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Lysi ne- based prodrugs of aspartyl protease inhibitors
and processes for their preparation TECHNI CAL FI ELD OF
warE706FENTI ON The present invention rel ates tBCHCA2006/001963
process for synthesizing conpounds which are used for
~ inpairing human i nmunodefi ci ency virus (H V)

Lysine-baped ppdrigstl FHHEY! PRsEE MBRIEITIPEP LYo R B iE8ent i nventi on
relates to a process for synthesizing a |ysine based
conmpound which is able to rel ease an active HV

rotease inhi bitor upon cl eavage of a physiologically
TECHNIEMa FTELDOF THRINVENRIONN al so relates to

i nternmedi ates useful for the synthesis of these
conpounds. BACKGROUND OF THE | NVENTI ON I nhi bitors of

The preft HnVemionadelaigsofoeap@cavier bathestheve ternpshinde lvaithv edeyused for
] recently and their use bﬁ%ﬁn only in 1996. Currentl¥{
impairingdimgnelmapidgaeieeryt HersndHY ) senrlication, e Mg gartigylaripsthe present
. . i ti n r . , t .
imventih el d BihoeidtieR YHBRNY o IRRS JRUL] EfhpAIR) RARRSS able 1
releaset frabctpesidBs pratadshénhibow ipcbaciedviab bl btphysidldgicghly pidalvable unit.
. burden is therefore require o attajn the therapeutic
The inygdionjatsodelgles SR f?éffmyewﬁm SRiPEH qegepounds
often results in patient non-conpliance and i nadequate
treatnment results. This situation |eads to sub-opti nal
t herapeutic drug concentration that in turns leads to

I si stant strains.
BACI@&QM&WW nggﬂﬁdﬁ urgent need to inprove the
solubility and bioavailability of proteases

_inhibitors. Protease inhibitors have al so been ]
Inhibitgesved dgddlV wiraherofegsemhare presddarglored celatiecly messatly and their use

began giglfye: Hé?ggajq. ’éﬁegﬂgﬁtq%&:ar% %ﬁ?égﬁe&rpﬁﬁ&n\/\hogﬁeflfgctﬁg Qin?&gaéa‘?nst HIV
infection. Unfortunately, most current proteases inhibitors are relatively large hydrophobic
molecules that possess rather low bioavailability. A high pill burden is therefore required to
attain the therapeutic dose in a patient. This is a deterrent, which too often results in patient
non-compliance and inadequate treatment results. This situation leads to sub-optimal
therapeutic drug concentration that in turns leads to the development of HIV resistant strains.

Consequently, there is an urgent need to improve the solubility and bioavailability of

proteases inhibitors.

Protease inhibitors have also been developed in the form of prodrugs such as those described,
for example, in US patent no. 6,436,989 to Hale er al, the entire content of which is
incorporated herein by reference. These prodrugs possess favourable aqueous solubility, high
oral bioavailability and allow the 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. A
need remains for alternative HIV protease inhibitors active towards wild-type and resistant

viral strains and which shows enhanced solubility and bioavailability.

The synthesis of a unique class of aromatic derivatives which are inhibitors of aspartyl

proteases is described in US patent no. 6,632,816 to Stranix ef a/, the entire content of which
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i ncorporated herein by reference. These prodrugs
possess favourabl e aqueous solubility, high ora
whr@averst@bi | ity and allow the in vivo generat P@ICA2006/001963
the active ingredient. However, it is well known that
~ HV has the ability to_devel op resistance to. the :
is incemperasent hgrexy Ay |rafsréncar GBS, PateTH dagfudes gnorg pagiicularly, N,-synthetic
. al ternative,Hl 0 (i hit.ors [ hibi
amincoiy RG] BB ARAR TR mpRly KBk HRERRS nhibitor
propeﬁ?h.aflfyeiﬂlesbhsebi tohyoumdd Béroensantimbidnhtyced Thgueopnt sodiikty and
~of a unique class, of ar tic derivative i ch,ar .
bioavailakiliy ta5r welbfasahpisrng o«Er t IR Atqy a\éf‘séﬁ‘Pﬁ‘g‘&“i‘?FSU%’ed in U.S
1iRALE N, 8990898325 8dfix P alSh 1ABlishe FeBluary! B, 800G fuRler publicati
APPUCEORL ent o? mh?cﬁ?s%?%co?pg?atédehefeiﬁnéy referengéPu eaon
No.USHios/Goat A l.ncl udes, nore particularly, yv,-synthetic
am no acid substituted L-1ysine derivatives possessing
potent aspartyl protease inhibitory properties. Lysine

EfficiB@38d iGprRey fslse deimirtizi thdhe RBMPOGRIE ad€IH@AYS in order to develop
SO|ubI|Ité and bioavailability as well as their nethod
t

comnufcighepablatirorssieava dasisbloeuly deyphrizshauld produce the compounds
in a %P |r|¥}§ t,'vx%ﬁﬁ!t\l?e'z Og{n%%zhg%%alé?f rsf’apzﬁo%rslgbleaz!md }n Q%ﬁdn%p%t 1s of

under p I ca
minini¥eh URRRR 66 AR2EEFIAvhentBhftb@isestt digndingnminesedmaeut. dftermediate

synt hesi zi ng t hese conpounds are geedep in order

compgends| p AwnRemelPal Jacitatne s sydasiss o ArdeSTPaES” There thus
remalé% %hgedoifor g?{%ﬁ?ﬁ S?Rtﬂ%gﬁg N h\ﬁfﬂ@%&% ctolﬂﬁ)oﬁfwg?ounds In a

yle e m nirfum nunber of step possible

and in a manner that is of mninuminpact to the

envi ronnent in terns of di sin f waste-materials.
The proseRt ISR S°LS AP BIRY aﬁﬁ@§§ﬁ§6ng¥ghelp in

facilitating the synthesis of end conpounds. There

thus remains a need for optimzing synthesis of |ysine
SUMBAABY OB IBEANY ENREONr esent i nvention seeks to neet

t hese and ot her needs.

Novel lysine based compounds originating from a class of derivatives that are potent aspartyl
protease inhibitors, pharmaceutically acceptable derivatives and pharmaceutical compositions
are illustrated herein and have been described in U.S. publication No.US2006/0025592A1.
These lysine based compounds have a cleavable unit which may readily be cleaved in vivo to
release an active ingredient which has an affinity for HIV aspartyl protease (US patent no.
6,632,816) and which are active for inhibiting (impairing) HIV replication. The compounds
described herein may have, for example, a (e.g., physiologically, enzymatically) cleavable
(e.g., hydrolysable) bond or unit which upon cleavage of the cleavable bond or unit generates

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

The present invention provides in one aspect thereof, efficient processes or methods for
synthesizing the lysine based compounds described herein including their derivatives and

pharmaceutically acceptable salts.
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SUMVARY OF THE | NVENTI ON Novel I|ysine based conpounds
originating froma class of derivatives that are
w@ergne2saspartyl protease inhibitors, pharnaceptT/cabdoy/001963
accept abl e derivatives and pharmaceutical conpositions
|IIu§]bt ated herein and have been descrlﬁed ig U. S.

In acqgiidgnic IHIHC RESERSIGBNEDIELSRS O ANBLES FpSiaesipsBisgd Sompound

usmg%wmﬁﬁh@@éx@vaat @érﬁﬁd@a@k Qiskfdkdd MhiJS fbaféavnas epehid, 8/16‘91% Strarnx el
cléaved in vivo to rel ease an active ingredient which

al. ashsigrtimg mdtbiiali ary ehmmmssedaquawttbl ﬁmlrtbmeaseccpty@npfavethtthe present

are ac nh|b

nver Ry ey PR BT Rblel G Bty ity g compound

discld¥ed &h USRie@ve6,68D)8168XABRAMEx efal @pbn cleavage of a (in vivo) cleavable
phy3|olog|call , enzynatlcally) cl eavable (e.qg.,
“n“fﬁ?@$%P9%%ﬂﬂ%§e unit whi ch upon cl eavage of the
cl eavabl e bond or unlt generates a protease inhibitor
(e.g., an active protease inhibitor). The present
Morel pargaitlandy) the tpvésdlﬁsinvmtimneinmpﬁdhndeh@hhe@iw agpdct cheeddf, provides a
praocesses or nethods r synthesizing the |ysine based
procesy Ao tiRes FiNgC? ICHBRMOWRY &% ¢ ARMpeNKg? gltlﬁ &9 rgeﬂ%fﬁ'ievaé’t ¥ protease

lnhmg&gophgﬁﬂﬁpputlcally acceptabl e salts.In accordance
th the present invention, processes for synthesizing
a IyS|ne based conmpound usi ng any one of the rel evant
compounds di sclosed in US patent no. 6,632,816 to
Stranix et al. as startin naterlalcare ghconpassed

herew th. Further ¢n a@co doe wi tH| the Jpresent
i nventi on, processe nds abl e
to generate e cong_—nd di $cl osed in US

pat ent no. %7632, §16 td Strani x et al.Rruypon cl eavage
of a {in V|v3§ avablRe unit are al so enconpassed
herew t h. particularly,] the present invention in
accor dance MAth one aspect thereof, provides a

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),
wherein n may be, for example, 3 or 4,

wherein X and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF;, -OCFj3, -CN,
-NO,, -NR4Rs, -NHCORy, -OR4, -SR4, -COORy4, -CORy, and -CH,OH or X and Y together
define an alkylenedioxy group selected from the group consisting of a methylenedioxy group

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

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 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,
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process for synthesizing a conpound (e.g. a conpound
able to generate an H V protease inhibitor) of fornula

wo0 2007pbeaeéraceut i cal |y acceptabl e salts and der PUBRCA®6/001963
t hereof (e.g., for exanple, when the conmpound of the
present invention conprises an am no group, the
phar maceutical ly acceptable salt nmay be an amoni um

wherci§at{ %ax(%%%'cfédnfd?‘%)kaﬁﬁl fi9n #6AGRBLS corkingbr MNELRLBA alkyl
t he sanme or erent may be sel ected for

group e&érmbecarbmlommhea fraodipedcdhgli gbu}mgf 8ftoH, caabat atamgha cycloalkyl
I r up of 1 to 6 carpen ! , br.anched

aroup 8 S¥0 B84PpGts ek S5 Rp bEm As a Ba B R frosibe selected.

fi 18 fEsh 1319 BBnsiding GF a sBhighl or bridthed OGN to 6 carb

or exeln@p f NE?;gS l?N si 2g 834 1g_ S@r r aW@roup 0 6 carbon

- COOR4, and
atoms (@glz@qﬂml %hélndpwpt/]@g&'lﬁ@mﬁéuﬂﬂelsﬁrb%ylk)fﬂl’bh‘éldl dszrgv butyl -CHo-,
etc.), agné;aﬁ)%]lléf? & d&%)il?/avﬁ 031‘3 @et:a 8?% ity @M&&roﬁa&l- cyclohexyl- etc.), a
cycloa%@kﬁ@&mmlw Gup 60éarlﬁcm ﬁmhﬁ in GheHeyaHR0k y1 p&hetﬂ)ezteﬁf Bhd 1to 3

may be seleﬁwf g fromthe gro
Carbonc%iﬂ@ﬁsl{l.th@ Ragt e§| Rm Orgpaﬂpﬂa:- fyqleh%ykgmeﬁtc) an
C I 0 C 0 }
alkylof B @ PiF Brpbfbralits @00l SHCHi0Z AR RS.0WRbutyl0
(Boc), tehm), awlxydtd@-lfurpaylbxy h€itbOft, afd ;,1-GHoCF; c s H.aFengyriatidinyl,

vy, 3 BB, (RFEL. WOELEL B2 Rk DBCHELFEL el o

hydrox@rbkéﬁylgﬁ Qrd%fygﬂentyp 5. m@mm@wﬂsmgmr af@hﬁ?@'(meHz)zN-

carbon atoms, a cycl oal Ky rou

(CH3CEbC bHr bdiO&HoaE,NHnd @H@@H{cﬁof Gﬁxﬂﬁﬂz&H& HsCHO-, 2-
prorolf BB Byl Bp b Bt Ao THRIRLa LR Gopingn -

isoquirdflyl13i@qinoan bDﬁumoxalmyl a phenyl group of formula

a picolyl group selected from the group consisting of

CH,

= C/ ' N/ and =

H,

a picolyloxy group selected from the group consisting of
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atons (e.g. nethyl, ethyl-, propyl, iso-propyl, butyl,
i so-butyl, tert-butyl, tert-butyl-CH2-, etc.), a

W@ yooedske! group having 3 to 6 carbon atons (BCTCA2006/001963
cycl opropyl -, cycl ohexyl- etc.), a cycloal kyl al kyl
group having 3 to 6 carbon atons in the cycl oal kyl
part thereof and 1 to 3 carbon atons in/f%ébglkyl part
t hereof, (e.g. cyclopropyl-CH 24, cyclohexyl|-CH 2-,
etc.), a kyl oxy group R \learbon
CH3O , O, iso-but tert2butyl
etc.), tletr dr o,3- furahyl oxy,
- CH2CH2CF8y” pyre6l 10 nyl , “pfperi di nyl™, oIinyI,
CH3RC-, CH3MRCEH2-, Acetyl - OCH 2CH2- HOZCCHZ 3-
hydr oxyphenyl, 4-hydroxyphenyl, 4- CHGOC6H4CHQ
CH3NH-, (CH3)2N-, (CH3CH2)2N-, (CH3CH2CHz) 2N-,

a subseizCHENErouTHexts iy m UnHBIOEPEaHIENE ABBHECHRO- |, 2-
pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl-
2-pyrazinyl, 2-quinolyl, 3-quino|y|, 4-quino|y|, 1-

i soqui nolyl, 3-isoquinolyl, 2-quinoxalinyl, phenyl
group of faormula a picolyl oup_sel ected frgmthe
group consi sthng of a picgly group sel ect from

t he grdhq;zon isting of & stituted pyr¥ gr pup

sel ect ed e group CORsj i ng ofmanddgtgqr p of

fornmula, whérein X and Y, the same or différent may

be sel ected, for exanple, fron1the group consi sting of

H a straight al kyl group of 1 to 6 carbon atons, a
anda£95§@§p§@mghkyl group of 3 to 6 carbon atons, a

cycl oal kyl group of 3 to 6 carbon atonms, F, O, Br, |

-CF3, -NO2, -NR4AR5, - NHCOR4, -OR4, -SR4, C(IR4,
-COR4 and -CH2OH, wherein R4 and R5, the sane or

different, may be selejré’, for exanple, fromthe
group
N\)_'

and '

wherein X’ and Y’, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO,, -NR4Rs, -
NHCORy, -ORy4, -SR4, -COORy4, -COR4 and -CH,OH,

wherein R4 and R;, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of | to 6 carbon atoms, a branched alkyl group of 3 to

6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, and tert-butoxycarbonyl,

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

group of formula IV
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carbon atons, a branched al kyl group of 3 to 6 carbon
exanpl e, fromthe group consisting of a diphenyl nethyl
R maythe 2 le unit (e.g., a physiologically
clealable uni t

the cgmpolind r

proteas€ i nhibit For exanple, Ri my be an

and/ or gastrointestinal conditions (pH or other
fromthe group consisting of (HO P(O and (MO P(O,
i nternmedi ate group able to be transforned into a
Further in acc with the present invention, R
aspect a proc

@r@mpe25a6 cycl oal kyl group of 3 to 6 carbon atPOECA2006/001963
group of forpmula |IVa naphthyl -1-CH2- group of fornula

whe¢r eby upon cl eavage of the unit,
enzyﬁaticalkv or nerabolically cl eavabl e unit or
physi ol ogi cal conditions. In accordance with the
tg{(qer.@'m-y}d@oalfora{&ahj metal (e.g. Na, K, Cs, etc) or
sui tabl e group>~gggful for the generation of a protease
may thereforeLbe,_ or ekanmple; (G -C A kylO2P(0O,
formula I, X

consisting of H a straight alkyl group of 1 to 6
tert-butoxycarbonyl, wherein R may be selected, for
V a ?apTEhyE-Z-C}Q- group of formula VI VI and wherein
S a protease inhibitor (an HV
hydr ol ysabl e bond whi ch may be cl eaved under enteric
present invention, R nmay be selected, for exanple,
kaline earth netal (Ca, My, etc.).R nmay also be an
i nhibitor or |ys$ine based conpound descri bed herein.
etc. The pres 1t on further provides in another
X

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

H;
C | N Xy
SN
X' Y
VI

and wherein R, may be a cleavable unit (e.g., a physiologically cleavable unit), whereby upon

cleavage of the unit, the compound releases a protease inhibitor (an HIV protease inhibitor).

For example, R; may be an enzymatically or metabolically cleavable unit or hydrolysable

bond which may be cleaved under enteric and/or gastrointestinal conditions (pH) or other

physiological conditions.

In accordance with the present invention, R; may be selected, for example, from the group

consisting of (HO),P(0O) and (MO),P(O), wherein M is an alkali metal (¢.g. Na, K, Cs, etc) or

alkaline earth metal (Ca, Mg, etc.).
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pharmaceutically acceptable salts and derivatives
thereof (e.g., for exanple, when the conpound of the
WEe@3m6ns26 nvent i on conpri ses an am no group, tPET/CA2006/001963
pharmaceutically acceptable salt nay be an anmoni um
salt), wherein n may be 3 or 4, wherein X and Y, the
sane or different, may be selected, for exanple, from
R, mayt ;h&) & %@t&%ﬁia@é grﬁGp Qf)le% b@ tﬁhﬁ%hﬁ&f in®d K)ﬁhlteﬂlﬂ@?ﬂ% gfusélful for
car bon at ons, branched al kyl group of
the genemnbm of atpostegse anlubrtcbroallkgxne basedipompodidt deserikedrtisogin. Further in

accordanﬁrgg(sﬁhlz’th Oﬁaesent’sﬁgfvenng;w_ %3!33 ere gte be(N:%‘(r}lexampﬁg (Cy-C4

[Hkﬂc?ﬂqoyekpgether define an alkylenedloxy group sel ected
mthe group consisting of a methyl enedi oxy group of
formula -OCH O and an et hyl enedi oxy group of formnula
| e ..
e piefghha gp olib 5 il BngY sRORSERRRLER: pifes A Birfhesiyine o
compound & forré@abipn at ons, a branched aIkyI group of 3 to 6
carbon atons, a cycloalkylalkyl group having 3 to 6
carbon atons in the cycloal kyl part thereof and 1 to 3
carbon atons in the al kyl part tleereofy wherein R may
be sel ect ed, exgnplie;Ofirom t grobp consi sting of

H, a straight a*k group f 1 Lgn atons, a
branched %Y écﬁ carb n at& a

cycl oal kyhlgr odp of|3 to 6 carbon arons, and a group

of formul dl CO, Rgherein R3A may be sel ected, for

exanpl e, fyomthe group &Bn3|st|ng of a stralght or

branched al kyl group of 1 to 6 carbon atonms (e.g.

met hyl, ethyl-, propyl, zso-propyl, butyl, zs-butyl,

pharmic@ﬁt‘ical[lyt ¥cepthble- Mttsyimdcﬂeﬁvatwei Qhéreofa (@gplf@alelxyrhpm mn the

having 3 to 6 carbon atons (e.g. cyclopropyl-
compogyd |afhidiyprese ¢, 1)1venélon comprises an amino group, the pharmaceutically

acceptable salt may be an ammonium salt),
wherein n may be 3 or 4,

wherein X and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -OCF3, -CN, -
NO,, -NR4Rs, -NHCORy, -ORy, -SRy4, -COORy, -COR4, and -CH,OH or X and Y together
define an alkylenedioxy group selected from the group consisting of a methylenedioxy group

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

wherein R¢ may be selected, for example, from the group consisting of a straight alkyl group
of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl
group having 3 to 6 carbon atoms in the cycloalkyl part thereof and 1 to 3 carbon atoms in the

alkyl part thereof,
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cycl oal kyl al kyl group having 3 to 6 carbon atons in
the cycl oal kyl part thereof and 1 to 3 carbon atons in

w0 b@7abdsyé part thereof, (e.g. cyclopropyl - CH PET/CA2006/001963
cyclohexyl CH 2-, etc.), an alkyloxy group of 1 to 6

cat bon . CH3G., CH3 / so-.but
wherelflzlg;l Mgt \sgec%ao r engn@l frotné%gz gﬁqap Go%sqtmgaqfﬁ{(ﬁ(?tralght alkyl

group o2&k, car&F@atoM@F&chem% of Bytﬁr@kérgbr{‘ﬁdoms a cycloalkyl
pi peri dinyl, 4-norpholinyl

group ACetoy$ c@obh 210HB, andHORIOGPIRL formukh&mﬁﬁay pﬂm«;&h Rsx may be selected,

oo o SR o GO (B8 20 6 e

atoms %%ﬁgﬂz@hyl Cﬁﬂd@%@ progyl, ﬂiﬁf)ﬂotsﬁlbut}a W!’-bﬁ’tyl stert-butyl-CHp-,
pyri dyl ra2|nyl, qui no
etc.), asc%aﬂallﬁroum amg]gm}/ﬁ ca1b0n| AOYB(hel %MCIOPBOHYX*onlﬁ]@ﬂXyl etc.), a
f
cycloag}ygagllgn g@é&c Eéé\ldng 3 &%rhfﬁééto& LAHR BT d 8@%191%0133% §l8k and 1 10 3

roup consi

carbonpatonilsyihoky atiyd partsibkbeof, e(d gf rcgﬂopﬂopylg(rjﬁyrp cgzanlsépsjl OH; etc ), an
of a substituted pyridyl groEP sel ect ed fron1h (9
alkylogy, g&quet 9fn by 10 caRlPmaaigMs U 2o Hebr nbiFaC Hale rieq-Rutyd al‘ﬁf’ -butylO-

(Boc), \Gtc %T;tgt‘?alﬁfﬁFE?IB %ragylfo%‘v‘f fNLOHRY-HRe. éﬁ Gt et é}%(:m \ pyrrolidinyl

fromthe group consisting of H, a st
plperlcthdyM g)pcp]npllofl 1ICHEE - cd}}bﬁhCQ}b%ACaybmﬂéﬂ aH@CCHr 3-

ntro BRSOV ESRY Y R, Rl B
(CH3d}U@q\’ﬁN— QR@CH;@R%NH-CO@R%CHQ@M AN CIFEOD-, V\C%&mo 2-

he sanme or different, may be sel’ected, for

pyrrol)elxarmméyf f%mdyhe‘l -gyady. émysazml,néqgfmhrl qyinohil gfquinolyl, 1-
isoquifl 1%13"3, SRR 2 B SRR A0y o oRp e ned alky

carb a cy aIkyI group
of 3 to 6 carbon atons,

a picolyl group selected from the group consisting of

CH,
H;
L e N/ and =

a picolyloxy group selected from the group consisting of
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wherein R2 may be selected fromthe group consisting
of a di phenyl nethyl group of fornmula IVIV a
woaphobaske | - CH 2- group of formula V a napht hyPERC&E2002001963
group of formula VI VI and wherein R may be a
physi ol ogi cal |y cl eavabl e unit, whereby ypon cl eavage
of the unit the conpound nay be abl e te/?gTease a
protease inhibitor. In accordan@e wth the
i i i may, nore Pa%uy; be
the group [consi|sting of ( P(® and
(MO 2P( D), ereip Mis kal i net al .g.JNa, K
Cs, etc) érfﬁe eart M%%tal (Ca,9N©, n?i). Ri
may al so be an " nt er medi at e group able to be
transfornmed into a suitable group useful for the
generation of a protease inhibitor or |ysine based
r K cordance with
sl B a e e Do Tor
exanple; (G-C4 AIkyIC»ZP(C» etc. The present
i nvention therefore provides a process for
synt hesi zing a conpound of formula | or formila I

descri bed ein wherein e, nore partisyl arly,
4. The, ptlesen |nvent|0Q_ﬁLso prOV|des acprocess for
synt hesi zi _conpound o mul a | fotmul a |

descri bed where X a d/i t he sane or fferent,

may be, nore specifically selected fromthe group

consisting of nethyl, ethyl, H F, d, Br, | and

-NR4R5. I n accordance W th the present i nvention X and
and a gyoupttfdosale or different, may be for exanpl e,

wherein X’ and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO, -NR4Rs, -
NHCORy, -ORy4, -SRy4, -COORy, -COR4 and -CH,OH,

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 atoms,

wherein R, may be selected from the group consisting of a diphenylmethyl group of formula

v



5

a naphﬁl@zt -egrﬁw 0

3

H F or NH2. In accordance with the present invention
R4 and R5, the sane or different, may be for exanple,

woR00The2s5ps esent i nvention al so provi des a proCEBGECAN06/001963

synt hesi zing a conpound of fornmula | or fornula I
descri bed herein where R may be, nore particularly,
sel ected fromthe group consisting of a straight alkyl
group of 1 to 6 carbon atonms and a branched al kyl
group of 3 to 6 carbon atQms. chn acgordance with the
present invention R may be , "o-butyl. The
present invention alsol [ progess for
synt hesi zing a conpound QEA xor fornula |
descri bed herein mhere<R3 may be, nore specifically a
group of formula R3A-CO, whdiMein R3A may be sel ected,
for exanple, fromthe group consisting of a straight
branched alky oup of 1 to 6 carbon atonms (e.g.
OBP%B Y, iso-propyl, butyl, iso-butyl,
tert- butyl tert butyl - CH 2-, etc.), an alkyloxy group
of 1 to 6 carbon atons. I n accordance with the present
i nventi on R3A be, for exanple, a straight alkyl
group of 1 to 6 C&rbon atoms or even nore particularly
met hyl, et hyl The present invention also
provides a praces ynt hesi zi ng a conpound of
descri bed herein where X and
Y', the sane o ént, may be selected, for
exanpl e, fronXthe groupr'consisting of H nethyl,
ethyl, F, d, Br, and - NR4R5. More particularly, X
and Y nmay be H The present invention also provides a
process for synthesizing a conpound of fornmula | or
fornmula Il described herein where R2 is nore
particularly a_ di phenyl net hyl group

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

Ho
A | N Xy
/N
X' Y'
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.

In accordance with the present invention, R; may, more particularly, 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.).

R may also be an intermediate group able to be transformed into a suitable group useful for

the generation of a protease inhibitor or lysine based compound described herein. Further in

10
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(substituted wth X and/or Y' or unsubstituted). The
present invention also provides a process for

wawhexseei ng a conpound of formula | or fornuP@r/CA2006/001963
descri bed herein where Ris nore particularly a

napht hyl -1 - CH 2- group.or napht hyl -.2- 2-_grou
accord@ SUbst ut%fédp’\ﬁs‘ﬂ]ig%vegth(all’ og' Ymg?Sr ﬂ%ﬁ%‘ﬁfﬁggﬁt J?%o‘ix?g‘ﬂ?é (Ci-Ca
Alkyl®rBEBNéci nvention al so provides a process for

synt hesi zing a conpound of formula I or fornula I
descri bed herein where R may be, nore particularly

. rocesses for .synthesizin e
The prptde) Bt on BRAeTERIR s TRGES H o hBe P SatouRd ob Rgmota 1
or forneule dnfrassied Hoyeih hdeRies il beMERL padticularlya4conpound of
formula | or Il whereinnis 4, R is (HO2P(O, X is
NH2, Yis Hor F, X is H Y is H R6 is wo-butyl and

. [ = f - I ein,.
The pxﬁ%nﬁ?&\’gﬁ%& %’o F%?%%?@&U%Ifgf Rﬁgﬁ@“ﬁ%l‘l ﬁg%xlp!n'g’x(y\'?f folrlgula I or
formulpy IT Yesciibed-her®ini whdrs &- ot Y] thandmB3r diffetertpmpi bk, mereGPkecifically
- c ound of. fornula,l or [I einnis 4 Ris
selcteg By Bare i fkpbmesps) S el £y 1 nd iR T
i so-butyl and R3 is CH3O-CO and R is as descri bed
herein; - a conpound of forrmula | or Il wherein nis
In accopdarre with theipyespftdrvenion X and\H2the Yarhs oHliffétent, snay, bevfor esample,
H FO;NHRB is wbutyl and R3 is 4-norpholine-CO and R2 is
" Yas described herein; - a conpound of fornula | or |
wherein nis 4, R is (HO2P(O, Xis 4-NH2, Y is 3-F,
X is H Y is H Ris zs-butyl and R3 is CH3O CO and
In accgrlapee wathqds grrpssal inventom;Ra- and Ronfhgusatheodpr diffarentaniay be for
| whereinnis 4, R is (HO2P(O, Xis 4-NH, Y

r
exampft, F, X s

The present invention also provides a process for synthesizing a compound of formula I or
formula II described herein where Rg may be, more particularly, selected from the group
consisting of a straight alkyl group of 1 to 6 carbon atoms and a branched alkyl group of 3 to

6 carbon atoms. In accordance with the present invention Rg may be for example, iso-butyl.

The present invention also provides a process for synthesizing a compound of formula I or
formula II described herein where R3 may be, more specifically a group of formula R35-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,-, etc.), an alkyloxy group of 1 to 6 carbon atoms. In
accordance with the present invention R34 may be, for example, a straight alkyl group of 1 to

6 carbon atoms or even more particularly methyl, ethyl or propyl.

The present invention also provides a process for synthesizing a compound of formula I or
formula II described herein where X’ and Y’, the same or different, may be selected, for
example, from the group consisting of H, methyl, ethyl, F, Cl, Br, I and -NR4Rs. More
particularly, X* and Y’ may be H.

11
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H Y is H Ris iso-butyl and R3 is 4-norpholine-CO
and R2 is as described herein;- a conpound of fornula
W0 20r/0635260herein n is 4, R is (HO2P(O, X i SPAFNARN06/401963
isH X isH Y is H R6is wo- butyl and R3 is
CH3O-.CO and R2 is napht hyl - 2- and - a conp
The PEECRtRIRITAR A oY G SEFH e o Sy RtheHring g I 0pula 1 or
formulsS #- d¥s@ribed Ih%rehh wherk SRH is YmoteS partiddfurlyS aZ SRR Mlethyl
01rmuand R |sl4e nor phol |nee alrsrdmRz |ﬂ§rtnapr§tyﬁyl ﬁ)cw y y group
(substinted wathpX aand/@nibodiumevitstivied he present invention there
is provided a process for synthesizing a conpound of
formula HA : 1UA the process nay conprise a) reacting

The pﬁesélﬂf‘i’ﬂ@éﬂm@n@ﬂsof providedalpfocesd forVyhihedzin A0®Mpdthd ¥ f&rmula 1 or
for converting an_al cohol functional group of conpound

formujanll; desgribed, heygphwastceR: fiumere @ﬁarcu@rla@nmhﬁ)l -CH,- group or a
naphﬂ?}gg\é@t:l%—h%glll}% {lgbﬁl?&%ﬁ’ mﬁ%&ea’nd/olilr%ﬁ %ﬁﬁlbsg{u?cde of the

rnmediate into onic acrd
functi onal group In accordance mnth t he present
i nventi on, n, R2, R3, R4, R and R are as
The peeseqtfBgenap a’lﬁe %rﬁzaldﬁsa9 PERCCE BT SyRBETigRL Btomnoyad gbdeula I or

formul BN UERREBE] hatMUVRSe R Eha@%olrng ‘?né’Mléer ({H@)tz sent

I nvention step a) nay bé carr| out erature
rangi ng from about O0C to about 400C (e.g., about 00C

t o about 300C). Further dance withthe presept .
For <k yBRy FEREor oo iy 78 K Rl B xBp P Goppgs. withour
limitaGOHRELHE omPadsBd By BR! REse@Pinéidtfons Ol vent (e. g.

tetrahydro urane, acetonitril, DMF, etc.) and triethyl

phosphate foll owed by the addition of a di al kyl

-aco Ec&rd ﬁ%&)‘ﬂégj r%Ir Jewl?erem%l 1§t4h1\ééfs ﬁ.@%‘gﬂ%g? ﬁ&-]g) Y %glgor F, X’ is
H,Y’anHJmMmhyﬁhuﬁhiMIbabQuhcﬂca equi val ent each). Step a)
may

- a compound of formula [ or Il wherein n is 4, R; is (HO),P(O), X is NH,, YisHor F, X’ is
H, Y’ is H, R is iso-butyl and Rj is 4-morpholine-CO;

- a compound of formula I or II wherein n is 4, R is (HO),P(0O), X is 4-NH>, Y is H, X" is H,
Y’ is H, Re is iso-butyl and R;3 is CH30-CO and R, is as described herein:

- a compound of formula I or II wherein n is 4, R; is (HO),P(0O), X is 4-NH,, Y is H, X’ is H,
Y’ is H, R is iso-butyl and Rj is 4-morpholine-CO and R; is as described herein;

- a compound of formula I or II wherein n is 4, R is (HO),P(O), X is 4-NH,, Y is 3-F, X’ is
H, Y’ is H, Rg is iso-butyl and R3 is CH;0-CO and R; is as described herein;

- a compound of formula I or II wherein n is 4, Ry is (HO),P(O), X is 4-NH,, Y is3-F, X’ is
H, Y’ is H, Rg is iso-butyl and R3 is 4-morpholine-CO and R; is as described herein;
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20

al so conprise extracting and purifying (isolating) the

resulting internediate (conmpound HA). Also in
waewonedance with the present invention step b)POEHZAR®G6/001963

carried out at a tenperature ranging fromabout 00C to

C (€+9. 4 .about 00 0. t 00).. ,Further .in,,.
-a co BBl AR e 18R R AR EYeR Rl 4 iniont S is .
Y’ is HARE Iseisb-butyl i R BCHI0-00 4ddeR J i9hebpRe|ii-ernf akt ep a)
in a solvent (e.g., anhydrous dichloronethane or any
equi val ent thereof) and reacting with trinethylsilyl
' [ | sil.ang) ;. et hyhsi | ane, .
@ co O BT o b 2 Lo dai ke s 1.
Y’ is Mi Rhistilvebyty baeiR ; is Avesrpholine-SOeand R), ismaphalysa-Claspri se
a step of renoving (e.g., by evaporation) the sol vent
therefore providing conmpound Il A In another
In anCRAPIAY YerRORBREAEBE thd B?es@ﬁteﬁl%gﬁtidrpg&?% 'i$ g)r(g\ﬁ%!@c} ?S foess for
a proceSs for synthesizing a conpound 0O roula (1p-
synth¢sizing heomppoudsd formulec dfpri se a) reacting a conmpound of
formula | : r with a reagent m xture (e.g.,
nmet aphosphoric acid, pol yphosphoric acid,
pol yphosphoric api d esters, phosphorous oxychl ori de,
trinethylsiI¥J_pBL hosphate or equival ent thereof in
t he presence 6? an gani c_base in a solvent) for
converting an al©ohol fundfioral group of theconpound
of fornupa /o'zinto a phosphosster functional group
and \gohggrLfﬁqcnﬂggpﬂ%sph est & functional group of
therestl tin intermedi dle ihto a phosphoni ¢ acid
fundti omal gt oup by reactind?zhe resul ting
intefredi ateRei th an acid (e.g., hydrochloric acid or
an equi valent thereof). In accordance with the present
invention, X, Y, R, R, R4, and RS are

A

the process may comprise a) reacting a compound of formula /4 :

IA
with a reagent mixture for converting an alcohol functional group of compound /4 into a
phosphoester functional group and b) converting the phosphoester functional group of the
resulting intermediate into a phosphonic acid functional group. In accordance with the
present invention, X, Y, X’, Y’, n, R, R3, R4, Rs and R are as defined herein and may be the

same for both the above mentioned formulas.

