WO 2006/ 012725 PCT/ CA2004/ 001440 LYSI NE BASED COVPOUNDS TECHNI CAL FI ELD OF
THE INVENTION 5 This invention relates to |ysine based conpounds which
present good solubility, and bioavailability. Mre particularly, the

present iny, | ates to |ysine based conpounds hayi J
physi ol ogi c‘g{a}zgog}@f%ggvabl e unit, whereby upon cl eavage ngdljf%ezauﬁiﬁ)ﬂ“fo t he

conpound s, _able to release an HV protease inhibitor. The conpounds and
phar maceul YSENE BASIR COMROUNPS! the present invention are particul arly
wel | suited for -decreasing the pill burden and increasing patient
conpliance. BACKGROUND OF THE I NVENTION 15 Inhibitors o f t he H 1V viral
p rotease_have been_devel oped relatively recently and t heir use began
only in 1@%‘.111‘&9%@91?%5) ml%ered the nost effective drugs
against H'V infection. Unfortunately, nost current proteases inhibitors
are relatively |arge hydrophobic nolecules that .possess rather |ow

bi oavai | abiF  Pyentian Hielgees plol lysiseriesd comphvadefriich pegeit rgddt @it ted n t he

t her apeut ;6. Bas81i ' TALS,d errent, i.ch too-often results
in patient E_lnon-lclgnrrpl?ilo%ﬁ%ﬁeﬁg%agy’l ﬁ‘%i’éﬁ‘%ﬁ%@ %%%fe&?g?ﬁmr L4 base é)’i(l’ﬂ’%o“giiﬁ uation
| eads to kavinsomliveelogicihip lapeblsivnitdwhigetyomon rlcaaigt ontiehalt, B cbipsmdlieads to
t he devel Hi es] stant., strains. Consequently, there I s an urgent
need to i%gér%\r}éleg {?eanso u%ﬁo*ef‘*'tey“rll%%%fbﬁ'&s\‘i%lP%H? i %@mgcg}ltgﬁagggxg@mtions )
i nhi biit oref. theSpréscatmpivestionf vk rarthubelyCoEp uitds fob avereRagN YAl RRES by the
f orm of pro%lru sa#xlf as&aﬁetl%l protease inhibitors such as described, for
exanpl e, lflﬁrﬁgggd) &HCONB1aM8°436, 989 to Hale et al, the entire content of
which is incorporated herein by reference. This patent shows a novel class

of nol ecul es characterized by favourabl e aqueous solubility, high.oral
bi oavailability 30 and facile in vivo generation of the active ingredient.

However, BACKGROUNDOgWHL pVENYDRs the ability to devel op resistance to
the-currently avail able drugs. Thus, there is a need for alternative HV

protelse inhibitors active towards w | d-type and resistant viral strains.
Thus, Inhibitors o fthe HIV viral protease have been developed relatively recently and their use

began only in 1996. Currently, they are considered the most effective drugs against HIV
infection. Unfortunately, most ¢ urrent p roteases i nhibitors a rerelatively large h ydrophobi;:
molecules that possess rather low bioavailability. A high pill burden is therefore required to

20  aftain 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 conceniration that i1_1 turns leads to the development of HIV resistant strains.
Consequently, there is an urgent need to improve the solubﬂif;'y and bioavailability of
proteases inhibitors.

25 _
Examples of improved compounds have been developed in the form of prodrugs of é.spartyl
prgtease inhibitors such as described, for example, in US patent no. 6,436,989 to Hale ez af,
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 sofubility aﬁd

bioavailability is desirable to fight resistant viral strains.



nol ecul es derived fromcurrent HV protease inhibitors show ng enhanced
solubility and bioavailability is desirable to fight resistant viral
strains. 1 WD 2006/ 012725 PCT/ CA2004/ 001440 A uni que cl ass of aronmatic
derivatives which are inhibitors of aspartyl proteases is described in US
patent no. WOGBRAN&IB to Stranix et al, the entire cont erET/OR200810EH0 | S

i ncorporated herein by reference. This patent includes, nore particularly,
N, synthetic amno acid substituted L 5 |ysine derivatives possessing

pot ent asgﬁrtﬁ :ﬁmt ase i.nhibitory properties. However, it would be
advant agest¥iEY 4455 chFemere derivalivesydsh e infhjbliontefispartyl aotresnads destuisd) i t y

and  bi Oa\i&iiUB%Qtehﬂ Ao/ 61602,81 618/ s&aalxr&@w a6 drflife Rinkent SAVAERD Is%%g&co?atm{é}&h

patl ent S CO | iance. Since it i s chal engl ng to gener ate I ot ease
i nhi bi t or Y refprsaes | heg pajert dnedudds, widrel paryipdarkn &, -synsbétistamrino sdid mbaﬁmteﬁhe

for mat i-on.Qf,.d H .V protea nhi bitaors such as . to

i nhi bi £ or sﬁ&esgﬁvéﬂcfis §ﬁ%guf)%tp°%f]pgs&) %‘% a?lg%feb(#(’@f PEIPeREeR: HevevepnBun t o
be active Wouldab&jadwamsgmam mproes Hesd é@fv@ﬁmtl@ enhvhciid Bquetid IWilit) and

consi der ag a@ 1?. 3%& tI\/brde ﬁlp@rt i ﬁ? @ %ﬁ:{ ener ation of corrpounds W th
enhanced A§a&HEEH TitQ JPdugs B o4 o T9vpRapagientcs fomnlignre. Sinee it
formul at | mwcmlemg |t@$geﬁér9ﬂagaotm& ipr&ez{aermﬁei«t@rat %ﬁﬁchgy ARl %ha%tyi%ﬁ dnfie
devel oprrent of an, effective dru 15. SUWARY OF | NVENTI ON"The present

i nvent i on"51BU} efednsh freformgtiqnnel daaliyes ofsamas BV grotmss mititornyush @ as s of
20 denbVatahit@Srst dbadribad &n Pt Sint 8§ RR6F2YE 166 @hﬁﬁiﬁ %t A F]Hmmvﬁ & Be %@e toward

pharmaceutically acceptable derivatives thereof ese conpounds nay
readi |y bESEPBRGIEES; fﬁpr\‘?i‘e\‘?tﬁ 3 ¥iable reus avithfengiderpiie ad"fm@tge&;ll Mote péfh@xlalyt,l ve

i ngr edi engedaﬁlﬁoﬁﬂf@(f ékdﬁhﬁyﬁtﬁén}éﬁ%ragﬁéoum@hﬁ?ﬁgﬁ rﬂlaﬁ)‘?iw ltlﬁl"é h{ 5 %/I ; o

aspartyl prot ease pat ent no Ive |hgre

present p#iddarmul W?EWES@&HEWEMTM@W@@@FQG Cbnrahlmn rthet et eldpriibn-of awvi r al
strain (NugheBy@gythe Wil d type 25 virus) as well as several nutant strains.
Therefore, the conpounds of the present invention may be useful as a mean
to inéfease solubility and inproving bioavailability of the active’

i ngredi ent (protease inhibitor). The conpounds of the present invention may
be used alone or in conbination with other therapeutic or prophylactic
agent s f oSUMBARNCQF MHE ISVENTOONY| axi s

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 }rlay readily be cleaved in vivo to release the active
ingtedient. 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 contfbinaﬁon with other therapeutic or prophylactic agents for the treﬁtment 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 baged

compounds that are able to release an aspartyl protease inhibitor, and particularly, HIV



of HV infection. The conpounds of the present invention possess good
solubility and 30 bioavailability and may be orally adm nistered as
aqueous solution. It is the main objective of this invention to provide an

i nproved cl agSdoibnsi ne based conpounds that are abl ep¢pckRbLRSH) AN
aspartyl protease inhibitor, and particularly, HV 2 W 2006/012725

T Ch00 R AN A40 2 DAL, BRKERSEIIILRLIETS e DE BaRER somounce o

the present ntion na ani t,
the unit tchevahberpait) rvdler%)yaipbe cleavage bé&&auﬁﬂ:thanqmdhealse té felidabd BOHIV The

present inv nt|o l.so ovi des harnace tical ositions, co r|5|ng
| ysine baded’ HoFe g@%cPFﬁ%% REFEPR. %’?ﬁ%@%*gﬁﬁn?%@mﬁ?b§ $W¥@nt|on
provi des Icﬂmpﬁﬁn@@&rﬁebadehedslﬁ@funddd&tr[t%dh&%ﬂld conpounds whi ch upon in vivo

physi ol ogi cal conditions (e.g., netabolic, enteric and/or gastrointestinal
conditiPons, etc.) allow the rel ease of a protease inhibitor (e.g., aspartyl

p rotease ’Ilh&léfd?é tRy bresenfﬂ@veﬁ%@?x‘é@ﬂés % bnd aE];%cbOth%ﬁ%P QS/SHIJEDYDQS@& | BB SET Ve

a s neans for inproving the s o ity 10 and/or bioavai | ablllty the
prot ease "FIIROBIE VR PhyHelesrd rcenchﬁgnw(é@u @@etahqbc,mntmcundfde pasémiitestiza)

f avour patcblﬁf'ﬁon% thmllbﬁwrelemeofc ?%gk?ﬁ‘g}%flto; Fle Ay g?@ﬁ%}r&t a\/sg%ulgl%rﬁay

have, for exanple , yS|o
hydr ol ysaB‘hé‘/‘OIBBfPléld@P ﬁmnresmm lmheIMpoma}d$avmencﬁnsfhenqdre\an§ﬁieeohﬂmﬂy or

ni t an_active pro
Iunlhl bi t or %ﬁﬂ%\%&ﬁ?&ﬁ% Al g%?%ﬁ:ﬁ%tkz[lg 11@111;18 411[% t%er%foasrﬁegfr Ee'dl?llceéﬁ 1@3)35%8 a11:1d HIV-1
i ncl udi ngmay famcatpatinet’sconpliamet at ed HIV-1 viral strain (e.g., NL4.3) or on

protease of H V-2 (nutated or non-nutated) or even on protease of rel ated
virus (SW etc.). The conpounds of the present invention may be 20 used

al one or The combéunds iod thevpredenpinkeattiohheayapee] Fe @EmplORiY. g{:l@hyﬁoléé_@imw for

compoundsC BRI S RPRKEEIR Pedl o S VB Elegfe6e REHs SStMe THJeRERibn may

rel ease pdierapdsQipeatSase idbibildl (), dnashiveRotetgiathiRRL ) in vivo and thereby may
inhibit (e.g., invivo) the 25 activity of HV aspartyl protease, an
enzyne essential for virus maturation and infectivity. The conpounds and

the phar mhgeptotdasd i nBHMBORIaY b 8N Hpalty)  rBERS ST 1vOY BRI @ HBMRARE G5
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, ctc.). 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 presentinventionin accordance with one aspect thereof provides a compound (e.g. a

compound able to generate an HIV protease inhibitor) of formula I:



hi gher bioavailability and may al so be apt to reduce dosages needed for
I nhi bition and consequently may |nprove treatnment of HI V-infected
patients. 30 The present invention in accordance with one aspect thereof

provi des a conpound(e.g. a conpound able to generate an_ Hl r ot ease
i nhi bi tor) ‘BPHB‘WW%% |: 3 WD 2006/ 012725 PCT/ CA2004/ oo"fﬁ%“tﬂ%ﬁ““(’ihzom \ ~

~Ol N SAN (CHZ~-n H\Rs X R2 R6 Y pharnaceutically acceptable salts
and derivatives thereof (e.g., for exanple, when thg conpound of the
present invention conprises ap am nocggo:mp, th pha maceut ically :
acceptabl e salt may be an amv m% S It'): ei AN may be, for exanple,
3 or 4, wherein X and Y, Ir"@-" y bé&asel ected, for
exanple, fromthe group(——;-eons sting of H a stral t al kyl group of 1 to 6
carbon atons, a branched gr(m;p of 3to carbon atons, a )
cycl oal kyl group of 3 toy6 carbon atond, F, CI, Br I, -CF3, OCF3 - CN,
-NO2, -NR4AR5, -NHCOR4, -OR4, -SR4, -COCR4, -CORM4, and - CH2OH or X and Y

t oget her define an al kyl enedi ox?;ngroqp sel ected fromthe group consisting
of a net hylllaé?i‘é’éﬁuﬁs’@ﬂYg?CG@IﬁEbl@fsalﬁ% | dgrivaighl Greraddean for haxhepledivdey the oup of

or oup. consy a8tk B! Cleffl Bhlfed Sh OGS, 50, (& BlRrdiguealy
br anched aqcmblgﬁ@ma}dfe@mun@nwalsﬁt)n atonms,. a cycl oal I cyl al kyl group

havings;3 to 6 carbon atons in the cycloal kyI part thereof and 1 to 3 carbon
at ons |n the alkyl part thereof, 20 wherein R3 may be sel ected, for

exanpl e, Whemmtnheaygrepfop ecomsie,Stdrdg of H, a straight al kyl

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

10 6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, By, 1, -CF;, ~OCF3, -CN,
-NO;, -NR4Rs, -NHCOR4, -ORy, -SR4, -COORy, -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-,

15 wherein Rg 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 afoms,. 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 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 Ryy-CO-, wherein R34 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-CHs-, cyclohexyl-CH,-, efc.), an
alkyloxy group of 1 to 6 carbon atoms (le.-g, CH;0-, CH3CH,O-, i so-butylO-, ¢ ert-butylO-
(Boc), etc.), tetrahydro-3-furanyloxy, -CH,OH, - CF;, - CH,CFs, - CH,CH,CF 3, p yrrolidinyl,




group of 1 to 6 carbon atons, a branched al kyl group of 3 to 6 carbon
atons, a cycloalkyl group of 3 to 6 carbon atons, and a group of formul a
R3A-CO-, wherein R3A may be selected, for exanple, fromthe group

consi sting fi/foz@uﬁ ;‘ifﬁ% ght or branched al kyl group of 1 tﬁﬁcgﬁﬁﬁ@p44(, at ons
(e.g. nethy -, propyl, iso-propyl, butyl, iso-but tent-butyl,

tert-butyl-CH2-, 25 et , | oal h t
(e.g. cychprbpi 4—m§pﬁqxémb§9ﬁ¥&g?2 cy%oﬁéﬁiﬁwa“w%ﬁ@i#— T Fatng 3 to

6 b h f 1 Ccach i
Un-al kyl Soarorhiyl CEpSEpLRRLIY, SRRt OCoIe Cm S

clo CHZ- cl ohexyl - etc an
al kyl oxy ﬁ}fh@@{zﬁﬂz)bNto}@ N%ayt cﬂEE CE%I 2@%@!%2(96 SCgtp‘bug“yl) O,

tert-buty] . e Ve 3 1_CHZCF3
i CHZCHZCE% 1% OPuiak ‘3?%’“‘1‘;1 4&%‘%02@%&?9@“ oS auReL £ et di nyl |
4- mor phol 1swhnolﬂj-8{%®molsﬂkl3&2m@kﬂmyl Apbenyl grog-piezayla HO2 CCH2-,  3-

hydr oxyphenyl , 4-hydroxyphenyl, 4-CH30C6HACH2-, CH3NH-, (CI—|3)2N-

(CH3CH2) 2N-, (CH3CH2CH2) 2N-, HOCHZCHZNH— CHSOCHZO CHSOCHZCHZO
C6H5CH20-, 2- pyrrolyl, 2-pyridyl, 3- 4- pyrldyl , 2-pyrazi nyI

2-qui nolyl, 3-quinolyl, 4- qU|nonk soqui nol yl', 3-isoqui nol yl,

2- qui noxal i nyl, a phenyl group of "fdrnul ai x% Y a pi colyl group sel ected
fromthe group consisting of 10 \ Cf and/ Na,, CNN H a

pi col yl oxy group selected fromthe 9group consisting of ~cHH / camand /

a picolyl group selected from the group consisting of

Hy
AN N N

a picolyloxy group selected from the group consisting of

[oWoas S

a substituted pyridyl group selected from the group consisting of

and a group of formula,

10

15

20



NCNN 15 Hz a substituted pyridyl group selected fromthe group
consisting of Rl x I and N N N 20 and a group of formula, 5 WD

2006/ 012725 PCT/ CA2004/ 001440 H N 5 wherein X and Y', the same or

di fferent be sel ected, for exanple, fromthe group consisting of H a
st rai ght aI‘K9¥"“§’r"8uf? of | to 6 carbon atoms, a br anched"%‘VWP“*ﬁ’Pb‘d of 3to
6 carbon atons, a cycloal kyl group of 3 to 6 carbon atons, F, , ,
-CF3, -N2, -NR4R5; - NHCOR4, -OR4, -BR4, -COOR4, - COR4 and -CH2C]—I, 10
wherein R4 and R5, the sane or diffefrent, may be selected, for exanple,
fromthe group consisting of H ajlstra al kyl group of 1 to 6 carbon
atons, a branched al kyl group of 3N 6 carbon atons, and a cycl oal kyl
group of 3 to 6 carbon atonms, 15 wherein R2 may be sel ected, for exanple,
fromthe group consisting of a di phenyl methyl group of for mila IV CH ~- 10
N r a ndphthyl-I1-CH2- group of formula VCH2 KY. V

5
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 fo 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl gfoup of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO, -NR4Rs, -
NHCORy, -ORy, -SR4, -COORy, -CORy and -CH,0H, .
10

wherein Ry 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 atdms;

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

group of formula IV

CH l N
/: X

X : Y
v

3

a naphthyl-1-CHy- group of formula V-

\CHZ

I T TR
N

- <

20
a naphthyl-2-CHz- group of formula VI




20 a napht hyl -2-CH2- group of formula VI 6 WO 2006/ 012725 PCT/ CA2004/ 001440
H Cl \'\ X Y VI a biphenyhnethyl group of formula VI 2 C X VII

5 and an anthryl-9-CH2- group of formula VIII CH2 X Y VIII and wherein
Rl maybe a ghSayakissunit (e.g., a physiologically cleayahtobtivide Whereby
upon to cleavage of the unit, the conpound rel eases a protease inhibitor
(an HIV protease inhibitor), provided that R is not H For exanple, R
nmay be an enzymatically or netabolically cleavable unit or hydrolysable
bond.whi ch may becﬁlea ed-under enteric and/or gastrointestinal conditions
(pH) or other phyéio g andi tions. 15 In accordance with the present

i nvention, R my be for exanple, fromthe group consisting of
(HO 2P(O and ( MO) 2P(&. @in Mis an alkali nmetal (e.g. Na, K GCs, etc)
or alkaline earth n&tal (Ca, YMy, etc.). 7 WD 2006/ 012725 PCT/ CA2004/ 001440
Further in accordance w ty the present invention, RL may be a group of
formula RIA-CO, wherein RIA may be selected, for exanple, fromthe group
consisting of a straight or )

-

a biphenylmethyl group of formula VII

and an anthryl-9-CH,- group of formula VIII

1 “~

CHy

C LT

\/

/ . ”w
VIII

Xl

and wherein R; may be a cleavable unit (e.g., a physiologically cleavable unit), whereby upen
10 cléavage of the unit, the compound releases a protease inhibitor (an HIV protease inhibitor),
provided that R, is not H. For example, Ry 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(O) and (MO),P(0), wherein M is an alkali metal (e.g. Na, K, Cs, etc) or
alkaline earth metal {Ca, Mg, etc.).



branched al kyl group of 1 to 6 carbon atons (e.g. nmethyl, ethyl, propyl,

| so-propyl, butyl, iso- butyl, tert-butyl, tert-butyl-CH2-, etc.), a

cycl oal kyl group having 3 to 6 carbon atons (e.g. 5 cycl opropyl -

cycl ohexyl - _etc a_cycl oal kyl al kyl group having 3 to 6 carbon atons in

t he cycloéW?ﬁmeg? >thereof and 1 to 3 carbon atoms i nP¢HeARPPI4+har t
thereof, (e.g. cyclopropyl- CH2-, cyclohexyl-CH2-, etc.), an al kyl oxy group
of 1 to 6Fedirehomaepoirges witl theOpB@n; MVEMBEHROmayits e oty bﬁformv@rlim{ﬁﬁ-yl O

i SRR E R s B i
Gar 5 10 ISEPrapy. Sp-
2. Bxy/: Iagiyln?ﬂ“ : %-@ﬂ% Bﬁ"ﬁ?‘ﬁfyﬂeé‘gw He ﬁ’ﬁ GYCMW BoEp ;hh ?é%&ﬁ%wioms (g

3-i soqyli n@jcydpmp%i Quydlsheali Bil), a@yﬂb{ﬁlﬁbﬂéﬂ(ﬁrg@b&ﬂ) hé¥fingd Dtdrglcarbyn afoms¥n/thd 11 15
a picolyl groyp selected from group consi sting of nd Nc NN
H2' (2- pi cBISRafyl sathfheen Pydéaoa cemowajonﬁdn&hﬁ)ﬁmm ngmocg PRIER¥Y from

the gr oupCHEORSEIShHBCEL-, e‘to)C"ﬂl alkidodY %fouﬁ ~ofl 1No/6 3R8on GldmdNe.g. HEH;0-,

(2- plcdlylo§§& (3-pi col yI oxy g 4-pi coly g&
20-, iso-butylO-, teri-butylO- (Boc), etc) 20H, CH30,C-, CH50,CCH;-, Acetyi-
OCH:CH,-, HO,CCH;-, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl,
10 (CH3)pNCH,-, (CHs3);CHCH(NH,)-, HOCH;CH,NH-, CH;0CH;0-, CH;0CHCH;O-, 2-
pyrrolyl, 2-pyridyl, 3-pyﬁdyl 4-pyridyl, 1-methyl-1,4-dihydro-3-pyridyl, 2-pyrazinyl, 2-
quinolyl, 3-quinolyl, 4—qu1noly1 1—1soqu1n01y1 3-isoquinolyi, 2-quinoxalinyl, aphenyl group

of formula

15

a f)icolyl group selected from the group consisting of

\GHz
gz
® (L
M// e N// and ﬁ//
H,
{2-picolyl) i (3-picolyl) (4-picolyl)
20 a piéolyloxy group selected from the group, consisting of
0
-~ \CHZ

(2-picclyloxy) (3-picolyloxy) {(4-picolyloxy)




8 WD 2006/ 012725 PCT/ CA2004/ 001440 a substituted pyridyl group sel ected
fromthe group consisting of \ X | / x| and/ NN (substituted
2-pyridyl) (substituted 3-pyridyl) (substituted 4-pyridyl) 5 and a group
of formul a, whufePss 10 wherein X', Y, R4 and RS are ascdelihnamhderei n.
The present i nvention further provides in another aspect.a conpound of
formula Il, O HCHROR \ SN(CHZHR3 X~~Rz 1/ R Il Y 15
pharmaceutical |y acceptable salts and derivatives_.thereof (e.g., for,
exanpl e, asvbstirethépyrhponm eelested fFran BegEBRCOTSRIBEL  on conprises an ami no
group, the pharmaceutically acceptable salt nay be an ammoniumsalt), 20

wherein n maybe 3 or 4, wherein X and Y, the sane or djfferent, may be
sel ected, for exanple, fromthe group consisting of a straight alkyl
|
| S

group of 1 to 6 carbo \toms, a bran?wﬁ/a&kyl gr oup
t .
X ) X X——
kN/ ' ”\N/ and ’\N

3to

(substituted 2-pyridyl) (substituted 3-pyridyl) (substituted 4-pyridyl)

and a group of formula,

10 .

wherein X?, Y°, Rg and R; are as defined herein.

The present invention further provides in another aspect a compound of formula II,

O\\ /O

HaOR,
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15

pharmaceutically acceptable salts and derivatives thereof (e.g., for example, when the

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

acceptable salt may be an ammonium salt),

20  whereinnmay 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, 2 branched alkyl group of 3 to

6 carbon atoms, a cycloalkyl group of 3 to 6 carb‘on atoms, F, Cl, Br, 1, -CF3, -OCF3, -CN, -
25 NO,, -NRRs, -NHCOR;, -ORy4, -SR4, -COORs, -CORy, and -CH,OH or X and Y together



6 carbon atons, a cycloal kyl group of 3 to 6 carbon atons, F, C, Br, I,
-CF3, -OCF3, -CN, 25 N2, -NR4R5, -NHCOR4, -OR4, -SR4, -COOR4, -COR4, and
-CH2OH or X and Y together 9 WD 2006/012725 PCT/ CA20041001440 toget her

define an al kyl enedi oxy group selected fromthe group consisti njg of a
met hyl enedi SRY'EPGIS of fornmula - OCH2O and an et hyl eneiTésAP B0 of
formula - OCH2CH2O-, 5 wherein R6 may be selected, for exanple, fromthe

group con‘@igeihérn@eﬁlﬁe aans tallaieghdionyt kyrbupg rselepted ofrorh ﬁh:: Egrwr lsomsisingef =
branched al kyl oup of 3 6 _car aIk
havi ng 3 1P8lﬁ§13%%§%(gﬁg‘3{"5nostl ﬁ’ﬁmlﬂﬁec@%l aﬁq‘sfn ﬁglly ugn‘}éJ tf’ng%laS car bon

atons i n OOE,CHJy| part thereof, 10 V\/nerel n R3 may be sel ected, for
exanple, 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

group of @hér&n@aciﬁd' eREQ@ATOr @Athpfe, BoMURe Bloup BNl &%ﬁ@m althiedrgiph R3A
may be sel ect ed or exarrpl e, fromthe group conS| sting of a strai ght or

branched %I k{A © GAdap 2kms, aiwanshedaplbyBroun shs t9 & rbopwionp a yeipgivialigl opyl |

i SO- propy, ou@h‘év‘iﬂ ﬂo%)ca@&ﬁé{oms if fle Peibiikyl gl iter Qb 1 Q’?carbo%@tcﬁﬁscm)the
cycl oal ky ]kjaroup aV| ng 3 carbon atons (e.g. cyclopropyl-, cyclohexyl -

.etc.), eroEharefl al kyl group having 3 to 6 carbon atons in the

cycl oal kyI part thereof and 1 to 3 <carbon atons in the al kyl part thereof,
(e.g. cyclopropyl -CH2-, cycl ohexyl-CHr, etc.), an al kyloxy group of 1 to 6
car botp atmei(léisgna@m@ctedcﬁbﬂmple, fromstbs lgmuylo@slstmg of {1, ustspight alkBoc)

etc.), t Ghi %g'&? G%alfbgr a mc]gazgaﬂ r%ﬂup d&%t%arbo&% C|—|2C|421%a|.:n'3(y1

pyrrol i dl%y prperi
Acet yl - %Iﬁ@-&’f 3 tolm%d%tqms?;andwg'quymm}l Rz A€y, drlﬂm@ﬂphﬁnyh}; be selected

HOO DO N BRSPS SR b égﬁﬁﬁ%eﬁ%chg%%m %5 gy
3-pyridyl atords peyg | iythyl, 2tH9Y gapRl liso-prosil Bﬂ&ly liso-BhtAUteRObuyy, ety InTHLY, | 1-
| 0qUINOl Y13, avycioatlyl Bioud havirs 50 6 eacbon aoms (g thaloptopsl oy nlohexsl e & 2> %
yl

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-CHy-, cyclohexyl-CH,-, 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,0H, - CF3, - CH,CF;, - CH,CH;CF3, p vrrolidinyl,

20  piperidinyl, 4-morpholinyl, CH30,C-, CH3;0;CCHjy-, Acetyl-OCH;CH;-, HO,CCH,-, 3-
hydroxyphenyl, 4-hydroxyphenyl, 4-CH3;OCsH4CH,-, CH3NH-, (CH3)N-, (CH;CH;)N-,
(CH:CH,CHy);N-, HOCH,CH,NH-, CH;0CH;0-, CH;0CH,CH,0-, CgHsCHO-, 2-

~ pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-pyrazinyl, 2-quinolyl, 3-quinolyl, 4—qu1noly1 1-
isoquinolyl, 3-isoquinolyl, 2~quinoxalinyl, a phenyl group of formula

25

a picolyl group selected from. the group consisting of

10




a picolyl group selected fromthe group consisting of to WO 2006/ 012725
PCT/ CA2004/ 001440 CH2 Hz CUCX and |l NCNN xi a picolyloxy group
selected fromthe group consisting of o ~~CHz H CEOI and Il / NCNN

5 H2 a subs‘t,vbtzwﬁﬁ,giz.@yrl dyl group selected fromthe groug-16e0Shshi4a® of Xx-~
x and 10 N and a group of formula, H N N-> 15 20 wherein X and

Y', the sane or dlfferent may be sel ected, for exarrp\e fromthe group
consisting of H a strai ght al kyl group of 1 to 6 carbgm atons, a branched
al kyl group of 3 to 6 carbon atons, a cycl®al kyl group of 3 to 6 carbon
atoms, F, d, Br, I, -NCG2, -N ; 4, - ORE™- SR4, - COOR4,
-COR4 and - CH2COH,

191/ N/ and N/

a picolyioxy group selected from the group consisting of

SUNIOAS &

a substituted pyridyl group selected from the group consisting of

N _Cj/ _,(%
L~ 7 N

and a group of formula,
: rN |
NI\)—
15 .

