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

SUBSTITUTE SHEET (RULE 26)
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“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).
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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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30 The term C;4alkyl 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-butyl, tert-butyl and the like.

'35 The term C1¢alkyl 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 Cy.¢alkyl radicals include methyl, ethyl, n-propyl, isopropyl, n-butyl,
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Conversely said acid addition salt forms can be converted by treatment with an
appropriate base into the free base form.



Conversely said acid addition salt fornms can be
converted by treatnent with an appropriate base into
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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.
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P h e nyP rfé;ﬁq%b %n?f?g rmziélétgilgf1 g%“r?é%’ﬁ E}I{ﬁaﬁ@‘ yMﬁ(gf flrbhydfofhin-3-yl1-
Con'ﬁESYME@OﬁF-Zf)dfthqgﬂz@ -5y egn,ylogﬁﬁp H@P’We%i‘n%eﬂ’c%‘rl oyl 2,6-dimethyl-

t hephaedoxyheh@l n R3 is C 1-4alkyl, in particular R3 is
i sobutyl. WO 2004/ 099135 PCT/ EP2004/ 050753 - 22

(1) PRt S Ca ot R R BRPOR Iz a i T S
2ﬂy d (ﬁ@éﬁtrathnoé.nes&yhgxsc anipolimdyldhiezalfadmetbplopn Pnisirery-2-

f or madad 14 Jphe1, BEMIRGAVIRRAoRHRARAUP S thereof wherein
R2 is phe#%/ll 1?rsrweth l; IS |sobut3§I and R4 is hydrogen

Interest|ng conp unds are those co ounds of f
(1) Dfpresting HEEPI%QP&&%%" Of PRRSYOf FAEP RIS ﬁforfgula@thereof
nmet hszlie&rtﬂle or more of the following restrictions apply :

25 e nisl,2or3;
e Y is proline;
e each X independently is selected from valine, aspattic acid, lysine or proline;

e 7 is methylene;

o R!is heterocycloalkyloxy;
30 e R%is phenylmethyl;

o RYis Cppalkyl;

o 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 C14alkyl, in particular R? is isobutyl.



10 Interesting conmpounds are those conpounds of

formula (I) or any defined subgroup thereof wherein
worRo0smIN1exahydr of ur o[ 2, 3- b] f ur anyl - oxy, PCT/EP2004/050753

t etrahydrof uranyl -oxy, quinolinyl,

t hi azol yl met hyl oxy, aryl, aryloxynethyl; R2 is

phenyl nethyl; R3 is isobutyl and R4 is hydrogen. 15 A

particul ar group of conpounds are those conpounds of

formula (1) or any defined sulroup thereof wherein

nisl, 2or3; Y is proline or alanine; each X

i nd :

ani ﬁ%’*@%%ﬁ%tm@é‘ﬁ*f@ TG R PGS oREHA ) Yo AEAME L bgroup

het dheseof sihersind] is hydrogast er oar y| |

het er oaryl Cl4al kyl oxy, aryl or aryl oxyCl dalkyl; R2is

ergﬁ‘tl;ﬁﬁafdr%t | En Eﬁlds Srd tﬁ@&l&)ﬁﬁboundgeéfr‘] foﬁnﬂl)(q ?gﬁﬂi deﬁ%éd subgroup
Somfusem SRl E %nyti%thsé* fogﬁ & 1&%’39&9&;)

thereof vvhereln n is 1, 2 or 3; Y is proline; 30 each
x i eleRsthgeninpyurds afb&h@sfétceﬂlpémﬂﬁrbﬁfoﬁﬁﬁlu (B ot ynyode€ivéed subgroup

ene Rl is
hexa er% Brreg’[zé gmgﬁ'uranyl oxy,

tetrahydrofuranyl oxy, qui nolinyl,
10hi dntotestingeompoundy arecthgse compgunds yfﬁ‘etrm}la (D) Reanysdefined subgroup

Phemydrdgethitein R3S h&%h&éroﬁﬁé{@ Bipturanpt ok téiﬁéﬂ &Qﬁ fhnyl-oxy,

f Lgf i rﬁgﬂ%ﬁ% lgx t hose 2@3{4{2’%@‘%&% 1seprh%1|1y iyl; R’ is isobutyl

PCTiPROBAy Q5853 -23000NH20~ s "ONN HO™
O Preferred prodrugs include OONH O'111" N OOH N

19 0 Al\ll)_gticular group of compounds are those compounds of formula (I) or any defined
subgroup thereof wherein

nis1,2or3;
Y is proline or alanine;
each X independently is selected from a naturally occurring amino acid;
20  Zis adirect bond or methylene;
R' is heterocycloalkyloxy, heteroaryl, heteroarylC; salkyloxy, aryl or aryloxyC;.salkyl;
R? is phenylmethyl;
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
nis 1,2 or3;
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



OHo O/ * I NH\- -,~-OH O V, S," OL OHN O O NH2
OHNH2 OOH" N "' _.OANN OOHHOO™N
w®@2004099135, ff OH 5 H N O and their salt fOPCEP2004/050753
Particularly, the am no-term nal end of the peptide in
the prodrug conprises X-Pro, X-Ala, X-Qy, X Ser,