In accordance with the present invention step a) may be carried out at a temperature ranging

from about 0°C to about 40°C (e.g., about 0°C to about 30°C). Further in accordance with



as defined herein and may be the sanme for both of the
above fornmulas. In accordance with the present
WO pweneised step a) may be carried out at a tenPper/ahenie001963
ranging from about OC to about 400C (e.g., about 0C to
OCD rther in.accordapce with the pr esent
the prfGLR TR Seiaf) B B fATHRY okt GRFobURE SymRiEion Agolar aprotic

solverft Q@gomﬁh&drofuranet la&et&g{rﬁf DR, Qtd )Carﬁl()#lgﬁ}l?f piAPhdiE FRIWE by the

phate fol | owed by t addition o

additily a1 Ryl Ghlophe (o @ethyUcldoth@ghte) ophosphanahrid
hyd I
(e.e R8N LG HIBHEL CE PPt e uR BT T el ot g 0 may

5 also ctblhprls’e&SdtﬂaEﬂquaridl’ﬁL@ﬂfﬂﬁg (igd18tifD ARPRYNENS lﬂtemféldﬁd% dcﬂmk}))ound 114).
accordance wth the present invention step b)
carried out at a tenperature rangi ng from about OOC to

Also i‘ﬂb&%r %19&%&& tﬂe Pﬁ%@&q Lﬂlve%)?n sPe %ﬁ?nl{%% %QQE%EdF(;Jurt :?’g)% tsléperature

accordance wt resen

rangingdtdnh @bow WPChy ablis 310"@ (g, h$tﬁ1t 0P @F amshk 30 €)0fuSke®Pn Adcordance
n anhydrous di chl oronet hane or an equival ent thereof

with t%ﬁf prgsenl diyenEAR.)Stenl) havnbe P@f@lewovhbl’ dispadving| th¢ iny¢rmediate of step
10 a)in absro‘f’\}@ngﬁ: é b£ gg*notru's %2%{)1?18%1@9@ %I‘ any e)quwaﬁl}::n{?1 eBeogggpgirGriegcéing with
trimethylsitydp bufmlldemo}vnong)trﬁthethgl@ﬂmm 1b<|itﬁflﬁfe&fyﬂ%11@ﬁ@V|HBmg)r chemical

111, .1 further aspect, the present
eq“”%??{\?ng’?ﬁf /’Hf‘b\ﬂ %&% dangsr itz the H‘%ﬁen%’%?fﬁ@@r 'Fing) may also comprise
a step 6PFRRNIME @fg fIRN Vb G afih)MAeEdty e tHe?efgrg_;%gv Q%’com@ound HIA.

phar maceu |caIIy acceptabl e salts an eriv
thereof (e.g., for exanple, when the conpound of the
ri ses .an am no grou

15 In ano er %)% %%IEIS,V@ q@p}%c tpé?fﬁ%t lgﬁ?ﬁtloﬁﬁﬁla%é t%lﬁ pg%ﬁr%%nﬁoa synthesizing
acmnﬁﬁhﬁbfﬁﬁhﬁﬂ@ﬂn X and Y, the sane or different, may be
sel ected, for exanple, 6ron1the group

HO—%—OH

0
Oy

-
0P :
~ /\/\/\
IsA SRS
H R
2
H,N K(

)

the process may comprise a) reacting a compound of formula | :
_OH

AN

O\S/,O ? H
~ /\/\/\ ~
N N Rs
H R,
H,N
Ir

20 with a reagent mixture (e.g., metaphosphoric acid, polyphosphoric acid, polyphosphoric acid
esters, phosphorous oxychloride, trimethylsilyl polyphosphate or equivalent thereof in the

presence of an organic base in a solvent) for converting an alcohol functional group of the
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consisting of H a straight alkyl group of 1 to 6

carbon atons, a branched al kyl group of 3 to 6 carbon
W@e@n®e2526 cycl oal kyI gr oup of 3 to 6 carbon atPOECAE06/001963

a, Br, I, -CF3, - - I\m, -NR4R5 - NHCOR4,

4, or X and Y
ot Pl S e B, Bl R s
phosphb& it rfontRiod ANGb St bNGhe Qésuﬁﬂﬁﬁhféﬂ@cﬂ@t@hﬁt&é HORMR RS aci functlonal
formula -OCH2O- and an et hyl enedi oxy group of fornu
group_ m@@ﬂng}the Werel tiien 1rmrn@d1§1te{'w1tht e agidnte. or hyjc[irbﬂdoemapld or an
I from
equ1v%'g15r/]t Stpgr{sélﬁ &% %&%'rdafn%s t“?t)aﬁlq re’s?rkt vaeél 8ﬁ’p§ &J 1Ri?’(}{36 R4, and Rs are
as defoed Hnemnaﬁmmfaay Be theaacb €6k lﬁitlkyf thgabole fofmalat.0 6 carbon
atons, a cycloalkyl group of 3 to 6 carbon atons, F,
a, Br, I, -CF3, - , -NRIR5, - NHCOR4, -OR4, -SK4,
rej
R r e T (T N
from qhoes@?ﬁ tol aboerd(°Gn(e. gt ,ilboprasCas &béLQBOSGZ)’HPhﬁﬁérZih Agcdriihce with the
above co ounds og%fornula Ha may conprise the steps

Preseflsfm‘éFPUP% R Hgnay B% RYESAQULPY fitﬁﬁ?hﬂnﬂ cpmprued § eiagbapolar aprotic
solverffl a’ﬁHUtﬁ@th?r? pHo 5'5@%%\9&13%9 rhé aa(‘ﬁ'ngn 9 %ﬁﬁgf?c%vo(%phosphate (e.g.,

acid horic aci esters, phos

diethyb xkxl@mnhpspie;e) talnd rth¢m wiesil lhytrigo (e/g) h smbllirat}@dﬂﬂe) Step a) may also
a ent ther i.n .t he ﬁggse Ce of an organi c base

compifsg ¢ %%}‘\%e%lfi)wfl H“%Bﬁ%‘ﬂ*t%) Zhnlipe BYssmedighocr BRamd 1.

group of the above conpound into a phosphoester
functional group and b) converting the phosphoester
Also inpseeridanegl Wigh dgpissent Havangeustepry) may be rmdledtcenlamademperature

rangm% HIP f né%l ?%ég?éugqggéé ?r;\?:: A élgHa% t%at{o@?gb‘!g) Further in accordance
with tllifygll’e@éﬂﬁ |11Wehﬁo@%'téi‘)) b)I ta Y)aB@ @51?'1@5‘ G&t B\ﬂl Hﬂsélbﬁlggﬁgﬁﬁ&%edlate of step

i nvention, X are
a) iIn yhwreay %ﬂ@‘pmethane or an equlvalent thereof (1 €., solvent) and reactmg with
trimethylsilyl bromide (bromotrimethylsilane). Also in accordance with the present
invention, step b) may also comprise a step of removing the solvent therefore providing

compound /1.

In a further aspect, the present invention provides a process for synthesizing a compound of

formula IIa where R, is (OH),P(O);

15
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In accordance with the present invention step a) may
be carried out at a tenperature rangi ng from about 00C
W eooaeite 400C (e.g., about 00C to about 300C)PCFAALINE001963
in accordance with the present invention, step a) may
ar

o A ! MRS P v

compdugidr ahykl greseane invoMfon aS&IpHREY bh i dminBt Srolip @ harmaceuticall
ptriethyl gﬁosphate foll owed by the addI%;O% 2& R . Y

accepigbla|srl Mewy| bsrppRuRYRameale. g. , ~ di ethyl chl or ophosphat e)
and then nmetal hydride (e.g., sodiumhydride). Step a)
may al so conprise extracting and purifying (isolating)

wheretth& ned W, ttheGamot @r dig@dicat, emaPAlbs Oseldd teAC GO Q@Mey\fr&lﬂ the group
may be carried out at a

. t.he esent invention step b
CO“SISPB%ﬁEha? gHaiepbkY rgom ehi b6 gerbodetons, abouchebakyl group of 3 to
; . t LN oa r e
6 corb iy, S0 ROFu B BP0 G LSS P SKIRL RS o -

NO2, BYRdRss SHCORG, tORy, i-8Rer-CEHDRY, €COR,Shreb-E,0M cAnDYAT GURgether
[ and reacting with

i . |
deine e STEN 3RSt s 68 Sibvem o indy g zroup
of forrAgla c0URNOE aMd hbethPRNATIGSLHbU BY R B.ﬂoclﬁiz%%@- nmay

al so conprise a step of renoving the solvent therefore
provi di ng the above descri bed conmpound The present

' ' i d [ ddi t.i onal pect an i nproved
sherclYCIb0 O OV BER 5 A el SEEEL AL TREOUE o

istikifot Hea pligigRSak ORI {56 cArB6n 8loBR, QbraaeidBdik £3
mnmmé%%%ouﬁzsgfgforﬁ%?%?@fVXlV mfﬁh % reacti%e aninoﬂg%ldjo 10

6 carbepygippyg: s eylealod @rouprierie G @rbapmtenarit £1aB1, baFagNgLORIRs, -
NHCOMY! R BYR OO RIS, dnfh B, 0f, 1 Br. 1), an azide,

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

In accordance with the present invention, the process for synthesizing the above compounds

of formula Ila may comprise the steps of a) reacting a compound of formula

with a reagent mixture (e.g., metaphosphoric acid, polyphosphoric acid, polyphosphoric
acid esters, phosphorous oxychloride, trimethylsilyl polyphosphate or equivalent thereof in
the presence of an organic base in a solvent) for converting an alcohol functional group of
the above compound into a phosphoester functional group and b) converting the phosphoester
functional group of the resulting intermediate into a phosphonic acid functional group by

reacting the resulting intermediate with an acid (e.g., hydrochloric acid).

16
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20

synetrical anhydride (e.g., -OCO-C(R2)(NR )) wherein

R2 and R3 are as described herein, a m xed anhydri de,
W@pooansisee ester, a reactive hydroxyl am ne (e.PBCT/CA2006/001963

N- hydr oxysucci m m de) etc., such as those conmonly

known i. he art .(Principles,of .peptide synthesis, M
in e e hEPr PRI o, T 1384 T e Rt CoRGHES R tre s defined
hereinconfiguration of the amno acid may be Ror S. The S

formmy yield sone of the active conpounds descri bed
herein. The acylation step may be carried out at a

t erat.upe rangj ng from about O0QC to about 400C .
In acccargl?l gc.e,w#}} ohl% par sgﬁ{ m%&r&xotnost%fb%ﬁ]a}g ar.rle%gi,neat a temperature ranging

from aB&dttd°CUb abbit40b 0 €. AC MbAk PQ (S AR TBIC)DBuRK ik S oRishcPWith the
a) increasing the alkalinity of an aqueous sol ution

present BIpRUA, AigP &) owdhsattiedfout by ritisal ving\h¢ ebeye, doggritredarompound in
I T R A L L
followad bd thenadditfonl dva dflk plchorshbydiate (€&, BisthACD@BFhospidite) and then

acetonitrile, DM or any equival ent thereof) and o
metal Byqryigi (§g-r WM dpddwelar ehaayogsoeempiate eaamingand purifying
: 1] i.no acid by agitation for a period
(ISOIat%ESjg%ggstuﬁtﬁ?g%&{e}%ﬁ(?gg e'( or nore) at a tenperature of

about 00C to about 400C. Conpound of fornula H A nmay

.be isqglated by extraction of the aqueous phase with a
Also i gproggiinse ity gt Preseny Invegtigs plen Ja e be EHTISH bRl femperature

rangingg}{bqegﬂ:o%&)"é &P&B{)tu% hO@éa:@(,l aﬂﬁﬁ{ §tCyo E;B%Egir%eog?% lﬁ?l%lpg} fcgordance

nts or any chem-c equl val ent t
with theeprusede istotich, Bepdi) mayhiad cariedact byodisidl ving excCaedmagdiaiddof step
. hqurs or slightly less than 1 hour nmay be sujtabple to _
a) In EpHipugHichi MRABR 1 6. 50 Venh)sang) ggcting pathyiestylgbd bromide
(brom(tsiﬁi{:ngﬂitgfllst;llaﬁtg.s2A‘is%nﬁe£&5f!faﬁces L @hhE Yor&X GE GRS QRS B may also
comprise a step of removing the solvent therefore providing the above described compound

The present invention provides in an additional aspect an improved process for synthesizing a

compound of formula ///4;

Q
HO-P—OH
O Q H
0P o s

X | R,
I Rs
Y

HA

the process may comprise the step of acylating a compound of formula X7V

17
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than 00C may be suitable to carry out the invention.
I n accordance with the present invention, the
w@e@posetseon of compound XIV and reactive anm noP@EDCA2006/401963

vary fromabout 2:1 to 1:2 or nore particularly a

proportion of about 1:1.1_. In accordance wth the

present invention, the aneous phase nmay be acidified

bef ore bei ng extractedd@ifhQHe suitable sol vent

(e.g., ethyl acetate). Acpdification of the aqueous

phase may be perf&mngd, {for exanple by adjusting the

pHto < 2 wit Pa g{;ﬁfqe_g HI—|CI, phosphori c

acid, sul fuy_g/%%i, FA d ong{ 2etc.). In

accor dance w tNa\¥he pRgsent invention, the suitable

sol vent may be eVaporated, thereby providing a

substantially pure powder ofi,the compound of formula

I1I'A. Also in accordance wth the present invention,
with a)gaciye aninovacid gving struRtwre R , R and R are as defi ned

herein and may be the same for the above nentioned

formulas. Additionally, when X, VY, X, Y, R, R, R,

K=, and R conprise aRpeactive group (e.g., -NH etc.),

it is to be understodd herggn that a protective group,

such as for exanmpipg; arbamate (e.g. Boc), an am de

(e.g. Ac), a phosq onatle (e.g. -P(O (CEt) , may

transiently be at che® dur i ng the synthesis process.

Therefore, when X'and/or Y are for exanple NRAR5, R

/ - ] j u t f -
e e A oo B el PP M e A FalB QiR £ B8 15, S e, o
symetidod afheirido (e.gx yORMBOMA)NR;) awhemirdR, ed B; akcstdesdribed herein, a
. hosphonate (.e.qg.. -P(O ( Cet , i ch ansiently . .

mixed Eﬂ&é‘geer‘i‘fl a&&}?? %@tefar?(ef%%m%éxﬁ% X%@H@sg%nﬁimrwswlmlde)
etc., sRB 28 AV LhBFhInI bR the art (Principles of peptide synthesis, M. Bodansky,

Springer-Verlag, 1984).

The absolute configuration of the amino acid may be R or S. The S form may yield some of

the active compounds described herein.

The acylation step may be carried out at a temperature ranging from about 0°C to about 40°C
(e.g., from about 0°C to about 30°C). More particularly, the acylating step may be carried
out by a) increasing the alkalinity of an aqueous solution comprising a compound of formula
XIV (e.g., with a base, e.g., sodium hydroxyde) up to about pH 7-10 and b) adding a solution
comprising the reactive amino acid in a polar aprotic solvent (e.g., acetone, THF, acetonitrile,
DMF or any equivalent thereof) and allowing reaction between the compound of formula X7V
and the reactive amino acid by agitation for a period of about 1-24 hours (or more) at a
temperature of about 0°C to about 40°C. Compound of formula ///4 may be isolated by
extraction of the aqueous phase with a suitable solvent (e.g., ethyl acetate, chloroform, DCM,
MEEK, isobutyl methyl ketone, TBDMK, halogenated solvents or any chemical equivalent
thereof).
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group upon hydrolysis.In accordance w th anot her

enbodi nent of the invention, X and Y, the sane or
walpdo7e6xpd , may be, nore specifically sel ect edPd¢T/On210b@01963

group consi sting of met hyl , ethyl, H, F ad, Br, | and

tis g bR opd HEERR G '33%#“@21#“%{%95 B 08 B 1
hour 4y e fuitabRaed tmey ghitabPinvdig. particularly, X and Y, the
same or different, may be for exanple, H F or NH. In

accordance with a further enbodi nent of the invention,

g Rart i,c sel d fro t he group.
tis afSg Tbe (e SRPE 1880 L Tombarg R T i "B Eehsbighuy tess
than 08 QR @@qlt%xbﬁ@@&mt%é%ergfoaw of 3 to 6 carbon
atons. More particularly, R may be for exanple,

i sobutyl. In accordance with yet a further enbodi nment

In acco}:da%%c? n%lﬁv%hr%%at mw?&%g %Aﬁénﬁge@e;%ﬁ]?@y ,?H/g reactlve
amino@X Ak e yark Rt hﬂitﬁltgrlot@ﬂ ZeNSbet faitteuPirlyaa &bbé‘t‘tlghtoi Qbout 1:1.1.
branched al kyl group of 1 to 6 carbon atons (e.

nmet hyl , ethyl-, propyl, iso- propyl butyl i so- butyl

In acchtf %ﬁceb%té the &)g S%ntgl %é’nho%e 24 g%(gr:u rl}](;‘ggenm%%/ E)ét%é&[ g%géﬁfe being

extractedweinlt Itlmﬁsmmerm}/vebe(e g.oethexaoepdt®, Aci@iffcali@bf 8lekdueous phase
group of 1 to 6 carbon atonms or even nore particularly
may bﬁe‘ieﬁ rmecht gy |6X%§flplﬁrQYp§,4Justmﬁ the bt tharicle wWilhtdhstaeng acid (e.g., HCL,

phospl%wd atc'lcpggl ﬁlr?m?(glwgolﬁtﬁ% nvent' on, R2 may be nore

I cdlar pheny hy group (substltuted W th
X' and/or Y‘ or unsubstltuted) In accordance with yet
nbodi rent of the invention, R2 may nore
In accg%aggg :3\12%0%9 pégsegt Wléfﬁtpﬁquhq syable. Sogy <ty rmqyr bfaevap%rated thereby

prov1d'ﬂ?g°eh§d%¥ﬂan§al%re f)é%@értdftﬂlfet @an}y&lﬁlg o%forfi]lﬂfie( Rl Yo oor

Also in accordance with the present invention, X, Y, X°, Y’, n, Ry, R3, Ry, Rs and Rg are as

defined herein and may be the same for the above mentioned formulas.

Additionally, when X, Y, X, Y’, Ry, R, R4, Rs and R¢ comprise a reactive group (e.g., -NH,
etc.), it is to be understood herein that a protective group, such as for example, a carbamate
(e.g. Boc), an amide (e.g. Ac), a phosphonate (e.g. —P(O)(OEt),, may transiently be attached

during the synthesis process.

Therefore, when X and/or Y are for example NR4Rs, R4 and/or Rs may also be a protective
group selected from the group consisting of for example, a carbamate (e.g. Boc (tert-
butoxycarbonyl)), an amide (e.g. Acetyl), a phosphonate (e.g. —P(O)(OFEt),, which may
transiently be present during the synthesis process and which may be converted into a NH,

group upon hydrolysis.
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unsubstituted). Also in accordance with a further
enbodi nent, X and Y', the sane or different, nmay be
waedoeoexseg for exanple, fromthe group consi stPeCatoosino1963
methyl, ethyl, F, O, Br, I and - NR4RS5. I\/bre
ri cuI arly, dY
tn acodiipishPribipneties ruedfinedt ot iderdiopactnd heeatme or diforent, may

be, mdré‘E}SeQMﬁgH'PEQE&@@frB&Hh@!f&xB%hs%tﬁ% JF R@AROLAG, of F, C1, Br, I and -
formula /7 the process may conprise the steps of

NR4Rsacyl ati ng a conpound of formula XIX O HOP-OH XIX with
a reactive amno acid having structure : where LG
represents a | eaving group which nmay be a hal ogen,

In accBrddnee Wil theBpresdnt idvendigh d€, adl RYTeier 6@ oAy ERidenay be for
&eﬁg -OCO. C(R2) (NR )) wherein R2 and R3 are as

¢xamp 9T dprgtehbYRETAUDa m xed anhydri de, an active ester,
a reactive hydroxylam ne (e.g., N hydroxysuccim m de)
such as those commonly known in the art (Principles of

More pegdulatey, Syaidiésths sarvt oBdiffaresk ynayJgy fongermple rH,ddor NH84
the entire content of which is incorporated herein by
reference). The absol ute configuration of the am no

In acc@ﬁl‘aﬁice”@/YthbaeﬁBtH%F e%boaﬂ?ung off QMR tidh], Qidrré R, &ord :ﬂgmcularly

act1ve conpounds described herein. The ac atlon S
selectedafyorbethe @ratipechnsistingof @ drerghe rityl geouparigl mcg of crdolmnaamtmts and a

%C t P abou 40%C ) .
branched alkyl group of 3 to 6 carbon atoms. More particularly, Ry may be for example, iso-

butyl.

In accordance with yet a further embodiment of the invention, R3 may be, more specifically a
group of formula R35-CO-, where 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-CHj-, etc.), an alkyloxy group of 1 to
6 carbon atoms. In accordance with the present invention R3a may be, for example, a straight

alkyl group of 1 to 6 carbon atoms or even more particularly methyl, ethyl or propyl.

In accordance with an additional embodiment of the invention, R, may be more particularly a

diphenylmethyl group (substituted with X’ and/or Y’ or unsubstituted).

In accordance with yet an additional embodiment of the invention, R, may more particularly
be a naphthyl-1-CH,- group or a naphthyl-2-CH,- (substituted with X’ and/or Y’ or

unsubstituted).

Also in accordance with a further embodiment, X’ and Y’, the same or different, may be
selected, for example, from the group consisting of H, methyl, ethyl, F, Cl, Br, I and -NR4Rs.
More particularly, X’ and Y’ may be H.

The present invention relates in a further aspect thereof to an improved process for

synthesizing a compound of formula 77/

20



(e.g., fromabout 00C to about 30C). More
particularly, the acylating step nay be carried out by
wW@oo7n062se@si ng the al kalinity of an agueous soPCI/CARN06/001963
conprising a conmpound of forrmula XIX (with a base,
e.g., sodium hydroxyde) up to pH 7 to pH 10 and b)
addi ng a solutionconprising the reactive amno acid in
a dipolar aprotic sdiQe—QH.g., acetone, THF,
acetonitrile, etc.) andéﬁllomﬁng reacti on between the
compound of forgyl XX and t he reaDtiwq am no acid by
agitation of th Qg? ture for a perijpd aoff_ 1 to 24 hours
at a tenperg e NT onTabo t oyabods 400C
Compound of la|//l may be ig¢l atgd by extraction
of the g phase~yth a suitable sdlvent (e.g.
et hyl acetate, chlorofjform DCM WMEEK, isobutyl nethyl
ket one, TBDWK, hal ogenated sol vents or any cheni ca
equi val ent thereof). In accordance with the present
i nvention, the proporti#th of conmpound Xl X and reactive
am no acid nmay may va romabout 2;1 to 1:2 or nore
the DrREESY g AP LB S1ePi Ohdch R 5oEBPHENEL R e
present invention, the @gqueous phase nmay be acidified
bef ore bei ng extract —&L%ﬂithe sui t abl e sol vent
(e.g., ethyl acetate)? Acidification of the aqueous
or -Of or exanpl e by adjusting the
}gﬁ?g g acid (e.g., HO, phosphoric
aci d, sulf'dN Soluttgps, etc.). In
accor dance the|present invention, the suitable
sol ventH,kay be evap&?agéd, t hereby providing a
substantially pure powder of the conpound of fornula
/1/. An exenplary reactive am no acid may include, for
exanpl e, a conpound oA ormul a I'n accordance with the

Witha%@c?ﬁ/@tani'iﬂﬁ’&ﬁ"@h%gg%fruct%eq R2, R, R4, and R5 are as

defined herein and”may be the sane for the above

menti oned fornul as.

phase may be peéf
pHto < 2 with &

R>
JRNSE
R3; O
where LG represents a leaving group which may be a halogen, e.g., F,Cl, Br, I, an azide, a
symetrical anhydride (e.g., -OCO-C(R;)(NR3)) wherein R; and R; are as described herein, a
mixed anhydride, an active ester, a reactive hydroxylamine (e.g., N-hydroxysuccimimide)
such as those commonly known in the art (Principles of peptide synthesis, M. Bodansky,

Springer-Verlag, 1984 the entire content of which is incorporated herein by reference).

The absolute configuration of the amino acid may be R or S. The S form may yield some of

the active compounds described herein.

The acylation step may be carried out at a temperature ranging from about 0°C to about 40°C
(e.g., from about 0°C to about 30°C). More particularly, the acylating step may be carried
out by a) increasing the alkalinity of an aqueous solution comprising a compound of formula

XIX (with a base, e.g., sodium hydroxyde) up to pH 7 to pH 10 and b) adding a solution
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In accordance with an enbodi nent of the invention, R3
may be, nore specifically a group of fornula R3A-CO,
wob@recR3AMay be sel ected, for exanple, from tPEr/gazep/001963

consi sting of a straight or branched aIkyI group of 1

t.a 6 carbon.atons (e. et hyl. - ropyl,
complig By et g Gottii yi Srobre ity isoPiesk s But aetcost THF.
acetoritrile, €& ))andaﬁ‘ll@vl/lkgl RANiod" Q4R (ke E@mﬁo&ﬂr 919 ﬁﬂ'gﬁ'@ fX[k Tind the

accordance wth present invention
reaCtl‘é@(&YﬁmoeﬁCKbbSﬂglmﬂghtof ahé&l}alxtlgledwpa périct cufol 6) bhhcbmm alad G:lm)erature

o YRR Gl R NS b T BRI hcion o

the acﬁd&hﬂﬁsﬂbh&@awﬂl 'ia%lt*ﬁgler@@)'l\?enp% g' %H{ﬂraké’ta@ dhiBREDH, BERY.! MEEK
group Ssubstltuted with X

isobutyhsghet ketone dBDMK, h@log¢rd:endcselwtsmrytey clmmaalohqmvalreat thereof).
enbodi ment of the invention, R nay nore part|cularly
be a naphthyl-1-CH 2- group or a naphthyl -

In acdctdetiwidh eke WrdsbntXnvaitibho "[herrd?)E)rtiUﬂSblib% Xf)éﬁn%d)(IX Bh& Qeactive
i n ,accordance with a further enbodi nent, ,

aminq a¢id Baymayvagy fromrabant 2: iy | Ber swire pardidulatipabas dripl e,
fromthe group consisting of H nethyl, ethyl, F, d,
Br, I and -NR4AR . More particularly, X and Y may be

In acderdanne avithatie iprésentainvarspacthe dqueour siged inaly rBeestidiaBd before being
ess for synthesizin

relates to .a roved
extr“&%‘rﬁﬁﬁﬁﬁ‘&ﬁ it ﬂgk?r%ﬁ { (e ast %dbé%eﬁatﬁ)ed/*ﬁlérféiaﬁon h SieaaayeRys phasc
S ( cess
oy U EREP( ) a4, 08 19020 e, WRPRAVTEY. ey
phospbﬁbﬁk A/ sulftutic acid €BICA bolatians &.)aci d having the
followi ng structure In accordance with the present
invention, X Y, X', Y, n, R, R5 and R are as

In accOffdnBEifheih€l Resent invention, the suitable solvent may be evaporated, thercby

providing a substantially pure powder of the compound of formula ///.

An exemplary reactive amino acid may include, for example, a compound of formula

In accordance with the present invention, X’, Y’, Ry, Rs, Ry, and Rs are as defined herein and

may be the same for the above mentioned formulas.

In accordance with an embodiment of the invention, R; may be, more specifically a group of
formula R35-CO-, where 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,-, etc.), an alkyloxy group of 1 to 6 carbon

22



and may be the sane for the above nentioned
formulas. When X, Y, X, Y, R4, R5 and R conprise a

WO 2@CN62826 group (e.g., -NH2 etc.), it is to bePCT/CA2006/001963
under stood herein that a protective group such as for

exanpl e a carbgmate (e.qg. an a
atoms.p fiacsAAnt et ¢ pre%@% et %)2)« qr&ﬁéwa‘%twr%@t alkyl
st I, ethy£6:848 when
BT G B B e M RR %fttaﬁtd? g
aI so be a protective group sel ect ed fromthe group

In acc?rggl?soesv%?:t}g%%gqﬁg% Eli(ﬁ?(%gﬁh ﬁ?ﬁ tg% l1rn(v§rrlrt3ct>ne gzl%agll BeBr(r)tgre particularly a
5 dlpher@hﬁéﬂiﬂlog}@&}ﬁ(s(lﬁstﬂuted RGE X CQeld)ord;” orhuhgibstimyed) r ansi ent |y
be present during the synthesis process and which may
converted into a NH group upon hydr ol ysis. The

In acc&giﬁxllcl%:]\k/ %t na?]g %’ nggeéﬁ?&{l (Ef"th%g% ?t (;1{3 I’ig @IO }ﬂ'of‘aebpartlcularly

be a QQISBtIﬁy) 1aCBI§|t g%iﬁbC))r dVlimphtbﬁlFZ -Gt E(Etllbstltdtétb vathy >at amdbjor Y or
step may be carried out by a) increasing the
unsubgjtgtgd). nj ty of an aqueous sol ution conprising a
10 conmpound of formula (with a base, e.g., sodium
hydr oxyde) up to about pH 7 to about pH 10 and b)
Also iaddtorgazceswlthital fnthenempbodimegt, thieande ¥t the sammionalifferent, may be

e 8 BRSO e  ureB SHI:  py ems

More pEBGHAI aiwee s gonpound of fornmula X'V and the
reactive amno acid by agitation for a period of 1 to

24 hours or nore at a terrperature of from about 0O0C to

15 Inan %fﬁ?t}oggf?sgﬁctogp[ﬂ%%segg llﬂlé/eorll,ltéonpﬁ eatlsees to K| n%éro%%d Proce 9st t%g s?r}{hesmng

a comP@indestt fofrfulg.1la & dstrineleicadia, whdtkorRf Br(MO)LEM) aNE@ﬁerem Rs is

| sobutyl nethyl ketone, TBDMK, hal ogenated sqlvents or
CHgOgﬁ)y theHapgesyMay comprise the step of acylating a compound of formula X7V

O

HO-P—OH

0
Q°4Q/i;
N S

| l}] (CHz)n*‘—NHz

Xv

20

In accordance with the present invention, X, Y, X’, Y’, n, R4, R5 and R are as defined herein

and may be the same for the above mentioned formulas.
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equi val ent thereof). In accordance with the present

i nvention, the proportion of conpound Xl X and reactive
w@pionoeded d may may vary from about 2:1 to 1: 2PCF/CARNI0E/001963

particularly a proportion of about 1:1.1. In

accordance with the present invention, the aqueous

phase nmay be acidified before being extracted with the

When SUIY, aj@i ey’S %VRE‘tanﬁ RLompisB ! re@&ﬁfe%r@ﬁ f(&g' divfi, Q:?ct) (i’tnls to be

of the aqueous phase may be perforned, for exanplé€
undersa)@fid@mmghatwepmthe groupbuch a for esmgplecs darpemgte, (efgCIBOC) an

Ly T T T

synthesisipioablse sol vent may be evaporated, thereby providing
a substantially pure powder of the conmpound of formula
Ha. I n accordance with anot her enbodi nent of the

Thereforey et dhand¥orandreYfor teR@mplRMeR M, R.f dn@lf @ s, miPYIs®Be a protective
nmore specifically sel ected fron1the group conS|st|n%

group é@leﬁt@@s {/qm t@f: FBFPUP Honqistm@ of éfiar examplg 2 qqrbpmate (g, Boc (tert-
n n a :

butoxy@%ngﬁ)g)? ren¢er§e ye@%lg, % hggggfg)hbtlg (e%_| WOE%%)Et & hich may

transiehtdy tbe mnmnydamng)ni;d synghesis plocess [mldtwhluh andyy con¢eatndl infp a NH,
or different, may be for exanmple, H F or NH

t he saq@
group uponhydrl¥iiiance with a further enbodi ment of the

invention, R nmay be, nore particularly, selected from
the group consisting of a straight alkyl group of 1 to
The acglaam biop netydres-aeied @it br ateoipedchtaie kyiging Hom ahfquO°l(bt061bout 40°C

carb toms. More p rtlcularly R6 may be f
(e-2- TERARTY VT oAy S0R)s MPTS Riciiarkindls dfatingetepamay be carried

out by Ea%{/ntcg%gmg 'ﬂﬂoﬂkﬂﬁﬁ{y ofAn a@[ﬂgouy solutidf cﬁﬁgﬁsﬁé acz:'ofrfp%{u?dqgf formula
XIV (with a base, e.g., sodium hydroxyde) up to about pH 7 to about pH 10 and b) adding a
solution comprising the reactive amino acid in a dipolar aprotic solvent (e.g., acetone, THF,
acetonitrile, or an equivalent thereof) and allowing reaction between the compound of
formula X7} and the reactive amino acid by agitation for a period of 1 to 24 hours or more at
a temperature of from about 0°C to about 40°C. Compound of formula Ila may be isolated
by extraction of the aqueous phase with a suitable solvent (e.g., ethyl acetate, chloroform,
DCM, MEEK, isobutyl methyl ketone, TBDMK, halogenated solvents or any chemical

equivalent thereof).

In accordance with the present invention, the proportion of compound XX and reactive
amino acid may may vary from about 2:1 to 1:2 or more particularly a proportion of about

1:1.1.

