri ds.nylA céml o fomthla ICHBO2C-, CH3O2CCH2-, Acetyl - OCH2CH2-, HO2CCH2-,
3- hydroxyphenyl, 4-hydroxyphenyl, 4-CH30C6HACH2-, CH3NH, (CH3)2N-,
(CHECH2) 2N-, (CH3CH2CH2) 2N-, HOCH2CH2NH-, CH3OCH2O-, CH3OCH2CH2O-,
CoH5CH2O-, 2- pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl-, 2-pyrazinyl,

2-qui nolyl, 3-quinolyl, 4-quinolyl, 1- isoquinolyl, 3-isoquinolyl,

2- qui noxal inyl, a phenyl group of fornmula a colﬁi group selected fromthe

group consi sting of o. .0 20R¢
\\// H N\

Seoult
X—— R

(§ R ‘ 2

/P |

Y

|

.and pharmaceutically acceptable salts thereof,

whereinn is 3 or 4,
15
wherein X and Y, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF;, -OCF3, -CN, -NO,, -NR4Rs, -
NHCORy, -OR4, -SRy, -COORs, -CORy, and -CH,0H or X and Y together together define an
20 alkylenec}ioxy group selected from the group consisting of a methylenedioxy group of

formula -OCH>O- and an ethylenedioxy group of formula -OCH,CH,O-,
wherein Rg is selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl group having 3 to 6

25  carbon atoms in the cycloalkyl part thereof and 1 to 3 carbon atoms in the alkyl part thereof,

wherein R; is selected from the group consisting of H, a straight alkyl group of 1 to 6 carbon

atoms, a branched alkyl group pf 3 to 6 carbon atoms, a cycloalkyl group of 3 to 6 carbon
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a picolyloxy group selected fromthe group consisting of a substituted
pyridyl group selected fromthe group consisting ofa group of formula
wher ei n Xvoane/0Y2725t he sanme or different, are sel ected Prcomazbe/giaup
consisting of H a straight alkyl group of 1 to 6 carbon atons, a branched

| kyl f 6 t , 1 X
ot o, RO, Qg bl ot A 85,200 B, BERIE AIcton bRHRe Yo e RIGEER"
- COR4  agifhighetd? Brianchiaé radliyd gidupasid]l RS 6 dalsorsatomspa cgtelbhilkye plonp dmeinged acted
fromthe group consisting of H a straight alky] groupS of 1 1to

at ons, ArBARA aaTJWaH‘@fl@liﬂ grup heying ™t &9 Botirbeb AMsadthy Wﬁkﬂg@;f&’gﬁn
Qonsy st ettobind 1 S 3RARH Qs BT8R ohi thered W RSy, 6 B°1 98 BBtbon,
s tGe iy iy LGy
gero:Jg gPiBﬁ‘g@P& ohmesphgling], e Gl ¥é‘¥ugﬁﬁ(%&ﬂgb@£eag&éﬁ¥@Vaégét¢€gﬁi \c,)g]u ni t
. C%ng&l?%&&%@%ﬁﬁ? QL_-@]{%)@EI?R?}E-,' [UIB RS gCPBFzW,' fed éﬁ@% Rli's

not H. nmpound ‘as ined in aim 3,” Wherein”RL 1§ selected™frdmthe
group CEHECIG)-, (HOGR:Nihdl CMPERLOy, GHsOEHaCNLOs divHaCKaDi, riet al

o BT b B Rl [ Rl RS B89 ot

10  isoquinolyl, 3-isoquinolyl, 2-quinoxalinyl, a phenyl group of formula

a picolyl group selected from the group consisting of

O Ol
N/ ¢ 2/ N/ and =

a picolyloxy group selected from the group consisting of

O,

Do e
(0]