20  wherein X’ and Y?, the same or different, may be sclected, 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, By, 1, -CF3, -NO;, -NR4Rs, -
NHCOR,, -OR4, -SRy, -COORy, ~COR; and -CH,OH,

11



11 WD 2006/ 012725 PCT/ CA2004' 001440 wherein R4 and R5, the sane or
different, may be selected, for exanple, 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, and a cycl oal kyl group of 3 to 6 carbon atons, 5 wherein R2
may be sel e¥PEWPIGM the group consisting of a di phenyHHSHEADGPEEY of
formula IVCH X Y IV a naphthyl-Il-CH2- group of formula V CH2 X Y,
V 10 a naljdrein\Br- 2hdCRE -thg samp oo fliffeconithay W seléd2edXforYexampie, fimmbihpheonp met hyl
group of for.nul a | 12, 06/ 012725 / CA2004/ 00144 CY.,X/ VII
and an an"toﬁflﬁqgng&?-md’r%%} BTy Fhutt 4 %a’f on 2SS, agﬁaP?Aheg ﬂk‘g?group e

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

5  wherein Ry may be selected from the group consisting of a diphenylmethyl group of formula
v :

2

CH,
l e R
N
Xt Yy
Vv

0,

a naphthyl-2-CH;- group of formula VI

Hy
/Cm
AN
X' vy

VI

Hd

a biphenylmethyl group of formula VII

12




5 and wherein R1 may be a physiologically cleavable unit, whereby upon

cl eavage of the unit the conpound may be able to rel ease a protease
inhibitor, provided that R is not H In accordance with the present

i nvention, selected for exanple, fromthe gr ) dapnsi sting
of (HO)2P(Q$|02 Weve 2P(O) wherein Mis an al kal | rretaf)éll?(e/.\zé?4/(ﬁlg‘?§K, Cs)
etc) or al kallne earth nmetal (Ca, My, etc.). Further in accordance with
the present invention RL may be a group,of formula RIA-CO, wherein R1A
may be selected fromthe group conS|st|B© of a straight or branched al kyl
group 15 of 1 to 6 carbon atoms (e.g< ne S, et hyl, propyl, iso-propyl,
butyl, iso-butyl, tert-butyl, tert butyl- etc.), a cycloal kyl group
having 3 to 6 carbon atons (e.g. cyg cycl ohexyl - etc.), a
cycl oal |l cyl al kyl group having 3 to bon at¥dns in the cycl oal kyl part
thereof and 1 to 3 carbon atons in al kyl part thereof, (e.g.

cycl opropyl - CH2-, cycl ohexyl - CH2-x" &tc.), al kyl oxy group of 1 to 6
carbon atons (e.g. CH3O, CH3CH2O, iso-butyfO, 20 tert-butylO (Boc),
etc.), -CH2ZOH, CH3IQ2C-, CHBOZCCHZ-, Acetyl - OCH2CH2-, HO2CCH2-,

2- hydr oxyphenyl, 3-hydroxyphenyl, 4- hydr oxyphenyl , (CH3) 2NCH2-,

6 ca

(OB)ZHQ%I& - 2CH2N 20, GBOGQGQO- 2-pyrrolyl,
2-pyridyl | ‘[;a“p%ﬁ %9?3@?“ uly 2006/ 01272 PCT/ CA2004/ 001440

1- net hyl - dlhydro 3-pyridy| 2-pyrazinyl, 2-quinolyl, 3-quinolyl,
4-quino|y|, 1- isoquinolyl, 3- isoquinolyl 2- qui noxal i nyl , a.phenyl group
of formula Ill 5 a plconI group\selected fronlthe group consi sting of
\CHZ Hz and NN O- (2 CHy

Iiil'iil.“
x’
VI

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)ZP(O,)_ and (MO),P(O), whetein M is an alkali metal (e.g. Na, K, Cs, efc) or
alkaline earth metal (Ca, Mg, etc.).

Further in accordance with the present invention R; may be a éroup of formula R4-CO-,
wherein R4 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, tert-
butyl-CHp-, etc.), a cycloalkyl group having 3 to 6 carbon atoms (e.g. cyclopropyl-,
‘cyciohexyl- efc.), 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-CHy-, cyclohexfl-
CHa-, etc.), an alkyloxy group of 1 to 6 carbon atoms (e.g. CH30-, CH3CH,0-, z‘so—butle—,
20 tert-butylO- (Boc), efc.), -CH,OH, CH30,C-, CH30,CCH;-, Acetyl-OCH,;CHy-, HO,CCHy-,
2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl, (CHj3),NCH,-, (CHg)iCHCH(NHz)—,
HOCH;CHNH-, CH;0CH,0-, CH;0CHCH>0-, 2-pytrolyl, 2—pyridyi, 3-pyridyl, 4-pyridyl,

13



picolyl) (3-picolyl) (4-picolyl) to a picolyloxy group selected fromthe
group consisting of -~CHp Hz CXCand NN H2 (2-picolyloxy) (3-picolyloxy)

(4- picolyloxy) a substituted pyridyl group selected f

romthe group

consi sting of 4 x and N N (substituted 2- pyr|1éy&2(subst|tuted

3-pyridyl) Wgﬁ%?PFVﬁted 4-pyridyl) and a group of for Mfi

2006/ 012725 PCT/ CA2004/ 001440 H N 5 wherein X, Y',

/o0
R4 and R5 are as

defi ned hbneﬂmtlﬂﬁﬂ@dhulqhﬂdﬂas@qghuﬂ@he:qusdmt Bﬁg@ﬂﬁﬂpn4ﬂwhmb&esla

\C grrp ound ggqufu%rl qu.Jv—lsoqumélyl % qumoyahny a pﬁ%y?group of ts r'?‘:mha

N

a picolyl group selected from the group consisting of

(CHRH\R3 X N R6 Y X

o ot

(2-picolyl} {3-picolyl) (4-picolyl)

10 apicolyloxy group selected from the group consisting of

Q. O™ Gz

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

a substituted pyridyl group selected from the group consisting of

15

(substitted 2-pyridyl) . {substitated 3-pyridyl) (substituted 4-pyridyl)

and a group of formula,

14




I la pharmaceutically acceptable salts and derivatives thereof (e.g., for
exanpl e, when the conpound of the present invention conprises an anm no
group, the pharmaceutically acceptable salt nay be an anmoniumsalt), 15
wherein X sane or different, may be selecte ‘ e, from
the group a‘évgriz;{?(g'%?ﬁﬁ of H a straight alkyl group of gpmf/@%mg@?%% at ons,
a branched 'al kyl group of 3 to 6 carbon atons, a cycloal kyl group of 3 to
6 carbon atoms, F, d, Br, |, -CF3, - 3, -CN, - NO2, -NR4R5, -NHCOR4,
-OR4, -SR4, -COOR4, -COR4, and -CHZOH ox X and Y together 20 define an

al kyl enedi oxy group selected from tE oup consi sting of a nethyl enedi oxy
group of fornmula -OCH20- and an et nedi oxy group of formula - OCH2CH2O
wherein X and Y', the sane or different, may be sel ected, for exanple,
fromthe group consisting of H a straight alkyl group of 1 to 6 carbon
atonms, a branched al kyl group of 3 to 25 6 carbon atoms, a cycl oal kyl
group of 3 to 6 carbon atons, F, d, Br, T, -CF3, -NO2, -NR4R5, - NHCOR4,
-OR4, - SRéhereldOORY,, R4GORR;s arechs dHROMeredt WO 2006/ 012725 PCT/ CA2004/ 001440
and wherein n, RlL, R3,- R4, R5 and R6 are as defined herein. In an

addi ti onal aspect the pr esent i nvention provides a conpound of fornula Jib
, 0 H CricRirtker asrsaR fhe preggnt ixveRgopproyidss a sompaupgofformula Iia;

10

pharmaceutically acceptable salts and derivatives thereof (e.g., for example, when the
compound of the present invention comprises an amino group, the ﬁharmaceutically
acceptable salt may be an ammeonium 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, E, Cl, Br, 1, -CF,, -OCF;, -CN, -
NO,, ‘NR;IRS> -NHCOR4, -ORy, -8Ry, ~COOR4, -COR4, 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,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

25 6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NQ,, -NRyR;, -
NHCORy, -ORj, -SRy, -COORy, -COR, and -CH,0H,

15



pharmaceutically acceptable salts and derivatives thereof (e.g., for
exanpl e, when the conpound of the present invention conprises an anm no
group, the pharmaceutically acceptable salt nay be an anmoniumsalt), 10
wherein X and Y, the same or different, may be selected, for exanple, from
the group YBR&I6YI378Y of H, a straight alkyl group of IPGRCARUIHH at ons,
a branched al kyl group of 3 to 6 carbon atons, a cycloal kyl group of 3 to
6 car bon @aide®reits, X R, B, RJ and-masd%a,hereﬁ\l, - N2, -NR4Rs, - NHCOR4,
-OR4, -SR4, -COOR4, -COR4, and -CH2OH or X and together define an
al kyl enedi oxy group selected fromthe group consisting of a methyl enedi oxy
group  15mQh afi@itioaH aspe@qﬁa Qfeseﬂ chvasticatphyi @R do@ysyurdrddi@mafa Iitor mul, a

- OCH2CH2O-, wherein X the sane or different, nay be selected for
exanpl e, from t he group conS|st|ng 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
group of 3 to 6 carbon atons, F, O, Br, 19 -CF8, -NO2, -NRAR5, - 20
NHCOR4, - OR4, - SR4, -COOR @a:zﬁ”é???d -CH2@H, apd wherein n, Rl, R3, R4, R5

and R6 are as defined In ! nal aspect, the present
M?Lgr il aH | | c WS 2006/ 012725

i nvention provides a
CHCRl N - (CH2H \

PCT/ CA2004/ 001440 &
pharmaceutical ly .acce e sdfts and derlva?lves hergof (e.g., for
n conprises an am no

exanpl e, when the c#®npound of the present inyenti
group, the pharmaceutically acceptable salt mﬁ e ammoni um sal t), and
wherein n, X Y, X, Y, Rl Rg, R%IbRS and R6 are as defined herein.

o

5
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 exainple, 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, 1, -CF3, -OCF3, -CN, -
NQO,, -NR:Rs, -NHCOR,, -OR4, -SR4, ~-COORy, -CORy, and -CH,OH or X and together
define an alkylenedioxy group selected from the group consisting of a methylenedioxy group
15 of formula -OCH,O- 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 I, a straight alky! group of 1 to 6 carbon atoms, a branched alkyl group of 3 to

& carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CFy, -NQ», -NR4Rs, --
20 NHCOR4, -OR4, -SR4, -COORy, -COR, and -CH,OH,

and wherein 1, R, Ra, R4, R5 and Rs are as defined herein.

In vet an additional aspect, the present invention provides a compound of formula Ic

16




10 I n anot her aspect, the present invention relates to a conpound of
formula IA;, O CH2ZORI ~OS NJ-(CH2-HRa Y| R2Z N/ 11 A 15 wherein Y,
n, RI, R2, R3, X and Y are as defined herein. In accordance with the
present inventi may be, for exanple, (HO2P(O or .
Further in ‘Z@gglr%@yr?gge with the present invention, n rraypcf)#gaA%(%@(”%(i/ be, for
exanple, H R3 20 may be, for exanple, CH3O-CO R2 may be, for exanple, a
di phenyl net hyl group of formula IV, where X and Y' maybe, for exanple H,
17 WO 2006/ 012725 PCT/ CA201) 4/ 001440 CH Y. 1V Therefore, conpounds of
formula 1A as well as pharmaceutically accgptahlie salts and derivatives
t hereof are enconpassed by the Sr%%@hﬂ nven ion,| 501 0 CHZOR 0 //01
SN (CHZ)4- HO H2N IIN su@\Qp , for exanp C ound of formula HA
wherein R is (HO 2P(0O ﬁm&ouﬁd’(%‘ﬁn—jpp foifmul aR4 1 A wherein Rl is
(NaO) 2P( O . Y—L | ' :
L -

Y

5 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),

and whereinn, X, Y, X?, Y’, Ry, R, Ry, Rs and R are as defined herein.

10
In another aspéct, the present invention relates to a compound of formula IIA;
CH,OR 7 T
O Q 2 1
\Va N
S CH N R
I AN N (CHzA— N 3
Y—-]—* ' Ro
e . o
ITA
15

wherein Y, n, Ri, Rz, R3, X* and Y’ are as defined herein.

Tn 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. Ry
20 may be, for example, CH30-CO. R; may be, for example, a diphenylmethyl- group of

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

17



In yet another aspect, the present invention relates to a pharmaceuti cal
conposition conprising at |east one conpound of formula I, 11, Ila, IIlb,
Hc, ILA, HA or conbination of conpounds of formula I, Il, Ha Ilb, He, IlA
and/ or HA'. The pharnaceutical conposition 15 may conprise a
phar maceut i¥WaPYYVEFept abl e carrier. The pharmaceut i cal PG P146h may
conprise, for exanple, a pharnmaceutically effective anount of such one or
nore conpounds or as applicable, pharmaceutically acceptabl e amoni um
salts thereof. For exanple, pharmaceuti call conposition of the present
invention may conprise one or nore 20 ofsfhe follow ng conpounds; -a
conpound of fornmula Ila wherein n | R RL WSRO 2P(O), Xis 4-NH2, Y is H,
X isH Y is H R6 is iso-butyl O CO 18 WD 2006/ 012725
PCT/ CA2004/ 001440 - a conpound of fdErmal a Ha~yhefein n is 4, R is
(NaO 2P(O), Xis 4-NH2, Yis H Xxis H Y is ¥, R6is iso-butyl and R3
is CH3O-CO 5 - a conpound of formula Il@&wherein nis 4, R is (HO2P(O,
Xis 4-NH2, Yis H X isH Y is H R6is iso-butyl and R3 is CH3CO - a
compound of formula Ila wherein nis 4, Rl is (HO2P(O, Xis 4-NH2, Y is
3-F, X is H Y isH R6is iso-butyl and R3is CH3O-CO 10 - a conpound
of for nul Bhdrifomh @bBbdundé of FordnulRITA’ SasGriCEs phinadeclly Yocegtatte sflts bd H Y
is H R6 is iso-butyl and R3 is CH3O CO, .a cqonmpound of formula Ila wherein
nis 4, Rieryvatives f}gﬁqoégqe_e@ﬁmgasqeg by ingpeset ipeenfipn, )y s H 15 Y is H R6 is
- iso-bwyl and R3 is CH3O-CO - a conpound of fornula Ha wherein nis 4, R
is (CH3)2NCH2CO, X is 4-NH2, Yis H X is H Y is H R6 is iso-butyl and
R3 is CH30-CO, 20 - a conpoundyphgformulf Il d wher@in nis 4, R is
(CH3) 2CHCH(NH2) CO, X i s¢- M2, | YiS5H Kis is H R6is iso-butyl
(GHagr"a

and R3 is CH3O CO _a=gonpsun h"wherehn n is 4, Rl is
(HO 2P(0), X is 4- YishH Xx is H Vv
CH3O CO and wher ej s nap?Lt\h’}ﬂ gr i
' HoN
¥

is H ®~is i so-butyl and R3 is
1TA

yl - 2- CH2

such as, for example, compound of formula ITA* wherein R, is (HO),P(O) or, compound of
10 formula HA’ wherein Ry is (NaO),P(O). '

In yet another aspect, the present inventipn relates to a pﬁarmaceutical composition
comprising at least one compound of formula 1, 11, Ila, IIb, Ile, DA, ITA’ or combination of
compounds of formula I, I, Ia b, Iic, ITA and/or TA’. The pharmaceutical composition
15 may comprise a pharmaceutically abceptable carrier. The pharmaceutical composition ﬁay
comprise, for example, a lpharmaceutically 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, Ry is (HO),P(0), X is 4-NH,, Yis H, X’ is H, Y’
is H, Ry is iso-butyl and R is CH;0-CO, '

18




25 group, - a conpound of forrmula Hb wherein nis 4, Rl is (1102P(O, X is
4-NH2, Yis H X is H Y is H R6is iso-butyl and R3 is 4-norpholine-CO
and wherein the naphthyl group is a naphthyl-1-CH2 group, or 30 a

combi nat i on,@f,,Aany,9f the above nentioned conpounds. | np@nc-adehidsiqnal
aspect, the present i1nvention relates to the use of at |east one conpound

of formula I, I, Ila, Hb, Ilc, HA IIA or conbination of conpounds of
formula I, H Ha Hb, He, 19 WD 2006/012725 PCT/ CA2004/ 001440 HA and/ or

ITA or phacsBssmtiof 8l AECRRraR s 3R 18 (NROPR(O)YHtis w8, ey HOX’ (=N, wel |
as their conbinations) in the manufacture of a drug (or pharnmaceuti cal
conposi t i ¥nis H.d¥s it He-duybanrditsit CHeP-Chk evention of an HIV infection. 5 In a
further aspect, the present invention relates to thé use of at |east one
conpound of formula I, Il, Ila, I1lb, He, I1A 11A or conbination of

conpoufids- otorfmund bEformulp fila vigrein bis 4 Reis (IR (@hdf §A-NEAY g, X' isH Y
pharnaceuﬁ%g Ey.ggﬁgfﬁgﬁiq galds or derivatives thereof in the treatmnent
of - an Pt

or preventro nf6cticn in a mamal in need thereof or for
del aying the apparition of AIDS. 10 In yet a further aspect, the present

invention relates.to.a nethod of. treatd v i aw ;. kVsi-nfaction
(or fordé?gﬁpﬁﬁmgﬁgﬁ%%%§#?¥?%%m%%1§%§§999%9B?F2fﬁggégﬁ%%?g?gg%%gagg’Least
one conpyuidi,of; if po-miybadd Rilis CHYIO-€0,1 1 b, I1c, HA |1 A or conbination of
compounds of formula I, Il, Ilallb, Ile, IlAand/or I1A or

phar md€eutical |y acceptable salts or derivatives thereof to a 15 mammal in
need t her epfompdundBOid@N]aTRPACIH Hés QR ILOH;CONE i 4-DE, S Bl % it 61, & donpound
of formula I,: 11, Ila, llb, he, JIA or HA', pharmaceutically acceptable
salts or HeRéFdtrhed apf8p S sPsrOuse in the treatment or prevention of an
H V infection. 20 In yet a further aspect the present invention relates to

a nethod of fabricating a _|ysine based ) ) . s
- a compound of fon%ula IIaywherein nis 4, Ry is 3-pyridyl-CO, X is 4-NH,, Yis H, X’ is H,

15 Y’ isH, Re is iso-butyl and Rs is CH;0-CO,

-a compouﬁd of formula INa wherein n is 4, Ry is (CH;);NCH,CO, X is 4-NH,, Y is H, X is
H, Y’ is H, R is iso-butyl and Rz is CH;0-CO,

20 - acompound of formula Ila wherein n is 4, R; is (CHs);CHCH(NH,)CO, X is 4-NH,, Y is H,
X’ isH, Y’ is H, Re is iso-butyl and Rz is CH30-CO,

- a compound of forntula b wherein n is 4, R; is (HO)P(0), X is 4-NH,, Yis I, X’ is H, ¥’
is H, R is iso-butyl and R is CH;0-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), X is 4-NH,, Yis H, X’ isH, Y’
is H, Rg is iso-butyl and Rj 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, b, Ilc, 1A, TTA” or combination of compounds of formula I, IT, Ha Iib, Iic,
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conpound, using any one of the conmpounds disclosed in US patent no.
6,632,816 to Stranix et at or a nmethod of fabricating a conpound able to
generate any one of the disclosed in US patent no. 6,632,816 to Strani x et
al . upon cleavage of a (in vivo) cleavable unit. 25 The conpounds |i sted
her ei n are‘%?éwgmép§’enbodlnents of the present inventi¥/eRE¥®I4e to be
understood that the present invention is not restricted to these conpounds
only. Thelepnt/orghi’ erpitemacsatidaily @f:cregmble\ﬁeltmmdmwatwee fisref fasovelhastount
effective { e H_V._inf.ect nt .or for
r educi ng Oferg]fJL.tlo% nga I%anufac:ﬁ%engf Oﬁ\‘ﬁ%%k g% eutlcal clomg stltlotB ‘gor l}lﬁ alé %{1

herein thatmmwmphmbﬁaﬁﬂﬁmuﬁmtby ef fective anDunt" may be construed as an
anount giving a desired therapeutic effect, either taken into a single or
mul tiple doses or in any dosage or route or taken alone or in conbination
Wi th othein thettpeidpdcs, BYPRIsent ihientibe relsdsS & e dsbB R 86 Nbnd Et)bgﬂ)ﬁlh@%f a

"ph ti [ ff t b d t ood
20001 015 Bbe Yl alhs HoraOTR HoHsGRBOHEGA SHOmROFR TN 1o BeOH H v
(H V-1 angal dhMro2 1@s o%halm@&uﬁ@dlgta%ge)p’kﬂbfe%ﬁﬁssor(c%ngatwes ﬁigﬁeyf fn tﬁ@gea‘ﬂﬁ&\g Ioi' I, and

si m an i mmunodefi ci ency .virus infection cycle ( tion of
repl i cati Bi§ventionef %Hi%hnfemm ama@nmai ELepgil thgreaf et for éﬁmﬂ@aﬂmmypamga@fsm
which rehypgn aspartyl proteases for its life cycle. An inhibitory effect
is to be understood herein as 5 an effect such as a reduction in the
capacilfy of an organism(e.g. H'V) to reproduce itself (replicate), to

re-infect rcqmﬂj e Lbition
elininati Iélﬁ)?gt ao an@%r gtgﬁe es%;ﬁihmv%ﬁol? ¥e?£ﬁﬁso rH%Hé acfs cgf trea %g Q]i_ﬁr@r gnb%zu% yl
protease"HEVéﬁﬁsbdGMHbemdﬂﬂmgﬁmbMymaudofhﬁmmdmnmnmngh@nmsmﬁmgyikmﬂehease
encoded by, | ;us t I T rm. =
"prophyl ac(f i cgf@ Hf’% lél(mceﬁa%uﬁ?’m 09151 tl“g?ﬂ){ﬁ‘?fnpg'fn? 8% ?‘W@“qar}’
prevent i ng, Hi b, ]iInn E@candmn A’ mr@:hﬁnﬁfbﬁtﬁﬂilly ARActdbSeath of @irifrativieh thet B 0 a
"patiepnt” refers t a mammal, including a human. 15 The terns .~
" phar ?ﬁ%%%#??mﬁ£@ﬁﬁg§ble carrier", "pharnaceutically acceptable.
adjuvant and "physiologically acceptable vehicle" refer to a non-toxic

carrier Ofn 4 uvant that nmay -be
another aspect the present invention relates to a compound of formulaI 11, Ha, IIb, Tc, ITA

or ITA’, pharmacentically 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 ef
al. or a method of fabricating a compound able to generate any one of the disclosed in US
patent ne. 6,632,816 to Stranix ez 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 paﬁent 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




adm nistered to a patient, together with one or nore conmpounds of the
present invention, and which does not destroy the pharnacol ogical activity
thereof . 20 The present invention provides pharmaceutically acceptable
derivati ves,of ompounds of formula I (such as conpoypgs prmul ae
1, Ha, IIbW%ﬁé&hﬁﬁﬁ nd HA') and where applicable pharnacgutgggrf
acceptable salts thereof such as, for exanple, amoni um salts.