In accordance with the present invention, the aqueous phase may be acidified before being
extracted with the suitable solvent (e.g., ethyl acetate). Acidification of the aqueous phase
may be performed, for example by adjusting the pH to < 2 with a strong acid (e.g., HCI,

phosphoric acid, sulfuric acid, TFA solutions, etc.).
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sel ected, for exanple, fromthe group consisting of H,
methyl, ethyl, F, d, Br, | and -NR4R5. More
w@anvieskarly, X and Y may be H. | n accor danP€r/@ntinc/001963
an enbodi ment of the the present invention, a PL-461
C ound of formul a | HB; may be nt hesi zed using a
In accog?%@ss%ﬂ CcPrefy 1%’1‘?{:1??32%6 ety ERIVERt BRY P5tGVARPrated. thereby
providifig q@ew&nﬁﬁyr%efewe&?ﬁh&&nwﬁa & thRANkI¥e am no acid
of formula e acylation step may be carried out at a
tenperature rangi ng from about OQ0C to about 400C
.g.,.fromabout 00C t o about 300(). r .
tn accofGinf ifhaPPyper RSt Ry Pt sy g ol ety may
be, moR)spediGtARSIeN@tddornd keddrbih EdnsRkin@dBf ARUSOWShyd OMUE | ONBr, I and -
conprising a conmpound of forrmula XIX (e.g., with a
NR4Rshase, e.g., sodium hydroxyde) up to about pH 7 to
about pH 10 and b) adding a solution conprising the
reactive amno acid in a dipolar aprotic solvent
In accdréaike, wih aheeeseliHmveat@i B dndi Re, thorsamdyore difieyal ety be for
t hereof) and all ow ng reacti on between the conpound of
example oHpigrtzbuiexsycaikany!hgcr eact i ve amino acid by agitation
for a period of about 1 to about 24 hours or nore at a
tenperature of about about 00C to about 400C. The
More peiticdBitlycBrgod 0h dhanmynele difSetatt ey by f@xtxamptd, on Fel NHve
aqueous phase with a suitable solvent (e.g., ethyl
acetate, chloroform DCM MEEK, isobutyl nethyl
In accdt84RB8witH BOMKhehahpasRRhess 8R! e&itRHnOR anYy 68embiabarticularly,
equi val ent thereof). In accordance with the presen
selected axoam theogroup vengistogoet 4 shaight dépipgonp oXiIxtoahgarbenctdme and a

branched alkyl group of 3 to 6 carbon atoms. More particularly, R¢ may be for example, iso-

butyl.
Also in accordance with yet a further embodiment, X’ and Y’, the same or different, may be
selected, for example, from the group consisting of H, methyl, ethyl, F, Cl, Br, I and -NR4Rs.

More particularly, X” and Y’ may be H.

In accordance with an embodiment of the the present invention, a PL-461 compound of

formula ///B;

l 111B
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amno acid may vary fromabout 2:1 to 1:2 or nore

particularly in a proportion of about 1:1.1.1n
waewonedance with the present invention, the ageeDUs2006/001963

phase may be acidified before being extracted with the

ui tabl e, sol vent et hy i cati
may benitiaz i Tt E P Se T TS pRrcy fisiiem e taling R gbrfound of
Amnnmgglpstlng the pHto < 2 with a strong acid (e.g., HO,
phosphoric acid, sulfuric acid, TFA solutions, etc.).
In accordance mnth t he preseht i nvention, the suitable
sol vent may be evaporatq@a—Phqjmby prOV|d|ng a
substantially pure powder ofs the PL-461 compound.

Further in accordance Yot e present i nvention, a
PL-462 conpound sﬁul be hesrzed using a
process which nprbbe the step 2 reacting a free

acid of PL-461 base. O her al kali netal
salts may Heﬂprepared by treatrng the PL-461 conpound
with a corresponding alkali netal base. Also in
accordance with the invengiyen, divalent netals such as
Ca, My, Zn, etc. (e.g., as acetate salts) may be used
thaﬁ@ﬁWﬁkﬁﬂWﬁ@C@dﬁf@@p&hdlng PL462-salts. More
particularly, the present invention relates to a
process for the preparation of conpound of fornula | HB
(PL-46 1)U S may conprise the steps of a)
und of formula XVII with for
AOS | aci d, pol yphosphoric acid,
polyphosphorlc acj d ester ) trlnethyIS|IyI
ponphosphate bhos pHé 9 oxychl ori de or

The acylation step may be carried out at a temperature ranging from about 0°C to about 40°C
(e.g., from about 0°C to about 30°C). More particularly, the acylating step may be carried
out by a) increasing the alkalinity of an aqueous solution comprising a compound of formula
XIX (e.g., with a base, e.g., sodium hydroxyde) up to about pH 7 to about pH 10 and b)
adding a solution comprising the reactive amino acid in a dipolar aprotic solvent (e.g.,
acetone, THF, acetonitrile, or any equivalent thereof) and allowing reaction between the
compound of formula X7X and the reactive amino acid by agitation for a period of about 1 to
about 24 hours or more at a temperature of about about 0°C to about 40°C. The PL-461
compound may be isolated by extraction of the aqueous phase with a suitable solvent (e.g.,
ethyl acetate, chloroform, DCM, MEEK, isobutyl methyl ketone, TBDMK, halogenated

solvents or any chemical equivalent thereof).
In accordance with the present invention, the proportion of compound XIX and reactive

amino acid may vary from about 2:1 to 1:2 or more particularly in a proportion of about

1:1.1.
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equi val ent thereof, in the presence of an organi c base
(e.g., atertiary amne (e.g. pyridine, etc.)), in a
wale@obers2@proti ¢ sol vent (e.g., M BK, acetone,PEL/CA2(06/001963
b) hydrolyzing the conmpound of a) in the presence of
concentrated hydrochloric acid to give a water sol uble
hydrochl oric salt of phosphoric acid nono ester, and;
In accéla@@ywidh itdprlebet GORALINAhO gt pRAseCARPbE %@ﬂlﬂerdl B¥fore being
aqueous solution with a suitable reactive amno acid
extractaé witstheisyieblpselopnt e mtbvd.a@etatqhe Agm@f)pﬁameofnﬂm@queous phase
iy W56 Bl 6] PR PR R RRERLTRNES, YiAD SESePERERL. v
phosp}ﬁ%@mpidesulftﬁtc_ha)éld, T¥Fa- Mttdns}%@c_t.}?ne or acetone. In
accordance with the present invention, the suitable
reactive amno acid may be, for exanple, a conpound of

In accgr(al;lﬁ%l ith thd ?elggrﬁrlgé%ﬁm%hsu@tggl%I'E%Tveg{"p‘?agl&E?\;apgrfatetdh%iereby

I nve ound 0
prov1db@ ﬁmbttbﬁwll&qﬂlrmm\m@r@f Hed 8461 whnpdnnﬂay conprise t he
step of acylating a conpound of fornmula XIXXIX with a
reactive amno acid of formula The acyl ati on step may
BL.L 00C
Furthel BB RT 00 R peReh IR P GEE b A Rapie P RRYtE
More particularly, ¥he acylating step may be carried
out by a) increaplng td)g al kalinity of an aqueous
sol ution conpr|S|ngOa conmpound of formula

0O H 0
o 0 |
% N4<
/\/\/\
Q\N H o
v T

may be synthesized using a process which may comprise the step of reacting a free acid of

PL-461 with a sodium base. Other alkali metal salts may be prepared by treating the PL-461
compound with a corresponding alkali metal base. Also in accordance with the invention,
divalent metals such as Ca, Mg, Zn, etc. (e.g., as acetate salts) may be used to make the

corresponding PL462-salts.

More particularly, the present invention relates to a process for the preparation of compound

of formula I7IB (P1L-461)
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XIX (e.g., with a base, e.g., sodium hydroxyde) up to
about pH 7 to about pH 10 and b) adding a solution

W@ 0upe2Seag the reactive amno acid in a di pol BET/CA2006/001963
aprotic solvent (e.g., acetone, THF, acetonitrile or
any equi val ent thereof) and all ow ng reaction between
t he conpound of mula XI X and the reactive am no
acid by agitati or a period of about 1 to about 24
hours at a tenperature about 00C to about 400C. The
conpound PL-515 may be ol at ed by e%traction of the
aqueous phase abl e solv H(e.-g., ethyl
acet at e, chlg or i~ DCM MEEK, & , |sobutyl net hyl
ket one, halogen@téb SH vents or Any equival ent
thereof). In accordance wt present | pegntioon,

the proportion of conpound XIX' tlve am no
acid may vary from about 2
particularly in a proportlo ab@ut 1 1 In

accordance with the present |nvent|on the aqueous
phase nmay be acidified before being extracted wWith the
sui tabl e solvent. Acidifi ddBi on of the aqueous phase
may be perfornmed, for exanple by adjusting the pHto <
2 wth a strong acid (e.g., HO, phosphoric acid,

the pragbdsfrgy conmsrisd theldtépssgdl uti ons, etc.). In accordance
with the present invention, the suitable sol vent may
oS evaBB?%&@W*mPBéﬁ@ﬁ?mﬂﬁ%vf@ﬂﬁgadﬂgﬁbstant|aIIy pur e
powder of the conpgund PL-515. An alkali netal salt of
PL-515 may be @ﬁgbared as indicated for PL-462.
Al ternativel 5 may be generated by selective
fluorination e g , el ectrophilic
fluorinating conpound) e PL-461 conpound.

Xvil 7<

with for example, metaphosphoric acid, polyphosphoric acid, polyphosphoric
acid esters, trimethylsilyl polyphosphate, phosphorous oxychloride or
equivalent thereof, in the presence of an organic base (e.g., a tertiary amine
(e.g. pyridine, etc.)), in a dipolar aprotic solvent (e.g., MiBK, acetone, etc.);

b) hydrolyzing the compound of a) in the presence of concentrated hydrochloric

acid to give a water soluble hydrochloric salt of phosphoric acid mono ester, and;

c) acylating the compound of step b) comprised in an aqueous solution with a

suitable reactive amino acid as described herein to provide the phosphate mono ester

of formula ///B

28



The present invention in further aspects, provides
novel internediates, their synthesis and their use in
wao b@7pexspar at i on of the |ysine based conpoundsPCT/CA2006/001963
derivatives and pharmaceutically acceptable salts
descri bed herein. In another aspect, the present
i nvention M es to internediates of formula XV
useful to everal conpounds descri bed herein
i ncl udi ng t hei vatives and pharnmaceutically
accept abl a4p¢ ereof; wHigtein n may be 3 or 4,
wher ei n , the sane 1Qerrent may be
sel ectedl, fmroex | e, fromtRe group consisting of H,
a straight alkylﬁgﬁﬁﬁb\ggjl to 6 capppn atons, a
branched al kyl group of t 0°6=carbon atons, a
cycl oal kyl group of 3\to N-%a wrs, F, d, Br, I,
-CF, -OCF3, -CN, - - NRARS;, NHCOR4 - OR4, -SR4
-COOR4, -COR4, and CHZOH or X and Y toget herdefine an
al kyl enedi oxy group mglected fromthe group consisting
of a nethyl enedi oxy group of fornmula -OCH O and an
et hyl enedi oxy group of formula - OCCH2CH2O-, mherein R6

I na%gfe.ﬁh ected, .for exaﬂp fromthe grou
n accqrdgnge ifthige presgtdpyentighihe dipglar gprotip S%‘FGI!E Iw@ &grepample,
methyBik@Bhtyl RetBr@bchednal kyl group of 3 to 6 carbon atons,
a cycl oal kyl al kyl group having 3 to 6 carbon atonms in
5 t he cycloalkyl part thereof and 1 to 3 carbon atons in

art there ereipn R4 and R me. or
In acodilf iy 0P Risyers B en ST BER R Ralind scifimen e or
exmnp@r@upmggmﬁhﬁqbﬂgmgf H, a straight al kyl group of 1 to
6 carbon atons, branched al kyl group of 3 to 6
carbon at ong; ~a yl group of 3 to 6 carbon
gr oup sel ected

10 In accordance with another embodiment of the present invention, a PL-515 compound of

formula;

T
N
pd iy
i )D
wn
/N
{E -
Ir=z
/Zl\;_I
C‘D

15 may be synthesized using a process which may comprise the step of acylating a compound of

formula XX’
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fromthe group consisting of a carbamate (e.g. Boc),
an am de (e.g. Ac), a phosphonate (e.g. P(O (CEt) 2,
wob@res2s2c4’ and RS’ , the sane or different, PEIHCA2006/001963
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 tg;6 carbon atons, a
cycl oal kyl group of 3 toH® Obin atons, and a
protective group selected freomthe group consisting of
a carbamate (e.g. BdQ),Oan am de (e.g. Ac), a
phosphonat e ( &xg P ~T resent invention
t herefore provid 1 conpound of forhuta XV wherein n
may be, nor g _Rartie I arl . The present invention
al so provided a conpound of fornula XV where X and Y,
the sane or different, may be, nore specifically
selected fromthe group conxfsting of nmethyl, ethyl,
.. H FE, d, Br, |.and -NRAR5. In accordance with the
W“haﬁ?&&@%@“ﬂﬁV@H{?@ﬁ“ﬁTM|east one of R4 or R5 is a
protective group. In accordance with the present
invention X and Y, the sane or different, nay be for
exanpl e, H, accordance with the present
i nvention R e same or different, may be for
: ect1 vey group. The present invention
al so provides a C|npo§nd formula XV where R' and
R ", the same gy~ di rR may be sel ected, for
exanpl e, fromthe ggoupjco sisting of H and a

protective group~o 0
I

The acylation step may be carried out at a temperature ranging from about 0°C to about 40°C
(e.g., from about 0°C to about 30°C). More particularly, the acylating step may be carried
out by a) increasing the alkalinity of an aqueous solution comprising a compound of formula
XIX’ (e.g., with a base, e.g., sodium hydroxyde) up to about pH 7 to about pH 10 and b)
adding a solution comprising the reactive amino acid in a dipolar aprotic solvent (e.g..
acetone, THF, acetonitrile or any equivalent thereof) and allowing reaction between the
compound of formula X7X " and the reactive amino acid by agitation for a period of about 1 to
about 24 hours at a temperature of about 0°C to about 40°C. The compound PL-515 may be
isolated by extraction of the aqueous phase with a suitable solvent (e.g., ethyl acetate,
chloroform, DCM, MEEK, TBDMK, isobutyl methyl ketone, halogenated solvents or any

equivalent thereof).

In accordance with the present invention, the proportion of compound XIX  and reactive
amino acid may vary from about 2:1 to 1:2 or more particularly in a proportion of about

1:1.1.
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The present invention further provides a conpound of
formula XV where R nay be, nore particularly,
w@edoensxseb from t he group consisting of a straiBtit/Cabdogho1963
group of 1 to 6 carbon atoms and a branched al kyl
In acc%{dgggqﬂ%tpﬁb%gfqggﬁa}%\?%%% efagpeleEQa C%)er r%% % WI{ ecf E%Pre being
extracf%ﬁaﬂfm fhe HRAPOUPASHOT Achdiﬁ@aftfo%editthé ﬁé{@er&)h!; 9Hase|1ﬁ§)i bléj Berformed,
without [imtation, the follow ng; - a conpound
for exdroplmbly adistingithe pd @ 02 w\sthéh stddng acidHe.g. ‘H@lsplkd)Sphoch, acxl, sulfuric
: ,ﬁ§ H,1 Y isH R-isHand R, is Hand Ris
acid, TEA, OIRIRR5 €1€). 5 conpound of formula XV wherein n is
4, Xis 4-NH, Yis H X is H Y is H RAis Hand R
. and R6 is "o- butyl; - a conpound of formula XV
In accwhbneq with the pd;esem 1ns(emt.1qn|—|2he yuifable3satyeny' ma,ysbeHevapora,tgl thereby

R6 butyl ; - d
prov1d6r}g 3 %t%bﬁ}ﬁ:ptéaqur V\ﬁgwger of the corllzlgougza %L ﬂ% v i 2 l(i| ngolé’n

X is H Y is H R4- |s Hand R- is a protective

group and R6 i s wo-buty - a conmpound of fornmula XV
An alk&héﬁ@iﬂrﬁah of £L4515xn%sbq\nnfzpawd psingicgiedor BE-4p3 H v s
H R4- is H Ris Hand R6 is iso-butyl; - a conmpound

of formula XV wherein nis 4, Xis 4-NH , Yis H X
Alternagivetly, P SﬂSni'dy He4entrated, byRbleciige Augirationt(¢.x.e ugngap ckadophilic

R is wo- but In an additional aspect, the present
ﬂuorlnaﬁvéﬁmﬂaﬂuw&%i@sﬂt 401 SRaparg at es of ormil a X1V

useful to generate several conpounds described herein

i ncluding their derivatives and
The present invention in further aspects, provides novel intermediates, their synthesis and

their use in the preparation of the lysine based compounds, derivatives and pharmaceutically

acceptable salts described herein.

In another aspect, the present invention relates to intermediates of formula XV useful to
generate  several compounds described herein including their derivatives and

pharmaceutically acceptable salts thereof;

N~ (CHz),—NR4R5'

XV’

wherein n may be 3 or 4;

wherein X and Y, the same or different, may be selected, for example, from the group
consisting of H, a straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to
6 carbon atoms, a cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -OCF3, -CN,
-NO,, -NR4R;5, -NHCORy4, -ORy4, -SRy4, -COOR4, -COR4, and -CH,OH or X and Y together
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30

pharmaceutically acceptable salts thereof; XIV wherein
n may be 3 or 4, wherein X and Y, the sane or

waledo7eexmeé , may be sel ected, for exanple, fronPCI€A2006/001963
group consisting of H a straight alkyl group of 1 to

t h d . al kyl group. of 3t )

define 5 DRI, ELTCyF OB R G SBP BTG 0§ Sabflpgnediony eroup
of forbRMOCH;0- Ghd alBEth lenedl%ouw formufaNOCHNGE,0-NRARS,
-NHCOR4, -0OR4, -SR4 COR4, and -CHZOH or X

and Y together define an al kyI enedi oxy group sel ected

where¥nglg??unltag%g%g# Cfgp gia%r#l q‘ﬁo e%ggy%ns?sg%%%%% g %HP ?lg}fll group

of 1 to @Cth2bdt @omsy\/aﬁfrﬁidhed?aﬂ@y ghﬁlps@ﬂ BE 6dcar$(ﬁ1r atema,nw |c§2cloalkylalkyl
fromthe group consjsting of a straight

group hayigg g te §ptinafunsin the prckertind gad IﬂW?Of@fl% d ;50 fca@Ofl@t%ns in the

kvl R At oms, a cycl oal kyl al kyl group having 3 to 6
i ]%g{ onoatoms in the cycloal kyl part thereof and 1 to 3

carbon atons in the al kyl part thereof, and; wherein
t he sane di fferent sel ecte

d , f
Wheregkg?r%% Ff?sp e Of ﬂb@%@%ﬁ%‘fq ﬁede%%/d OT SXUPPIg; Sﬂw the group

consis@hK ¥k Hgﬁ@h‘ﬁ’lgﬁf alikylt é}o@p 621 k9B cﬁ‘itbgmﬁton?s Qrb@eﬁﬁh@djalﬁy k%ﬂ)%p of 3 to
group o carbon atoms, a cycloal kyl group” o

6 carbop @marab%wlmlﬂl@mm@n@f hthﬁcqaémmmt@ng aodip Mseleeltteegtoup selected
roup con

m t he I!% SL\;S
from tL% LoD ggn%stmé R Cc)ar amab%% Sgp 8ﬁ)atalé alinéc!-rg(te g %)p(h&%goﬁate (e.g. —
P(O)(@Re,.present invention therefore provides a conpound of
formula XIV wherein n may be, nore particularly, 4.
wherein R4” 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, a cycloalkyl group of 3 to 6 carbon atoms, and a protective group selected

from the group consisting of a carbamate (e.g. Boc), an amide (e.g. Ac), a phosphonate (e.g. —

P(O)(OEt),,

The present invention therefore provides a compound of formula X7’ wherein n may be,

more particularly, 4.

The present invention also provides a compound of formula X7 where X and Y, the same or
different, may be, more specifically selected from the group consisting of methyl, ethyl, H, F,
Cl, Br, I and -NR4Rs.

In accordance with the present invention at least one of R4 or Rs is a protective group.

In accordance with the present invention X and Y, the same or different, may be for example,

H, F or NH,.

In accordance with the present invention R4 and Rs, the same or different, may be for

example, H or a protective group.
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The present invention also provides a conmpound of
formula XIV where X and Y, the sane or different, nmay
whego7ierses speci fically selected fromthe groupPCT/CA2006/001963
consi sting of nethyl ethyl, H F, d, Br, | and
-NR4AR5. I n accordance with the present invention, at
| east one O R or Ris a protective group. In
The pRE&RTKIRAGSN Wisb Brdvli&srarc%%%hnd BY LR IX @de ¥y 1R S". the same
same or different, may be for exanple, H F or NH2. In
or diffgeantranbe solcethd.tfae eyaneglentromribe gtdupreoRsiatini M5! andea protective
gl,Oupsame or different, may be for exanple, Hor a
protective group. The present invention also provides
a conpound of forrmula XIV where R may be, nore
particularly, selected fromthe group consisting of a
The praserdjigyantign Eythey mseiidesta qomppugd &%r fpenula dnevhesg Kq may be, more
I 0 a
partc RGO {8 AP LordiciRe S0 B T ronglof 1,10 6 carbon
atomsesqdngpbenclhwd-dkitlydroup nf ario dddirberoatamsadpectordbive with the present
. present ention rel to internedi ates of fornula
lnvm“X“VES%?ﬂL %Heﬁ@ﬁgkapé%ygaeral compounds descri bed
herein including their derivatives and
pharmaceutically acceptable salts thereof; XV,
For exahgieicompowrsdg olf éhepresentlinwbrgion mckidaayithmit sioliatibedhe fablowing;
exanple, fromthe group consisting of H a straight
al kyl group of 1 to 6 carbon atons, a branched al kyl

- a coRpOURI fforndle X6 Q@feﬁ@tﬁ‘n@ DNB s NHQWL@H'O'KY' X9 [sOHPYOfs B R, isH
to 6 carbon atons, F, d, Br, |, -CF3, -0OCF3, -CN

and Rs-Ne! and\RaiRgso-bWHCORS, -

- a compound of formula X7 wherein n is 4, X is 4-NH,, Y is H, X" is H, Y" is H, Ry- is H
and Rs-, and Ry is iso-butyl;

- a compound of formula X7, wherein n is 4, X is 4-NH,, Yis 3-F, X’ is H, Y’ is H, Ry is H
and Rs-, and R is iso-butyl;

- a compound of formula XV’ whereinnis 4, X is NHy, YisHorF, X" isH, Y’ isH, Ry is H

and Rs is a protective group and Rg is iso-butyl;

- a compound of formula XV’ whereinnis4, XisNH,, YisHor F, X" is H, Y is H, Ry is H,
Rs is H and Ry is iso-butyl;

- a compound of formula XV~ wherein n is 4, X is 4-NH,, Y is H, X" is H, Y’ is H, R4 1s H,

Rs: is a protective group and Ry is iso-butyl;
In an additional aspect, the present invention relates to intermediates of formula X7V useful to

generate several compounds described herein including their derivatives and

pharmaceutically acceptable salts thereof;
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OR4, -SR4, -COOR4, -COR4, and -CH20H, wherein R may be
sel ected, for exanple, fromthe group consisting of a
W@ eooaioepses al kyl group of 1 to 6 carbon atons, BCT/CA2006/001963

branched al kyl group of 3 to 6 carbon atons, a

cycl oal kyl al kyl group_having 3 to 6 carbon atons in the
cycl oal kyl part thergof and 1 to 3 carbon atons in the

al kyl part thereddQ—BardQHwherein R4 and R5, the sane

or different, may benselected, for exanple, fromthe
group consisOngof H a straight alkyl group of 1 to

6 carbon S.a anched al kyl group of 3 to 6
carbonxgigﬁgfsa b&cléQHRWT_ﬁ p of 3 to 6 carbon
at ons, “aRd.\¢ert - Byt oxycar bonyl . The present invention
t heref ore piNovi des a conmpound of formula X V wherein n
may be, nore particulgw}y, 4. The present invention

d

al so provides a conpo of forrmula XV where Y may be,

whereiif Ragpegiokhcal |y sel ected fromthe group consisting
of methyl, ethyl, H F, d, Br, | and -NR4R5. In
accordance wth the present invention Y may be for

wherel%xﬁr@lllcf3 Y, Hhe Efimg or (ﬁffex%lh}, J %ggs%Leyegy 'If?rr s%%ampYe, MRYmPife group

at positron or exanp e present
consistiny ehHi entraigkalpyl@rowest htc®dnjbomdtoafs, & dramchad Ak} group of 3 to

6 carbgh AP SISO EBRD 4ot o4 GHPORTHIEPR Gr bt 1 Foer &CFs, -CN,
“NO,, CRRIRN -MREU@R%, 1 '1&,”-“@‘(9@%' -@d&% LRYPCASOR drX Gnd Y together

carbon atons. I n accordance with the present invention
define Rnratlyylredioay gexgnyelastedviterh tlieygroup nomsisting tohiemakygesidjoxy group

the pr nt inventjon.relates i nter | s of
of forspifs S 0T nd L FRB 68 EP R of Bevlh T hThERus

descri bed herein including their derivatives and
wherein Rq may be selected, for example, from the group consisting of a straight alkyl group
of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl

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

alkyl part thereof, and;

wherein R4 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, a cycloalkyl group of 3 to 6 carbon atoms, and a protective group selected
from the group consisting of a carbamate (e.g. Boc), an amide (e.g. Ac), a phosphonate (e.g. —

P(O)(OEt),,

The present invention therefore provides a compound of formula X7V wherein n may be,

more particularly, 4.

The present invention also provides a compound of formula X7} where X and Y, the same or

different, may be, more specifically selected from the group consisting of methyl, ethyl, H, I',

Cl, Br, I and -NR4Rs.
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pharmaceutically acceptable salts thereof; XV/ wherein
Y may be sel ected, for exanple, fromthe group
weogiexseeig of H, a straight al kyl group of 1 POI/6A2006/001963
carbon atons, a branched al kyl group of 3 to 6 carbon
atons, a cycloal kyl group of 3 to 6 carbon atons, F,
In accgidanggy with the_pogsgnt inggptn, atdpast omgapt Ra-qqiksRs a prgtictRg graup.
OR4, -SR4, -COOR4, -COR4, and -CH20OH wherein R may be
sel ected, for exanple, fromthe group consisting of a
In accSidandcORith dekptbscdt Mupntih X ahd YO theahbeor diffsi®nt, May be for example,
branched al kyl - group of 3 to 6 carbon atons, a
H, F ogd20al kyl al kyl group having 3 to 6 carbon atoms in
the cycl oal kyl part thereof and 1 to 3 carbon atons in
the al kyl part thereof, and; wherein R and R5, the
In academcorwith filicepeatnt imegntiva Belaed tRed thd samexangpfterchr, omay be for
th grou consisting of H a straight alkyl group of 1
exam I?ﬁ’é E%&P‘%éer?t‘é{?gﬁ%‘}" a branched al kyl group of 3 to 6
carbon atons, a cycloal kyl group of 3 to 6 carbon
atons and tert-butoxycarbonyl. The present invention
The padsewt iprentiodeddsa prorgdss unebropound rafuffoem el XAkhehere Ravenpy be, more

. be, nmore specifically selected.fromthe. grou
partieqlihe BT BF b Ry STGnE ot gt i B 1 pgearbon
atoms-andMh BiGScHedaNEa shbi of Bao B @SEdH atoméeThiRBordaRYwille the present
for exanple, H, or Br. The present invention

o f d,

inventignsRs BAYYE EEsxamplsnisotutylof formula XVI where R nay
be, nore particularly, selected fromthe group
consisting of a straight alkyl group of 1 to 6 carbon

In an additiEhabBgpeet, HegpreR@tingbhtitn rglacddpo dterdnddntd® «fabhmila XV useful to
atons. In accordance with the present invention R may
genergle  fSgYETal aﬁ%rpgguryds S_cﬁg@rg}qe_d herein including their derivatives and

pharmaceutically acceptable salts thereof;

O

HO—%—OH

O

Qéoo/l:
S

, \l\\l (CHz)n—NH;
N X Re
XV

, wherein n may be 3 or 4

wherein Y may be selected, for example, from the group consisting of H, a straight alkyl
group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkyl
group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF;, -OCF3, -CN, -NO,, -NR4Rs, -NHCORy, -
OR4, -SR4, -COOR4, -CORy, and -CH,OH,;

wherein R may be selected, for example, from the group consisting of a straight alkyl group

of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl
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In accordance with an enbodi nent of the present

invention nore particularly relates to an internedi ate
wo@oofoeased a XI X O XI XIn yet an additional aspePCT/CAR®6/001963

present invention relates to the use of at | east one

internedi ate of formula XV XI X and/ or

groupyhaxing; hfortrearhanaiems inthe cml%lkﬂrmgt tb@fﬁomlr In@cetprbapitoms in the
olay e} i.an) conprising at | east one conpound
awylgesc%§%¥&ﬁﬁerein as well as derivatives and
pharmaceutically acceptable salts thereof The terns
"HLV pro e" and " aspart pr ot are_ used
whergith s 7K lﬁget BISYE R 4* %feqeau d"%h ¢ as'geted Jor pﬁxawek?s drom the group
5 cons&fﬁ%QﬁLq{i abéfratéﬁ? aM%ubWﬁQ@@a%%n@ﬁ‘&Ms Va' Brischkd Rk Iyil gfup of 3 to
erns "phariaceutically acceptable carrie
6 carbbpmna@@uthoelab/l groag oEptaab Labaum prowsnard tandmtoxycarbonyl
"physiologically acceptable vehicle" refer to a
non-toxic carrier or adjuvant that nmay be adm ni stered

The pt@ei@ iRAdNOA theré BSOS tc&nmﬁmdcuf fRR8a GOTPRYEHS Bhy be, more
the present invention, and i ch does not destroy the

particpladlyhcol ogi cal activity thereof. A "pharmaceutically
accept abl e derivative" neans any pharmaceutically
acceptable salt (e.g.. ammobniumsalt, etc.), ester, or

The }ﬁr@deht afvestioh aBst@byided accoamopading fofmilhi e/ ivﬂié&ﬂlYi ﬁﬁyOcSe more
, ot her conmpound whi ch, upon admi nistration t

Spemfil v peleried from @s,sgmpecoawsts?go% rasthy ¢k et L &r “Land -NRyRs.
indirectly) a conpound of this invention or an
antivirally active netabolite or residue thereof. It

In ac¢wdamse beithutdepstondnteatien rY gt ba fétSé)faai;ﬂjdetH AFK@l, or Br. More

to 6 .carho atons" i ncl s_for exanple,
15 partichlarliyy maatlﬁmt PoRhgR Forﬁmpe%gw%%a%d hexyl .

The present invention also provides a compound of formula XV where Rs may be, more
particularly, selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms and a branched alkyl group of 3 to 6 carbon atoms. In accordance with the present

20  invention R¢ may be for example, iso-butyl.

In a further aspect, the present invention relates to intermediates of formula X77 useful to
generate  several compounds described herein including their derivatives and

pharmaceutically acceptable salts thereof;

25 XV

wherein Y 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
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It is to be understood herein that a "branched al kyl
group of 3 to 6 carbon atons" includes for exanple,
wowanoers2é i mtation, /so-butyl, rt-butyl, 2-pePtHCA2006/001963
3-pentyl, etc. It is to be understood herein, that a
" ycloalkyl group having 3 to carbon” includes for
a

6
groupelatnit &, caihonrasoms. ok 8 bnCleoy&@nr dpYi -N@y cNBsRs,yNHCOR,, -
OR.. Y€/ ¢ i c xyl (i.e., C6HL 1) . The term
Re, Sslp%éiﬂr@rgggﬁ’t iCcai f é&gﬁ%‘g’:}gm e salt" refers to either a
basic addition salt or an acid addition salt. The
expressi.on "pharnpaceuti call ccept abl e aci d addi tion
wher G SRS R R e B SeB Aot & SOt Nt sroup
of 1 @6 icR®bAHMHs, aChdndfd ztlk}qn%rén% bf 8T10% PABEN GRIERO ‘ér@c Ikylalkyl
any of its internediates. 1ll'ustrative inorganic ci ds
groupiaivislg ¥ tortheashrin apine irstik cgcloalkylyrhet thereof and 1 to 3 carbon atoms in the
alklh%lggl%chlorip,hydrobrorric, sul phuric, and phosphoric
YIRET Yok Wi d metal salts such as sodi um nonohydr ogen
ort hophosphat e, and potassi um hydrogen sul fate.
Il'lustrative organic acids which formsuitable salts
wherqip Rayapd Rhethmﬁme,orcﬁlff,ereah dnay be g;ﬁl[ggtg% for exeingke. from the group
Ad 1 ustr at f ci r for exanpl e cetic -
consiglg T3 St @auSHERTH 850 B gprnchioBY ARt S8 roup or 3 10
6 cartghuta@ns, a,cytloatiyl groupal 3 6o 6 tabbRhioghs a@ll tdrt-ButoREGEFNIYE
mal ei ¢, hydroxymnal ei ¢, benzoi c, hydroxy-benzoic,
phenyl acetic, cinnamc, salicyclic, 2-phenoxy-benzoic,
The PRedefd HRRESH GRDI ' ' i
eIﬁ%thanesulfon@cI%%?g&gﬁégggﬁéﬁigg@%@ﬁ%%éQZJﬁ#%%ﬁiﬂwytm’nune
specifamilg seiSctedh froal the goaup cexsisting of redthyieethal, Ry ér @t, @33, oand -NRuRs.
substanti ally anhydrous form The expression
"pharmaceutical ly acceptabl e basic addition salts” is
In acdoPiaBBAGHN 1R SRRIY idyen@iYyY Y BeF8t ExAHAEMN, T, @1, or Br.
i norgani ¢ basic addition sal'ts of a conpound or any of
its internedi ates.

The present invention also provides a compound of formula XVI where Rg may be, more
particularly, selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms and a branched alkyl group of 3 to 6 carbon atoms. In accordance with the present

invention R¢ may be for example, iso-butyl.