N/ 8 2/ g N/ , and g =

a substituted pyridyl group selected from the group consisting of

15

20
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al kyl group of 1 to 6 carbon atons, a cycloal kyl group having 3 to 6 carbon
atons, a cycl oal kyl al kyl group having 3 to 6 carbon atons in the cycl oal kyl
part therwof2o@nmd25to 3 carbon atons in the al kyl part wrheEabos/mmdal Kyl oxy
group of 1 to 6 carbon atoms, -CH2OH, CH3Q2C-, CH32CCH2-, Acetyl-OCH2CH2-;
HO2CCH2-, 2- hydroxyphenyl, 3- hydroxyphenyl, 4-hydroxyphenyl, (CH3)2NCH2-,
(CH3) 2CHCH( NH2) -, HOCH2CH2NH-, CH3OCH2O-, CH3OCH2CH2O-, R-pyrrol yl

2-pyridyl, 3-pyridyl, yridyl, |-me - k74- di hydro- ridyl,
- qui nol yl,_14- quiinol yl-, 1-i inglyl, 3-
|, a phenyll grodip of for u Da pi col yl group

2-pyrazinyl, 2-quijhalyl,
i soqui nol yI , 2-quindggli

selected fromthe groug”consisting of pi col yl oxy groupnSel ected fromthe
group consi sting of (2-picol yloxy) (3-picolyloxy) (4-picolyloxy) a
substituted pyridyl group selected fromthe group consisting of
(substituted 2-pyridyl) (substituted 3-pyridyl) (substituted 4-pyridyl) a
group of gfopp pfifamulgherein X', Y, R4 and R5 are as defined in claiml1l. 5 A
congpund as defined in claim3 or 4, wherein R6 is iso-butyl and nis 3. 6.
A compound as defined in claim3 or 4, wherein R6 is iso-butyl and n is 4.
7. A conpound as defined in claim§6, erein Rlis (HO2P(O or (NaO 2P(0O.

8. A conpound as defined in claimg; erein Rlis selected fromthe group

of CH3CO 3- pyridyl-CO (CH3)2NCHRCO CH3) 2CHCH( NH2) CO. 9. A conpound

as defined in claim7, wherein R3NsS | ected fromthe group consisting of
10

wherein X’ and Y’, the same or different, are selected from the group consisting of H, a

straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a

cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO,, -NR4R;5, -NHCOR4, -ORy4, -
15 SRy, -COORy4, -COR4 and -CH,0H,

wherein R4 and Rs, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms,
and a cycloalkyl group of 3 to 6 carbon atoms,

20

wherein R, is selected from the group consisting of a diphenylmethyl group of formula IV

CH | N
C/ X

X Y'
v

>

25  anaphthyl-1-CH,- group of formula V
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CH3COBCH3O CO, (CH3)2N-CO, 3-pyridyl -CO 4-pyridyl-CO and 4-norphol i ne- CO
10. A conmpound as defined in claim8, wherein R3 is seI ected fromthe group
consi sti ngoahos@i3E®, CH3O CO, (CH3) 2N-CO, 3-pyri dyl - CO, PéTARD@EYI01@0O and

4-nor phol i ne-CO. 11. A conpound as defined in claim9, wherein X is 4-NH2
and Yis Hor F. 12. A conpound as defined in claim10, wherein X is 4-NH2
and Y is Hor F. 13. A conpound as defined in claim1l, wherein Ris
selected fromthe group consisting of a di phenyl methyl group of fornula IV,
a naphthyl -1-CH 2- group\b{C ormula V, a naphthyl-2- CH - group of fornmula
Vi, a biphenyl methyl group I? formula VIl and an anthryl -9-CH2- group of
forrrul a Vill. 14. A conpou as fi ned in claim112, wherein R2 is sel ected
fromthe group consisting lenyl met hyl group of forrmula IV, a
napht hyl -1-CH 2- group of , a naphthyl-2- CH2- group of fornula
VI, a bi phenyl net hyl group ’ la VIl and an anthryl-9-CH2- group of
formula VIII. 15. A conpdund as de¥ined in claim13, wherein R2 is sel ected
fromthe group consisting of YaTlUdi phenyl met hyl group of formula IV, a

napht hyl -1-CH 2- group of formula V, and a naphthyl- 2-CH - group of
formula VI. 16. A conpound as defined in claim114, wherein R2 is selected

fromthgn -CORs! gbhpef frmaladvphenyl net hyl group of formula 1V, a
napht hyl - | - 2- group of formula V, and a naphthyl- 2-CH2- group of
formula VI. 17. A conpound as defined in claim15, wherein X and Y is H
Ha
/Cm
N
SN

