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OF THE I NVENTI ON The invention relates to prodrug of HV inhibitory
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proteolysis of a peptidic noiety. The 5 invention also relates to nethods
for increasing oral uptake, nodify serum protein binding, blood-brain
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(e.g. conbinatorial chem stry, high-throughput pharnmacol ogi cal screening,
structure-based drug design) are providing very specific and potent drug
nol ecul es. However, it is rather common that these novel chem cal
structures have unfavourabl e physi cocheni cal and bi ophar naceuti cal
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Today, drug candidates are often discontinued due to issues of poor water solubility or
inadequate absorption, leaving countless medical advances unrealized. Still other

25  products make it to the market, but never realize their full commercial potential due to
safety or efficacy concerns. Prodrugs have the potential to overcome both challenges.
The technology exploits endogenous enzymes for selective bioconversion of the
prodrug to the active form of the drug. This technology has the ability to keep
promising new drug candidates alive through development, and improving the safety

30 and efficacy of existing drug products.

Prodrugs are mostly inactive derivatives of a drug molecule that require a chemical or
enzymatic biotransformation in order to release the active parent drug in the body.
Prodrugs are designed to overcome an undesirable property of a drug. As such this

35  technology can be applied to improve the physicochemical, biopharmacentical and/or
pharmacokinetic properties of various drugs. Usually, the prodrug as such is
biologically inactive. Therefore, prodrugs need to be efficiently converted to the parent
drugs to reach pronounced efficacy as soon as the drug target has been reached.



WO 2004/ 099135 PCT/ EP2004/ 050753 -2 In general, prodrugs are designed to

i nprove the penetration of a drug across biological nmenbranes in order to
obtain i nproved drug absorption, to prolong duration of action of a drug
(sl ow rel ease of the parent drug froma prodrug, decreased first-pass

nmet abolismof the drug), to target the drug action (e.g. brain or tunDur
targeting), Y82®¥M¥¥ove aqueous sol ubility and stabi |&T{FP6?04/5§°aﬁ3ug (i.
preparations, eye-drops, etc.), to inprove topical drug delivery (e.qg.
dermal and ocul ar drug delivery), to inprove the chemcal / enzymatic
stability of a drug (e.g. peptides) or to decrease drug side-effects. Many
prodrug technol ogi es have al ready been deyel oped dependi ng on the kind of 10
drug that has to be converted. These prodrug technol ogi es include cyclic
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nucl eosi de anal ogi&ito gkt pbstaddycer. bLeen denonstrated [Han et a]. Pharm Res.
(1998) 15: 1154-1159; Han et al Pharm 30 Res. (1998) 15: 1382-1386]. It has
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entity, and may W&dﬁ%g&fﬂ@w%ﬂawm@hﬁsemﬂhmg@sﬁ%a@ eRmeNtof r get nol ecul e.
25  cytomegalovirus infections. After oral administration, the prodrug is rapidly converted

to gancyclovir by intestinal and hepatic esterases. Recently, alanine and lysine prodrugs
of novel anti-tumour benzothiazoles have been investigated. Peptide carrier-mediated
membrane transport of amino acid ester prodrugs of nucleoside analogues has already
been demonstrated [Han et al. Pharm. Res. (1998) 15: 1154-1159; Han et al Pharm.

30 Res. (1998) 15: 1382-1386]. It has indeed been shown that oral bicavailability of drugs
can be mediated by amino acid prodrug derivatives containing an amino acid,
preferably in the L-configuration. L-Valine seems to have the optimal combination of
chain length and branching at the 3-carbon of the amino acid for intestinal absorption.
hPEPT-1 has been found to be implicated as the primary absorption pathway of

35 increased systemic delivery of L-valine ester prodrugs. Recently, it was shown that the
BPEPT-1 transporter need to optimally interact with a free NHj, a carbonyl group and a
lipophylic entity, and may form a few additional H-bridges with its target molecule.
L-Valine-linked nucleoside analogue esters may fulfill these requirements for efficient



L- Val i ne-1i nked nucl eosi de anal ogue esters may fulfill these requirenents
for efficient WO 2004/099135 PCT/ EP2004/ 050753 -3 hPEPT-1 substrate
activity [Friedricbsen et at Eur. T. Pharm Sci. (2002) 16: 1-13]. The
prior art for aneliorating solubility and bioavailability reveals however
only amno acid Erodrugs (only one am no acid coupled) of small organic
nol ecul es wWHEP @3YYPHE  anino acid is nostly coupl ed t HESEGHOEELE? bonds,
since they are easily converted back 5 to the free therapeutic agent by
esterases. Prior art docunents describe processing of prodrugs by a nunber
of proteases, such as am nopeptidases (PCT application W01/ 68145) and
am notri pepti dase (PCT application WO02/0263). PCT application W99/67278
describes a targeting strategy 10 for CD26/ DPPIV i nhibitors which becone

active upon pr Ocﬁﬁﬁiﬂﬂsu@%a%ﬁfwg%lgh%ﬁ&aﬂmfw {5/ ol y'?%e ott
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technol ogy to nore cfively | ) y, particularly
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protein binding of a therapeutic compound D and to target specific sites in a mammal.

25  Specific therapeutic compounds are HIV inhibitory compounds, in particular HIV
protease inhibitory compounds, more in particular compounds of formula (Ia).

The present invention provides a new prodrug technology and new prodrugs in order to
modulate the solubility, protein binding and/or the bioavailability of a drug. In the

30 present invention the prodrugs are conjugates of a therapeutic compound D and a
peptide wherein the conjugate is cleavable by dipeptidyl-peptidases, more preferably by
dipeptidyl-peptidase IV. The present invention furthermore provides a method of
producing said prodrugs. The invention also provides a prodrug technology to more
selectively target drugs, to modify, particularly enhance brain and lymphatic delivery of

35  drugs and/or to extend drug half-lives in plasma.

In one aspect the invention telates to a pharmaceutical composition comprising a
prodrug of a therapeutic compound D. The therapeutic compound D is not a peptide or
a protein, and includes a terminal primary or secondary amino-group capable of



a protein, and includes a termnal primary or secondary am no-group capable
of WO 2004/ 099135 PCT/ EP2004/ 050753 -4 binding wth the carboxyl -group of
an amino acid. O alternatively, the therapeutic conpound Dis bound to a
l'i nker Am conprising a primary or secondary am no-group capable of binding
with the carbox 1 -group of an ami no acid. The prodrug erised in
that said pr gﬁ rlses sai d therapeutic conpoundPE&FP%Eggggé an 5

ol i gopepti de, sald ol i gopepti de consisting of a general structure H[X-Y]o,
wherein nis between 1 and 5, wherein X and Y in each repeat of [X-Y] are
chosen i ndependently from one another and independently from other repeats,
and wherein X is an amno acid, and Y isgan L amno acid selected fromthe
group consisting of praline al ani ne, hydroxyproline, dihydroxyproline,

t hi azol i di necar bBEﬁXJ.'n bgmﬂo&ﬁ g%dngggm adif d}qﬁ*%@@}r q{elﬂﬁ Pedgb pecolic acid
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dependi ng on 1She agtivivalclengoih pifticuted advinhibitor of IV peotimss] et pattivelat sstompound

hexapeptide has af@enes @) afd hiibiighal@b to¥nliay] or Val-Y-[X- Y] 2. 30
According to one enbodinent Y is proline or hydroxyproline or

di hyd I | ect ed
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Phenyl al ani ne, | s mspt t’&fe%%@ﬁ%ﬁ&&@%@ﬁ g‘f@“@!ﬁ?ﬁ REAPeRHBdi ment, Xi s
sel ect ed frordlt héemmpdﬂqzwlamﬂblew@o@§( mstplaﬂtmhpbwc)r afoitic a@jngreeidic acid in
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t herapeutic conpgu
oligopeptide H-[X-Y], is a tetrapeptide or hexapeptide selected from the group of Val-

Y-[X-Y]12, more in particular Val-Pro-[X-Y];.; in order to have a good intestinal

25  absorption, followed by a slow or fast release of the therapeutic compound combined
with modifications of solubility, depending on the choice of X and Y. In one
embodiment the tetra or hexapeptide has a general structure Val-Y-[X-Y] or Val-Y-[X-
Y]a.

30  According to one embodiment Y is proline or hydroxyproline or dihydroxyproline or
alanine. According to another embodiment, X is selected from Valine, Aspartic acid,
Serine, Lysine, Arginine, Histidine, Phenylalanine, Isoleucine or Leucine. According to
another embodiment, X is selected from the acidic amino acids Aspartic acid or
Glutamic acid in order to have a slow cleavage, from the positively charged amino

35  acids Arginine, Histidine or Lysine in order to have a fast release of the therapeutic
compound D.



WO 2004/ 099135 PCT/ EP2004/ 050753 -5 The ol igopeptide [ X-Y]" may be coupl ed
via an am de binding to an am no group residing on an organic nol ecul e/ atom
such as an aronmatic group of a therapeutic conpound, residing on a

car bohydrate or residing on a nucl eoside or on a heterocyclic group or
residing on an alk al kenyl or al kynyl or residing on, an_anor anic 5

nol ecul e/ at offP 2 qﬂ*%ﬁ@ enbodi nent the ol i gopeptide H-[iwq? 2@§m% ﬂpled via an
am de binding to an amno group residing on a aromati c group of a

t herapeuti c conmpound, residing on a carbohydrate or residing on a

nucl eoside. Alternatively, the oligopeptide H[X-Y]o is 10 indirectly
coupled to the therapeutic conpound D viasa |inker conprising an am no
group. Such a |inker can have the general structure of an oligopeptide Am

wherei n 1 angeSubBl SR, d 305 manﬁapaﬁagsml%rtwn% 1 to 3, or

ml. A in the struct am no aci d In one

enbodi ment mel aﬁ?f‘d}i‘glog a'%/%fg?“ffé“"l‘?-‘iulelﬁtf’ §rhgs af‘ﬁ”a%?ﬂ“padlat fé ?“mﬁas a general
structure H[X- chnmm@resfﬁhe owé cagopeivts ot gesifiig on a pyclepdide on o wleeteaasydicA | s

linked at its anmigam -“““EF“S’ oM iRyl dMedylioflflkyay el iekiging 6n dn@orgMid gopept i de
H[XY],,. The5 ol 'aﬁ’e%\g/&) A. or the amno acid Ais Ilnﬁed at its
carboxy-term rius via an ani de or ester binding to the therapeutic conpound

D. Pharmaceutical conpositions_ can co r| se pr ygs of s for the
prevention or tragies@rediggnt the gligopgptideH- 0‘113?5{%%%&31%% K2t he

t her apeuti ¢ conpcunim gicmpmaldmgoxamromatmatouplofugherapcuupmnoam weidiggoni nhi bi t or of
MV protease, nOr Qalbbhydfelol f4liAd orth uOIBGRAL. f)’dtem@livefy&ﬁé"@lig@pef)ﬂuf%}l g, ishe prodrug

h the f d
Const ruct of ' s ia@?@mwgth&%gﬁ&ﬂ"méﬁﬁ?%P‘ﬁ%?‘%%em}’ﬂ’era B Conpound D
is not a peptide &fPaS %Péﬂ’@fehc%dthezﬁ?‘%%’ﬂl%qaﬁé’ EIERSp ﬁ?fe’EB‘npound D

i ncl udes a ter nm nalgesiretweer ytods arslemmmawsﬂmetmelgrmdpormpa@mhwummdl ng with
the carboxyl - groug&ﬁbmy&mnaecl@%@rﬂgtmre&bm&e =1 Ha1a5P Qatab. 4 conpound D

is bound to a l'rblée(img%o Slgclhsdllnqgrﬁlas g?nrggm&u&m 15 a%r)b q.g;&gopggﬁ&gup capabl e

of bi ndi ng W|tht an_amn
consi sting of %alfhn‘{fﬁﬁlaﬁ‘ﬁ’éﬁﬁlil ACRIRO- e Vi 80 amide ij‘fﬂdéﬁ’ﬁl de with a
general 30 str uctaligepeptidp H-[X}Y];. The eligopeptilechan the beino 2cibA islinkddatitn =1 to 5,

wherein X and Y Io&b@@q&mﬂu@ﬁea{mﬂée&Xste(bm&hgto%mmemd&mﬁmtIy from one

anot her and '”de%%ﬂ:‘i&%éél Jo&?!c{]&nogﬁt %ongd)%?ep%ﬁugf ﬁﬂﬁiuggr‘é’?o‘?ﬁh% g&v@ﬁm Nk am no

acid, and Y is an am no ac oup nsysting o
proline, al ani ne,Tpantaks yrebnferion. H‘l%ﬁlﬁf?@ﬂ%?td‘!que‘%tﬁF%Wq}Fﬁ‘bcar boxyl ic

aci d (thiopro?l neptiviebinel npprtiolliraeinhibity@EBIV woteess, thofelin B5tidubaro gmpbinde ) |

azei di necar boxyl |0@f@ﬁmgaa)quﬂhégb&@g:@gh@mnmg@m d, glycine, serine, valine,
| euci ne, isoleucine and threoni ne, and wherein the bi ndi ng between the

car boxy- -t er m nusy, ofal fs¥ 10 Aol RfaecR IV MRsalp AR o} RSHUIR Vi@ an ami de.

In one
compound D, wherein said therapeutic compound D is not a peptide or a protein, and

25  wherein the therapeutic compound D includes a terminal primary or secondary amino-
group capable of binding with the carboxyl-group of an amino acid or wherein the
therapeutic compound D is bound to a linker comprising a primary or secondary amino-
group capable of binding with the carboxyl-group of an amino acid, said prodrug
consisting of said therapeutic compound D linked to an oligopeptide with a general

30  structure H-[X-Y],, and is characterized in thatn =1 to 5, wherein X and Y in each
repeat of [X-Y] are chosen independently from one another and independently from
other repeats, and wherein X is an amino acid, and Y is an L-amino acid selected from
the group consisting of proline, alanine, hydroxyproline, dihydroxyproline,
thiazolidinecarboxylic acid (thioproline), dehydroproline, pipecolic acid (L-

35  homoproline), azetidinecarboxylic acid, aziridinecarboxylic acid, glycine, serine,
valine, leucine, isoleucine and threonine, and wherein the binding between the carboxy-
terminus of H-[X-Y], and the amino-group of D occurs via an amide. In one
embodiment the therapeutic compound is an antiviral drug, in particular an inhibitor of



enbodi nent the therapeutic conpound is an antiviral drug, in particular an

i nhi bitor of WD 2004/099135 PCT/ EP2004/ 050753 -6 HIV protease, nore in
particul ar a conmpound of forrmula (la) and the prodrug has the formula (1).
According to one enbodi ment this prodrug, upon activation, has no inhibitory
effect on 5 the CD26/DPPIV enzyne. In one enbodi nent, eptide
H[X-Y]2is %Ozofﬁqg?’éf)eptl de or hexapeptide wherein at PFE&E@%“RQ&& is a

hydr ophobi ¢ or aromatic amino acid, alternatively wherein at |east one X is
a neutral or acidic amno acid or, alternatively, wherein at |east one X is
a basic amno acid. In a particular enbodiment the oligopeptide H[X-Y]a is
built wwth [X-Y] repeats selected fromthe group of Val 10 Pro, Asp-Pro,
Ser-Pro, Lys-Pro, Arg-Pro, Hi s-Pro, Phe-Pro, Ile-Pm Leu-Pro, Val-Al a,

Asp-Al a, Ser-Al agn x%feéée%or%$mﬁt@ara'aﬂ> rpofhbf foRBa (h)and 156 prdlirdg RitheL OU- Al &
According to one_ e is proline or hydroxyproline or

di hydr oxyproline fogpula - ani ne. 15 Accor di ng to one enbodinent, the

ol igopeptide [X-Y]o is coupled via an am de binding to an am no group
residing on a ar énemrdies tgpeasmbediment thiraraipewreaciuips defpo iipmefertoh  a
carbohydrate or gRTDI6MPPIVengynitlRlopOdimed thevligateptide Hy[X-YRésaol | gopept i de

[X-Y], is indir %%ﬁegu&%upéx@% aﬁm%%smach &lfaﬁﬂagfelaﬁaranaecamﬁol i nker
conprising an amn rou I N corrg alz cﬂd c nol ecul e (Le.

al kyl ani no, a peﬁ?‘ﬁ?’&E %W%e“?:‘ﬁ tﬁ’éetxﬁﬁn Brbodi ment, the
number m of am neltewetively, Wherﬁlheﬂ%ﬁtmex is ahasiqwseino Qch’e C’éﬂé@bm@t

ol i gopepti de andﬁiehﬁgdpaﬁﬁanqu]gs BNk O Y Repeats Bsddcted &0om tHe geonpl ofiBal- | N a
particul ar e”f‘BOd\'lngﬁPrﬁ%pPﬂ B e&gcﬁ@}ﬁaﬂg pwﬁmgﬁermaﬁeuﬁowawa,e of an

bet webn 1 1o S i R il Bl bR RS RIS AR S0

between 1 to ,
Accordi ng to one Aserybing tengembodment,1Y i proline dr bydpextybrakine ondi glingiot h such a
| i nker has a genegragihe.Structure H [ X-Y]o-Am D. Accordi ng to one enbodi nent,
the prodrug is a prodrug of a therapeutic conpound for the prevention or

treatment of B vigathaihythBd BB S ipflpdd (x B0 Aaflec DA nahe Pr 0dr ug

is a HV protease I nhibitor prodru e struct formul a
(1) ™ 501 h' anot h& A Eroup HBITR gB A T SRV P A peu TR, FERE ol at | ng
(increasing or @6updEdpisgyretidies oppnuplecsigp. ddematively, thg-pligeneptisle £51¥dn ir ot ei n

bi ndi ng and/ or tI‘ilﬁlnedﬂlyeaiphﬂto&hithdripﬁutﬁfcorﬂpohﬁlﬂD&ﬁﬂ@Mﬁkeﬁcmﬂﬁﬁgmdmﬂoby coupling

a peptide o sai rohpahRRaRH bimpibRIPGYAE MISHE BY. &na&myﬁéphwo&om ugate is
di pept i dyl peit a%ge@n Ry Ak T BB I [P0t &
peptide or a probeween therfeP2olsavable P@WM@“@@R‘&G@P&W@W@M&@ begween

1 and 15. In a particular embodiment, such a linker can have the general structure of an

oligopeptide Ay, wherein m ranges between 1 to 15 and more particularly between 1 to

3, orm=1. A in the structure A, can be any amino acid. According to one embodiment

25 m=1 and A is valine. A prodrug with such a linker has a general structure

H-[X-Y]s-Axw-D. According to one embodiment, the prodrug is a prodrug of a

therapeutic compound for the prevention or treatment of a viral infection. According to

another embodiment the prodrug is a HIV protease inhibitor prodrug with a general

structure of formula (I).

30
In another aspect the invention relates to a method for modulating (increasing or
decreasing) the water solubility, and/or plasma protein binding and/or the
bioavailability of a therapeutic compound D by coupling a peptide to said therapeutic
compound whereby the resulting conjugate is cleavable by a dipeptidyl-peptidase.

35  According to one embodiment the dipeptidyl peptidase is CD26 and the therapeutic
compound D is not a peptide or a protein, and the therapeutic compound D includes a
terminal primary or secondary amino-group capable of binding with the carboxyl-group
of an amino acid or the therapeutic compound D is bound to a linker comprising a



termnal primary or secondary am no-group capable of binding with the
carboxyl -group of an amno acid or the therapeutic conpound D is bound to a
| i nker conprising a WO 2004/ 099135 PCT/ EP2004/ 050753 -7 primary or
secondary am no-group capable of binding with the carboxyl-group of an

am no acid, and wherein the oligopeptide consists of a ructure

I T-[X-Y], wWHer¥#HW'R5is between | and 5, wherein X an&w%%?ﬁmgggagrepeat of
H [ X-Y] are chosen independently from one anot her and i ndependently from
ot her repeats, and wherein X 5 is an amno acid, and Y is an L amno acid
selected fromthe group consisting of proline, alanine, hydroxyproline,
di hydroxyproline, thiazolidinecarboxylic gcid (thioproline),

dehydr oprol i ne, plpeCO|IC acid (L-honoproline), azetidinecarboxylic acid,

aziri di necar box ; . uci ne and
t hr eoni ne, andyvé%l?‘é %n%%%mgﬁmﬁﬁ%p%eeﬁ%?hﬁg%ﬂl &g%ﬁoggrfﬁgg%fof H[X-Y]a

e, car
and the amino 10 ‘Eﬂ*“EﬂﬂS‘ BhEEE@Fsogl‘ﬁ?PﬁP“éﬁc‘&Fﬁtﬂ%fagﬁ%e@gﬁ%i
enbodi ment, the odlegopeipbdtwen Hajdsé, wigrin K';mdaYtneqadag@pitquHXoY] apeeckespept | de

wherein at |east jQfBendfed$ from bNHmORGRI BdePEndaiip BBibiother 8Bt And@Rhetbin X
aiternatively yhet gl Dl ecd®83 v 005, K, idlalhdidonlhe A6 Tbfiufi o acid or,

alternatively, 18ast” one

enbodi nent t he tM@@&ﬁ@B@P’@y@W%d’P@%VP@WPﬂ@Wﬁ@"ﬁ?ﬁﬂ‘yh‘i ar‘fldpartl cul ar an
i nhi bitor of H V (hietdiasgsiehyifoproting pipecoliaacidi (E-hbeoprding)parptsinechrtokylicor mul a (| a)
anfl t he {Jr odr ugt hhm azfmmwuamaa&a )glycmérgainbevmmaaaﬁﬁxb idfentifant Hedfihd, ON
relates to a nethg Q n Q el is

cl eavabl e by a di pe gerggfh gm&‘?%%é“smeegght c%%{eﬁtmglll’s o kh@r%“ggﬂ%%@iﬁgte of
linking a theﬂ%pe&ﬁ?qpé)épl%%d’ﬁa&émtﬂﬁuﬁ’c@d‘aﬁ?"ae ?S@ﬁfhfnd’é e eligoreptidsdt