In accordance with an embodiment of the present invention more particularly relates to an

intermediate of formula XLX
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Illustrative bases which formsuitable salts include
al kali netal or alkaline-earth netal hydroxi des such
w@g00306dse6ny pot assi um cal ci um nmagnesi um or PEr/CAR06/001963
hydr oxi des; ammoni a, and aliphatic, alicyclic, or
aromatic organi ¢c am nes such as nethyl am ne, ) ]
In yetgn pddiipnalfspret, the pwrﬁWV§m1%relaé¢ﬁdtom\4wei He! lepptepgrintermediate

of folri§a RN xPT fﬂ’ ~ by %ﬁah%cﬁOWXb‘%nf feMfin 3&@&,& hgsg drug (or

conpounds. Salt's deri'ved from appropriate
pharmanaiticdlecahpeaitionjredmbrifieg gt leastaghewnnpoahd dkschibed heteln as well as

. metal (e.g., magnesium, .a iumand N - (G- alkyl)4
‘knvq“g%?Fgﬁw%H@mBB%ﬁ@dﬁ&gaﬂﬁegﬁggm?ﬂVéntion contain one

or nore asynmetric carbon atons and thus may occur as
racemates and racem c m xtures, single enantioner,
The tatinga$HEV gqunteased and XHIUY espaatytl piotahise/i g aked interchangeably and include

di ast i I h i ic f f th
the aspisRT BEHES. S At el g en e B Sk o 2
i nvention. Each stereogenic carbon may be of the R or

S configuration. Pharmaceutically acceptable salts of )
The ters ¢ phpowaseeticatly taspeptatle eatriesh ‘iPheimageutidals excerniable ddjuvant”

« 13 ' c bl e i hor [ nd. Qr. I C ]
A R | T I
admindg&tdiea patinpab gsthalvgithaicsor s abingbendstgnEopteeent invention, and

. benzenesul fonate, bisulfate, butyrate, citrate,
whichdogs RefrdesEoy the mpRERasaloehtdivi¥yareient anepr opi onat e,
di gl uconat e, dodecyl hydrogensul fate, dodecyl sul fate,
et hanesul fonate, formate, fumarate, gl ucoheptanoate,
A “phgtyaeniphiyspbaptable dirimaohd anegnshepipbanfateicale pt@pabtessalt (c.g..
ammogleu)%”s]a ‘e teg:’.), ester, 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.

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

example, methyl, ethyl, propyl, butyl, pentyl and hexyl.

It is to be understood herein that a “branched alkyl group of 3 to 6 carbon atoms” includes for

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

It is to be understood herein, that a “cycloalkyl group having 3 to 6 carbon™ includes for
example, without limitation, cyclopropyl, cyclobutyl, cyclopentyl, cyclocyclohexyl (i.e.,

CsHiy).

The term "pharmaceutically acceptable salt" refers to either a basic addition salt or an acid

addition salt.

The expression "pharmaceutically acceptable acid addition salts" is intended to apply to any
non-toxic organic or inorganic acid addition salt of a base compound or any of its

intermediates. Illustrative inorganic acids which form suitable salts include hydrochloric,
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hydr ochl ori de, hydrobrom de, hydroi odi de,
2- hydr oxyet hanesul fonate, |actate, nal eate, nmal onate,
woreiohaeassal f onat e, 2- napht hyl sul f onat e, ni cot i PEI/€A2006/001963
nHrate oxal at e, panpate, pecti nate, perchlorate,
rsul fate, 3-phenyl propionate, phosphate, picrate,
hydrolmovm avlphuric. apd phatpborie agid apd a¢id mesal salinsich as sedlivmt e,

monoﬁy’?ﬁ' eﬂto(ﬁ’hoglFB gﬁé@%H%ota%ﬁﬁ%)eﬁhﬁ)%eﬂgglfﬁgqﬁﬁﬁﬁ?@& 81%’71;133' avids

tion envi sions t erni zat1 on of
whlchlfalsm suitabter safje mchalettla mong, g mgrloefrbcbmlc(aompdﬂmstsmive of such

., disclosed . herein.,6 Th asic nitrogen may be. ) )
acids ﬂ&&ﬁéﬁﬁ%ﬁ aGFlic, gaﬁg)fe %S%Cﬁ*fspwmnf%?lantch%&@% eBHRiG fymparic,
malic, Stgx‘tzirlc bitrid, Q&o%& ﬂlﬁ‘l@icuﬁiﬂlcﬁgx rﬁﬂélceB%%ﬁpilceh dlr&weﬁer@bii&}’l

i des, such as nethyl’ ethy . propyl an but yl

phenylahttm, cthesich sy dles 2apienoxdbaesic, mtfaluwyelsul&md: atiésand sulfonic

acids if il e linf g TBh A d St Pl SR S a it 0k s can exist in

either Bk idted or306ktaiiaaYy Mhhyehb@rfbdes, brom des and i odi des,
and aral kyl halides including benzyl and phenet hyl

brom des. Water or oil-soluble or dispersible products

" l,Zati wht. i b
o {5, SR By DAL AR S0 3Ll s

non-toXitospatic eSmor@nmifﬁsicwdédloWishlhs difeﬁcnﬁqiouhd) oflapadititsttileanediates.
characterjstic errper gt ure, Cenll%r ation, ti rre

ﬂlustr%fhva fapes WIR‘éforH\‘ S“ﬂ‘ﬁ%“’ﬁ?‘é%‘éﬁ‘t“ ?ﬁ%‘ﬁfr}e or pikaling-earthpetal
hydroh@é’seﬁxtchggs cﬁulﬁ astsﬁln@'&glcﬁfflpldl%gl}im' thl%frﬁ% drSxides;

herei n eac every specl f nmber and I nat | on
ammoofa, &ulbalrghage sxhoycllsubr-zgomaqmcso@hmp anmnammlsmsemethylaffhms :

. any specifi range or. grou s to be un st.ood as
dimedGp R b eGP st P e
forme@ wWitiNBEseQomPoakE. |nd|V|duaIIy as well as each and

every possi bl e sub ranges or sub-groups enconpassed

therein; and S|n1larly with respect to any sub-ranges
Salts derived k?r_o p?opnatee a?seg chLIlqd“el a’lkeIho hefal f‘e”E' sodium), alkaline earth metal

(e.g., magnesium), ammonium and N - (C;4 alkyl)," salts.

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

configuration.

Pharmaceutically acceptable salts of the compounds of this invention include those derived
from pharmaceutically acceptable inorganic and organic acids and bases. Examples of such
acid salts include: acetate, adipate, alginate, aspartate, benzoate, benzenesulfonate, bisulfate,
butyrate, citrate, camphorate, camphorsulfonate, cyclopentanepropionate, digluconate,
dodecylhydrogensulfate, dodecylsulfate, ethanesulfonate, formate, fumarate,
glucoheptanoate, glycerophosphate, glycollate, hemisulfate, heptanoate, hexanoate,
hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, lactate, maleate,

malonate, methanesulfonate, 2-naphthylsulfonate, nicotinate, nitrate, oxalate, pamoate,
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with respect to the nunber of carbon atons, the
mention of the range of 1 to 6 carbon atons is to be
wapaenstseod herein as incorporating each and erR€r/¢A2006/001963
i ndi vi dual nunber of carbon atons as well as
sub-ranges such as, for exanple, 1 carbon at ons,
pectinglgy hBFICHPEH, RErYHaE. c ArbsRY aramianateet Phosphyjer hpr%agﬁec@walate

proploﬁqgter@dﬁ@lla@n L&:'cﬁrﬁte Qllfa'te,m?ad’ggtebﬁ 5?«1161 t(%sglla%edf aR@UhGecHhoate.

e, 1S to be understdod as’ spe
|ncorporat|ng herei n each and every |nd|V|duaI tlne
s well as sub-r bet ween ncluding 1 and.2

a a
This ipysppen aésecqﬁwgéonédﬁeg ayaipmizatiqn e?ﬁ@o asic pyr wgmawgzsroups of

the coﬂ%ﬁﬁds BfsElosedMhdrbin” gRRaSkict QirBgdrE RS MR YliRerhARISVIR] any agents
from about 00C to about 400C, it is to be understood

knowrhierthpss cdordipaviskillcialthsyar mbxdpt@g dori exgmiplsy &iwer ebkyh halivtgs, such as

methyg %V%,eﬂr%gk%gr?qﬁg\nag ﬁg%r al LT:IJr S ldﬁbﬁl\é,g llclgschc@% gga“?yérsulq’atés including

dlmetlﬁﬁ!aﬂiéﬂgfl A4&Gbud] ed difbyl Bﬁﬁteﬁa@ag 3Baid Ghalidb€ séch as decyl, lauryl,
enperature range of about 00C to about 40C al so

myrlstvh@dlﬁ&%yl chisrides.ginisles padhigdlepfang aralled dalidesunclodiog Revery! and

s B, SRS S50 DR, 00 BB b s

quaterd@@oret c.  and S|n1larly with respect to other
paraneters such as concentrations, elenents, etc... It
is in particular to be understood herein that the

It is t& g%‘ﬂﬂ&@toﬁ@ rh'@'@l@Qh?tal@t& i ?ﬁglb Sﬁt %gfl oy ab?tag{e?ﬁ 18 mentl%ned with

I ndi vi dual’ conpound desc as eac
respecatich pargeylapawsichinstic (@ steopeswbe grooumiatios tbnehaktbe dike) of the
presenggr)q}égé'l&? ﬁ%mﬁrgger}l mvségggn é:elaatle“?sstooarndSé:%'q?l1c(:1‘|tl§;l ?rfc’colrpsorgtgs ﬂlerem each and
every specific member and combination of sub-ranges or sub-groups therein whatsoever.
Thus, any specified range or group is to be understood as a shorthand way of referring to each
and every member of a range or group individually as well as each and every possible sub-
ranges or sub-groups encompassed therein; and similarly with respect to any sub-ranges or

sub-groups therein. Thus, for example,

- with respect to the number of carbon atoms, the mention of the range of 1 to 6
carbon atoms is to be understood herein as incorporating each and every individual
number of carbon atoms as well as sub-ranges such as, for example, 1 carbon atoms,

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

- with respect to reaction time, a time of between 1 to 24 hours or more, 1is to be
understood as specifically incorporating herein each and every individual time, as
well as sub-range, between and including | and 24 hours, such as for example 1.5

hours, 12 hours, 22.25 hours, etc.,

- with respect to a temperature range of from about 0°C to about 40°C, it is to be
understood herein as specifically incorporating herein each and every individual
temperature, as well as sub-range, between and including 0°C and 40°C, such as for

example 4°C, 4.5°C, 16°C, 20°C, 22°C, 32.7°C, etc.
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i ncludi ng particul ar conmpounds, as excl uding

particul ar conpounds or a conbination thereof; for
wex@mpobxs2@an excl usionary definition for the forPemiCa2006/001963

(e.g. 1) may read as follows: "provided that when one

of Aor Bis -COOH and the other is H -COOH may not

octugy!ciperaure gaage ploabout |G°Ci © ahosy 406C (rdsoy inglirdes. olgd example,

herein that "g" .,or ~gm s a neference to the gra o
el DR R o0 08hnd ot 55 B Reh B B Pifabout s0°c.
Cepctiviisn hBSROP@THE BbdtihbeC BRIRRnRESHERIPE| N abFut PR etc.

DRAW NGS I n drawi ngs which illustrates exenplary

enbodi nent.s of the present invention,; Fig. 1 is a

i or BT S B Pristy TesPed s Oper BRIl Mt cAmeRRTaGRRS clements.
sodigiti on (magnification of 200X) and; Fig. 2 is a
diagramrepresenting the titration curve of PL-462

wi t h NaOH. DETAI LED DESCRI PTI ON OF THE | NVENTI ON The
conpounds of the present invention may be prepared

It is inUSdrii€L1 &6 R NindeRRbd hef iHaHER ohPauh® afthiuyacavah LRAIR cach and
starting materials. The detail ed descriptions of these

every wdptidind hegpamspleseried doerelel avivelHavwagk and evgey pussible class or sub-

[ re describ nore, particul ar i.n.schenes ..
eroup SR WGERAET oS ErRERaly VBT W bl o7 BB E posiivery
includigapptieulho coinpBumlse paraiciudmgof padficulah @sRPBLAISTEN Q€ 8&Bbination

[/] derived froma primry al cohol (see ), a conpound
thereof oy pxpmle pp g3 usimiry dednigon derethe femmile (2. (13 may readangifollows:

“provihgd ‘Jhgt &/H&x (?H%p(ﬁTA HE?H?'—CB@'H énﬂﬂtleag Eg%%bis%{,d~%5ﬁ %ayfn%ﬁ ogcupy the

speci fic exanple this synt
4’ position”.

It is also to be understood herein that "g" or "gm" is a reference to the gram weight unit and

“C”, or “°C 7 is a reference to the Celsius temperature unit.
BRIEF DESCRIPTION OF THE DRAWINGS
In drawings which illustrates exemplary embodiments of the present invention;

Fig. 1 is a microscopic image of the PL-462 compound in aqueous solution (magnification of

200X) and;

Fig. 2 is a diagram representing the titration curve of PL-462 with NaOH.
DETAILED DESCRIPTION OF THE INVENTION

The compounds of the present invention may be prepared using conventional techniques from

readily available starting materials. The detailed descriptions of these approaches are
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Note: a) R2 and R are as defined herein. The synthesis
of phosphate nonoester /// may use a H 'V aspartyl
wee@veeses i nhi bitor (/', see US patent no. 6, 6B2I/8A8)06/001963

(identified as T)) as the starting material. The

dlethyl hosphotriester / / was obtained in good yield
presentgdobel@w eHeweyRr. inpraves B&Oﬁs:qse%mecﬂeégmégﬁ%@amlfﬁg@mﬁhemes

oy, @ mxture of tetrahydrofuran and

2BJK?%?g?ﬁ%Fpﬁbsphate Then, addition of trinethysilyl

brom de in dlchloronethane (Exma gave compound ///in

to excel |l ent |elds

Schem%? y g&ﬁ%ﬁ%‘s PARPERS égaéwf g f%%r{g?pag@a%» ?fcthswﬁgnﬁ@wf gyonoester 1T
derlveH @ nPh PRHaRS LIREh (setero)? epmlﬁh%f Wﬁ@oﬁ%{e%e llﬂmltg% \}'sé’ee&ample

froma primary al coh a conpound
1 (stepp@oindddeini thé elparionesital I]dottem (at)thrs do}(uméht fer a sﬁecafﬁxdeﬂnml@ of this

as. defined herein. Sc HA ITA |l ) TMs-Br
synthesis).

Note:

a) R, and Rj are as defined herein.

The synthesis of phosphate monoester III may use a HIV aspartyl protease inhibitor (I”, see
US patent no. 6,632,816 (identified as I)) as the starting material. The diethyl phosphotriester
IT was obtained 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 717 in good to excellent yields.

Scheme 1 0
1l
EtO—I?—OEt
Diethyl chlorophosphate, 0
0.0 triethylphosphate, 0. 0 : O K
>sl /\/\/\ J\r "R, THF, NaH NS A~ )J\rN\R
N N 3

H2N©/ K( HZNQ k( Ho R,

Ir
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DCM 2) H20O | UA The synthesis of phosphate nonoester
IHA is perfornmed as described for the preparation of
w0 tdo7exshermre 1). Scheme 2A illustrates a generPCT/CA2006/001963
exanpl e for the preparation of the phosphate m)noester
/11, a compound of HIV prot e i nhjibitors, th
Schemg; fAeFe@Fﬁse%fEJp?I@m S8DSFIE | qq;@rrﬂ)ieo 1(3 pgeparatlon of the phosphate

[ e d
monod P e Vs 2 D R Frotcase
inhibitomnoest er derivative /// was obtained from (3S)-3-

i sobut yl am no-azepan-2-one (IV) in a seven-step

reacti on sequence. Initially, (2S)-3-

Note: | sobutyl am no-azepan-2-one (1V) was sul fonated with

4- acet am dobenzenesul fonyl chloride in the presence of
a) n, Xt i, 8o andi Reeart as diifoietl bewsiret hane to give conpound V in

excel l ent yields. The derivative VI was obtained

quantitatively upon treatnent of Vwith di-fert-butyl
SchempyAocar bonate and DMAP in acetonitrile. The reductive

ring opening w th sodi um borohydride in ethapolp lgad

to key mbgr medi at eg; VI | @et,g@g{ﬂo,ydhggpqateThe dieghyl o

ph0§ph9tf|ester/Mg{, S akdiBiReBnata goog ypekd upon | §

m—@ﬁtw::& chITmiForpdnﬂsphat //Sod1ﬂ£m2k { R
hy ride in am 2eof te’c-r-a'l'ry'd'l'ofur—a R>
i et h{f# phosphate. The Boc prot ectlv% ou sRevvere

renoved upon treatnment with HO in ethanol to gll)'/qe
conmpound 1%

1) TMS-Br
DCM
2) H,0

Q
HO—P-OH
0 O H

4 N
O f4mw“WLT'R3

R>

HIA

The synthesis of phosphate monoester /114 is performed as described for the preparation of
I (scheme 1).

Scheme 2A illustrates a generic example for the preparation of the phosphate monoester 111,
a compound of HIV protease inhibitors, with a different approach starting from (35)-3-

isobutylamino-azepan-2-one (IV).

Note:

a) R, and Rj are as defined herein.



quantitatively (T.W Geene and P. G M Wits,
Protective groups in Organic Synthesis, 3rd Edition,

wq odur/osiskey & Sons, Inc. 1999). Then, coupl i ngp@f/CAR®6/001963
free am no group present on internediate I X with a

var| et ic amno acid in the Pr esence 1-
As sh Y Flbi% ,rt?l%i) PP %tpml)oegﬁﬁderlvatlve T was obtamed from (35)-3-
Y ) ) b e 3-
isobut it BT P EAE) B Aol RO R oy, (25)-3

iSObUtEbaUéﬂld -arepay2 eind IV Fivas stilfonagadwith émoefarrtldcbhmtdnﬁsilfmlyl chloride

i the SESEREGIReE FEHE [} GraroaaEne ‘2 AR HBRRGRE Jenyeroplien yields.

The dR#SadleSP7DREH Jb@diﬁléi'i YhattddhR MR  rddRasRhor Q'USNlth di-tert-butyl
oxychloride in the reaction with internedi ate

pyrocagb@w@j@ld aNap hlydacstoylgrlk oThet rredla;calwbanag eolgernotgowancbodlum
on.of ,t r tin ri e e .
voron GG 0l N B4 SRR R S e ey

phosphdfﬁéﬂMeWIDME eb&iryd e o&ﬂyléra%p@ﬁ tl/eét/n(ei’l@ hemriictB)- cﬁ[&@bhosphate
an industrial point of view, the sequence offers an

and sgdiyanhydidudn ya |rBixsure xpfe iTasdrofisae andnpicsiylahegphate. The Boc
L
protecéﬂé;%‘%o?gfs tﬁ?e?ﬁoxfegr ptonqreﬁ ﬁ)?rvﬁh-{ gi@l (?1]; }{an&ntg rﬁL"rEee ?ompound X

at are Tess the enviro
quantieivelys T2B. Bhasplad . & inWais, Vrdteotae @atipsi i@d@utic Wyhthesis, 3

Editio y%?lgf\f}r ou%ng%\%/scg_ﬁ; | 1)%93 Jéﬂ%r{jlgsu ' egf)(ge}ntic‘lgl r,%fg a?r}lgpagr%up present on

mterm@&lﬁ&l gy apfpt hC v§1%t¥e6f %%tl@s aﬂﬁﬁ&yém(’i Sfy thEybresena:e of 1-

ket one or acetone he COfT'pOUI’] , WaS recovere
hydroxybenzopiiadote r afhtdiBg f rodn 70[Béd18&tl%lamlyldm«bmd] -3- edfyldaﬁmdumlde
hydroéiﬁorﬁgn’ﬁ%ﬁmgs t Stl%: 2N P é:oa(l)rdrtloee(;(cglyen't yle%s ?xna[ﬁg addition of

trimethysilyl bromide in dichloromethane (DCM) gave compound III in good to excellent
yields.
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ketone at 500C or in nethyl tert-butyl ketone at 550C
in the presence of concentrated hydrochloric acid,

w@raesetshe wat er sol ubl e hydrochloric salt of ptephmbe01963

nono ester XIX in good to excellent yield. Acylation
of XIXwth an am no acid was perforned under aqueous

SchgBh tionigas repor t edefypchngerson et al. in the .
Am CherftxSoc\ 1964, LS&Q—a-n-ebafforded corrpounM//

good vyi eI The use of hwmtert buty
sol vent™ray faci | i tat di rect ext ra
internmedrate in t ..w s phase. con Ied

aqueous solution a ove may, for exarrpl e be treated
with 2- mgyhoxycarbonyl am no- 3, 3- di phenyl - propi ani c
aci d 2, 5-di oxo-pyrrolidin-lLyly £3L&)i pfimaund| PL- 461
free acid may be precipitated fm;@mdraeacm on xture by
acidification with diluted aqueous hydrochlor|c acid.
Finally, PL-461 (Na) may be obtai ned by
recrysgtabl ##4tion of crude PL-461 free acid in 10)91

0

aqueQuis’sodi um chl ori de solagr,on at pH 9- ]€§) 6

yigﬁ/$ cheme 2C P8Sent sEHe synt hesi s ‘s(s Jecific
BocHB und; -{5-[ 4- Ami nosberzremesul fOM

i sobut yl - am no] - 6- phosphonooxy- hexyse¢ Dyl } —272-di p

henyl - et hyVI) carbam c acid nethyl est o (111B: PL-461)

based on the [general synthesis presented in Sch¥éhe 2B.
Dietisyt pdgyephosghaté | D. XI X | HB Schene 2D presents the use of
nelpnesib @t medi af e conpound of formula X Vin the

Synthe5|s of J ysi ne based conpounds descri bed herein.

Q ?
EtO-P—OEt Et0-P-OFEt
_0 0
O, / B O\ /O z
A\ / B \S/ <
/\/\/\
O/ /\/\/\NHBOC __HCLEtOH__ /@/ “N NH,
BocHN ‘\’/ H,N H/
Vi X
Coupling
EDAC, HOBt
Q TMSBr EtO-P-OEt
i --P—
HO—R~COH HPLC o
0 30-45%

: 2 st \\ 0 .
O\\S//OW N< over < steps ¢ /\/\/\ )l\rN Rs3
S S S

R H,N
H2N \\r 2 2 K(
m

I

Alternatively, it has also been found that the use of phosphorous oxychloride in the reaction

with intermediate VII provides, after hydrolysis of the carbamate groups and acylation of the

resulting free primary amine, the phosphate mono ester Z77 in only three steps. This

improved process yield 50-55% of 111 (scheme 2B).
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Schenme 2D XV The synthesis schenmes 2B, 2C and 2D are
preferred over synthesis schene 1, since exhaustive

w@b@3pbases/| ati on of the internedi ate (conmpoundP@h/CaLdob/001963
di et hyl chl or ophosphate i s not atom economi cal .

Furthernore, {he concom tant_ hydrolytic reanaI of the
From apgpgusgigy @Pm@%vsy @ﬁdewea%ep%%%rﬁﬁwwa&ﬁgsw%f ephgxpensive, less

I e
com o g o TR S b o BRa ] A BPRAaER e o,
harmfyber thkgnaforpnoduct treated) in | arge vol une of
di chl or onet hane. As a consequence, isolation and
purification of this internediate is technically
deﬁg@ﬁlex. Scheme 3 presents the transfornation of a
phenyl met hyl derivative; (15,5S)-(l {5-[(4-
am no- benzenesul fonyl ) -i sobutyl -am no] - 6- hydroﬁ% hexyl
car banoyl }52, 2- di phenyl - ethyl) car bani ¢ aci HonfEtHY

esték4PPE 100) into #55 E rlnated phoaph@te’
afa

tief > s ot Umissat t 0§ Xl . This 61
BocHNg@i y be used t e—p+odee any ot WNHBOC

conpound (conmpounds) nade of unsisRdYi t ted (of

substi tutgd) di phenyl nethyl, 1-naphthyl, 2-naphthyl,

bi phenyl "and 9-anthryl groups described in thiX

i nvention. Thus, the treatnent of PL-100 wt
Selectfluor(tm in acetonitrile gave derivafHoeMRK|n
38% yield. The introduction of the phosphat ¢ nonoester
group was perforned as descri bed previouslyjin schene
1 and 2A. First, the diethyl phosphotrieste o

i nt er med q; \was obtained in good yi el d upongL&aﬁnent
with d|e chlorophosphatg sodlun1h rldgoln a

n1xt Gf tetrahy rofuranc.and tri and rleth éhate
QtM Nﬁg|nethy5|lyl Jffjd A""NH,

K{/ m

XIX

Phosphorylation of VII was carried out with phosphorous oxychloride in the presence of a
base, typically an organic base such as pyridine, in a dipolar aprotic solvent such as methyl
iso-butyl ketone or acetone. The compound XVIII, was recovered in a yield ranging from 70
to 80 %.

Hydrolysis of the carbamate protecting group, carried out, for example, in methyl iso-butyl
ketone at 50°C or in methy! tert-butyl ketone at 55°C in the presence of concentrated
hydrochloric acid, gives the water soluble hydrochloric salt of phosphate mono ester XIX in
good to excellent yield. Acylation of XIX with an amino acid was performed under aqueous
conditions as reported by Anderson et al. in the J. Am. Chem. Soc. 1964, 1839 and afforded
compound 11 in good yield. The use of methyl tert-butyl ketone solvent may facilitate the

direct extraction of this intermediate in the aqueous phase.

The pH controlled aqueous solution above may, for example, be treated with 2-

methoxycarbonylamino-3,3-diphenyl-propionic  acid  2,5-dioxo-pyrrolidin-1-yl  ester.
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di chl oronet hane (DCM gave the phosphat e nonoester
conpound in good to excellent yields. The fina

wEe@dnets2Xl was easily obtai ned upon treat nent POf/CAR®6/001963
phosphat e nonoester with a solution of sodium

t d |.d Sch 3. PL- 100 (exanple
Compollndgf’?[é%g l%r\emq_ﬁim@]%myé%lg&%% gg}r]rrggcélon mixture y)élmrgi?ﬁcatlon with
tedt 'dgBE4I hRLiE: AQdNAOHR, y4play! W3t 1B b
dilute &enerlgggégnpﬁ oP theﬁ%ﬁgﬁs?%rnatl P{g 53! Bl Y
recrystplﬂnastphmfrare@ft Blic-4b1 ffreeatid int %fdquerisratiac adadidgsoXitian at pH 9-
Wo- st ep reaction sequence. This generic exanple
10(814@6%@§ents a second approach for the synthesis of
fluorinated conmpounds of this invention. In this case,
the fluorine atomis added to the phosphotriester / /
Schemr3 ﬁ§tl§ai§3ﬂi§ﬂhft hathesismd ayspedi o panpaerdi (at - {AeA@ﬂn(géwmead:sulfonyl)
nor.e .S |caIIy RL-10
1sobutyl aﬁn ‘?%-ph hono heg%tc%r algg%lt}l 20% -d é)éxan q ngliy %geilr\émrrellc dag idy
methyltStep (IH!BI.CIEL-%V) bhts&ii‘(ﬁn e Feh@hl afHRSHPESei@diih Scheme 2B.
of unsubstituted (or substituted) diphenyl nethyl,
1- napht hyl , 2-naphthyl, biphenyl and 9-anthryl groups
SchmngQ cribed in this invention. Note: a) R2 and R are as
etined herein.

A
o)
o)
o\(o ;«’\( OH
j>< HN o-P<OH
HN OH o)
(POCIy) / pyridine
>“‘/N\S£%i:>L\ MTBE N‘S
\ aq Hydrolysis >
\ 0 q Hydrolysis NH
0 NH\( \(
XVl ~><? XVl t7<
B
o)
o)
>< ~ ; OH
HN o-P<OH

DCC, Dioxane e C 0o
+ HO- —> 0.
HN 0*C, overnight HN N
o O

;0 o
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Briefly, treatnent of derivative / / wth

Selectfluor(tn) in acetonitrile gave derivative XIl in
w@omd/oyised ds. Then, addition of trinethysilyl PCDOA2®6/001963

i n di chl oronet hane (DCM gave the phosphate nonoester

conmpound XI1l in good to excellent yields. If desired,

the final product Xl Il nmay be e& y transformed into

t he phosphate nnnoester sodi um sait amal og as
d-'\rlbgquefore F heme 3. As .t/ may/be appbﬁciated

e pérsen skifled in the aL{, he above(§&ﬂmhet|c
Zﬁ%% are n intended to be @ co hensijve®l i st of

ns by thQﬁ%ﬁEEyconpcund—dEscribe doclalnﬁd
10

oANJ o appl i/cati or nihe synt hesi zed b
| Teptesent exenplification of synthesis od§ ng
others. Further nethods wll be evident to those of
“ordinary skill ifthe art. The conpoundssof this

i nvention may be nodified by appending appropriate
fﬁgftlonalltles }o enhance sel ective biol ogica
Schemp hoRietsnisthe g AT b HtTMediatorneguad QR YIR P hig thy pynthesis of

lysine BREd Lae &Hﬁstﬁ@&%ed\ﬁér% i ncrease bi ol ogi cal

penetration into a glven biological system(e.g

bIood | ynphatic system central nervous systen)

E%P se oral availability, increase solubility to

F8% Adni ni stration by injection, alter netabolism

and alter rate of exc&etlon As di scussed above, the

novel conmpounds may r ase/the active ingredients

t hat areoexcellent VT Oﬁ:éor aspartyl pr ot eases, for

exanplte- P%%Aﬁ pr ot €4 c ordlngly,rkheseHconpounds

are, by/oelea5|ng th ve i ngredi ent, ocapable of
jetiing and |nh|b|t|ng ate stageDeoents inth H
m. YAt @hin—NE, t e—proc®ssi n ‘lme/\lclﬁzai\N "Ry
pgl ypRot ei ns by H V encoded E mpoundst R,
according to this invention Hbanﬂageously inhibit the
abi | Kty of the

H,N

The synthesis schemes 2B, 2C and 2D are preferred over synthesis scheme 1, since
exhaustive phosphorylation of the intermediate (compound /) with diethylchlorophosphate is
not atom economical. Furthermore, the concomitant hydrolytic removal of the four ester
groups and N-dephosphorylation of the resulting intermediate, necessitate an excess of
corrosive and hazardous bromotrimethylsilane (up to 4L per kg of product treated) in large
volume of dichloromethane. As a consequence, isolation and purification of this intermediate

is technically complex.