VI
50,

a biphenylmethyl group of formula VII

VI

and an anthryl-9-CH,- group of formula VIII
10

\CH

XI

VI
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18. A compound as defined in claim16, wherein X and Y is H 19. A
conpound of fornula Haand pharmaceutically acceptable salts thereof,
wher ei n Xvarndooxgi2128e sanme or different, are sel ected fr ecTidaogrouao
consisting of H a straight alkyl group of 1 to 6 carbon atons, a branched

I kyl 3
2 OBl 2o BRSPSy R gl BB REL,
- COOR4, corhfdtthd i eble +EHa2kE @ profeaa thhibiteggiohRled det Rné& mn Fal kyl enedi oxy group

selected fromthe group consisting of a nethyl enedi oxy group of fornula
-OCH2O- and an et hyl enedi oxy group of formula -OCH2CH2O-, wherein X and

Vs o g S cipdiih b UERLad A Guifeh SERaLTE 0T SEreaTRP g{@g@hﬁ%ﬁ@sﬁf a

strai ght a grou carbon a group 8t 3 to
6 cag bo(H@),8(B) amml @YO),BED ) whepiovpisadn a3ket11)m6tatatr dbaliret cank mePEal gihd a @rqupl

-CF3, - AR5, - NH SR4, -
wher ei nl\&orﬁfl\ﬁ&@ -CRz Ry %S%t%ﬁ fomgthy é?‘?l}li’e‘if’nﬁﬁm&g af’ mSEfalgbbor braeﬂwgound
as defi 9 i 'g?d?ﬁg i 2890n ound
as define 1 gR i nu@l gﬁ mt%96 \g’ral%g Eﬂmﬁ%’r %IQCK@ Hk?s WO- blﬁ"?” . %258 gA? conp &Oﬁ%m

defi nedcyahoailtﬁhlﬂrylzgl;ouwmvmgrﬁ to 6$atbon2fﬁom$\1rcdwmiuhm11a§; pdléftheremf aml thaBm 22,

ot oi neREVS S0BRUEH B KP LRI APkt 6 OCHIERID St bR P ayoecHoer G20
and;{ CH3}RE5EH( Niddi, 650 cR5-, Apg@m%;%defp{@@la{% cl Qq-l('pd )yg%ﬂ iR.R3 is

sel ected %r om the group consisting of
3- pyri dyydroxyphényly r 4-Hydrogyphensil, 4(%{)MHnﬂem®)2CHCHmH2) HOCH,CH,NH-,

CH;0CH,0-, CH30CH,CH;,0-, 2-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 1-methyl-1,4-
dihydro-3-pyridyl, 2-pyrazinyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 1l-isoquinolyl, 3-
isoquinolyl, 2-quinoxalinyl, a phenyl group of formula