H [ X-Y], whereby ®Ristaherapeptdel or haxgpepiidejwierain et least onb Kas/eaﬁyld@phgblc@m&nachor di ng

to one enbodi rrentarﬂlﬁlfamd,dAl@ﬁmv'eWhe@ﬁmw%sxhﬁa&Dza@omctahﬁmtaa%apeutl C
conmpound D is not_a "|cma01§ IBQneer é orrpound D

i ncl udes a ternina reglrat%%%gne rsagasw i No- group capa bi ndi ng
with the carboxyl WMWCOPP%P@’&H#ﬁ@“ﬁ%ﬁ@g’éwaﬁ}?é‘af@mbatﬁ&fmp@%ﬁﬁound D is
bound to a |i nkermere impattisilag cemjmuhdiafifyrmola (la)md the arodrug hasriie Boutp(Dup capabl e
of binding with the carboxyl-group of an amno acid, and wherein the

ol i gopept i de consisier RpecPor@RHRkmtton 341418464 dHh&hddof aﬂcmg WaRE Sitereh theS bet ween
1 and 5, wher ei n 8% 901 c]a.vale bgaacr{{heétﬁglﬁﬁbh?tﬁ%eh{hem ﬁoﬁgﬁﬁ@ %flependent ly

from one anot her ere| n Xis an

amino aci d, and YK §‘géFFeTf‘Pe“8‘?ﬁ“Y183t‘éi%i‘rﬂgQé?de*’cﬁeé@ef”ﬂtgﬁ?'{cwg dp YOFRY sting of
pral i ne, al ankhe, thieslitong ponjuphte iselea@ble by KPAG. dxgopdig th nee, embodnnent the

t hi azol i di necar bogiydptidyl pplidhse i bbm&ﬂe%}apelﬂ@mﬁﬁi)@ﬁ@ish&%p japggol ic acid
(L-homoprol i ne), 5‘&%};1 agh{ﬂeﬁ%r%ge%éé’éompou%ﬁbdmch%es a ferg SHidl) g&ﬁa%{ ec'm‘% cid,

gl ycine, serine, euci wherei n the

bi ndi ng bet ween t #&no-graynsapapls 3105‘?‘%4%&6?3 pbp3yl- EFPPP @ﬁﬂaﬁlﬁéa"é‘iﬁfﬁ@ group of D
occurs via an am theapeuthconpagindl it touwite a Brkeowmmesitg, a primeryelr segodap bmide H- [ X- Y] o
i's a tetrapepbs degBip capable of binding with the carboxyl-group of an amino acid, and wherein the

oligopeptide consists of a general structure H-[X-Y],, wherein n is between 1 and 5,

wherein X and Y in each repeat of [X-Y] are chosen independently from one another

and independently from other repeats, and wherein X is an amino acid, and Y is an L~

amino acid selected from the group consisting of proline, alanine, hydroxyproline,

30 dihydroxyproline, thiazolidinecarboxylic acid (thioproline), dehydroproline, pipecolic

acid (L-homoproline), azetidinecarboxylic acid, aziridinecarboxylic acid, glycine,
serine, valine, leucine, isoleucine and threonine, and wherein the binding between the
carboxy-terminus of H-[X-Y],and the amino-group of D occurs via an amide.
According to one embodiment, the oligopeptide H-[X-Y], is a tetrapeptide or

35  hexapeptide wherein at least one X is a hydrophobic or aromatic amino acid,
alternatively wherein at least one X is a neutral or acidic amino acid or, alternatively,
wherein at least one X is a basic amino acid. In one embodiment the therapeutic



35 hexapeptide wherein at |east one X is a hydrophobic or aromatic am no
acid, alternatively wherein at |least one Xis a neutral or acidic amno
acid or, alternatively, wherein at |east one Xis a basic amno acid. In
one enbodi nent the therapeutic WO 2004/099135 PCT/ EP2004/ 050753 -8 conpound
is an antiviral dru%, in particular an inhibitor of HV ote@$% nore in
particul ar 2RHMEYERA of formula (1a) and the prodrug BSASPEREN S mula (1),

I n anot her aspect, the present invention relates to the use of a prodrug of
a therapeutic 5 conpound D for the manufacture of a nmedi canent for the
treatnment or prevention of a viral infection. The therapeutic conpound D is
not a peptide or a protein, and the thergpeutic conpound D includes a
termnal primary or secondary anino group capable of binding with the

car tkmxy' group of, uefmsggaﬁ%a@'da ichEmaRRb & HI¢ fSEéQééflﬁ(glE%ﬂ sfbgung to a
i nker conprisin I mar abl e of binding
with the car boxyl%a'?’ﬂ'ﬁaﬁ aS?m%’H“‘{i?ﬁ %&%dﬁﬂﬁamgwgf*ﬁ@?ef?ff@@& n that said
prodrug conprises said therapeutic corrpound D linked to an ol igopeptide,

said ol i gopept i deanothersaserct, fig prsfentinysatinanelitesde theuseof eprpirpaefwtigrapgytierein n is
between 1 and %, combshEDforthedufiinite SaGhedicaiattor Bé tréakne} orpfedentibDsan

| ndependent | y frm%@cn@pgm&ap BAbohPASPBIIBNL bbids UL apRP et S,

wherein X is an amno aci i@ ected fromthe
group consi sti ng RSTEPRHG CPRRoUD HﬁWﬁ@a“HQB?@ﬂ?ﬁVBTWﬁ@ ?W?H?B%&prollne

t hi azol i di necar besyeble of FHuding Withithexprbortyi-gredn of dearyide e withietkerappitipecol i ¢ aci d
(L-honoproline), caﬁﬁmaibnﬁsbaﬁm“hneﬁcoezmng apfitriatyr RQGrEM) @xinbigfoupCi d,

giyel e Dot ST A Bl : ﬂﬁb\ | B arnbR il o Eﬂ;;}zéﬁ, amgmea&%awhere'n the

am no roup of D
occurs via an amis#iéprofye

%ﬂv? dis an
antiviral drug, ioligqpeptide mmlanngaﬁa gentralbmcmre H{X-Yﬂﬂ, thwmtx gévstweenrimé 5in

particul ar a conpaYRe X0ind YOk Rhth Zepbdt 51 [XaGrd diGse nBGpettintyFond dae adoliierul @ (1) .

Yet th I f
the 25 p?Ldﬁiff%‘a &é;%f’& B Rplf B L 8 RO MIC KLY o3P BRECS "

H[X-Y],, forl}hgeidsg %Pcﬁmﬁfﬁﬁ EP@&VﬁﬁPﬁlﬁaﬁﬁﬂﬂﬁm%f a therapeutic
conpound D. The tditydmpedine thigzolidinscatbxiciasid (fhippralinsh dehiydreprokinegpipacdlicei n, and
the therapeutic %ﬁwu@ﬁbpahh@ceizm%aooxﬁﬁwn,raahm@dfcmmryuc id, geamndar y

am no- gr oup Capat&ler&anal ?&dngs&’é\kﬂe &@%@@%@%X%ﬁ&%@%gbﬁn e%glhgo acid or

alternatively th conpri si ng

er a CONp
a primary or secd’ﬁ@%l"ryfe"gi‘ﬁ“%fc a”gébﬁéﬁ‘}n@ gEﬂuPBf]ﬂa‘ch’dVWaf‘FF“‘Ldﬁén?:"&r boxyl -
group of an a# nemhoedinenTihe ﬂprapdmg)mpgundrmnamivgahdsmmlpmmﬂman hibiprpf odr ug

conprises said tH®HaRRLY, nbreGOpERRUAG dmpdudked to an ol i gopeptide, said
ol i gopepti de COn%&%&hgﬁ%QQﬂ%ﬁﬁ%$@%£§$e lﬂﬁ@pre H[X-Y], wherein nis
r

between 1 and 5 in eac peat of [X-Y] are chosen

i ndependently fr anot her. and | endently from
P y QYmt another aspect o %the?nven’non re?a?es to a manufacturing process for the

25  production of prodrugs using a peptide with general structure H-[X-Y], for the
preparation of a CD26 cleavable prodrug of a therapeutic compound D. The therapeutic

-

compound D is not a peptide or a protein, and the therapeutic compound D includes a
terminal primary or secondary amino-group capable of binding with the carboxyl-group
of an amino acid or alternatively the therapeutic compound D is bound to a linker

30 comprising a primary or secondary amino-group capable of binding with the carboxyl-
group of an amino acid The prodrug is characterised in that said prodrug comprises said
therapeutic compound D linked to an oligopeptide, said oligopeptide consisting of a
general structure H-[X-Y],, wherein n is between 1 and 3, wherein X and Y in each
repeat of [X-Y] are chosen independently from one another and independently from

35  other repeats, and wherein X is an amino acid, and Y is an L amino acid selected from
the group consisting of proline, alanine, hydroxyproline, dihydroxyproline,
thiazolidinecarboxylic acid (thioproline), dehydroproline, pipecolic acid (L-
homoproline), azetidinecarboxylic acid, aziridinecarboxylic acid, glycine, serine,



35 other repeats, and wherein Xis an amno acid, and Yis an L amno acid
selected from the group consisting of proline, alanine, hydroxyproline,

di hydroxyproline, thiazolidinecarboxylic acid (thioproline),
dehydroproline, pipecolic acid (L- bormoproline), azetidinecarboxylic acid,
a2|r|d|necarbox I|c aC|d gl ycine, serine, WO 2Q04109 004/ 050753
-9 val i ne, @% rsoIeUC|ne and t hreoni ne, and mhe%%?émgﬁmggﬁﬁdlng

bet ween the carboxy termnus of H[X-Y]o and the am no-group of D or its

| i nker occur via an ami de. In one enbodinent the therapeutic conpound is an
antiviral drug, in particular an inhibitor of |HV protease, nore in
particul ar a conmpound of fornula (la) andgthe prodrug has the 5 fornmula (1),
I n one enbodi nent the peptide has between two to five CD26 cl eavabl e

repeats. In ano she | inker
A bet ween the Ct[%%%lé 1&{5&9% aﬁeacatﬁfeoﬁlﬂggﬁ wHef%mQﬁeb@:ﬂﬂn BetdbdndRe datbordyd

er.apeut.i. c co ound is
1 and Ais valiné nansojﬁlgﬁ n 344 %%HE%E’PFEP?D % 8‘?“5% fride, 4 Q ggeptl de
H[XY], is a te@mh@mﬁﬁe%mpmmwddenmém& vaparwhsanleha@wwﬂ s an

hydr ophobi ¢ or amyRtotdasefiibd & paficklar@lcopdufd ¢TddrinvIe (Iy) and B Biotiup hasthel €ast one X
is an neutral cor &&luﬂl( amno acid, or alternatively, wherein at |east one

X is a basic am no aci In a particul ar enbodi nent the oI i gopeptl de
H[X-YJo is a tetrape e hexap t|de sel ected from ropo

Val - Pro-[ X- Y] 1. 21’19‘P %ﬁﬁa@fm‘eaep %{’“’é"ﬁ’bﬁ‘mﬁ% scﬁpﬁéllea"é E6P f(’J} f ol | owed
by a sl ow or f astenothsr emlydinght, mhwmhempémmwdsmhqi@mwbd@p@nbﬁwﬁon t he
choi ce Sf DXh Wt Qleﬁva&lel@liéb&é}p@ G 420 B3 thetapdutié bordpdimd sa ﬁiAﬁMhﬁd‘IBj’aaﬁlﬁu;h c Cound
conpoun ag a i's boun
to the COON glr%ouffg1 é#@%etoca %};legi;arfﬁg%gﬁﬂéﬁnﬁ:?“a% najg?ph%&“&al—%b(

peptide. Wien th&eRBaLlsstMmed i H‘%ﬁ”ﬁ)"’h‘ﬁ RS, or the 20
NH or NH2 group G@nrem@tleasmﬂilédlmutalg.wdicemmoam,ndal’am@)ﬂy,Whﬁ@mtﬁer apeutic
compound D can h&st'o8eR istihatié irhindacldl MlaQhrtivir elibodddchifie slRasehtiden has a NH2 or
acid of the H [ xiap iRl et 89158%% 0%2%&%‘%}9??%?@{ [*?g“ yamne
i ndependent | y! ‘?)?rﬂ‘f”%'@"%‘i‘g‘ﬁ%%‘eé‘%&? ?ﬂri?‘}‘?% elowed AR ast S ?SFIB al ani ne.

I n one enbodi mn@ﬁ@@%bv@p@bd@%@ﬁeM}mo@ﬁX Withipd pradrug/¢oastaiet B de
binding to an am[XOI]QDOtH@théxﬁ;ﬁhﬁUcﬂﬂpdﬁﬂdBhﬁa@ﬂ&bﬁy%ﬂ@t@cdﬂﬁm@mwem' c
cormpound, resi di ugngﬁ'chQ?tfogﬁ’JlX%%b@)}P L?%ﬂggéa&l ;&E(ﬁinﬂhiﬂn

Alternatively, t peptl al IS |n63|rectly coupl ed
to the therapeut %%Wg‘ﬁﬂﬂ‘@ﬁn@e ’épeé} UBror #i%i no gr oup.
Such a | i nker20cadthenMNHteivap crametedet (qummmh@dmlcehﬁhothmgwp@momd@nw wher ei n
in ranges betweem dunbOreddredandl alBkee whibtd bitdr Eadétio has alNel, VERA glohif) which@n MF1. A in

the structure A g{%&%&tfy]o}?g‘]cﬁ’ f@fé v%@gl%n%a&gopﬂg}l%dl nment nl1 and

A is valine. Apro

25 According to one embodiment each Y independently is proline or hydroxyproline or
dihydroxyproline or alanine. In one embodiment the oligopeptide H-[X-Y], is coupled
via an amide binding to an amino group residing on a aromatic group of a therapeutic
compound, residing on a carbohydrate or residing on a nucleoside. Alternatively, the
oligopeptide oligopeptide H-[X~Y], is indirectly coupled to the therapeutic compound

30 D via a linker comprising one or amino group. Such a linker can have the general
structure of an oligopeptide A, wherein m ranges between 1 to 15 and more
particularly between 1 to 3, or m=1. A in the structure Ap, can be any amino acid.
According to one embodiment m=1 and A is valine. A prodrug which such a linker has
a general structure H-[X-Y],-An-D. The oligopeptide A, or the amino acid A is linked

35  atits amino-terminus via an amide binding to the oligopeptide H-[X-Y],. The
oligopeptide A, or the amino acid A is linked at its carboxy-terminus via an amide or
ester binding to the therapeutic compound D. Pharmaceutical compositions can
comprise prodrugs of drugs for the prevention or treatment of viral infection. In one



a general structure H[X-Y], AmD. The oligopeptide A or the amno acid A
is linked 35 at its amno-term nus via an am de binding to the ol igopeptide
H[X-Y],,. The oligopeptide A or the amno acid Ais linked at its
carboxy-term nus via an anmde or ester binding to the therapeutic conpound
D. Pharnmaceutical conpositions can conprise prodrugs of drugs for the
prevention oVORW&APHENt of viral infection. In one WO EXIORPYYHIHS

PCT/ EP2004/ 050753 - 10- enbodi ment the therapeutic conmpound is an antiviral
drug, in particul ar an inhibitor of HV protease, nore in particular a

conpound of faog H eﬁlJ A th@lggf: E@@on%%rlygl DBSirad Hﬁ?} ih 9&&1&4}1& al( hl}ubltér $Rl EF

DESCRI PTI ON C]: ure hows the i.nhibi of different
concentrati onsHB?Pr?tﬁﬁed?‘ﬁ‘éB’tH @“‘%ﬁcomp gj’é‘?ﬂ% )@é ° P gﬁ?&ﬁ‘econverm on

of the chronophomilc(Isubstrate GP-pNA (25 pM to GP + pNA at 5 (left bar), 10
(mddle bar) or 15 mn (right bar) of reaction. The CD26 catal ytic reaction
was neasured by eGHSRMEIIOREOE TOE eRsSREY absorption 10 caused by pNA

rel ease at 400 nm Figure 2 shows the conversion of Val-Pro-Pl | prodrug to
Pl 1 (HV proteiagse 1 sholvs thetinhibitotyrefectrof different@bndentrationsAif tHEldABptids: Vabovi ne
serum C. hungg, 3?&&%5?@5&{% y%on'vé}mg)rﬁé)theéﬂ b r?é sﬁlﬂg!ﬁ@ thtlgwponverm on of

Val Pro-Pl | pro pr ot eas o function of
time. Figure 3@ pﬁﬁg‘i G o 52%’?‘?1 &%@fglep?rb?fr &rblgjl?f‘é?rf)fr%aé Y¥m (2% i n
PBS). Figure AT chialytic rebétion wes medsarodipetetdrdivgthe m‘cfeesptof afsotgéibn Pro- Pl 1 on
CD26- cat al yéedcaugeg@};gﬁglrggasggt@nﬁl\la to GP+pNA (yellow). Figure 5 shows
inhibitory (conpetitive) effect of Val-Pro-Pl 1 on CD26-catalysed 20
conver si on of EE@NAM}mwGEhbpMNe(symlofUW)Pm-m PpfotrugrorPId €HMproiensePBS) . Fi gure 6

shows i nhi bito 'tswﬁ EhT €616; B bolRle sEhf: € hunaf RrldPARuCRER! ySed
conversi on of 1+pNA yel?%vg I n0 Z‘FA)S ovi ne serum (in PBS).
DETAI LED DESCF?IIl C]: THE | NVENTI ON 25 The term "prodrug or prodrugs" as

strongly reduc act ¥ % less than 5%
or even | eds tﬁ%ﬁ‘t‘lf/bnrf%%‘ilﬂ%l%ﬁt%ﬁg\}‘iet3§r Pf?f’mPFFémﬁﬁ?é/éH FRSa noYB¥l e) of a
t her apeuti c cosgpou@ée nlPBS).r equire a chem cal or enzymatic transfor mation in
order to release the active parent drug. The rodr of the present
i nvention has EgBendshews 8y ]%ttﬁl’lt?@tﬁﬁ?@qnme)(eﬁﬁcﬁo Dyal- ?We&clfﬂé‘rﬁ T20rcafphdttt e of this
prodrug is exptawéergion ofifGRIgNatol GIv@Nayyellowy.odr ugs are desi gned to overcone an
undesi rabl e prop ert% of a drug. As such this technol o% can be applied to
i nprove the phijigpreeo Ffé’ﬁ'isé,f&lllbltob’ (eprngtivivee effact efa{al-Brechldron CD26-catalysed

20 conversion of GPpNA to GP+pNA (yellow) in 2% human serum (in PBS).

used herein reegﬁlsei&o%%ec}{m,eg?ﬁ% of VB K] g@&gﬁgﬁmﬁ?ﬁ 6}?;{? leygtives with

Figure 6 shows inhibitory (competitive) effect of Val-Pro-PI 1 on CD2é-catalysed
conversion of GPpNA to GP+pNA (yellow) in 2% bovine serum (in PBS).

DETAILED DESCRIPTION OF THE INVENTION

25  The term “prodrug or prodrugs" as used herein refers to mostly inactive derivatives
(or derivatives with strongly reduced activity, i.e. less than 20 %, less that 10%, less
than 5% or even less than 1% residual activity of the underived drug molecule) of a
therapeutic compound that require a chemical or enzymatic transformation in order to
release the active parent drug. The prodrug of the present invention has a general

30  structure H-[X-Y1,-D. The chemical nature of this prodrug is explained in detail below.
Prodrugs are designed to overcome an undesirable property of a drug. As such this
technology can be applied to improve the physicochemical, biopharmaceutical and/or
pharmacokinetical properties of various drugs. Usually, the prodrug as such is
biologically inactive. Therefore, prodrugs need to be efficiently converted to the parent

35  drugs to reach pronounced efficacy as soon as the drug target has been reached. This



phar macol dneti cal properties of various drugs. Usually, the prodrug as such
is biologically inactive. Therefore, prodrugs need to be efficiently
converted to the parent 35 drugs to reach pronounced efficacy as soon as the
drug target has been reached. This WO 2004/ 099135 PCT/ EP2004/ 050753 -11
activation can be done by enzynes, which are present in the bod

al ternati velWOeWEIBAZymes are co-adnministrated with ﬂﬁgmBWBﬂﬁﬂé I n
general , prodrugs are designed to inprove the penetration of a drug across
biological 5 nmenbranes in order to obtain inproved drug absorption, to

prol ong duration of action of a drug (slow release of the parent drug from
a prodrug, decreased first-pass netaboligmof the drug), to target the drug
action (e.g. brain or tunor targeting) to inprove aqueous solubility and

stability of a dru aratlons edrops, .etc. ). tq. .inprove topical
drug delivery (eaﬂ’q’ ‘%@F?‘Pﬂqe yc?fﬁXf“Sﬁ’ h‘Flhé H&ﬁeﬁ%?’ﬁg’?dyt%teﬁf‘?%ﬂ%% the. 10
chem cal / enzymme@@a@rdmmd‘aiﬂdhwom g. peptides) or to decrease drug
side-effects. The term "therapeutic conpound D' as used herein refers to

any agent havi ng ogen&@ily@bdredsate deaigneuo ifftow tish pSeRrativn oANFrug@gess biblbgital i s or

wi Il be used isn %q;,n% di sorder.
This refers al sotﬂﬁﬁlb lliI&Pecu %dﬂ; %soﬁmﬁa'i&;ﬁ%l& g‘ﬁgﬁgg%?/ery or
devel opnent phasé %1?{83 W&ﬂeqsi%‘?féher%’fmtﬂf“@sﬁ@ PPty PAid safety yet.

Thi s incl udes snmetabdmg&ﬁthedmleaugeeﬂlpdqugmhg brpeptmgfgarg@hz)g‘@nucl eoti des,
car bohydr at es, alihpbatahseosHoRBilty Ghddtddlity ¢t @R (Ve prefafaaons¢sdrags kNl ogues and
deri vatives. 20 Tr'a;?m&e*lé? &P%%&eﬁvewggo&%l Rd‘%&lﬁ} dﬁlq(dtefvre{% %Hgmfwwo group,

nore in particular B‘itff'ﬂ

t her apeuti c chpS&‘?ﬁ%al aﬁc?t?bélgy%fﬁldﬁig(eélpﬁﬁ‘ﬂes ?fr?ﬂeﬁ%se(g{”géléfc Sry),
nanely a NIIR group, wherein R can be hydrogen (primary) or any other
cheni cal group kribewsmi Ytherapeutie comppiied Bhasnsed gereio peferaite apieagertbarineed t o t he
t her apeuti c conpobmecii) effeclona isthid] MY BfbniQhat IARE Rillbe Akl Gh BEfEI bs a tHRragp

carbonyl ot can dis Akl iflee Of ISfae TR SNACH Afabld W% d AP, Oar barat e,

etc.) V\herelnthe am no_group 1S co am_no Uéln each
ci rcunst ance has disePvener %PBF %p"feﬂtﬂhés&é? W?@awowwathaﬁﬁﬁi% ¥ to form

st abl e am de bongst Thiningudsasmallowdasic moleeriisdiroteinst peptidee, ofiginpdeotjdesup NI | R of the
t herapeutic C0WpQHB&hy&@k@@%aﬁchbB&ﬁchmﬁ#%ﬁb&@@&xpcﬁﬁ&%ﬂdQlfaloﬁ\fék£lﬂ functions and
does not belong tjo.a-hroader general 30 functionality such as anmides or
carbamat es. The therapeutic conpound can al so be linker to an oligopeptide
through a linker. This Ilnke?ﬂngan have an ganl c structyre, thereby

i ncludi ng amiflo J0f HerapeyfigropppHag Prygthzp (te Srﬁ’%.’g’ BESRPREEHAT Aphove. 35
"CD26" as used h erimamy or sste@dary arping proupd refreytd thdrﬁpeupe@mpda@ewnm fie@mBo4. 14.5) in
its group (primaty or secondary), namely a NHR group, wherein R can be hydrogen

(primary) or any other chemical group known in the art. The amino group can be
coupled to the therapeutic compound D via a saturated or unsaturated carbon, to

25  carbonyl, or can be part of other broader functionalities (amide, carbamate, etc.)
wherein the amino group is comprised, but the amino group in each circumstance has to
be able to react with an amino acid in order to form stable amide bonds. In a particular
embodiment, the amino group NHR of the therapeutic compound belongs to the
functional group of amine functions and does not belong to a broader general

30 functionality such as amides or carbamates.