Scheme 3 presents the transformation of a diphenylmethyl derivative; (1S,5S)-(1-{5-[(4-
amino-benzenesulfonyl)-isobutyl-amino|-6-hydroxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-

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
(compounds) made of unsubstituted (or substituted) diphenylmethyl, 1-naphthyl, 2-naphthyl,

biphenyl and 9-anthryl groups described in this invention.
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H V-1 virus to infect imortalized human T cells over
a period of days, as determ ned by an assay neasuring
wo b@7memsent of extracel lul ar p24 antigen; a spRCT/CAR006/001963
mar ker of viral replication (see, Meek et al .
Nature, 343, pp. 90-92 (1990)). In addition to their
use in the prophylaxis or treatnent of H'V or HILV
Thus, th@ft%étﬂl@fﬁ,oftmw@ 'mﬂﬂggéctﬁﬁ&@m dh etbRitdiRi vé AYEMIVRIX in 38%
may al so be used as inhibitory or interruptive agents
yield. fipe iotrhaductiohr efs8e whisphate smompiar teybuppvas easesmed as described

Lmlan tao H V V. .as rotea
previofyfg! & et 7 BpoltR bR RSN B il ofes obtainea
in goo@RIESHdM GeeNi With dEBi’lllyM Rﬂhﬂ)tr@pbhﬂ)sﬂ{a@@bﬂcﬁﬂf@mﬁ)h dride in a mixture
i nhi biting aspartyl protease. Because asparty

of tetrphyshreliiza prd edgtbriphesphater Seeradpb cdditianon mmﬁthwkyé bromide in

dlchlor\é)?rgck%gg 1 (X %%a(/é QR ?)fho r;ﬂig{e 9{098%?%| {I?nr}gJ %ﬁgltnl é’c%dy to excellent

yields. pihedired iperluand’ mep emlhyodbtamecbﬁpdnnt&mhémuﬁ thé phapBate monoester

.. particula rly cutely hronically infected
W”haEQPPQQO Q“@%hﬁgﬂﬁg ‘&EWHS§“1%Vention advant ageous| y
' i nhibit aspartyl proteases, thus blocking the ability
of aspartyl proteases to catalyze the hydrol ysis of
Schemgygpt i de bonds. The conpounds of this invention may be
enployed(yn a conventional manner for the t rgat nent or
prde@tron of H VO HHV, §ngd&%per V|Qﬁlo|nfect|ons O H
h\ I/FTVJ}VV?/&S é Mo@% N\Moc
catlon) cyhl e Such—ﬁekheds r %gfpt themr
vai

sage vel s 3 erent s Highly sel ed by
uable

t hose ofl ordi nag n the art froma
nmet hods and techni ques>” For exanple, a conpound of

t hris1oosenble orstapery be conbi ned with a pharmaceutically
accept abl e adjuvant for admnistration to a virally
infected patient in al)prayesoembsmbatkl y acceptabl e
manner and in an armutTrEIt:hm"f@vae to/ essen the
severity of the 2) TMS.Br. DCM

3) NaOH

?
NaQ— P -ONa

1@“1{ g@

Scheme 4 illustrates a generic example for the transformation of a phosphotriester I7 into its
fluorinated analog XIII in a two-step reaction sequence. This generic example represents a
second approach for the synthesis of fluorinated compounds of this invention. In this case, the
fluorine atom is added to the phosphotriester IT instead of the primary alcohol derivative of
general formula I or, more specifically, PL-100 as shown on scheme 3. This alternate

reaction sequence may be used to produce any other similar compounds made of
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viral infection. Alternatively, the conmpounds of this

i nvention may be used in vaccines and net hods for
w@e@rmeetseeig i ndi vi dual s agai nst viral infecti oPCDCa2006/001963

extended period of time. The conpounds may be enpl oyed

s RS S Bl oS oSS B B -amiry

groupsebdtided gn qg@m@gﬁt;@,nal utili zatl on of protease
i nhibitors or protease inhibitors derivatives in

vacci nes. For exanple, a conmpound of this invention
Note: MY be conbi ned with pharmaceutically acceptabl e
ote: ? . .
adj uvants, or delivery systems conventionally enployed
a) R, adll RpG6 bo@simatherddn ni stered in prophylactically
effective anmounts to protect individuals over an
extended period of tinme against viral infections, such
Brleﬂya%eljn%nlt %ff%%}l{/eptnfe 1%19%@ ecltﬂlﬁgronxeAce&)% R;u%ﬁ/% cféfrlv%t]b\% XII in
i'nvention 2 pon c eavage of SI 0ogl ca
good }Oéléa\/ﬁlhzlne atditibh dfaymieﬂlyaﬂiyh rbsii der Hﬂdlahloagﬁenhemef ((DCM) gave the

t t [ fect cl
phosp}}aEﬁe ngelpql;]e‘%ﬁ(r)rcplglggt\l/ e i \éqqafgto L gqjxhlalgpc%f Ifjtc{gf? lJclidthe ﬁna product

XIII rﬂaP\b%r&%lélmri}ﬁYbr&%d %QHRHB ;ﬁ'lo%f%@e t8néesheabdiby Ak analo¥ as described
HI'V-infécted patient (before or after the onset o

before A BBesypt ons) either as a single agent or in
conmbi nation with other antiviral agents which
interfere with the replication cycle of HV. By
adm ni st eri §gelde conpoundsoof this invention with
other antiviral agents whhch d@r get different events
inthe viral life cycle thg t herapeutic effect of
these conpounds is pg§ kated For Pnstknce, the

coadmi ni stered ant |rg1 bg\rﬁéT¥h|Ch
targets early eve Nhe V|raI INfelc such as
attachment to HL e ~ce Eﬁﬁptor anJ*ce Re entry,

reverse transcrlptlon and |viral

Selectfluor,
MeCN

X
TMSBr
HPLC
?
HO—P—OH
5/0 O H
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integration into cellular DNA. Antiviral agents

targeting such early life cycle events include anong
woehene2spol ysul f at ed pol ysacchari des, sT4 (sol pGi/€eAGDdN01963

and ot her conmpounds whi ch bl ock binding of virus to

receptors on C4 b t d th
As it g ApPRRIAS D3ce PRIPBSE P i o RGO Faf i pEhigpe ere no
intendedf fohbé ey rORindR A 165t 1 T ﬁ\@@ns @%@émﬁféo&inﬂ%uﬁgﬁeﬁ@nbcd and

zal citabine (ddC), stavudine zi dovudi ne (AZ 2
claimed nigh t}asnapphiwmen(@?&ﬁ:)bamhymhealmm butt on]gveerpg@sent exemplification of

B L e L L

the art & her anti-retroviral and antiV|raI drugs may al so be
co adnministered with the conpounds of this invention
to provide therapeutic treatment forsubstantially

The corm;))%%flclésﬂgf glsssfgl(l\:/!: %%ﬂ He \ﬁlld’d?%ed' tg(géﬁp:n&'n&gapﬁébﬁﬁig!rgefunctionalities
to enhamdel Wldotive dgelopital poipudies.gdmdi alodificationl deokywoyi iild it]m‘:‘ art and

tri sodi um phosphonof or mat e, ef.l ornithine, aV|

includg, e oviieh 1a<rr5fh°»s biplogicpk PeiFtZHAN tlmon%r%ﬁne{vaF ical 'sYitem (e
d o) b S

L T T
solubilitpve allévo admastigiatias by imjedtionnaloa matgpolishi abdtabctsr,ate of excretion.

inhibitors of Tat or Rev trans-activating proteins,

anti sense nol ecules or inhibitors of the vira
As dlscﬂgs%grﬁ)%@e fHeasy ¢ UWRPHNHSs MRy AdlSRe bcﬁe CiRti a8l Thfe ik fts €dhat are

other inhibitors of HV aspart pr ot ease.

excenanmurltghedmfmeaspmylmaytewsf ek esie -6 Trgiowns gicsprdingly. these
compo&ﬁ% g?z] treoleesni;gdt ¢ a%‘% mI nglggtf,]ltcl Igalb %@ga?&é{mgtzﬂﬁ Ffbﬂ%g late

stage &efits,ih thCrplitdiRnl 08 thh @Ecﬁ:l&ks&ﬁg attherdiah goltyprdlehns by HIV encoded
i nvention exert a synergistic effect in.inh

proteageg §iqmRapdih apseEdng 40 dbis NHHHB AENANTAgFaHEY dPhB éhe Totily”of the
HIV- 1(“8@% Cg{'f%:cgﬁ QR Rl T % 1fveP b pEriod oHiag's as determined by an

he use O SUC combl nat1 ons
assay aﬁbaalﬂlﬁ@elﬁmsaltr)buhedifce}&rat:bﬂdaﬂab$a@eamﬂgea gi smmﬁc marker of viral

replication (see, Meek et al., Nature, 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 aspartyl 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

treatment or prevention of HIV, HTLV, and other viral infections, which involve aspartyl
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conventional anti-retroviral agent that would be
required for a desired therapeutic or prophylactic
webdogoe25a6 conpared to when that agent is adnm PCBECa2®A001963
as a nonot herapy. These conbi nati ons may reduce or
e side effects of conventiona

Proteasglﬁiﬂ?p tFat féﬂt,&?piicaaaaﬁyclﬁh pebgnglodingh teeafmpent ﬁf@%ﬁ%ﬁ@veb and

requ1réMcInhs hiebabdiécseby %gé &t maﬁ]tafwiktmr 1r9fhetaPtQ‘§(§n ag8NMbR methods and
hese conbi nati ons reduce potential of resistance

techmqu@s 3|an| exagppdnt at mlamnés of V\ﬁhps| envyeEnhPMi man gbgrp)@mbmed with a

pharm RREPEAR T el gt 7 FRERERA0R) € B BRTea patien in o

pharm¥¥etii@illy dcBEHAAS ndAnérdas $AGndILRE effEotiveith Yessen the severity of the
Conbi nati on therapies enconpassed by the present

viral irffegfi@At i on i ncl ude, for exanple, the administration of
a conmpound of this invention with AZT, 3TC, ddl, ddC,
d4T or other reverse transcriptase inhibitors.
Alternfilvie®yr, nA¢ icumbyundshef thdnpoentibs @by thei wed niventding amlymethods for
al so be. co-adm nistered with other H V protease
protectingpfipualss agnshs vieg)  Fenng oys,ani meerded Refderbyof time. The

compokngsﬁ’x?%yz pé e&bﬁgbg glvétfl%lh tv%%%%enh%b%%r%eftﬂ‘?to éBT_er\'/lﬂﬁé’thér’ compounds

of thig lemnnammn a Ablotet )conastdnt\/m&lﬂ&e( Aplp/reenmﬂl rytil@ataocoof t rotease

i ncrease the effect, of thera ai ns
i 0r g e B THSE S P oGRS O HEPHE v EIARFUnd of this
invent®RSHdyEEe cARTh& Mtﬁ%hﬁﬁhc@ﬁh&ﬂ%@é@%l@ﬁdjﬁ‘h#ltsp be8&Rlery systems

i nvention may be perforned, for exanple, as single

converagnenkl:s coployad Gomisicings kot adninistered irppiophylagtisally sécctive amounts

to prot&; 1{1@ %af a?slveeﬁla{q tgtx enEie%[opér Gorgir %tl tgr%hlg gxgams ?a??\ﬁ%é’tlons such as HIV

infecti6@MBOWIES, G Adlies compeitidsOnt et bre&@{trmvema)ln (pverdevage of a
transcriptase inhibitors or H 'V aspart pr ot ease

physiolghtably ey alaynidk ey bastmatigeret 45 ag@f%%@ ISRYIRE Qf preyqnting viral

mfectlélgsﬁpr}%g%/dé %ﬁﬁ%f{eagyn, gubshAffqal Iy reducing, or

The compounds of this invention may be administered to a healthy or HIV-infected patient
(before or after the onset of AIDS symptoms) either as a single agent or in combination with
other antiviral agents which interfere with the replication cycle of HIV. By administering the
compounds of this invention with other antiviral agents which target different events in the
viral life cycle, the therapeutic effect of these compounds is potentiated. For instance, the co-
administered antiviral agent may be one which targets early events in the viral life cycle, such
as attachment to the cell receptor and cell entry, reverse transcription and viral DNA
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
(ddl), zalcitabine (ddC), stavudine (d4T), zidovudine (AZT) and lamivudine (3TC) which
inhibit reverse transcription. 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
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elimnating viral infectivity and its associ at ed
synpt ons. The conpounds of the present invention may
wheooatedseé st ered i n such a manner or form whi cCPCTEX2006/001963

al l ow cl eavage of the Runit to rel ease a protease

inhibitor. The conpounds. of this invention may al so be
substangially ﬁt;cglpg),gég’ehpgpat@gamgi wfeqtiyity gpe theatyrmptomps fggociated therewith.

i 0 | . ( , irim . antii . .
Erams ATRORGE! AR i OORL R L BGRLP s
phosphen&fephatkj nflonnitheef eibeviria) piyalovii, et/bhd ditetieros sanldammbanotrexate.

U N P N N
this inVed€i6hN&RhIR ﬂfaq’\(ﬁ%atﬁ‘l@fiﬁﬂim@ﬁs, hrﬂﬁlﬁfh‘&ré on Tandr qienga%%activating

~associated with H V infection, such as AIDS an
proteinyratistrise nudequdasrdgnigbitersio thenvieatintograse: & hagniomipuadenay also

i n .copbi nation ther.api es wi ot her agents,. they may
ve co-tdi R St bR SEBRE R ) wiPer S elRAR: Py Y may be
found RethleBladnhisRF R3bY@I, ofthapiaeRUnl &flonowitp hepP dHeadiid (other
conpositions according to this invention may be

anti-virabpgippayds.@ntibiotieswrippinddllenctes)- one or nore conpounds of
this invention and anot her therapeutic or prophylactic
agent. Although this invention focuses on the use of
Combihftnabempien dscotlling todhedinhantnrexton spnagntit effgetaméhhibiting HIV
. treating HV infection, the conmpaunds of this, )
fephcatl?ﬁxé?ﬂap%ﬁwe%ﬁfoglp%e%ég%é’g thescqrppPHncys %%ﬁtfger% site of HIV

replicab) &fhe sk %f gtr?cht %ﬁbi%f&ﬁ? dis0 ﬁdﬂn@éeéﬁsﬁf‘%lﬁ&yﬁle dosage of a given

prot eases obl'igatory events in their life cycle.
converifibeale amti-rasegal pgénidtat butuldrte nouired nfor ed deeired therapeutic or

et.royi ruses causing Al DS-1ike .di seases such as sinan..
prophyl i BT G BRR P RGBT ST Tt STy These
combidafioAd Hal Ir8ducetRQIGARMO MRS dOEIEAE Sf LOWRRATibIID sTRle &iBRtroviral

be used to inhibit other aspartyl proteases
agent therapies while not interfering with the anti-retroviral activity of those agents. These
combinations reduce the potential of resistance to single agent therapies, while minimizing
any associated toxicity. These combinations may also increase the efficacy of the
conventional agent without increasing the associated toxicity. Combination therapies
encompassed by the present invention include, for example, the administration of a

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

inhibitors.

Alternatively, the compounds of this invention may also be co-administered with other HIV
protease inhibitors such as Ro 31-8959 (Saquinavir; Roche), 1.-735,524 (Indinavir; Merck),
AG-1343 (Nelfinavir; Agouron), A-84538 (Ritonavir; Abbott), ABT-378/r (Lopinavir;
Abbott), and VX-478 (Amprenavir; Glaxo) to increase the effect of therapy or prophylaxis

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

Administration of compounds of the present invention may be performed, for example, as
single agents or in combination with retroviral reverse transcriptase inhibitors, or other HIV
aspartyl protease inhibitors. Co-administration of the compounds of this invention with

retroviral reverse transcriptase inhibitors or HIV aspartyl protease inhibitors may exert a
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and, in particular, other human aspartyl proteases
i ncluding renin and aspartyl proteases that process
WE@pwonseské N precursors. In the description herBCTICARI06/001963
foll owi ng abbreviati ons are used: Abbreviati on Meani ng
Ac Acetyl AcOH Acetic acid APCl At rmspherl C. pressure
Substalawérﬁya%n@%n?ff%ﬁ». BISTeRY DBICXeR}ings edbstAamialy d Edueingn ey completely

ehmlnag}eﬁ mgnf&%-l;bg nfi{? gl 9383019{38 %yﬁlp%msn e (Zi dovudi ne)Boc

oxycar tert-Butyl CAM Cerium
anm)nl um nol ybdat e DCM D| chl or onet hane DVAP N,

The iy B oD bt N0 IR LOKLES O o

which ha&%‘ll@@‘ ABLayé IMUROR PLAPYY Fel@nehprbeasenariviibl. dge compounds of
hydrochl ori de Et OAc Ethyl acetate
this invention may also be administered, for example, in combination with

immunomodulators (e.g., bropirimine, anti-human a/pha interferon antibody, 1L-2, GM-CSF,
methionine enkephalin, interferon alpha, diethyldithiocarbamate sodium, tumor necrosis
factor, naltrexone and rEPO) antibiotics (e.g., pentamidine isethionate) or vaccines to prevent

or combat infection and disease associated with HIV infection, such as AIDS and ARC.

When the compounds of this invention are administered in combination therapies with other
agents, they may be administered sequentially or concurrently to the patient. Alternatively,
pharmaceutical or prophylactic compositions according to this invention may be comprised
of a combination of one or more compounds of this invention and another therapeutic or

prophylactic agent.

Although this invention focuses on the use of the compounds disclosed herein for preventing
and treating HIV infection, the compounds of this invention may also be used as inhibitory
agents for other viruses that depend on similar aspartyl proteases for obligatory events in their
life cycle. These viruses include, but are not limited to, retroviruses causing AIDS-like
diseases such as simian immunodeficiency viruses, HIV-2, HTLV-I and HTLV-II. In
addition, the compounds of this invention may also be used to inhibit other aspartyl proteases
and, in particular, other human aspartyl proteases including renin and aspartyl proteases that

process endothelin precursors.

In the description herein, the following abbreviations are used:

Abbreviation Meaning

Ac Acetyl

AcOH Acetic acid

APCI Atmospheric pressure chemical ionization
AIDS Acquired Immunodeficiency Syndrome
AZT 3-Azido-3-deoxythymine (Zidovudine)
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Et OH Et hyl

al cohol g G.amh hour H V-1, -2 Hunman

i mmunodeficiency virus type 1, type 2 HOBt

wa20dydeasxe/benzot ri azol e HPLC Hi gh perfor mance PCTaA2ZD06/001963

chromat ogr aphy HTLV-1, -11 Human T-cell |ynphotropic
virus type |, type Il 1L-2 Interleukin-2 Kg KilogramL
IHoCer LC-MB Li g e&zﬂﬂ?‘}éfﬁﬁft"%paphy- mass spectrometry M

My #y1 MeOH Met hyl,, g gghol mg MIligramnp Melting
point mn Mnute Mdc "Met hoxycarbonyl nol Mle nL

MAMi |iter

DCM
DMAP
DMSO
DMFE
DNA
EDAC

EtOAc
EtOH

g

h

HIV-1, -2
HOBt
HPLC
HTLV-L, -1I
IL-2

min
Moc
mol
mL
mmol
nm

nM
po

Cerium ammonium molybdate
Dichloromethane

N, N-dimethylaminopyridine
Dimethylsulfoxide

Dimethylformamide

Deoxyribonucleic acid
1-[3-(dimethylamino)propyl]-3-ethylcarbodiimide
hydrochloride

Ethyl acetate

Ethyl alcohol

Gram

hour

Human immunodeficiency virus type 1, type 2
1-Hydroxybenzotriazole

High performance liquid chromatography
Human T-cell lymphotropic virus type I, type 1l
Interleukin-2

Kilogram

Liter

Liquid chromatography-mass spectrometry
Molar

Methyl alcohol

Milligram

Melting point

Minute

Methoxycarbonyl

Mole

Milliliter

Millimole

Nanometer

Nanomolar

Orally
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mmol M1 1inmole nm Nanoneter nM Nanonol ar po Oral |l yr EPO
Reconbi nant erythropoietin TLC Thin | ayer

W@ booorsasegr aphy 3TC 2', 3' - Di deoxy- 3-t hi acyt i di PET/CA2006/001963
Trifluoroacetic acid THF Tetrahydrof uran EXAMPLES Thi s

S hon descri besg the .synthesis of. | ysine based
cgﬁ%%unds abl e t e?@ﬁ@ﬁéﬁegﬁ&ﬁpwﬁ Bpartyl protease

i michi tors as desﬁﬁﬂbggchﬁm@h@?qﬁgese exanpl es are for
the purpose of illustration only and are not to be

cBhStrued as | i n2t3RYdemra-Sthigsatidibet he i nvention in
a way. This segi.i the detail ed synthesis
o?¥é0npounds no.?&hﬁ@nﬁ%ﬁ%ﬁ@{ is invention. Materials
affédlFVet hods Anal Yeirataldrdftdan | ayer chr omat ogr aphy (TLC)
was carried out wth 0.25 mmsilica gel E. Merck 60
F254 plates and eluted with the indicated sol vent
systens. Preparative chronat ography was perfornmed by
flash chromat ography, using silica gel 60 (EM Sci ence)
EXAMPIES he i ndi cated sol vent systens and positive air
rate, of el ution. Detectkfn of

. pressure to allow prope
This GRESE ShatiRdr ot B ol Bt DRy SRR abist Barelease’ an HIV
aspartpl pffRSasé aRMbMbisCA! d@&kribed herein. These examples are for the purpose of
illustration only and are not to be construed as limiting the scope of the invention in any way.

This section presents the detailed synthesis of compounds no. 1 to 10 of this invention.
Materials and Methods

Analytical thin layer chromatography (TLC) was carried out with 0.25 mm silica gel E.
Merck 60 Fpss 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
preparative) to iodine, UV light and/or treating analytical plates with a 2% solution of p-
anisaldehyde in ethanol containing 3% sulfuric acid and 1% acetic acid followed by heating.
Alternatively, analytical plates may be treated with a 0.3% ninhydrin solution in ethanol
containing 3% acetic acid and/or a CAM solution made of 20 g (NH4)¢Mo070,4 and 8.3 g
Ce(SO4), polyhydrate in water (750 mL) containing concentrated sulfuric acid (90 mL).

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.

Semi-preparative HPLC conditions for purification of test compounds:

HPLC system: 2 Gilson #305-25 mL pumps, Gilson #215 liquid handler for injection and
collection and a Gilson #155 UV-Vis absorbance detector, all controlled from a Gilson

Unipoint V1.91 software
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preparative) to iodine, W light and/or treating
anal ytical plates wth a 2% sol uti on of pani sal dehyde

w0 pooenbean©l contai ning 3% sul furic acid and 1%@EUDEARW®6/001963
aci d foll owed by heating. Alternativel y, anal yti cal

connl, R TR RS P55 5 0 e Qe G TR AP

Flow:qgwhgp made of 20 g (NH'MO C and 8.3 g Ce(SC) 2
po rate in water (750 nmL) containing concentrated

Solvergsul A:UHiCG; BacilkQMNO nl). Preparative HPLC were performed
.on G lsan par equi pped with a C18 colum, a
Gradleélﬁz%%’[fu? ﬂgﬁ(ﬂ Srra(ﬁ{i‘d'bl e and 25 nl/nin capacity head

Detec@MBSubdfie. HPG & 960y ated wi th a Gl son Uni Poi nt
System Software. Sem -preparative HPLC conditions for

purification of test conpounds: HPLC system 2 G lson

#305- 25. .. Gl
Crude R A RO FIOBUE N 24 HE e ey s 6 R b T Ug- g /2 ml. were
inject<dlf RELANG SF el GEhRire cAldctedaN bi@Lh8 &1 b mpértthing @Bsorbance was
Uni point V 1.91 softwareColum: Alltech }#96053)

detectd!dwtéhpr_é’demr C18, 100 Aa, 8 mm 22 x 250 mm Fl ow:
15 nL/mn Solvents: A: H2G B: CH3CN Gradient: 25%to
80% of B over 40 min Detector: absorbance; |: 210 &

Unles? 6@e At Cirida@itdain b B Istaading insi el lsedert puadhatanirémid ernmoemial source
concentration of around 50 to 80 ng / 2 nL were
such ap gjldragheldoj 95 Sé&BHCPun. Fractions were col lected in

anmounts of 9 nL pertaining absorbance was detected at
the UV detector.

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

tubes 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.

Nuclear magnetic resonance (NMR) spectra were recorded on a Bruker AMX-II-500
equipped with a reversed or QNP probe. Samples were dissolved in deuterochloroform
(CDCly), deuteroacetone (acetone-ds), deuteromethanol (CD;0D) or
deuterodimethylsulfoxide (DMSO-dg) for data acquisition using tetramethylsilane as internal
standard. Chemical shifts (#) are expressed in parts per million (ppm), the coupling constants
(J) are expressed in hertz (Hz) whereas multiplicities are denoted as s for singlet, d for
doublet, 2d for two doublets, dd for doublet of doublets, t for triplet, q for quartet, quint. for

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

Specific examples for the preparation of derivatives of general formula I

The following compounds were prepared f using the procedures summarized in schemes 1 to

4.
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Unl ess otherw se indicated, all starting materials

wer e purchased froma conmmercial source such as
wo@rioeds2€Co. or Sigma Co. Melting points (np) BET/E€A2006/001963

determ ned on a Buchi 530 nelting point apparatus in

pillary tybes and t ed,
R@ K\ ecor dBEER 3ﬁata°'|—mlgt#%>gééi¢da'ﬂﬁ'ﬁ’ Zﬂ%ﬂﬁlg?g& dypputyl-
usi ng APC %.rﬁd]ﬂ&cbﬁmnba&o@wxwar&.wﬁ 2i0dipRYRY LRy 1)-
node or positive nobde. Nucl éar fragnetic resonance
(NVR) spect earbamiea¢id apthpldestar (RLBIURker AMX- | | - 500
equi pped with a reversed or QNP probe. Sanples were
di ssol ved i n deuterochl orof orm (CDCl 3), deuteroacetone

The pilcp@&atiOnef 1H6}itle dempaurdie bhed oh s(hdmdd), 2arof this invention.
deut er odi met hyl sul f oxi de (DVMSQd ) for data acquisition
using tetranethyl silane as internal standard. Chem ca

Step A5 ftsPlepAraﬂ&ﬁoFiB@”;g%g(%?: lé}ni%ratzé es_ ok I'VIAO” (ppm,

the couplfing con are e ressed hertz (Hz)
whereas nultiplicities are denoted as s for singlet d
for doublet, 2d for two doubl ets, dd for double of
L- 2o epso aqtarfld?-%or pppas disgolved imygald dichlogsthne (BICM, 200 mL).
I
1sobut%1%£déé}1§éec(lglx6; @L\fv eﬁ’ 'le er?(g Stg?egf?%ﬁ e%grg}/(ii{é%% dissipated
(waterofforggnat ahe f@rﬁm:d)a 'HheTh@ldf ecblhmm ngasc qulmlum@l%@\zér@ of powdered

o B B 10, M B e TIPSR RSBy i
mlxtul(e]éa;’s';—h)rre(il a1 h<C(dr am nR-JpenZE @@l%lH!)Ifl QF‘YM Nh&PbWAY Acﬁi@'& Rdwly to

- 6-phosphonooxy- hexyl car banoyl } - 2, 2- di phenyl - et hyl ) -
the turbai baxiue acl e pet ddjlistesteet] (fhg 46:@)1(:entrdted NaOH solution, and then

the mixture stirred for a further 20 min. After extraction, the DCM layer was dried with
MgSO,, filtered and evaporated. The oil thus obtained crystallizes slowly on standing (27.8

g, 85%) and was used without further purification in the next step.

'"H NMR (CDCL): & 0.93 (d, J = 6.5, 3H), 0.97 (d, J= 6.5, 3H), 1.39 (1, J = 9.8, 1H), 1.47
(m, 1H), 1.78-1.65 (m, 2H), 2.00-1.93 (m, 2H), 2.32-2.2 (m, 2H), 2.38 (1, /= 9.7, 1H), 3.16
(m, 3H), 6.62 (s, 11 (NH)). mp 52-54 °C (hexanes).

A small sample was converted to the S-methyl benzyl urea by adding the solid to a solution

of S-methyl benzyl isocyanate in MeCN. NMR gives 98% enantiomeric excess (e¢).

Step B. Preparation of Na-isobutyl-Na-(4-acetamidobenzenesulfonyl)-L-a-amino-,-

caprolactam (V)

Noa-isobutyl-L-a-amino-,-caprolactam (IV) (4.1 g free base) was dissolved in DCM (200 mL)
and treated with 4.0 g triethylamine, followed by 4-acetamidobenzenesulfony! chloride (5.2
g). A 0.1 g portion of dimethylaminopyridine was added and the mixture was stirred 5 h. The
resulting thick slurry was poured into 500 mL 0.5 M HCI and shaken vigorously. The solid in
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The preparation of the title conpound is based on

schenmes 1, 2A of this invention. Step A Preparation
WwW@R00(B8&H2@8- | sobut yl anm no- azepan-2-one (1V) L-aPERCA006/001963

-caprolactam (22.0 g) was dissolved in cold

IChI r oet han 20 ., 1.sobytyral dehyde 2.6
the bip UL RS té{v%w ubﬁf&‘o %’%Fé’&‘ ac‘ftﬂ’ée Wﬁ%ﬂfle égﬁog vi8d”e) of

clean pH¥¥Rcdi Ssi pat ed (vvater forns at the surface). The cold
sol ution was added to 46.5 g of powdered NaBH( CAc) 3
in DCM (0.5 L). AcOH (70 nL) was added to the

NP 035 a00 6 B BePit o SO R Vacing 11

1.85-1.8% W yii 0. dgher 4 Hﬁ*ah&is "6%@"9@ 230k o, h@{)PiHo@@J 068(%?@}1)0“ 34 dd, s

using a concentr ated sol ution, and then
=14.2 rﬁ5<thH)e4§6|(d rbd 870 Ha, 6.31(¢ HED, 262 (d,n. = 88t 2H), 76(d J = 8.8, 2H).

e t the DCM | ayer was dried with MSO ,
mpz“%ﬁ{grcé}é%d evaporated. The oil thus obtained
crystallizes slowy on standing (27.8 g, 85% and was

used without further purification in the next step. 1H
Step CNVR ( €mxpiasition d 0. 98f (d, = (3953-{Brpcetpl-ont- l{\@oxy&arboayleflmmo)

benzen% ngogm-ls é)(:{% aTn&ﬁ} -%-%Xo ﬁtz:%p’am;zl %% b%%h(l( I_gcﬁ% }l_f)ezt%)éﬂyg ter (Boc

activatdny( 7, |H), 3.16 (m 3H), 6.62 (s, IH(NH)). np
52-54 0C (hexanes). A small sanple was converted to
the S-nethyl benzyl urea by adding the solid to a

42 ¢ 819 lA}&-}sggg}?f-Néi Jc%hu?o%@ﬁ%’éne&ﬁ%ﬁi?&qéganjliH%-N-%%}lola% (V) was

enanti oneri c excess

suspenﬂ’d‘cﬁm@’oahLMe@N and briefly sonicated to break up any large chunks To this white
La-i sobutyl -i Va- (4- acet am dobenzenesul f ony

suspengomasoadded Gapolaet bRt diferriuty) gw@a%rwnie i Afh b MeCN. The
suspenﬁ%w(ag 6@&%{@1&1' habfbid e LAEE 1589%) pi¥BSn A BARAPEEs! Added. The

solution becomes a clear light yellow after a few minutes. TLC (EtOAc) reveals 1 product Rf
0.9 (starting material Rf at 0.4). The solution is poured in distilled water 20 mL and extracted
with ether, dried with Na,SO4 and evaporated yielding 6.90 g. A sample was recrystallized

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 (q, J = 4, 1H), 3.10-3.36 (m, 2H), 4.01 (d, J = 8.0,
1H), 4.85 (d,J = 8.7, 1H), 7.32 (d, J= 8.8, 2H), 7.87 (d, J = 8.8, 2H). mp 123-124 °C

Step D. Preparation of (15)-4-amino-N-(5-amino- 1-hydroxymethyl-pentyl)-N-isobutyl-

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

A 3.0 g portion of (35)-3-{[4-(acetyl-tert-butoxycarbonyl-amino)-benzenesulfonyl|-isobutyl-
amino }-2-oxo-azepane-1-carboxylic acid tert-butyl ester (V1, step C) is dissolved in 40 mL
EtOH followed by 750 mg NaBH,. Brief heating with a heat gun gives a clear solution. TLC
reveals one streaky spot after 20 min (EtOAc). The solution is concentrated to a paste, poured

in 40 mL 1N NaOH and extracted with ethyl acetate, the organic phase dried with NaSO,4 and
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and treated with 4.0 g triethylam ne, followed by

4- acet am dobenzenesul fonyl chloride (5.2 g). A0.1g
w@enries2eof di nmet hyl am nopyri di ne was added anpBCT/82006/001963

m xture was stirred 5 h. The resulting thi ck slurry

d 00 0.5 M HC d sha
evapo’i\g?g g(fljgle%}vel ?:?28 gog i rc]ng nPHSUE; pﬁﬁgrplted;é? ut(lVem vve(slS) {4 [(S-tert-
X X [ X4 r 1C aci
oo AR SO SRR e

tenbu{ﬂestsrefl@o 3H), 0.96 (d, J 60 3H), 1.39 (t, J =

12.0. IH), 1.85-1 .65 (m 3H), 2.08-2.18 (mand s,
6H), 2.90-2.97 (m IH), 3.00-3.06 (m 2H), 3.35 (dd, J

The ab;viébr@%ucB j]rﬁeirrﬂSe'd)ate gs I—|Sﬁ§SOq‘%d 1211 fn& EEO}II 'd)‘ld 5'6_&1% (BN 1) is added.
Vlgorozlg@ag:(ggolgtlplq_ Et Qjﬁ)ervegtfg)pa (fpw lee;p‘@s aAftcm2 df the solutlon 1s evaporated

o 80 BRIl KB R GRLEINIA SD) i s o«

white poptdee. aci d tert butyl ester (Boc activation) (VT) 4.2
g of Va-isobutyl-Va-(4-acetam dobenzenesul fonyl)-L-o0;
-am no-, -caprol actam (V) was suspended in 30 mL MeCN

! iefl t n e c k
VIR 2SR 0L SR R 3 s YT 57 R
1.84 (mh}H)emokéutlybwsympantsqﬂatlel)lmslgnnim\@ﬁim mTlm) 3. 44%1 J=64,
ension was stirred with a magnetic bar and
2H), 5%( ov £Hord- ot (NIES- hedDadd@dd, /rn8.0s3Hut i on becomss a
clear light yellow after a few mnutes. TLC (Et CAc)
reveals 1 product Rf 0.9 (starting material Rf at
Step EO. 4) . Progaratainu@5p2-nah@@osa®onylamihios, 3 difg@nyairepiord 4id
and extracted with ether, dried with Na SO and
evaporated yielding 6.90 g. A sanple was

To a s61866Y 81 BldipieRdlaldnRiP BEXMES-0 mmol) (Peptech Corp.) in 5 mL 1IN 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
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 1N HCI. The organic phase was dried
over Na;SOy filtered and evaporated to an oil, which solidifies to yields 250 mg (83%) of the

desired material. This derivative was used as such in the next step.

Step F. Preparation of (1S,55)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-
hydroxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester (PL-100)

The title compound was prepared from (15)-4-amino-N-(5-amino-1-hydroxymethyl-pentyl)-
N-isobutyl-benzenesulfonamide (VII-deprotected) (step D) and (25)-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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1H NVR (DVBO-4): 0.68 (d, J =
6.0, 3H), 1.39 (s, 10H), 47
w@ko7/o0@2526 (s, 3H), 2.80 (q, J 4, I H), 3.10-BCB6ALWH/001963
2H), 4.01 (d, J =8.0, IH, 4.85 (d, J =28.7, IH,
7.32 (d, J =8.8, 2H), 7.87 (d, J 8.8, 2H). mp
123-124 0OC Step D. Preparation of
LC-ME1%hs4-(RMIO; 959 baream no- | - hydr oxynet hyl - pentyl ) -
V-i sobutyl benzenésul f onami de (1 K/ Z- depr ot ect ed)
(reductive ring opening and deprotection) A 3.0 g

'R DSOPS, 5 A 2085 e PO ES E dar BnTHY Qr31HB96 fRrdidhd 20134

(m, 114, f1041y1 52 I(I%oli)nlt)w@m @@% ?H?@Gﬁ@%ﬂ%ﬂﬁ'l“)(?@&bi?)%' (€ 2D, 2.94-
acid tert-butyl ester (Vi ep O is dissolved in 40
3.05 (m. 2E) CH38-6140omed b§/0,75I@) ngQ\%}BHAIm BH).ef- Shéatithgt @8 (é 4= 11.0

0. 70y L e B G 0 R R B BB 3 gm0 7

(d, J -€ppcEny, rat7ed Je Bs naﬁt e poured in 40 nL I N NaCH and
extracted with et h acetate, the organi c phase dried

PC NMR (C I8 a@@@\@a%@ﬂaz%ﬁ 25¢t, éﬁ\lez&5828g9 o8- IprBduet.2, 51.6, 53.1,
57.2. éﬁé,e:‘d‘%e% 38 .erilb%q& 25 dal Wty RR79- 128.11128.15,128.2, 128.4,

128. 71r4h_3adnm<9rns$2hw159.@mmlls79t5ut yl -sul fanoyl j - phenyl j - car
bam c acid tert-butyl ester (VII). The above product
internediate is dissolved in 5 nL EtOH and 5 rnL 12 N
IS Vi a
Step G 1 S pRAGET0n IR1GHS)- GAFS-RY - BB AR @RBRNY RERLQL-aflino)-6-

m nu olutronis evap at ed

(dietho:gnplessphony sy &-hwk il dureomeé P L atipleb niKCkth gl ebaebdnriaatid dnethyl ester
with EtOAc yielding 1.75 g of a white powder. 1H NWR

(DMSO-J 6) : 0.82 (m 6H), 0.97-1.12 (m 2H),

The P}‘-%&) %oﬁgo&ﬂﬁ %ﬁb&uct TofSdted | ZIOb’Dm%lO%ﬂS (dfnol)Hvas 4iOved in dry
t, J =7.8 2H), 2.75 (m IH, 2.85 (m IH, 3.21 (m
tetrahyddpfurd @4m{gand 08. M. t2¢dhylpbosphate inder, N2#nosphes® e, mixture was
stirred_atsth%’ ter2n er‘atu7r'e %c% q§j ’mig, fzoll%'w%d b%/kpn'e addition of diethyl chlorophosphate
(0.061 mL, 0.423 mmol). Sodium hydride (60% in mineral oil) (17 mg, 0.423 mmol) was

6.0, 3H), 0.85 (d, J
(s, 9H), 1.85-1 .65 (m
8

added at 0 °C. The solution was stirred for 1 h at 0 °C and 12 h at room temperature. 20 mL
of Amberlite XAD-2 was added to the solution and the beads were thoroughly mixed with the
solvent. To the mixture was added ice water 2 mL, and the THF evaporated off. The beads
were then washed with distilled water 6 times 100 mL then extracted three times with ethyl
acetate (30 mL). The combined phase was evaporated and the residue was dried under high
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
'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, 1H), 2.58-2.71 (m, 1H), 2.80-2.89 (m, 1H), 2.89-3.08 (m, 2H), 3.49-3.60
(s, 3H), 3.65-3.74 (m, 1H), 3.85-3.95 (m, 1H), 3.97-4.02 (m, 111), 4.07-4.21 (m, 4H), 4.29 (d,
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Step E. Preparation

(25) - 2- et hoxycar bonyl am no- 3, 3-di phenyl - pr opi oni ¢
wa@eiodogas2e@ sol uti on of L-di phenyl al ani ne (241 PQT/CA206/001963

mol ) (Peptech Corp.) in 5 nL IN NaOH and 0.5 niL

1 1o N T LB B0 P HO) 435 245 .,

750(@ J5:¢|502qq) IQ}%Y(BHOUH} | -yl ester net hyI ester) (180 ny,
mol ) "dissolved in 5 nL. Afterwards, the reaction

mxture was stirred at roomtenperature for 2 h. The
31 ' sal utibon was extracted once with ether (10
PN%%Pﬁg)ﬁ)hg gé eous phase was acidified with IN HCO .