15

I

a picolyl group selected from the group consisting of

CH,

o, M0
N/ C/ N/ and N/

20 (2-picolyl) (3-picolyl) (4-picolyl)

a picolyloxy group selected from the group consisting of
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26. A conpound as defined in claim24, wherein R3 is selected fromthe
group consisting O CH3O CO CH3O CO (CH3)2N-CO 3-pyridyl-CO 4-pyridyl-
and 4- norwbabiama22®. 27. A conpound as defined in clai mp2d/CAzh@wvi®1430X i S
4-NH and Y is Hor F. 28. A conmpound as defined in claim26, wherein X is
4-NH2 and Y is Hor F. 29. A conpound as defined in @Ia|m25 wherein X is
4-NH2, Yis H X is H Y is Hand R3 is CHSOCO/"/3O cHA conpound as
defined in claim29, wherein Rl is (HO)2P( 31. A conpound as defined in

claim?29, wherein R S . . ound as |ned|n cl ai m 25,
wherein X is 4-NH2, 3 is Hand R3 ll O CO 33. A
conpound as defi nec i P RL is (HO 2H 34. A conpound as
defined in claim32, i 35. A cosmound as defined in

cl ai m 25, whereinXis4N IS Hor3F X'|sH Y is Hand R3 is
CH3CO. 36. A corrpoﬁﬁ’a"lyla%y)defu ned i CEHIM 35, wher ei KHIRIP® (HO) 2P(0). 37.
A conpound as defined in claim35, wherein RL is (NaO2P(0O.38. A conmpound

as defi @lr.]m ylﬁg or 3-F, X is H Y is H
and R |£ Slgglrtp(L I %W%&egﬁﬁéﬂn%g% asong‘e u?%é% in claim26, wherein X
is 4-NH2, Yis H X is H Y is Hand R3 is CH3O-CO 40. A conpound as
defined in claim39, wherein Rl is 3-pyridyl-

5 (substituted 2-pyridyl) (substituted 3-pyridyl) (substituted 4-pyridyl)

a group of formula,

10

15 wherein X, Y’, R4 and R; are as defined in claim 1.
5. A compound as defined in claim 3 or 4, wherein R is iso-butyl and n is 3.

6. A compound as defined in claim 3 or 4, wherein Rg is iso-butyl and n is 4.

20
7. A compound as defined in claim 6, wherein R; is (HO),P(O) or NaO),P(0).
8. A compound as defined in claim 6, wherein R; is selected from the group of CH3CO, 3-
pyridyl-CO, (CH3),NCH,CO and (CH3),CHCH(NH,)CO.
25
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41. A conpound as defined in claim39, wherein RL is (CH3)2NCH2CO. 42. A
conpound as defined in claim39, wherein Rl is (CH3) 2CHCH(NH2) CO. 43. A
conmpound e 20@&fdize2d i n claim 39, wherein Rl is CH3CO 42cTAA0MMOUWAN as
defined in claim26, wherein Xis 4-NH2, Y is 3-F, X is H Y is Hand R3

ISSp)c/]r-ll3 dy%ﬁa%&dzgc@gﬁg%n aalg?ﬁg’éﬂ%g @{3% al m%éfﬂ@ﬁ]%b gﬁ) %ﬁl&mg of

( CH3) 2NCHZCO, CHEO-GOc (i3 pl}e‘[dyﬂ\ﬂd), |4np3cﬂdyi -dnd vhergholinRICO.s
(CH3) 2CHCH( NH2) CO. 48. A conpound as defined in claim26, wherein X is
4-NH2, Yis Hor 3-F, X is H Y is Hand R3 is CH3CO 49. A compound as

def i nedyom e&lﬁpml%ﬁas deﬁﬁé@iﬂuaﬁni 8 véhe%@ R:¥s ée‘fectéd%orﬁ’tﬂ:e %&%b&sgungof' s H

and R3 is 4-norpholine-CO onpound of fornula I

pharirac @bﬁsC@aC@%@@eiﬁ%ﬂ’é%I3t-1$yrtdybﬂébf4,-pymb'i -€ithard anwyrpholinb€B.ane or
different, are selected fromthe group consisting of H a straight alkyl
group of 1 to 6 carbon atons, a branched al kyl group of 3 to 6 carbon

at ons, @1 %{ GJ)rﬁ Uil as@eBHE ﬁﬂccléﬁmt@ v@w’?@iﬁb@l@ 4aNHQ§md J’fgisﬁorfl?’r I, -CF3,
- OCF3, . -NRAR5, - NHCOR4, -COR4, and - CH2OH

or X and toget her def| ne an aI kyl enedl oxy gr oup sel ect ed fromthe group
consi stw%of a. e