The therapeutic compound can also be linker to an oligopeptide through a linker. This
linker can have any organic structure, thereby including amino acids, and contains a
NHR group as described above.

35
“CD26” as used herein refers to the dipeptidyl-peptidase IV (EC 3.4.14.5) in its
membrane bound and free form. Synonyms for CD26 are DPPIV, DPP4, CD26/DPPIV
or ADCP2 (adenosine deaminase complexing protein 2).



menbrane bound and free form Synonyns for CD26 are DPPIV, DPP4, CD26/ DPPIV
or ADCP2 (adenosi ne deam nase conplexing protein 2). W 2004/099135

PCT/ EP2004/ 050753 -12- As used herein, "dipeptidyl -pepti dase(s)" refers to
enzymes with a dipeptidyl arninopeptidase activity, i.e renoving a

di peptide fromthe am noterm nal side of a substrate si de b&/ cl eavage of

the second CHONM4M¥e bond in the substrate. Other eRZYHBYUHAN cp26 with

a conparable activity and proteolytic specificity as CD26 5 (i.e.

prol yl ol i gopepti dases) are referred to by "dipeptidyl -peptidase(s)".

"Di peptidyl- peptidase V' refers to CD26. As used herein, the term
"peptide" or "oligopeptide" relates to twp.or nore anm no acids which are
connected by am de bi ndi ngs. When nentioned in conjunction with a 10

t herapeutic conpg h by two or nore
am no aci ds whi ct#&?eéﬁgrg&h%c@ g@&yﬁg‘%“%"@ é‘g& gﬁ%%iyggs \{,ﬂae ﬁiﬁ (&1 froma COCH
group of the pepaineeersfase sctirpp! Irmeynegdingpfids fom the f“ﬁ’é’ Ny ?:°é‘orrpound D or
a |linker connect etbstritosifdiy clehepaqfehetseoond GG ANde bﬁtbnlﬁersgtstnaleﬂﬂar peptide is
itn_di cat _eg byt G eekzyd Ef@:%émd%&cu%&?&gabief&@% aﬂ d?&;l%l: §lﬁc1ﬁéityﬁ§gbﬂded
ri peptide, te i.de & i de,
oct apepti de, ongg% ﬁo}yg)ilgwgl%ggigﬁﬁ r%f%neaé‘tlbé' qﬁbgg H% e%@e ntion,

o+

new prodrug techrigptisigse [Vsre based on the coupl ing of a peptide to a
t her apeuti c agent, whereby the am de bond of the conjugates is cleavable by

a di pepti dyl - peptAsiagihereiyibbiems pepiite” or'lignpegtide’t aletesto twidormatreamiR

bi oavai | abi ity %ﬂs tvﬁt@h ﬁé édnﬁe%feabp&mamndtdgﬁrme%ﬁ&n@myﬁ&owmagener al

can be nodul t nd e olté%})m%?ie e s rface coaordg)t ei n CD26
bel ongs to a aé)e% °§§ po(‘ﬁ' PR oraligorep T YA

characteri zed by ha@rercayneetﬁdbmp@@tds@n@%etiwmﬁ%b @Ptlug&lpa e.t is
identical to di pqmpﬁcﬁyﬂtdﬂﬁmdrumubloﬁtBE’ﬂieﬂaMuﬁEﬁmp&nleoﬁaﬁ)xkerEﬁﬁbctew is a
rrf:rrber ?f the prqtmtetuetab&qpé‘dmpbﬁﬁsm é& | 1s%ﬂ¢%ﬁahb @%tgm%ﬁ a_group. of
atypical serine pro ses ro e am no
acid | ong CD26 |sp%fﬁc§'??gt ‘Horfld"' & d@’??'%l e\f’ﬁ‘f te%’pﬁ%td ‘% ap rr%r ane by a

si ngl e hydr ophoBiesapentideriiprtapentide| OPF%P@GSQQWPP'C@ #iclai | of six anino
aci ds [Abbott et al. |nmunogenetics (1994) 40: 331 338]. The nenbrane
anchor is |inked Ihdlearebmtngmnnmxa nesiqeddrug tevhnddgy dsasovidad beded @xgheamoypliag
cysteine-rich regje eﬁa&oat&rab&mgaﬁtl w&%ﬁthyﬁxhﬁeﬁﬁd@f’ﬂﬁ@‘bd%{,ugﬁ&%t et al,

cited supra). CDZceava[%le éﬁf’;\éﬂ Sssg(glaspD?&)lAtsrs]t% Al Soglg e. Kki dney

proxi mal tubul es n severa EYél ial cells and

fibrobl asts, && utavailghlity %ifﬁ@%tfﬁ@étesapf%@mpoml) pgenerbep@PEYt € Typi ng
VI. Kishinoto, Tnodubtid mGarektemsivelPullhk lysiphorgte sirb@OsIycoprpiein CDRB b8k to aCD26 al so

occurs as a sol Ltﬁgle e E18% mlﬂéxﬁﬁﬁatsstcthtea%spua&ts ft hébhﬂf&)tenﬁécﬁﬁlrﬁﬁ arddy bt
cerebrospinal flu e kso élgees 3d5 %s%agﬁl l.ul r 1_t ai,J (ﬁljﬁv BC
t ransnenbr ane regl of bﬂe SLPLPS P 1L} 1qepKp fl}f epFS%fgy
DPPIVisa member of the prolyl oligopeptidase (POP EC3.4.21.26) family,
25  agroup of atypical serine proteinases able to hydrolyze the prolyl bond. The 766-amino
acid long CD26 is anchored to the cellular lipid bilayer membrane by a single
hydrophobic segment, and has a short cytoplasmic tail of six amino acids [Abbott et al.
Immunogenetics (1994) 40: 331-338]. The membrane anchor is linked to a large
extracellular glycosylated region, a cysteine-rich region and a C-terminal catalytic
30  domain (Abott et al. cited supra). CD26 is strongly expressed on epithelial cells (i.e.
kidney proximal tubules, intestine) and on several types of endothelial cells and
fibroblasts, as well as leukocyte subsets [Hegen, M. In: Leukocyte Typing VI.
Kishimoto, T., ed. Garland Publishing, (1997), pp. 478-481]. CD26 also occurs as a
soluble form present in seminal fluids, plasma and cerebrospinal fluid. It lacks the
35  intracellular tail and the transmembrane region [De Meester et al. Rev. Immunol. Today
(1999) 20: 367-375]. In addition to its exopeptidase activity, CD26 specifically binds to
several proteins outside its substrate-binding site [i.e. adenosine deaminase [Trugnan et
al. In: Cell-Surface Peptidases in Health and Disease. Kenny, & Boustead,, eds. BIOS,
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[i.e. adenosine deami nase [Tngnan et al. In: Cell-Surface Peptidases in
Heal th and Di sease. Kenny, & Boustead,, eds. BIOS, W) 2004/099135
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Bi ochem Bi ophys. Res. Comrun. (1995), 217: 341-348]. CD26 is endowed with
an interesting (dipeptidyl) peptidase catalytic activity and it has a high
selectivity for peptides with a proline or alanine at the penultimate 5
position of the N-term nus of a variety ofs.natural peptides. Several

cytol dnes, hematopoietic growh factors, neuropepti des and hornones share
the X-Pro or X
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stepwi se rel edse® %?“Wgt%ﬁﬁ&ews‘t‘%ﬂ‘% *al . PharnmacoL Exp. Ther.

(1992), 260: 1257-1261]. CD26 can cut di peptl des fromvery small natural 15
peptides [i.e. tRevepbackinenhemarioeisticgrersh Seiom newpeptijes ayshotmnes sharefhe [ SEQ | D
NO 2] [Bouras eX-Bb or XM melifat thelrIOjminikand B9Obeddihbwh ® abtas gfficierpept | des
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1865- 1872; Pr oostexae%pleallfangumlmdeom@mnozedxcr%ayganzﬁm byProfBEQ Ontsul d et
al . FEBSLett. (1®98)D;1]4@henc2a6s A4@minuPeaalitichad claked by EBBGoantctive 1998) , 432:
70 TR ALk .S e o
soneti nes been o%e%%%uﬁéa%%‘?ﬁ%ﬁlﬁ § g‘“é{ﬁryﬁ‘gﬁ\/%&éa?@ y, Ser,
Val or Leu i n$t eaeptidés [ the pentaneriidg @éerqe@élsWekPretAsnPro -Ase} [SHQERPPAI. Al so, the
nature of the t eBouskt ARepnlea@d93), psaymeﬂfoo&rgerpépuﬂéa@nawﬁgtwl catal ytic

ef fici ency of CD%@mom@srmSaan&igsf ?&ﬂdﬁﬂm@i@fﬁmaﬁﬁe hgphobi ¢ (i.e

°é

al i phatic: Val y ba5|c(|. .
Lys, Arg, His) téeSpei‘fEYf?yatBT :P’ anq%ta{aﬁ"wem éth‘igr " n, 7Asn) to
acidic (i.e. Asp[Omyagyetghi. Psﬂ@da@?%b léﬁslﬁﬁlﬁéS’p}' BlfoeﬂtPf@HJfﬁ“Pls‘t:'heam no acid at
the am no terao nEH98N273e7293-132@rOhtsokitet dLIREBS Lzt (1098) P31 236l 24(0\Prdoki2bal( De Meest er

et al. cited supiEapsrd Flggg;rugglﬁr@ am no acids are recognised The
observation that a doubl'@ truncation of macrophage-derived chenokine (MDC)

by COBS can ocC Ak SRy TR Al S80Sy Bk S Y5
restricted to th @bserved for CD26, lower cleavage rates have also sometimes been observed when the
25  penultimate amino acids were Gly, Ser, Val or Leu instead of Pro or Ala (De Meester et
al. cited supra). Also, the nature of the terminal amino acid plays a role in the eventual
catalytic efficiency of CD26. There is a decreasing preference from hydrophobic (i.e.
aliphatic: Val, Ile, Leu, Met and aromatic Phe, Tyr, Tip) to basic (i.e. Lys, Arg, His) to
neutral (i.e. Gly, Ala, Thr, Cys Pro, Ser, Gln, 7Asn) to acidic (i.e. Asp, Glu) amino
30  acids as the preferred first amino acid at the amino terminus for efficient cutting of the
peptide by CD26 (De Meester et al. cited supra). Also unnatural amino acids are
recognised. The observation that a double truncation of macrophage-derived
chemokine (MDC) by CD26 can occur thereby sequentially loosing Gly'-Pro? followed
by Tyr’-Gly"*, suggests that the substrate activity of CD26 may be less restricted to the
35 penultimate Pro or Ala than generally accepted [Proost, P.et al. J. Biol. Chem. (1999),
274: 3988-3993].
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35 penultimate Pro or Ala than generally accepted [Proost, P.et al. J. Biol.
Chem (1999), 274: 3988-3993]. WD 2004/099135 PCT/ EP2004/ 050753 -14 Many
ot her hydrol ases (EC 3), nore specifically peptidases (EC 3.4) and yet nore
specifically am nopepti dases (EC 3.4.11) such as prolyl am nopeptidase (EC
3.4.11.5) and X-Pro am nopeptidase (EC 3.4.11.9) have alread bee
identified Y ¥8BPHEr dipeptidases (EC 3. 4.13), pep€159?”%f%8 ?ldases (EC
3.4.15) and di peptidyl -peptidases 5 (EC 3.4.14, this EC group al so incl udes
ti peptidyl-peptidases) exist next to CD26. Dipeptidyl-peptidase | (EC
3.4.14.1) occurs in the |Iysosone and cleaves a dipeptide froma peptide

W th consensus sequence X1-X2-X3 except wlgen X, is Arg or Lys or X2 or X3
is Pro. Dipeptidyl- peptidase II (EC 3.4.14.2) is a Iysosonal pepti dase that
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one o0

3.4.14.11) is a t1 dase
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m cro- or gani sns %R?hﬁ@kpey@@gecl(E(Flél“flﬁtﬁglc"mﬂlﬁéb?IBGPSPP%?“dICFf'a‘feF?'Q‘Peﬂuﬁ“stance in
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acid sequences. g, 1s%dbl5éﬂﬁﬁylp€iﬁ%@ﬁ%ﬁc§ﬁﬁ$§ﬂw s0dbnhd] Qﬁﬂsé/thﬁt%/em ed novel
proline specific_di aﬁ)g i’ g ({?‘H&)Pd fn)th Bi ochem J.
(2003) 373, 179- 1§§31“‘“D Acive a4 §eiqiG piLan 5‘?’%??%‘8@3 c'f‘i 2 i| dases occur

i ntracel | ul arlly i(@efengutiallytipentdes) withe saquencs XX ﬂ%xpﬂefe’@%‘Vﬁs"éPP‘] V occurs
as a nmenbrane borrdDpP OI @C3.4014.4) e cotodolic phptidake and cledves dipeptidasfram secr et ed
protein. Thus acqefdl AhptiSndid ﬁ'o?fﬁp@%sfﬁﬁéltdl eﬁda W@@sqﬁmmﬂe esent
pept i dase at . f‘ﬂ""%‘ : t¥dzs§?ﬂr<§§5?s$@§és [ e
peptidyl prodrug CER@?|S\9§‘PPf/@@nEP@“@?mh@P@th)ﬂthet@W%E@ht@eﬁwg par ent
conmpound by tise erodakiepByinictbydrgapieips sudtbmeedtani fingly Tiel difile%o first fhivencpinesent
invention furt heramgﬁ%lﬁ'? hALE Byt b tlehS e@ﬁgﬁ}lﬂ%]ecogﬁj AR MenglRid s\é%feﬁc‘é@s are

extycel U arl . SkEaR okt LRt A ALl SR, 0 B nce an

L-val i ne noi ety
t echnol ogy may r E@%QS@P%W%DPPW)EQW&%%R@J(299%37 E9d8MpMesids not
only markedly nof tesaptolite spadifichlipeptalads dbee@sintiacaliailyin thenyhodotne afidkct @l so t o

enhance oral i %&@Fﬁ%ﬂl} l)f’})fv%&@rsl% éﬁx@iﬁbr%'bbx‘ﬁﬁ&%t&f atEh@%utEl@J mtceml ecul e and

FP

a more selective asa secreteg pxxtem Thus accgrgiu E)tone en'ijb%dunent e2 g)m%)é\%d pgesen?l I's. 35
invention are cleavable by an extracellular or membrane bound dipeptidyl peptidase at
neutral pH.

25  The present invention demonstrates that peptidyl prodrug derivatives are efficiently
converted to the parent compound by the exodipeptidyl-peptidase activity of CD26.
The present invention further demonstrates that the peptidyl prodrug derivatives are
extracellularly processed to the parent therapeutic compound.

30 Since an L-valine moiety can be involved in the dipeptidyl prodrug approach, this
technology may represent a powerful tool to make lipohilic compounds not only
markedly more water-soluble and less protein binding, but also to enhance oral
bioavailability and plasma delivery of the parent molecule and a more selective

delivery of the parent drug to CD26-expressing cells.
35

In view of this observation, the present invention provides a new prodrug technology in
order to modulate the solubility, plasma protein binding and/or to enhance the
bioavailability of a drug. In other embodiments of the invention, prodrugs are delivered
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technology in order to nodulate the solubility, plasnma protein binding
and/or to enhance the bioavailability of a drug. In other enbodi nents of
the invention, prodrugs are delivered WD 2004/ 099135 PCT/ EP2004/ 050753 -15
in order to nore selectively target drugs, to enhance brain and | ynphatic
delivery of “HUY&*4%d/ or to extend drug hal f-1ives i nPpI’ERAUHHe present

i nvention provides new prodrugs, characterized in that the prodrugs are

cl eavabl e by the dipeptidyl-peptidase CD26 or other enzynmes with the sane
activity and pnteolytic specificity as CD26. In a 5 preferred enbodi nent,
the prodrugs of the present invention arejqeptide-drug conjugates and
derivatives thereof, that include am no acid sequences containing cleavage
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drug after cl eavBirongsptiqubetwpanshg thesapeytis corppoand 1 Aasisbr neptideds madg ghrughger i s

sel f - cl eavi ng20 Sellnker;38e @hetidnbgtweén theclinkerandthé frstaninohucidlls @eferalily spoddd t o

G popt i dyl - pept i donra ik hifde EuBRUER P, et RRLD tgh ay bond

sel f-cl eavage of THEIYC ?2}8?@8?5%%’@“2@3%%‘%1%?‘?%%&#%.Y clisation or
spont aneous SN wilepbbopding Thelinkeranay seypain gyethedhergpeutisspmprapd P dndefsitelivage. Some

exanpl es of | i nkedfisr cleavage, or may be removed thereafter, either by further reactions with agents
25  present in the mammal or in a self-cleaving step. External agents which may affect

cleavage of the linker include enzymes, proteins, organic or inorganic reagents, protons
and other agents. In embodiments in which the linker remains attached to the drug, the
linker can be any group which does not substantially inhibit the activity of the drug
after cleavage of the peptide. In other embodiments, the linker is self-cleaving. Self-

30 cleaving linkers are those which are disposed to cleave from the drug after the cleavage
of the peptide by dipeptidyl-peptidases, such as CD26. Mechanisms involved in the
self-cleavage of the linkers are for example intra molecular cyclisatioﬁ or spontaneous
Sn1 solvolysis and release the drug upon peptide cleavage.Some examples of linkers
are provided in Atwell et al. (Atwell et al. J. Med. Chem. 1994, 37: 371-380). The

35  linkers generally contain primary amines which form amide bonds to the carboxy
terminus of the peptide. The linkers can also contain a carboxylic acid which forms an
amide bond to a primary amine found on the drug. The linker can be coupled to the



are provided in Atwell et at (Atwell et at J. Med. Chem 1994, 37: 371-380).
The 35 linkers generally contain primry am nes which formam de bonds to
the carboxy term nus of the peptide. The linkers can also contain a
carboxylic acid which forns an am de bond to a prinmary am ne found on the
drug. The linker can be coupled to the WO 2004/ 099135 PCT/ EP2004/ 050753 - 16-
drug by one BP2AH%¥13%acti ons chosen from the reacti onBCHPRIAM™E to t he
person skilled in the art. In one enbodi nent the protease which can be used
for proteolysis of the prodrug is 5 CD26. The obtai ned experi nental data
reveal that CD26 relies for its cleavage only on the dipeptide structure.
Its activity is not hanpered by the presepge of the therapeutic conpound D

i mredi ately after the am de bond between praline and the drug noiety. 1In
t he sane cont ext ere | t or ot her
| i nker nol ecul esdnfg’ \R}éee%r%h rg:ﬁn&? 41&%%0%’%3@%\5&%@@1&&1&9%? prgﬁcfigggdt oits

ti ssue expressi oitt®at10 both cancer and normal tissue) on different organs
(fromhigh level to | ower levels: kidney, lung, adrenal gland, jejunum
l'iver, glandul a gapstembodimgit the protebsesithich carbe usll §w poteolysikofrihe podlangtis pancr eas,
brain, spinal §0rc§>zsgﬁfe%9&me nﬁieﬁt&l%ﬁf&eamhtlcﬁm%& f&slu%aﬁge oniyhaanoCyt es,
endot heli al cel I }}(;e ({ hpg ré@%e rS%x\{c%o "?l |§at| ons and
sever al therapeutl C ”E %H%acgg e \?e P prot eol ysi s
of a dipeptide 15’0@39\1“{1)9 inperigtely @Erﬁyméﬁm@bweﬁweh%@%e%wpﬁm ani no
acid and/or the Slﬁﬂﬁsaine(ﬂﬂlbm,ahmsﬁusii)@&itthhﬂve@ddlﬂonﬂlpﬂmdd@mthbiﬂmkér t he

m)dgl ation OL hy%@#cﬂl%&a b%thﬁQﬁe dipk¥ §é %@M@ﬁm@&fe@&ﬁﬁsw@&ﬁé@ﬁoﬂbﬁept | ?ﬁ
prodrug can I e e ther the C ed in e
prodrugs of tﬁem)“r‘? é’ﬁ‘ﬂcero%l ?{E’Fl[]]&‘é’a) a?f? todg;g MZ ?lt‘ﬁ%g'?ﬁ eVl‘?fé’t ein or
peptide drugs sudwn%llﬂwﬁeé@%mﬁ%)hwkﬁ@d %\Pﬁf% SPIG%@&S deopndirectly
| i nked to a pept isi®, leat puleeas bigiin} dpialaoid) seald,end diffatne allaidee (stivh ag

di pepti dyl - pepti Olﬂﬁﬁoc wsdaoﬁalaﬁgﬁsﬁ ym%fbcﬁéidmfcfo Ehl&éﬂs)ké%@émta 1%@&%&' c
conpounds, this 1 ”}}ﬁﬁf' on | ecul es

0
that are current!§'S 85&1’3(5‘? ghc@é??@?”&gﬁﬁrﬁ’?sa%& 8“6"1' ?FB'P’E% a@?g%ﬁoch are
al ready in cl ihi mbm@ulateﬁbm@fmgt@mmmm@mmm didns the secpre t her apeuti ¢
conpound D is a sdfdd acidr Trpethé ondepéendbrtly afdle Modulatién qidpdrolghds, thpr ot ei n, an

intercal ator or apyQloReR Er?étérgﬁhé’ %@g ggmgtcg}pgeqﬁgmge&uch as HNA, PNA,

etc.). The therapeut| ¢ nol ecul e can n act|V|ty In the cardiovascul ar,

neur ol ogi cal , i r.at or onco ta i.c di

ur ol ogy, anti - Sﬁ" (t,hteraee écqnﬁ’f) gﬁ%ttmagﬁ %fﬁ(gmgl‘elpm ﬁﬁ%’ﬂ? é’u”fé“(cagfl elds. In
yet anot her n%q e Y engy Erept Fomariingr paide dugisudhiaepeRilodiomronesy BIGEHE D has an
antiviral activi tdfectlyrr Hittirdeily Bnkerbth @ pepftifednd wherebyelfsvotiiguei cleabdble Hyler apeut i ¢

conmpound D has arlhﬁpﬁdyl Fé‘p%i’da@&EchhsIODZG Ra&ditfh [ ottt ngﬁp&xﬁ@c&n?&ﬁ]@s g@nt ai ni ng
primary amines t|on of an
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development or to drug molecules thch are already in clinical use. In another
25  preferred embodiment, the therapeutic compound D is a small organic molecule and not

a peptide, protein, an intercalator or an oligonucleotide or analogs thereof (such as
HNA, PNA, etc.). The therapeutic molecule can have an activity in the cardiovascular,
neurological, respiratory, oncology, metabolic diseases, immunology, urology, anti-
infectives, inflammation and all other therapeutic fields. In yet another more preferred
30 embodiment, the therapeutic compound D has an antiviral activity. In still a more
preferred embodiment, the therapeutic compound D has an anti-HIV activity.