"phar naceampwmhwnmrwpfoamy@fﬁw FEV-hawddVangs wﬂbam@@&m&&s (G
accept abl g193{ . £38Rer, 2w & ﬁ&odﬁﬂ&&c‘?%ﬁ% (SBF))PinREBPYRde @€t hi s

i nventi on or any O er COITpOUI’] ’ll C on adm ni stration to a I’ECI pl ent,
i s capabl ehéfitiqr mﬂmaﬂmqagoz(, dcm@cindry mﬂturﬁm bediing jtch aud ap cun dreghismt whieh

t t t
00 P RBLI Y A koA EARIOLL, i b M BESty Lo £
i ncl udes ﬁxoléffec?ﬁ&uﬂkﬁu’ra)feﬁucmsﬁtmyha caplabityl of aprm'ggahsm lﬁﬂug ylHIV)p‘.e ngrbducheixglf | t

isto be ood reln that a . branched a t.0 .6 .cay bon

nt o i PR S ro Ran IR g Erlsur praven s BB o dp el )

2- pentyl,ogmpgg@ﬂﬁn etc. 21 WO 2006/012725 PCT/ CA2004/ 001440 It i st ob e
understood herein, t hat a " cycloal kyl group having 3t o 6 carbon”

i ncl udes for exanple without limtation, cyclopropyl, cyclobutyl,

cycl opent ¥, tepé FIBY HbRAGX Mha (Eﬂ\ﬁaspartﬁ@f&é@se” &e §§édt1ﬁteﬂﬁ£ﬂg\lf§tﬂ Elﬁd)iﬁblude
appropriate bases include alkali metal (e sodi unm, al1ne earth netal
(e. g. 10 magheasragiy) protpseRsadd By thefpmap E&m@%ﬁﬁw@%m@%ﬁ’% 1 othe conpounds of
this: |nvent|on contain one or nore asymmetric carbon atons and thus may

occur as racemates and racem c m xtures, single enantioner, diastereoneric
mi xt ur es Zheterrn Spiopleilacticallyl efigptivetagionnl Selas e an AnUnS eiIFLV e BREPICEING of

t hese co r Nee » al i h
stereogegﬁggggﬁ o%%ﬁgéﬁiggﬁ% ]ﬁﬁaéﬁﬂgﬂgh'éﬁngngﬁgégP%nIﬁ%ﬁ%@h&%&ﬂ?@%&lIy
accept abl bumal.t s of the conpounds of this invention include those derived
15 fron1phannaceut|cally accept abl e i norgani ¢ and organi c aci ds and bases.
Exanpl%s of such acid salts include: acetate, adipate, alginate,

aspart at eTho enmeatpharnipeanienidsadcbpnaiat ean‘i@i‘”slﬂ;ﬂlammceuticaﬂy 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, IIaL, IIb, Ic, ITA and I1A’) and where applicable
pharmaceutically acceptable salis thereof such as, for exmnple; 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, butyl, pentyl, hexyl.

Itisto bé understood herein that a “branched aﬂ{yl group of 3 to 6 carbon atoms™ includes for

example, without limitation, iso-butyl, fer¢-butyl, 2-pentyl, 3-pentyl, etc.
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butyrate, citrate, canphorate, canphorsul fonate, cycl opentanepropionate,
di gl uconate, dodecyl hydrogensul fate, dodecyl sul fate, ethanesul fonate,
formate, fumarate, gl ucoheptanoate, glycerophosphate, glycollate,
henisulfatew hept anoat e, hexanoate, 20 hydrochl oride, hydrobronide,

hydr oi odi de¥O2*{dt"dXyet hanesul fonate, |actate, nal eat ePCTHABHKIHE0

met hanesul f onat e,- 2-napht hyl sul fonate, nicotinate, nitrate, oxal ate,
panpat e, It pecthaanderstpelicdrbiosthei “ pretoslkly! atoap havips 8 rip|6pt Bperd A agtades for

h hat I t.e, pi. te, ' | J , | | f at e,
artrat e coRele il b osBhRRE 1R ERRE E¥ Bt USROG (b 8. °

envi si onsC{e. quat er ni zati on of any basic nitrogen containing groups of

t he conpounds di scl osed herein. The basic nitrogen may be quaternized with
any agents known to those of ordinary skill in the art including, for
exanpl £, $muetkidddydm Aphofi@se baecihcde allEl hgtal (6. Soptiinng), allogliyib earidmbialit vl
chl orides, bromdes and i odides; d ialkyl, sulfates including dinethyl,
diethyl,(ﬁ&n%%@m%ﬂﬁhamgwykaﬂﬂﬁﬁt@%ﬁaWBﬁgS@ﬁain hal i des such as decyl

| auryl, 30 nyristyl and stearyl chlorides, brom des and i odi des, and

aral kyl halides including benzyl and phenethyl brom des. Water or

oi | - sol ubfke empgimdsef Slihinseniion dorteis opagr BercEBIaneEe casjorsaterys and thus may

quat er ni tha]cté;lno IE% ra%gmé&@ %9@%;%71%5(’[@@ ]{s uo&%t%}&éf@mét&re&nﬁeﬁcomgﬁurwgﬁf stood

herein, t range” group of Substances™ I's mentioned wth
respett tindividual tiasteteaisombrar Adlt sich Jedneericefogms of dhgse regmppends cash GEPrEIsht | on, -

time and thgald K8 m@ pbdlee sRIARGN I AVEREL Ao bASPLERLAL bURNK @p g el ates
to and_expf|0| Iy |nd%rpora es hérein eachand every “specific nmenber and
conbi nat | @mfigiraetb- r anges or sub-groups therein what soever. 5 Thus, any
specified range or group is to be understood as a shorthand way of ‘
referring to each and every nenber of a range or group individually as

V\ﬁ| | as eﬂfﬂ?ﬁm’?i‘?ﬂ?[&yc@%ﬁi falt€ ofs thie compages oﬁﬁﬁsimbg@imdmﬂuwtgmpﬁsiseﬁ
therein; and simlarly wth respect to any sub-ran or _sub-grqu

t her e, &%@}1@&%@3@%?@%@@% HFE8 FO R RO SRS BRI P s, ¢ he
mention ofcid Bts iAMOR: Metale, bliphte, AABnQAr BP0, BB 0LS, HefzdnesullBales, Hilikeher ei n
as incorporating each and every individual nupber of carbon agtons as well
as sub- r aPH§BEtes udHatas capphoralea gwhorsulionalso neYSIoBFRIENPIPIORRIBO (HIEPIRES: 4 to 6
carbon at giReyiRfdtogensulfate,  dodecylsulfate,  ethanesulfonate, ~ formate,  fumarate,

glucoheptanoate, glycerophosphate, glycollate, hemisulfate, heptanoaie, hexanoate,

20  hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,
malonate, methanesulfonate, 2-naphthylsulfonate, nicotinate, nitrate, oxalate, pamoate,
pectinate, perchlorate, persulfate, 3-phenylpropionate, phosphate, fJicrate, 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, e thyl, 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 obiained by such

quaternization.
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- With respect to reaction tine, atime of 1 mnute or nore is to be
understood as specifically incorporating herein each and every i ndivi dual
time, as well as sub- 15 range, above 1 mnute, such as for exanple 1

m nute, 3 tQ 12506%1&?4 es, 1 mnute to 20 hours, 1to 3 SondRidipurs, 3
hours to 20 ﬁours efc.; - and simlarly with respect to other paraneters

such as concentrations, elenents, etc... 20 It s in %ar.tic lar 1o, be
under st 008 ishter ks wndesstpod theesizs A5 G1iA dranat il g R AL TP Gad® BEYH SR  ever y
i ndi vi dU%ﬁ&%%%ﬁ%ﬁ&ﬁb@%ﬂsﬁ&@@g%@&m&@,l don@siraRehtiabdneme lie)pddsi bl e
class or sub- group or sub-class of conpounds whether such cl.ass or 4

sub- c| asspresniievantien thepisest EVeRiop Telpie jo AP RFATY ERTPIFISE BFBFATS ™ as
excl udi ng, Bar Ll Gidl 3R GAIMANGRinBhuich 6OUR-ARK:AR subhesgefnebioritosrte an
excl usmnar;?’ efinitron for the formula (e.g. 1) may read as follows: 25
" pr ovi dedTus ptnywheeifiedmangefor groan i tBbe yndecod a8 AgherHendwaL el ekryg to may

not occup the 4' position". |t 1| : ks at "g"

B S e e S

r ef er encerahgestod@uiSeloapuiancorppaedthares; and similadp it 100G BRFRHEES O

PCT/ CA2004/ 001440 Th cog{)}ounds of the present invention nmay easily be
d %raﬁﬁlpégﬁ%'ﬁé‘ht

prepar e T {2 ®PMni ques from readily available starting

materials. The detail ed descripti ons of these t%pproache are presented,
for exanple, in schéfaespectiots ymbeiafsagopaiopy, themsp the 1apg Rt es a

generig exanpl e, f0f ﬁttgpﬁ (ipfo isR¥dd BEreldh i hateea B RRESIST indliidusler | ved

froma primary alco see 1), a conpound of HV protease inhibitors (see
exanpl e 1 (st epm@rafdatspn pomske wek pesubrianges Sughast ioppragle, hicabepegment f or

a specific exargpclfﬁggfato iitaéé’a@kﬁcﬂl JSd etc10 Note: a) R2 and R3 are as

! . C.
defined herein. synthesi s p osbﬁat e nonoester 11l may use a HV
aspartyl protease inhibitor (I, ‘see S pat.ent no. 6,63 3}%6
starting materi-al VIETFEPSS & noﬁﬁ‘&?pﬁgfnreiogslt@rnu C1OT ade bsgt{) | Hzel%e%&ogﬂ% _
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 mimutes, 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,

elc...

20 Ttis 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”. '

Tt 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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15 in good yield upon treatnent with diethyl chlorophosphate and sodi um
hydride in a m xture of tetrahydrofuran and triethyl phosphate. Then,
addition of trimethysilyl bromde in dichloronmethane (DCM gave conpound
11 in good éo excellent yields. Schene 1 0 EtO P-OEt _ SCH Di et hyl

chi or ophosphac&¥*& 00 H tr ethyl phosphate, 0 0 0 HESNPIRIEE THF,
NaH S;NN) YNNRa HZNHRZ HZNI1 HR2 1) TM5-Br DCM 2) HROO u HO P-COH
110 0 H TheOGompIuNds Rf tBe Nprpsenl invBntigNnidy Reesilyi|be pEp@ad \WengoeBw etippgls
PCT/ CA20Q4 44 Sch I t h f ksl NE
pr epar at ﬁoé\hg%?u “4 %é’ ]Lﬂea%riﬁaat‘fa%ab?éo %%é%g %aﬁ'é_’vfi& %%i?/gg[gﬁdo?nesgﬁ ri lrsrgtorfyﬁ)%t cohol
(see | A approadwpqueseﬁted-llf&f qxampbamechemahllm fdiseussditdve: a) n, X, Y, R2,
R3 and R6 are as defined herein.

5  Scheme 1 illustrates a generic example for the preparation of the phosphate monoester IIT
derived from a primary alcohol (see 1), a compound of HIV protease inhibitors (see example
1 (step G and H) in the experimental portion of this document for a specific example of this
synthesis). -

10  Note:
a) Ry and R are as defined herein.

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 triethylphosphate. Then, addition of trimethysilyl bromide in
dichloromethane (DCM) gave compound II7 in good to excellent yields.

Scheme 1 ' 0
' EtO—P—OEt
OH Diethyl chiorophosphate, 0
0.0 E/ 0 N triethylphosphate o, 0 :/ O n
/@/S N NJ\{ R, THF, NaH 2, N)l\r Re
HsN H/ 2 H,N k‘/ 2
f I
1) TMS-Br
DCM :
2) H,0
g
HO—I:’—OH
O
-
0 0 : O H
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Schene 1A 0 EtOP-Ot SOH O H Diethyl chlorophosphate, p OH O ONR
triethyl phosphate, O O N N -fCHzrH 3 THF, NaH S\ )-(CHzrN R3 HR2 VI /,°
R6 R ----------- 0.- XY R6 1A 11A 1) TM5-Br DCM 2) H20 20 0 HOP-OH
10 H ~ N, ), H ' R RB RR6 Y 111A to The-S¥MohBsiS of
phosphat e n%ér?c?égﬁfh%%HA I's perforned as described for the preparation of

11 (schene 1). Schene 2 illustrates a geperic_exanple,for_ the preparation
of the phoSiAEt dAnBREEERS Anpiber géneﬂﬁe’@g’ﬁ%'oécﬁdth& PIEPARALN P A% pﬁ?ﬁﬁﬁﬁ?t ors,

with a di blgrept BRPUSRER S&@rd hidady 080068 Bee F4), £ ebmpdtinadMAFAZENaR: 2- ONe
(rv). NOt%hib'@ Rz and R3 are as defined herein.
1L0T's.

5 Note:
a) n, X, Y, Ry, R3 and Rg are as defined herein.

Scheme 1A O
EtO—P—OEt
_OH 0 ﬁ ?_ie:QyII c[:_'h]or%plzosphate. _0 O H
o0 3 /“\1/ R rigthylphosphate, 0.0 = N
S G S NS
X ! - X3 I ?
¢ R b~ Rg
Y
; _ HA
1) TMS-Br '
DCM
2) Hy0
i
- HO—P-OH
| L 1R
. O o CHz);rNJH/ Rs
x_‘ s I?‘ H R2
LI/ P Rg
Y .

Ha

10 The synthesis of phosphate monoester II74 is performed as described for the preparation of
IIT (scheme 1).

Scheme 2 illustrates a generic example for the preparation of the phosphate monoester I, a
15 compound of HIV protease inhibitors, with a different approach starting from (38)-3-

| isobutylamino-azepan-2-one (IV).
Note:

a) R, and Rs are as defined herein.

20
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20 25 WD 2006/ 012725 PCT/ CA2004/ 001440 As shown in schene 2, the phosphate
nonoester derivative Il was obtained from (33)-3-

i sobutyl am no-azepan-2-one (1V) in a seven-step reaction seguence.
Initially, 28&-3- i sobut yl am no-azepan-2-one (R) was sulfonated with

4- acet am doB8A2BAYYE fonyl chloride in the presence of PAYSANMIOEA ne in

di chl oronet hane to give conpound V in excellent yields. 5 The derivative VI
was obt aiAweshoguaintschend Yethy phpsphatt meabpsartdegyative i wWadpbtaiger ot (3)-3-

pyr ocar banat e, and DVAP in_ac nitrile. The r tive ring. g W th
sodi um 6%0%8f¥§%?¥18r§zﬁpﬁll‘gf°ﬁ‘8n 17188 %eg’e‘k'%tg‘?p i’ Cgirggre%’]ﬁg?%é A (3%’0%“ yi el d.
The di et Hydbutypdieiaphagdpai-2aine (INfiv ds sniibnabl aith deicbtamiyiobehzgneshifbnybdrorideeat ment

wi th diethyl chlorophaosphate .and,sodi hydride in a.m xture, of .

tetr ahydr%%lﬁﬁ%fﬁseﬁi*ﬁj‘?{]t?lf’ hﬁW‘ﬁh‘B %mé{ﬁr*rl?& iagte f@mﬁ?‘ﬂjpg?éf”i WS&P{)WS@S'mr e
removed upRNAdIaaTdBIt wid btatieh dgﬁnﬁ@ﬁmj;ﬂqipoﬁ Qre@invDt GEMPOowiRG di-Xers-butyl
quantitatively (T.W Geene and P. G  M_Wits, Protective grQLEiEEB'_n Organi ¢

Synt hesi Pyrosarbopge t #gn DMARninnereguigilag die 1rdketive gog) opeghRg W1 Mg of

the free REHALE QHPALRICRAL OB ki ifkARMRLE MK W bhod Wad.| ehy (Qﬁlég
synthetic amno acid in the presernice of 1- hydroxybenzotriazole ( t) and

1- [ 3- ( di mesppcaiesisb) BY visy Phtagedingppd ickbeon fcamenoviry debybéreriespbedAC) | ed

to derivatj;v i t I i Ei . N ANo) f
e ot hy ey fodlim 3480 4P HERES oF Mot Blolay @b pBORAE SO Boe 4 to
excel {0entprotpétiecsoupd BvenDr@006d 0paY 2SaHRAT/VGAPEOL iahabto SehermpaungiE N TEA

DCM 3h O u\a%{gﬁ?v%%} (TT@T %rglene lﬁ'ncl P; GPMT'%I.ES,/ Préat(é\me éo%pym érg%ﬂi’c Sg&ﬂq%s%, t?fdb utyl

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

intermediate IX with a wvariety of synthetic amino acid in the presence of 1-
hydroxybeﬁz_otriazole (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 I in good to excellent
yields.
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Scheme 3 presents the transformation of a diphenylmethyl derivative; (1S,58)-(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

27



am no- benzenesul f onyl ) -i sobut yl - am no] - 6- hydr oxy- hexyl car banoyl } - 2, 2- di phen
yl -ethyl) 5 carbam c acid nethyl ester (PL -100) into its fluorinated
phosphat e nonoester sodiumsalt analog M This reaction sequence nay be
used to prad other simlar conpounds 27 WD 2006/ 012725

o
PCT/ CA2004/‘6§f%ﬁ61%3§corrpounds) made of unsubstituted (JFCTEATEHWHHRA)
di phenyl net hyl , 1-naphthyl, 2-naphthyl bi phen¥m and 9- anthrg %rou ps
descri bedcdmpaunils) nhade of pnsvhstityig éor subrsilutedd dmbentimethylplnapighyli 3-Raphthyl,

Sel ethlﬁ?%h%ﬁ%}aﬂ?%%ﬁ% %@@hae&axalﬂ%m%ﬂu%ﬁ Xin 38% 5 yield The

i nt roduc te nonoester group was perfornmed as descri bed
previously in schene | and 2. First, the diethyl phosphotriester

Dt e o L A PR RS ERS TR s B
é ri ﬁlt Byl @’m&t hp'nm égxﬁoﬁmmdbﬂihgaﬂdiﬁiiaw nhodstet @cﬁdtpyﬁrmt pbrfdnm? a:iedesc::;d
i chl or onet hang . ave oes er nd i
excel | entprelvﬁfﬁ?ﬁ’ § FfS'g dﬁ‘“@ﬁ I)?PO Qrigsterii tﬁmb qﬁ%& m
t reat mentgoed yief&u;@h%ﬁdﬁﬁ@wﬁﬁﬂ%ﬂ%ﬂ emordph&sbhae s wdhﬁ{lhﬁfnds deh wiktapedsroxi de
wi th good yi eId Schene 3 Selectfluor, F O O

SN S, NietRBEdRAER /e WG@Y?PhPF t?XchonﬁiZN QQQNOPLofld_?Un‘(%X@&Mlp bgongide gipen F)
1) D' et hygi @ @haRARS @als gavd e ﬁ@dﬂpha@é‘ﬂo%oesﬁ% coblipbhnd®in THEr B exddfiMe 3)

10 yields. The final product X7 was easily obtamed upon treatment of the phosphate monoester
with a salution of sodium hydroxide with good yields.

Scheme 3
/OH 0 - 0

\\S// 3 H Selectfiuor, F \\ /
SNy “Moc MeCN

H/ H/ '

PL~100 (example 1, step F)

e

“Moc

1) Diethylchlorophosphate,
tristhylphosphate,
THF, NaH,
2) TMS-Br, BCM .
3) NaOH
o
NaO*-P ONa

o\S,,o : N‘

H2N

15 Scheme 4 illustrates a generic example for the transformation of a phosphotriester IT into its
flunorinated analog XZIT 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 phosphotiiester 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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u NaOP-ONaiOOH FI ~N/~NNMc HZNIT \ I \ X1 15 Schene 4
illustrates a generic exanple for the transformation of a phosphotriester
Il intoits fluorinated analog XIIl in a two-step reaction sequence. This

generic exagplgepsesents a second approach for the Sbtﬂi/él&'ﬁﬁﬁmﬂﬁu
fl uori nated conpounofs of this invention. In this case, the fluorine atom

i s added t he hotriester,ll instead of .the.primry al cohol
derivati vIée%?)tfoql gsg gﬁ%l 1r hul'8” tSerﬁ%Cfeea% eoélilefi %Iglflfry,co%gglfg@ %@des Rbwn on

schene 3. uidshbsitatbd r setisttutAPdPEER006H A 1 PARIRCTHGARAOKY bDOdd4 fhd 3-e@Rktyi on

sequence nmay be used.to.produce any other simlar conpounds nade of
unsubst i t%&oéﬂs ‘feg‘f‘r%éegb%ﬁi‘stlﬁ‘fe&g?n‘di phenyhnet hyl , 1-napht hyl, 2-naphthyl,

bi phenyl and 9-anthryl groups described in this invention. 5 Note: a) R2
and R3 arge as defined herein. Briefly, treatnment of derivative. Il with

Sel ect! ubPtFin acetonitrile gave derivative Xl in good yields. Then,

addi tion gf Rt kd®{ Ry &d defhedk@hde i n di chl oronet hane (DCM gave the 1o
phosphat e nmonoester conpound Xl Il in good to excellent yields. |If desired,
the final product M nay be easily transforned into the phosphate nonoester

sodiu mogaiiﬁe@ HeBhAPARIFAIRCH WP BAANLS ™S &N EontrilcEHE Writhe X i P~ OF
good yields. Then, addition of trimethysilyl bromide in dichloromethane (DCM) gave the
10 phqs'phate monoester compound XIIT in good to excellent yields. If desired, the final product
- XIIT may be easily transformed into the phosphate monoester sodium éalt ana:'log as described

before in scheme 3,
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Scheme 5 illustrates the synthesis of various ester compounds XV in accordance with the

invention. The ester compounds are known to be easily cleaved in vivo by esterase enzymes
and, as a rvesult, .may releaée the acti%ré ingredient, In this scheme R; is set as a
diphenylmethyl group. However, this reaction sequence may be used to produce any other
similar compounds made of unsubstituted (or substituted) diphenylmethyl, I-naphthyl, 2-
naphthyl, biphenyl and 9-anthryl gfoups,descﬁb ed in this invention.

Note:
a) Ria fepresents the “residue” of the acid molecule that is linked to the free primary alcohol

group present on intermediate XV and is as defined herein. .

The compounds XVI are generally obtained in a three-step reaction sequence in high yields.

~ Esterification of (1S)—{4-[(5-tert—butoxycarbonylamino—1~hydroxymeﬂ1y1—pentyl)—isobutyl—

sulfamoyl]-phenyl}-carbamic acid tert-butyl ester (VII) with a variety of acid in the presence

of I-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 D CM. A second coupling
with (25)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid is performed oﬁ the primary
amino group of intermediate X¥ with HOBt aﬁd EDAC to give the desired compounds X¥T
in good to excellent yields. If necessary, catalytic hydrogenation of a benzyloxycarbbnyl
group is performed using 10% palladium on carbon to give the final compound Xvir.

30
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Schene 5 illustrates the synthesis of various ester conpounds XVI in
accordance with the invention. The ester conpounds are known to be easily
cleaved in vivo by esterase enzynes and, as a result, may rel ease the
active |ngr@g5390]75n this schenme R2 is set as a dlphqﬂﬁw&@%‘mhugfoup
However, thi's reac%lon sequence may be used to produce any ot simlar
conpounds made of unsubstituted (or substituted) dlphenylnethyl

| - napht hyl , %’%ﬁgphthyl bi phenyl and 9-anthryl groups de Rbed in this
invention. Note: a) RIA T presents R&&:Mresidue” of the acid nolecule that
is linked to the free,@ranary alcohoﬁmmﬁﬁxﬁroup prese A0l 1 nternediate XV

and is as defined %HNH\V/\$HENQ i areeEEEF’aNTﬁv/ﬂﬁ/ﬁmﬂed:|n a

t hree-step re%ﬁk pl se cein hlgh é (e L;ﬁﬂ
(15)-{4- [(5- but oxyc bonylanlnomf gy oxynethyl pentyl ) -isobutyl -
sul fanmoyl | - phenyl } - carbapj ¢ acid tenhmbmli ester (V1) wyh a variety of

acid in the presence 15 o 1- hydr oxybenzotri azole (HOBt) and

1-[ 3- (di et hyl ai ni no) propyl ] - 3-et hyl carbodi i m de hydrochl ori de (EDAC) |ed
to the desired esters XIV in excellent yields. ng¥%g§£y ester was

obtai ned quantitatively using acetic anhydride In e presence of

N, N- di net hyl am nopyridine (DMAP) in dichloronethane ( . Cl eavage of the
Boc protective group was achieved quantitatively upon tfeatnment with t
rifluoroacetic acidao.l in DCM A second ¢ oupling 20 aIRia
(25) - 2- et hoxycar bony} am no- 3, 3- di pheny!l - propi oni ¢ acid |s:?£;forned on the
dirat e Xy Wit h HOBt andQEDAG’ o give the
desired conp o.~o-* %m@xcebﬁ@mbsyxﬁhﬂs QCES§HP?\mgata|ytIC
hydrogenatlo a|benzyl oxycarjbony| goup—is !!; ng 10%

pal | adi umHgh carbon™t0o giv | conpound II 2006/012725

PCT/ CA2004/ 001440 heme RI ACO2H O O OH EDAC HOBt O O ' O S\
NHBoc DMF, 99%\ , M ~KHMBoc—BosHN-orAC2O, DVAP BocHN | / PY

primary am no gfo‘yp{of i nter

R
Hg, Pd/C ‘ o 38
, : = | .
R1A}z' = HBC}H’. O A /l\(lﬁ“ , ot
N NH,
NH,
O?/H/
{O o H
\w/ A NN N‘Moc

XV

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 im}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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5 As discussed above, the novel compounds may release the active ingredients that are
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excellent ligands for aspartyl proteases, for example, HIV-1 protease. Accordingly, these
compounds are, by releasing the active ingredient, c apable o f targeting and inhibiting 1ate
stage events in the replication, i.e. the processing of the viral polyproteins by HIV encoded
protease. Compounds according to this invention advantageously inhibit the ability of the
HIV-1 virus to infect immortalized human T cells over a period of days, as determined by an
asséy meésuﬂng the amount of extracellular p24 antigen; a specific marker of viral
replication (see, Meek ef al., Natu;re? 343, pp. 90-92 (1990)).