O111 Or OUp (ﬁffeﬁﬁg&jﬁﬁ %&WS T’Nﬁz an% 18‘1 Ol'r%d an

ethylenedloxy
10
13. A compound as defined in claim 11, wherein R, is selected from the group consisting of a
"diphenylmethyl group of formula IV, a naphthyl-1-CH,- group of formula V, a naphthyl-2-
CH,- group of formula VI, a biphenylmethyl group of formula VII and an anthryl-9-CH,-
group of formula VIII.
15
14. A compound as defined in claim 12, wherein R, is selected from the group consisting of a
diphenylmethyl group of formula IV, a naphthyl-1-CH,- group of formula V, a naphthyl-2-
CH;- group of formula VI, a b1phenylmethyl group of formula VII and an anthryl-9- CHz-
group of formula VIII.
20
15. A compound as defined in claim 13, wherein R, is selected from the group consisting of a
diphenylmethyl group of formula IV, a naphthyl-1-CH,- group of formula V, and a naphthyl-
2-CH;- group of formula V1.

25 16. A compound as defined in claim 14, wherein R, is selected from the group consisting of a
diphenylmethyl group of formula IV, a naphthyl-1-CH,- group of formula V, and a naphthyl-
2-CH;- group of formula VI.

17. A compound as defined in claim 15, wherein X’ and Y’ is H.

30

18. A compound as defined in claim 16, wherein X’ and Y’ is H.

19. A compound of formula ITa
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wherein X and Y', the sane or different, are selected fromthe group
consisting of H a straight alkyl group of 1 to 6 carbon atons, a branched
al kyl gr owp2066/@2126 6 carbon atons, a cycl oal kyl group eCTZA200480c40boN
atoms, F, d Br, |, -CF3, -NO -NR4R5, -NHCOR4, -OR4, - SR4, -COOR4, -COR4
and -CH20H, and wherein n, Rl, R3, R4, R and R6 are as defined in claiml.
51. A conpound as defined in clal m 50 wherein RL is as defined in claim 2.
52. A conpound as defined in claim50 or 5 1Onherdin R6 is zso-butyl. 53. A
conpound as defined in cl aldn5 v@i‘ép&ln n g 4. A conpound as defined
in claim53, wherein Rlis ( : A conmpound as def| ned
i ‘ : . p of Rereco, 3- pyri dyl -
(CH3) 2NCH 2CO and ( &Hg C (181H2)CO 56 A cokpou as defined in cl a| m

, i S k' fronRé he groyp >
(CH3) 2N- CO, 3-pyridyl ¢CO 4-ryridyl-CO 4 -CO 57. A conpound
as defined i.n claim5 wherein R3 is sebea ' group consi sting
Of CH 30 CO, (CHs)2N-CO 3-pyridyl-CO & pyridyl - COandY4 mor phol i ne- CO.  58.
A compound as defined in claimb56, rein Xis 4-NH 2 and Y is Hor F. 59.
A conpound as defined in claim57, Aein Xis 4-NH 2 and Y is Hor F. 60.
A conmpound as defined in claimb56, wherein Xis 4-NH, Yis Hor 3-F, X is

wher oi n3¢ PERaqqRd Gt shl e GR PO & IS LENd R € Graco

5 wherein X and Y, the same or different, are selected from the group consisting of H, a

straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -OCFj3, -CN, -NO,, -NR4Rs, -
NHCOR4, -OR4, -SRy4, -COORy, -COR4, and -CH,OH or X and Y together define an
alkylenedioxy group selected from the group consisting of a methylenedioxy group of

10  formula -OCH,0- and an ethylenedioxy group of formula -OCH,CH,O-,

wherein X* and Y’, the same or different, are selected from the group consisting of H, a

straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a

cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO,, -NR4Rs, -NHCORy, -OR4, -
15  SRy4, -COORy, -COR4 and -CH,0H,

and wherein n, Ry, R3, Rg, Rs a:nd R¢ are as defined in claim 1.