Preferred drugs are those containing primary amines. The presence of a primary amine
allows the formation of an amide bond between the drug and the peptide. The primary

35  amines may be found in the drugs as commonly provided, or they may be added to the
drugs by chemical synthesis.

According to the FDA’s Biopharmaceutics Classification System (BCS), drug
substances are classified as follows: Class I - High Permeability, High Solubility; Class



35 amines may be found in the drugs as commonly provided, or they may be
added to the drugs by chem cal synthesis. According to the FDA's

Bi ophar maceutics C assification System (BCS), drug substances are
classified as follows: Class | - Hi gh Perneability, H gh Solubility; C ass
WD 2004/ 099135 PCT/ EP2004/ 050753 -17 Il - Hi gh Perneabil.it Low

Sol ubi l'ity; QY93¥PPI3S. Low Pernmeability, High Sol ubili%GF Pé?%"’sé?séss |V -
Low Perneability, Low Solubility. How drugs are classifi ed inthis
classification systemis described in the guidelines of the BCS. In a
preferred enbodinent, the therapeutic conpounds D that can be used in the
invention are 5 selected fromclass II, Iljj.and IV. The invention provides
for prodrugs that are cleavable by di pepti dyl - pepti dases. The

di pept | dy! - pept | g St gpplnhEnSeL SF AR %@sé[ﬁé@&gb&%f@mg%ﬁ bigingg; (FC 39

and yet nore speci ‘ﬁs
ani nopept i dase (E@“‘i@agni E‘iwg3m83rl?&"3xl-?3¥§°h§?ﬁthé{9@ 25 318 glagsified Sl 11.9), from
the group of di peptassifivaiem syste@ is SeselibdBin thepaidélinebydf thedIBESpniageesersd ( EC 3. 4. 15)

and di pepti dyl - pere;nwlﬁa&% tt(e%ﬁra%mfhcs&n mmth#&ngwéé@maéé@venmlwes

tripeptidyl- peplds dlﬁ%ptldw peptidase | (EC . .4.14.1), 11
(EC 3.4.14. 2), al%% ?ai%ﬁiﬁl V' (EC 3.4.14.5), dipeptidyl- d| pepti dase

(EC 3.4.14.6) and X— Pro di peptidyl - peptidase (EC 3.4.14.11). Ina preferred
15 enbodi ment, t hdhpingentiorprrvides fos atpdmesthas gre glesyeble PP Ry PitidsesTHSr esent i n
mammal s or nore plﬁ;eﬁtmybﬂ@bt;dasemcdmmedﬁm&empo@eﬁfdmselwb@hnrﬂyetrent t he
pr f)fll’ ug ::S cl Eavab\ll(ﬁe sppéfﬁtgﬂspﬁﬂﬁdl gﬁdas?ﬂﬁb@dﬂ?ﬁuéh\és%ma@mo RC (Bcby t hel

cel |l -surface n sol u I'n_se pl asma
and cer ebr ospi ir)ldz:lll %‘ﬁaﬁﬁggﬁ’d?&m ?elpgq?ﬁe @g{%qv@sg&m é?ogﬁggé/ %‘%5 k&f:DQG

al | ows the appli cat4Gh rertidygdipgptidasss E6r34alS) s0d divprsidylneptidases AYothigenbr ane
and for activati orEG- gtodpmi;yufcludasdipepﬂdm epiilags)stdhas HipeptidyHpegtidase h(EC t he present
i nvention rel ates 340405 ABES 451917) o LS, @f44),f19r(ﬂ@'halikﬂm@pﬁ%rlr@pepudéé ~1Sz 25
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t hi azol i di necatboxjpbpdimensiths prodorgs gavabledy dineptidylpentidaretpspssntiimmemmalyercol i ¢
aci d (L-honopr ol i meoyg prefadisly inchumenalin la @oyd prefera brlhodirent; thel prodmg islolexwablec aci d,

glycine, serine, \glgipBRidyllRpifabdd@V (CHES EWE tYTheBlilsirAEARRIIS by the soluble
form present in seminal fluids, plasma and cerebrospinal fluid. The occurrence of two
different types of CD26 allows the application of prodrugs for activation at the cell
20 membrane and for activation in body fluids.

"l'l

In one particular embodiment, the present invention relates to prodrug compounds of

formula (I)
R? (I?
A — >z
1 - \
Y Mo, O
25 OH R R*

the stereoisomeric forms and salts thereof,

wherein

nis1,2,3,40r5;

Y is proline, alanine, hydroxyproline, dihydroxyproline, thiazolidinecarboxylic acid

30 (thioproline), dehydroproline, pipecolic acid (L-homoproline),

azetidinecarboxylic acid, aziridinecarboxylic acid, glycine, serine, valine, leucine,
isoleucine and threonine;

X is selected from any amino acid in the D- or L-configuration;



X is selected fromany amno acid in the DO or L-configuration; W

2004/ 099135 PCT/ EP2004/ 050753 -18- X and Y in each repeat of [Y-XI are
chosen i ndependently from one another and independently from other repeats;
Zis a direct bond or a bivalent straight or branched saturated hydrocarbon
group havi ng,froml to 4 carbon atons; 5 Rl is an aryIC heter9a£3yl,

aryl oxy, het Pcfﬁ?“f?f’%?c‘y aryl oxyQ - 4al kyI het er ocycl oaf %VTZB%? 07

het er ocycl oal kyl d - 4al kyl oxy, beteroaryl oxyCl4aI kyl, heteroaryl G -4al kyl oxy;
R2 is arylCaalkyl; R3 is C _ioal kyl, C2.6al kenyl or C3acycl oal kyl Claal kyl ;
R4 is hydrogen or Cldalkyl; 10 aryl, when used alone or in conbination wth
anot her group, neans phenyl opti onal ly swupstituted with one or nore
substituents each individually selected fromthe group consisting of C

| - 4al kyl , hydr ox t no- or

di ( Cl4al kyI ) am n)c?( aélgé{ lﬂgicgwp%ﬁw?gg Oﬁﬁ%mgg@d%g?gﬁléﬁg%heﬁa%@conbl nation
w t h anot her group, i ff8ms » 15 or bicyclic aromatic heterocycle
havi ng one or m)rzas@ﬁryegtahwnd@I@Ibp’hbmStymghhplthr@gl@dsaﬁhéc‘bhymﬁlsmgrqml ch aromatic
het er ocycl e may optigl qjﬁmlpa)‘s@hﬁhtbm ed on one or nore carbon atons with

2 substituent sehest adol HOTCLALY RGO %]CW%I& oaibdal kv oxy,

am no, hydroxy, ary
het er ocycl oal kyl an e@""%"'@ﬁb@‘é@?‘%& ?FP*“'Y] ‘(’F’g?’d 1?’8’ het er ocycl e

may al so be opti ®iaddyCselkdi i tuted on a secondary nitrogen atom by

Cl-.al kyl or arylidal ks, chekernsas!@abdiyic, anen used al one or in
conbl nation wnth ﬁcﬁﬁ%gn%e rreans a saturated or partially unsaturated
clrc

nonocyclic or blcy et ero avj ng._one nor e phur or

ni trogen het etbatBe" ﬂ°‘l’?é’fl§‘r°8‘8 ?”@nma“??:‘e‘c%‘{@dﬂeé?qé‘e‘%&@ﬁf@ﬁ tuted on
one or nore carbon astubswwdnvxtldnomsmvmmbwmmsaéilshnwyidmﬁmtbgr oup

consi sting of Cl4al kybup c@sxsﬂﬁgldﬂc Y1, hyRydkiy QO Yalkyloaty, GiitAelaf Balo, afho, Whi Ch

het erocycl e may al s 1&?3’ %%Fgg%#”ﬁ&%%&h (&ed on a secondary nltrogen atom
a

by C1.4al kyl or ar erm 4al k as a group or part of a
group neans st r ait§ieaha @r‘lé‘?ﬁlc,ail?éﬁ°fdﬁ&‘?r??é‘l§“°n§§@l§? eéé“’%ﬂ%%“&laé}?f‘“ﬁi)’dr ocar bon
radi cal s cont & ni ng érbamlit atomate herdoyte laviogrene or lora nxyigers swWphusarakirog@n- Oal kyl
radi cal s include netrhbydmamﬁfs%ohafhﬁaﬁom&ocydlﬁﬁ@rd@mﬂauy%sbbghmtedon bie@but yl ,

sec-butyl, tert-but yxlmrg a?botDQ?nbvwktﬁaF eEFseltﬁ%(%fH %P%r %(pcgﬁﬁsnﬁ group or part

of a group neans stral vaI ent
hydr ocar bon r adi cal sCeditldi wiRgoy ragrnos bidepxy afyh amide, aengrer di
amino, halo, nitro, heterocycloalkyl and C;4alkyloxycarbonyl, and Wh1ch

20 aromatic heterocycle may also be optionally substituted on a secondary nitrogen
atom by Cy4alkyl or arylC; 4alkyl;
heterocycloalkyl, when used alone or in combination with another group, means a

saturated or partially unsaturated monocyclic or bicyclic heterocycle having one
or more oxygen, sulphur or nitrogen heteroatoms, which heterocycle may

25 optionally be substituted on one or more carbon atoms with a substituent selected
from the group consisting of C; 4alkyl, Ci4alkyloxy, hydroxy, halo and oxo, and
which heterocycle may also be optionally substituted on a secondary nitrogen
atom by C;4alkyl or arylCy4alkyl.

30  The term C4alkyl as a group or part of a group means straight and branched chained
saturated monovalent hydrocarbon radicals containing from 1 to 4 carbon atoms.
Examples of such C;4alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, sec-buty], tert-butyl and the like.

35  The term Cyealkyl as a group or part of a group means straight and branched chained
saturated monovalent hydrocarbon radicals containing from 1 to 6 carbon atoms.
Examples of such C;.¢alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,



Exanpl es of such Cil.cal kyl radicals include nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, WD 20041099135 PCT/ EP2004/ 050753 -19- isobutyl,
sec-butyl, tert-butyl, 2-nethylbutyl, pentyl, iso-anyl, hexyl,
3-nmet hyl pentyl and the like. The term Cl. 1loal kyl as a group or part of a
group neans straight and branched chained 5 saturated nonoval ent

hydr ocar bon Wa#¥®S5containing from1 to 10 carbon atf6MEP2ARHI es of such
Cl ioal kyl radicals include the exanples of C 4al kyl radicals and heptyl,
octyl, nonyl, decyl, 3-ethyl-heptyl and the Iike. C2sal kenyl as a group or
part of a group neans straight and branched chai ned 10 nonoval ent
hydrocarbon radi cals having at | east one_@ouble bond and containing from 2
to 6 carbon atons. Exanples of such C2.6al kenyl radicals include ethenyl,

oentomyl . 2- pontatythsec TS khor. PSOGRY ppoh SR robt S8R5 oy ey
In

and the |ike. 15 likér m "hal 0" or "hal ogen", when used al one or
conbi nation with another group, 1is generic to fluoro, chloro, brono or
i odo. The ter m CITheepcCoalkylds a gihp or pas efh géup meansstrdight emlibisncied claimedvi t h

anot her group ’3 i %athgt@@ﬁﬁﬂogalén@’hdﬂYo@%rgcﬂ{ rAls corftlBhdRIM Vo 10e46dQRARE VI

cycl ohexyl and cycl oheptyl.. .20, For therapeytic use h al.t 5 of the prodrug
conmpounds of the ?“@E@H%%F]hg‘é?ﬂ]ﬁygﬁﬂdlﬁaﬁlsém‘?@ﬁglg8"_%9%?%fi(h*"?(iwzm%%% dr-ion is
phar maceut i cal | y bentylpieys nesiyb @icilad-etyldepd gadibe ke. However, salts having a
pharmaceutical |l y unacceptabl e counter-ion may also find use, for exanple,
in the preparati @asalkenydusd groupat pantof @ froep mpéaay straightabd lorariched chaiedpt abl e
Cormogngl of tfb%%o‘ﬁ&ﬁi%t h&&x&fma %jcalﬁtxdﬁi_ng at{léaa,onmw%lbsgndmh oﬂﬁ&ﬁﬂﬁ?ﬁ@' ly y
acceptabl e or 0} are’inc ed w e it O esent . i nvention.
The phar maceut i cgth? écagD@EétﬁF%#‘gnles %ﬁ‘ifél%bfag‘ﬁli‘yi%@ls ‘P%l}l&eereﬁ’ﬁ?yil PP addi ti on
salt forns whi cH-tuiseylgreyipnylgisebuiend 2rineshyid -butpryl, droagenyt, 2ippRfek i on are able to
form can convenileekdnyl, brexpiyt paeeedyl) Gmethyl-2pentaphand theiliké.e aci ds, such as, for
exanpl e, inorganic 30 acids such as hydrohalic acids, e.g. hydrochloric or

hydrobrom ¢ agi d;hthd talo® or “Bhibdeh’€, whePRRF BRI o cBRBindtOR with KfotaGhélp, oOF
organi ¢ acids such as, .f e ac%h(ll c, propanoic, hydroxyacetic,
>

r e
| actic, pyruvic, lsog?ﬁﬁc&f?ur?{aoféﬁ?r , RO c, maleic, fumaric, malic,

tartaric, citric Thysmygmexispikpnvken ugadalopes il mhingtion pith ARAMSELPYPHI |

p-t ol uenesul f oni @ererictpcldoprapyl, eyglobwtyl] dyclppeptyh siclobexyl and yydlabepty)anoi ¢ and t he
| i ke acids, 35 Conversely said acid addition salt forns can be converted by

treatment wi tdp akor BEHEHeAR Uk sde 68hd RbRud BRpSHART BB $RsdnPihBntidlare? 004/ 099135
PCT/ EP2004/ 05075 "t%hose' v%l%rein the counter-ion is pharmaceutically or physiologically acceptable.
However, salts having a pharmaceutically unacceptable counter-ion may also find use,
for example, in the preparation ot purification of a pharmaceutically acceptable
compound of the present invention. All salts, whether pharmaceutically acceptable or

25  not are included within the ambit of the present invention.

The pharmaceutically acceptable or physiologically tolerable acid addition salt forms
which the prodrug compounds of the present invention are able to form can
conveniently be prepared using the appropriate acids, such as, for example, inorganic
30  acids such as hydrohalic acids, e.g. hydrochloric or hydrobromic acid, sulfuric, nitric,
phosphoric and the like acids; or organic acids such as, for example, acetic, propanoic,
hydroxyacetic, lactic, pyruvic, oxalic, malonic, succinic, maleic, fumaric, malic,
tartaric, citric, methanesulfonic, ethanesulfonic, benzenesulfonic, p-toluenesulfonic,

cyclamic, salicylic, p-aminosalicylic, pamoic and the like acids.
35

Conversely said acid addition salt forms can be converted by treatment with an
appropriate base into the free base form.



The prodrug conmpounds of the present invention containing an acidic proton
may al so be converted into their non-toxic nmetal or am ne addition salt
formby treatment with appropriate organic and inorganic bases. Appropriate
base salt forms conprise, for exanple, the ammoniumsalts, quat er nary

ammoni um sal ts the aI kali and earth alkaline 5 netal salts, 7%
lithium sodiUAN*8YPassi um nagnesi um cal ci um salts ZREEPHMANRE, sal ts
wi th organic bases e.g. the benzathine, N-nethyl, -D glucam ne, hydrabam ne

salts, and salts with amno acids such as, for exarrpl e, arginine, |ysine and
the Iike. Conversely said base addition salt fornms can be converted by
treatnent with an 10 appropriate acid inip.the free acid form The term
"salts" al so conprises the hydrates and the solvent addition fornms that the

Bleh Tor xmgfgdﬁe§¥°dh@§°f§§°ﬁ§wﬁh5 @ﬁgﬁ‘[’%ﬂmr@ filgpala B sy BUP. 22, 0.
al so conprises tfeonwsrighintp e nonsiorie petakor pyige piditionsplt formyby treatmgent WH pr esent
conmpounds. A basappromdtercummamiamwghmhqmteppmmadbaaesahfamycmgmm, foknown to

th h?_sg of grd: nalrasm%,klb Itﬂeam&ohmesafst uh@ﬁwmgmmﬁmts tueramaﬁemﬂme al kyl
al i des, dialky

and | i.des. The
present prodrug %%#ﬁ%ﬁheo%thﬁa&‘%i - &7 u&?@?m}uﬁ' AR ¢ a?%/ftwéﬁw'?%ﬁ cgg’ . Such
forms, 20 al t houtghs Wi orgarisbpses, eythe bearaghineMitmetiyl; foelugsepine, bydrpbpming, ar e
intended t o be i s, awliesalts wiihtatmino atiiesusicafor eadmpild) exglhine Jpsiie andieliltei on. | n one
enbodi nent, the termnal am no group of the termnal am no acid of the
peptide bond focm@rséiysamfas%a&uonmwfo%da@%oh%nmt@hﬁenw% two capping

groups selectgd _25 from i nyl, benzyl oxycarbonyl, glutaryl,
nmor phol i nocaﬁgonﬂpmgnﬂe?ﬁl tt%ﬁieeaﬁl&ﬁ%e enbodi ment, each X independently is

sel ected froma naturally occurring amno acid. 30 In one enbodi ment, each
X i ndependent | y The terpp Eal"érﬂlﬁ‘?(ﬁmal?,‘lsﬁf taciydreterend thesolventaddgion fams el #ei st i ng of

al ani ne, argi ni ngpdregsEapagine thepspent tnventiercdrelgbledy fire Fremplh oftsachiforess gl ut ami ¢
acid, glycine, histpdyderes, ms&beepm%e meume&emﬂéa}fss’lamecmﬁﬁtséamnl ne,

pheny! al ani NG Dhlbfon o 66 biGuer LR BRI Seel LURLORRR vl RBRNG, 07 vl N

35 I n one enb ani e, yC|ne

serine, valise of®duptemiedygth 3y &eétrlﬁbﬁ"‘%/mélé’é"rf’fﬂ’fd%é m@n%rrwlw&nﬁa 6l i ne or

al ani ne. | n one isstiboeilovenslkyl halides, dialk{ suifates, longCha20iidd a8l BPalBCH#ER2004/ 050753
-21 I n one enbodinment, -(Y-X)" is -(Y-X)la-Y-Val, nore in particular -(Y-X)a
ist h(z/yotoa Pr OTﬁéquesedtﬁtom@c@@b@ﬂm@msoehaan{hé‘u%&tome{clt&aﬁemchm{n/sls bui 't up
Wi - ea S a

Pro- Asp, Pr o%ge &&E}%ﬁlnﬁt%ﬁggy gnd;fgt%qnéﬁk%&k(%%u‘g’ lh’%ﬁde@%r ggﬂ rﬁ&- Pr o- Leu,

Al a-Val, Al a- Aspv,‘“ﬂ%d1 e§€Pe° ,ﬂ}e,-;’r@gpgqusepoan Arg, Ala-His, Al a-

Dn

In one embodiment, the terminal amino group of the terminal amino acid of the peptide
bond formed by —(Y-X), may optionally contain one or two capping groups selected
25  from acetyl, succinyl, benzyloxycarbonyl, glutaryl, morpholinocarbonyl and C;4alkyl.

In one embodiment, each X independently is selected from a naturally occurring amino
acid.

30 In one embodiment, each X independently is an L-amino acid selected from the group
consisting of alanive, arginine, asparagine, aspartic acid, cysteine, glutamine, glutamic
acid, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine, proline,
serine, threonine, tryptophan, tyrosine or valine.

35 In one embodiment, each Y independently is proline, alanine, glycine, serine, valine or
leucine; preferably each Y independently is proline or alanine.

In one embodiment, nis 1, 2 or 3.



Phe, Ala-Ile and Al a-Leu. In one enbodinent, R is heterocycl oal kyl oxy,

het eroaryl, hetemarylCl4al kyl oxy, aryl 10 or aryl oxyCl4al kyl. In one
enbodi ment, Rl is hexahydrofuro[ 2, 3-b] fisanyl -oxy, tetrahydrofuranyl -oxy,
qui nol i nyl, thiazol yhuet hyl oxy, aryl, aryloxynethyl. 15 In one enbodi nent,
Rl i s hexahydr , 3-b] fiim-3-yl-oxy, tetrahydrof XY,

qui nol i n- 2- é’?’,zg{%%% 5(2)I -5-yhnet hyl oxy, 3-hydroxy-2-net HE'F]BTZ%O%)W;

2, 6-di met hyl - phenoxynmethyl. In one enbodinent, R is (SR SaS

6aR) - hexahydr of uro[ 2, 3-b] furan- 3-yl - oxy, 20 (3S)-tetrahydrofuran-3-yl -oxy,
qui nol i n-2-yl, thiazol-5-yl nethyl oxy, 3-hydroxy-2- mnethyl-I-phenyl,

2, 6-di met hyl phenoxynet hyl . Interesting gepups of conpounds are those groups
of conpounds of formula (1) thereof where one or nore of the follow ng
restrictions apnhxne,em%édmshtl B7-%), is%(RK)3;-Y-Vall mofe iRpficuRe (Y3886 X

i ndependently is % eg fron1vaI|ne aspartic acid, Iy5|ne or praline; Z
i s methyl ene; §” & ?ocycloalkyloxy 30 RZ is phenylnethyl; R3is
Cl-loallcyl; R is hydrogen. Interesting conpounds are those conpounds of

formula (1) or aﬂyudism‘bbd]ﬁ@ht&hﬁ(mmmgoﬁ@uddiemﬂodpw&ﬂﬂh@'{)ﬁeﬂ?ﬁs iekcpdenyl met hyl .
I nteresting CS’”pEPd&%'gﬁag ecoﬁslfk‘ﬂﬁge FPRIDAURG. ;PfPro RF, BH-Bys (Brd- pf'arm defi ned

1
subgr oup there% gémgAgg&ﬁa § @#ﬁgpgkﬁkﬁﬂk%gﬁ% ﬁﬁd@gbggﬁLouxgg

2004/ 099135 PCT.
of formula (1) d%%dﬂyﬂdGﬁwﬁkbﬂEubgroup t hereof wherein R4 is hydrogen.
I nteresting conmpounds are those conpounds of fornula (I) or any defined

subgroup 5 thergah, WGAaER, Ki3s Heferdd cﬁ}ﬁgﬂ ﬂéééroargfgme&e& Diibdxy g R4 1S

hydr ogen. Interesti s are’t e ‘¢ompoul ormila”(I) or any
def i ned subgﬁ%uﬁ“a?ﬁ%$§dggﬁhereln Z4 is nethylene. 10 Interesting conpounds
are those conpounds of forrmula (I) or any defined subgroup thereof wherein

RL is hex6ydnf uriafoge ehibdifbnt) FeiryHexamdofut ofd,3-Bidehl Ddxy ity dr6Risnyl-ofgyi nol i ny!
t hi azol yl met hyl %ﬁﬁohﬁ %azol?ﬁﬁé'th?f&%hﬂyloxﬁgetﬂyf phenyl met hyl ; R3 is isobutyl
g

and R4 is hydro
15  Inone embodiment, R' is hexahydrofuro[2,3-b]furan-3-yl-oxy, tetrahydrofuran-3-yl-
oxy, quinolin-2-yl, thiazol-5-ylmethyloxy, 3-hydroxy-2-methyl-1-phenyl, 2,6-dimethyl-
phenoxymethyl.