This was extracted twice with 20 nL Et OAc, and the

conbi ned organi c_ phases were washed with 50 nL IN

Step Hrhe or Benpiatiph aefe (b@%s)drlr{éd[(ﬁy@@nnmbers@aesmfpl@)dhasebwbammo] -6-

oo URRSL LBy 2 LB 50 G5 0 A oo

used as such in the next step. Step F. Preparation of

S, 55 | -{5- m no- henzenes l.)-isobut
The pxi(syflu%t of )ste(p G{prep[ar(e ove (152 mg) was 1sso veg 1r)1 anhydrousydllch? romethane

(3.0 nh}’)dr ‘Wiﬁlehﬁ)@ﬂy@ %F(Qﬁﬂ@y(b}? %L% vdéspﬂﬁi@bfla't@ Ryl The 9{19[%[:@ Gas stirred
acid nethyl éster (PL-10 The title conpound wa

duringprtegdhie derhpayature and overmg?ht at room temperature. The solvent was cvaporated

| S)-4-am no- -am no- | - r thyI
and 05 B YR il SR B Pt BT ARE Bt int pragorated
This s@p \@&dreﬁg@d' #hree times and the residue dried in vacuo. Yields 98 mg 70% of the
met hoxycar bonyl am no- 3, 3-di phenyl -propionic acid (step

title dgjvatispnef thivdirgioupblég procedure with HOBt and EDAC
described in exanple 3 (step D). The final product was
obtained in 67%yield (121 ng).LC M5 : 625.3 (MH) +,
LC- MSS%)SDBI(M+H7F M58 ue30D) : d 0.71-0.85 (m 2H), 0.88 (d,
= 6.3, 5H, 0.91-0.96 (m 2H), 1.29-1.34 (m IH),
1.41 1.52 (m IH 1.82-1 .92 (m IH, 2.61-2.68 (m

1 NNIR) cgoBd: 8- $85-0M3 (%t')lﬁ)?o.%o& (m, 1H), 0.89 (d, J = 5.6, 8H), 1.27-1.38,
(m, 1H), 1.42-4.55 (m, 1H), 1.82-1.94 (m, 1H), 2.57-2.68 (m, 1H), 2.78-2.90 (m, 1H), 2.91-
3.09 (m, 2H), 3.54 (s, 3H), 3.60-3.72 (m, 1H), 3.87-4.05 (m, 1H), 4.00 (m, 1H), 4.29 (d, J =
11.3, 1H), 4.90 (d, J = 11.4, 1H), 6.73 (d. J = 8.0, 2H), 7.13-7.22 (m, 2H), 7.22-7.33 (m, 6H),
7.33-7.45 (m, 2H), 7.51 (d, ] = 7.5, 2H).

3P NMR (CD;0D): & 2.80

Example 1B Alternative preparation of (15,55)-(1-{5-[(4-amino-benzenesulfonyl)-
isobutyl-amino]-6-phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-
carbamic acid methyl ester (PL-461)

The procedures used for these processes are summarized in schemes 2B-2D.

Step a. Synthesis of {4-[(5-tert-Butoxycarbonylamino-1-phosphonooxymethyl-pentyl)-
isobutyl-sulfamoyl]-phenyl}carbamic acid tert-butyl ester (VIII).
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3.05 (m 2H), 3.38-3.40 (t, J = 5.
(m IH, 3.52 (s, 3H), 4.28 (d, J
wd 2000063589 , 6.69 (d, J = 8.0, 2H),
7.20-7.3 1 (m 6H), 733(d 3:79 2H) 7.47 (d, J

(
Toa cécslzq_gdlgtgo%éf %é Iy d7 58 Inmg(ﬁ a@d Py ZcP ydine (%) 1613@%%111%1 grééi
Cheml%%l éoméﬁlgg 1nlﬁ%)21gL 102%3 4 2]1 :l-s%zblﬁ'ﬁ/l ﬁgtgne? (ZAlaﬁgh @henll%ﬁl- Gompany)
was adtiéd @pp w52 ndat phBEhoTOUs @9}'@11011@2(854 e, 8p n@olpﬁé@raqhdﬁhqpﬂcal

Compia Copling e s FHlongnh s FiRD and Shsgtigiee appigine o whit
prec1p{t5’t|e %&a@ @ﬁMe@ﬂﬁSQhﬁﬁtﬁ' #@X¥d0m RexpekAadeb aTE@)éblhtlam draélteRgoMted into
ﬁﬂdcar bam ¢ acid nethyl ester The PL-100 conpound
600 mem«f salddicedrathagpeoms lﬁdéchgThedolslwqmﬁqu}rem hgated ta YAl and
sirecy Fppiyh TGRSR Rk litate. TREenuonys paesges
extracfeﬂldhb@d/ltﬁtmdthylSsd—&[fp&é’@hel aed ﬂﬁrcoﬁﬁmfékim,rgefnﬁd plometwérg washed
the additiaon of diethyl chloro

with wgitero 3 hggplpgion g@ﬂ Arigd PR IS?Q)‘Em(S@BJ;B%SﬁP ﬁié‘i’(g?onﬁis']]tfat?q.t? ared
paste. rrQ\he hté 3’12% Was R4 ql?g% dBuQs&iﬁlm 1D&ro Rk Y M9 NTIBR ucous

Irre at OOC 12 h at foomtenpérature.
phase 2@5 rlastadfd tﬁmmae\mlt}n tiby DBk, wesractad thon néwradie¢diwvitbdilawd

sk BRI ELE IBESHENLY et AT 0, oDl TR e
Comp(gxl @REC%SO' n@hl624 gy Ibﬁﬁ@%c%ﬁ@-d@)h@m pashadnw 113 95 (m, 3H),

stilled water 6 tines 0 m_ then extracted three
3.05 (i, MEE 283 (n, Syl .9ac¢et dtlp 1(BAmdH), Thés, Obnbl.Axd(sphldsd .15 (m,

o, B R Sl EHRR H HOE ca

derlvn%‘ﬂfé‘ 'Héh&glrt aRbNolUsingMeETmIP, e OeXNA X @hdensatifiE fthen
100% as el uent. The yield of this reaction is
deterntiBingribe &:160@her quahtatlvely with a TLC or quantitatively through HPLC.

H, 3.50-3.51
IH), 4.87 (d, J

0, |
11.0
7.15-718 ( nPCREN2006/001963

1

Step b. Synthesis of the aqueous solution of the bis-hydrochloride salt of phosphoric
acid mono-{6-amino-2-[(4-amino-benzenesulfonyl)-isobutyl-amino]-hexyl} ester (XIX).
To a solution of XVIII (19g, 31 mmol) in 150 mL of methyl iso-butyl ketone was added 7.2
ml (90 mmol) of concentrated HCI and the resulting mixture heated to 55°C for 6 hours then
allowed to cool to room temperature. Water (50 mL) was added and the resulting two phase
mixture separated to give approximately a 0.6 M aqueous solution of XIX.

MS: m/z 424.2; '"H NMR (CD30D) & 7.95 (d, 2H), 7.35 (d, 2H), 3.90-3.05 (m,

3H), 2.9 (s, 4H), 1.95 (m, 1H), 1.65 (m, 4H), 1.45 (m, 2H), 0.9 (m, 6H).

Alternatively, in a 1-L, one-necked, round bottom flask that contain a magnetic stirring bar
are placed 19g (31 mmol) of {4-/(5-tert-Butoxycarbonylamino-1-phosphono-oxymethy!-
pentyl)-isobutyl-sulfamoyl]-phenyl}-carbamic acid tert-butyl ester (XVIII), 150 mL of
acetone and 7.2 ml (90 mmol) of concentrated HCL. The flask is fitted with a condenser and
the solution is refluxed for 6 hrs. The reaction was monitored by LC-MS. The solvent is

evaporated using a rotary evaporator and the gummy red residue is partionned between 100
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LC-Ms: 761.2 (M+H)+, 90% pure 1H NWVR (CD3OD): S

0.68-0.75 (m IH), 0.75-0.84 (m IH), 0.84-1.10 (m
wW@Rro7/04252¢d.- 1. 50 (m 8H), 1.88 (m I H), 2.58-2.FAT/CAR006/001963

IFD 2 80 2. 89 (n1 IH), 2.89- 08 (m 2H), 3 49- 3. 60

mL of gtl‘gf-b agptz’gg al(ncHOrpL p? wa}FrOEheélcrgi ler,chwn L{aﬂ)leo(u& S?]gltlf)la ofythe
i S50 85 T4 gy oy Py M g0 0.3 s
further7pbificatihn. 7.86 (br s, IH). 3 1P NVR (CD30OD): d 1.62

Step H Preparation of
(AAN-(1-1S-"~-am no- benzenesul f onyO i sobut yl -am nol - -

Step PBPRIARAY QP(W?? F(XyArﬁﬂfobﬁéMﬁ&suﬂ"ogr%lﬁil ngmlﬁhb}lh-)p'h@ﬁSlhﬂwoxy-
u

mc¢ acid ester (PL-461 ct of ste

heXylwmeEH ZaBtﬂﬂEh(nﬂ@Ql)ﬂEPrmlcmcsbmleﬂé’éi estar é(ﬂﬁid’rloénél)

57 SRR 5 0 PR Mo BB

ammolil[(ﬂtarﬁlhd)-%eﬁ&ﬁ'@@ﬂf@hjdm-@so@ﬁ@l-@mﬁ{d]l}@hyl} @btef QOIX) was neutrahzed
rﬁer ature. The sol vent was evaporated and 0.2

with 4femle pf Wl sodittneley drexidm el el glite sglufipn mpldr- é«b&va%@aléadwsted to
pH= ﬂ)ﬁé@dl@% gS@ﬁne FPRi At g)%f sdf hfa% élséf%Bdel[:grB&%ftg O of tHfS%H?SU?I‘ed

resi driced 1 vacuo ds 98
soluti®@f whdwelded tlfeslkde prapatddwetutioh, hHi3e nill pfaceenangl e. LC— VEB:

% pure 1H NVR
methoix)q)arbqyy%mgoéé g eqxl‘)promorgg 3%183%9132(% pérro%a; 10&173t-f:$ 2}3 34g,
34 mm(ﬁg%reégﬂad bEQordite f2ARdR S0l dDal V Him. dndd2she Ib64M830H) The resulting
2.57-2.68 (m Ilg-l), 2.78-2.90 (m IH, 2.91- 3.09 (m .

clear s?yl-tl)ti,onBNa‘Sltti(rsd f(BH)Zh 3 h6®ea{3ti(712nﬁxtprel Ws, coBe@iTrated@dd (g remaining

IH % 1.3 IH)a' 4.9 d,. ,. .
aqueous liaSQl_ extr e tgﬂ wl(tla et ?jl agegtteo lfl_ebqued]usﬂ_ 3£ Was't adé ied with
IN hyaro%glb?lc %Sld(arﬂikl tRdDesulting suspension extracted with ethyl acetate. The organic
phase was washed with water then dried over sodium sulfate, filtered and concentrated on a
rotary evaporator. The solid residue was again suspended in ethyl acetate and acidified with
HCI (g). The resulting beige precipitate was collected by filtration to give 12.5g (66%) of the
title product. Purity was determined by LC_MS and is greater than 97%.

MS: m/z 705.2 ; "HNMR (CD;OD) § 7.52 (d, 2H), 7.37 (d, 2H), 7.30-7.19 (m, 8H), 6.69
(d, 2H), 4.92 (d, 1H), 4.28 (d, 1H), 3.87 (m,1H), 3.76 (m, 1H), 3.67 (m, 1H), 3.54 (s, 3H),

3.04 (m, 2H), 2.85 (m, 2H), 2.65 (m, 2H), 1.94 (m, 1H), 1.65 (m, 1H), 1.25 (m, 1H), 0.92-
0.88 (m, 10H).

In step c. above, methoxycarbonylamino-3,3-diphenyl-propionic acid 2,5-dioxo-pyrrolidin-1-
yl ester may be prepared as follow; In a 500 mL, erlenmeyer flask is placed 26g (87 mmol)
of MOCDIP 175 mL of anhydrous dioxane and 10g (87 mmol) of N-hydroxysuccimide. The
solution is cooled in an ice bath while 18g (87 mmol) of DCC is added. The mixture is
allowed to stand in the refrigerator at (~ 0)°C overnight. The formed dicyclohexylurea is

filtered and washed with dioxane. The filtrate is concentrated using a rotary evaporator to
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7.33-7.45 (m 2H), 7.51 (d, J = 7.5, 2H). 3 1P NWR
(CD3OD): d 2.80 Exanple IB Alternative preparation of

W@ 0078524 | - {5-[ (4-am no- benzenesul fonyl) - PCT/CA2006/001963
[ sobutyl am no] - 6- phosphonooxy- hexyl car banoyl }-2, 2-di p

: eth ar bam C|drre ester T
yield ar_ﬁo it tidiaed St 950k e }%@@E5ésergc%ﬁeée<is*mﬁ'?\ll&rrarleréemc’1 dried.
They1§1gh§egr§§ 2B-2D. Step a. Synt hesi s of

4-[(5-tert-But oxycarbonyl am no-| - phosphonooxynet hyl - p

entyl )- i sobutyl sul fanoyl ] - phenyl } carbam ¢ aci d

N ORI R R
amind m;ﬂﬂﬂ W%xﬂ@aﬂﬁ%dﬂ} -2h- (ﬂ'ﬁh&g]l -ckI52)-BMbYinik 8i@NRethyl

(Aldri ch Cheni cal Conpany) was add dropvvl se neat

estaryodivin st PloR02h! ori de (8.4 nlL, 93 mmol; Aldrich
Chem cal Conpany). Cooling was renpoved fol | ow ng the
addition and the m xture containing a white

70.7 mgrﬁ(th@ﬁhﬂt;ﬁo&m of tittich @fathples 12 d¥aB B adlled @OMnL 0.1 N NaOH and
nperature. The solution was then poured into 600 niL

dllutedowlt}éép@L of distibled Wjter diie Seution igfhen frpgen mdp]b(gglpgzed Yields 67.2
mg (92'%}(&1{{,%_%3@1%(1 &4 Wi @@é\gﬁpd stirred vigorously for

e Ccoo m xture decant ed. The aqueous
phase was extract ed once with nethyl iso-butyl ketone

' NN TGP o8 A0 8tk PEES S b ath DA d . 1.53-1.65
(m, 1H) l%erzetﬂ) @nd 1pongent 7@trﬁdlft1p 2279299 RAS T Ay, 2TOEL3.00 (m, 1H). 3.00-

internedi ate was extracted 1n agueous sodlun1hydrox
3.08 (r(l,l l\nl) 315He(s adlle608-phlage, Mbs 3wash&d(novilde 3 Wikt 0 eyl H), 4 28 (d,

SRR R B TS By 2 o

6}1),73891411@nﬂlﬁ| ded(d39-v9,149g (88% of the title
3'P NMR (CD;0D): 6 3.13

Crystals of the PL-462 compound were obtained as follows. Ten grams (10.00g) of PL-461
(14.2 mmol) was weighed out. Thirty milliliters (30 mL) of 1% NaCl was then placed in a
beaker and the PL-461 powder added in 1g portions. After each portion the pH was adjusted
with NaOH 40% to pH 6-8. In the last few portions heat was applied with a heat gun to help
in the dissolution of the slightly turbid, honey coloured solution. The temperature did not
exceed 60°C. A Further 15 mL of distilled water was added bringing the total volume to 50
mL. Final concentration gave 200 mg/mL pH adjusted to 8.5-10 (pH paper). After cooling at
room temperature for 3h a thick paste was obtained. This paste was filtered and pressed to
give an off-white cake (24g wet weight).

About 35 mL of the liquour was recovered and re-acidified to recover the PL-461 (get 1.6g)
from the discards. The cake was re-dissolved in 40 mL of distilled water with warming to
50°C and left to cool for Sh. The resulting thick paste was filtered and pressed. The resulting
solid was then dried in a lyophilizer for 36h. The yield for PL-462 was 8.89g, 11.8 mmol
(83%).

65



10

15

20

25

compound. (LC-MS: mz 624.2; H NWR (acetone-d6) d : 7.8
(dd, 4H), 4.1-3.95 (m 3H), 3.05 (m IH, 2.95 (m

w@Ro7/08259%%6 (m IH), 1.73 (m 4H), 1.5 (s, 9H),PAT/¢3%006/001963
(s, 9H), 1.15 (m 2H), 0.89 (m 6H). The enantioneric

purity of intermediate XVILII| rmay be deter b o) s

HPLC gealyy #g)wqﬁlédgéwalamﬁlgﬂ 0@6’%46%@?% gm*ﬁ L Af %oqiér%a% o unit
. € r - o I . .

oL AR PRI S PSP} R S4B

1. HPLC. Step b. Synthesis of the aqueous solution of the
bi s- hydrochl ori de salt of phosphoric acid
nono- { 6- am no- 2-[ (4- am no- benzenesul fonyl ) -i sobut yl - am
Forty gl@?}ﬁéq@.((yﬂ)}mﬁ%t 8 PLXOX) wasT@s@ 15l it 1001 0502 i dlant $88ition with
1 mol) in 150 nL of nethyl iso-butyl ketone was
magnetiel deding, endrthe pbiomagrured with et dMeteratietd!wan efrigandaelized 0.01 N

Neon R BERP R, BREURF LRy SRR UOHIRabED lane

shortlyastete daa dligte. Aasspt 6NPH tvao oA 6f MakiLinvas prpRd ahéds tiown in

. gi ve approximately a 0.6 M aqueous sol ution of X X

Fig2. Ms: miz 424.2; 1H NMR (CD3OD) d 7.95 (d, 2H), 7.35 (d,
2H), 3.90-3.05 (m 3H), 2.9 (s, 4H, 1.95 (m IH),
1.65 (m 4H), 1.45 (m 2H), 0.9 (m 6H

Examplet3er Patpmaltipn of 018591 - {5ef(4-antisébenzanesuitbnyd)tisamtyl-amino]-
fllggs i(( égmat Ch;ﬂ%&yr-]h&y?cggggm))?l} -%t-lllarprhltﬂglelkl)-%[yl?ertl?ylg)-lcgl%%gnic acid
{4-[ (St t-ﬁ%p@gyg@qbonylanino-I-phosphono-oxynEthyIp
entyl) - ?Qb%uty -suIRannyl]-phenyl}-carbanic acid
tert-butyl ester (XVIII1), 150 nL of acetone and 7.2 n

90 mol ). of. .concentrated HCO . The ask.is fitted
The propaTpion QRORHE BB h BB PS5 L PERIS Bty o

hrs. The reaction was nonitored by LC-Ms. The sol vent

Is evaporated using a rotary evaporator and the gumy
Step Ared r ds¢pbuaions parti omhed bet webld)-16dM-test busexyeproonylamino-1-

(dietho%%ﬁb«?stpg%r%g(g(ygh%l)%en%ﬁ-‘i:"srobut-)l;hgul%rrrﬂgf?} -Bﬂ&%—&%ﬁ%ys acid  tert-
butyl ester (VIII)

2.00 g (3.7 mmol) (1S5)-{4-[(5-tert-butoxycarbonylamino-1-hydroxymethyl-pentyl)-isobutyl-
sulfamoyl]-phenyl}-carbamic acid tert-butyl ester (VII) (example 1A, step D) is dissolved in
0.63 mL triethylphosphate and 10 mL. THF at 0 °C under inert argon atmosphere. 0.63 mL
(4.44 mmol) diethylchlorophosphate is added and then 0.25 g (6.2 mmol), NaH 60% in oil is
added in portionwise. The mixture is allowed to warm to room temperature and left to stir for
2 h (LC-MS showed completion after 1 h). To the solution is added 20 mL of Amberlite
XAD-2 resin and the slurry thoroughly mixed and added to 200 mL ice water. After stirring
for 15 min. the resin suspension is filtered and the resin washed several times with distilled
water (500 mL.). The desired product is desorbed from the resin with acetone (5 X 50 mL),
EtOAc (5 X 50 mL), the organic phase is then dried over Na;SQ,. After evaporation of the
solvent 2.66 g (89%) of clear oil is obtained. The crude product contains a fraction with two

diethyl phosphates and is used as is in the next step.
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amne. 2HC (2X 32.5 nL) is recovered in 50 nL

pol ypropyl ene tubes and used as is w thout further
w@erféxsad i on. Step c. Synthesis of PCT/CA2006/001963

(1-{5-[(4- Am no- benzenesul fonyl ) -i sobutyl -am no] - 6- pho

NI Rh O S8 PRy e miab] (RS 3B 68 R Fas s

9H), 1.9112% QYR 8h Y, 9%6(nWHJI)) z%fs 1 56 (R8P US963 908 (IO HYS 3.81-3.90 (m,

horic acid
1H), 3.athr9¢9 (8, 120 ﬁd4l§enﬁHDLe7s®ll fdomyl8)3,i24DbUT Y (d,drmi 6] 2Hhex
yl} ester (XIX) was neutralized with 40 niL of IN
sodi um hydr oxi de. The pH of the solution (pH-4-5) was

3'p NMREMD asihyiss ebot o pH = 8 by adding 150 ni sol ution of
saturated of sodium bi carbonate. To this well stirred

sol ution was added a freshly prepared solution, in 130

m. of n
Step Biret o AP BnA oA VETSEPAC SR framne 3 (iapingebegrencsulfony -

isobutyZ—aﬁmﬁb]Q?élemSEd% didtigil Bster /X) est er (13. 34g, 34 nmol )
prepared according to Anderson et al J. Am Chem Soc.
1964, 1839. The resulting clear solution was stirred

The crlfcf% npa&(?lﬂt oBfel G e ﬁ&l&&éﬁ (gélty\ié‘g.é?\?\%%§ B&Ecﬁ@&ﬂnai@%t K&OH. 4

ni ng aqueous ase extr ce wth et
ml of HC@Q@J_ & adlbé amdjbenedsbrpiiyse MAE théreleftat ratink teembmtm’re fbiNBh. The
drochl oric, acid.and the res

solvenigh e SOPIAT Bt Fearrig HiurEey luhrﬁ@nfgwihﬂ? %ﬁw fhgiglue 1s then

dlssolv\e@shli‘@dmw {th wedreatihe BHdéclJ@sqecPVcﬁ 12 $Q8 S0 NABAL €he thick slurry
Itered and concentrated on a rotary evaporator. The

obtamesioﬂs iattraetsd cith W@lgﬁ% 58 ulslp)ewdieﬂlel argatih phasgodricslt @veaiénnSO4.
resul tj

Aner g dfindkdeny hEbrasl iR e RS Ry g4 pgomgor e

desned(;ﬁ@(%ct@lf the title product. Purity was determ ned by
and is greater than 97% WMs: niz 705.2 ; 1H NMR
(CDBCD) d 7.52 (d, 2H), 7.37 (d, 2H), 7.30-7.19 (m

Le-M$Sko 28081y, 95% pure.

'H NMR (CD;0D): & 0.91 (s, 6H), 1.11-1.26 (m, 3H), 1.28-1.43 (m, 8H), 1.45-1.51 (m,
1H), 1.52-1.61 (m, 1H), 1.89-1.96 (m, 1H), 2.56 (1, J = 6.7, 2H), 2.85-2.91 (m, 1H), 2.98-3.11
(m, 1H), 3.79-3.99 (m, 1H), 3.94 (d, J = 5.3, 1H), 4.09-4.11 (m, 4H), 6.69 (d, ] = 7.9, 2H),
7.50 (d, J = 7.9, 2H).

3P NMR (CD;0D): 6 1.61

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

To a solution of L-2-naphthylalanine (215 mg, 1 mmol) (Peptech Corp.) in 5 mL IN NaOH
and 0.5 mL saturated Na,CO; (resulting solution at pH 10) was added
methoxycarbonyloxysuccinimide (187 mg, 1.1 mmol) dissolved in 5 mL. Afterwards, the
reaction mixture was stirred at room temperature for 2 h. The alkaline solution was extracted

once with ether (10 mL) and the aqueous phase was acidified with IN HCL  This was
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(d, 2H), 4.92 (d, IH), 4.28 (d, IH, 3.87 (mIH, 3.76

(m IH, 3.67 (m IH), 3.54 (s, 3H, 3.04 (m 2H)
WQ2(8)5/062526 2H), 2.65 (m 2H), 1.94 (m IH), 1.6BCT/GN2006/001963
.25 (m IH, 0.92- 0.88 (m 10H). In step c .

s DB Ty BP0
mL IN HUI.OVTheldigﬁn@%Qaéngaseﬂrll&f‘W Na, 502 Hitel Qlda@\%go%@g to an oil,
(87 mmol ) of | P 17 nh

ydrous di oxane and
which gafiglifi@ 7o rymaddy 2@F mig- (At oﬁy?@ute@lred geterimheTkislinfeinpnliats (referred

as the 3l o o el Vi e 2 puiicn e Sep

refrigerator at (~ OOC overnight. The forned
di cycl ohexylurea is filtered and washed wth di oxane.

Step DThe f Prepprstien Pk (ISortd htipdt Laminorbrgzenesaiemy))-istusdramiop]-6-
phosphtgg%((%ﬁl ]%x?lcﬁ%ab%ye}gf‘-ﬂbl?ﬁlﬁh ﬁ EWI A %@ %1%&%1@ g&dﬁ{&ﬁ{}m@ e¥ FPL-

IS’recove rat’i on
507) is 35 g . Exanple 2. Preparation of
(15,55)-(I-{5-[(4-am no- benzenesul fonyl)-i sobutyl am no
J-

100 mg thtpnaﬂmymmé cabpanayislidia fgunmwbo %OMD/@@ pa@v mg

rc acid nmethyl ester sodi'um salt PL-462) 7
HOBt irhé.5f mhaDMir detud® nohutes.t Hem, éR@npg @£ pIhASphDrlt Blclds 6-added2-[(4-

. 1 n, 0.1 N ted tilled
amino-pih PR it N A et < b SO LRI G5Bl s and lef
to stir Qflr%rgﬁerﬁ%eﬁgtﬁ@fo@ 9211/‘)40;?1& bh @W%%@?@a?@d&ﬁtgﬂthe%m ¥on and

purity

left fog 19 mug SOEL of BiQAc 3@s(then |adgled and3he r@lgtt(rmwa,smhen agitated

V1gor01fs’1_§% ar%g éngdil%_DBtO%ﬁbp%aép glgs (eg\eﬁggb i%llowg? by3 xgrjxgtz\%n with 5%
citric ad}(50 BhIJBnSe, tHen(wated (3D mI3) ¥dmas S ﬁlﬁﬁllymﬁ)ne BaeBérg#ni phase was
the sepgtg}tedl 2l1_1|1)d' evipgrsate(dd The residue was taken up in 50 mL DCM and re-evaporated.
The residue was again taken up in 50 mL. DCM and 0.5 mL of TMSBr was added. The
solution was left overnight (16 h). The DCM was evacuated and a solution of ice cold
MeOH: Water 1:1 was added, stirred briefly and evacuated. The residue was triturated with
ether then dissolved in IN NaOH. The clear solution was extracted with ether and the

aqueous phase acidified with 6N HCI. The white precipitated was then collected by filtration

and dried in vacuo overnight. Yields 88 mg of the title compound.

LC-MS: 679.8 (M+H)", 95% pure.

'H NMR (CD;0D): 6 0.89-0.98 (m, 8H), 1.15 (m, 2H), 1.35 (m, 1H), 1.45 (m, 1H), 1.88 (m,
1H), 2.84 (m, 2H), 2.98 (m, 1H), 3.01 (m, 2H), 3.24 (m, 1H), 3.56 (s, 3H), 3.60 (m, 1H), 3.81
(m, 1H), 3.99 (m, 1H), 4.39 (t, J = 6.8, 1H), 6.91 (d, ] = 8.0, 2H), 7.34 (d, J= 8.0, 1H), 7.45

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

3P NMR (CD;0D): & 2.56
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J =11.1, IH, 4.91 (d, J =11.0, IH), 6.70 (d, J =
7.6, 2H), 7.12-7.22 (m 2H), 7.22-7.32 (m 6H)
wQ 283052520 (m 2H), 7.50 (d, J = 7.7, 2H). 31PrdIVRA2006/001963
(CD3OD): d 3.13 Crystals of the PL-462 conmpound were
obt ai ned as fol | ows. Ten 0.0 PlL-461
Example 4. >Prgpsratiopet (28250 S ﬂﬂ\orlﬁwi Wﬂﬁ?&T f‘{ PP (30
m) of, 0 i -
PL- 4616%20/%%%?}0 g@%&?ﬁﬂ ﬁhpo?{* | {gn[s(ﬁwp' eﬁ{ee“igﬂrbtgg??.“%‘“‘”
t he pBrnaphtledenid tydgrapiohyathbibésyl)oespirt (813498)n t he
| ast few portions heat was applied with a heat gun to
help in the dissolution of the slightly turbid, honey
Step ACOl ouPRghasioHt | ¢N. (25Ne-[LRSRPES Rl -BabalyINai hthalen-1-yl-
P 6qmq%%mnha (ﬂ}g ﬁ%u edm&%?mﬁ??ﬁg v
propiomie ¢idi ng t he total volunme to 50 nL. Final
concentration gave 200 ng/nL pH adjusted to 8.5-10 (pH
paper). After cooling at roomtenperature for 3h a
To a sdlfticiKofas traphéglatdiii @es mglhl snpel (Reprab (Tdrbb e’( S(ih[amﬂ NaOH

pressed to give an off-white cake &24 wet g
and 0. Smbggtugageqﬁa&Ox (EesultinguslntionasPHd O var é@degﬁgorp olme 4-carbonyl

chloridk ?Iiebcrlng fb%ﬂg&l@ JEGNE M § ef‘@/}rgg 9eL Lr‘r%acﬁga g?)(tgfp Wistirred

Irscar e was re-dissolve
at roondlicaipetauad fovel kr T hlkalwa:rsmﬂmgmtvmsfﬁ:&ﬁﬁitahdndeeﬁiﬁh ttber(dOmL) and

oo TS0 BT AL, Y8 (LTS8 cione,
and thé é/o%’&h(l:d (;I%EIHIE %ﬁaé@ Rverd R8she8lith §@mIPN 482, vaR G899 phasc was

PLC anal ysis showed i denti cal profll
dried omér msmazﬁlmed mi dvaperawditd ag Pil, wbich sqhdifiogtyighds iR mg (38%)

of the e FrRAT ToRPrERIRE B i it R etlichne PLo402

Step B. Preparation of (25,2S) Phosphoric acid mono-(2-[(4-amino-benzenesulfonyl)-

isobutyl-amino]-6-{2-[(morpholine-4-carbonyl)-amino]-3-naphthalen-1-yl-propionylamino } -
hexyl) ester (PL-498)

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

preparative HPLC. Yields 41 mg of the final compound.

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

'H NMR (CD;0D): § 0.83-0.98 (m, 8H), 1.00-1.25 (m, 4H), 1.45-1.52 (m, 1H), 1.52-1.66
(m, 1H), 1.88-1.99 (m, 1H), 2.77-2.92 (m, 2H), 2.98-3.16 (m, 3H), 3.40-3.49 (m, 1H), 3.50-
3.56 (m, 6H), 3.67-3.69 (m, 1H), 3.81-3.89 (m, 1H), 3.99-4.05 (m, 1H), 4.59 (, ] = 6.0, 1H),
6.75 (d, J = 8.0, 2H), 7.30-7.60 (m, 7H), 7.75 (d, J = 8.0, 1H), 7.90 (d, J= 7.8, 1H), 8.23 (d,
J=7.8 2H).