1

20. A compound as defined in claim 19 wherein R; is as defined in claim 2.
21. A compound as defined in claim 19 or 20, wherein R is iso-butyl.

22. A compound as defined in claim 21, wherein n is 4.

25 23. A compound as defined in claim 22, wherein R; is (HO),P(O) or (NaO),P(O).
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62. A conpound as defined in claim56, wherein Xis 4-NH2, Y is Hor 3-F,

X is H Y is Hand R3 is 4-norpholine-CO 63. A conpound as defined in

cl ai m 60,wotwesciiarzshe napht hyl group is a napht hyl - 2- CHP2 Tgracmg@/00640 A
conmpound as defined in claim63, wherein Yis Hand R1 is (HO2P(O. 65. A
conpoungl, as h ' hyI

1- CH2 g?%up ﬂégﬂ})ﬁqm& s g‘lﬁtr?]ﬂ '&111@%1 e %ﬁhlgg g@@& é@&'\%\rﬁg{ﬁel?%rdﬁ)l and R1

i s (HO 2iyiyl-60, (GHQMHMD@ a&d(@H@)zGHdiH(N}E)(HDm 57, wherein Xis 4-NH 2, Y
is Hor 3-F, X is H Y is Hand R3is CH3O CO 68. A conmpound as deflned
inclaim57, wherein Xis 4-NH2, Yis Hor 3-F, X is H Y is Hand R3 is

CH3CO, %’ HAC@muﬁgaéa dﬂgg ]ﬂec?a 3 e lgg@ gvoéeferygeurﬁaﬁl i%e gru%%on& éfngl H or

3-F, X m)r’ ho | A conp ned

in dai orﬁ(BHBOsM?(e,r@Ij()m (@thNh@ZO @4pgnﬂyl+@0a44p§pdhyllr®® -and GHnidrghading-CO.1. A
conpound of forrmula Hc and pharmaceutically acceptable salts thereof, and

wherein n, X Y, X, Y, Rl R3, R4, RS and R6 are as defined in claim 1.
72. A cegrpou i | 1 raim 2.
12 ) oot ?.aﬂégﬁlﬁéﬁ? i 2 PIRAERT IR TRIE R PO L

of CH50-CO, CH3O CO, (CH3):N-CO, 3-pyndy1 CO, 4-pyridyl-CO and 4—morph011ne CO
10 27. A compound as defined in claim 25, wherein X is 4-NH; and Y is H or F.
28. A compound as defined in claim 26, wherein X is 4-NH; and Y is H or F.

29. A compound as defined in claim 25, wherein X is 4-NH,, Yis H, X’ is H, Y’ isH and .
15 Rz 1s CH30-CO. ' A

"30. A compound as defined in claim 29, wherein R; is (HO),P(O).

31. A compound as defined in claim 29, wherein R; is (NaO),P(O).

20
32. A compound as defined in claim 25, wherein X is 4-NH,, Y is 3-F, X’ is H, Y’ is H
and R3 is CH30-CO
33. A compound as defined in claim 32, wherein R; is (HO),P(O).

25
34. A compound as defined in claim 32, wherein R, is (NaO),P(O).
35. A compound as defined in claim 25, wherein X is 4-NH,, Y is Hor 3-F, X’ is H, Y’ is
H and Rjis CH3CO.