In addition to their use in the prophylaxis or treatment of HIV or HTLV infection, the
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

virus by inhibiting the production and reproduction of infectious virions, particularly from

~ acutely and chronically infected cells. The compounds of this invention advantageously

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

The compounds of this invention may be employed in a conventional manner for the
freatment or prevention of HIV, HTLV, and other viral infections, which 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

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 ncl ude those which increase biological penetration into a given biol ogical
system (e.g. bl ood, |ynphatic system central nervous systen), increase
oral avail abil i ty, increase solubilityto allow adm nistration by

i nj ection, @Iotzg{mn%gbol ismand alter rate of excreti ondcﬁcléﬁ(,ﬂ{qmyssed

above, the novel conpounds may rel ease the actlve I ngredients that are

excel lent |igands for aspartyl proteases, I e, .H V- t e.
Accor di ngijterngiigsse the GmpRRES Ogﬁ’és ?lt‘ronerp@’aéer aﬁ%]?qs\/aéla Iﬁaﬁ%deﬂéﬁt
‘capabl e Of)rotte%ﬁﬁgtlh&gldﬁﬂg dgahisbivirhingnbetdhovest ﬁg%x%ﬂdﬂﬂt §eﬂuﬂi Tﬂ)h&lﬂ’l@DTh& ation,
I .e. the processing of the viral polyproteins by HV eng %tﬂ rote
Conpounds ceiorasnds may boerpipyed;in gushivpesines qUaem floge LRSS FHibHItRer coEPYY ~‘i i ty of
the 10 H'g T Joi¥ iRk 3519 ih N eetmd ORELRA %R AU RAvehueRl | GiloMBh 8f pRidagdl Of
days, eterm ne an assay neasuring the anount of extracellular p24
anti gef; anhs:pbm éri promsek:ahlbmrs veriedtivey @pyaceies. &ir exreple, Meedamopndpef thiat ur e,

0 et hont PSPPSR bR et ek plealtafle Wl S, B ARV AT AR

i nvent i oncormyntiadnaldy baplogeidinascdinek iatd achmwstnredl mtpeophmatttoa]éy afjetivs amﬁvmts ot her

br of easesd piect mat FAs oker P PR ReioR hsiBlesk ot o e ARPRTG |

pr ocessi ngpfation. Aalsuﬂglty@metrﬁlda:mppmeiswfsmesmbs;nu mhexhlom (mgorasbavagylof a

prot ease. Because._as ot ease, i s prod ctlon of

mat ur &0 vi PRGtogi§alkC %FYW il)enmgté EF afﬂ’lg‘égg%% ?‘?gagglft? Iéocftt’ﬁe%/%‘gym Qfevglll(?gtvﬁre spr ead
of 20 Vi r ySech¥nd, Riehididoi NNy thketiqy podseimeal. and reproducti on of infectious
virions, particularly from acutely and chronically infected cells. The
conpounds of this invention advantageously inhibit aspartyl proteases,

thus bl ockyn gortqtb%napbf ik Vi nti8 BAY b la iR} §8E €54 heulBbAETZankhed phiedr ol ysi s
of pepti de bonds. The conpounds of this invention nay be enployed in a
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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 {ranscription. ,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 trimenoctrexate.
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 protease. Furthermore, it may be
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32 WD 20061012725 PCT/ CA2004/ 001440 Alternatively, the conpounds of this

i nvention may be used in vaccines and nethods for protecting individuals
agai nst viral infection over an extended period of time. The conpounds
maybe enpl in such vaccines either alone or together wth other
conpounds %f’ HKO¥hvention in a manner consistent w tHHEEEAEN i onal
utilization of protease 5 inhibitors or protease inhibitors derivatives in
vacci nes. fomod ueefe]rﬂpl aglmigisten npopmiddoé! thiipsesentivesntipn witteany thee drigi (odgr wi t h
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to protect individuals over an extended period of time against viral
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cyto Iasmc ne and. di da ita st avudi ne
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transcrl ptobditors, For exanpl e anot her protease inhibitor may be used with
conpounds of the present invention. Other anti-retroviral and antiviral
drugs may al so be co- admi nistered with the conpounds of this invention to
provi de tﬂﬁéxﬁﬂﬁr‘éi;ﬂ ﬁletcroﬁ%wﬁafofftm inverHRR Lt 41 ﬂe)’co'lzﬁﬁjrﬁfﬁbt@ﬂ:d%thedthépﬂﬁ’t i ng

viral infecti Vlmﬁ/l and t tons associ ated therewt
protease inhibitors such as 0 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 quas1 species.

Administration of compounds of the present invention may be performed, for example, as
25  single agents or in combination ﬁvith 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. 7
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 interferon antibody, IL-2, GM-CSF,
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Exanpl es of other antiviral agents include ganciclovir, dideoxycytidine,
trisodi um 30 phosphonoformate, eflornithine, ribavirin, acyclovir, alpha
interferon and trinenotrexate. Additionally, other types of drugs may be

used to pOtﬁBtzi}(%P() 7EJne effect of the conpounds of this,divenidedsg SUch as
viral uncoating 1n |tors |nh| bitors of Tat or Rev trans-activating

proteins, a tlsens nDIecuI he vir rase. These
Conpounds @ew o iR e el I BRI HH B D R DRFps
aspartyl picek, Qﬁﬁ:@xoﬁ%ﬁ E‘EP@P&[lﬂiblohEs @RY, pBetamBEne 1 ORMID) O 2ecres to prevent

PCT/ CA2004/ 001440 found useful to, adm. ni ster conpounds of the present

i nvent i onoxgombakinfpcianyd difeers apsoeiater WitV pfeptgn, u5h3s AdS 2abARC i ot i cs,
painkiller, etc.,). Conbination therapies according to this invention exert
a synergi st| C effect ininhibiting HV 5 replication because each
conpongnt Wige e comppimsts o #Hs aeition ascedminigierpd di porabiaptiongherapies witl ptber
replicati T. f I s the
Gosage. of "aniy 5y 42F 1R sd AR IR ShAGRAT RS IRENT MirHRES:
required j:hmmacedwi mepkoplhnéacalp@utnpemmns aproogihy kathis wveftior anayds woppsaded t o
when t hat Ia %%Qx&bm 10% rflor}l'escg cm%tp %(Etﬂﬁgﬁrﬁ}%}{ﬁo T%}nds Shotlf e?rﬁ?ela%%&tico S By
reduce or i'm na he'Si eef convent ! ona ?e anti-retroviral

.10 agentplbble;ﬂmnbegenmhl | e not i nterferi ng with the anti -ret roviral activity
of those agents. These conbinations reduce the potential of resistance to .
si ngl & agent therapies, while mnimzing any associated toxicity. These
conbi nat i Aﬂﬁod@ﬁﬂn@hﬁ@aﬁoﬂ&b@e&eﬂtheuefd‘fiﬂﬁaa@mpeﬁnds Rigsclog el iveeéth fQpRdvedgRNt

W t hout i ncreasin he associ at ed t oxi Conbi nation thera
enconpass¥Y w%%f\%ﬁ%fgw FERPPHS P eﬂ%% entipy mag,alofeguse ﬁgmﬁl%ﬂory
adm ni st r YehQMorQihed vikises HAPQIPBEH G sﬁﬂér%sﬂaﬂ‘ﬁ?ﬁbie@é’ésmrtolﬂh% e@éﬁ@m@iﬁir, ddC,

d4T or other reverse transcriptase inhibitors. Alternatively,
conpoundslifescls Thessvemsrofichds btsse pat Heutsdiie Miesparuses W"Fﬁgoﬂ]?esrhﬁ v

prot egse yphidi éu‘éﬁ Sas Siintin An fRthoddn Gy vﬁéeéaumma VHTB@qhﬁ)d HELVIR, St
(I'ndinavir; Merck), 20 AG 1343 (Nelfinavir uM;;our on), A-84538 (Ritonavir,;

Abbott), ARTtioBr®F rzor(lmslpiimfvtms Anvaptist may algprke wnelubﬁ@ﬁwemw pra3agsso) to

i ncrease fhe:
mut ant s og}rﬁ ﬁ%ers of %‘”{I%ﬁ%ﬂ%ﬂ?{@ ﬂﬁ%ag%%ﬁle%?fggmg %%ﬁ%%%s\régﬁl n %éstr:tg%pounds
of the prmeeass eridathelm poeursrasy be perforned, for exanple, as

20 Pharmaceutical compositions of this invention comprise any of the'compounds of the present
invention, and pharmaceutically acceptable salts thereof, with any phammaceutically
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 suifate, disodium hydrogen phosphate, potassium hydrogen
phosphate, sodium chloride, zinc salts, colloidal silica, magnesium trisilicate, polyvinyl
pyrrolidone, cellulose-based substances, polyethyleneglycol, sodiun: carboxymethylcellulose,

30  polyacrylates, waxes, polyethylene-polyoxypropylene-block polyniers, 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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25 single agents or in conbination with retroviral reverse transcriptase

I nhibitors, or other HV aspartyl protease inhibitors. Co-adm nistration
of the compounds of this invention with retroviral reverse transcriptase
inhibitors or H'V aspartyl protease inhibitors may exert a substanti al
syner gi sti CW%P‘?”é’(‘,’im{)hereby preventing, substantially rREdUIAY/OCHH0
conpletely elimnating viral infectivity and its associ ated synptons. 30
The conpowredsoinf It hethersige nihdérsvehen iy olak adrdlin shiidre be ddrinisgtiddh By manner
or form which may all ow vage of .the. Rl _unit to rel eas r ot ease

i bl t or EIeF: BB GmRIES<abY iyt i ican e b Bot GRoRi of % Bt or
exanpl e, inRe@RADIMALT AR Wahdple, | BINRARD AdindtifESd (B Gn. adteOi bIRIHE, The
anti-human al pha interferon antibody, |IL-2, GWCSF, 34 WD 2006/012725

PCT/ CA200Rhagiaceutical pormpeEroseoi Hie BIVAIIGN maytconfelr gAY aPpYeational non-toxic

di ethy di ﬁﬂﬁhﬂ%ﬁ%ﬂ?ta%c%%ie%&néry RuBRE 6P Hhicled Ao PALLREHENE ROE T EPO)
anti biotics . pentam di ne 1 sethionate) or vaccines to prevent or
conmbat i nﬁeé@tlu mnluém suhiculeneus,agbeeitecess, wpﬁra‘vemw, mtfagmsmzm igtredrticdarAl DS
and ARC. h n

comi nat | A D RS T EATRON e Bl BT 0 Bl S TR ALCHE fidon
sequent i afethnigies.concurrent |y to the patient. AI ter nat I vely, * pharnmaceuti cal
or prophylactic conpositions according to this invention may.be conprised
of a conbi nati on of one or nore conpounds of this invention and anot her

t her apeut Tles garmpreniiday baapdsttiong el be i thAl fofinudh steﬁieSmjeﬂMBIBtpir@ﬁl atiog fses on
the use of thge corrp% p‘%@ d%agcl osed herfl n for reven{;@ng and, treating HV
i nfecti on7* R EdAPLH feHIdLeqUs PE R PERO e RS- SISReSIOn Y B t or y
agents f ofortiaRd aédrdisg 3o tRAhiqHaPeRmOR hi HithAmgadRaIE ispBliRk eRSeG O

obligatory events in their I|fe cycle. These viruses include, but are not
i mited tféenﬁse(t‘”ﬂ%‘vf‘% Jeeexamle| "ﬁﬁeeam B8 gdy sspendinesageaiss The eriles ieoabl

| munodefirghRafn iy e a dtbrile Zj ecHBhe\éoluu%ﬂ dr Hﬁbéﬁsioh in hRon- AN SdrQferathyne
conmpounds of this invention may al so be used.to inhibit other aspartyl

pr ot ebs estccgnteble idiuqmrari sofieals | foto exrmmpln Laveh salsbien iy 11, bwansdisbsAmang i ng
renin andac@éﬁ:ﬁﬂé 3((!9h18@§5§@§&§e1ﬁ§1 #at n%%énﬁpl%?éﬁoéﬂa eJnhﬂo REQC Wa&?,rﬁmger s

solution and isotonic sodium chloride solution. In addition, sterile, fixed oils are

conventionally employed as a solvent or suspending m edium. F or t his p urpose, any bland
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
accepiable dosage form hlcludjﬁg, but not limited to, capsules, tablets, and aqueous
suspension and solutions. In the case of tablets for oral use, carriers that are commonly used
inclode 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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20 Pharmaceutical conpositions of this invention conprise any of the
conpounds of the present invention, and pharnmaceutically acceptable salts
thereof, with any pharmaceutically acceptable carrier, adjuvant or

vehi cl e. Phgiyme ﬁh‘b’z@a' |y acceptable carriers, adj Uva”tﬁcﬁé‘&ogm\/{%ﬂw' es that
may be used |n the phar maceuti cal conpositions of th| s I nvention include,

but are pot |imted to ion exchangers, .alumn m.num
| eci t hi n, TBePhaRN3raiiesl cempesifons o5 s N prHioR 1Ay, '"?ﬂ Iﬁtefa ﬁ?%%ﬂgtances

such as phosBRRLRS i/l RSsinS@ARC TAGE hompBfiaEShMTHS Prpaic byPakrgad
gl yceride mxtures of saturated vegetable fatty acids, water, salts or

el ect r ol yeespousd i his ipepianivie a%ltﬁté? @OH'HP%HE BEIPISE g eh 151084 h BE?
pot assi umydr-86e F{Eﬁﬁpa@%eerecﬁp@én{x}{&&*lje%ﬁqﬁerfﬁg{;ﬁlelﬁ ﬂ;lettsfl fi@&écw%

silica, magriesiumtr icate, poly pyrroli ose- based
subst aficessleapo theerctivé eonamgingw | Suck umt@wisclaﬂbdﬁ; preahyibt Binfted ts eocog(utter,

pol yacryl zene- pol yoxypr opyl ene- bl ock pol ynmers,
B r PSRl

pol yet hyl ene The pharnaceutical conpositions of this
i nvention may be adm ni stered or aI ly, parenterally by inhalation spray,

topically tall nasal uc Vi a d 35
W0 2606 TSRS RenliesBn b i Tty RS fonsl o histinfoiPn o TRePEEOq
herein t haieﬁﬂrxalhenaﬁm d&msddr @datight Ghivaaehai a:neastdractrgm Watilyl atcesibleoby apical

enconpassed b ent inventio or ounds. of  t resent
i nventi’on‘""l?’F’%‘t:C(%t1 ?Pﬁ‘l"% topes W%\F o ll:‘H’d Qﬁlqaﬂ&’ﬂpoﬁ ’é&%‘ﬁgg ution.

The phar- f@ﬁiﬁkﬁddﬁﬁ{h e@ﬁﬁl‘:ﬂlﬂé bint 8RS c&ftalith $he acﬁVeemﬂpaﬁeﬂmasmﬂé@msmyed
conventional non-toxic phar maceuti ca acceptable carrjers, uvants or

vehi cles. 0ThEaTFigh Ratisat @ht“é”\“éi @d‘%'é‘mﬁé‘é@ O%@P é‘fP‘HP‘i’q%]éf Ghths ’élﬁfﬂf’t?{lé Wigs

i ntracut apROMs ok HuliRY 4B, Ohiﬁxela'l R &AE CpdBleum| Mhitd -Riblef] Bfopylene glycol,
intrasynovial, intrast emal, intrathecal, intralesional and intracranial

i nj ect | onPQiVOXYIQﬁWb%ﬁr qu&?ﬂﬁhﬁoaﬂé@? COmPOTRG R DRGSR 20d WS npBETHIVEYs may
be I N 1§ heulOidhedoh YobloBeiliflisChlple (RERRNALIAN: fiffible WATPIR ol 2

sterlle i nject e aqueou or ol eagi nous suspension. This suspension may be
f or nul at echnaaisiog therrgtiYaocompetmn syspendéchendisspived tnea camertf‘smn@e syiiergncdude,

di spersing .o N8R sy
suspendi ng-‘age Bt il o BER A MBS b ies PSRl Rort BB Bl
steril e i ojtecylaklophslpl Ubétpldodecamils ;hen@iloalcbholaambnwatam thaaplann@caiday
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 bicavailability,

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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15 acceptable diluent or solvent, for exanple, as a solution in

1, 3-butanediol. Anrong the acceptable vehicles and solvents that may be
enpl oyed are anmino acid, water, Ringer's solution and isotonic sodi um
chloride solution. In addition, sterile, fixed oils are conventionally
enpl oyed a “%¥03"8B1%¥nt o r suspending nedium F or t hiRCTECAPHEBE any b
land fixed oil may be enployed including synthetic nmono- or diglycerides.

Fatty aCltﬂ&,ch@ﬁblﬂﬁi itBitlee @edid wndiald ® @biicen stielddrshyeadoin edllangy usef ul
in the preparation of injectables

har maceut{eEIdNE 4otk fieaptientfreated %‘@cﬁl et rat : dg qF giminighatiopy Apfypical

especi al |}ifeﬁaraﬂloh Vﬁﬁlcbntaﬁoﬂa&%y&& By t@taﬁgut\%%sécﬁﬂ§ cortpREe (Riv). Bl ethhples or
suspensi ons nay al so contain a |long-chain_alcohol diluent or dispersant,

such as Phch pisparations mpyspppindromnahoghdl’s toBori0% pivvreeBRAMdal conpositi ons
of this invention may be orally adnministered in any orally acceptable
dosage formincluding, but not limted to, capsules, tablets, and aqueous
suspensi odparithpswiementonfs. patient tsivendithae aofaintershes dosé of 2 evmeptound eompesitidrer s
that are I [

agent o, - sCRgR ot S8 Bk HE oy BELERGARALS BRBLANGeg il EEAE,
adnm ni st ratfrequenicy oﬁadmmwlmoﬂ or ath, lmayfhd redhdedl,eastasfunmhloﬂﬂlels@mpmsm tard 30

dried corns ous us e 0 [ € adm ni st

et ve | rgrbal Ehen Y el R G R Senars ot Sttt Bfhet Mepted "
desired, ioehé @bsﬁreaweﬁlemmemrﬂlb@lﬂ ceﬁé.ea\Paﬁmmgmp,dh@xreve@Irequmagxmgﬁmeﬁt may be .
added. 36 WD 2006/ 012725 PCT/ CA2004/ 001440 %’ har maceuti cal conpositions
of this iFRPERE Bh2 ARG SPLRSE e neg AT HE e of Wf‘?’i‘?sof supposi tories
for rectal adm nistration. These conpositions may be prepared by mxing a
conmpound of thls invention with a suitable non-irritatin ex0| i.ent which

i s sol i d 2tthe geaen tdirddn Hegrtevill gpriesiafs: lgwek orthigher drspsihay #80%nd
t her ef or eny dd deg@ld. sp&lﬁmsage%a @eatﬁleét regkn%ﬁ%& dnb Eaﬁ@&lhﬁ/ﬁn&ﬁ Wﬁéﬁ Such
material s i'nclude, but are not limted to, cocoa butter beeswax, and

pol yethylwee a-gflav@tm lo£ factrsp iiecidingthe mtmtmf therspesific prannolind Apleved; thelage,
composi t iypg ?} F b Nefera M GRh sRfs! &x%@@(@}q@y Dadmitt ag}) W%tsrbfteﬁa&e&ﬁﬁ afugd

tr eat nent es areas or organs’ rea accessi fopi ca
appl i cat mmbnﬁbon dpeiverdy inghoquossiof el igfectivnt the petiantis dishesitpnde thedefattional

conposi tla%ﬂfgg en?gfﬁé’é‘"% %ﬁ?ﬁgm‘% h a suitable oi ntment cont ai ning the
|

active conpon Sus €86l ved

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

Abbreviation Meaning
Ac Acetyl i
AcOH Acetic acid
25 APCI Atmospheric pressure chemical ionization
AIDS Acquired Immunodeficiency Syndrome
AZT : 3-Azido-3-deoxythymine (Zidovudine)
Boc Benzyloxycarbonyl
t-Butyl tert-Butyl )
30 CAM Cerium ammonium molybdate
-DCM | Dichloromethane
DMAP N, N-dimethylaminopyridine
DMSO Dimethylsulfoxide

DMF Dimethylformamide
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in acarrier. Carriers for topical admnistration of the conpounds of this
i nvention include, but are not limted to, mneral oil, liquid petroleum
white petrol eum propyl ene glycol, polyoxyethylene or pol yoxypropyl ene
conpound, egilsidiyiA9 wax and water. Al ternatively, 15 fhg-pPhasipgsutica
conpositions may be tfornulated with a suitable [otion or cream containing
the active conpound suspended or dissolved in a carrier. Suitable carriers
i nclude, but BN& not |imit eQePBHIrdAMEGIcibI | | sorbitan nonostearate,

pol ysorbate 6 fpagetyl ester s YadmeflaMoprod1Eolalyicadoeihikdodecanol
benzyl al cohol and water. The pharnmacCeutiCal "~ conpositions of this

i nvention may al so be topi cahydrodppideed to the lower intestinal tract by 20
rectal supposi formul at i i, a suitable neat fornulation
Topically-tran@@%%ﬁal patchggmgéghg so included in this invention. The
phar mageut i cal E€hposi ti ons &fbyl dleghol nventi on nmay be adni ni stered by nasal
aerosol or inhalation. Suchc§§€positions are prepared according to

techni ques wel¥-known in the art of 25 pharmaceutical fornulation and nmay
be prepared ashsol utions in &akri ne enpl oyi ng benzyl al cohol or other

sui tabl e prese iyes, absogption prompters to enhance bjoavailability,
quorocarbons,ﬁﬁﬁif'r ot her @@Fﬁ%??ﬁ%?ﬁ%ﬁ%?“ﬁWEB%gg?ﬂ&“ﬁﬁ%nts known in the
art. Dosage | edeBs of .betweenImldenstybéhzOtdiasolel about 25 ng/ kg body wei ght per
day, for exanple 30 form be en about agd about. 25 ng/ kg body wei ght

0.5
per ddy of thefBetive i ngredtaPerioprarst e idrironalee Py n the prevention and

treat ment of viyrgly.il of ect i onpyingg Tudil dengdoopit bONtypéYPi cal Iy, the
pharmaceutical_conpositions of this invention will be adm nistered from
about 1 to abd¥t25 tines per lFYin-2al t ernatively, as a continuous

i nfusion. Suchggadm ni strati gy be used as a chronic or acute therapy.

The -anmbunt of active ingredient” 37 WO 2006/ 012725 PCT/ CA2004/ 001440 t hat
may be conbi-ned - with the carkitar naterials to-produce a single dosage form
wil | ry depgagidg upon the; patdneilacd &ﬁ%f%? L rticul ar node of
adnin¥€tratiog§@g§$ypical pr% aratlcﬁ1ézl cgnﬁgfn ? m about 5% to about
95% acti ve conmdound (w w). Fblolasxanple, such preparations nay contain from

about 20%to %995% 8096activ§kﬁ8g88&gg. 5 Upon inprovenent of a patient's
condition, a malntenance dose of a conpound, conposition

mg Miltigram
mp Melting point
20 min Minute
Moc " Methoxycarbonyl
mol Mole
mL . Miltiliter
mmol | Millimole
25 nm Nanometer
M ‘Nanomolar
po ‘ Orally
rEPO Recombinant erythropoietin
TLC Thin layer chromatography
30 3TC 2' 3"-Dideoxy-3-thiacytidine
TFA Trifluoroacetic acid
THE ) Tetrahydrofuran
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or conbination of this invention nmay be adm nistered if necessary.
Subsequently, the dosage or frequency of adm nistration, or both, nay be
reduced, as a function of the synptons, to a |evel at which the inproved
condition is retained. Wien the synptons have been alleviated to to the
desired | ev&P 2 ¥PE{tent shoul d cease. Patients may, hoeNeR 4HRYHE re
intermttent treatnent on a |long-termbasis, upon any recurrence of

di sease sEHpMPEESAs the person skilled in the art will appreciate, |ower
or higher doses than those recited above may be desired. Specific dosage
and treatnment reginmen for any particular patient may depend 15 upon a
vari ety oThif se¢timnsdestribeb vtk sgnthdsiz efclysive thpsedf conpeundseahld e rdeaspoaridlV

enpl oyed, the.age, body. wei ght ner.al .heal th st at sex,..diet. ti of
adni ni st r???%ﬂ,&f’fﬁ?sg ﬁ%&raégt ?68%%38 RGP SRET 17 |](°)1§gs mf?hgorsﬁel?/gﬁptb i 8%3

cour ses of jllukteation belgtand bre roh® Heabheiukd Ss HinRing Stictscepe dfthet iheentiod &rdnyerny. and

t he judg t of the treatin hysjcian. 20 In the descgipt.ion_ herein, the
f ol I owi ng L6 EFUeN Besuidhs i sHthee Rl caipoTise. NEaN? AIdmABERY | AccH
Acetic acid 25 APCI At nospheric pressure chem cal ionization AIDS Acquired
| nm unodefici ency Syndrone AZT 3- Azi do- 3-deoxyt hyni ne (Zi dovudi ne) Boo
Benzy| oxyMateyilyand Methogs tert-Butyl 30 CAM Ceri um anmoni um nol ybdate DCM
Di chl oromet hane DVAP N, N-di net hyl am nopyri di ne DMSO Di et hyl sul f oxi de

DMVF Di met hyl f or mami de 38 WD 2006/ 01272-) PCT/ CA2004/ 001440 DNA
Deoxyi boAudyidat thie ileyeEpaompigzgphyi(ReEh yieasimied prbpith) @2 swhyilicassoli i ni de

Merck 60 Fosq 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.
Aitematively, analytical plates may be treated with a 0.3% ninhydrin solution in ethanol
containing 3 % acetic acid and/ora CAM solutionmade of20 g (NHy)sMo7Oand 8.3 g
Ce(SO4); polyhydrate in water (750 mL) containing concentrated sulfuric acid (30 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 HPT.C 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
Column: Alltech (#96053) Hyperprep PEP, C-18, 100 Ac, 8 pm, 22 x 250 mm
30  Flow: -15 mL/min ' '
Solvenis: 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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hydrochl oride EtQAc Ethyl acetate 5 EtOH Ethyl al cohol g Gram h hour
H V-1, -2 Human i mmunodeficiency virus type 1, type 2 HOBt
1- Hydr oxybenzotri azol e 10 HPLC Hi gh performance |iquid chronat ography

HTLV- 1, -1 JuigiF»s€el | | ymphotropic virus type I, ty S0
| nterl euki nyv? Kg“l1<|g-7lzogram L. Liter 15 LGMs Liquid cﬁf%%r/rg?zggjrﬂgpu;/- mass

spectronetry M Mol ar MeCH Methyl alcohol ng MIligram np Melting point
20 mMmn Mnute Me Mthoxycarbonyl nol Mole nh MIliliter mol MIlinole

25 nm Nanqyet&fe niNAIQBREEM acBBnitA18td ¥ conbéli@iResRtina 30 Lo 8 MR efDI etin
TLC Thin | ayer_ chromat ography 30 3TC 2', 3! - Di deoxy-3-thiacytidine TFA
Tri f | uor oMEts ipiectsd irtyeach run. Fractions were collected in amounts of 9 mL pertaining absorbance

was detected at the UV detector.

Unless otherwise indicated, all starting materials were purchased from a commercial source

such as Aldrich Co. or Sigma Co.

Melting points (mp) were determined on a Biichi 530 melting point apparatus in capillary

10  tunbes and were uncorrected.