3P NMR (CD;0D): § 2.71
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Forty (40) ng (0.05) mmol of PL-461 was dissolved in
10 nL 50% di oxane solution with magnetic stirring and

wo b@7pé2seeasured with a pH Meter. A sol uti on OPCT/CA2006/001963
standardi zed 0.01 N NaCH was placed in a burette and
di spensed portionw se with concom tant pH readings
shortly after each aliquot. A graph of pH vs vol une of

Exam]’gr@@." wapama%]g R4 (2918l5)L Sh A PRYAC hBidFh&n & {6-P< 3B 18 mino-3,3-

eparatlon 0
( 15, Sshipli¢ny}-progisnplaimine)s2-fi#emeimotieaagidsulfeayd)ispbutyliamino]-

o] -
- phosd‘r%ﬁ%&';?%%’sﬁﬁo&r banoyl j -1 - napht hal en-1 -yl -et hyty
-carbamc acid nethyl ester (PL-507) The preparation
of the title conpound is based on schenme 2A of this

Step A; nventl?répﬁra@ne@gg@-apet@bmlm-ﬁ grdiplenyl-propionic acid
(1S)-(4-{[5-tert-butoxycarbonyl am no-1| -
(di et hoxyphosphoryl oxynet hyl ) - pentyl ] -isobutyl -sul fanmo

To a sylulieploé hydiphagidbainec(180 imlg, t0et irtmubly (PepsdcRrCdry)) lin 5 2. Q& NaOH

and 0§t S NERG Qs BEBE sy e A8) P ek g o (0.5

mmol)&¥sBlved |18 BOHE Y ASUh AHDYDd reaPEM Mk ircCRAORIRA RFbdh temperature
tert-butyl ester (M1) (exanple I'A step D) is

for 2 hdi Beadlivatheisnlu@io6 3vasiextradted hydephitls pthat € Oamtl) 4@ thie afjkous phase

at..0. 0 r.inert argon atnosphere, 0.6 4.44 .
was aciird W Bt B oS IraEe e aaliot Bhot it 102 B sgmbined
organié Eh%em}e)wasww@t@%ﬂl MALAN HCS akld@danid pR&etWRAMMe8®ver Na,SO,

The mxture is allowed to warmto roomtenperature and
filtered apqd cyepostied te g oil,hwhicls-svBddigevie o iddspPem dA0%D tadrthg desired

SOETR | Ut i [ f erlite XAD 2
materfl i3 kRS Bhatil P ot BT o8l B oot 1o 200

nm. ice water. After stirring
Step B. Preparation of (25,25)-phosphoric acid mono-{6-(2-acetylamino-3,3-diphenyl-

propionylamino)-2-[(4-amino-benzenesulfonyl)-isobutyl-amino]-hexyl} ester (PL-504)

This compound was made as for the preparation of the product of example 3 (step D) with
100 mg of (2S)-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.

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

6.85 (m, 2H), 7.10-7.20 (m, 2H), 7.27-7.33 (m, 6H), 7.32-7.41 (m, 2H), 7.49-7.62 (m, 2H).

3P NMR (CD;0D): § 2.70
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for 15 min. the resin suspension is filtered and the
resin washed several tinmes with distilled water (500

workgo7/0g45e6 desi red product i s desorbed from t heP€EEAZ06/001963
with acetone (5 X 50 n), EtOAc (5 X 50 nL), the

anj ¢ phase i dried over Na SO4. After
Examlﬁﬁ/gpomﬂ%ﬁtw Of ﬂéh %531( ﬁﬁ("za'ee")g?’ wg%-bsvleere%@n@mrlsobutyl-

is ob
o P P B bafaO0h 2 i) By Ftagbamic
next stidgndtHyNegRern(@D38%): d 0.91 (d, J = 6.3, 6H), 1.1
1-1.21 (m 2H), 1.33 (t, J = 6.9, 10H, 1.43 (s, 9H)
1.53 (s, 10H), 1.90-1.97 (m IH), 2.88-2.96 (m 3H),

First lﬂetﬂﬁda(% (He plehratidn &F-tBe %@e(d&np‘owld 1§b9§€d30r9901{eme 3 of this

4.14 (m 4H), 7.61 (d, 8.3, 2H),

mVﬂﬁwmi J =8.4, 2H). 3 1P NWR (CDGOD) S 1.59 Step B
Preparation of (25)-phosphoric acid
6- am no- 2-[ (4- am no- benzenesul f onyl ) -

Step AJ SObuthd:pa&lﬁoﬁO(}f (e X3 (4eprtias- Sdﬂllﬁirbl-)bbnﬁ:&éﬁﬂfoﬁj/l)(-)so'ﬁb@l amino]-6-

product obtained in the previous step (

hydroxz hssylgarbﬁ@oxah} Ysoflipbgnylsthyd)- ?Pﬁb@mmd@?myloqstqq@f) e*an@ D

is added and heated briefly to 70 OC then left at room
erature for 3h. The solvent is evacuated and t

The pr?(b@n?aﬁ%amnl@ Iifatier Fu0toR4 30 | mmap s dissoted iy el 1}/@9\5%24 °C.
t e t t H
SelectPgl Jrud;?g éd('tlsrﬁil?léﬂ)wgt%%iﬁ% £in n%ﬁ@n}’(‘ﬁeﬁ{dhﬁﬂ%d 1{35 rlﬁ.yl mL of water is
added atnt diensduticn B/m; nigetted dwedthy Eit@@Cpr@ﬁarkm\Eﬁ)rdvstemhdsd HELC. The
anl ver. After filtratio f
product g g g;wf%é 36 biteh el g shes et 0 dielg st anin SR’
yield 1.84 g (98% of the desired product (I1X). LC ME:
480. 2 N%F% 95% pure. 1H NVR (CD3OD): d 0.91 (s,
LC-MS 3. 31M-) 91)"/Qem(em 3H), 1.28-1 .43 (m 8H), 1.45-1
.51 (m

'"H NMR (MeOD): & 0.71-0.85 (m 2H), 0.88 (d, J = 6.3, 6H), 0.91-0.96 (m, 2H), 1.21-1.29
(m, 1H), 1.41-1.52 (m, 1H) 1.82-1.92 (m, 1H), 2.61-2.68 (m, 1H), 2.81-2.85 (m, 2H), 2.94-
3.05 (m, 2H), 3.38-3.40 (t, J = 5, 1H), 3.49-3.52 (m, SH), 4.28 (d, J = 10, 1H), 4.87(d, J =
10, 1H) 6.90 (t, J = 8.3, 1H), 7.20 (m, 2H), 7.28 (m, 3H), 7.33 (m, 3H), 7.39 (m, 41).

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

methy! ester

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

LC-MS: 779.3 (M+H)", 95% pure.

'H NMR (CD;0D): & 0.82 (m, 1H), 0.92 (d, J = 6.2, 8H), 0.96 (m, 3H), 1.36 (d, J = 3.7,
6H), 1.90 (m, 1H), 2.69 (m, 1H), 2.89 (m, 1H), 2.98 (m, 2H), 3.56 (s, 3H), 3.74 (m, 1H), 3.93
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2.56 (t, J

m 1H,

IH), 1.52-1 .61 (m IH), 1.89-1.96 (m |H),
1 (
4. OBcHCA20D6/001963

= 6.7, 2H), 2.85-2.91 (m IH), 2.98-3.1
W@20090@590 (m IH), 3.94 (d, J = 5.3, |IH),
(m 4H), 6.69 (d, J = 7.9, 2H), 7.50 (d, J = 7.9, 2H).
1. 61

3 1P NWR (CD3CD) : 8 Step C._Preparatiaqn of
(. 100 Cmet HokFE b oD 4 M35 HbdhLhdr L1341 ). 4.92 (&= 114,
pi OR i 6w 25 t i\n
1. G B o B A BT T P R (2 re g 1 ) D
(Peptech Corp.) in 5 nL IN NaOH and 0.5 nL saturated
Na2 esul ting solution at pH 10) was added
3]PNM§‘)t @ﬁé}%ﬁﬁsoxysucci nimde (187 ng, 1.1 nmol)
dissolved in 5 nL. Afterwards, the reaction m xture

was stirred at roomtenperature for 2 h . The al kaline
Step Gol ut i Frepasationx tof aétBUS)dn cid-Mimira-Brdfuororbenrenesyifentl hisobutyl-

amin RSP ABRESS riD P TR e kPl P i gt s
(X1 @LgA) ¢ phases were washed with 50 nL IN HO . The

organi ¢ phase was dried over Na2SO4 filtered and
evaporated to an oil, which solidifies to yields 200

0 : ol NS ; - .
ooyl s IR TSR SRR s 101
mg. W thout further purification in the next step. Step D.
Preparation of (1S,5S)-(1
-{5-[(4-am no- benzenesul fonyl ) -i sobut yl -am no] - 6-

LC-MosRh Np,ggf ;é*@)g Lkar bamoyl | ~- napht hal en*-yl - et hy”-car
a%’%c gm )?fret hy?5 ester (PL- 507) 100 ngy

L- Moc- 2- napht hyl al anine (step C) was activated with

MYt N PO 7 R

(m, 160 2MiM9-52-dnf 411), 1.82-1.98 (m, 1H), 2.58-2.72 (m, 1H), 2.82-2.92 (m, 1H), 2.92-
3.05 (m, 2H), 3.54 (s, 3H), 3.64-3.75 (m, 1H), 3.80-3.92 (m, 1H), 3.91-4.04 (m, 1H), 4.29 (d,
J=11.4, 1H),7.19 (1, J = 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).

3P NMR (CD;OD):  2.74

Second methodology: The preparation of the title compound is based on scheme 4 of this

invention.

Step A. Preparation (18,55)-(1-{5-[(4-amino-benzenesulfonyl)-isobutyl-amino]-6-
phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester (PL-461)

(25)-2-methoxycarbonylamino-3,3-diphenyl-propionic acid (example 1A, step E) 0.9 g, 3
mmol) was activated in DMF (5 mL) with EDAC (1.7 g, 9 mmol) and HOBt (1.2 g, 9 mmol).
To the solution was added 1.17 g of (2S)-phosphoric acid 6-amino-2-[(4-amino-
benzenesulfonyl)-isobutyl-amino]-hexyl ester diethyl ester (IX) (example 3, step B) and the
mixture stirred for 3 h. 20 g of Amberlite XAD-2 resin was then added and the beads were

left to soak for 10 min. The resin was transferred into a glass filter and washed thoroughly
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am no- benzenesul f onyl ) -i sobut yl - am no] - hexyl ester
diethyl ester (step B) was added and left to stir at

wo ommoexseper ature for 1 h. 40 nL of | M K2CO3 wesT/adei®d 001963
to the DMF solution and left for 10 mn. 50 nL of

with d%%tgéﬁdmm@%¢58§g%§ g gg(ﬁn‘gf oth mw B"}Q\aigdd%égere etna\ldla%ged with
4 X 5@&%@&{8% 60110 Efgdemstewz@@trhg nTid sllga&@p%w bt ;pgrated The

once, n water m.) times and final
residuerwaseadsdthed omtgariloa gghasdepa&wi thtmlgb@;}hmaﬁé@agnucolumn (EtOAC) to

. va The resi due was. taken up in 50 nL DCM and
yield ?égg@g%épgw@&e Sellh‘g tlﬁeé§ VPEY¥@s again taken up in 50 nL
DCM and 0.5 nL of TMSBr was added. The sol uti on was

| eft overnight (16 h). The DCM was evacuated and a
NMRgddniichlos inexdreplc d &k sepBloH: Mater 1: 1 was added,

stirred briefly and evacuated. The residue was
triturated with ether then dissolved in IN NaOH The
Step IE| ear Bebhitatiomn \NaS(E§§5T)a{dtEd[(WahfhceBlelbr(abdlzéﬂitSulfonyl) -isobutyl-
ueous phase acidified w

aming]y chigheatpspbarylopehh %ﬂqa&aewl]b?y2ﬂlmélr?tb¥ﬁéﬁﬂ)amlc acid

AW T vacuo overnight. Yields 88 ng of the title
me >§8 (Jm) LC- MB: 679.8 (MtH)+, 95% pure. 1H NMR

(CDBCD) d 0.89-0.98 (m 8H), 1.15 (m 2H), 1.35 (m

The pl(rgaucf 'qf steg(g]fbegg (éﬁbig)sél g‘%z[[(l(tmmlp%benzélg%ﬂt(%%l’) éngbu%/l -amino|-6-
phospﬁoﬁ&bx(y%edy’l’@arba%(gd} delgllf@nyl -3th§B- c@tfﬁarrh%")amd"rnﬁaqu tested (5.555 g,

0.73 r?im¢5) \(Jm diggdjvedin 5gnf deON _Sege uoz|-g§) 262, 84 r(lglol)mq)s added and the

1P NVR ?Dgg)
mlxtulx_:ﬁ %tgéerd ft%f 8&1 %P ?T%esrn% re vhag Dypilicd by )revegse ph%?e pr%gpraﬁveA]HPLC and
lyophiTeAea 14 ?re[c(Zt}Saﬁ'% @vyz@e@asmtefmw ) -
n -

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

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

Step C. Preparation (18,5S)-(1-{5-[(4-amino-3-fluoro-benzenesulfonyl)-isobutyl-
amino]-6-phosphonooxy-hexylcarbamoyl}-2,2-diphenyl-ethyl)-carbamic acid methyl ester
(XIII, in this specific case is compound XT) (PL-515)

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

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

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

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
administered per os (po) (50 mg/kg) to male Sprague-Dawley rats and their plasma

concentration measured at different time intervals post-administration.
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3- napht hal en-1| -yl - pr opi onyl am no}- hexyl) ester
(PL-498) Step A. Preparation of
W@ 28y~0@&5p€ mor phol i ne- 4- car bonyl ) - am no] - 3- naphp¢ECa20b/001963
yl propionic acid To a solution of L-1-naphthyl al anine
(215 ng, 1 mol) (Peptech Corp.) in 5 nm I N NaCH and
0.5 nL saturated Na CO (resulting solution at pH 10)
PLloM@Sanaéé%éimg%@mmre%aée lﬁﬁlrbhem&mféwﬂomsml% foe8amy, 1.0
di ssolved in 5 nL. Aftérwards, the reaction
mxture was stlére@—iﬁHroomteer for 2 h . The
al kal i ne s&Rut n mas extractefl on 'th et her (10
» ) fifie h IN HJ .

and the
: PBLUS: 50m_INHCI.
ThieNor gani ¢ phase [was dri d f iltered and
evaporated to an oil, whi yi el ds 125

ng (38% of the desired nat Thi ¥ conmpound was
used as such in the next step. Step B. Preparation of
(2S,2S) Phosphoric acid

PL-337pin en potive(ingrsdienodbeease mdsbitdrpalthy following formula;
i sobut yl - an1no] 6 %ﬁéénvrpholbne 4Hcar$onyl) am noj -3
-naphthalen@I nyl am n ly)y ester

(PL£498) Thf§ Ggpgggg\P/§\\ a..as-M t he preparation
of tj:llliiiét npré 3

D) wi t100 nmg of
(25)-2 Dr phol|i ne- 4- car bo dm no]l - 3- napht hal en-1 -
yl 7 REOphesi ¢ aci Step AGf T

: e). The
re§u|t|ng preci pi tjated res i er purified by

reverse phase preparative H 1 ng of the
final conpound. LC-MS: 734.8 (N%FD+ 95% pur e.

The active ingredient has been shown to be efficient against an 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 virus) as well as several mutant

strains.

All test articles (PL-100, PL.-462, PL.-337 and PL-515) were prepared in different vehicle at
the final concentration of 25 mg/mL. The vehicle composition is as follows: (1) 20% ethanol;

50% propylene glycol; 0.05% w/v Tween 20 and water (Mix); (2) PBS buffer (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
post-dose time of 10, 20, 40, 60,120, 180 and 360 minutes. The harvested blood was

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

precipitate proteins, then analyzed by HPLC-MS, for the presence of PL-462, PL-100, PL-
515 and PL-337.
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1H NWVR (CD30D): S 0.83-0.98 (m 8H), 1.00-1.25 (m
4H), 1.45-1.52 (m IH), 1.52-1.66 (m IH), 1.88-1.99

W@ Pgo7068526 2. 77-2.92 (m 2H), 2.98-3.16 (m 3H)PCT/CA2006/001963
3.40-3. 49 (m IH), 3.50- 3.56 (m 6H), 3.67-3.69 (m

3.81-3.89 I 3.99-4.05 (m | 4.59 (t, J
Tablell . TP 7(r:m/d H)1 - g 0 2H) (7 QnH)7 60 (m(7|-n

Comppunds (¢ '?LZ 0. I PL#"@O %d BLS5155 1 H) | PR3 (4
J=7.8 2H) (EmhinWR (IctBx (ExeXampl e 5) (Ex. No.6-A)

VehicRr epar at i|dBSof (25, ZEMixphosphor iBS%ci d Mix
nono- { 6- (2- acet yl am |no- 3, 3-

Numbét phany! {gr opi onyl anifo) - 2- [ (4-|am no- benzenegul fonyl )™=
i sobutyl {am no] hexyl } ester (PL 504) St ep

atii gy §,29) = 2- Famno- 3 w phenyt i U||i €
Dose gﬁﬁ?g@f}_ a sgl ut| on O%Iydl phenyij%)l ani ne (ﬁO( B%H
"l ( Ddn Corp- in B rnl HN NaOH an 05 mM

AUC Gy b g R oec 208 AT Lﬂ@75n@0ganutu%wiaq6?pﬁ4 10) -1 0.196
addetral acetHL-18/ ori de (0.5 mol|)PliBdol ved in 5 ni.
Af t er war dsleteetsd) r eadt i on mi xt ur|edeigstedstirred at room

Cmaxt(aeMper at §B80£0l092 h.| 4Pi8e- 213kal i nB4B02 It i on WwaEs 1+ 131
extracted once with |ether (10 nL) and the aqueous

Tmaxphase was e ah f1ed wighid N HC .g?&hg@ was extdpacitsed
tw ce vviqh 20 nL Et QAc, and the conbi ned organic

50 mgPQ ﬁswyela \Q%?IQ 50 Lt NHCH. Theorganic

r SO filtered and evaporated to
50m i1 cﬁngsKg\‘)g‘?les to yields 70 ng (60% of the

deS| red rmterl al. This crude internedi ate was used as

The r&W@b deohfeatOeidt BI-862 88 §A.-B15 Ropahdlsi 98y Bk delivered orally in
- phosphoric acid

aqueoyp splufigny 2Na@€eto§|th¢nmo4@2 3ndi Plrény | qommoiundsy | dotivers)l- as aqueous
solutlcﬁds[ gré d?‘g'ﬁfgg dﬁ%{%zt%&? §J fr:]sy lw)h1chss%%get:s¥s raper JaE&les)r(x}/Jto} PL-100 and

PL- 337 the parent drugs.

Aqueous dosing of PL-462 and PL-515 solutions showed equivalent to slightly superior
delivery of PL-100 and PL-337 compared to non-aqueous formulations of PL-100 and PL-
337.

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

will demonstrate similar pharmacokinetic properties.

Partition coefficient (LogP) of selected compounds and the corresponding HIV protease

inhibitors (drug) are as follow:

Table 2.
Compounds LogP Corresponding drugs | LogP
PL-461 (or PL-462) -1.2 PL-100 3.6

PL-515 -0.75 PL-337 3.8
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Thi s conmpound was nmade as for the preparation of the
product of exanple 3 (step D) with 100 ng of
W@ 2@yo@sacet yl am no- 3, 3- di phenyl - propi oni ¢ aci BCT/CA2®6/001963
exanple step A). The final product was obtained in 30%
yield (30 ng). LCGMS: 689.3 (MtH) +, 95% pure. 1H NWR
(CD3OD): d 0.77-1.04 (m 9H), 1.10-1 .17 (m IH),
The LdgR3rede th8astfdd ih Iﬁ')stan@iaﬁi@“a ,
1g88 P Se st rmd i s éhl@@l?}z&ﬁ%ol{{_ll)h%l&%Zﬁcc{ngpou%ﬁbinOf&mL of
each thgnolgm@lgplgaspgatg rthfeH)pH 3.4908499 KiHPQ4H) Thet. COficeéltmtlon of the

comp(yl—%% m( th%%&%_i% V\L?S Ste%t %By (L:%D %ﬁ?ﬁe%%e@%&ra{% th% 'S_ﬁlublllty of the

comp07un32-a7 phfsi¢lopicHH. Thé 3:0gPbebtdiiRd ddw tkat ke MMBpounds are highly
(CD3OD): d 2. 70Exanple 6. Preparation of (I ,5
SOIUbI? ag pompgre torthg spHespending drugsbenzenesul f onyl ) - i sobut yl am
i no - -phosphonooxy-hexyl car banoyl - -diphenyl-ethy
-car bamc acid nethyl ester (PL-515) First
The nuethodol dgycomfhmdprlapalr at Table®df(Ekh&No ) tbreespomizotonthel Sxample
based on %H)heme 3 of this invention. Step A

numbgsp BFSEIEd eVt
(1-{5-[(4-am no- 3-fl uoro-benzenesul fonyl ) -i sobutyl -
noj - 6-

Table Ry Strustprasex Yy steer imaerbgdmpadnds di pfrerdancetvithilthe asdnaimvention
acid nethyl ester (X) (PL-337) The product of exanple
A, step F (0.624 g, 1 mvol) is dissolved in 5 nL MeCN
at 24 0C. SelectFluor 0.35 g ( 1 gnol )i s added in one

portion and sti Bred f oCHLOR, 1 L [pf vval]er i's added and

the sol ution mas\lﬂﬁected di rect
reverse- ph
Iyophlllx
solid.

c was Jcol | &t ed and

50rTg(38 yi 2d of a white

in B.a preparat ive

Ex. No D, L,
(PL-#) X Y n R R, R; Rg X’/Y’ DL
R S, RS
1 (PL-461) 4NH, H 4 (HO),P(O) (CeHs),CH CH,0-CO iso-butyl wy g5
2(PL-462) 4-NH, H 4 (NaO),P(O) (CeHs),CH CH;0-CO iso-butyl yy 55
3(PL-507) 4-NH, H 4 (HO),P(O) Naphthyl-2-CH, CH;0-CO iso-butyl wn 55
4(PL-498) 4NH, H 4 (HO),P(O) Naphthyl-1-CH, 4-morpholine-CO iso-butyl H/H S
5(PL-504) 4-NH, H 4 (HO),P(O) (CeHs),CH CH,CO iso-butyl wn s
6 (PL-515) 4-NH> 3-F 4 (HO)P(O) (CeHs),CH CH;0-CO iso-butyl yp o gs
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LC-MS: 643.3 (MtH) +, 99% pure. 1H NVR (MeOD): d
0.71-0.85 (m2H), 0.88 (d, J = 6.3, 6H), 0.91-0.96 (m
wWQ@ko7/0a252d- 1.29 (m IH), 1.41-1.52 (m |H) 1.8PCWCAN06/001963
(m IH, 2.61-2.68 (m IH, 2.81-2.85 (m 2H), 2.94-
3.05 (m 2H), 3.38-3.40 (t, J =5, IH, 3.49-3.52 (m
¥4, 4.28 (d, J =10, IH, 4.87 (d, J =10, IH 6.90
(t, J =8.3, IH, 7.20 (m 2H), 7.28 (m 3H), 7.33 (m
L Aol f D) g %‘B{%?‘S%%@mc 1S S SBR am
noj -
6- (di et hoxy- phosphoryl ;q':'rr@qyl car banoyl ] - 2, 2- di pheny
| -ethyl }-carbam c acid neth ester The product of
step A was phosphoryl ate QM th chl orodi et hyl phosphat e
followi ng the proded@ e |descri bed in exanple | A step

G Yields 157 \A) NS 779. H)+ 95% pure.
1H NMR ( m(CIH-Z))n_(NBQ 'Vt* = 6.2, 8H),
096(m 3¢ U 6 = 3.7, 6H), 190(m I H),
2.69 (m IH)), \f@ mRGIH) 2.98(m 2H), 3.56 (s,
3H), 3.74 (m I H, 393(m , 4.03 (m IH, 4.12 (q,
J = 7.5 and 14.8, 4H), 4. \(,J=11.4,|H),4.92

whereu(g’xsﬂorﬂll 4, IH, 6.90 (t J =28.3 IH, 7.20 (m
2H). 7.28 (m 3H), 7.33 (m 3H), 7.39 (m 4H). 3 1P
NVR ( CDSOD) d 1 65 Step C. Preparation of (IS, 5

wheren?n)&l%fd {Y5 t[hg Safe OF d1§feren Ozgrg_sgisectzeg rgrlr'llltL ng\{(l)&p Icg’r%?lflmg & H,

traightal GOPXY6 Bakyh arniamByinthell Ak di Fb@nyl 3 @3 B hbok af
straig ba]?nﬁgﬁgl?l)d nmet hyl ester &L& éPL 51g)§D?]jor ot ecti ornovvasOms :

cycloallsyk grep @f dstorfy carhen gragese Bder¢ BedOCH s exdhp™N2 ANR4Rs, -
NHCOﬁ4,eR)ﬁ, —\élRi“,l géOé%, -COR4, and -CH,OH or X and Y together define an

alkylenedioxy group selected from the group consisting of a methylenedioxy group of

We cla

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

wherein Rg is selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl group having 3 to 6

carbon atoms in the cycloalkyl part therecof and 1 to 3 carbon atoms in the alkyl part thereof,
wherein R4 and Rs, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, and tert-butoxycarbonyl and;

wherein R4’ and Rs’, the same or different, are selected from the group consisting of H, a
straight alky! 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 tert-butoxycarbonyl.

2. The compound of claim 1, wherein n is 4.
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ng. LCGMs: 723.2 (MtH)+, 95% pure. 1H NMR (CD3QOD): S
0.65-0.77 (m IH), 0.77-0.85 (m IH), 0.85-1.05 (m
w@Rr)o7/082526-1 .39 (m IH), 1.40-1.52 (m IH, 1P@GRCA2008801963
(m IH, 2.58-2.72 (m IH, 2. 82 2. 92 (m IH, 2.92-
3. 54

3. é‘hg(yoémggn{bﬁf cllam)ls 1 % glwl?r@a%f 'EHld H)the %or}_%lffe{fm_are selected
from thXerdup (!dﬁ')sl»stﬂg étginét‘hyl étth %, Q‘" C|1 |'l§r, Ian]-:NIiR 1 (m 2H,
7.22-7.33 (m 2H) , -7.48 (m
3 1P NWR (CIBCI» d 2 74 Second nethodology The
4. %%?Cﬁ@%l}‘%@%ﬁfla%lﬁh% Vtgl%etr%lg QI&P ggg?ala?nggoarsae Pfcr%gt Sa%:ehseelecteﬂl from
5 thegoﬁé5mg§ﬁhg6kfﬂﬁahﬁ@ﬂﬂg]nO benzenesulfonyl)-lsobutyl am
noj - 6-
phosphonooxy hexylcarbanDyIJAA dlphenyl et hyO- carbam c

s BB s ho & ey s SierF

aC|d (exanple I A, step E) 0.9 g, 3 nnDI) mas acti vat ed

with EDAC HOBt
6. 1The gmpbundihany ong of RATELH i Fomesele SaHARNTE. 17 g of
10 (25) - phosphoric acid

6- am no- 2- [ (4- am nobenzenesul fonyl ) -

7. iBelotpbushd freply-dme 0§ klagss 2or divdseteyd YasBer. (1 X)
(exanmple 3, step B) and the m xture stirred for 3 h.
20 g of Anberlite XAD-2 resin was then added and the

8. bRRAS WA lo@fahy lofe DPRKaimEr &O7,MvRereifl®, fseRlddtedaBom the group
transferred into a gl ass filter and washed
consistitgorfugtai shivatkiy! giiosp iof || de 6veathon atoropan 4 pranehedzdioy! grouprof 3 to
15 6cmb0naIN%yCCB The beads were then washed with 4 X 50 n
portions of MeOH then Et OAc 200 nlL. The organi c phase

was evaporated. The

9. The compound of claim 8, wherein R is iso-butyl.
10. The compound of any one of claims 1 to 9, wherein Ry is H.
20
11.  The compound of any one of claims 1 to 10, wherein Rs’ is H or tert-butoxycarbonyl.
12.  The compound of claim 1, wherein said compound has formula X7V
9
HO—Fl’—OH
O
o, 0 /[
S<
o ~ N (CHy)n——NH,
S Rs
Y
25 XV

whereinn is 3 or 4,
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30

resi due was adsorbed onto silica gel and passed

through a short silica gel colum (EtQAc) to yield 2.4
w@2(0386%520f white solid after evaporati on. NVRPCT/CA2006/001963

identical as in exanple IA step H Step B.

P t
Wwherein ?ﬁe gr[a% [ ﬁhg Sa%lr: 95 %sffffrwd% Selerdel Bpmdhe gempIopnsigH il ahstraight

alkyl Q5 of 1 to 6 carbon atoms, a branched alkyl f3t06 b t
Y g? F di et hoxy- phosph ory1ox;§- hexyl 8%#%%%6; -5)2 %¥6HE%§HB y

cydodk?bngp}ﬁébwbénmboaemdnnﬁiKylBES&eGF{XDf%éIK@Jp@ﬁdueNRARs—
ep A a
NHCO%W§a§$1§%h?gyﬁﬁﬂfg%%ﬁﬁ éﬁ%@ﬁ%&ulfonyl)-isobutyl-anin

0] - 6- phosphonooxy
hexyl car banoyl } - 2, 2- di phenyl - et hyl ) - car bam ¢ aci d
wherelméhhwd Estté¢ seme%&sdlgfereet 78 aetetyd Wes diesgionp egnsiging of H, a

strai gh{n'lléy X H ?CB gﬁ £ 09“%8 b%nc%iglﬁ%rlw%@? 3 %j g%grb%g qxtoms a

ure strre

cycloalRyr grbiyedf Dyo 6 eaeos stopRase t@t-bpakatariwayHPLC and
| yophilized to yield 278 ng (48% yield) white solid.
1H NMR identical as previous entry, see first

wherei?ﬁ%{lgg&;e&%? _ﬁ?éﬂ?}lfeag 0 EOI%lStiP %qgadr §’Ha'1 S alkyl %roup of 1 tg 6 carbon

no- 3- f 'uor o- behzenésul fonyl ) -i so
atoms, Wryhched alklyt group of 3 to 6 carbon atoms, a cycloalkylalkyl group havmg 3t06

crbon G G A LA % i RS Y B

compound XI) (PL-5 15) The procedure nake thls
derivative was as described in the deprotection step
13, figre cohpomed hiodaimotds véisosten isfel ds 139 ng 70% af ter
reverse phase HPLC. 1H NMR identical as previous
entry, see first nethodol ogy above. Bioavailability of
14. the dogipioakd @6claim 12 or 13, wherein X and Y, the same or different are selected

from the group consisting of methyl, ethyl, H, F, Cl, Br, I and -NR4Rs.

15. The compound of claim 14, wherein X and Y, the same or different, are selected from

the group consisting of H, F and NH,.

16. The compound of any one of claims 12 to 15, wherein X is NH; and Y is H or F.

17. The compound of any one of claims 12 to 16, wherein X is 4-NH,.

18. The compound of any one of claims 12 to 17 wherein Y is 3-F.

19.  The compound of any one of claims 12 to 18, wherein R is selected from the group
consisting of a straight alkyl group of 1 to 6 carbon atoms and a branched alkyl group of 3 to

6 carbon atoms.

20. The compound of claim 19, wherein Ry is iso-butyl.
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To assess the extent of in vivo cleavage of the

phosphate group fromthe putative conpounds, PL-100,
woreode@2stbased on PL-100), PL-337 and PL-515 (PeE€d200/001963

PL- 337) conpounds wer e adm ni stered per os (po) (50

21 B bmiodnd BheERdAGa R A FoRpee T A KFval o

post -admi ni stration. PLI@ is an active ingredient
(protease inhibitor) &1; }l:é g(k[ol | owi ng formula; PL-337
IS an active ingredl p ease inhibitor) of the
follow ng fornmul a; The tive ingredient has been
shown to be ef fOgi mﬁ. nst an H V-1 aspartyl
protease (U 6,632, 816 The active
i ngr edi ent 0 prﬁ[ient (@bitgbﬂ'r— z viral activity
when t est tated HI V-1 viral strain (NL4.3
as theHyN viRgs) as wel | as several nutant
strains. Al test articles (PL-100, PL-462, PL-337 and
PL-515) were prepared inXWfferent vehicle at the
final concentration of 25 ng/nL. The vehicle
whereiponpdgirtd, on is as follows: (1) 20% et hanol ; 50%
propyl ene glycol; 0.05% w v Tween 20 and water (M x);
(2) PBS buffer (PBS). Test articles were adm ni stered

wherefnOY FRLGecRRY REMah Wu?)éoﬁﬁﬁtﬁigaéf 18 SREHR a0 RrRPSH 106 6 carbon
50 ng/ kg. Each ar e was tested in threé rats. Blood

atoms,szahrpamé@d(edkzl Doep i P todr earbwsl dtepsed cxeloalke group ofldde 6 carbon

atoms’ha’r v{ﬁ% eéoq do§/g§ gg’ntl %@uéﬁg“@g ﬁg%lge Fg -smh?ﬁ]oom

COR,f®duUCH,0d, pl asma was separated and stored at - 7Q0C.
Pl asma sanpl es together with standards and quality
control sanples were treated to precipitate proteins,

where ﬁ‘i 8@@%{%§ f@y A dhﬁ@§7£r r f&(%g%ﬁﬁ%ﬂ& %r&lfp g&nsﬁﬁgg 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,

wherein Rg is selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl group having 3 to 6
carbon atoms in the cycloalkyl part thereof and 1 to 3 carbon atoms in the alkyl part thereof.

22. The compound of claim 21, wherein n is 4.

23.  The compound of claim 21 or 22, wherein Y is selected from the group consisting of

methyl, ethyl, H, F, Cl, Br, I and -NR4Rs.

24.  The compound of any one of claims 21 to 23, wherein Y is selected from the group

consisting of H, F and NH,.

25. The compound of any one of claims 21 to 24, wherein Y is H or F.
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50 ng/ Kg PL-462 = 43 ng/Kg PL-100 50 ng/Kg PL-515 = 43
nmg/ Kg PL-337 The results denonstrate that PL-462 and

weReo3a&seonpounds may be delivered orally in aPEECA2006/001963
sol utions. None of the PL-462 and PL-515 conpounds,

elivered. ,as aqueous,sol utiops, are detected in the
2. ey Oba M S05 dedt S ruRTEnaEdhol | s t o
PL-100 and PL-337 the parent drugs. Aqueous dosing of
PL-462 and PL-515 sol uti ons showed equival ent to
27.  'thd gimpopnd wfesryione oflehy gwer of cdimpRl tGlP, avbgrem Y3g3-F.
conpared to non-aqueous formulations of PL-100 and PL-
337. Based on these results, all the phosphoryl ated
28. TREaHpEnddEsey ichedf cRihdel py 27 eWkertiAVIENk iselactedl Iffom the group
~ denonstrate simlar pharmacokinetic properties.
consistipppt ¢ stirashtcadler! fereunsft | oLogPhomvatoms aad e dianebehalriggroamert 3 to
orrespondi ng H'V protease inhibitors (drug) are
6C&b0ﬁg8?§llomn Tabl e 2. The LogP were neasured in a
standard fashion by dissolving 1ng of conpound in 0.8
nL of each qctanqgl and phosphate buffer pH 7.4 (0.04 M
29. RFF@ﬁ§W¥m¢WéC@Hﬂ@éhwgﬁ?méﬁﬂ tsotylconpounds i n the
phases was detected by LC-MS. This test denonstrates
a - bl ety 0fhqt WS igal pH
0. TR il 21 REERTROUHR Bl ORI ohly
sol ubl e as conpare to the correspondi ng drugs. The
nunbers of the compounds |isped in Table3 (Ex. No.)

corresponds to the exaanﬁb_B_{)H
|
O

O\\ //O /[/\/\
S
l XN NH

X |
H,N \Y Re

2

Xvi

wherein Y is selected from the group consisting of H, a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkyl group of 3 to 6 carbon
atoms, F, Cl, Br, 1, -CF3, -OCFj, -CN, -NO,, -NR4Rs, -NHCOR4, -OR4, -SR4, -COORy, -
CORy, and -CH,OH,

wherein R4 and Rs, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms,

and a cycloalkyl group of 3 to 6 carbon atoms,

wherein Rg is selected from the group consisting of a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkylalkyl group having 3 to 6

carbon atoms in the cycloalkyl part thereof and 1 to 3 carbon atoms in the alkyl part thereof.