In one embodiment, R is (3R, 3aS, 6aR)-hexahydrofuro[2,3-b]furan-3-yl-oxy,
20  (35)-tetrahydrofuran-3-yl-oxy, quinolin-2-yl, thiazol-5-ylmethyloxy, 3-hydroxy-2-
methyl-1-phenyl, 2,6-dimethylphenoxymethyl.

Interesting groups of compounds are those groups of compounds of formula (I) thereof
where one or more of the following restrictions apply ;
25 e nisl,2or3;
® Y is proline;
e each X independently is selected from valine, aspartic acid, lysine or proline;
e 7 is methylene;
¢ R!is heterocycloalkyloxy;
30 e R”is phenylmethyl;
e R*is Cypalkyl;
e R*is hydrogen.

Interesting compounds are those compounds of formula (I) or any defined subgroup
35  thereof wherein R? is phenylmethyl.

Interesting compounds are those compounds of formula (I) or any defined subgroup
thereof wherein R® is C1 4alkyl, in particular R is isobutyl.



15 A particular group of conpounds are those conpounds of formula (lI) or any
defined subgroup thereof wherein nis 1, 2 or 3; Y is proline or alanine;
each X independently is selected froma naturally occurring am no acid; 20
Zis a direct bond or nethylene; R is heterocycloal kyl oxy, heteroaryl,

het eroaryl C aal kyl oxy, aryl or aryloxyCG .aalkyl; R2 i henyhnethyl; R3 is
i sobutyl ; ﬁ%)?gzﬁgﬁ¥ogen. 25 Also a particular grouﬁ%aﬁpggﬁsgﬁﬁds are

t hose conpounds of forrmula (1) or any defined subgroup thereof wherein
nisl,2or3; Y is proline; 30 each X independently is selected froma
naturally occurring amno acid; Z is nmethylene; Rl is

hexabydr of ur o[ 2, 3- b] f uranyl - oxy, tetrabydpofuranyl-oxy, quinolinyl,

t hi azol yl et hyl oxy, aryl, aryloxynmethyl; R2 is phenylnmethyl; 35 R3 is

oL L e o ) R Aty o 1 (e

t herapeuti c conpgund. i's W0Q,2Q04/ 09913
H OH Lr Preferre e‘ﬁ%&ﬁ’?ﬁﬁ’@ ?SSI‘E#‘B%F&- OONHON LCQILNNSOOONH OHKUO
OO\ I NH,,. N ,~OH L ONNSDOO NH2 H OH NH,

Interesting compounds are those compounds of formula (I) or any defined subgroup

5  thereof wherein R? is phenylmethyl; R® is isobutyl and R*is hydrogen,

Interesting compounds are those compounds of formula (I) or any defined subgroup
thereof wherein Z* is methylene.

10  Interesting compounds are those compounds of formula (I) or any defined subgroup
thereof wherein R' is hexahydrofuro[2,3-b]furanyl-oxy, tetrahydrofuranyl-oxy,
quinolinyl, thiazolylmethyloxy, aryl, aryloxymethyl; R? is phenylmethyl; R? is isobutyl
and R* is hydrogen.

15 A particular group of compounds are those compounds of formula (I) or any defined
subgroup thereof wherein
nis1,2o0r3;
Y is proline or alanine;
each X independently is selected from a naturally occurring amino acid;
20  Zis a direct bond or methylene;
R' is heterocycloalkyloxy, heteroaryl, heteroarylC; salkyloxy, aryl or aryloxyC4alkyl;
R? is phenylmethy!;
R? is isobutyl;
R* is hydrogen.
25
Also a particular group of compounds are those compounds of formula (I) or any
defined subgroup thereof wherein
nis1,2or3;
Y is proline;
30 each X independently is selected from a naturally occurring amino acid;
Z is methylene;
R! is hexahydrofuro[2,3-b]furanyl-oxy, tetrahydrofuranyl-oxy, quinolinyl,
thiazolylmethyloxy, aryl, aryloxymethyl;
R?is phenylmethyl;
35 R%isisobutyl;
R* is hydrogen.

Preferred prodrugs are those prodrugs wherein the therapeutic compound is



NOU kNS I 0O~NJI""J "~OHOCHH 5 HNO and their salt forms.
Particularly, the amno-term nal end of the peptide in the prodrug conprises
X-Pro, X-Ala, X-dy, X-Ser, X-Val, or X-Leu, wherein X represents any am no
acid or 10 isoners (i.e. L- or D-configuration) thereof O her dipeptides,
with on the eco position hydroxyproline, dihydrox

thIaZO|Idlng ggV?IC acid (thioproline), dehydroprggﬁ%%mﬂgqﬁacol|c aci d
(L- annprollne) azetidi necarboxylic acid, and aziridinecarboxylic acid are
al so cl eavable by CD26. In a preferred enbodinent, the peptide conprises
am notenninally X-proline or X-alanine. As such the am no acids 15 can be
sel ected from al ani ne, argini ne, asparagppne, aspartic acid, cysteine,
glutam ne, glutam c acid, glycine, histidine, isoleucine, |eucine, |ysine,
met hi oni ne, phenyl al ani ne, roline, serine, threonine, tryptophan,

tyrosine, valine and deri ve &@of Also nodified (i.e
hydroxylproline%) un atfural @ act ds can be included. In another
preferred enbodiime N of the peptide is between 2 and 10 am no
acids and 20 can therefgreom a length of 2, 3, 4, 5, 6, 7, 8 9 or 10

am no acids. In another pref red enbodi nent, the peptide conprises [X-VY],

2

repeated units @P$re|n eﬁnﬁsents any amno acid, Y is selected fromPro,

Ala, Ay, Ser, VAFTAPSNESRES is Wo 2004/ 099135 PCT/ EP2004/ 050753 - 24

selected from1, 2, 3, 4 . In anotQ;; nore preferred enbodi nent, said
p

peptide is a dip J::r%N ferred enbodi nent, the dlpeptide
is Lys-Pro. In angfigJL & pref eyried enbodi ment, the amino acids
have the L- confl rapl I Gani no- tePnilis of the peptlde may al so
contai n conventi onal capplng oups. Such capping 5 groups include acetyl,

succi nyl, benzyl oxycarbon gl utaryl, noipholinocarbonyl, nmethyl and many
others known in the ark 5 e s |IIed t art can nmake substitutions to
achi eve peptldes. hobe'terop “@wfeNat OHo solubility, bioavailability
and targeting ofL} o€ O heré?o e, ,;he i nvention includes the

pepti de sequences as désomﬂg_g above, as mell as anal ogues or derivatives
thereof, as long as the 10 conjugates re n cl eavabl e by

di peptidyl - pepti dase, such as CD26. In another enbodi ment the |inker

pepti des of the present jgfvention nS| gt of one or nore repetitive X-Y

di peptides with sbru tu R cleavable by CD26 conprise one or

nore an no aC|dsr Wﬁ% : %i: pepti de and the 15 prodrug and
have a gener al STt uct Hl oY]a Am re is any am no acid. The
\x\n,OH
5 HZN (o]

and their salt forms.

Particularly, the amino-terminal end of the peptide in the prodrug comprises X-Pro,
X-Ala, X-Gly, X-Ser, X-Val, or X-Leu, wherein X represents any amino acid or

10  isomers (i.e. L- or D-configuration) thereof. Other dipeptides, with on the second
position hydroxyproline, dihydroxyproline, thiazolidinecarboxylic acid (thioproline),
dehydroproline, pipecolic acid (L-Homoproline), azetidinecarboxylic acid, and
aziridinecarboxylic acid are also cleavable by CD26. In a preferred embodiment, the
peptide comprises aminoterminally X-proline or X-alanine. As such the amino acids

15  canbe selected from alanine, arginine, asparagine, aspartic acid, cysteine, glutamine,
glutamic acid, glycine, histidine, isoleucine, leucine, lysine, methionine, phenylalanine,
proline, serine, threonine, tryptophan, tyrosine, valine and derivatives thereof. Also
modified (i.e. hydroxylproline) or unnatural amino acids can be included. In another
preferred embodiment, the length of the peptide is between 2 and 10 amino acids and

20  can therefore have a length 0f 2, 3, 4, 5, 6, 7, 8, 9 or 10 amino acids. In another
prefetred embodiment, the peptide comprises [X-Y], repeated units wherein X
represents any amino acid, Y is selected from Pro, Ala, Gly, Ser, Val or Len and n is



bi ndi ng between the [ X-Y]" oligopeptide and the consecutive A amno acid is
anam de binding to allow CD26 proteolysis. The bindi ng between two A am no
acids and between an A anino acid and the prodrug can be either an am de
bi nding or an ester binding, mcan vary in |l ength between 1 to 15. In one
enbodiment mis | and mcan be 20 hydrol ysed fromthed{%rodr ug b7y an esterase
or an ani nopEPtPURYRS I n anot her enbodi ment the cD26 CCEETHBIEOGH i gopepti de
[ X-Y]" is a peptide wherein at |east one X is an hydrophobic or aronmatic
amno acid or alternatively, wherein at least one X is an neutral or acidic
amno acid, or alternatively, wherein at |least one X is a 25 basic am no
acid. To nodul ate hydrophobicity and/ or puoteolysis rate of | onger peptides
(nis 3, 4, 5 nore than one X will have the specific type of side chains to
achi eve the desi t t ' LoRf | L .
proteol ysis rat e??fegﬁ%‘%ﬁ%’r%gﬁ? FCIP?H O%fs)]lon{;rggl‘?feln%ﬁ %@X%E%s%@@%ﬁﬁ%%?l ity and
the efficacy of @H@“%r Balha! °Teri’r‘if‘?é'fe¥5‘ﬁ12ﬁ¢wt’@ﬁﬂ%@uﬁ%‘ﬁf‘ys']frﬁénﬁ)@&f’ﬁ des with a
gener al st ruct ur gil[morefrefermgdembeditend feptimesidoavétbx boeigimd@an. Thetaming- st r uct ur e
; E I $c g( eg f ;( 0 ?(1 g( g@nﬂﬁ&lépthgf)epﬁ&'rh/a\}('&soX@ntaiﬁ%ﬁ%nﬁ@al\éapp&%‘g}&utﬁg.zs%h c%ﬁ%mgi XS-Y

- A - Y- XB- Y _or X ide_ w fucture
sel ect ed fromst h& uro%gluﬁ?cxﬁ?wlyg’-@%-?Vm%@W’ ’V@?ﬁﬁ"? - Y2 XS- Y- XF-Y,
XF- Y- XF- Y- XS- Y, %Fig ) aBcEmapy gibery knoge iyt Ehosg kil nl rt SR TREE. Y and
XS- Y- XS- Y- XS-Y, XiBstivatisnsYo xchiéve péBtidés Xidh heitdeprofile telated dMBoNbiMig- bigavalBbity X- Y- XB- Y

and XB- Y- XB- Y- XBandli@sibglofthedominghte. TRketbasite m@mnmuh@t@%@m uddidsd t hat
results in a rapésddegcgge%%&%emsw%ﬂgslagﬁgt Iesdéa dc—t:)r%acv%)szﬁergg 045 lohg ad 04/ 099135
PCT/ EP2004/ 050753 " - exa,n’pﬁ e acl di and neutra ar% RO A&l ds such as
Aspartic aci d0antPrfuetiesdrmpain deqveble by digspdylpeptidagensigasi@26s| ow and XS is an
amno acid that causes a slow release of a dipeptide by CD26 (for exanple
charged fand neut motheriembodandnd&ﬂin]dearepﬁdegBﬂﬁpmsdusinf/emﬁondmamtofmdr XBis a
basi ¢ am no aci dmble¥&petitite X- P Bideptist)with Qe {9}, #hiPH ekALBle hetsRse of 5 a
charged and hydf&?%@Lé %eglltxﬁoer?&!ﬁﬂgacié%&@ec 4 ﬂ&%tcle?%& g' 5G4l ! OF - made
conbi nati ons qof pe P des at give a proeélrug a we‘f g ?pl_neaél,rate of
degr adat i on tldgePRErs anfibeys agepretl st lopndiored 4 if anympingacidephce t he
degradati on of abinding epieeiihe XV hioblipapeptide trid theycohsebuevek emild padis pdenidan be
del a?/te_d by the qu:iﬁ&ﬁé‘t@@ll&i?%ﬁﬁ&éblislspfﬁé'bi B&&&ﬁmmbmﬁ)mtﬁraﬂd di pegtl de,
resulting in a - 5 AV - ; tet.rapeti rodrug.
Hydr ophobi city ca:é‘n“ﬁ%\{}g%lbe I hﬁ%ﬁé’%@%{)&%@g{ﬂc@& n%lleér%} %ﬁ‘gﬁdl’l%pr%aqr a‘g%??/ Phe-Pro
di pepti de | eadi nbiofiss mfan ¥k ipjogthibg@essy loa L & @egwpqdiventp igaad py o be
Tyr/ Phe- Pro [28EChydidlysél #igm the prodrug hypangsterageyp b akenqgpemidaseg Wit h sl ow rel ease i s
desired, Asp-Pro-Lys-Pro [SEQ ID NO 5] mght be preferred over 3 y-Pro.
QG her conbi nat i ofsanctbé@Rmb&titkaY Bk ODP2slcifiyabldigspeptide EXL YRGS SHuptiddvdeRina a
tetrapeptide or E% RSPk Iagﬁyﬂph&%ormﬁaﬁc amino acid or alternatively, wherein at least

one X is an neutral or acidic amino acid, or alternatively, wherein at least one X is a

25  basic amino acid. To modulate hydrophobicity and/or proteolysis rate of longer
peptides (n is 3, 4, 5) more than one X will have the specific type of side chains to
achieve the desired effect.

Also the choice of Y may influence the proteolysis rate, the hydrophobicity, solubility,
30 bioavailability and the efficacy of the prodrug.

In yet another embodiment, the peptides with a general structure [X~Y], are
tetrapeptides or hexapeptides with a structure selected from the group of XF-Y-XF-Y,
XF-Y-X8-Y, X8-Y-XF-Y, XS-Y-XS-Y XB-Y-X-Y, X-Y-XB-Y and XB-Y-XB-Y ora

35  hexapeptide with a structure selected from the group of XF-Y-XF-Y-XF-Y, XS-Y-XF-
Y-XF-Y,XF-Y-XS-Y-XF-Y, XF-Y-XF-Y-XS-Y, XF-Y-XS-Y-XS-Y, XS-Y-XF-Y-
X8-Y, X8-Y-XS-Y-XF-Y and XS-Y-XS-Y-XS-Y, XB-Y-X-Y-X-Y, XB-Y-XB-Y-X-
Y, X-Y-XB-Y-XB-Y, XB-Y-X-Y-XB-Y and XB-Y-XB-Y-XB. Herein F stands for fast
and XF is an amino acid that results in a rapid release of a dipeptide by CD26 (for



15 nodul ation of solubility and degradation rate of a peptide prodnig by
CD26. For other purposes, proline can be replaced by al ani ne. The

physi cochem cal properties and degradation rate of an undigested, partially
di gested and conpletely digested prodrug can evaluated by determ nation of
its retenti reversed phase chromat ogr aphy sent

i nvention dgﬁh%&manggs t hat peptidyl prodrug derlvatléggggﬁwﬁﬂﬁﬁhla (1) are
efficiently converted to the parent therapeutic conpound of fornula (la) O
R2 O R1( I I Z(Ta) O4 R3 R4 wherein R, R2, R3, R4 and Z are as
defined in the conpounds of formula (1); by the exodipeptidyl-peptidase
activity of CD26, 25 These therapeutic cospounds of formula (la) are known
to have WV protease inhibiting activity and are described in EP656887,

Css0dsio0, Useod i = KA Ry a”%%%‘@%%ﬁ#%?@?ﬁg‘gdﬂ,ﬁﬁe A erain by

S
ref er ence. eret”bsf"?'Pg %ﬁ?wetwgf S 1§ pranippacid that pavses 8 SO EIAROT AT formul a (1 a)
are inhibi tors ofipeptide by COB6 (forerinaple abfraed and neuirel apino deid) Heerinp stends foof  f or nul a
ﬁ 1) are usfeful I Hasié 44 X i @ baRHnirdfacid Wk w@k&qﬂ@%aaﬂgmlmmm@aﬁtorcul gr
umans, infecte ich may be
prevented or %rgaa g&ﬁ %’dxc&ﬂﬁl hﬁouné&ﬁwuﬁh&%m%{ﬁtlo %@004/0 9135
PCT/ EP2004/ 05075°§mb“2§1°n? ﬁwgﬂdﬁs&m FiNet Rrpdiugs el de %@“’r‘éﬁ%@&“@dﬁt & (ARQ),
progressi ve genevila defabd hydropholiciorkp exaivple tR@Eegradation ofe hydrephohidpradnagc CNS
di seases caused wih TyePleRtb mégpﬁae caﬁu@&hyaﬁ)ytﬁe@ies@é@mhgddjﬁo\{alﬁedl ated denentia

and nultiple scl venti on may
t herefore be_use ‘%{“gzé“ﬁn‘é‘%‘ nes aﬂ%ﬁ@gwﬁoﬁl&%ﬂ?&ﬁﬁﬁr ea dsﬂ

above- ment i onld ‘&R PP’Gﬁ%‘g %&T"Hh SRy ¢34 even Rplpreaspreby agding, el ditionsk tr eat ment
conpri ses the syBt/@m-Rro digeptide badimgtto the haxhpeptitle pfoimg (Gly/Bro-TyliBhedpeut i ¢ anount of
a c;nrrpo:md a}‘ Vf Ol‘ﬁ?liixeaPrG [SEQ ® Nob: h]\/tﬂaf&fxﬁééhgéim&@ﬁr?aﬁ@ﬁ@{iﬂﬂvre@&b mks‘irezil n ¢ 10
particul ar - u se e r nds o

t he present inven ﬁ)goﬁ an E%Q?De]\g?ﬂ ghgeérafgh% 91% Hﬁer rgylgalérrent usef ul
for treating cofibtdesriredbyte flalleéaerwmherpwtqﬂﬁwe@q oehexappn@ietaﬁmthe

st ereochem ca$ | yfnmchalanterqfsolﬁbmlntyrmddbgrmhnmatmd@mﬁucbum)dqngb}s@mG Forwotlet | on, as

used berei nbeforﬁ,pogggfﬂrdjﬁscﬁlbgr@g&a%  b1EnifeOTRGH: pidpefdits dle sane at onms
bonded 15 by th

iff t
t hr ee- di nensi ona gr r u%%%?’ggﬂ%ﬁlgg%edﬁ’%g%o‘? egte@%\rég gmp{gelﬁgﬂ%r&g%omﬁ t he
conmpounds of t hecabF alatsd by dricemingtion ofityetengentineon reverse Phase chromatography.