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
(CDCl3), deuteroacetone (acetone-dg), deuteromethanol (CD;0D) 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 muliiplicities 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 devivatives 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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THE Tetrahydrofuran 39 WD 2006/ 012725 PCT/ CA2004/ 001440 EXAMPLES Thi s
section describes the synthesis of |ysine based conpounds able to rel ease
an HV aspartyl protease inhibitors as described herein. These exanpl es
are for the ur pose of 5 illustration only and are not to be construed as
limting thRUSUBPESY the invention in any way. This sV SH'P&Whts the
detail ed synthesis of conpounds no. 1 to 10 of this invention. Materials
and Met holigamplednal Breparation pf (LS158)€1-{% Hi-ominoberpphgsulfdiyd)-isvlagyleaminbkd out

with 0.25 nun sili [ F2 I n | ut,ed .W t.h t he

i ndi cated sol vent g@%&h}é&%gﬁgﬁgﬁﬁgaemoéﬁg gfr%i’%%?' éﬁfﬁyﬁﬁé‘é"%‘ﬁ? fwol?rred by

fl ash chromat ogr aphyethylsistey (BLA46t) gel 60 (EM Science) wth the indicated
sol vent systens and positive air pressure to allow proper rate of elution.
Det ecti on of the conmpounds was carried out by exposing eluted plates

(anal y$i c@he prepakhticar oFifiad tatlel cogpotl ik Bekeden sddvnbd Ditid AR invkkiRAl | NQ

anal ytical plates with a 2% sol uti on of p- ani sal dehyde in ethanol
containing 3% sulfuric acid and 1% acetic acid foll owed by heating.

Al ternatigepW. analptéiseionRl pdses -0ty Renihd-82b&H2Whe pgt 0. 3% ni nhydrin
solution in ethanol 'containing 3% acetic acid and/or"a C AMs olution m
ade o f 2 0 g (NH4)6M724 and 8.3 g Ce(SH)2 pol yhydrate in water (750
nmL) cont aj ni_ng: ¢or e | G864 - i } HPLC
we e por {5 e aREF AR O U Bsdfrl il kol B S

| i qui do haisdbutyraideitdedl 26 d) ®8s addedrslowhed ctitryd tned chephenpsiol vet &/abBlsGpatad

operated w th G l.spn LEJm.aPi Syst e of t ware 5 Seni_-preparati ve HPLC
condi tion wa%%r %&:}Fi # @gt? O B njihgs%(oﬁos%%ﬁﬂd‘g‘?‘s ﬁé‘k‘é Eﬂ/??&ﬂg ‘?fpg“f' %?Fe
#385- 23 lrrNaBHmmsg i@c{:fmlo.mmcmqm@ thihaas! hmedftﬂhe IsolnBEL. :?mgn]gmly tﬁmtdeeft ion
and a G lson #155 WV-Vi rbance _detector, all controlle roma G lson
Chi poi nt | o1 15 SRHaOCh] B &) Polcih FIBp SN Bice Aliseonts 5, 100
Aa, 8 m A2 tubidaRixtiR antOthéhEWdjukbtol1n lusilis A concenirated NaOH solution, and then the

15 mixture stirred for a further 20 min. After extraction, the DCM layer was dried with MgSOs,,

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, /= 6.5, 3H), 0.97 (d, J = 6.5, 3H), 1.39 (t, J=9.8, 1H), 1.47
20 (m, TH), 1.78-1.65 (m, 2H), 2.00-1.93 (m, 2H), 2.32-2.2 (m, 2H), 2.38 (t, J = 9.7, 1), 3.16
(m, 3H), 6.62 (s, 1H (NH)). mp 52-54 °C (hexanes).

A small sample was converted to the S-methyl benzyl urea by adding the solid o a solution
of S-methyl benzyl isocyanate in MeCN. NMR gives 98% ee
25

Step B. Preparation of No-isobutyl-No-(4-acetamidobenzenesulfonyl)-L-o-amino-,-

caprolactam (V)

Nexisobutyl-L-g-amino-,-caprolactam (I¥)-(4.1 g free base) was dissolved in DCM (200 mL)
30 and treated with 4.0 g triethylamine, followed by 4—acetamidobenzenesulfbnyl chloride (5.2
g). A 0.1 g portion of dimethylaminopyridine was added and the mixture was stirred 5 h, The
resulting thick shury was poured into 500 mL 0.5 M HC! and shaken vigorously. The solid in

42




Solvents: A1 H2O B: CH3CN Gradient: 25%to 80% of B over 40 mn Detector:
absorbance; X: 210 & 265 nm 40 WD 2006/ 012725 PCT/ CA2004/ 001440 The crude
mat eri al dissolved in acetonitrile to a concentration of around 50 to 80 ngy

I 2 m werg,iRi&ei-ed in each run. Fractions were collegted, o @mynts of 9
m. pert ai niﬁ82%§0r7 ance was detected at the UV detector. I?Si nl ess

otherw se indicated, .all starting materials were purchased froma

commer ci afheskiphagie solytion was filigrgd plpndgvashid vaily rRid @eplongep 1%y H8i B %) Of ap)
wer e det eemﬁqd@a a Buchi 530 nelting point apparatus in capillary 10
tubes and were uncorrected. Mass spectra were recorded on a Hew ett Packard
LG MsD 1100 system using APCI or electrospray sources either in negative

Tocor ded i MERORR S a0 YRGS < BRPRBL Logi ERP RN Sl D PRRRb e
Cacnt oner 46y ot poathanor OO0 o et orodt Mot hVL Sul T omt g
( DVBO- d6) =f-61§;2’ ggt iﬁa@%‘é i@?)?? %ﬁ ’ @S% (F’eﬁ)aﬂgffj hﬁ . ?fj’%gf?@éjég k‘ﬁxr’gﬁ %gﬂ 2H).

st andar d. nighgsi-zal°cs{bty. (*) are expressed in parts per mllion (ppn, the
coupling constants 20 (.1) are expressed in hertz (Hz) whereas
multiplicities are denoted as s for singlet, d for doublet, 2d for two

doubl ets, sid d or daubjaphiionf doubjsets, t(ggjog,{[gr@@tfit@ﬁ_gutggfcaggﬁﬁtagﬁm)qui nt.
for quintet, mfor nultiplet, and br s for broad singlet. 25 DETAILED
DESCRIPT] byzeyesutfqmyll igpbnyi-aninoERuotazspansshsaibprdice eeifp Feasksbutyr egtpre Boc |
prepar at i QRivfio ?pj)vati ves of Reneral formula | 30 The follow ng conpounds
were prepared fromL-lysine derivatives using the procedures summarized in
schenes 1, |A 2, 3, 4 and 5 of this invention.

4.2 g of No-isobutyl-No-(4-acetamidobenzenesulfonyl)-L-o-amino-,~caprolactam (V) was
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 iﬁ distilled water éO mL and ex&écteci
‘with ether, dried with Na,SO, and evaporated yielding 6.90 g. A sample was recrystallized

20  from hexanes,

"H NMR (DMSO-dg): * 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 (g, J=4, 1H), 3.10-3.36 (m, 2H), 4.01 (d, /= 8.0,
1H), 4.85 (d, /=8.7, 1H), 7.32 (d,.J’= 8.8,2H), 7.87 (d, /= 8.8, 2H). mp 123-124°C

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

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

A 3.0 g portion of (35)-3-{[4—(acetyl-tert-butoxybarbony1~a.mino)—benzenesulfonyl]-isobutyl~
30  amino}-2-oxo-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 NaSQq4 and
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41 WO 2006/ 012725 PCT/ CA2004/ 001440 Exanple 1. Preparation of
(1S, 59 -(1-(5-[(4-am no-benzenesul fonyl)-i sobutyl -am no]
6- phosphonooxy- hexyl car banoyl } - 2, 2- di phenyl - et hyl )-carbam ¢ acid et hyl

ester (PL- preparation of the title conpound schenes
1 and 2 of 4\??{?2%{?{0%}:}2”“ on. Step A Preparation of llcs”&%"%"ﬂgo

(3S)-3-isobutyl am no-azepan-2-one (lli) L-a-am no-,-caprolactam (22.0 g)
was di ssod;vsap@kaiedl col dgdech2.br oet minepr()@ICM igigonediaje  {BIh);s o bLyif-d(Scetty de

(12.6 g) ed slowl d st € si pat ed
(wat er forHe ﬁ%g?wgat%m? gf c%ffnt uﬁtﬁsl%ﬁlfma@&]al‘g%g%ﬂ? grb%if%dsof
powder ed tefiiciatyl €er)(FZin DCI\/I (0.5 1L). ACO—| (70 nL) was added to the
solution. The slightly turbid mxture was stirred at 20 C for 4 h. A 500
m. sol ution of 2M NaOH was added slowy to the turbid m xture and the pH

adj usts t oTHsLaésé PebdactCiaRapatifa st is 6l mil B aadd mban N 155 addedt ur e

stirred for a further 20 mn. After xtractlon | ayer was drjed
Wi th MySOfEoTaus |2ps Pedptivrds @wﬁ‘@ﬁaﬁ%ﬂ W OGS A’f‘ﬁ‘ug %&Ecggflﬂ%cal I8 YRS zes

sl ol y ong @it ARkaObds? widh GoncBRMied ROS MRSxHaQ With BeOAC Wdlﬁgeu 75’%‘6% cation
in the next step. "H NWR (CDC13); 5 0.93 (d, J= 6.5, 31 J= 6.5,

3H), 1.39whigepersegr.g, 1H), 1.47 20 (m 111), 1.78-1.65 (m 2H), 2.00-1.93
(m 2H), 2.32-2.2 (m 211), 2.38 (t, J=9.7, 1H, 3.16 (m 3H, 6.62 (s,
IH (NH)). np 52-54 C (hexanes). A small sanple was converted to the

S-met hyl ’lHaNMR (DvisQ-dy. adu¥hgn,tahB, 687-1d2 o, 2Hp d116¢1i.30n(m, GH)SWe@mllH)benzyl

o Sanut b Rt 2P M B TS, PR S el R R st 1

Na- i sobut 3y, 592 (¥, 219}, 6:50 3@ 6+ 8012 (.89 (d, J&B.A 2H).free base) was di ssol ved
in DCM (200 rnL) 30 and treated with 4.0 g triethylam ne, followed by
4- acet am dobenzenesul fonyl chloride (5.2 g). A 0.1 g portion of

di et hyl a@@rc;}sl]gpy ri dippghaii@isn a9l tn@Rskyt 4BodYlKiitg-8 SV@ﬁwﬁﬁlﬁrdSIﬁdn@a&id The
resulting thick slurry was poured into 500 nL 0.5 M HC and shaken
V|gor6hsly The solid in 42

To a solution of L-diphenylalanine (241 mg, 1.0 mmol) (Peptech Corp.) in 5 mL 1N NaOH
and 0.5 mL saturated Na;CO; (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 HCL. 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 uéed as such in the next step.
25 . .
Step F. Preparation of (18,58)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-
hydroxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methy! ester (PL-100)

The title compound was prepared from (1S5)-4-amino-N-(5-amino-1-hydroxymethyl-pentyl)-

30  N-isobutyl-benzenesulfonamide (m-deprotected) (step D) and (2,5‘)-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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WD 2006/ 012725 PCT/ CA2004/ 001440 the bi phasic solution was filtered out
and washed with cold acetone to give 7.3 g (87% of <clean product. 1H NWR
(DI\/ISOdG) * 0.93 (d, J- 6.0, 3H), 0.96 (d, J-60 3H) 1.39 (t, J= 12.0,

1H), 2. 08-2. 18 d 11
3. oo 3 06 ?%OJZB&?”&? 35 (dd, J =14. 2(m8a2 iH) 4. 65 ('3:’2?%7%‘@“‘; >

(s, 1H, 7.42 (d, J= 8.8, 2H) 7.6 (d, J= 8.8, 211). rrp230233C(EtO—|)
Step C. Preparation of (35)-3-{[4-(acetyl-tert-butoxycarbonyl-am no)- 1o
benzenesul tonyl: k23.5 ewty! osgripiR} - 2- oxo- azepane- | - carboxylic acid tort-butyl
ester (Boc activation) (VI) 4.2 g of.

Na isobutyl Na- (4- acet anm dobenzenesul fonyl)-L-a-am no-, -caprolactam (| 7)

SUSPeRSRaR (Ephts Hatl and, e, %fésy(dﬁﬁmsgasﬁg 0leR- d%w f24tp 12, Aprge

chunks was adde
di-ters- b(m,ylH)pWrcbda&Zb(mthB 1i.§2-119 (m, MECRI6 1R (suslﬁé,rﬁs%loh%vés ), 2Odd wit h

a magneti r porti f P . sl ytl

becones aS@PZ%r Qﬁgéﬁg%g? ﬁg%—ai'b’eﬁﬁagégﬁi %n\é\?éig’aad%% %@%&g)((a?gve@rbs 1

pr oduct Rﬂ'H)G@((isI arlt ion gHywtesr(dal = R0, at),7. ¥) 718 he 2Hp 70 D3I (us, GFDUF.EH 1 n
dlstllled e ed with ether, dried with Na2S04 and
evapor at e %’22%8"1643696 x}gggﬁml e was recrystallized 20 from hexanes.
1H NWR (Dwﬁ@dﬂﬁ)(cﬁ‘oﬁ) 68 A%, 201, 2@3325 21991, 20.5828.4,43. 1350@ 59.2, 8td,534,39 (s,

| OH), 1.47 éhs 911), "1.85- 2.1 3Hj, J="4, 111),

3. 10730 3657 729 5461091; 6ed; llﬁrﬁségi)’f 12@-’4) 12643, 83§ ?sd1281r12§ 15 12§%1}284z 32 (d,

J=8.8,2 ( 5541 23-124 C 25 Step D Preparati on of
(1S)-4- alr;lq%lsoyl\]l-gzg %&1%]185?4ﬁ1 (Sjrao%/gnget yl - pentyl)-N-isobutyl -

benzenesul f onam de (VI -depr ot ect ed) (reductive ring opening and

depr ot ect 5@?}} A 3. %g@aﬁ{gh' S’fn y[? [g.m nin -b%eenesulfony} )-isobu

(35)-3-{] acetyl -t ut ox nzenesul'f ony ]1-I soﬂ)utyl 30
am no} - 2- (ﬁx@h@wqmasrémfﬂ@azb-h@&wdarhamgﬂd A-diphenylteth}l} egtbamic(d¥id mehdpstd) | s
di ssolved in 40 mL EtOH foll owed by 750 ng NaBH4. Brief heating with a
heat dﬁn gives a clear solution. TLC reveals one streaky spot after 20 mn
(Et CAc) . The P5.al0gt dopipousd Gatden o atepdr,t Z03ampasB3es npmolb e'dxs digzso¥6d At diyN NaCH

and extr aCt gﬁjyd%élrgn % Q‘Pﬂ) aﬁ‘g S.E%txfh‘iegh@?phggpq’l%{g d&% osp ere etntxllx eS vcv)g's and
~ 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 \‘;vas 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 exfracted three times with ethyl
acetate (30 mi,). 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 (CD;OD): & 0.68-0.75 (m, 1H), 0.75-0.84 (m, 1H), 0.84-1.10 (m, 9H), 1.21-1.50

(m, 8H), 1.88 (m, 1E), 2.58-2.71 (m, 1F), 2.80-2.89 (m, 1H), 2.89-3.08 (m, 2H), 3.49-3.60
(s, 3H), 3.65-3.74 (m, 1), 3.85-3.95 (m, 1H), 3.97-4.02 (m, 1H), 4.07-4.21 (m, 4H), 4.29 (d,
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43 WD 2006/ 012725 PCT/ CA2004/ 001440 evaporated to-give 2.8 g of product
internmediate (VII); (15)-{4-[(5-tert-

but oxycar bonyl am no- 1| - hydr oxynet hyl - pentyl ) -i sobutyl - sul famoyl ] - phenyl } - car
banlic acid tert-butyl ester (VII). 5 The above product internediate is

di ssol ved iWOS"RIEFOH and 5 nl 12 N HO is added. Vi fSrGYRE4& 0l uti on
is observed for a few mnutes. After 2 h the solution is evaporated and

render ed Badiod, WH}, 16.7d dclenB10a21E)l 7 KOH. 28r(ch, M), (720t B3R (o, tSHD) FL.OAC4Y () IH)Ng 1. 75

g of a m@fbg%eoﬁgﬁlpﬁf)l@i (DI\/SOdG) * 0.82 (m 6H), 0.9771.12 (m .

1.15 1.84 (m 111), 2.40 (t, J= 7.8, 2H),
275(m 1H) 285(m 1H), 321(m "1H), 3.44 (d, J= 6.4, 2H), 5.92 (br

S, ﬁg §d 8.0 21 1), 7.39 (d, J=8.0,2H). Step E. Preparation
(28) 2 met épQ 99? a‘?n if3- 3, 3- di phenyl -propionic acid 15 To a solution
of L-dsphenylal anine (241 ng, 1.0 nmol) (Peptech Corp.) in 5 nL I N NaCH
and 0.5 nL saturated Na2CO3 (resul ti ng&sol ution at pH 10) was added

met hoxycaPiBhY| oxydueraation e (LHaPHbA (4a?é1i11€°'?e@ﬁ’éﬁ%1§@YB;l?qb§Wﬂ'ﬁﬁﬂﬁlolﬁyI
ester met BHAS%)%B@)E))—]’I@XS’FC@I%‘&EBYQ .ol gﬂgﬁgﬁ et 158 abMEH ok fr&rﬂf&l} eﬁéx‘f@ﬁ ﬁ\ﬁg kal i the

reaction mxture was Stirred at m tenperature ne
sol ution was extracted. once vmth ether (10 nL) and the aqueous phase was -

conbi neq. S idaldiotity CTRARO RN SALESul MRl st bt "
was ditd ed(3.®wdy). I\'&ﬁﬁ@ylsﬂyllbtr@nﬂd (aﬁane)vaa)achieécht tOo°C3n‘il‘hmﬂn,xtuM1m‘s1 ssmed di fi es

to yields,250 83%. of . the deS| rivative was, used
as such i AP rﬁ%ééjfs té’%ﬂgera lil?@grr gfpe%?ﬂ’u%f fo sofent' s evaporaicd

(1S, 55) - ( 4nd @2 {4 wats nas béddedeo e}mﬂeﬁmw B)m.TL SO0H tvyds addedn@ixed and evaporated.

hydr oxy- h | car barm 2- di | - et.h ar bam c CI d hethyl ester
(PL- 100) Th stép e ?%%ﬁ’ﬁ%f* A %Hi‘i?af?%‘i‘}yﬂf in vacto. Yields 98 Tag Wk ot
(1S) - 4- amiiioddNvhibrea o Me-flrsthixgbpsy et hyl - pentyl ) -

N-i sobutyl - benzenesul.f onam de (VI -deprotected) (step D) and (2S)-2-
met ho>%§/car bonyl am no- 3, 3- di phenyl -propi onic acid (step E) using the

coupling peaEedse (Y, 95% pure

'H NMR (CD;OD): & 0.65-0.73 (m, 1H), 0.75-0.83 (m, 1H), 0.89 (d, J = 5.6, 8H), 1.27-1.38,
 (m, TH), 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 (5, 3H), 3.60-3.72 (m, 1H), 3.87-4.05 (m, 1H), 4.00 (m, 1H), 429 (d, T =

11.3, 1H), 4.90 (d, J = 11.4, 1H), 6.73 (d, ] = 8.0, 2H), 7.13-7.22 (m, 2FT), 7.22-7.33 (m, 611),

7.33-7.45 (m, 2H), 7.51 (d, T= 7.5, 2H).

*Ip NMR (CD30D): & 2.80
235 ‘
Example 2, 'Preparaﬁon of (15,55)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-
6-phosphonooxy-hexylcarbamoyl}-2 2—dlphenyl-ethyl)-carbamxc acid
methyl ester sodium salt (PL-462)

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

ml, of distilled water. The Solution is then frozen and Iyophilized. Yields 67.2'mg (92%) of
the desired material with 95% purity.
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wi th HOBt and EDAC described in exanple 3 (step D). The final product was
obtained in 67%vyield. (121 ng). 44 WD 2006/ 012725 PCT/ CA2004/ 001440
LC-M5 : 625.3 (MrH) +, 95% pure 1H NMR (CD30D); S 0.71-0.85 (m 213), 0.88

d, J= 6.3, 0. 96 2 1.29-1.34 5 1 1
(1 82 1 95 (Mﬂ 09272461 > 63(3m(m H)lH) S 8l > g5 (ﬁnm 2|_|)"B€T/éA241(1474ﬂn4§(2 (m 1H

3 13 SO MR Ybpyonf 29208 e R0 s B, 45 155 G et 9§§ (m
ﬁK/I)R (Z:Dg%Dﬁ Bﬂ) (IFS!S 2606) m 71}1332 66-d.70Jmz 1171) 9 7923%9 %ﬂ?}gﬁ 1%3@0@71&) 3106) . Lo ?C
10 G 5. s i S0 oA 6D 855071 (0ol D) 39355 tng 3803 8415y b 156, 78 &

1281, 1§t8gL5111121&)2463%@8;411olzﬁ),kvol@l; 27,614, 9.120522 (n, 55792969 ®,
(15 2y P61 i 2D CoSoEnbs TS BY 1 ) - | sobut yl - ami no] - 6-

(di et hoxy- phosphoryl oxy) - hexyl car banoyl ] - 2, 2- di phenyl - et hyl } - carbami ¢ aci d
met hyl es er 15 The PL-100 conpound (product of step F, 203 ng, 0.325
mol ) was” @iNMBI(¢BdOPH @BW3 tetrahydrofuran (3 nL) and 0.2 niL

triethyl phosphate under N2 atnosphere. The mixture was stirred at this
tenperature for 15 mn, followed by the addition of diethyl chlorophosphate
(0. 061 nlExOmpR3. mﬂrb;)araﬁmdbwﬂmltl {fe[(é@ﬁ%d-henzbmuﬁbnm-isohl(tﬂwamlgp] -0. 423

e Hgo oo oo i atRponbor 1SR A3 Re Bleh Kl Hheatofipiayefa 2" 12

sol ution and the baadhylwetee (P280DUghl y mxed w th the solvent. To the
m xture was added ice water 2 nL, and the THE evaporated off. The beads
were then washed with distilled water 6 tinmes 100 nL then extracted three

times W t ithepBydraticacEtRttRle(c3Ppbind. is Bared 6059pbmed opthisSvendsn.evapor at ed and
the residue-was dried under high 25 vacuum The crude product was purified
by flash chromatography using ethyl acetate/hexane (8/2), then Et OAc 100%

as el yent e yielp is reactjron is 1 MeH) +,
00% pur o S5PIH R (ERBE) S 0 68 0. 75 (m Ry o et tbertho

0.84-1. 10(cbq@o@pl}osp}lorglgxy_]_mg@yl)—pentyl]—1s0buty1 sn}famoylf ~phenyl})- carbamlc ac1d tert-
butyl ester (VIIT)

2.00 g (3.7 mmol) (1.5)-{4-[(5-tert-butoxycarbonylamino-1-hydroxymethyl-pentyl)-isobutyl-
20 sulfamoyl]-phenyl}-carbamic acid tert-butyl ester (VZI) (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 mixtare is allowed to warm to room temperature and left to stir for
2 h (LC-MS showed completion after 1 h). To the solution is added 20 m L of Amberlite
25  XAD-2 resin and the shurry 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 Na,SO4. 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 (CD;0D): 6 0.91 (d,J=6.3, 6H), 1.11-1.21 (m, 2H), 1.33 (t, ] = 6.9, 10H), 1.43 (s,
9H), 1.53 (s, 10H), 1.90-1.97 (m, 1H), 2.88-2.96 (m, 3II), 2.96-3.04 (m, 1H), 3.81-3.90 (m,
1H), 3.91-3.99 (m, 1K), 4.01-4.14 (m, 4H), 7.61 (d, T = 8.3, 2H), 7.72 (d, J = 8.4, 2E),
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(m 81-1), 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 111), 3.85-3.95 (m 111),
3.97-4.02 (m 1H), 4.07-4.21 (m 4H), 4.29 (d 45 WD 2006/ 012725

PCT/ CA2004/ 001440 J =10.8, 111), 6.71 (d, J 8.0, 2H), 7.10-7.20 (m 2H),
7.20-7.32 (WP 1912736 32-7.45 (m 311), 7.50 (d J = 7.HTAYPWRIEE (b s,
111). 31P NWR (CD30D): S 1.62 5 Step H Preparation of
(1S,5S)-(I-{5-[(4-am no-benzenesul fonyl ) -isobutyl -am noj - 6-

phosphonoe ymbﬁx( a y -2, 2-di phenyl -ethyl )-carbam c acid nethyl ester
(PL-461) ]z?e pr GCPS) ?ml%ep G prepared above (152 ng) was dissolved in
anhydr ous di chl oronet hane 10 (3.0 Tri met hyI silyl brom de (0 5 nl) was
added at The xtur.e dur t this te and
over ni ght ggﬁp Foom {pé%@ng? \Sﬁs(ﬁ}r’i‘%’s@bﬁ”\? \%’g@mﬂ?fgﬂglr tb HeSB f‘ény I

wat er 9as isatatgtarhiao]-hexyl @sdr disehyl terlidht OH was added mxed ‘and evapor at ed.
This step was repeated three times and the residue dried in vacuo. Yields
98 ny 70% of the title derivatives of this first exanple. 15 LG Ms: 705.2
g Mgg') 1( g 953?{11?%@6 ﬂﬂdgﬁ@l_i)’t’%b{aﬁ@@ @Dhe B§Vﬂ)ﬂ§ 5&7619([7131 (2@6 f; @dlSSQlVZ@ uplﬁ%ngméfzilw

(m 1H), 215%HClage (fdded ang hea@diaslcéy 0 ﬁ%thqﬂ)%ft awogmte@ger@méfm(?rh The1),
354 (5, ot idolfocted 2l rebtdhe témisaw 20 (d,
3 =113 °111), 4.90 (d. T4 © %ﬁé?)@%yﬁ}r e %Q%E)Sldagq 48020, |
(m 2H, issopver 133‘! (nﬁqlc@myer an¢ tI@a:I—? adggst@chto m—i)vlth?so%lN@@H Jhe-thickbgluzy) . 31P
NMVR ( CD3O0D)t4in app) R

(1S,5S)-(1- 5% %4%&1%%“?&%#%5@% 5@‘??]?{' SO ﬁamacrﬁhr?%ﬁ dried over Na;SOs.

6- phos phoAdgxilitdondidhe drximgylint Bhedrginuyehasd is etdayait&d:m@édd ¥i8¢ g08%) ofitht hy|
ester sodl& gmg!u ((%é 462) 30 70.7 ng of the final product of exanple 1 is
addedtoijl ﬁ\l OH and diluted with 1

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

"H NMR (CDsOD):. § 0.91 (s, 6H), 1.11-1.26 (m, 3H), 1.28-1.43 (m, $H), 1.45-1.51 (m,

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

(m, 1H), 3.79-3.99 (m, 151), 3.94 (4, 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).