30

36. A compound as defined in claim 35, wherein R; is (HO),P(O).

37. A compound as defined in claim 35, wherein R; is (NaO),P(O).
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74. A conpound as defined in claim73, wherein nis 4. 75. A conpound as
defined in claim74, wherein Rlis (HO2P(O or (NaO P(O.76. A conpound as
defi ned iwocha/ore724, wherein Rlis selected fromthe grorpTafA2@HACA40
3-pyridyl-CO (CH3)2NCH2CO and (CHa) 2CHCH(NH2) CO. 77. A pharnmaceuti cal

dy 3) 2NCH2C0 2)C0, 77. A phar maceut i ca
crarms 5, AgEhgghds dnedfibniies IR CEE KIEH AR BRI Flie i on

thereofHaﬁdR@imdmmEj@ml |y acceptable carrier. 78. The use of at | east
one conpound as defined in any one of clains 1, 3, 19, 50 or 71,
pharmaceutical l'y acceptable salts or conbination thereof in the manufacture

of a dryn T Ok hiipobAPAl dUREd A R Y6 L i ANH, YO EE S HOR, Y7 % HAfret hod
of treati'ng or preventing an I nf'ection corrpns?‘i ng adm nistering at

| east orgs@MyeQdad as defined in any one of clains 1, 3, 19, 50 or 71,
pharmaceutically acceptable salts or conbination thereof to a manmal in

need. 80. The use of at |east one conpound as defined in any one of clains

1, 3, 1f 50%%?1}%1111@&8&%9&%&13@1& by, AREEREGRY 8-p3aliyscer combi nation

t hereof 1'n the eatment or preveniion of an HIV'intection in a mamual in
need. 81. A conpound as defined in any one of clains 1, 3, 19, 50 or 71,

phar maceuti cal |l y accept e.salts onmhi nat.i of .for use in the
treat me‘ﬁt' orgﬁPékPBH?‘fg%&glelegW glpipn ?éﬁ‘@%etr?% 18 8&1})%&1@[2(50 _
10
42. A compound as defined in claim 39, wherein R; is (CH3),CHCH(NH,)CO.

43, A compound as defined in claim 39, wherein R; is CH3CO.

15 44. A compound as defined in claim 26, wherein X is 4-NH,, Y is 3-F, X’ is H, Y’ is H
and Rz is CH30-CO.

45. A compound as defined in claim 44, wherein R; is 3-pyridyl-CO.
20 46. A compound as defined in claim 44, wherein R; is (CH3),NCH,CO.
47. A compound as defined in claim 44, wherein R; is (CH3),CHCH(NH>)CO.

48. A compound as defined in claim 26, wherein X is 4-NH,, Yis Hor 3-F, X’ is H, Y’ is
25 H and Rz is CH3CO.

49. A compound as defined in claim 26, wherein X is 4-NHy, Yis Hor 3-F, X" is H, Y’ is
H and Rj is 4-morpholine-CO.

30
50. A compound of formula IIb

80



10

15

20

25

WO 2006/012725 PCT/CA2004/001440

H,0ORy

sanli()

\/

/—(CHz}—N Rs
1
O/ 2 | SN

IIb

and pharmaceutically acceptable salts thereof,

wherein X and Y, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF;, -OCF3, -CN, -NO,, -NR4Rs, -
NHCORy4, -OR4, -SRy4, -COOR4, -COR4, and -CH,OH or X and together define an
alkylenedioxy group selected from the group consisting of a methylenedioxy group of
formula -OCH,O- and an ethylenedioxy group of formula -OCH,CH,0-,

wherein X’ and Y, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, CF3, -NO3, -NR4Rs, -NHCORy, -ORy, -
SR4, -COOR,, -COR4 and -CH,0H,

and wherein n, R;, Rs, Ry, R5s and Ry are as defined in claim 1.

51. A compound as defined in claim 50 wherein R; is as defined in claim 2.

52. A compound as defined in claim 50 or 51 wherein Ry is iso-butyl.

53. A compound as defined in claim 52, wherein n is 4.

54. A compound as defined in claim 53, wherein R; is (HO),P(O) or (NaO),P(O).
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55. A compound as defined in claim 53, wherein R is selected from the group of CH;CO,
3-pyridyl-CO, (CH3),NCH,CO and (CH3),CHCH(NH,)CO. ‘

56. A compound as defined in claim 54, wherein R3 is selected from the group consisting

of CH30-CO, (CH3);N-CO, 3-pyridyl-CO, 4-pyridyl-CO and 4-morpholine-CO.