.B

20  The present invention demonstrates that peptidyl prodrug derivatives of formula (I) are
efficiently converted to the parent therapeutic compound of formula (Ia)

g
R1 /n

OH ,R3

wherein R!, R%, R?, R and Z are as defined in the compounds of formula (I); by the

exodipeptidyl-peptidase activity of CD26,
25

These therapeutic compounds of formula (Ia) are known to have HIV protease
inhibiting activity and are described in EP656887, EP715618, EP810209, US5744481,
US5786483, US5830897, US5843946, US5968942, US6046190, US6060476,

US6248775, W099/67417 all incorporated herein by reference.
30

Due to the fact that the therapeutic compounds of formula (Ia) are inhibitors of the
replication of HIV, the prodrug compounds of formula (I) are useful in the treatment of
warm-blooded animals, in particular humans, infected with HIV, Conditions associated
with HIV which may be prevented or treated with the compounds of the present



Unl ess otherwi se nentioned or indicated, the chem cal designation of a
conpound enconpasses the m xture of all possible stereochemcally isoneric
forms which said conpound nmay possess. Said mixture may contain all

di astereoners and/ or 20 enantioners of the basic nolecular structure of said
conpound. All stereochemically isoneric forns of the conpounds of the
present i nveR2PHYARIBE h in pure formor in adm xture WFTVRP2HOMTIGX her are
intended to be enbraced within the scope of the present invention. 25 Pure
stereoi sonmeric forns of the conpounds and internedi ates as nentioned herein
are defined as isoners substantially free of other enantioneric or

di astereoneric forns of the sane basic pplecular structure of said
conpounds or internediates. In particulaf, the tern stereoisonerically
pure' concerns conmpounds or_intermedi ates having a stereoisoneric excess of
at | east 80% (i .nventioniinclude,HTHn ot relsied compdprdp R progigstivaeneralired 096 of t he

ot her possi bl e ilgmphedesdpathy (RGL)zas stikasebiosio CNIS idiseasoscasal hyfretbines| sucle. 100% of
one isonmer and nER& eRdmdldBIVOhER N detBiLark MulBlelsbiedi@r . conmpounds or
internedi ates having a stereoisoneric excessS of 90% up to 100% even nore
in particular, haying.a stereoisoneric.excess of 94%u 0..100% and nost in
particul ar havi ng?gggrt‘f%?%%ﬁog@oﬁgftﬁ%m%s@énggn _8?m qﬁfﬁre(;b&gféﬁ%}c?e _ésterms
‘enanti omeri cal |afaiptiprdn a gpRtodef tregfing ahors-mentianed cenditipnsy Paid usesh o tedicipe

under stood i n a osmethbdef thaatyent bethprisdsaie sidaniicmimirdgratich of aroeffebtive enant i oneri c

excess and the Olﬁé%wc%aaﬁb&m §53 of HERETDH ko B Vinfelibd WiMa-bloddaur € 1N
question. WO 2004/ 04 RS (53, -2/ Pure stereol son;ﬁrg c forns of

9135 .P P2
t he conpounds arfd™ t‘&P?’FE‘H’I%?@' goted fpraans. | CAUFRANGIHY. (G Prodpig CORoND by the
application & dheprésensinyeniion eaada bised in tlegpanifagharg nbamedicament bisfbfos may  be
separ at ed from areihg@bdieiondassdeiard %@ BOL inféeioar yst al | i zation of their
diastereoneric salts with optically active acids. Alternatively,

enantiomers nay ﬁ@te?ﬁ&@x%@éh@xﬂic@bf{r @m@ﬂ%%@@&@@ﬂ&oﬂﬁ%é Wostibis b1 chiral
stationary phases. Salg u;qe ste eoclgem Ca‘t“li‘% %so 5 & Lor e rle? al so be
derived from t hé“¥JPFFR iﬁrﬁ eﬁﬁesﬁlﬁj?%m t ErRgTR I é‘ﬂg§ © F08 A19PF ROt s of t he
appropri at e &t arvititganateatenes of bonds by bating diffsrspt thigedimensions! simctyiess (fhish

st er eospeci f i calaemnot Rreahargedbleywhitl thocompanis dfEhePidnt Riv@aoimhay esdkasi r ed, said

compound will | e?é’é&)lﬁé?@ﬁéﬁ@xﬁioﬁ%o?{xiﬁa?ﬁsﬁc?ﬁeﬂcﬁld@ﬁérﬁﬁ&%f&’ﬁ bfafaar ation.
These net hods w 10 advanf age GOl oy, ena t1onmerica .lﬁure starting
materials. The dESPESE ?03%2?%?@% tesgochemically jyomeis famy phich aid) - o5 ent

i nvention can beompiyng mappossess Heidmittyre oy eoniainaldiageradmeneniifods.  Appropri at e
physi cal sepay aten@ifiomérebiasisasidhiolbtulaByucRE\6A i P@RRORLY AD sreresthénsiymd are, for
exanpl e, sel ectiyg el Rufid of e &ﬁ&s'o?ﬂeﬁas@nﬁme%%%mmfm&r% col um

chr omat ogr aphy. he conpounds conta one o re -as tric centres and
t hus maygexipS%/ eturewthea&x otheral)éinten ed to Qe em acec{wimfn escoﬁg%epresent

invention.

25  Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,
the term 'stereoisomerically pure' concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i. e. minimum 80% of one isomer and maximum

30  20% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of
one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a
stereoisomeric excess of 97% up to 100%. The terms 'enantiomerically pure' and

35 'diastereomerically pure' should be understood in a similar way, but then having regard
to the enantiometic excess and the diastereomeric excess respectively, of the mixture in
question.



different stereoisoneric forns. The absol ute configuration of each
asymmetric centre that may be present in the conpounds may be indicated by
the stereochem cal 20 descriptors Rand S, this R and S notation
corresponding to the rules described in Pure Appl. Chem 1976, 45,11-30. In
one enbodi nent, the carbon atom bearing the Rz substituent has the "S"

confi gur at i 319 AHE*NAe adj acent carbon atom bearing t hBCHERROWE "8 bst i t uent
has the "R' 25 configuration. The present invention is also intended to
include all isotopes of atons occurring on the present conpounds. |sotopes
i ncl ude those atons having the same atom ¢ nunber but different mass
nunbers. By way of general exanple and mP thout limtation, isotopes of 30
hydrogen include tritiumand deuterium [sotopes of carbon include C 13 and

C-14. The pres i nventi o fur er nor e vi des hod of producing a
or odrug of f or iSRRG ot Betenapod g Hends P angtpon ey

di pept i dyl - pept i i¢abtaine dhp@BhOGJM@faﬂ -Hijoivg preeadired Kot ingipnsel gedoremess mayodr ug of
formula (1) COWeisﬁﬁﬁteﬁhﬁm$ﬁcﬁmﬂﬁ1fby|th€Hé]eﬁﬂe aystfllizhfivaiof heid tigadomgriact i ve drug

of formula (la) g &h&?c‘ﬁve{ﬁ aﬁ\(fgf&faﬁ‘tfo&%ﬁm BhQ érQE‘Erﬂgg t he

therapeutical |y ctlve are_ 1n |rs rivatised
in order to be a"gwmé“af"gral’ti“h "hﬂ‘ﬂéest“ﬁéé) ﬁ{ap‘t?a‘@@hﬁ?ﬁj G‘dBT‘IeFtS‘F Va) and t he
peptide in a | aeyerisfoeps mayaalsaihe aivetbirdn thel¢omgspodingypumctepthakicdlynet hods of

tC(r)]UFﬂ ' HE ﬁ’ﬂ 30X)ﬁkotnﬁﬂéifonmm gg&mﬁe sfs.{%g ﬁlﬁat%ﬂ_r rdﬂdéﬁ'tﬁh@'th@%ﬁct@ﬁ@cc&:aom to |
ose skilled in_the general ,
the therapeutic (Eo?“?‘f)peﬁlﬁa%lyvﬁe ( %Spfﬁlac)ﬁ%emso%erls (f%“eg’r §%°msp°‘d%scdrf| bed in
EP656887, EP?15@E8MEFIS€9M@§T€°SQ&%®M@MPW% mtﬂsﬁw 97, US5843946,
055968942, U$504ﬁm&gedﬁﬁ&6ﬁdy7@anﬁdﬁ%éﬂmiﬁe,sta\fhﬁ@%a&ﬁd&? 5 Gener al pepti de
chem stry is straightforward for a person skilled in the art and involves
coupling of nat Uflﬁ'&a@t@ib&ﬁ’en@%c&ﬁatés'&fﬂé@cﬁipo&ﬁs Sﬂﬁéﬁr@eﬂ'@ﬁﬂ&dnd@eanﬁ@ver al cheni cal

strategies are 3 a?‘xed Fepi.rgelgfby C(ﬁnven%o tap ods p%lca)é%/p%r%ﬁééggyl FI( Zlmé(sz) Ga?)nd

tert- Butyl oxyca(? bon
gi ves an 10 ext e‘ﬁ%ﬁl%iéwh’é%@?-ﬂ %‘t’@&?ﬁeq}iﬂyg"r@%ﬁﬁ?‘?}l@f@%ﬂ%ie}eﬁmﬁhat can be

applied to colipleysaitization and deomatograpteycdig. obliven choomatographyt her apeuti ¢ conpound D
[ Fieldsin Methods in Mol ecular Biology, VoL 35: Peptide Synthesis Protocols

Humana Press | ncrhe ca_xﬁﬁoﬁﬁ\ﬁmagl@&%ﬁ eneRPmord 4s tfib centr&%& dxuspllﬂ@%xs%i We' | as

ol 1 o pheee HBflf ol hpaP T S0o041 DAy SRRl gl §, oo
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rotection

strategi es wher b3 Ty A Prpsspidr the F@?OWSQaXW%@GgY@em%Eﬂt hat can not
react duri ng20 hedepariptirsiRgang Sethia Rand B notiioo cadtspoedingip thelvlesalesdbadlim Briaggh coupl i ng

of a protectingasHl @hem. 19764, ks5,Nae. to be used.

In one embodiment, the carbon atom bearing the R? substituent has the “S”
configuration and the adjacent carbon atom bearing the hydroxy substituent has the “R”
25  configuration.

The present invention is also intended to include all isotopes of atoms occurring on the

present compounds. Isotopes include those atoms having the same atomic number but

different mass numbers. By way of general example and without limitation, isotopes of
30  hydrogen include tritium and deuterium. Isotopes of carbon include C-13 and C-14.

The present invention furthermore provides a method of producing a prodrug of
formula (I), wherein the prodrug is cleavable by a dipeptidyl-peptidase, such as CD26.
This method of producing a prodrug of formula (I) comprises the step of linking a

35  therapeutically active drug of formula (Ia) and a peptide. In a more preferred
embodiment, the therapeutically active drug or the peptide are in a first step derivatised
in order to be able to link the therapeutic compound of formula (Ia) and the peptide in a
later step via an amide binding. Many acceptable methods of coupling carboxyl and
amino groups to form amide bindings are known to those skilled in the att.



More in particular, the prodiug conpounds of fornmula (1) can be prepared
starting from 20 the therapeutic conpounds of fornula (la) using art-known
pepti de chem stry. Schene 1 1. P&-OH/ 0 R2 O _ coupling agent 0 Rz O
RKN~p, / ZRAN_~ N / NY HORR3 R* 2. deprotection HOH R30 R4 NH2 (la)
1. PGX-OH/ 2. deprotection coupling agent 1. PG X-0H / coupling agent O
RZ 0 ~- R WQ2PM4OR13S ZN-Y 2. deprotection H OH R3 R4 FEWB%O%NE‘WS% For

i nstance, am no acids nmay be coupled to the therapeutic conpound to form
pepti de bonds as depicted in schene 1. This coupling reaction may be
performed in an appropriate reaction-inert solvent such as

N, N-di et hyl f or mam de, acetonitrile, diggloronmethane, tetrahydrofuran or
any ot her solvent that solubilizes the reagents, wth an am no protected
am no acid of formula PG Y-OH wherein PG (protecting WO 2004/ 099135

PCT/ EP2004/ 050751§g %%? {He Y zuﬁrcrgymnp% dfs o fo}mé?erxgﬁ?gﬁ bgf)%éaged(ag ﬁé},&r}blg&' 1£1y|

oxycar bonyl), Cbz ; erizyl oxycar bo or c, 1In resence of a

coupl i ng agent s¥fOROBES %@?6 jSBgW’Pén §§7I4‘i:4§?‘=6§t§i‘7§6ﬁ§%Q)SS%BSW%M”%’

(1- (3-di et hyl anU$0p898% YISHo451 20, D60sed76,0EH6R487 te WOR6641T| or i de) and HOAt

(1- hydroxy-7-&azabenzotriazol) or a functional equivalent thereof. The thus

formed 5 pepti degdrB fepRR ch&nish§ RS @higiioffhrd /Bt £1sbrdp BNIRA il B2 and @RI €CT | ON
t echni ques such as ﬂ‘nogfnamrrlﬁitaﬂggd%%prrgt goc ion V\% h o f&y&gﬁg&%usc acid in
di chl or onet hane. ““hi"8 “cBUpt hg° 4n sUb% q%%‘h?peagf%e[ TR PERCA EEEFDN step can
be repeated usi re avpidsbic.ofphighthe BugsenimethylorysarhenyHEmgRen¢ 8% pepti de bond. 10
Some of the am nButdeiycabongl(Bbe)akentfishy a XiRnktaviddtsused Firldd Gk paestanc aci d nmay
PG (XPG) oy e Bkl oBe Pl ol (oot e o ShylobnkiS ol 2
PG X-Y-OH, or Pé—ofﬁ&a&’r Orétb’&pf%"\?ﬁ@@éﬂ@é‘%ﬂds@ﬁg%gﬁ%d‘fcﬁlgréﬁgﬁe reaction
procedures. | n pFedpar BevtidnSynthessSerieqls Humenadresy e Fatans (189).ppoduct’s may be
i sol ated from t h$olid phase as well as solution phase chemistry can be applied [Atherton & Sheppard

Solid Phase Peptide Synthesis IRL Press: Oxford-New York-Tokyo, (1989)].

15  Protection strategies whereby functionalities of a therapeutic compound that can not

et
-

react during the prodrug preparation procedures are blocked through coupling of a
protecting group, will have to be used.

More in particular, the prodrug compounds of formula (T) can be prepared starting from
20  the therapeutic compounds of formula (Ia) using art-known peptide chemistry.

Scheme 1
1.PG-Y-OH/
ch)\ RZ 0 coupling agent ,?L R? 0
2O 2O
R E)\‘/\I'qaa NH 1. deprotection x ﬁ I:I3(") A
OH R R4 . dep: OH Kk Rré NH,
Ia
(Ia) 1. PG-X-OH/ 2. deprotection
coupling agent
1. PG-X-OH/ )
coupling agent J(J)\ R Q
" W u
2. deprotection H o A
\
NH,

25  For instance, amino acids may be coupled to the therapeutic compound to form peptide
bonds as depicted in scheme 1. This coupling reaction may be performed in an
appropriate reaction-inert solvent such as N,N-dimethylformamide, acetonitrile,
dichloromethane, tetrahydrofuran or any other solvent that solubilizes the reagents,
with an amino protected amino acid of formula PG-Y-OH wherein PG (protecting



reaction nediumand, if necessary, further purified according to

nmet hodol ogi es 20 generally known in the art such as, for exanple,
extraction, crystallization, distillation, trituration and chromatography.
The conpounds of fornula (I) as prepared in the herei nabove descri bed
processes rr%y be Séﬂt hesi zed as a m xture of stereoisgneric forns, in
particul ar M PHEHE m of 25 racenic nixtures of enanffBFEAPYWSHIch can be
separated from one another followi ng art-known resolution procedures. The
racenil ¢ conpounds of fornmula (1) maybe converted into the corresponding
di astereoneric salt forns by reaction with a suitable chiral acid. Said
di astereoneric salt forns are subsequenthy separated, for exanple, by
selective or fractional crystallization and the enantionmers are |iberated

therefromby 30 alkali. An.alternatiyv nner . of ..s ating the .enantioneric
forms of the co;@ﬁ?ﬂ_’ﬁ%" be?‘fr l?s%??ﬁfl%%tfr?b‘ﬁ\?@fcﬁrggnypt z?%en@ﬂogg%b%}%} Yphy usi ng
a chiral statio  ip g preseneifg coyplingengent suck adMemdicyglobpxyleedadiimide) Por s may
al so be deri ved EDGI1-{3hdimethylintisgpespel)-Bgthplodrendiimide hplpehieidey aldIOAtsomer i ¢ f or ns
Of the appropr | ai Gydhl iRl /Rlal) b fncRhA¥hAGH halor 118 mk &R 0N occurs

stereospecifigally, Prefer peciti

i, ereol. soner, 1s desiyed, said

35 conpound i | |PeHEe K fien ks deprgte ?%F%%”ﬂ@‘@?%ﬁp@t%@ﬁ%g@q‘ﬁ sugh es A at i on.
These net hods ikdtdncexdbpratectionadth shifiporometicagidémdicltloromethaneal | y pure starting
materials. WD 20041099135 PCT/ EP2004/ 050753 -30 Methods exist to predict
}\/Ee §O| uglsl( I3; y4OfMS&OGIQiﬁ@Qid%dbsedﬁ%t d@?&ﬂé_iﬁ@r&edaﬁoﬂkte@@&{ﬂe&@%?e?@ﬂ@m gCi (31-998

y-Jun; ; '3 I 4 iction of drugs ased on
mol ecul ar t opgl 05%/&31 %n%’%&g%%ﬁﬁ%%%%ﬁoﬁg has been described. 5 In
fact, all parameiers_rel evant. for, sqglubiljty. and bioavail ability (pKa,
partition coef fi®°ahte amipg agids sych a5 “8’8’?8" sﬁﬁﬁd“ﬁgﬁéﬁ%&?ﬁ‘l{eﬁi lity:
Estimation of Solkepbd piotegting group prslehn hejreppesentdd dnfoprylaPG-GRE)GEbetvai | abi lity"
gi ves a conpreharc(ys)@ier vi ew of these paraneters and their determ nation
or prediction (1SBN 352730438X). 10 Partition coefficients are a neasurenent
of lipophiligity PRk R v 4\eyr are the
rati os bet wegsn t%lée@ég%e%zgfergge?i onsr{ngligb%&bg?%ggg} Pﬁ“ P\lﬁ,ﬁ&r%?@?ﬁ,e phases,
such as wat er/ ocFRR® Se‘g’rn%%g‘évﬁ?af’t%%’ 4®%nd they can be easily cal cul at ed.
Substances with high I og P val ues dissolve better in fats and oils than in
wat er. This enhdf@eparstioas presgped qbpye. theyreaghipreproduicts mdy be igalatesifroarthe menbr anes in
t he body by 15 pemteoneediint 4ndsif saaessan) nthérpuefied acvotding td ethadolpgiesent i al f or
absorption. RN AiGSnbAYR 1R ot QekhEs, YR kiR eREiidE eR«RRR A disfiRtsn, MBKI Ng
t hem sui t abl e fo&_i oqialllmdrggl_to_%otdsa%;L delivery. Drugs with high |og are
usual |y poorly SO PR SRR REmeP hey may be |ipid-soluble, but they cannot
dissolve in the G tract, so can't diffuse into the 20 gut wall. If they do
enter menbranes, Theserppoyads 05@35%0}45319%@,111mppﬁel{a@gmdpgﬁ'gedtpfpﬁsgs myf ect s.

be synthesized as a mixture of stereoisomeric forms, in particular in the form of
25 racemic mixtures of enantiomers which can be separated from one another following

art-known resolution procedures. The racemic compounds of formula (I) may be
converted into the corresponding diastereomeric salt forms by reaction with a suitable
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by
selective or fractional crystallization and the enantiomers are liberated therefrom by

30 alkali. An alternative manner of separating the enantiomeric forms of the compounds
of formula (I) involves liquid chromatography using a chiral stationary phase. Said
pure stereochemically isomeric forms may also be derived from the corresponding pure
stereochemically isomeric forms of the appropriate starting materials, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said

35  compound will be synthesized by stercospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.



The partition coefficient can also be calculated. A nethod for |oge

predi ction developed at Mdlinspiration (mLogPl.2) is based on the group
contributions. Goup 25 contributions have been obtained by fitting
calculated | ogP with experinental |ogP for a training set of several

t housands dr, | ecul es. The nethod can be used ed

VWA, nollnspﬁ%g(P%ég gﬁi services/ logp. htm (QSAR 15,1%%@P#§§§g§§. Many

ot her LogP determ nation prograns are available. 30 In a certain enbodi nent
of the invention, the prodrugs of forrmula (I) can be used as a nedicine. In
anot her enbodi nent, the prodrugs of forrmula (1) can be used to manufacture
a medi canent to prevent or to treat HV i3pf ection. The invention furthernore
provi des a net hod of preventing or treating | WV infection 35 by

adni ni stering a ggst%gr@awg' %opﬁv]cogp&ma wf&ghﬁpmgan%odwgs of

formula (1) can uman, a non-hunman
ani mal and nang‘P’Ep“ PG %Wﬂ%? flie ggnegus sql ‘i‘bé‘%PFF gionpfdugs the IR V
infection. WO ZOWMQQ%MWyOEEQMlﬁﬂ@%&kmOB@mE@ﬁmn #escribebt | m se t he
phannacoki netic profile of the prodrugs of fornula (1) they can be

admi ni stered 5n maH, tan@&:h@aermelebanafosgmlmw ﬁddﬁi\iaﬂ&ﬂﬂy @nalpaluﬁon( e.g.,

T ocansul o8, R ARENES e BOOHREL AT BIRAR huh o RIS, Dot

delivery systens_sucC ones a viscous ITnstillates and
absor babl e mech a?ﬁne%ﬂbﬂ%momﬂga ang %&mlalvﬂﬂf/ OFIVe A POTRRIFhARSIYG OYeREeWHfdoses ar y

concentrations opara;nhwrmdthemgaermmandne)rplhﬁcmpdﬂBNc&Sz?emmpnd D at the site of
the di sease. The prodrug or "nedi cament” may be adm nistered by any suitable

met hod wi t hi not hpamﬂ@afawf@&ma@faxﬁéa@rmadfﬁﬁbpmw PReteRd BimenekNly Bd B at i on
known in the artP,f ?l{lest‘!ﬂ%@%&y&h&bﬁ&geﬁﬁe%&mdﬂ?rggerb%oneaw , for exanple,

i ntravenous (e.d, i ntramuscul ar,

i ntradermal , andm@’ﬁf"é]%"rF%es’ls?%l%ﬂftﬁﬁ’c‘é%efﬂ%l&ﬂﬁ%m%ﬁ’éji they ren Yefasilbml , oral, or
application to neaok&l Sshstdneesedth high tpg Poygluesniissaivedeitdr incfatsandi odl thattinon  usi ng

i nhal ation of aeﬁv@c%%bﬁﬁﬁéb&h&&ﬁnmy@@éhté?}iplﬂ(@bﬁﬁhj rHQnHr&esﬁh'%lb@dy% ot her
tissue in thg 515‘3941%% %%Hﬁ’re% q% té‘eﬁém%en &lf%?‘abso tfoﬁa' 'y applied

preparations ‘are Cont I'ng e route and pl ace of
adm ni stration, nore hydrophob| c. or hydroph| |ic peptide npietjies of the

prodrug can be c¥a%idessdare 2ok yrlue of hebtern one gpdfiqun making thean yiableforgealof £ or nul a
(1) are introducmetheds obdalivary. Prugs with high log P ateasipliencerly soluvbleduwserofhey r eat W

}nf eﬂ]i on. (210 Thﬁafm%%}de;ofuﬁﬁtﬂui/ﬁemﬁﬁtcﬁ§solaéjlﬂltﬁé|(ﬁ tsb@&'taﬂﬁiséiﬁtsaﬁet regi men
or e prodrygs e {;ggﬁ EB%% t%ﬁl n
i nvention depgndg&n the Eéyeverl y o Jnf’ﬁﬁ H@ I nfec |g’n e su gct S

heal t h, previ ous®fE®i cal hi story, age, weight, height, sex and response to

treatnent and the judgnent of the treating physician. Therefore, the
The partition coefficient can also be calculated. A method for logP prediction

developed at Molinspiration (miLogP1.2) is based on the group contributions. Group

25  contributions bave been obtained by fitting calculated logP with experimental logP for
a training set of several thousands drug-like molecules. The method can be used by
used at www.molinspiration.com/ services/ logp.html (QSAR 15, 403 (1996)). Many
other LogP determination programs are available.

30 Ina certain embodiment of the invention, the prodrugs of formula (I) can be used as a
medicine. In another embodiment, the prodrugs of formula (I) can be used to
manufacture a medicament to prevent or to treat HIV infection.

The invention furthermore provides a method of preventing or treating HIV infection

35 by administering a prodrug of formula (I) by the invention. The prodrugs of formula (T)
can be administered to any host, including a human, a non-human animal and
mammals, in an amount effective to prevent or treat the HIV infection.