*p NMR (CD;0D): §1.61

Step C. Preparatlon of (25) Z-methoxycarbonylammo -3-naphthalen-2-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 iN NaQOH
and 0.5 mL saturated Na,COs (i'esulting solution at pH 10) was added
methoxycarbonyloxysuccinimide (187 mg, 1.1 mmol) dissolved in 5 mL. Afterwards, the
30  reaction mixture was stirréd at room temperature for 2 h. The alkaline solution was extracted
once with ether (10 ml) and the aqueous phase was acidified with 1IN HCl. 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;SO,, filtered and evaporated to an oil,
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m. of distilled water. The Solution is then frozen and | yophilized. Yields
67.2 ng (92% of +the desired material wth 95%purity. 46 V\DZOOG/O 1 2725
PCT/ CA2004/ 001440 1H NWMR (CD3OD): S 0.72-0.83 (m 111), 0.90 (d, J = 5.8,

9H), 1.26-1 01(659127%%")1 1.53-1.65 (m 1H), 1.88-2.00 (IFETlclﬁiLzﬁc)auou?u@O 2.70
(m 1H, 2.79-2.89 |n,1H),298300(m1H) 3.00- 3.08 (m 113), 3. 54

s, 3 3.58-3..7 m . 8 114 8 95 28 (d
S — 1|]__|) 1, WM sohdiéis( \‘(adyléllgg Qﬂolrgg 673"@'4% Jéed(%?ategal %@%nte#ﬁdlate]@%r@d 29 Em
2H) , 7. 223d 32 dltituted Bbfino a&d?&asﬁs@@wﬁtﬁ&u’c%ﬁﬁhm puriRafiéh indhemekt sfep2H) . 31P NMR
(CD30D): S 3.13 Exanple 3. Preparation of

(1S,55)-(1-{5-[(4-am no-benzenesul fonyl)-isobutyl-am no]- 10
6- phosphogg g&y hexy carRaBY 1 k52 {laﬁtﬁi@hﬁﬁ k%n%lneﬁ‘ifhﬂyl'l) s6RlRamifoasi d

met hyl estefr (PL-507) The preparation of the title compound is based on
schemes2 phosphingoxyhespidadamoyly-2appthilen-PryépthyBtcpdamist acid methyl ester (PL-

(15)- (4-{Egnt ert - but oxycar bonyl anno- I -

(di et hoxyphosphoryl oxynet hyl ) - pentyl ] -i sobutyl - sul fal noyl } - phenyl ) - car bam ¢
acid tert- butyl ester (VIII) 2.00 g (3.7 mmol)

(15)-{4-[(pster ut.pXx h .yl - pept t

sul f anoyl f ’;F‘F ci;r am ?a?%%l}eﬂegctp ‘gasyﬂng)% @a(@lollﬁgg%ﬂ aﬁ&’@? n){ét ep D)
i s dissol Hemtuﬂ 1.0 3DMFE fcrrlfﬂlmﬂurﬂso'mdﬁaﬂeo anofl phaxpbhoFdEcat 6-@rrﬁ10u:h§(éf i nert
argon atrm et chl haosphat e . i d and
hen o8 o5egipdesnnionyisebdyoiy P idiet e iRt FRDRYS iRl

Enxt ure Ih ® @l(ll:‘llapﬁwﬂll tEIﬁp&iﬁﬁfE:c fop1 hom"umLemmIaghwﬁmlmddéﬁbtthdm%?tsiorémbmand 2 h
LC- M5 showed conpl etlon a 0 the so lop. .1 s a 2.0 1nlLo
f Anberl {8 o5 Yapin 3¢H,0 gre%o%ﬁéz@ Fwdii%?%aﬁl T B agied o 200
nL ice waighroudi! §épmsdhbﬁ o gk BIONc AiRisdlinds effbied emdweatt@p@mabm wih fsp4 t ered
and the resin washed several tinmes with distilled water (500 nmL). The

desired peigEresid (8 H&é@@%@&nwaéﬂﬁ{iw}%%w wdtially: Bingn dhq Gresicphase yas £t OAc
(5 X 29 "hﬁ)e %a?ﬁe(?ﬁxgia&}a oretaa%e' I%SI&Jee‘pasokak&l%pqwo NB2R - andrd 6 apBMRROT at i on

of th t 2.66 | ear oil- 1s obtained. The cr ude pr oduct
cont ai ns &h¢ resisup (masmg@lh ‘@W@i upe,m iﬂ el CMp ek BRanb o adSBr was ediiedsThes j n

the next St 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 1N NaOH. The clear solution was extracted with ether and the
20 aquebus phase acidified with 6N HCL 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,
1), 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 = 6.8, 1H), 6.91 (d, J = 8.0, 2H), 7.34 (d, J= 8.0, 1H), 7.45

(m, 2FT), 7.58 (4, 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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1H NMR (CD30D): S 0.91 (d, J = 6.3, 6H), 1.11-1.21 (m 2H), 1.33 (t, J =
6.9, 10H), 1.43 (s, O9H), 1.53 (s, 10H), 1.90-1.97 (m 1H), 2.88-2.96 (m
3H), 2.96-3.04 (m 11-1), 3.81-3.90 (m 1H), 3.91-3.99 (m 1H), 4.01-4.14
(m 4H), 8.3, 2H), 7.72 (d, J = 8.4, 2H). 47 \\D 2006/ 012725

PCT/ CA2004/‘6éf&’&@127§‘1P NVR (CD30OD): S 1.59 Step B. Pr e T THE A28 08 440

(2S) - phosphoric acid 6-am no-2-[ (4-am no-benzenesul fonyl)- 5

i sobut yl - Ewample-dheBrepaation ofi{26125y phapharic édld()nolih@-(tﬁtludmnp-r oduct obt ai ned
in the previous st 2,66 is.dis nil, of
Ha e P added andemeuroshdppdbyamutii Bl RO mbrag S bianlunt i o
for 3h. The sol vestniphileMacUat-peopisntiiniao)-Badytustet (PL4ost ed with 50 ni
ether. The thick residue is then 10 dissolved in 3 nL ice water and the pH
adjusted to' 12 with 50% NaOH. The thick slurry obtained is extracted with

Et OAc {3 XtcpA.NML) anehakRn OrFANLS-PRASHhEHI LA AYSTYDNNARS HnaphiNatef!1-yl-
filtration of the drying agent the organic phase is evacuated to yield 1.84
g (989 oP™PREIcagdsired product (IX). 15 LG MS: 480.2 (M+H)+, 95% pure. 1H
NVR ( CD30D) : 8091(5 61T), 1.11-1.26 (m 3H), 128143(m 811),
145151(m 1H), 1.52-1.61 (m 111), 1.89-1.96 (m ,256(}\%,\]:
6.7, 211) Tozselgu@lgﬁb(lmapllthlylala@ngwémgz 1 ool (Peptec cm)sn oonl¢ iV NeOH) , 3. 94

d J =5 d, J

L o, Torp ot Bl PRt o Boptid it b o P g mbihotinePeafocih

of (2S})e 2- ehleritexy Ehmigoh( inamalj dishred jin § h&t e\cﬁeﬁvgrﬁs fireopicting ouixiRe veasistirrédr

L- Moc- 2- i f L-2- t l.ani 2 , 1
ol ) Pobrou ey e 222, Pheallhe fith g AR FiEPhE Gt

(r esul t| ntjlesqmaom pi'fasaWarpdtd:ldiﬂ):dwﬁh IHd#Ed Thivewfscexyeaedionyd wikly 3biadi BtOmicde (187
mg, 1. i d 5 n.. Aft d tion m xt

SPirred ol bRTERGLIERF Bhey oo et Wark A 6k PR rlaR Mt od.

once W t hagddneer I\Tiﬂ@ﬁﬁ)ltefbﬂ@nﬂ lBEapafhedian Sn BHASEcNESidatk & firel 196 i3 (389oHCL.

Thi s was tract twice with 20 m, EtQAc, and the conbi ned organic
phased’ V\e?ﬁﬁ?l\g?}{ icfiy- Elys compound was used as stch in the next step. .

Step B. Preparation of (25,2S5) Phosphoric acid mono-(2-[(4-amino-benzenesulfonyl)-
isobutyl-amino]-6~ {2~[(momholine—ﬁi-ca:rbonyl)-amino]-S-naphtha}en—l-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 HPL.C. Yields 41 mg of the final compound.

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

"H NMR (CD;0OD): & 0.83-0.98 (m, 8H), 1.00-1.25 (m, 41), 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, 1), 3.50-

30 3.56 (m, 6H), 3.67-3.69 (m, 1H), 3.81-3.89 (tm, 1H), 3.99-4.05 (m, 1EL), 4.59 (t, ] = 6.0, 1H),
6.75 (d, I = 8.0, 2H), 7.30-7.60 (m, 7H), 7.75 (d, T = 8.0, 1H) 7.90 (d, J= 7.8, 1H), 8.23 (d,
J=7.8 21H).

3'p NMR (CD;0D): § 2.71
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mL I N HC1l. The organi c phase was dried over Na2SOX, filtered and evaporated
to an oil, 48 WD 2006/012725 PCT/ CA2004/ 001440 which solidifies to yields
200 mg (73% of the desired material. This internmediate (referred as the

I\I—substitut%gzgm‘ﬁpn_@ci d) was used w thout further purifdcaiiameisfe t he next
step. Step D. Preparation of

(1S,59)-(1-{5-[(4-am no-benzenesul fonyl)-isobutyl -am no]-6- 5
phosphonooxy- hexyl car banoyl ) - 2- napht hal en- 2-yl - et hyl ) - carbam ¢ aci d net hyl

ester (Plpy2@gke 510G aBhbheidP6r @sREPPhAY ali@iid ot l{62-Getyiamiard,3vat ed with
100 ng EDAC and 57 ng HOBt in 1.5 nL DWF for 30 m nutes. Then, 100 ng of
phosphoric acid 6- a}@mylzpl[o@ipny@guno)-z-[(4-amm0—benzenesulfonyl)-lsobutyi-ammo]-

am no- benzenesul fo i gb@ g4fm no] - hexyl ester diethyl ester (step B)
was added and Ieftq%éléglgﬁ%r a{['yéogmterrperature for 1 h. 40'nL of 1M K2CO3

was adgled to the DVMF solution and left for 10 mn. 50 nL of EtOQAc was then
added andgi he m xt uy. ; i - e0a 4 Vit I o rati on of the
Et OAc phagttgp\?\&/as ef ::Helg %%?mk%%%%e%fﬁ&g% \r{j!la%gltg fli%ﬁ%g{?nﬁ@%? citric acid (50
m.) once, then water (50 nL) 3 tines and finally brine. The organi c phase
was 15 the separ.ate nd e ora .. The, resi i DCM
and re- eviﬁ&rsgﬁlgal? OPH’%@%@?@H? t/\lg)g %rabﬁnmﬁ%bﬁgp&%&ﬁoﬁgﬁpniwgﬁ%@S L
of TMSBr wab0.adalkedaturkité N£OOY (leaitivips ltiphtat pierO)ivghitadddbade)yl clilheddDOM was
oy oCr 2 0 ARt SHE M eEP T B S S Rl Bt o
ggssol VedfdrflhﬁLNl“]i\J?ém'é- . ém]q E@g@d@a{f %ﬁhﬁg @fa:%\ﬁuam V\?ﬁ(mﬁmm thh a@:ﬁjehﬁﬂ’pl&m t he
aqueous phase acidified wt : e recipita . t hen
col | 66t ey sRaified H{th GN MR VEUETACHALUE BB PR PENEOAR BRHGC S8OREDr « he
title co ¢ phdsts Wie wadEdSvifMolhrt 1NGROh, Pithe @rgagie #k&e%dﬁ@@&@l\@ﬁh
0.89-0.98 (m gH), 1.15 (m 21-1), 1.35 I% 5 1.88 (m

1), > (m 1), 1.45 (m 1H), {
1H), 2. 8afiltered 2py evapogied( fey am P, Whl.beol(l‘#iieszt% yicls 7 I(l&x(gei%b &@%@S{f L 3H),
3. 60 13 : i : t, J =6.8 1H, 6.91
(d, i 81.3“50,6"’1 W%?ﬁ“@%{%@%@éé‘% g}lééfﬁﬁ,s';‘%’.]‘%i%h eﬁf’rgﬁ%t 11), 7.58 (d, J = 8.0,
2H), 7.66 (s, 1H), 7.70-7.82 (m 3H). 30 31P NWR (CD30D): S 2.56 49
Step B. Preparation of (2S,25)—phosphoric acid mono-{6-(2-acetylamino-3,3-diphenyl-

‘propionylamine)-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 (25)-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;OD): & 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 (4, J = 11.3, 1H), 5.19-5.28 (m, 1H), 6.77-
6.85 (m, 2H), 7.10-7.20 (1, 2H), 7.27-7.33 (m, 6H), 7.32-7.41 (m, 2H), 7.49-7.62 (m, 2H).
30

Ip NMR (CD;0D): § 2.70
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WD 2006/ 012725 PCT/ CA2004/ 001440 Exanple 4. Preparation of (2S, 2S)
phosphoric acid nono-(2-[(4-am no

benzenesul f onyl ) -i sobut yl - am no] - 6- { 2-[ (nor phol i ne- 4- car bonyl ) - am no] -

3- napht hal en-.1-yl - pr opi onyl anri no} - hexyl) ester (PL-498) 5 Step A

Preparat i oﬁ‘ggf mté@%&z%_ [ (nor phol i ne=4- car bonyl ) - am no] - 3%9%%?12{09?@1%%9 1-yl -
propionic acid To a solution of L-1-naphthylalanine (215 ng, 1 nnnol)
(Pept ech Esmpple 6. n Byeparating REGS,SSiitH{B[(3-amine3dlwore-benzrpgsatfonyl:-esul t i ng
solution at pH 10) . C o Lhe- 4- Q C 4l 50 ny, .
1.0 nmol ) di ssol vedy@%@dﬁﬁgﬂﬁ@&%?@ﬁt %glg%ggﬁ%ligg&}kﬁéﬂﬁ\%g@ﬁst irred
at room t enper at ur eaflormiz abid riéthyladstea (PIné13)ol uti on was extracted once wth
ether (10 m.) and the aqueous phase was acidified with IN HClI. This was
extracted twice with 20 nL EtOAc, and the conbi ned organi c phases were
washeds wi FirstothethlodbMgyiClhe pleparatigact thephiRs@nmwasnd &b baael on ethehR2S04 this
filtered and evaporated to an oil, which solidifies to yields 125 ng (38%
15 of the™J8%%d material. This conmpound was used as such in the next
step. Step B. Preparation of (2S,2S) Phosphoric acid .
nono- ( 2- [ (4- am no- henzenesul f ony

vl - : . |
i sobut y - 2 o] - 6- {FeRAHER gL ind4ramipiofiyars-bererespifauhdpbuiireinol-6y| - prop
i onyl am npydr. ,?ep(ex bar®aheytoPLg; i- ' agyfhor the.
preparati g’% % t h'g pr odg%g ~of mg%%pﬁgy%%rg%%gg%)g%ﬁ%m%%ﬁ
(29S) - 2 [ (nor phol i ne-4-carbonyl ) -am no] - 3- napht hal en-1 -yl - propi oni c acid.
(st e]E) Ad Ofic proidsct @Xama:nhh i1y 1, IReFesmM g ngmmlpﬁicmslmgécedl 5 af| mfeeN\r/]m&;Lf"@.rlt her
purifie rever se r.ep tive HPLC. Yields, 41 ng of. the fina
corrpound.g%%"t@@rl\@%g .Iﬁmﬁﬁ/ﬂﬁ?‘i‘{‘ﬁ%@&lﬁw@m@ﬁﬂwq 538D} - migof vater as 98 (m
8H), 1.00zdle@2nd Mhe éoldtlon WasdtBjckied Zdifetly dntd ko prdpapadivd -r%rsegﬂbselﬁﬁ’l,c.l'{‘ﬁ@' 1.99
(m 1H), 2.77-2.92 1(m ZI—Q, 2.98-3.16 %r&)mS 1%0, 3.40-3.49 (m 1H), 3.50- 30
3.56 (m Beqyct was gotlegied gnd lypphilizeyl to glvg23mad 3%y viglpf 2 whitsolil. 05 (in, 111),
4.59 ¢4, J = 6.0, 111), 6.75 (d, J =8.0, 2H), 7.30-7.60 (m 7H), 7.75 (d,

J =870, 1H, 7.90 (d, J= 7.8, 1H), 8.23 (d, J=7.8 211).
L.C-MS: 6433 (MFH), 99% pure.

'H NMR (MeOD): & 0.71-0.85 (m 2H), 0.88 (d, T = 6.3, 6H), 0.91-0.96 (m, 2H), 1.21-1.29
(m, 1FD), 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, SH), 4.28 (d, J = 10, 1H), 4.87 (d, T =
10, 1H) 6.90 (t, J = 8.3, 1H), 7.20 (m, 2H), 7.28 (m, 3H), 7.3 (m, 3H), 7.39 (m, 4H).

Step B. Preparation of (lS,SS)—{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): § 0.82 (m, 1H), 0.92 (d, J = 6.2, 8H), 0.96 (m, 3H), 1.36 (d, J = 3.7,

GH), 1.90 (w, 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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31P NMR (CD30D): S 2.71 50 WD 2006/ 1112725 PCT/ CA2004/ 001440 Exanpl e 5.
Preparation of (2S,2S)-phosphoric acid nono-{6-(2-acetyl am no- 3, 3-
di phenyl - propi onyl am no) - 2- [ (4- am no- benzenesul f onyl ) -i sobut yl - am no] -

hexyl} estepo(flamP4a S Step A Preparation PCT/CA2004/001440
(29S)-2- acetyl am no- 3, 3-di phenyl -propionic acid To a solution o

0.5 i sailr Qred ORkmcrd) iadind T e oM Pe 2o GhP 1) D ARl VB °

chl oride (100)5%.901@, Jr®B,) 1D 2.30 () N2S(mil3H)AF 82 yeBH])S7.39 g, 4E9act i on mi xture
was stirred at roomtenperature for 2 h. The al kali ne sol ution was

extracted once with ether (10 nL) and the aqueous phase was acidified with

IN HG . THipsNMRS(C%@Dchqustw ce with 20 nL Et OAc, and the conbi ned
organi ¢ phases were washed with 50 nL IN HCl. The organic phase was dried
over NA2sO4, filtered and evapor at ed to an oil, V\:hl ch solidifies to yields

10 ™y (0%edl ¢ he deskiied ok (IEAsei ol SIbE AL GLIBINL RolRs. Used

as such in he next ration o oric acid
nmono- { 6- (2ma@éﬁy1hgmhn@ogy@eﬁylgw@q@yqyl} -2,2-diphenyl- ethyl)—carbamlc ac1d methyl ester

pr opi onyl g)gb[?ﬁb [ (4- am no- benzenesul fonyl ) -i sobutyl -am no] - hexyl } ester
(PL-504) S c,)orrpound was made as for the preparation of the product -of

exanple 3 (step D) with 100 rrg of

(2S)-2-ac no n| this a The
final 210pr ogﬁm? \}\c/énswg fgl ned]?suyt‘grr tgg c{)‘/:?e 86( f’e% %exﬁ%p%é n%gg} ?@@@ﬁﬁ“ 95%
pure. 25mgH NVR (CD3OD): S 0.77-1.04 (m 911), 1.10-1.17 (in, 1H),
1.23-1.49 (m 1H), 1.46-1.57 (m 111), 1.78 (s, 311), 1.88-1.99 (m 111),
2.80-2.92 (m 211), 2.92-3.08 (m 211), 3.63-3.75 (m 1H), 3.79-3.95 (m
1H), 4.00LCmvMSAHB.2 @138 (3% gurs. 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 31P NWR (CD3OD): b 2.70

15 'HNMR (CD;OD): § 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 (u1, 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 =114, 1H), 7.19 (t, 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
3P 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 (18,55)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-
phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester (PE461)

(28)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid ((example 1, step E) 0.9 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 (25)-phosphoric acid 6-amino-2-[{(4-amino-
benzenesulfonyl)-isobutyl-amino]-hexyl ester diethyl ester (IX) (example 3; step B) and the
mixfure 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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51 WD 2006/ 012725 PCT/ CA2004/ 001440 Exanple 6. Preparation of
(1S,59)-(1-{5-[(4-am no-3-fl uoro-benzenesul fonyl)
i sobut yl - am no] 6- phosphonooxy hexyl car banoyl } - 2, 2- di phenyl het hyl ) -
carbanlie ester (PL-515) 5 First net hodol o] prepar ation
of the ti tlavgb%{b% %d |s based on scheme 3 of this ?ﬁf%?ﬂ"“ %Vé‘fo A ]
Prepar ati on, of m_no- 3-fl uor o- henzenesul fonyl ) -isobutyl -am no 6-
hydr oxy- h&%Y |de§§1%wwl 0%@&%%@@@@%%}}19}1% BAppeadaper th%ltwtvwde\g
(PL-337) & Zﬂ?ﬁﬂ E:RQH&BfoeO?J?(ﬁQE’bEDAe z@dﬁﬂ ﬁle(&gaaépgase pbraiedl, %ésol ved
ik

in 5 n MCN Sel ect Fl uor 0.35 g is a I'n one portion
and sti rr@ﬁldfl@)w«% &dwlﬂ?etﬂmmefsm@aeelrmd@assa@ﬂhe@ghndh@nhelllsa)gtholmn\@@fmjtcect ed

directly j Q e HPLC. The product was collected
and Iyoph Ig%dgzeﬁ [t%@l ve ggdide ;ég‘%’&gﬁe ‘d of a white solid. 15 LC ME:

643.3 {MrH) +, 99% pur e. 'HNNR (MeOD): S 0.71-0.85 (m2H), 0.88 (d, J =

6.3, 6H), 12151, 29 (m 1H), 1.41-1.52 (m 1H)
1.82-1. 92“?“1%?1%“%?&32‘%’1“@1%% ]H 2.81-2.85 (m 21- 1), 2.94- 20 3.05
(m 211), 3.38-3.40 (t, J = 5, 111) 3 49- 3 52 (m 511), 4.28 (d, J = 10

ét?) z71 ggSt d % 1;) Pre?érééﬁ% @fgﬁé{gg @? plﬁa gqrp@ﬁn@gesuifon% lsobutjﬁ

(1S, 59) - { dminb}- {sf(aetammmgpﬁdl &£y -h@ﬁﬂ@e@lb@ﬁiﬂ]fm&#a}leﬂiﬁi-@ﬁW}YJarbamw acid
am nol:q 6- d| et hox hosphor yl oxy) - hexyl car barmy di phenyl - et hyl }-car ba
d .

mc a Sy} fster ster The product of step A was phosphorylated with
chl or odi et hyl phosphate foll ow ng the procedure described in exarrpl e 1,
step G Yields 157 ng, 68% 30 LC-MS: 779.3 (MtH) +, 95% pure. 'H NMR
(cosoo) hepprgduct of steppA abovgp (I6565)-g1-£5-54 2migi-henzenegefonyd)-igbytyl-amze]-6d, J =

glij 3 ﬁhogpn]%%go&@, he’!xlﬁcarb%m@%}-@@ d111_yﬁ9nyl—gth§1? c&mnu%kgcld %16%1 (eg%r %&%5 ﬁ 56 (s,
73 mmol) was dlssolved 111 5 mL MeCN. Selectfluor (0.26 g, 0.7 mmol) was added and the
15  mixture stirred for 30 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 (15,58)-(1-{5-[(4-amino-3-fluoro-benzenesulfonyl}-isobutyl-
amino]-6-phosphonooxy-hexylearbamoyli}-2 2—d1phenyl—ethyl)-carbam10 acid methyl ester

(XIII in this spec1ﬁc case is compound XI) (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 (P1.-521)

The preparation of the title derivative is based on scheme 3 of this invention.
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WD 21106/ 012725 PCT/ CA2004/ 001440 (m 1H), 4.03 (m 1H), 4.12 (g, J = 7.5
and 14.8, 4H), 4.32 (d, J =11.4, 1M, 4.92 (d, J = 11.4, 1H, 6.90 (t, J
= 8.3, 114), 7.20 (m 2H), 7.28 (m 3H), 7.33 (m 3H), 7.39 (m 411). 31P

NI\/R CD30D) 5 Step C. Preparation of
(1S, 55) (1- ‘{”85["%‘4'%3 m no- 3-f | uor o- benzenesul fonyl ) -isob IECTI/CAMW""““

6- ph h h 2, 2- d | -eth b id
mothyl osPBP (X eraris) 0 BapkstEorien bAG- lft@zivte?%a%a"” ke
proc edur ebﬂ%ﬁfcramaﬁgqafnﬁm%mbmm -&Bﬁ%&gcémﬁ(&gede%l eéﬁell(l R1 =Ccﬁ§ 723.2
(MtH) ', 95% pure. 15 1H N © S 0.65-0.77 (m 13 .77-0.85 (m

1H), 085105(m 9H) 125139 (m 1H), 1.40-1.52 (m 1H) 1.82-1.98

1H), 58 8 2..92- 3.54
Ersn 3[01) §5§°®H (%@ éd-%% ?eé’?‘g“@ﬁ %&ﬁyl%ﬂlﬁ‘y@ﬁ%%ﬁ%%yﬁ 29 (d,
J = 1154, 1s$ﬁﬁty1—sltlf&1910%lﬂ gh&_}rﬁéfgﬂﬁmé i tzrt—'bﬁgﬂ oftbr mernﬁé’@late 7prc?cﬁmt7 §4 SGF] 6H)

7.34-7.38 (m (m 2I—% econd
net hodol o@&ﬁmﬂ%é sieBpr &F ineh Qof8 i P@Yéj&‘t‘ﬁd@ﬁ‘?@a & Bﬁée‘ﬁa%ﬁﬂ@é% 4 of

this invgpt s!tlﬁ'i‘.; 2 or ra&lb N oh
(15 59) - (TSR O e el -|a§ecflt§’ut ydride, (0.014 L, 0.18 mumol).

phosphonoBkQ/mW@‘Wl‘Wéeraﬁd)?ﬂ o1, 'mePﬁr I lérpm ¢ gelvddimiag cvapotitade Byl est er

1 ctop BBTCE Y U R AT AR e PR R AR B Bk 7T ©

9 nrnod) wiid Nmz; fuid Qongf;ntﬁtqdnﬁhﬁ) res1dﬁe vwas epusifiedi by dlashwelsomdeeciplly &tineg of

(2S) - phos LiC r{e
benzenes T%fqgﬁé}/l %sa%bﬁltlweigr%bﬁb &ngg’}'llan? aflge(lgoérfgpmyl ester (1X) (exanple 3,
step B) and the m xture stirred for 3 h. 20 g of Anberlite XAD-2 resin was

t hen add $ re left to soak for 10 mn. The resin was
transferﬁggﬁ\gﬁt%gggéfjg 3 /Ifué? and washed t horoughly

15 Step B. Preparation of (28)-acetic acid 6-amino-2-[(4-amino-benzenesulfonyl)-

isobutyl-amino}-hexyl ester (X¥V, Rja = CH;)

This- derivative was prepared from (28)-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 puriﬁcatidn.
LC-MS: 386.2 (M+H)", 95% pure

Step C. P-repa:ration of (23,28)-acéti‘c acid 2-[(4-amino~benzenesulfoﬁyl—)isobutyl—
25  amino]-6-(2-methoxycarbonylamino-3,3-diphenyl-propionylamino)-hexyl ester (X¥I, Rjs =
CHa) (P1.-521)

This d erivative w as prepared from (28§)-a¢etic 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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53 WD 2006/ 012725 PCT/CA2 0 0 4 /0111 4 411 with distilled water (400 nl)
and 200 nL of 1M NaHCO3. The beads were then washed with 4 X 50 m
portions of MeOH then Et OAc 200 nmi. The organi c phase was evaporated. The
resi due was_adsorbed onto silica gel and passed through a short silica gel
col um (Et FKEP¥H123 el d 2.4 g (83% of white solid af tR&ETeVAYIIHS on. 5
NVR i dentical as in exanple 1, step H Step B. Preparation
(1S,5S)-{1-[5-[(4-am no-3-fl uoro-benzenesul fonyl)-i sobutyl -

e as d HONRUSHABEETS UpPPOr AT hIHOERY b Ao gaBEe 15 Bl - carbe
g} | S, I58) - E) 269 51?1[ QH),EZEEBBHIJQGJQﬂ,lZEID?ﬁ.Q‘l)-B(mXin)B iH;@b(uL;/.ge @ﬁ‘is,ﬂﬂflll}, @:45@19)8(8, 4 éoxy
073 ol 3 s B ERE T o gmn PREL B i 635 4k 67 5116, Whidl)y vins
added andapBer 15 10.0¢t1nes 835586k £ 9D, a6 88 (dThe swb,XHﬂF gy%ﬁ;‘.%ﬂ(&,rj iiced by

reverse phase preparative HPLC and ophilized to yie 8 ny (48% yi el d)
whi e sol P, GEEHARRCT achiD 848722 (pA v bUSDEhELy31 668 17.0sAEBE hadbItagy

above. 20519 epsG shgepasat bap (1 _
S, 5S) - (1-{5-[ (4- am no- 3-f [ uofr o- benzenesul fonyl ) - i sobut yI -

am no] - 6- phosphonooxy- hexyl car banoyl } - 2, 2- di phenyl -et hy| )-carbam ¢ acid

nmet hyl es K11 . Nis spefrdfdG.. iS.c0 nd. Xl PL-515). The
pr ocedur eﬁ%rﬁ%léié hi sP'r g%s{r}fl%'/g&ii 3‘2 &gléi‘%gmcc?giggcr i %Cé‘gl ?ﬁ?#ﬁ%m@éapeflg?n@ﬁ‘ﬁﬁ)ﬁn’st ep
for the 25 nmet hodddobytyl-abing-6-(Zhmattidioxyedthamylaniifo-3f3tdiphengker se: phase HPLC.