57. A compound as defined in claim 55, wherein Rj is selected from the group consisting

of CH30-CO, (CH3);N-CO, 3-pyridyl-CO, 4-pyridyl-CO and 4-morpholine-CO.
58. A compound as defined in claim 56, wherein X is 4-NH, and Y is H or F.
59. A compound as defined in claim 57, wherein X is 4-NH; and Y isH or F.

60. A compound as defined in claim 56, wherein X is 4-NH,, Yis Hor 3-F, X’ isH, Y’ is.
H and Rj is CH30-CO.

61. A compound as defined in claim 56, wherein X is 4-NH,, Yis Hor 3-F, X’ is H, Y’ is
H and R is CH;CO.

62, A compound as defined in claim 56, wherein X is 4-NH,, Y is Hor 3-F, X’ is H, Y’ is

H and Rsis 4-morpholine-CO.

63. A compound as defined in claim 60, wherein the naphthyl group is a naphthyl-2-CH,
group.

64. A compound as defined in claim 63, wherein Y is H and R; is (HO),P(O).

65. A compound as defined in claim 62, wherein the naphthyl group is a naphthyl-1-CH,
group. '

66. A compound as defined in claim 65, wherein Y is H and R; is (HO),P(O).

67. A compound as defined in claim 57, wherein X is 4-NH,, Yis Hor 3-F, X’ is H, Y’ is
Hand R3 is CH30-CO. ‘ ’
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68.

A compound as defined in claim 57, wherein X is 4-NHp, Y is H or 3-F, X’ is H, Y’ is
H and Rj3is CH3CO.

5 69.

A compound as defined in claim 57, wherein X is 4-NHp, Yis Hor 3-F, X’ is H, Y’ is
H and Rz is 4-morpholine-CO.
70.

A compound as defined in claim 69, wherein the naphthyl group is a naphthyl-1-CH,
group.
10

71. A compound of formula Ilc

15

and pharmaceutically acceptable salts thereof,

and whereinn, X, Y, X’, Y°, Ry, R3, R4, R5 and Rg are as defined in claim 1.
20 72,

A compound as defined in claim 71 wherein R is as defined in claim 2.
73.

A compound as defined in claim 71 or 72 wherein Rg is iso-butyl.
-74.

25

A compound as defined in claim 73, wherein n is 4.
75.

A compound as defined in claim 74, wherein R; is (HO),P(O) or (NaO),P(O).
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76. A compound as defined in claim 74, wherein R, is selected from the group of CH3CO,
3-pyridyl-CO, (CH3),NCH,CO and '(CH3)2CHCH(NH2)CO.

77. A pharmaceutical composition comprising at least one compound as defined in any
one of claims 1, 3, 19, 50 or 71, pharmaceutically acceptable salts or combination thereof and

a pharmaceutically acceptable carrier.

78. The use of at least one compound as defined in any one of claims 1, 3, 19, 50 or 71,
pharmaceutically acceptable salts or combination thereof in the manufacture of a drug for the

treatment or prevention of an HIV infection.

79. A method of treating or preventing an HIV infection comprising administering at least
one compound as defined in any one of claims 1, 3, 19, 50 or 71, pharmaceutically acceptable

salts or combination thereof to a mammal in need.

80. The use of at least one compound as defined in any one of claims 1, 3, 19,50 or 71,
pharmaceutically acceptable salts or combination thereof in the treatment or prevention of an

HIV infection in a mammal in need.

. 81. A compound as defined in any one of claims 1, 3, 19, 50 or 71, pharmaceutically

acceptable salts or combination thereof for use in the treatment or prevention of an HIV

infection.
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