25 amount of prodrug to be admi nistered, as well as the nunber and tim ng of
subsequent adm nistrations are determ ned by a nedi cal professional
conducting therapy based on the response of the individual subject.
Initially, such paraneters are readily determ ned by skiIIed practitioners
usi ng appropsiate ting in animal nodels for safety and efficacy, and in
human subjegwéaﬁﬁwﬁﬁg clinical trials of prodrug fornﬁFaﬁ?gﬂg“Wﬁfter 30

adm nistration, the efficacy of the therapy using the prodrugs is assessed
by various nethods including assessnent of the clinical picture. The
conmpounds of the present invention can thus be used in animals, preferably
in mammuals, and in particular in humans3gs pharmaceuticals per se, in

m Xt ures mﬁth one 35 another or in the formof pharmaceutical preparations.

Furt her nore, 0%1?% @%mﬂl rations
whi ch cont ai n q{n £ v%w%%%rg&fo _ngltu%%)%ﬁle &m@@%&t{&%ﬁ%&@%@ﬂé og%lf formul a
(1) in addition eGImisteres fRqopiupion Yiflcaswitab W"ﬁ]i’tf}ﬁ Fo IEXEPH®_RNt s and
auxiliaries. Thempmnhﬂtaacbndﬂg@éible\&@yﬂﬁﬂﬁlm@%ﬁ%ed’@m&?m@m 98DF63 - 32
preparations norltﬁaédmés SRR fEhndd; ﬁsc&@xn%ﬂ%e@!nd"hﬁéoﬂﬁﬁle&%chhh@l%@d)UQ The
r sk 11§ nongRftbAd i A0aahxbt SRR e JRANH o HURREE OF | 0.7
present inventi o“r?mp?‘ﬁ‘ﬂgtaﬁ@F““"e\MfE‘ﬁ% or nore solid or liquid pharnaceuti cal
exci pients and/or auxiliaries and, if 5 desired, in conbination w th other
phar maceuti cal dBteipwergonfraedivaissnt’amag badmingstéred bytaoy suitabdarn¢tlmid|vathindia ni strati on
fo;I m or dosagetfmmemlomi!emattmgémgs df%&ﬁﬁl nﬁ@aﬁ@nhﬁ@hﬁﬁ&@w ttﬁ&tpehﬁtf human
Tedi cine o § Rt ISALALAC o SHEbRR G RONTR S ULGGR) nfBiEy<T S fof use I
a

sai d pharnmaceuti wel | known to

those skilled i an*’rPéma‘t"'P‘ mﬁﬁ@%r‘%‘@ﬂ@“ﬂﬁ‘?ﬁﬂ%@“ﬁ@@wﬁnﬁﬂsﬁ to their
sel ecti on wi t hi nintrddernyal, ek nt applivatimtte ourosabsirfhaek) leg. yantrangsalaidminisgationpi ent s

known to the skiig %hamn%t&r&aﬂsh@&moﬂ 2Py u%ﬂastatgwt)tdaguedi%trrﬂaﬁe@ol ution,
Hank''s - sol uti Ont‘h %%%adsugPAsﬁgneg anla¥c%p1c91| tllﬂ e8 Spre)z(:}a{:lon§ rgrelaﬂo sal ine

subst ances t hat sodi um chl ori de) and
chemical staBfl |‘t°§"‘emﬁlﬁ‘le‘i Depengipglonthe @F"é%’@rﬂaﬁ? ?ﬂﬁé@msam&rm%ﬁhﬂd%h‘@’% arriers

i ncl ude any car rordydroghilic peiwids mniefies iof theprbédrugrednbecobdideredpr oduct i on of

anti bodi es harnful to the individual receiving the conposition such as

proteins, polysam@hdpidsehe fwerfdon, !ﬂe? Bs FEdrikBla (PR Wetbdtedd ih sm@stsds, pol yneric
am no acids anduﬁme g@be%,ge(a‘gcg Q%;{ﬁvlg@%\éenay al so include additives such

as wetting aggnts, ersrng agen adhesi ves, enul si fying
agents, sol vents coatl S, &ﬂ% Mact eri and antl fu aI ents (for
exanpl e phenol , r“tﬂs"c?fg‘gt"am aoisldtae: ptoim ?f?ﬁfregﬁ‘@ fpr \9? ®d the sane
are consi stent V\Z‘meldlcmf’rmﬁleuﬁhefblofﬁm Hmwenhonéwemmh@c@nami theaddi ti ves
whi ch do not cr eBlVEinREHARREIbjedaHRABE pletiolsTibdRAl history) SzeNRAFHIMSIBE deg al
]?gfpos Itions of 1CecPinG6 RhathdY S1dlteGile BN oftfe RUfRASShidn TR orK RN MaNNer,
25 - amount of prodrug to be administered, as well as the number and timing of subsequent
administrations are determined by a medical professional conducting therapy based on
the response of the individual subject. Initially, such parameters are readily determined
by skilled practitioners using appropriate testing in animal models for safety and
efficacy, and in human subjects during clinical trials of prodrug formulations. After
30  administration, the efficacy of the therapy using the prodrugs is assessed by various
methods including assessment of the clinical picture.

The compounds of the present invention can thus be used in animals, preferably in
mammals, and in particular in humans as pharmaceuticals per se, in mixtures with one
35  another or in the form of pharmaceutical preparations.

Furthermore, the present invention relates to pharmaceutical preparations which
contain an effective dose of at least one of the prodrugs of formula (I) in addition to
customary pharmaceutically innocuous excipients and auxiliaries. The pharmaceutical



i nstance by honobgeneously m xing, coating and/or grinding the active
ingredients, in a 25 one-step or nmulti-steps procedure, with the sel ected
carrier material and, where appropriate, the other additives such as
surface-active agents may al so be prepared by inicronisation, for instance
inviewto ghtain min the formof mcrospheres usuall hav]

di anet er ofggb@&ww%wfo 10 pm nanely for thepnanufactGfgmgmeFg?%capsules
for controlled or sustained rel ease of the active ingredients. 30 Suitable
surface-active agents to be used in the pharmaceutical conpositions of the
present invention are non-ionic, cationic and/or anionic materials having
good emnulsifying, dispersing and/or wetizhng properties. Suitable anionic
surfactants include both water-soluble soaps and water-sol uble synthetic
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instance by homogeneously mixing, coating and/or grinding the active ingredients, in a

25  one-step or multi-steps procedure, with the selected carrier material and, where

appropriate, the other additives such as surface-active agents may also be prepared by

inicronisation, for instance in view to obtain them in the form of microspheres usually

having a diameter of about 1 to 10 pm, namely for the manufacture of microcapsules

for controlled or sustained release of the active ingredients.

-

30
Suitable surface-active agents to be used in the pharmaceutical compositions of the
present invention are non-jonic, cationic and/or anionic materials having good
emulsifying, dispersing and/or wetting properties. Suitable anionic surfactants include
both water-soluble soaps and water-soluble synthetic surface-active agents. Suitable

35  soaps are alkaline or alkaline-earth metal salts, unsubstituted or substituted ammonium
salts of higher fatty acids (CIO-C22), e.g. the sodium or potassium salts of oleic or
stearic acid, or of natural fatty acid mixtures obtainable form coconut oil or tallow oil.
Synthetic surfactants include sodium or calcium salts of polyacrylic acids; fatty
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cycloahphatlc alcohols, saturated and unsaturated fatty acids and alkylphenols, said
25  derivatives preferably containing 3 to 10 glycol ether groups and 8 to 20 carbon atoms
in the (aliphatic) hydrocarbon moiety and 6 to 18 carbon atoms in the alkyl moiety of
the alkylphenol. Further suitable non-ionic surfactants are water-soluble adducts of
polyethylene oxide with poylypropylene glycol, ethylenediaminopolypropylene glycol
containing 1 to 10 carbon atoms in the alkyl chain, which adducts contain 20 to 250
30 ethyleneglycol ether groups and/or 10 to 100 propyleneglycol ether groups. Such
compounds usually contain from I to 5 ethyleneglycol units per propyleneglycol unit.
Representative examples of non-ionic surfactants are nonylphenol -polyethoxyethanol,
castor oil polyglycolic ethers, polypropylene/ polyethylene oxide adducts, tributyl-
phenoxypolyethoxyethanol, polyethyleneglycol and octylphenoxypolyethoxyethanol.
35  Fatty acid esters of polyethylene sorbitan (such as polyoxyethylene sorbitan trioleate),
glycerol, sorbitan, sucrose and pentaerythritol are also suitable non-ionic surfactants.




Such net hods include colloid drug delivery systens |ike |iposones,
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achieved by selecting appropriate polymer carriers such as for example polyesters,
polyamino acids, polyvinyl pyrrolidone, ethylene-vinyl acetate copolymers,
methylcellulose, carboxymethylcellulose, protamine sulfate and the like. The rate of
drug release and duration of action may also be controlled by incorporating the active

20  ingredient into particles, e.g. microcapsules, of a polymeric substance such as
hydrogels, polylactic acid, hydroxymethylcellulose, polyniethyl methacrylate and the
other above-described polymers.

Such methods include colloid drug delivery systems like liposomes, microspheres,

25  microemulsions, nanoparticles, nanocapsules and so on. Depending on the route of
administration, the pharmaceutical composition may require protective coatings.
Pharmaceutical forms suitable for injectionable use include sterile aqueous solutions or
non-aqueous solutions or dispersions (suspensions, emulsions) and sterile powders for
the extemporaneous prepatation thereof. Typical carriers for this purpose therefore

30  include biocompatible aqueous buffers, ethanol, glycerol, propylene glycol,
polyethylene glycol, vegetable oils such as olive oil, and injectable organic esters such
as ethyl oleate and the like and mixtures thereof, Parenteral vehicles include sodium
chloride solution, Ringer's dextrose, dextrose and sodium chloride, lactated Ringer's, or
fixed oils. Intravenous vehicles include fluid and nutrient replenishers, electrolyte

35 replenishers (such as those based on Ringer, s dextrose), and the like. Preservatives and
other additives can also be present such as, for example, antimicrobials, anti-oxidants,
chelating agents, and inert gases, and the like.



was renoved and the obtained crude product purified by col um chromatography
(eluent : ethylacetate). Conmpound 1.2 was obtained as a white solid (yield
55% purity 20 95%LC-M5). Step 2 r p O1 ONHt NO _, NHr" N',. ON O
OHNQONNN OONHZ OHO-OH 1.2 1.3 To a solution of conpound 1.2
(0.77g; 0.9 mmlo) in 10 M CLC12 was added 10 ml trifluoroacetic acid.
After sti rri‘ﬁ&”f W& Baction mxture at roomt enper at urSP%5drs, 25 the
sol vent was renoved. The crude m xture was purified by colum chromat ography
yi el ding 0.42g of compound 1.3 (yield 61% purity 95% LC M5) WD 2004/ 099135
PCT/ EP2004/ 050753 -36- Exanmple 2: Asp-Pro-Pl 1 Step 1 OOl NH2 OO O |
Ni," N yr~ 01 0. -klcL,x: 1 ONN" O NgLNo HO,, r X 2.1 2.2 Conpound
2.1 (3.169; 5.63 Mol ) and Boc-Pro-OH (1.33g; 6.18 nmol) were 5 dissolved in

30 m NN-di nmet hy i E%l . X | . ((0.077g; 0.5
mmol ) were addedLﬂ:;]tér)l{ﬁ'(}%gi ‘F’*r‘ﬁgé‘i" - or r&%ﬁ%ﬁ?@?@%g%%ts ’ﬁ%ﬁ&ﬁq HC1 were
added and the re&i5eqrpgf theiaventiosfessrived in the Jgf®s-ext racted 3 times with

et hyl acetate. The conbi ned organic | ayer was washed with 0.1 N HCl, H20O

sat urat ed NaHCO3 EXAMRIZES and brine. After drying over Na2SO4 and evaporati on

of the sol vents agpritnthiPaR Yol the btpatstidn o BRtdund@S fpBligiTNed. After trituration
i n diisopropyl et her . of., coppound .. 2. s obt al ned. (yi.eld 93% purity
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m xture of conpoleed omthg BIVrpjotease ihikiinr havingaliedormglel ¢ ri f | uor oacetic acid in
40mL CH2Cl2 was stirred at room tenperagame for 2 hours. After evaporation
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Compound 1.1 (0.95g; 1.69 mmol) and Boc-Val-Pro-OH (0.53g; 1.7 mmol) were
dissolved in 10 ml N, N-dimethylformamide. EDCI (0.36g; 1.9 mmol) and HOAt
15 (0.023g; 0.17 mmol) were added and stitred at room temperature for 20 hours. The
reaction mixture was poured in H,O and extracted twice with ethylacetate. The
combined organic layer was washed with brine and then dried over Na;SO4. Solvent
was removed and the obtained crude product purified by column chromatography
(eluent : ethylacetate). Compound 1.2 was obtained as a white solid (yield 55%, purity
20  95%LC-MS).
Step 2
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12 1.3
To a solution of compound 1.2 (0.77g; 0.9 mmol) in 10 ml CH,Cl, was added 10 ml
trifluoroacetic acid. After stitring the reaction mixture at room temperature for 3 hours,
25  the solvent was removed. The crude mixture was purified by column chromatography

yielding 0.42g of compound 1.3 (yield 61%, purity 95% LC-MS)



crude m xture was partitioned between ethyl acetate and saturated NaHCO3. The
organi c | ayer was separated, washed with brine and dried over Na2SO4.
Re-slurry of the <crude solid in diisopropylether and filtration yiel ded
2.73g of conmpound 2.3 (yield 20 85% purity >90% NI\/R) Step 3 yy n 0 ~ N
AN~ O NN~ QQ~ ~~ ,OxOH OH O H N~ 23 2A
To a sol uti ol-{ﬁoo /gd(glrf%/ound 2.3 (1.Qg, 1.5 mol ) and Boc %&%9%&3594 OH (0. 48gq;
25 1.7 mol) in 30 mM NN-dinethyl formanm de was added EDCI (0.32g; 1.7 mol)
and HOAt (0.02g; 0.15 nmol). After overnight stirring at roomtenperature
the reaction mxture was partitioned between ethylacetate and 0. 1N HC!. The
H20- | ayer was WO 20041099135 PCT/ EP2004/ 033753 -37 extracted 3 tines and
t he conbi ned organic | ayer was washed with 0. IN HC, H20O  saturated NaHCO3
and H2O. After dIEXé.M VAH-PMARISO4, the solvent was renoved and the residue

was triturated i |sopropyl ether. 1.12g of conmpound 2.4 was obtai ned
(yield 79% puri y 4%LC— ) 58tep4o Oo | NHery O-//0O-~ OO NHyr N
yOH ONNOOHN-f(-+L p H OH O~/ 2.425 Deprotectlon
of conmpound 2.4 to S _pé r in a nal us) cedure for
deproteoting co 9 ﬁ‘%cbjé orrpound_?so‘ ot ,@S A5|cf2 Po’)%%s Pr o- PI
FM00 Y a~gb I N Aq NeoH OHAkf_VHONCH da- Ly #( nt7L ) OHOF-
dep, otecaoo 3.1 21 2a

Compound 2.1 (3.16g; 5.63 mmol) and Boc-Pro-OH (1.33g; 6.18 mmol) were
5 dissolved in 30 ml N, N-dimethylformamide. EDCI (1.18g; 6.18 mmol) and HOAt

(0.077g; 0.5 mmol) were added and stirred for 36 hours. Ethylacetate and 0.1 N HCI
were added and the resulting reaction mixture was extracted 3 times with ethylacetate.
The combined organic layer was washed with 0.1 N HC], HO, saturated NaHCO3,
water and brine. After drying over Na,SO, and evaporation of the solvent a white foam

10 (4.39g, 103%) was obtained. After trituration in diisopropylether, 3.9g of compound
2.2 was obtained (yield 93%, purity 97% LC-MS)

Step 2
" o
o 5N Oy o 0 NN
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2.2 2.3

15 A mixture of compound 2.3 (3.7g; 4.8 mmol) and 15ml] trifluoroacetic acid in 40ml
CH.Cl, was stirred at room temperature for 2 hours. After evaporation of solvent the
crude mixture was partitioned between ethylacetate and saturated NaHCO3, The
organic layer was separated, washed with brine and dried over Na;SO4. Re-slurry of the
crude solid in diisopropylether and filtration yielded 2.73g of compound 2.3 (yield

20  85%, purity >90% NMR).

Step 3
L
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To a solution of compound 2.3 (1.0g; 1.5 mmol)' and Boc-Asp(OtBu)-OH (0.48g;

25 1.7 mmol) in 30 ml N, N-dimethylformamide was added EDCI (0.32g; 1.7 mmol) and
HOAt (0.02g; 0.15 mmol). After overnight stirring at room temperature the reaction
mixture was partitioned between ethylacetate and 0.1N HCI. The H,0O-layer was
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reaction procedures as described in exanples I
was coupled to conpound 3.1 (as prepared in exanple 2),
conpound 3.3 was obtai ned. Boc-Pro-COH was

3.2. After Boc-deprotection,

and 2, Boc 15 Lys(Fnoo)-CH
yi el ding conpound
t hen

coupl ed to conmpound 3.3, yielding conpoungy.3.4 which was subsequently Boc WO

2004/ 099135 PCT/ EP2004/ 050753

-38 deprotected thus yielding conpound 3. 5.
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Deprotection of compound 2.4 to 2.5 was performed in an analogously to the procedure
for deprotecting compound 2.2 to compound 2.3.

10
EZﬂaniLéngﬂywahoJﬂl "
g N‘n
OKO o H OH oJ g lh 774”//( _’_
5—“ Boc-Lys(Fmoc)-0H ~ H H_ deprotection
NHFmoc 32 NHFmoc
Q
o O O/\ Lhy ?I/\NH 0‘& SO/\ iy )/\HJ? deprotection
K‘.ou zBPtOHI\OHOHN O
* " T %
33 o)<
NHFmoc —
o] Q /@/\ e O J? ///‘ deprotection
o\Uo N NS, © /@nh 71/\« G _—’\,L
5’ 35 Boo—Asp(OtBu) -OH ‘7— 3.6 04\.-" o
NH 0
NHFmoc NH, 7L
//J deprotection //J
(L ok Pl %g N“ﬂ ),/\HJ/ O ‘L S O/\ Nm )]/\N J? (j
OH
5—3-7 043 " - 5— 38

ey
HN © H,N

O

Using analogous reaction procedures as described in examples 1 and 2, Boc-

15  Lys(Fmoc)-OH was coupled to compound 3.1 (as prepared in example 2), yielding
compound 3.2. After Boc-deprotection, compound 3.3 was obtained. Boc-Pro-OH was
then coupled to compound 3.3, yielding compound 3.4 which was subsequently Boc-



self The di peptide (Val-Pro) derivative of PI 1 (Val-Pro-Pl 1) was exposed
to purified CD26 (Fig. 10), and 10% or 2% human or bovine serum diluted in
PBS (phosphate- 10 buffered saline) (Fig. 10 and 11). Val-Pro-Pl 1 was
efficiently converted to PI 1 in all conditions tested. Wthin 60 m nutes,
Val - Pr o- PI letely converted to PI 1 by purified CD26. Ten percent
BS or HS conl\{vlég?@g%g% to 70%of Val-Pro-Pl 1 to PI 1 ifF7EA%RS0Y (Fig. 10).
Two percent BS and HS converted Val-Pro-Pl 1 to Pl 1 by 8% and 25%
respectively. After 4 hrs, 35% and 95% of conpound was hydrol yzed by BS and
15 HS, respectively (Fig. 11). In the presence of 50 pM GP-pNA

(glycyl prolyl-para-nitroanilide), 100 PM3gal -Pro-Pl | efficiently conpeted
with the substrate for CD26 (Fig. 12). Also 20 MVal-Pro-Pl | could inhibit

the rel ease of p rJth@Eih@DﬂM% d:pgrggstd é/(ﬁv]{hrﬁycbltlon of the
CD26- cat al ysed rg 2@‘?3#1)2 86 Sl gn ‘fg%%? ECI\@P %{]vo ercent BS in 20
PBS was even nor s et dne; cARpyP Iﬁrsﬂ3 ofecte %{W%ﬁﬁrl fied CD26
(Fig. 13). Al soFes-qepmierted mBS)dinetityleimjne drcttet@Rydsdfivan; vy pielding oroppupd® was
conpetitively i bdielpohdish thWsp/Plo-IFs-ProRiI1] (Fig. 14). Exanple 5: Separation
Val -Pro-Pl | and PI 1 conpounds 25 Conpounds were separated on a Reverse

Phase RP- 8 (Ner Clolald Gofr Atk O0lpedthl o pPHYGls PR 1BbAuRLRO! + & T

hept ane sul foni c™ac nd burter B~ (acetonitri mn: 2%
buffer B, 2 -, 85%h: 20%buffer B; 8 -4 10 min: 25%buffer B; 10 12 min:

35% buf f er B; 12Thediptidei(Val-P5c) derivativeof PIB; (VaPro-Bl 13 SraswxposedOynutifiefif er B; 35 -4
30 40 m n: 2% butbegs %w}(bndw%}érmmnnaa%ﬂwﬁxé@ﬁdeﬂdi@dﬂﬁBSl@ﬁos@lﬁateVal Pro-PI 1

and Pl 1 Wer® 1§ul%fe§@?ﬂl§é) Z lralagdlla?a??féfﬂl\(%a%/efﬁcw gergl ssol\r/ ceuti cal

COITpOSI tions I n or ganl Cc

sol vent such as é‘lnﬁ‘éﬂ‘%i Ites"eﬂ'eWﬂ%% mingips, ¥ahPessld vess &‘?WR%?‘?‘H@”V‘TW%W@ a
m xture of et hanplrifiedGD2E Tenpearn BStor HE coheerted AdtoyA%ros ValeRrdrPhisto P11 in

ﬁolﬁl\é' nylrgyr[1 oleltdmﬁ wQPROloy, M6 I%&bénhBS(hda)ﬁScgﬁfv%&e'ﬂt\ﬁ‘a]-f’P\ﬁ1Yo°§rll%8%ancll od in

X u ved i
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net hanol net Hyl eff& ©eRpErsiEe Bl; tably the polymer is dissol ved in et hanol .
The pol yner and buhqmesmtesf)ﬁoutMGB@NAr(gyuyipxﬂsd-pMmbmmmuMyalErp)-l’hy dried
The ratio of conpetioeht ?Qbﬁmdmshe%@&s@m Relchimiel2). A1® zb/u@[vémcepxrredl ate
anges e o L. SeRitfindlicin, Aeildot AP Bt B8 Sestinlay GpRLA pibkSS Powder.

solid 5 dlsperS|on %
The drug | oad in® PFeC 6-catalysed reaction. Conversmn of GP-pNA to pNA by two percent BS in

20  PBS was even more efficiently inhibited by Val-Pro-PI 1 than purified CD26 (Fig. 13).
Also HS (2% in PBS)-catalysed GP-pNA conversion to pNA was competitively
inhibited by Val-Pro-PI 1 (Fig. 14).