1H NMWR identical as_pr.evious entry see fLrst methodol ogy above. Exanple 7.
SioiyaoT R ey S EL-

Preparation of (ZS,PE IP%IYCI% e no- benzenesul f onyl ) -i sobut yl -

30 am no] - 6- ( 2- met hoxycar bonyl am no- 3, 3- di phenyl - pr opi onyl am no) - hexyl

ester (PL-521) The preparation of the title derivative is_based on schene 5
of this i%t\‘?%éti on. Prapstaien 265 (POisd it CabisesAniberyearbony lamino-o-{ (i trt-

butoxycarbonylamino-benzenesulfonyl)-isobutyl-amino]-hexyl ester (XI¥, Rja = 3-pyridyl)

s | : . .
(15)-{4-[(5-tert-butoxycarbonylamino-1-hydroxymethyl-pentyl)-isobutyl-sulfamoyi]-
phenyl}-carbamic acid tert-butyl ester (intermediate product (VI7) of exaniple 1, 'step D, 130
mg, 0.24 mmol) was dissolved in anhydrous DMF (1 mL) and treated with 0.066 mL (0.48
munol) 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 stired overnight at room

temperature. The product was extracted with et:hyl acetate (40 ﬁlL) and water (40 mL). The
organic phase was seﬁarated and dried with Na,SO,, 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 obtained in 100% yield (150 mg). |

| 25

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

"H NMR (acetone-dg): & 0.90-1.14 (d,J =59, 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, = 9.1, 1H), 4.50-4.58 (dd,
T =44 and 11.5, 1H), 5.89-5.99 (br s, 1H), 7.53-7.60 (m, 1H), 7.70-7.77 (4, J = 8.2, 2H),
7.80-7.87 (d, T = 8.2, 2H), 8.24-8.31 (d, T = 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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Step A. Preparation of (2S)-acetic acid
6-tert-butoxycarbonylam no-2-[(4-tert-
but oxycar bonyl am no- benzenesul f onyl ) -i sobut yl -am no] - hexyl ester (XIV, R A

= CH3) To awglbicgshsol ution of PCT/CAZ004/001440
(1S)-{4-[(5-tert-butoxycarbonyl am no-1-hydroxymnet hyl -pentyl)- 5

i sobutyl -sul fanoyl ] - phenyl }-carbam c acid tert-butyl ester (internediate
product (VII) of exanple 1, step D, 97 ng, 0.18 nmol) in anhydrous CH2C12

(3 ) wag agded NPM-PaIQ{ﬁHEtOEIyl A degid ehies-fRiodel(4-8mid-raminpsulioayacet i ¢
anhydri de ?0 014 nm, 0. S The m xture was stirred at room

t enper at uscﬂauf}dnaminoﬂﬁh@rylesmd)(é/onenﬁPm@’l}avaporated Ethyl acetate (50 i)
was added and the organic |ayer was washed with water (30 nL), then dried
10 with Na2SO4 and concentrated. The residue was purified by flash

chr omag ogriaphtodctit bflgstely\ll Ah EShylcotiniet atié. ﬁmﬁ-bytoeth/@lww 4dert-

quantitative (100 ng). LC Ms 86 2 % e Step aration
of (2S)- al@éfﬁyearh@mnemah?%ﬂ@z“ DS bR Rer t8’h§555)0 P0%3 sHh6H
| sobut yl - gy {él;er&‘M: {8 mf; dtﬁh&oroacgﬂi@mdr i @L}iﬁﬁd a/cmted Vb epar ed

e

from (2S)-acetic aC| toxycarboal am no- 2-

but oxy cardiows Hmmbhmaﬂzbmm}ﬁmﬁﬁme o bhtspt Wéﬁ?‘f?@]”%)&?ﬂ ﬂ%?s‘?%‘?ue Y-
described_in e égj\ﬂ =d 0§66 rtighed for
the next ‘?‘33??#“’}%) &P’}w a;!ES(u %ﬁ?uN gﬁﬁelm? )?’% D? fl)r%éan % pure Step
C. Preparwis @parated, ((ﬁﬁ;iaﬁ)‘.h N@.ﬁ{hcang(ﬁv@porated The residue (100 mg) was used for

2-[(4- amno benz ene qu £
am no] - 6-FBLFEFREX Onﬁrg}mﬁ%tﬁgﬁgllh&y% enyl qug'lr?%g?onyl am no) - hexyl ester
(XVI, RRA = CH3) (PL 521) This derivative was prepared from (2S)-a6etic

acid 6 -am no-2- nezbenzenesul fonyl ) - isobutyl-am no]-hexyl ester
(product lo-MeY: éﬁgéﬁﬁg)dggé‘rquﬁed in exanple 15, step B. The final 30

product was purified by flash chromatography with a mxture of cluents
RS s e S LB AL
2‘ $ (gcggone g@%%—mgthgf_ﬁgfb% mel( g 0 (Iaflenj\_f I_ﬁ)l%%follglﬂﬂmﬂdgﬂhe)(%m)est? ,38:%@}0293( i A
(br s, 1H), 3.45-3.60 (s, 3H),
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,SO,, 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 iitle

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

30 'HNMR (acetone-dg): & 0.80-0.97 (mn, 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, 2K), 3.00-3.17 (m, 2H), 3.45-3.59 (s, 3H), 3.91-

4.00 (m, 1T, 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), 7.22-7.31 (m, 36D,
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3.70-3.80 (m 1H), 3.93-4.00 (m 1H), 4.00-4.11 (m 1H), 4.38-4.45 (d, J =
11.0, 111), 4.89-' 54.98 (t, J =10.0, 1H), 5.43-5.58 (br s, 1H),
6.28648(d J 89 1H), 6.72-6.83 (d, J = 8.0, 213) 685693(br S,
1H, 7.12-7 g = 7.4, 111)721731(d J=17.0 I—?),731 .45
(m 511), “?021‘8' f?l%zr(d, J = 8.0, 2H. Exanple 8. PrepdicdiGA3Hi4@p1440
(2S,2S)-nicotinic acid 2- 1(4 am no- benzenesul fonyl )- 10

i sobut yI - ARSTER-(Gr, G, TeaRD a4 (ay ANY.T8uTi8A @3 1), Gia5HEHym, 1H), 8.76-8.88 (br s,
ropi onyl am - I er (PL-520) Step A Preparation of (2S)-nicotinic
gci 8 6- %/efl% g%%‘ﬁfﬁﬁi’% am'( no- 2- [%4 terpt- P (29

but oxycar bonyl am no- benzenesul fonyl) -i sobutyl - am no] - hexyl ester (XV, RIA

{ 43[ %r It eﬁ{fafﬁﬁ’%gﬁxyﬁ%%ﬁw%m Pb- |@ﬁ>}§}~6%1h‘y}n°p@ﬁ?‘yl ) 26 op 2l (Fraraipt anpy | |

- phenyl } - car bam Cb@ﬁieﬁi §|ﬂﬂ1 ¥hiyEaf®io] 6L AL BB cRiRnPhafves,3( VI | ) of
exanple 1, step D, 13 “mo, gijllﬂo ty%% 0] @l ssol }\E}Jgd |#?r§lnhydrous DVF (1

m.) and treated wi @FP’GHWWDQ’@HHBO)- 95‘59@51(1'11153’& hyl ani ne fol | owed by EDC
(120 ng, 0.65 nmol), HOBt (88 ng, 0.65 mmol) 20 and nicotinic acid (27 nyg,
0.22 mmol ). The m xture was stirred overnight at room tenperature. The
product wafsp éxt r ac theepavation oé (3)diraceylamimo(adgicricld Grbed- mxefparbﬂlﬁlmyo -2The

HERIR N T G RTINS

chr omed ogCARMNCHLHN et hyl acet ate as the eluent. A clear oil was obtained
in 100%vyield (150 ng). 25 LG I\/IS: 649. 3 (M+H) +, 95% pure 1H NMR
(acetone-d6): S 0.90-1.14 (d, J =5.9, 613), 1.31-1.42 (m 21), 1.48 (s,

O9M 1.51- 5 1 1 3
H. 3 OOTﬂls 1?1’{1%200%%13?111(13 ﬁ@ (ggta%n%& )ffonqr QgS')l{tlg?S {eﬁlbuﬂs%alb&lify , 4@15( 21 "

(m 1H), Wydesymetwl-pentyl)isebgylisulfmpyl] nh@lsl}ACaﬁsnv@@d agid= 4:6121 batrybl 1®ster, 11),

7 807 a7 Emetuehddyer Gy xRl T s Ty bislinda 15 g Rimg S

111) , 18. BEnBUSRoine. Thi)glear 8il 12 Bbthfied hr109% AdId)15056NO 2006/ 012725
PCT/ CA2004/ 001440

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, 1H), 1.93-2.00 (m, 1 H), 2.19-2.29 (s, 4H), 2.69-2.80 (m;
4H), 2.90-3.05 (m, 6H), 3.60-3.65 (mn, 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 (br s, 1H).

Step B. . Preparation of (2S5)-dimethylamino-acetic acid 6-amino-2-[(4-amino-
25  benzenesulfonyl)-isobutyl-amino]-hexyl ester (XV, Ria = (CH;),NCH,-)

The title deri_vative 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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Step B. Preparation of (2S)-nicotinic acid
6- am no- 2-[ (4- am no- benzenesul fonyl )- isobutyl-am no]-hexyl ester (XV, R A
= 3-pyridyl) 5 The product of step A (2S)-nicotinic acid

6-tert-but ogrardAmskam no-2-[(4-tert- PCT/CA2004/00
butoxycarbonylaﬁ?no benzenesul f onyl ) -i sobut yl - anmi no] - hexy eseéyL?USO ny,

0.23 mno was djssol ved in.CH and trifluor.gace acid (1
nm) was ag}jdéjoc The eR?rﬁi?oél walf f%f%ﬂé‘a%b;ﬂﬁ’amf e s ﬁ‘flgroo?rrt g@%& a’Eure
The sol verﬂtanzéﬁé‘su&y laﬁﬁkﬂyéle%-ﬁﬁﬁdﬁuﬁ bR BamifXBBagiRdyw th ethyl

acetate (40 niL) an g H"= 10). The organit portion lo was
separ at ede‘E’FQﬂé’WQ)HIBKﬁZ érﬁ?‘l)avaporat ed. The residue (100 ng) was used
for the next reaction without further purification. The yield was
gquantitative. LCMs: 449.2 (MtH)+, 95% pure 15 Step C. Preparation of

(2S, 2Sj - nilbwt itk compoehd2whg @r@aﬂedoﬁdnﬁn@é'héismﬂfym;dhc)-awﬂomi@/ l6-amino-2-[(4-

e R e AT S
6- ani no- 2¢fuld pasuBOwhe pREnasH i@%y phrﬁlszmeyﬂnaz %H}npalnd%a%btﬁﬁéde% 1\(,3,’]’/?(& g,

0.22 mol ), was dlssolved i n anhydr ous treate

0.062 nL VElEOmBI ) of triethylanine follomed by EDC (100 ng, 0.56 mmol),
HOBt (75 ng, 0.56 nmol) and

(29) - 2-met hoxycar bonyl am no- 3, 3-di phenyl - propionic acid (56 ng, 0.19
nnDI)10Thécﬁﬂ§tﬁﬂﬁ3@ﬁéﬂb{$wﬁﬁﬂeovern|ght at room tenperature. The product
was extracted with ethyl acetate (40 nL) and water (40 niL). The organic

| ayer was separated and dried with Na2SO4, then evaporated to give 160 ny
of crude Bmﬂihgamngﬂgué(Mmbogmﬁhftﬁﬁ 2BH4-byo (s, chi-erEt@giaphysw th a

b
bt a1 ned 427 hchDar 1520 36 PBErIS o Dng 32 8 sl Ky 3894 VA, 9556 pur e
30 1H NVR4.LaaetsqneiHR 368 45 @016, 9086(4796 gﬂlﬂfoé 9376112%1% ﬁ&‘gjl863h‘1)5:83 m26- 1. 40
) i

%”bb 5 08 S, 4 g 1%7%3(111 55,7560 G b, 70T da o, 04T RE4 (m

H, 4. 34k 145, 1.7-72b)m, A090- t, J =9.7, 1H), 6.35-6.44 (m 1H),
668679(d 37: b*)( m)9691700(br s, 1H), 7.13-7.22 (m 2H),
7.22-7.31 (m 3H), 57 VO 2006/ 012725 PCT/ CA2004/ 001440 7.35-7.48 (m 4H),

7.49-7. 64pLihpiRhb, Prephtado4of M2skk)h arfine3-RePrbillyrit L Weia 82-f@- A8, (P s
benzenesulfonyl)-isobutyl-amino]-6-(2-methoxycarbonylamino-3,3-

20 diphenyl—propionylainino)-hexyl ester (PL-530)

Step A. Preparation of (28)-Zfbenzyloxycarbonylamino-?:-methyl-butyric acid 6-tert-
butoxycarbonylamino-2-[(4-tert-butoxycarbonylamino-benzenesulfonyl)-isobutyl-amino]-
hexyl ester (XTV, Rya = (CHs),CHCH(NFL)-) |
25 | ‘ ,
This title compound was obtained from (1S)-{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 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 vield obtained
was 100% (150 mg). ' |

LC-MS: 777.3 (M+H)", 95% pure
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1H), 9.12-9.26 (br s, 1H). Exanple 9. Preparation of

(2S, 2S) -di net hyl am no-acetic acid 2-[(4-am no- 5

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

di phenyl -pro |on | ami no) - hexyl ester (PL-534) Step A Pr aration of
(29) - di net h‘VB&?FF % %tetic acid 6-tert-butoxycar bonyl anifidi 2004001440

[ (4-tert-butoxycarbonyl am no- benzenesul fonyl)-isobutyl -am no] - hexyl ester
(XIV, RRA = 10 (CH3)2NCH2-) This title conmpound was obtained from

by lr oxyrCRO PR el S SR Bl Tk 171 A0y 1P LAPEG RS buty)

ester (i (s eoyedisaLey pﬁ,ormptz s(nzl 04) (an4}g;<m4llae7 m, SH%FB SD)flt K32 (rdeﬂlﬁ 4fed
Cl ear_ ol | was

| 1 t yl
P o nt Too i A P4 by i 3 BT a8, & ks 1BSRur  t MR
(acet ope- Q‘@)L 7.8 (Ql,@ﬁ%el.é%@.éﬁ(m,-h}ﬁ, @?718.85?1 ,1i). 18-1.30 (m 2H), 1.32-1.43
(s, 9H), 20 1.43°1.62 (s, 8 H), '1.52-1.62 (m 1 H, 1.93-2.00 (m 1 H),
2.19-2.29 (s, 4H), 2.69-2.80 (m 411), 2:90-3.05 (m 6H), 3.60-3.65 (m

1H), 3. 85 %7 (m f%%i‘a}?f%o?ﬁzﬁb &ﬁzg(léﬂérc%x ylﬁmggs"}né]t l-b‘{lﬂ?nc Jag:ﬂi)é alﬁmg8 5. 88

(m 1H), 8 7.80 8.80 s, 111) Preparati on of
(2S) - di neﬂﬁ@ﬂ#mmbemmsuﬁoxmt}ldoﬁtsdmmm] Defyl 4sta'rﬁY|ﬁ’oRu2=5(CH3)zCHCH(NHz) -)
benzenesul fonyl ) -i sobuty[ -am no] - hexyl ester (XV, RIA = (CH3)2NCH2-) The
title derivative was prepared from (2S)-dinethyl am no-acetic acid 6-tert-

but oxygar iohis whﬁwmtuvwas bfeparce HionDQISHX perdyand wiy honiehartgs it anydid 6! sobuty
| -am noj - hex ger as described in exangl e 15, step B. The final product

(100 ng) W&sb o-24F-{er- butpaysrEseny. -bongenpaifonylyisebytik H) + 90%
58
E)gfse 23 \Q;in%gﬂﬁf%%%&%ﬁ gggllicg%g%?e g? Ja?“d“eécnb% &R ambleCPA ! BNT8E final
benzenes utdm,ml)mﬁ vias obtaingd -ia guantifatre ¢ Bldrétl R org)cadboed farthen cexd s@pdiifiveny| -
propi onyl ﬂ&g% exyI ester (PL-534) 5 This title conpound was prepared
from(ZS)S'gl ?1y| am no-acetic acid 6-am no-2-[(4-
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-diphenyi-

20 propionylamino)-hexyl ester

The title compound was obtained from (25)-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-
benzenesulionyl)}-isobutyl-amino]-6-(2-methoxycarbonylamino-3,3-diphenyl- |

30  proplonylamino)-hexyl ester (PL-530)

To a stirred solution of (25,25)-2-benzyloxycarbonylamino-3-methyl-butyric acid 2-[(4-

amino-benéenesulfonyl)—isobutyl—amino]—6—(Z-methoxycarbonylamjno-3,3—diphenyl—
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am no- benzenesul fonyl ) -i sobutyl - am no] - hexyl ester as described in exanple
15, step C. The crude product was purified by LC preparative. The final
conpound was obtained in 10% vyield (10 ng). t;) LC ME: 710; (l\/Hg—JI)};) 92%
pure 1H N ne-d6): S 0.81-0.98 (m 1211 1.14-1 z%
1.31-1. 45N(RW()62§‘%;‘3(’) 5.58- 2.77 (m 2H), 2.79-2.90 (in 1157757 3,56 (5,
311), 3.75-3..85 31

(m 111), PACRIRD, *")ghg‘ylff?f ?St@ éel?g) 3% ﬂ‘r’%mﬁlfﬁ) Yflﬁo%(T% Q%HPLEBH‘&%)

6. 85-6. 90 rﬁ%geﬂjaiﬁlospﬂeré2w33 ZQde(injiallaciiﬂkﬂl 1084 2d; én ?al;tl'éaﬂ'&d fklon (1 g%o?ﬂgﬂ THé (M
511), 7.47-7, 55 gm 111), ., 7.73-7.80 (m _111). npl-e 10. Preparation of
(2S, 2S) - 2 WD 78S HedRA “%‘Ef‘fylﬁdeoga’&l mospherg - %Wﬁ%ht "Bt foom temperkture. The

benzenesulsbRfy )mg IOk YAnd it Ratladurk ?onm%}ﬂwxeégsa%&l@a L& PAr3s6m ﬁo The
di phenyl - propi onyl am no) - hexyl ester (PL-53 . Preparatio

(2S) - 2°be NP WA Syaperajadaanil ts-residus (A10 mgwmu@ﬁaé Bm flgsht @rqmatclmg;:aphy |u§mg )
but t esul fonyl ) -isobuty
I u a(rjnxxgi'ir %ﬁlgg%lcl%me%?g% %Iﬁe%f ﬁg%re%lwzw gjﬁf?&)ﬁ)g‘gﬁ% s title conpound

was obtained from (1S)-{4-[(5-tert-butoxycarbonyl am no-| - . I
hydr oxynme p sul fanoyl ] - phenyl }-carbam c acid tert-buty
ester (|E’F%wegﬁéﬂe pro?i%u}f J& II) of exanple 1, step D) as described in
exanple 15, step A using (28)-2-benzyl oxycar bonyl am no 3-met hyl -butyric

it d0m PR R ge oo DD bl bt 0 TP i el B85 R s 3005

150 6! Il C 001440
| NVR (256 g G50, B0 1801 mmi@ﬂ%’“ﬁ'@%g @ aﬁ%@ LAY <

11H), 1. 4580258 p3H)9H99- 311058%?}182 férp- 5_%1&)3H)23 Q%Béodm,@ , UF§-3.83.084- 3. 97
(m 1H), QH?B % 4@4 gﬁﬂu%“& 104 113?(m ‘iH?lJ, {0, 441&%41}{5 2%%%1917‘@( gh)]?s]ziﬁsfi .

5.78-5.89
oH, 7. 65(117 1@@ @ﬁﬂ)ﬁ,&@il}l? 18), 3577585 @G(d(JrFSj_ZH;H),6877O3 (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 ilﬂﬁbitor) of the following formula;

CH,OH Q

N -y
/‘©/ SN 0"
YOG

25



Step B. Preparation of (2S)-benzyl oxycarbonyl am no-3-nethyl-butyric acid
6-am no- 2-[(4-am no-benzenesul fonyl)-isobutyl-am no]-hexyl ester (XV, R A
= (CH3) 2CHCH(NH2) -) 10 This derivative was prepared from

(28)-2-benz on car bonyl am no- 3- net hyl -butyric acid

tert-but oxyy\é/grzﬂ) BHA74 no- 2- [ (4-tert - but oxycar bonyl ami nd’GJé(Ff*zz@?‘i'@’QUT“? onyl)-is
obutyl - am no] - hexyl ester (product of step A) as described in exanple 15,
step B. THe-3BY e acionipgadientWpistcals iahihde) biithe fdlotvirgdbiweayyi el d (110 ng) and
used for the next step WlthOUt purifécatipn. 15 LCMs: 577.3 (MrH) +, 90%
pure Step C. Prepasation 3"

(2S, 25) - 2- benzy y% W
| f omyl ) -1 sobut yls-

[ (4- am no- be
(28) benzyk ¥ onyI a

ric acid 2-
6- ( ’ﬁéthoxycarbonylanino 3, 3-di
phenyl - 20 pr

M no] hexyl ester (product.
of step B) as descrl bed in exa i ” The clear oil was obtained
in 86%yield (120 ng). 25 LC- Ms: 858. 3 (I\/H—|)+ 95% pure Step D.,
Preparation of (2S,2S)-2-am no-3-nethyl-butyric acid 2-[(4-am no-

benzenes urhOnyild tdocimt Mis REA mm%(b% ef@:&éh%g/a(ﬁﬁf QPHW-@%W?%&%@O@E“W 30

propi onyl am no) - hexyl ester (PL-53 To a stirred solution’o

(2S, 2S) - 2036 291 GZS P IR Relire mgr@hmaé\sﬂ presgnigotent gtiviyalactiyisy when tested

" 60 v Soner praR e e QA e SR R AR ALK AR e 0%

120 ny, Ostk#spmol) in anhydrous THE (8 nl), under njtrogen atnosphere, was
added pal I.adi um 10% w. on activated carbon (160 ng). The m xture was
react ed under hydrogen atnosphere overnight, at roomtenperature. The

sol uti on MHgest biickes éEL-a@(d PLRES2pRLA33d i PDi5 1 Slw ére prepaced im diffetbnnivéticld HE ( 50

) T(p © ¢ ﬁé?‘l%l\g%%g &g}] :ﬁ‘g?org?‘mfdl"haénv%h}c BeCO{Il%gél clajneis g' gb?lo%?) (1%& eé[liralllgll ed by

fl ash chr
' 50% propylene glycol; 0.05% w/v Tween 20 and water (Mix); (2) PBS buffer (PBS).

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 resultihg plasma was separated and stored at -70°C.