31. The compound of claim 30, wherein Y is selected from the group consisting of H, F

and NH,.
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32.

33.

34.

35.

consistigg of Blstralght alkytgrou
6cmbonQ%ﬁm SR4, -COOR4, -COR4, and - CH2OH or X and Y

36.
37.

15

38.

20 39.

nunbers presented above. Table 3: Structures of |ysine
based conmpounds in accordance with the present

w0 pooensdsesr Ex. No D, L, (PL-#) XY n R R2 R3 RGI/&E¥006/001963

DLR S, RS 1 (PL-461) 4-NH2 H 4 (HO 2P(O (C6Hs)2CH
CH3O- CO iso-butyl HH S S 2 (PL-462) 4-NH2 H 4
(NaO) 2P(O) (CBHs)2CH CH3O- CO i so-butyl HH S, S -

?E%COE‘B@II“ 4 H}N Cight %&{@L%gn 2‘% Ngz&ﬁ 42( %2%0 o

Napht hy I-1 CH2 4 nmor phol i ne-CO | SO butyl HH S, S 5

i P LR AT 2 b

CH3O-CO iso-butyl HH S, SW claim 1. A conpound of
formula XV and pharmaceutically acceptable salts
Theewopounyt ofanyse oif AnyionesofFlams 40 tpBdrehaein Yawd-¥, the
same or different, are selected fromthe group
consisting of H, a straight alkyl group of 1 to 6

Th¢ beip@indret,ant ot afcheds a0 ky B4, gwherpindl, i3 stlected (fﬁmbdﬁ group
atons, a cycl oal kyl g Pu of 3 to 6 carbon ato

gagbon nopis anNaLbIeRtg ed almap of 3 to

gether define an al kyl enedi oxy group sel ected from
the group consisting of a nethyl enedi oxy group of

The compound of claim 35, wherein Ry is iso-butyl.
The compound of c¢laim 1, wherein said compound has formula X1X

O

I
HO—FI’—OH
O

2

XIX

The compound of claim 1, wherein said compound has formula X7X”

O

N
HO—llj—OH

L()/\/\
S\ NH

XX’

The use ofthe compound of any one of claim 1, 12, 21 or 30, in the preparation of a

compound of formula:
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formula -OCH2O- and an et hyl enedi oxy group of formula

-OCH2CH2O-, wherein R6 is selected fromthe group
weongiexsesqilg of a straight al kyl group of 1 to BCTaAb®R001963

atons, a branched al kyl group of 3 to 6 carbon atons,

a cycl oal kyl al kyl group having 3 to 6 carbon atons in

the cycl oal kyl part thgreof and 1 to 3 carbon atons in

the al kyl part thetH®fP-\@tdrein R4 and R5, the sane or

different, are selectegh fromthe group consisting of

H a straight alkyl gfoup of 1 t@ 6 garbon atoms, a

branched aIkyIOgnde of 3 to 6 c rbo atons, a

cycl oal kyl pS 0 ONMBR, and
tert-buto bony&/ggg eraﬂn ' and RS . the
same ri{=tent,Rgre sel ected frof the group
consi ng of M, a straight aIkyI group of 1 to 6

car bon atons a_branched al kyl ? 3 to 6 carbon
40.  Fhowse ofa copwouad Rf;@nyg%ns@éC@fm%Lﬂ@ 8 ea?‘bdﬁ the RIRRATatiNPT 2
onyl . 2. The conpound of claim1l,

PL461%ﬁé&QR§%ﬁﬁ¥gﬁﬁp3 The conpound of clains 1 or 2
wherein X and Y, the me or different are sel ected
fromthe group consisﬂ ng of methyl, ethyl, H F, d,
Br, I and -NR R5. P —The npound of claim 3 wherein X
and Y. the sanme or different, are selected fromthe
group consi sting H F and NH? . 5| compound of
any one of clanyg 1 to 4, wherelln NH2 and Y is H
or F. 6. ~-nﬁuwﬁa\ﬁf\aﬁ§\@ne i clamﬁs—l to 5,
wherein X 4-NH2, 7. The conpoumd of any one of
cl ai or.8 wher Yis 3. onpound of any
one of ’claims 1 to 7, where b | ted fromthe
group consisting of a straigh oup of 1 to 6
carbon atons and a branched al kyl group of 3 to

or a PL462 compound of formula:

|
NaO—P—ONa

0]
g L
O\\S//O f N~<
/\/\/\
SN N o—

and derivatives thereof.

41. A process for synthesizing a compound of formula ///
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6 carbon atons. 9. The conpound of claim8, wherein R
is iso-buty\. 10. The conpound of any one of clains 1
W 2009/06280€rein R4 ' is H 11. The conpound of BCHCAR®6/001963
of claims 1 to 10, wherein R5' is H or
tert-butoxycarbonyl. 12. The conpound of claim1,
wherein said conpound kas formula XIV XIV wherein n is
3 or 4,wherein X atO¥P-tOKd sane or different is
sel ected fromthe group, consisting of H a straight
al kyl group of 1 to g carbon atons, a branched al kyl
group of 3 to CQ5ben atoms, a c¥tlogl kyl group of 3

to 6 carbon Br I, CF3N-OCF3, -CN
N2, - NR -00834 - COR4,
and - CH2 er ei R4 and R fhe me or different,

are sél,bcte fron1t group conS|st| of H a
straight al kyl 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 and

tert- butoxycarbonyl werein Ris selected fromthe

roup consi stin straight a f 1to6

the pm%gsr%dwréstl% teg Q?acryc%tm& a‘fof%n Ouél!ri lé%%or%}ﬁfasf o 6 carbon

atons, a cycloalkylalk@l group having 3 to 6 carbon

atons in the cycloqﬁ y% rt thereof and 1 to 3 carbon

atons in the al kyl "par ereof. 13. The conpound of

claim 12, wherein n is04. 14. The conpound of claim 12

or 13, wherei n,X d Y, the sanme or different are

sel ect ed fronw?ﬁg’g up consisting of nethyl, ethyl,

H F d, B ang” - :

N k’/

XIX

with a reactive amino acid having structure :

wherein LG represents a leaving group, selected from the group consisting ofhalogens, azide,

a symetrical anhydride, a mixed anhydride, an active ester and a reactive hydroxylamine;
wherein n is 3 or 4,

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

cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -OCFj3, -CN, -NO,, -NR4Rs, -
NHCORy4, -OR4, -SR4, -COOR,4, -CORy4, and -CH,OH or X and Y together define an
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15. The conpound of claim 14, wherein X and Y, the

sane or different, are selected fromthe group
w@oemwsierseeig of H, F and NH2. 16. The conpound PET/@A3006/001963

one of claims 12 to 15, wherein X is NH2 and Y is H or

17. Th nd of f. cl
i3 I e R Sl b iy o
formula' P@ﬁ"@) %1% 3/16‘9(@@15%/ grOXg 08 fdnfula BCH g ompound  of

one o cla wherein R6 is selected
fron1the group consi sting of a straight al kyl group of

it SRR P ap e BN SE RS rSH R L ubon
atoms, &btahch&PalRyt yljou}?flaf 3TiB& €RBROLIdEhsOh c?&l@hlﬂyllgroﬂb%ﬂ 8i to 6 carbon
sai d conmpound has formula X V XV wherein nis 3 or

atoms, agidler gionp vf fosmadsl Rot€Q--frhsnsin fea g SlAsteddrym 819 &1 @UIbFOYlSl““ng of

a stralgﬁ‘ﬁ,% %ﬁ% egl e{ilwlﬁylrog{l 8{“”? t8 %’ar&g‘l gtgr %g?%gtn%n@nsethﬂ propyl, iso-

propyl, &6/l Oﬁblbﬁlyl,gfeﬁtulﬁhtjblt té}t-bﬁ)tyﬁ(‘ﬂfﬂr bad), at oyoallyl (thyp Ba\(mg 3t06
- CFR3, NRARS, m 9?4
carbon ADOGRE. £ cyebﬂanopy&n&ycleip@dq ciihed &y elomy T @Edun h%“ng 3to6

carbon gt%H:FS if rthedé co(faﬁlﬁf'iaart %e‘?eﬁqﬁgqt 6% {e{r&m ﬁtbﬁsgﬁ @Hépalkybl part thereof,

consi stin a straight alkyl group of
(e.g. cyeliiphipyl-ﬁhﬁsqych)hbxyslr(bﬂiﬁdeml)kym athybaxy goup of d ® €arfbon atoms

T UL LT AR Y
CH,OsLE#L At airk YCI8/cauR FOf pykrdIRif/] CRpBInyl, 4-morpholinyl, CH;0,C-,
CH;0,CCH,-, Acetyl-OCH,CH,-, HO,CCH,-, 3-hydroxyphenyl, 4-hydroxyphenyl, 4-
CH;0C¢HsCH,-, CH3NH-, (CH3);N-, (CH3;CH,):N-, (CH3CH,CH3);N-, HOCH,CH,NH-,
CH;0CH,0-, CH;0CH,CH,0-, C¢HsCH,0-, 2-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrazinyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 2-quinoxalinyl, a
phenyl group of formula

a picolyl group selected from the group consisting of

CH,
H,
/ - N/ and P

a picolyloxy group selected from the group consisting of
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atons, a branched al kyl group of 3 to 6 carbon atonmns,
a cycl oal kyl al kyl group having 3 to 6 carbon atons in
wo b@7oyxskoal kyl part thereof and 1 to 3 car bonPGI/OAB006M01963

the al kyl part thereof. 22. The conmpound of claim2 1,
wherein n is 4. 23. The conpound of cIaingZ 1 or 22,
wherein Y is selected fromthe group comnsistjng of
nmethyl, ethyl, H F, d, Br, | gnd -NR4R5. 24. The
compound any one of cl ai Ci\pg/zs, einYis
sel ected| from the group ting%of H, and) NH2.
25. The ([conpgund of any clains 2 1|ito 24,
wher ei n Y~ er” F~26. conpound *¥f any~gne of
claims 2 1 to 2%, wherein Y is F. 27. The conpound
of any one of any one of clainms2l to 26, wherein Y is
3-F. 28. The conpound of any one of clains 2 1 to 27,

j ' f d onsisting of a

o subst IR R AT Sp SR8 P PR o B o s and

branched al kyl group of 3 to 6 carbon atons. 29. The
conpound of claim 28, wherein Ris /so-butyl. 30. The
compound of claim 21, wherein the conpound has formul a
XVl XVI inYis selec m t he grou
consi stjng of |H, a straight al’kyl group gilg ?b 6
car bon "atlbns, ja br anched &%rxL.group of u§t6 ar bon
atons, a cC oabkyl group ofv*3 to 6 c&bon , F,
a, Br, 1, -CF3, -0OCF3, -CN, -NO2, -NR4R5, -NHCOR4,
-OR4, -SR4, -COOR4, - COR4, and - CH2OH,

and a group of formula,

2>

a naphthyl-1-CH,- group of formula V
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wherein R4 and R, the sane or different, are selected
fromthe group consisting of H a straight al kyl group
w@B001/062526 car bon atonms, a branched al kyl groupCDCA306/001963

6 carbon atons, and a cycl oal kyl group of 3 to 6
carbon atons, wherein Ris selected fromthe group
consisting of a straight alkyl group of 1 to 6 carbon
atons, a branshed al kyl group of 3 to 6 carbon atons,
a cycl oal kyl al k§H2group having 3 to 6 carbon atons in
the cycl oal kyl part thereof and 1 to 3 carbon atons in
t he al kyl par 31. The conpound of claim 30,
wherein Y is gelected fromthe group consisting of H,
F and NH2. 32. \Jhes nd of clainms 30 or 31, wherein
Yis Hor F. 337 The™ ound of any one of clains 30
to 32, wherein Y is F. 34. The conpound of any one of
any one of clainsV30 to 33, wherein Y is 3-F. 35. The
conmpound of any one of clains 30 to 34, wherein Ris
sel ected fromthe group consisting of a straight alkyl

’ group of 1 to 6 carbon atons and a branched al kyl

a naph@K PRICIOL gdoupfGoeanh@n atons. 36. The conpound of
claim 35, wherein Ris /.v-butyl. 37. The conpound of
claim1, wherein said conmpound has fornmula Xl X Xi X 38.
The conmpound of claim1l, wherein said conpound has
form#ea XIX X X 39. The use ofthe conmpound of any one

i 1 or 30, in the preparation of a

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, [, -CF3, -NO,, -NR4Rs, -NHCOR,, -OR4, -
SRy, -COORy, -COR4 and -CH,OH, and,

42. wherein Ry and Rs, the same or difterent, 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, and tert-butoxycarbonyl.The process of claim 41,
wherein the acylating step comprises;
a. increasing the alkalinity of an aqueous solution comprising the compound of
formula XX up to about pH 7 to about pH 10,
b. adding a solution comprising the reactive amino acid in a dipolar aprotic
solvent and allowing reaction between the compound of formula XX and the
reactive amino acid by agitation for a period of about 1 to about 24 hours at a
temperature of about 0°C to about 40 °C, and;
¢. extracting the compound of formula 7// from an aqueous phase comprising a

compound of formula /// with a suitable solvent selected from the group
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conpound of fornula: O 40. The use of a conpound of any
one of clains 1, 12, 2 1 or 30, in the preparation of

w@2mzaab2€onpound of formula : or a PL462 conpPCmdA2f06/001963

43.

formul a: and derivatives thereof. 4 1. A process for
synt hesi zi ng a conpound of formula ////// th roces
conpr i°SPHYNEHd cEpd ﬁcegs?tea@wa g D& M ot (SoBR0A BRARI Ketone,
XX XIpRich hélog%?éd s\éﬂfve‘[ﬁ&‘ &%n?%héini'&@lVéqﬂgxla%E H%Ieldﬁe :

wherein LG représents a | eaving group, selected from
the group consi sting of hal ogens, azide, a synetrical

Sl de,com kot antyir Lo eh detlve SRLETANLE, i

with th@R&lvdat. the same or different, are selected fromthe

44.

45.
of for

46.

group consisting of H a straight alkyl group of 1 to

6 carbon atons, a branched al kyl group of 3 to 6

et Saimgy 0 Wnin BBy e NRars,
NHCOR4, -OR4, -SR4, -COOR4, -COR4, and -CH20OH or X and

Y _toget her define anal kyl enedi oxy group selected from

tIhe RiPEHOL PR PingJaits B et yidiE gPHRYISIHE defevefing compound

H{H%I a -OCH20O and an et hyl enedi oxy group of fornmula

CH2O, wherein Ris selected fromthe group
consisting of H a straight alkyl group of 1 to 6
car bon ggorrs, a, branched al k}(g)r%%gﬁ of 3 to 6 carbon

at BIRECSSAOTY OIS IA 2 GIARYHP ar bon
9
HO—FI’—OH
0]
7 O
z H
O\\S//O : N<
e NN (CH N Rs
[
k/ = Rs 2
Y
1A
the process comprising the step of acylating a compound of formula X7V
o
HO—-P—-OH

|

@]
0, 0 L
s’
X(Y N7 (CHI—NH,
\/,\; Rs

Xiv

with a reactive amino acid having structure :
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atons, and a group of fornula R3L-CO, wherein R3L is
sel ected fromthe group consisting of a straight or
whe@mnobeses al kyl group of 1 to 6 carbon atons (BCTCA2006/001963

met hyl, ethyl-, propyl, isopropyl, butyl, wbutyl,

tert-butyl, ?er/-butyl-CH2-, etc.), a cycloal kyl group

having 3 to 6 carboff2atons (e.g. cyclopropyl -,

cycl ohexyl - etc.), cycl IkyIaIkyI group having 3 to

6 carbon atons HN %oalkyl part thereof and 1 to

3 carbon atons in| the'al kyl part thereof, (e.g.

cycl opropyl - CH 2+q cyé?ohexyl CH -, etc.), an al kyl oxy

group of 1 to 6 carbon atons (e.g. CH3O, CH3CH2O ,
whereir/ sGrtpresenGa legeng gioupph® (Boc), etc.),

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

- CH2CH2CF3, pyrrolidinyl, piperidinyl, 4-norpholinyl,

whereildi@@6r4, CH3OQ2CCH2-, Acetyl - OCH2CH2-, HO2CCH2-,

3- hydr oxyphenyl, 4-hydroxyphenyl, 4- CH30C6HACH2-,

CH3NH— (CH3)2N— (CH3CH2) 2N-, (CH3CH2CH2)2N-

wherem2 pyr Lar )I?FIé sim% yo%%ggt%ehts 36633/ rs?: %pf 4)rn )}1[—1? §§/un (é)n51stmg of H, a
stralght&Wyﬁlétd’iiﬂ of 12toquédrBdry dtoms; ﬂbﬂaﬁﬂieﬂ'alkﬂ'gﬂdum 3}/10,6 carbon atoms, a
I soqui nol yl, 3- |squ|noI%b 2- qui noxal i nyl

cycloall@fl gl # 3P pusaben pows! §i Chrlrup s@ﬁse&@&,ﬂ&m Nl@e I¥R4R»
t f t
NHcoﬁhoﬁdﬁgCO@m S dcb“@t ?ng@%%(:%%s@%/ K e%“& Sfd sf & etﬂéfroa"%ﬁm an

group consi s pyrid
alkylen&hd)peﬁtge[dlpf sdentédhdrogt abikp geauys icshididngg 0b arndcmy@hahpxy)fgoup of

| a, wher i S sele ted fromthe oup
formula e g aBFﬁHped‘%ﬁéhﬂ%‘Bt VST S il a 1v 1V
a naphthyl-1-CH 2- group of formula W

wherein Rj3 is selected from the group consisting of H, a straight alkyl group of 1 to 6 carbon
atoms, a branched alkyl group of 3 to 6 carbon atoms, a cycloalkyl group of 3 to 6 carbon
atoms, and a group of formula R35-CO-, wherein R34 is selected 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, fert-butyl, tert-butyl-CH,-, 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,-, etc.), an alkyloxy group of 1 to 6 carbon atoms
(e.g. CH30-, CH3CH,0-, iso-butylO-, tert-butylO- (Boc), etc.), tetrahydro-3-furanyloxy, -
CH,OH, -CFs, -CH,CF3, -CH,CH,CF3, pyrrolidinyl, piperidinyl, 4-morpholinyl, CH;0,C-,
CH30,CCH;-, Acetyl-OCH,CH,-, HO,CCH,-, 3-hydroxyphenyl, 4-hydroxyphenyl. 4-
CH3;0C¢H4CH,-, CH3NH-, (CH3):N-, (CH3CH;),N-, (CH3CH>CH,),N-, HOCH,CH,NH-,
CH;0CH,0-, CH3;0CH,CH,0-, CcHsCH,0-, 2-pyrrolyl, 2-pyridyl, 3-pyridyl, 4-pyridyl, 2-
pyrazinyl, 2-quinolyl, 3-quinolyl, 4-quinolyl, 1-isoquinolyl, 3-isoquinolyl, 2-quinoxalinyl, a
phenyl group of formula
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a naphthyl-2-ClI 2- group of fornmula VI VI wherein X
and Y', the sane or different, are selected fromthe
w@e@apexsensi sting of H a straight al kyl groupP©f/CA2106/001963

6 carbon atons, a branched al kyl group of 3 to 6
carbon atons, a cycloal kyl group of 3 to 6 carbon
atonms, F, d, Br, I, - , , -NRAR5, - NHCOR4,
-OR4, - SR4, COOR4 X 4 and -CH20OH, and, 42.
wherein R4 and R5, the &\ne r different, are sel ected
fromthe group consisti 11, a straight alkyl
group of 1 to 6 carbonYatons, a branched al kyl group
of 3 to 6 carbon atons, a cycloal kyl group of 3 to 6
carbon atons, and tert-butoxycarbonyl.The process of

a picolyt gegumsalectedfionethn erdvp @oyikang ofg step conprises; a .
increasing the alkalinity of an aqueous solutlon
conprising the conmpound of forrmula XI X up to about pH
7 to about pH 10, b. adding a solution conpr|5|ng t he
reactive amno acid in a dlpolar aprotic sdl'vent and

Fextract iamg t
5 formula /// fren1an aqueous phase conprisifdy a
conpound of formula /// with a suitable sol vent
1 el ect ed er he roup COﬂSl ting of ethyl acetate,
a picoly Gy YR Ie eﬂéf(}f YBUPE Ohet hyl ket one, TBDIWK,
hal ogenat ed sol vents or any chem cal equi val ent
t her eof .

N
/ ~ and N/

a substituted pyridyl group selected from the group consisting of

and a group of formula,

10

20
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43. The process of claim42 wherein the aqueous phase
is acidified before being extracted 5 with the

W@ 007062526 44. The process of claim4 1 or 42, PBECAR006/001963

the solvent is evaporated. 45. The process of any one

weri Db £SR3t B S8l AELACE, SOTREL SR SCOXEE

a napht

>

synt hesi zi ng a conpound of formula UA, ITHA]5 the
process conprising the step oL acyl ating a conpound of
formula XIV XIV wth a reactive am no acid having
structure :wherein LG eavi ng group and
wherein nis 3 or 4, t he sanme or
different, are selecte p consisting of
H, a straight alkyl group of 1t s\carbon atons, a
branched al kyl group of 3 to\ﬁ carboh atons, a

cycl oal kyl group of 3 to 6 c2r bon atons, F, d, Br, |
-CF3, -OCF3, -CN, -NO2, -NR4R5, - NHCOR4 , -OR4, -SR4,
hy PR, - orhRof fodbla- $PH2OH or X and Y toget her define
an al kyl enedi oxy group selected fromthe group

consi sting of a ntthyl enedi oxy group of formula -OCH
O and an eth¥1enedioxy group of formula -OCH CH O,
wherein R3 is 3gected fromthe group consisting of H,
a straight alky] group of 1 to 6 carbon atons, a
branched al k 3 to 6 carbon atons, a

cycl oal kyl g f 3 tfo 6 carbon

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

H>
~C | N X
SN
X' Y'
VI

wherein X’ and Y’, the same or different, are selected from the group consisting of H, a
straight alkyl group of 1 to 6 carbon atoms, a branched alkyl group of 3 to 6 carbon atoms, a
cycloalkyl group of 3 to 6 carbon atoms, F, Cl, Br, I, -CF3, -NO;, -NR4Rs, -NHCOR,, -OR4, -
SRy, -COORy, -COR4 and -CH,OH, and,

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, a

cycloalkyl group of 3 to 6 carbon atoms, and tert-butoxycarbonyl.
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30

atons, and a group of fornmula R3A-CO, wherein R3Ai s

sel ected fromthe group consisting of a straight or
whe@mnobeses al kyl group of 1 to 6 carbon atons (BCTCA2006/001963

met hyl, ethyl-, propyl, isopropyl, butyl, /so-butyl,

ped ) oal ky!
. AR o AR S e P e Y 97w
Cy Gl ofigMbing eﬁecan(alnﬁtycafcérp@cid&shsa&&wmg&&mlslih?g/th@%o%ngnd of

6 carbon atons in the cycloal kyl part thereof and
3 car ﬁmmulait)élﬁfsun ta abpret pdl Ryo abwait pHtlfer eof (e.
;¥0%L8%8$ Pl% at sol tl%% Fér%hgglgéﬁée (eacglvé léﬁ‘gl al olar Xprotlc

/ s0- bsdlydrnDand b6 Wmgutydtion HeBogh, th@t:@mi)ound of formula XI V and the
t et r ahydr o- 3-f ur anyl oxy

CH2OH, - CF3, - GH2CF3,
CHZCWQ@P@ AP KL R asytion Qs@rResiopy abqutdoﬁombem Hyhours at a

3. hydr ofy%ﬁg%% 0@?‘2&%‘%%% OBoss G-

%N%xtra&@r@)}%%ompb%%)r&hﬁa, THACHSG] anl Gk bys phbke cd’fl@ﬂsmg a
[2C1 1 2NH, CH30OCH2 CH3OCH2CH2O-, C6H5CH20-,
2- pyr q;(gpmund @fpgpfmagﬂ 14y V\mhr el éwtablq_sglyﬁqndgﬂleetegt from the group

pyraz Tﬂ%
1-i so&dl}]?élr?gpé()ﬁ&gyﬂs% altﬁ g%@wfg&%ng%llvﬁoxa [ hy%ﬁ%ut}él %ﬁtg%ly%etone’
gr oupTBDMEy Imlibgeaated salivyits gr aypcheali@t tead vilewrthdérbel.
group consisting of a picolyloxy group selected from
the group consisting of a substituted pyridyl group
48. $§é pebed of R UhSyIgraH ﬂleceﬁfﬂléblﬁtﬁhrﬂge Rfac AL doe85r0 WRin@ fextracted
formul a, wherein R2 is selected fromthe group
with thecspheing t i ng of a di phenyl methyl group of formula IV a
napht hyl -1-CH 2- group of forrmula V , a naphthyl-2-CH
2- group of formula Vi

49. The process of claim 47 or 48 , wherein the solvent is evaporated.

50. The process of claims 48 or 49, further comprising recovering compound of formula
1l

51. The process of any one of claims 46 to 48, wherein n is 4.

52. The process of claim 45 or 49, wherein X and Y, the same or different are selected

from the group consisting of methyl, ethyl, H, F, CI, Br, I and -NR4Rs.

53. The process of claim 54, wherein X and Y, the same or different, are selected from

the group consisting of H, F and NH,.

54, The process of claim 55, wherein X is NH; and Y is H or F.

55. The process of claim 56, wherein X is 4-NH.

56. The process of claims 56 or 58 wherein Y is 3-F.
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VI wherein X and Y', the sane or different, are

sel ected fromthe group consisting of H, a straight
wa@bkdylexfeoup of 1 to 6 carbon atons, a brancheRCHELCKk06/001963

group of 3 to 6 carbon atons, a cycl oal kyl group of 3

to 6 carbon atons, F, d, Br, |, -CF3, -NO2, -NR4R5,

-NHCOR4, -OR4, - SR4, -COOR4, -COR4 and - CH2OH, and,

57. ThepaidsS¥f aiidomdof ERAnS ARy B8, dihbienl RDLs s@E&ed floRE tReroup
_ fromthe group consisting of H a straight al kyl group
consistigg of aswaighicalkHaoun einkto @cirbamatess 2l leyiranphed plkyt gi®up of 3 to

bon atons, a cycloal kyl group of 3 to 6 carbon

6CMbo§€§%£; and tert-butoxycarbonyl.47. The process of

5 clai m 46, wherein the acylating step conprises; a.
increasing the alkalinity of an aqueous sol ution

38. EgﬁBWFgﬁﬁ%CPH@SQOWB@GW&QGPWWﬁWWHa.XIV up to about pH
7 to about pH 10, b. adding a solution conprising the
reactive amno acid in a dipolar aprotic solvent and

59.  ‘&hd pwicagy ofay oon o elaveert It toeS& omhoreid tlaf rdaotivauhmingl Aéid has
and the reactive amno acid by agitation for a period

SUUCWIGE apout 1 to about 24 hours at a tenperature of about
00C to about 4099, and; c¢ . extracting the conmpound of
formula | HA fropian aqueous Qphase conprising a
conpound of fag | a A wth a suitable sol vent
sel ected f Hijn t he nSi sting of ethyl acetate,
chloroforn1|DCNl EK, i|sobutyl nethyl ketone, TBDMK,
halogenatedfﬁblve S or chem cal equi val ent
thereof. 48. The pro claim47 wherein the

aqueous phase is acidified before being extracted
wherein X°, Y’, Ry, R3, R4, and R are as defined in any one of claims 41 to 58.

60. A process for synthesizing a compound of formula ///B,;
1
HO—Fl’——OH
o)

15
the process comprise the step of acylating a compound of formula XX

@)

1]
HO-P—OH



20

with the solvent. 49. The process of claim47 or 48 ,
wherein the solvent is evaporated. 50. The process of

wW@b@e2528 or 49, further conprising recoveri NBCT/CA2006/001963

conmpound of forrmula 51. The process of any one of
rein nis 4 . 52. The process of

W“haﬁ?gmw”ﬂ@ngfmgé§ﬁ%ﬁgﬁ%in X and Y, the sanme or different

61.

62.

are selected fromthe group consisting of nethyl,
ethyl, H F, O Br, | and -NR4R5. 53. The process of
cIa|n154 s , the same or different, are
sel ected fr onsisting of H F and NHQ.

54. The prose C 55, wherein Xis NH2 and Y is
Hor F. 55 The process of @aimb56, wherein X is 4-NH
. 56. The process 'of cpai mg//56 or 58 wherein Y is
3-F.57. The priddNess
wherein R6 is se¢l ected friom fhe group consisting of a
strai ght al kyh grigup” of t0 6 carbon atons and a
branched al ky] group of”3 to 6 carbon atons. 58. The
process of claimb59, wherein Ris iso-butyl. 59. The
process of any one of clains 4 1 to 58,, wherein the
reactive am no acid has structure wherein X, Y, R2,

R3, R4, and R5 are as defined in any one of clains 4 1

T@e ﬁ)ce@Q)f chhiRreac nmpound of

for r%ul a |HB; the gﬁ?gﬁgﬂge%ﬁgtﬁﬁﬁgﬂ%&%g of

acyt amcf@s’@gdbﬂpkk@.hmt)of)f fipqueoas Xbtion comprising the compound of

formula X7V up to about pH 7 to about pH 10,

b. adding a solution comprising the reactive amino acid in a dipolar aprotic
solvent and allowing reaction between the PL-461 compound and the reactive
amino acid by agitation for a period of about 1 to about 24 hours , and;

¢. extracting the PL-461 compound from an aqueous phase comprising the PL-
461 compound with a suitable solvent selected from the group consisting of
ethyl acetate, chloroform, DCM, MEEK, isobutyl methyl ketone, TBDMK,

halogenated solvents or any chemical equivalent thereof.

The process of claim 61 wherein the aqueous phase is acidified before being extracted

with the solvent.

63.

64.

The process of claim 61 or 62 , wherein the solvent is evaporated.

A process for the preparation of compound II1B
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XIXwith a reactive amno acid of fornula 6 1. The
process of claim60, wherein the acylating step

WE@WpNe2Ses; a . increasing the alkalinity of aPCEHGM2D6001963

sol ution conprising the conpound of formula XIV up to
about pH 7 to about pH 10, b. adding a sol ution
conprising the active amno acid in a dipolar
aprotic solven id al | owi ng reacti on between the
PL-46 1 conpound & e\ reactive am no acid by
agitation for a pe @ about 1~{p about 24 hours ,
and; c. extra g the"PL-46 1 compgund from an
aqueous phz@e ongr si ng the PLge~ conpound with a
sui tabl e s6l vex Gel Ncthed from fhe group consisting of
ethyl acetate, chlorﬁgzsﬁfxixlg}NEEK, i solpyetyyl et hyl
ket one, TBDMK, hal ogenated sol entl /& any chem ca
equi val ent thereof. 62. The/ erE& @ RHN 6 1

S 63

wherei n the aqueous phase i5 aci dPfied” bef ore being
extracted wth the sol vent The process of claim®6
1 or 62 , wherein the solvent is evaporated. 64. A
process for the preparati®B8 of conpound H Bl UB said
process conprising the steps of a) phosphorylating a
compound of formula XVII w th netaphosphoric acid,
mﬁym@s%réhﬁl[rphging%edsteﬁqifyphosphorI c acid esters,
trimethylsilyl polyphosphate phoigﬁorous oxychl ori de
or equhosphentatinger @ofpaupd of formula XV1I

@]
=
HN OH
>\/ N\S//O
\C\)\@NH\(O

with metaphosphoric acid, polyphosphoric acid, polyphosphoric acid esters,
trimethylsilyl polyphosphate phosphorous oxychloride or equivalent thereof in
the presence of an organic base in a dipolar aprotic solvent;

b) hydrolysizing the compound obtained in a) in the presence of concentrated
hydrochloric acid to provide a water soluble hydrochloric salt of phosphoric
acid mono ester, and;

c) acylating an aqueous solution of b) with a suitable reactive amino acid to

provide the phosphate mono ester of formula //1B
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65.

t he presence of an organic base in a dipolar aprotic
sol vent; b) hydrol ysi zing the conpound obtained in a)

WO poovie2sps esence of concentrated hydrochl ori ¢ BCI/GAR®6/001963

provi de a water sol uble hydrochloric salt of

phosphori c id nono ester, and; c) acylating an

aqueous sg@ on of b) wth a suitable reactive am no

acid to proude the phosphate nono ester of fornula

| HBI HB 65. Thg ass of claim64, wherein the

di pol ar aprotic s ent is nmgyhyl iso-butyl ketone or

acet one, _ge. \he process of gL@”n165 wherein said

sui t abl, acti am no aciad Fg a conpound of formula
67. A pr8cEss Wor epari/ng a conpound of fornula

the process conpr|3|ng atlgg a commund of

formulawith a sodi um asey_
S
\\O NH»>

B

The process of claim 64, wherein the dipolar aprotic solvent is methyl iso-butyl

ketone or acetone.

66. The process of claim 65, wherein said suitable reactive amino acid is a compound of
formula :
O
O.
O
700 e
67. A process for preparing a compound of formula

I
NaO—I’D—ONa
0]

\\///\/\/\N N‘<O__
ST R s

caniilf

the process comprising treating a compound of formula
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Q I
\
H2N

with a sodium base.
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