Example 5: Separation Val-Pro-PI 1 and PI 1 compounds
25  Compounds were separated on a Reverse Phase RP-8 (Merck) using a gradient with
buffer A (50 mM NaH,PQ, + 5 mM heptane sulfonic acid pH 3.2) and buffer B
(acetonitrile).
0 ~ 2 min: 2% buffer B; 2 — 8 min: 20% buffer B; 8 — 10 min: 25% buffer B; 10 —
12 min: 35% buffer B; 12 — 30 min: 50% buffer B; 30 — 35 min: 50% buffer B; 35 —»
30 40 min: 2% buffer B; 40 — 45 min: 2% buffer B. Rt values of Val-Pro-PI 1 and PI 1
were 18.7 and 17.7 min, respectively.

Example 6 : pharmaceutical compositions

Capsules
35 A compound of formula (I), is dissolved in organic solvent such as ethanol, methanol

or methylene chloride, preferably, a mixture of ethanol and methylene chloride.
Polymers such as polyvinylpyrrolidone copolymer with vinyl acetate (PVP-VA) or
hydroxypropylmethylcellulose (HPMC), typically 5 mPa.s, are dissolved in organic



capsul e ranges between 50 and 100 ng dependi ng on the capsul e size used.

Fil mcoated Tablets Preparation of Tablet Core 10 A m xture of 100 g of a
conmpound of forrmula (1), 570 g | actose and 200 g starch is mxed well and
thereafter humdified with a solution of 5 g sodi um dodecyl sulfate and 10

g pol yvi nyl I e in about 200 m of water. The i xture is
si eved, drP%gE@%ggggeved again. Then there was added 1 %%%?%F%Lrystalline
cellulose and 15 g hydrogenated vegetable oil. The whole is m xed well and

conpressed into tablets, 15 giving 10.000 tablets, each conprising 10 ng of
the prodrug of formula (1). Coating To a solution of 10 g nethyl cel |l ul ose
in 75 mM of denaturated ethanol there is.-ggided a solution of 5 g of

ethylcellulose in 150 m of dichloronethane. Then there are added 75 m of

di chl or ortet hane a3dends sinth ethu, Aei:BHAIRAR hiorkl stisbly OINEIY ene gl ycol i s
20 nolten and dis olvgd i.n 75n?1 of dlé Iorogggﬂgne. The, | tégr sglutlon iI's
added to the  forREY el et ThE e mer s comapa Sotentfie pirgd gpd SscqpeELy

oct adecanoat e, 5 sprapddedgkbeyarion{tompeyndipplpioeravagseipctadirem /1 ¢ 1/6 dntermedistert ed col or
suspensi on and t higngwtued 121.5 8nd 180 ABEICBIB kA0 is 1401 Thel splal-Bfiedpotes, aabll coat ed with

t he thus obt aineg;dql ' i ; AR trati 099135

PCT/ EP2004/ 0505r715§>ilhsg'1ir ﬁ%ﬂj&%l%%%%g% d‘grg?i’é%ﬁ Bibifuason ﬁg‘rh%ng%m%%m
N-EY-JC~0 (1) RE&sylp rasgesbetppe 00 medppending qo s caRSHIE Si7¢ Welly 1y or  sal t

t hereof, wherein nisi,2,63,40r5; Y is proline, alanine, hydroxyproline,

di hydr oxypr ol i ne FilmkhoatedsTabiéisnecar boxyl i ¢ acid (thioproline),

dehydroproline, wrpRefbr 6f TableCokd-r honoprol i ne), azetidi necarboxylic acid,
aziridinecar baxylJ £;.fed ’1?&%&% pouﬁ@&ﬂf&%mam!s%‘gﬁct&%ah%'ﬁﬁﬁmh ol euci ne and
threonine; X I1s select romany amno acid”in e D- or C-canfiguration; X

and Y in each rep®%d vl apdthsepafter &ifh p pReior Alfetotiprodpdanyl sHgte bt her and
i ndependent | y f r dfhgpblénylpyewbdung jn about 200 ml of water. The wet powder mixture is sieved,

dried and sieved again. Then there was added 100 g microcrystalline cellulose and 15 g
hydrogenated vegetable oil. The whole is mixed well and compressed into tablets,

15  giving 10.000 tablets, each comprising 10 mg of the prodrug of formula (I).
Coating
To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there is added a
solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there are added 75
nl of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is

20  molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of
polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating
apparatus.

25



Zis a direct bond or a bivalent straight or branched saturated hydrocarbon
group 15 having from1l to 4 carbon atons; R is an aryl, heteroaryl,
aryl oxy, heteroaryl oxy, aryloxyC 4al kyl, heterocycl oal kyl oxy,
het er ocycl oal kyl G 4al kyl oxy, heteroaryl oxyCl4al kyl, heteroaryl d aal kyl oxy;
R2 is arylC llﬁ 020 R3 is Cl_loal kyl, Caal kenyl or
C3. 7cycl oal ]k-éﬁé }zg?gﬁél ;R4 is hydrogen or Cl4al kyl; alF(f/ /1::920 A8 sed al one
or in conbination with another group, neans phenyl optionally substituted
Wi th one or nore substituents each individually selected fromthe group
consi sting of Cl4al kyl, hydroxy, Cl4al kyl oxy, nitro, cyano, 25 halo, am no,
nmono- or di (Cl4al kyl)am no and am do; hetgy.oaryl, when used alone or in
conbi nati on with another group, neans a nonocyclic or bicyclic aromatic
het erocycl e havi ng .4n@ or nore oxygen, sul phur or nitrogen heteroatons,
whi ch aromati c heterocycle may optionally be substituted on one or nore
carbon atonms with a substituent selected from 30 the group consisting of
Cl4al kyl , Cl4al kyll okprodragviaviog thefetmoley, aryl, ami do, nono- or
di (Cl4a] kyl )am no, hal o,gnitrg, heterogycloal kyl and C. 4al kyl oxycar bonyl,
and which aromatic heterpcyclf may al sfp be N onally substituted on a
secondary nitrogen atqn oS ; g/\l ; WD 2004/ 099135
PCT/ EP2004/ 050753 - 4% het ﬂrocy I oaIII‘J(yg, Nen usedNa.(@.n.e;()[pr i® conbi nation
wi th another group, neans a sagpgratgd or parti al |4/y unsat urated nonocyclic
or bicyclic heterocycle having one or nmore oxygéh, sul phur or nitrogen
het eroat oms, whi ch fehedoReMelcFortPof saliQithdo® WALk De substituted on one or nore
carbon atons with a s tis%i‘tt U%Qt 5 selected fromthe group consisting of
g .allcyl, G salkyl o_x; . yéff Xy, halo and oxo, and which heterocycle may
al so be optional |y ismetipg, alewee, Bydroxypreline shhydrosypraling dirzplidineesmhonylic@Fidal kyl  or
aryl CL.-0al kyl . 2. A pftidaralije)adehpdrayiratine] pipecolié adidLhowbesline)y each X
i ndependently is sel ecigghifetL8Bxic a@i@,%b!ﬁi_ﬁin&c\ébe%Uﬁdﬁ%@ﬂcMéﬁﬁeﬁﬁin@,- 10 3. A
pmdrug as cIadTed inc acl.rg.lolorc. 2 ereinnis 1, or 3. 4 A prodrug as
claimed in an; one of CIHPHETTFE* S "HEF&i n n is 2 or 3 and wherein at
| east one X is an hyiseestedibion agy amipoavighin the Bnprgcapfigyation, A prodrug as
clainmed in any one X#nd(Y iietith répedtof B -Xj s dhosen hdépendentiy froth cab ehovlecandi N at
| east one X is an ”eUtﬁ:&‘épez%zgﬁ‘doﬂ&he%ém- acid. 15 6. A prodrug as clained
in any one of clai r’%is:elidlIrecc):tbSon ore e{ IS\Ira?entnsII!aight%r ‘t?rgncged%gtgrate E}Ir’d%car}bc?nt group
15 having from 1 to 4 carbon atoms;
R! is an ary], heteroaryl, aryloxy, heteroaryloxy, aryloxyC.salkyl,
heterocycloalkyloxy, heterocycloalkylC, 4alkyloxy, heteroaryloxyC;4alkyl,
heteroarylC, 4alkyloxy;
Rz is arleHalkyl;
20 R is C1.108lkyl, Cygalkeny! or CascycloalkylCyqalkyl;
R* is hydrogen or Cy4alkyl;
aryl, when used alone or in combination with another group, means phenyl
optionally substituted with one or more substituents each individually selected
from the group consisting of C;4alkyl, hydroxy, C;4alkyloxy, nitro, cyano,
25 halo, amino, mono- or di(C;4alkyl)amino and amido;
heteroaryl, when used alone or in combination with another group, means a
monocyclic or bicyclic aromatic heterocycle having one or more oxygen,
sulphur or nitrogen heteroatoms, which aromatic heterocycle may optionally
be substituted on one or more carbon atoms with a substituent selected from

30 the group consisting of C;4alkyl, C;4alkyloxy, amino, hydroxy, aryl, amido,
mono- or di(C;4alkyl)amino, halo, nitro, heterocycloalkyl and C;.
salkyloxycarbonyl, and which aromatic heterocycle may also be optionally
substituted on a secondary nitrogen atom by C;4alkyl or arylCi4alkyl;



| east one Xis a basic amno acid. 7. A prodrug as clainmed in any one of
clains 1 to 6 wherein -(Y-X)" conprises amno-termnally X-Pro, X-Ala,
X-dy, X-Ser, X-Val, or X-Leu. 8. A prodrug as clainmed in any one of clains
l1to7 wherein -(Y—X)" conprises 20 amino-termnally X-praline or

X-al ani ne. ,ug as clained in any one of clai erein each
Y i ndependent Py P’éﬂg proline, alanine, glycine, seri nenﬁg}ﬁpzﬁ’é&g\r{[\éﬂl euci ne.
10. A prodrug as clainmed in any one of clainms 1 to 9 wherein each Y

i ndependently is proline or hydroxyproline or dihydroxyproline or alanine.
25 11. A prodrug as clainmed in any one of clains 1 to 10 wherein each Y

i ndependently is proline or alanine. 12.41A prodrug as clainmed in any one of
claims 1 to 11 wherein -(Y-X)o is -(Y-X)10,2-Y-Val. 13. A prodrug as

| d
C( ?(I_ )n(;al, l 2 g% Sgle h&%_rzéycl%hlﬂﬁ wheh Qse&%oﬁ(m)?fn%ﬁbme(n 7 $itParlother #&1@ means a

rodr 1to 13
wherein the (Y-X), ol |SQWEBPWT81 ‘é"s%ﬂ?tF‘{m?Pﬁc "t‘ﬁ%{cw%fo%"’tf’r@ﬁ’@%?‘%wégel ected
fromthe group consi stanger mdre exygen)AlphunWOniFo3n hQ OGS, WG IERROPA 8850753 - 42
Pr o- Asp, Pro Ser, Pr o-dpjiénallyF¥eGutitigied B 6ire lok Sore CirsomBldgs with @ subkt@uentr 0- Leu,

Aa-val. Aaghop, A Susibe ol b i ool Bl afb Bothityof, Bl 21| e and

Al a- Leu. rodr ug as ﬁ'ﬁ rein R is
het erocycl oaI kyl oxy, &8t &fopandyhic H%W@&WY@T@&PRWWMEWVMB?
aryl oxyCl4al kyl. 5 1&ecoﬂdqwmnhgagat«asb3cCaalkﬂdrarinanycylone of claims 1 to 15

wherein RL is hexa furof 2 furan-3-vyl ahy rof ran- 3-yl - oxy,
QUi ol 1 e 2-yT, | eniruas Sl iRy PoushYh el SR R

2, 6-di et hyl phenoxyamﬂwmcumllg?amlmapﬂodrug as claimed in any one of clains 1
to 16 Wherelnl Rl |s hexa

b - 0XY,
t et r ahydr of urdn- 3 yY 2 “5?972]“' eﬁe“f‘h’isi’foqrz"% yhnet hyl oxy,
3- hydr oxy- 2- rret hxl Ap &h@gmlcnam%dﬁraﬁym@m&%@wwmlkzmslﬁm&e@mﬂm as

clainmed in any one of . s (3R 3aS, 6aR) -

hexahydr of i uo[ 2, 3- bﬁ OI%&% h%dr%?%w]fc‘f@mmﬂg“fm%raﬁi& as claimed in any one of
clainms 1 to 18 wsemeirtiriFasichinRd @iy 6@t Whims R 4 wikerdirS0i Doy 3 an@het@iniab

hydr ogen. 15 20. Aleﬁ&%ﬂég%aﬂﬁe&fﬂo‘rgﬁ An?n g one of clainms 1 to 19 wherein Z
. e s d. . . .

i s nethyl ene. prodrug accor claiml1 wherein the prodrug is OO
~ O ~ NH—~~; 1‘5N 60 1A prodrug as claimed in any one of claims 1 to 5 wherein n is 2 or 3 and wherein at

-

least one X is a basic amino acid.

7. A prodrug as claimed in any one of claims 1 to 6 wherein -(Y-X), comprises
amino-terminally X-Pro, X-Ala, X-Gly, X-Ser, X-Val, or X-Leu.

8. A prodrug as claimed in any one of claims 1 to 7 wherein -(Y-X), comprises

20 amino-terminally X-proline or X-alanine.

9. A prodrug as claimed in any one of claims 1 to 8 wherein each Y independently is
proline, alanine, glycine, serine, valine or leucine.

10. A prodrug as claimed in any one of claims 1 to 9 wherein each Y independently is
proline or hydroxyproline or dihydroxyproline or alanine.

25 11. A prodrug as claimed in any one of claims 1 to 10 wherein each Y independently is
proline or alanine.

12. A prodrug as claimed in any one of claims 1 to 11 wherein ~(Y-X), is
'(Y'X)lorZ'Y'Val.
13. A prodrug as claimed in any one of claims 1 to 12 wherein -(Y-X), is
30 -(Y-X)10r2-Pro-Val.

14, A prodrug as claimed in any one of claims 1 to 13 wherein the (Y-X), oligopeptide
is built up with (Y-X) repeats selected from the group consisting of Pro-Val,



O NOONHZ COHor asalt thereof. 22. A prodrug according to claiml

wherein the prodrugis OQ NHNOH O O ~ ,0NNO O-NH2 OHor a salt
thereof. 20 23. A prodrug according to claim1 wherein the prodrug is NH, O
N~-.g~ " J OO I HO ~x MpOON OHJ O0) --YOH H2N O or a salt

thereof. 24. A prodrug according to any one of clai use as a
medi of ne. WO'O8BIES135 PCT/ EP2004/ 050753 - 43 25. USC]U‘#PQ(Q%%P% rug
according to any one of claims 1 to 23 for the nmanufacture of a nedi canent
useful for preventing or treating HV infection. 26. A pharnmaceuti cal
preparation which contains an effective dose of at |east one of the
prodrugs as clained in any one of clains J42t0 23 in addition to customary 5
pharmaceutical ly i nnocuous excipients and auxiliaries 27. A method for

nmodul ating the watep,, %13 tp;o_ %EWH'A@%‘P 5. %?6@%&%%\( ag%/ {)r/

the bioavailability Euer ouri

Za) |0HR3 R4 by é@uﬁpﬁﬂb QEMM@%%QB%H ]é'P Hr‘)andt%‘]s‘%h d prodrug
wherein n, X, Y, R ngopcqa%ﬂsm Megi&gRilp any one of claims 1
to 23 and wherein t ﬁoﬁﬁ"%g ugat e | agfy ava Ile by a

di pepti dyl - pepti das e‘%c i]i'88'° e bR "K’iaﬁ’i QW%H@Fé‘iapfy]t he

di pepti dyl - pepsi dﬂsgp; g%,m ggggmlqg 1P%RLU4cRNY a prodng of a

therapeutic conmpou nl(ajexgaydrofuxo?Z %ﬁl\{ yl-So]igl', te%raE%roﬁnan— 3-yl-oxy, quinolin-2-yl,
thiazol-5-ylmethyloxy, 3-hydroxy-2-methyl-1-phenyl, 2,6-dimethylphenoxymethyl.

17. A prodrug as claimed in any one of claims 1 to 16 wherein R is
hexahydrofuro[2,3-b]furan-3-yl-oxy, tetrahydrofuran-3-yl-oxy, quinolin-2-yl,
10 thiazol-5-ylmethyloxy, 3-hydroxy-2-methyl-1-phenyl, 2,6-dimethylphenoxymethyl.

18. A prodrug as claimed in any one of claims 1 to 17 wherein R' is (3R, 3aS, 62R)-
hexahydrofuro[2,3-b]furan-3-yl-oxy.

19. A prodrug as claimed in any one of claims 1 to 18 wherein R? is phenylmethyl; R?
is isobutyl and R* is hydrogen.

15 20. A prodrug as claimed in any one of claims 1 to 19 wherein Z is methylene.

21, A prodrug according to claim 1 wherein the prodrug is

O‘ . . [a N
1\0 0NN, O d
H on U
or a salt thereof,

22, A prodrug according to claim 1 wherein the prodrug is

g Oy D X
NH T OH
ﬁ 2
o IW— or a salt thereof.

20  23. A prodrug according to claim 1 wherein the prodrug is

H,

o~ o v
?;SJ'OJLN OH N;é@A ’ )]/\HJ/Q

24. A prodrug according to any one of claims 1 to 23 for use as a medicine.

or a salt thereof.



OH R3 O Ra wherein the prodrug is cleavable by a dipeptidyl-peptidase, the

met hod conprising the step of linking a therapeutic conpound and a peptide
of formula H(X-Y), whereinn, X Y, R, R, R3, R4 and Z are as defined in
any one of claims I to 20 and wherein the resulting conjugate is cleavable

by a di peptidwleq@pphissdase. 30. A nethod according to chei/ip88/04d1sy €i n the
di pepti dyl - pepti dase is CD26. 20 WD 2004/ 099135 PCT/ EP2004/ 050753 SEQUENCE

LI STI NG <110> Ti botec Pharnmaceuticals Ltd <120> H V PRODRUGS CLEAVABLE BY
CD26 <130> TIPO72 <140> <141> 2004-05-10 <150> GB 0310593.9 <151>
2003-05-08 <160> 5 <170> Patentln Ver. 2.1 <210> 1 <211> 4 <212> PRT
<213> Artificial sequence <220> <223> De¥®ription of Artificial sequence:
peptide <400> 1 Arg Pro Lys Pro <210> 2 <211> 5 <212> PRT <213>
Artificial sequen¥eUsedfa@rodrg2@ordidg socany prei of plaios 1 Ay 23i fbr the radnufsetopeefrce: pept i de
<400> 2 Val Pro Aspmbdi@ufitthsefdl for prevenilyordresting BV thfection.

26. A pharmaceutical preparation which contains an effective dose of at least one of the
prodrugs as claimed in any one of claims 1 to 23 in addition to customary
5 pharmaceutically innocuous excipients and auxiliaries.

27. A method for modulating the water solubility, modulating plasma protein binding
and/or the bioavailability of a therapeutic compound

10

by coupling a peptide of formula H~(X-Y), to said prodrug wherein n, X, Y, R', R,
R3, R* and Z are as defined in any one of claims 1 to 23 and wherein the resulting
conjugate is cleavable by a dipeptidyl-peptidase.

28. A method according to claim 27 wherein the dipeptidyl-peptidase is CD26.
29. A method of producing a prodrug of a therapeutic compound

0 R? ﬁ
s 1 L)
1 < \ (Ia)
RT N N”| NI

R4

wherein the prodrug is cleavable by a dipeptidyl-peptidase, the method comprising
the step of linking a thetapeutic compound and a peptide of formula H-(X-Y),
wherein n, X, Y, R, R% R%, R* and Z are as defined in any one of claims 1 to 20
and wherein the resulting conjugate is cleavable by a dipeptidyl-peptidase.

30. A method according to claim 29 wherein the dipeptidyl-peptidase is CD26.
20



<212> PRT <213> Artificial sequence <220> <223> Description of Artificial
sequence: peptide <220> <221> VARI ANT <222> (3) <223> Tyr may be repl aced
by Phe <400> 3 Ay Pro Tyr Pro 1 <210> 4 <211> 6 <212> PRT <213>
Artificial sequence <220> <223> Description of Artificial sequence: peptide
1 WD 2004/0 oj‘zgé 0|;>9 EP2004/ 050753 <220> <221> VAR ANFr/Epd@sdzorss) <223> Tyr
may be repl %y e <220> <221> VARI ANT <222> (5) <223> Tyr may be

repl aced by Phe <400> 4 Ay Pro Tyr Pro Tyr Pro 1 5 <210> 5 <211> 4
<212> PRT <213> Artificial Sequence <220> <223> Description of Artificial
sequence: peptide <400> 5 SEQUENCE LISTING

<110> Tibotec Pharmaceuticals Ltd
<120> HIV PRODRUGS CLEAVABLE BY CD26
<130> TIPO72

<140> -
<141> 2004-05-10

<150> GB 0310593.9
<151> 2003-05-08

<160> 5
<170> PatentIn ver. 2.1

<210> 1
<211> 4
<212> PRT ,
<213> Artificial Sequence

<220>
<223> Description of Artificial Sequence: peptide

<400> 1
Arg Pro Lys Pro

<210> 2

<211> 5

<212> PRT

<213> Artificial Sequence

<220> ' L.
<223> Description of Artificial Sequence: peptide

<400> 2
val Pro Asp Pro Ar'c_:sj
1

<210> 3

<211> 4

<212> PRT

<213> Artificial sequence

<220>
<223> Description of Artificial Sequence: peptide

<220>

<221> VARIANT

<222> (3)

<223> Tyr may be replaced by Phe

<400> 3
G1{ Pro Tyr Pro

<210> 4

<211> 6

<212> PRT

<213> Artificial Sequence

<220>
<223> Description of Artificial sequence: peptide
1



ASP Pro LyS Pro 1 2

WO 2004/099135 PCT/EP2004/050753

<220>

<221> VARIANT

<222> (3)

<223> Tyr may be replaced by Phe

<220>

<221> VARIANT

<222> (5)

<223> Tyr may be replaced by Phe

<400> 4
Gly Pro Tyr Pro Tyr Pro
1 5

<210> 5

<211> 4

<212> PRT

<213> Artificial Sequence

<220> .
<223> pescription of Artificial Sequence: peptide

<400> S
ASE Pro Lys Pro