Plasma samples together with standards and quaﬁty conirol samples were freated to

precipitate proteins, then analyzed by HPLC-MS, for the presence of PL-462, P1-100, PL-
20 515 and PL-337.
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ethyl acetate as the eluent. The clear oil was obtained in 47%yield (47
ng). LCGMS: 796.4 (MHH) +, 95% pure 10 1H NWR (acetone-d6): 3 0.84-0.97 (m
1211), 0.97-1.08 (m 2H), 1.27-1.43 (m 3H), 1.49- 1.62 (m 4H), 1.80-1.93
(m 1H), 1. b gedakm 111), 2.36-2.46 (m 1H), 2.58- 2. gdpéModiilag
2. 86- 96(m2§ ,7%99310(”1 2H), 3.46-3.52 (s, 3H), é52360
211), 3 75-3.87 (m 2H), 3.95-4.04 (m 111), 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. 76-6.83Tae 1J = 8.2, 1H), 6.87-7.03 (m 2H), 7.14-7.22 (m 1H), 15
7. 23-7. 30 Compod k) 7 BB46245 (P40, 7 PPLAISE (M TPI-337. 577165 (m
1H). Bioavailability xt N6. HONMqERdso. ToF)apERSNot g ext @it Nefi3lAy Vi vo
cl eavage PPRE Oroup QM L€ PPpER T VE Conpg[ﬂﬂgs, PC=100,
PL-462 ()ase on PL-1 , PL-337 and PL-51p %%ased on PL-337) conpjounds
were 20 ﬁqm III &lst:u o050yt hsg) to—mal 3 Sprague-t ywey—rats—and their
pl asma CJncenFratl on | measured at” di fferent time interjals
post - adni —PLE00—s—afactive; Hbi tor) of
the foll )RIO g@%f?@ul a "TBDOH 0 HOUBR HzN A
2006/ 012125 D("TI CA200 / 001440 P -.337 i s—ahn t ease
i nhi bi t of PUSHefe mh) | %@#80?%‘% Q64D =84 ] /v \H
HzN'\ 7 |f The active @ dl ent has been s&5w37t o be leffici ent agai nst an
HI V-1 aspartyl proteasteisd 5 patent no  BdebmiedR16) . The active
i ngr edi ep€maal@d) pr esle??0 pWent | 448 -203 al aétiRAy when6¥lestidd
Tmax (min) 93% 60 40+ 16 87+ 60 60 15
50 mg/Kg PL-462 = 43 mg/Kg PL-100
50 mg/Kg PL-515 = 43 mg/Kg PL-337
5 :
The results demonstrate that PL-462 and PL-515 compounds may be delivered orally in
aqueous solutions. None of the P1-462 and PL-515 compounds, delivered as agueous
solutions, are detected in the blood samples, which suggests rapid metabolism to PL-100 and
PL-337 the parent drugs. '
10
Aqueous dosing of PL-462 and PL-515 solutions showed equivalent to slightly superior
delivery of PL-100 and PL-337 compared to non-aquecus formulations of PL-100 and PL-
337. |
15 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: '
20
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on non-nmutated H V-1 viral strain (NL4.3 as the wild type virus) as well as
several nutant strains. Al test articles (PL-100, PL-462, PL-337 and
PL-515) were prepared in different vehicle at 10 the final concentration

of 25 ng/ jcle conposition is as follows: (1) 20%ethanol; 50%
%W?E@Fé"yﬁ%s%wV Tween 20 and water (Mx); (D)7PBEBlFfer (PBS).

propyl ene
Test arti (i,l els were adm nistered to nale Sprague-DaWey rats at a single
oral dose'8%¢30 ng/ kg. Each article was tested in three rats. Bl ood

sanples (Q, 2-0.3 ni)” werg collected at [Lhe 15 post-doge time of 10, 10,
40, 60, 126°mpepndsd° 360 nil9gPes. The hdCeesspendingdmegnpkogheent rifuged| to
i sol ate prasma. The resurtTng pl asme- Wgs—Separ at ed—arnad| stored—at—=76€.
Pl asma safbtd6s (@ddet®ar wirth standards |BhdOfual ity cont3.6l sanples wefe
treated f0_ precipitate proterns;—then[amatyzed by HPLC-MS,—for—the
presence |8 PP- 462, PL-1040-7PL- 20 515 |Bhd3PL- 337. 62 B 2006/ 012725
PCT/ CA20047/ 001440 Tabl'e T Compound PL-2462 PL-100 PL-515 P=337—(Ex~ No.
2) (Ex. No. 1-F) (Ex. No. 13) (Ex. No. 13-A) Vehicle PBS M x PBS M x
Nunmber of ThgbegPavae megsurgkia a(stagiad fashon py dseolping 3 tugpef cdOppmdAC Sl hf * i )

0.816 O. 25 ;14180 . L-100.. (.PL-337
det ect ed) gaggt%f:at@'ég)an @&%%h%ﬁ%ﬁ%gé’ﬁ ?’89(021{)381\/{ %5%@%5*@1%"”%@%&%‘1 0*%?% (i n)
93 60 40 aBUBPAEON G phBses 3Gis detedted P LE62S. ThiSestyjbitonsRhted 06 sblabiligy/ dfghdL- 515
comaounySouttould Bt oL EOM Pl EABE SRS sholP o B 2poRRE £ HEAATy

soluble as compare to the corresponding drugs.

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 piesented above.

64




aqueous sol utions. None of the PL-462 and PL-515 conpounds, delivered as
aqueous solutions, are detected in the bl ood sanples, which suggests rapid
met abolismto PL-100 and PL-337 the parent drugs. 10 Aqueous dosi ng of

PL- 462 and ‘Eﬁ'ﬁ‘?'ﬁtfs’%' utions showed equivalent to sli ghtg&%'r@%gﬁuhﬁgo of

delivery of and PL-337 conpared to non-aqueous f

PL-100 and PL- 337. 15 Based on these results, all the phosphoryl ated
conpounds L #UE &y ggg@npﬁoﬁmn%?ag%%ngo%nﬁaﬁwrd%p? It o BeSeRiaRenEpti | ar

phar macoki netic properties. Partition coefficient (LogP) of selected
conpounds and the corresponding H 'V protease inhibitors (drug) are as
follow. 20 63 WD 2006/012725 PCT/ CA2004/ 001440 Table 2. Conpounds LogP
Correspondi ng drugs LogP PL-461 (or PL-462¢ -1.® PL-100 3.6 PL-515 -0.75
PL-337 3.8 The LogP were asar eff2oh a sta darq\lfashi on by dissolving 1 ng
ef conmpound in 0.8 nL o ealy oct HAngyph arg, buffer pH 7.4 (0.04 M
KHPO4). The concentra i t\lfre 5 conpdunds |in the phases was detected by
LC-MS. This test deﬁ(‘o_mstr es tihe solubility &8 the conpounds at

physi ol ogi cal pH. The obt afned;show t hat the conpounds are highly

sol ubl e as conpare to'the correspongli ng drugs. The conpounds listed in
Table 3 were prepared by followi ng schenme 1, IA 2, 3, 4 or 5; and 10 nore
particularly as described in each exanple |isted above. The nunbers of the
conpounds listed in Table3 (Ex. No.) corresponds to the exanple nunbers

pr esent ed*aove. 64 WD 2006/ 112725 PCT/ CA2004/ 001440 Table 3: Strugtures
of |ysine ed ZonPourtis®i n accordande with th& present Raven¥¥¥n DL

R S RS
1(PL-461) 4-NH, H 4 (HO)P(O) (CHs)CH . CH;0.cO  iso-butyl gm g5
2(PL-462) 4NH, H 4 (NaO)P(0) (CotLs),CH CH,0-co  fso-butyl wm ggs

. 3(PL-507) 4NH, H 4 (HO)P(O) Naphthyl-2-CH, CH,0-cO  iso-butyl g g5
‘ 4(PL-498) 4NH, H 4 (HO)P(O) Naphthyl-1-CH, 4(:-(]{)]0L rpholine iso-butyl HH SS
5(PL504) 4NH, H 4 (HOLP(O) (CeHs),CH CH,CO iso-butyl gy §s-
6 (PL-515) 4NH, 3-F 4 (HO),P(O) (CeH5),CH CH;0-CO  iso-butyl my g5
7(PL-521) 4-NH, H 4 CILCO (Cetls),CH CH,0-co  iso-butyl mm ss
8(PL-520) 4NH, H 4 3-Pyridyl-CO (CeHs).CH CH;0-cO  #o-butyl mm ss
9 (PL-534) 4NH, H 4 (CH;),NCH,CO (CeHs),CH CH,0-cO  iso-butyl wy ss
10 (PL-530) 4NH, H 4 (CH;)CHCH(NHZ)CO({CsHs).CH CH;,0-CO  Iso-butyl my gg
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HO) 2P(,0) (Q8H5) 2CH CH3CO i so-butyl HH SS 6 (PL 515) 4-NH2 3-F 4
HO) 2P(0) (C6H5) 2CH CHBO CO i so-butyl H H SS 7 (PL-521) 4-NH2 H 4 CH3CO
(O6H5) 2CH CHBO- CO i so-butyl H H SS 8 (PL 520) 4-NH2 H 4 3-Pyridyl - CO
(CBH5) 2CH CH3O- QO i so-butyl HH SS 9 (PL-534) 4-NH2 H 4 ( CGH3) 2NCH2C0

( 0BH5) 2CH CMBGMED i so-butyl HH SS 10 (PL-530) 4-NH2 H 4

( CH3) 2CHCH( NH2) CO( CBH5) 2CH CH3O- CO i so-butyl HMSS 5 65 W claim 1. A
conpound of 1f orheangoyndpf fapgi 1

O HOCH0R3I XHR3 / / R ~Rz IN(CHz~: ~~ y Ex. No D, L, (P1, #) X

YnR It, RBRRe X/Y DLR S RS 1 (PL-461) 4-NH2 H 4 (HO) 2P(O

(C6H5)2CH . CH3O-CO iso-butyl HM SS 2 (PL-462) 4-NH2 H 4 (NaO) 2P( O

(C6H5) 2CH CHIO- CO i so-butyl HH SS 3 (PL-507) 4-NH2 H 4 (HO) 2P(O
Napht hyl -2-Clt2 CH30O- CO i so-butyl HH SS 4-norpholine- iso-butyl 4

(PL-498) 4-NH2 H 4 (HO 2P(O Naphthyl-1-CH2 COHHSS 5 (PL-504) 4-NH2 H 4

(

(

11
O / HZ N .
s< (CHIr—N "Ry
Xl R
l/ - 2
V. I

5 ora pharmaceutically acceptable salt thereof,

whereinnis 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, Br, I, -CF;, -OCF;, -CN, -NO,, -NR4R;, -
NHCOR4, -ORy4, -SR4, -COORy, -CORy, and -CHOH 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,0-, '

15
wherein Rs 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 and 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 Rs is selected from the group coﬁsisting of H, a straight alkyl gfoup 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 Rsa-CO-, Rsa bciﬁg selected from the group consisting of a
straight or branched atkyl group of I to 6 carbon atoins, a ¢ycloalkyl group having 3 to 6

25  carbon atoms, a cycloalkylalkyl group having 3 to 6 carbon atoms in the cyclealkyl part
thereof and 1 to 3 carbon atoms in the alkyl part thereof, an alkyloxy group of 1 io 6 carbon
atoms, tetrahydro-3-furanyloxy, -CHzOH, -CF;, -CH,CFs;, -CH>CHoCF;, pymrolidinyl,
piperidinyl, 4-morpholinyl, CH;0.C-, CH;O4CCH;-, Acetyl-OCH,CH,-, HO,CCH;-, 3-
hydroxyphenyl, 4-hydroxyphenyl, 4-CH3OC6}14CH3-, CH;NH-, (CH;);N-, (CH3;CH:hLN-,
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SAN toH2' .-HRa y Y 5 or a pharmaceutically acceptable salt thereof,
wherein nis 3 or 4, wherein X and Y, the sane or different, are selected
fromthe group consisting of H a 1o 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, |, -CF3, -0OCF3, -CN, -NO2, -NR4R5, -
NHCOR4, -OR4, -SR4, -COOR4, -COR4, and -CH2OH or .X and Y together define an
al kyl enedi oxy group selected fromthe group consisting of a nethyl enedi oxy
group of formula -OCH2O- and an et hyl enedi oxy group of fornula - OCH2CH2O-,
i5 wherein R6 is selected fromthe group consisting of a strai ght al kyl

group of | to 6 carbon atons, a branched al (l;é/ %@Zu§ of 3 to car bon
atons and a (RO -al HOCHEENE- h & QGHE-+ LHOTEREHSH a‘?SHn%HQQ‘b t’he -

cycl oal kyl &yltilﬁfr%gf 33@%& 4@:@;«@%}%@ Qinb, tsttgxnﬁlykgtqggl?gu gzht hglr Eor
i y

20 wherein |s selected fromt onsi stl

group of | tB9%nobkSeEauinglyy ﬁiﬂ“‘"&xagilﬁﬁdﬁgﬁ' @ff‘% fp of 3 to 6 carbon
atons, a cycloal kyl group of 3 to 6 carbon atom; and a group of formula
R3A—CO R3A bei ng selected fromthe group consisting of a straight or
branched *al kyl group of | to 6 carbon atons, a cycloal kyl group having 3 to
6 25 carbon atons, a cycl oal kyl al kyl - pAfaving 3 to 6 carbon atons in
the cycloal kyl part thereof and I.tlb 3 Chrbon atonms in the al kyl part

t hereof, an al kyl oxy group of | to arbpn atons,

t et rahydro- 3- furanyl oxy, -CH2OH, -CF3, 2CF3, CHZCHZCFB, pyrrolidinyl,

pi peridinyl, 4-nor phoI inyl, CH32C Y CH32CCH2-, -Acetyl - OCH2CH2-, HO2CCH2-,
3- hydroxyphenyl, hydroxyphenyl 4 CHSOCGH4CHZ- CH3NH-, (CH3) 2N-,
(CH3CH2) 2N ﬂ&’ S:Hg Ztl}l- . 2 : CHBOCHZO- CH3OCH2CH20O-

C6Hs CH2O- ﬁpwﬂﬁﬁ P §i°° e %%f““ﬁ“%%ﬂ’% , 4-pyridyl-, 2-pyrazinyl,
2-qyi nolyl, 3-quinolyl, 4 qU| nolyl, 1-

Hg
N/ c 2/ N/ and =

a picolyloxy group selected from the group consisting of

SO é‘

a substituted pyridyl group selected from the group consisting of

and a group of formula

10

15

20
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i soqui nol yl, 3-isoquinolyl, 2-quinoxalinyl, a phenyl group of formul a

x~Y", -
N/ |
CEQ

group

5 wherein X
consisting of H a

al kyl
at ons,
- COR4

[ Y, a picolyl

group selected fromthe group consisting of 6CH2 Hz

N and 10 a picol yloxy group selected fromthe group consisting of HZ

and / NCN Hz 15 a substituted pyridyl
x- ~N and 20 and a group of fornula 67 H
di fferent,
group of 1 to 6 carbon atons,

consi sting of
and Y', the sane or

strai ght al kyl

group selected fromthe

ril' /N 11~
are selected fromthe group

a branched

group of 3 to 6 carbon atons, a cycloal kyl group of 3 to 6 carbon
F, d, Br, I, -CF3, -N®2, -NR R5, -NHCOR4, -OR4, - SR4, - COOR4,
and . - CH2COH,

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, 1, -CFs, -NO,, -NR4Rs, -NHCORy, -ORy, -

SR4, -COORy, -COR;, and -CH,CH,
10

wherein Ry 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,

15

CH
(0
/

xl

a naphthyl-1-CHa- group of formula V

20
I T X
AKX
X Y

v

E

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

- 63

v

wherein Rz is selected from the group consisting of a diphenylmethyl group of formula IV

AN
X

Yl



10 wherein R4 and R5, the same 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, and a cycloal kyl group of 3 to 6
carbon atons, 1s wherein R2 is selected fromthe group consisting of a

di phenyl nethyl group of formula IV I~\ CHI \~ X1V Y, a naphthyl-I-CH2-
group of formula V 20 CH2 I// \r V a naphthyl-2-CH2- group of fornula Vi
6a H2 VI a biphenylnethyl group of formula VI H2 Y x VII 5 and an
anthryl -9-CH2- group of formula VIIl \CH2 xI Vill and wherein R, is
selected fromthe group consisting of (HO2P(O, (MJ)2P(O and a group 10
of formula RIA-CO, wherein Mis an alkali netal or alkaline earth netal,
wherein RIA is selected fromthe group consisting of a straight or branched

al kyl group of |1 hg 6 carbon atons, a cycloal kyl group having 3 to 6
carbon atons, a % oalkyl \Kyl group :
-
X' \w
VI

»

'f
X ViI

and an anthryl-9-CHa- group of formula VIII

Sch,
CL
.
x’ /\Y'
Vil

and wherein R, is selected from the group consisting of (HO),P(0), (MO),P(0) and a group
10 of formula Ryja-CO-, wherein M is an alkali metal or alkaline earth metal,
wherein R4 is selected from the group consisting of a straight or branched alkyl group of 1
to 6 carbon atoms, 3 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 fo 6 carbon atom, ‘“CHQOH, CH;0,C-, CH30,CCH>-,
15 Acetyl-OCH,CH,-, HO,CCH,-, 2-hydroxyphenyl, 3-hydroxyphenyl, 4-hydroxyphenyl,
(CH3.NCH,-, (CHs);CHCH(NHz)-, HOCH,CH,NH-, CH;0CH;0-, CH;0CH,CH,0-, 2-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, I-me;thy]—l,ﬁ}—dihydro-B-p}Tidy], 2-pyrazinyl, 2-
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having 3 to 6 carbon atons in the cycloal kyl part thereof and Ito 3 carbon
atons in the alkyl part thereof, an alkyloxy group of | to 6 carbon atom
-CH2OH, CH3MR2C-, CH3M2CCH2-, 15 Acetyl-OCH2CH2-, HO2CCH2-, 2-hydroxyphenyl,
3- hydr oxyphenyl , 4-hydroxyphenyl, (CH3)2NCH2-, (CH3) 2CHCH( NH2) -,
HOCH2CH2NH-, CH3OCH2O-, CH3OCH2CH2O-, 2- pyrrolyl, 2-pyridy], 3-pyridyl,

4-pyridyl, I-nmethyl-1,4-di hydro-3-pyridyl, 2-pyrazinyl, 2- 69 quinolyl,
3-quinplyl, 4-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 2-quinoxalinyl, a
phenyl group of formula Il1l" 5 a picolyl group selected fromthe group

consisting of 0 6012, Hs and Nc NH (2-picolyl) (3-picolyl) (4-picolyl)
10 a picolyloxy group selected fromthe group consisting of \cH Hp (AN CN
Hy (2-pi col §PiBXYY 3-panglylcbayinelydy 3 -isparingld ot iqasieplyl 2-qginpslipylus enydgrovly | gr oup
sel ected frofoidi@ group consisting of 15 1\ 6N~/ and N (substituted
2-pyridyl) (substituted 3-pyridyl) (substituted 4-pyridyl) and a group of
formula, 70 H

m

a picolyl group selected from the group consisting of

» Do
5 ‘ gz
N/ " e N/ and N/
Hy
{2-picolyh (3-picolyl) (d-picolyl)
10 apicolyloxy group selected from the group consisting of
‘ /O\CHZ
. gz
O 7. C
o
N/ c AN N/ and N/
Hy
{2-picolyloxy) (3-picolyloxy) * (4-picolyloxy)

a substituted pyridyl group selected from the group consisting of

KN P KN/ and KN/

(substituted 2Z-pyridyl) - (substituted 3-pyridyl) - (substituted 4-pyridyl)

15

and a group of formula,
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N Nr> 2. A conpound according to claim11, which is a conpound of formnula
1, 50H CHOR SN(CHH X R3 R2 Rs Y I1 or a pharmaceutically
acceptable salt thereof. 3. A conpound .as defined in claim2, wherein R6 is
iso-butyl and nis 4. 10 4. A conpound as defined in claim3, wherein Rl
is (HO2P(O or (NaO2P(O. 5. A conmpound as defined in claim4, wherein R3
is selected fromthe group consisting of CH3CO CH3O CO (CH3)2N CO
3-pyridyl-CO 4-pyridyl-CO and 4-norpholine-CO 15 6. A conpound as defi ned
inclaimb5, wherein Xis 4-NH2 and Yis Hor F. 7. A conpound as defined in -
claim6, wherein R2 is selected fromthe group consisting of a

di phenyl nethyl group of fornmula IV, a Qapht hyl -1-CH2- group of formula V,
and a naphthyl- 20 2-CH2- group of formula VI. 71 8. A conpound accordi ng
to claim2, which is a conmpound of flormyla Ila 0 HORORA 0% //Q

N N

2. A compound according to claim 1, which is a compound of formula II,

H
CH,OR |
o 7™
N S : N
\O\SiiN/--mHﬁn—ﬁJ\r Ry
£ -
N I

or a pharmaceutically acceptable salt thereof,

3.A cbmpound as defined in claim 2, wherein R is iso-butyl and n is 4.
10
4. A compound as defined in claim 3, wherein R; is (HO),P(O) or (NaQ),P(0).

5. A compound as defined in claim 4, wherein Rs is selected from the group consisting of
CH;CO, CH30-CO, (CH:1L:N-CO, 3-pyridyl-CO, 4-pyridyl-CO and 4-morpholine-CC.

15
6. A compound as defined in claim 3, wherein X is 4-NH; and YisHor F,

7. A compound as defined in claim 6, wherein R, is selected from the group consisting of a

diphenylmethyl group of formula IV, a naphthyi-1-CH,- group of formula V, and a naphthyl-
20 2-CH,- group of formula V1.
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S(CHHR3 X1/ / ~\r Ha 5 or a pharnmaceutically acceptable salt thereof.
9. A conpound as defined in claim8, wherein R6 is iso-butyl; nis 4; R is
(HO 2P(O or (NaQ2P(O; R3 is selected fromthe group consisting of
CH3CO, CH3O CO, (CH3)2N-CO, 3- pyridyl-CO 4-pyridyl-CO and
4-morpholine-CO X is NH2; and Yis Hor F. 10 10. A conpound according to
claim1, which is selected fromthe group consisting of the follow ng
compounds and salts: CH2ZORI X y Rk CHaNRa Ya N O1-0 XYn R R R
R XYY DL fl PS | (PL461) 44%H 4 (HO,P(O (W,),0OH. M-CO | so-butyl
HHSS 2 (p .462) 4NH, H 4 (NaO,P(O (GCsfs).dIl CHO CO Isabutyl HA ss 3
(P1.507) 4.NH, H4 (HO,P(o) Np tbpt-2-Ctis CH O CO /sabutyl H, ss 4
wyboRno- | sc-butyl 4 (PL-499) 4-NH2 Il 4 (HO 2P(O Nspbibyl-1-CHa CO MR AS-

u
5 (PL-504) 4NHacdhpdurddedorddd clabrAAVHR iHoipbingur Rehh ibhi &6 5 (PL-515)
4-NB, 3-F 4 {HO,P(O (Q1I hCH CH O Co Is-butyl HHS. 3 1(Pt-52t) 41x1, H
4 CH CO (C'H4hCa CH, O CO Ysabutyl 1WS'4 8(P1.S20) 4.:..%H 4 |-PAdyl.CO
(CH),CHc)l,QCOis-butyl U SIS M-334) 48F1, Ht 4 (CH, ANNCHCO ( CAH, kCf
CH, O- CA u' abutyl ant AS 10(%5/3@)@%% 4 (fH, h ( NU, ) CO( CA) CH caa0- CO
isttbatyl HH SS 72 s< /?—(CHZ}IT_N \Ra :

7S N H |

XT l
S e |
Y
x'/ Y

IIa

5 = ora pharmaceutically acceptable salt thereof.

9. A compound as defined in claim 8, wherein Ry is iso-butyl; n is 4; R; is (HORP(O) or
(NaO),P(O); Rs is selected from the group consisting of CH;CO, CH;0-CO, (CH;3);N-CO, 3-
pyridyl-CO, 4-pyridyl-CO and 4-morpholine-CO; X is NHz; and Yis Hor F.

10
10. A compound according to claim 1, which is selected from the group consisting of the

following compounds and salts:

CHORy z
- CH— ™R,
Ay R
P
¥ ]

Ex. Mo L5

L X Y n R R .3 % Xm DL
RS RS
IPLH6D 430 B 4 (HORHO) ©ERCHE . CROco  fobuiyl gm 58
2(PLAEY) 4N, B 4 RRORHO) e cmoco  Bobud g g
LSO ML B 4 (HOWHO) Mupbyl2-CHy CHO-CO.  Bobutyl g 55
marpboling- fra-butyl
4{PL4SE) 4NTL M 4 (HOWNG) Taplibyl-1-CH; CO HH 88
S(PL-S08) #NH, H 4 (HORPO) CHEHMCE  CHCO so-tutyl mm s
5 (PL-SIS} 430, 3F 4 (HOWP) CHYCH  cRoco  febuyl mm o g5
T{ELS2D 435, B 4 CHOO {GieCH choco  Dobulyl mmo oge
B(PL-520) 4, T 4 3-Pyndylco GHNCH  choco  sebityl gm osx
SEPLAM) 42T, W 4 {CHMWNCHCO0  (GHERCH  CHOCO  Boboiyl ym o gy
WFLSI)ANE, H 4 (CHOCHCENH)COCH)CE  onoco  fobebl gy g
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11. A compound as defined in claim10, which is (1S,5S)-(1-{5-[(4-am no-
benzenesul fonyl ) -i sobut yl - am no] - 6- phosphonooxy- hexacar bonoyl ) - 2, 2- di phenyl
-ethyl)- carbam c acid nethyl ester sodiumsalt. 5 12. A conpound as
defined in claim10, which is (1S,5S)-(1-{5-[(4-am no-3-fl uoro-

benzenesul f onyl ) - sobut yl - am no] - 6- phosphonooxy- hexacar bonoyl } - 2, 2- di phenyl
-ethyl)- carbam c’ acid nethyl ester. 13. A pharnaceutical conposition
conprising at |east one conpound as defined in,any one to of claims | to
12, or a pharnaceutically acceptable salt thereof, and a pharmaceutically
acceptable carrier. 14, The use of at |east one conpound as defined in any
one of clainmg. 1 Bocd@pouad as @fiasdrEaedkincall,y vakGen abkessals-ftagigal, in
t he manuf acture.of,.a rug}for.tq% %re%tnent or 15 Q{eventlo of .an HV

i nfection. -;Jgnzcnesulfony -isobutyl-aminoj-6-phosphonooxy-hexacarbomoyl}-2,2-diphenyi-ethyl)- ‘

. carbamic acid methyl ester sodium sali.

5 12. A compound as defined in claim 10, which is (18,58)-(1-{5-[(4-amino-3-fluoro-
benzenesulfonyl)-isobutyl-amino]-6-phosphonouxy-hexacarbomoyl} -2,2-diphenyl-ethyl)-

carbamic acid methyl ester.

13. A pharmaceutical composition comprising at least one compound as defined in any one
10 of claims 1 fo 12, or a pharmaceutically acceptable salt thereof, and a pharmaceutically

acceptable carrier.
14, The use of at least one compound as defined in any one of claims 1 to 12, or a

pharmaceutically acceptable salt thereof, in the manufacture of a drug for the treatment or

15 prevention of an HIV infection.
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