X-Val, or X-Leu, wherein X represents any am no acid

or 10 isonmers (i.e. L- or D-configuration) thereof

O her dipeptides, with on the @8cond position

hydr oxyprol i ne, di hydroxyproline,

t hi azol i di neca ylic acid (thioproline),

dehydr oprol i ne, pec ok id (L-Hormoproline),
azeti d¥necar bgxyli @ # aziridinecarboxylic
aci @ ace., & by CD26. In a preferred
enmbodinent, @h

X-proline or X—a}f As such the am no acids 15 can
be selected from aI ani ne, arginine, asparagine,

aspﬂetférgedziﬂ,(gugsc;ﬂaﬁ@ ne, glutamne, glutamc acid,
gl yci ne, histidine, isoleucine, |eucine, |ysine,

nethlonlne, p Ialanlne line, serine,

thr eord Otro T‘%ﬁhal i ne and

der pvatives tlhere so ood ed (i.e.

hydrlexy! (% offi ng I\géro unnat ur al @niM% acids can be
included. In a tLr‘?er preferred enbodi nent, the | ength
of the peptide is 'between 2 and 10 ami no acids and 20
can therefore e a length 2,03, 4, 5, 6, 7, 8, 9
or 10 @m no agrds, aHQe pr/é\f@mred embodi ment

p|ep@| de conprises amnotermnally

thegpépli [ X- Y ,)e-p\eated units wherein X
reprLesenios,sﬁ a r@o acid, Y Ps ddtected from Pro,
Ala, dvy, SerOVahor Leu and n is WD 2004/ 099135
PCT/ EP2004/ 050753

-24 selectedyfyom1, 2, 3, 4 or 5.
In another nore preferred enbodi nent, said peptide is

a dipeptide n still re preferred enbodi nent ,
t he dio epti &L rrarmother still nore
preg (ﬁe d?niﬁfb J!'!)he i ds have the

L- Cé-n'fl g‘ﬁrrh'i oThe am n8 ﬁs of the peptide

may al so con ar convent i onal C i ng gyoups. Such
cappi ng 5 groups include acetylo, u&ifnyl

benzyl oxycarbonyl, glutaryl, nnrbﬂoanocarbonyl

met hyd thaimealhfergs.ot hers known in the art. Those ski Il ed
in the art can make substitutions to achieve peptides

b| oav aﬁﬁ]&@; ﬂ&r Dihd-FerhoflaPfbrit Rl thd Yrodrug comprises X-Pro,
-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 of 2, 3, 4, 5, 6, 7, 8, 9 or 10 amino acids. In another
preferred embodiment, the peptide comprises [X-Y], repeated units wherein X
represents any amino acid, Y is selected from Pro, Ala, Gly, Ser, Val or Leu and n is



and targeting of the conjugate. Therefore, the

i nvention includes the peptide sequences as described
w@bwvme99135 wel | as anal ogues or derivatives thRCEBP2004650753

|l ong as the 10 conjugates renmai n cl eavabl e by

di pepti dyl - pepti dase, such as CD26. In another

enbodi nent the |inker peptides of the present

i nvention consist of one or nore repetitive X-Y

di peptides with structure [ X-Y}a#-which is cleavable by

CD26 conprise one or nore am no acids between the

b2 %elglftgfflifgﬁgl 182 P2 Hfo&g %ﬂ%hy}ﬁ%r% grﬁer%qre%oal%np S p&)tlde isa

genera ructure

2ci diipeptide. Inpstillh meretpeefoedemtidinont, hadipentige pselmsﬂ’a@ Iy prepther

t |h|e sﬁH’CDZ feyxted émﬁé'ﬂlﬁ@nt?l‘%b (ﬁrgm%da%i'Hs %H%?ﬂe L Rofflidioh OThe amino-
al | Ow rote SIS e I NAl N wee
2 AR g B P SSaycalse CARtaR CORY GO cHPLS bR Such capping

5r ograups inhidb ecetylf svecinglnbenzyldeydaitodyln glumylanomhd;lmocaxbonyl

b| n e
s L 0, ML VL S S,

pr odﬁbfgh@yn%ﬁe %@P@r%@dﬁr“’lﬂweﬂﬁfn me%leﬁ% iﬂa% olubity, bioavailability

anotahi¢ targstibg of fiie Bbnjldite. Theefoet, tindialdntion iﬂcgﬂeﬂm pélgide sequences

X- t

X A Bl 5P e PRI 8 or BB ol e
lﬂhercemngms remaigicleapable by dipeptidyhpaptidase, weh acCR& ani no
acid, or alternatively, wherein at |least one Xis a 25

B?g Ithg gl?tmlelﬂ gm?ﬁﬂlﬁxent-rtﬁe Hﬁg@g }) tﬁgﬂ/ﬁﬁ@ﬁx@%’t fivEtioR R6HsRE of one or
mor &84T eewga&%v@mpﬁﬁmlﬂt s Eﬁ%@f%@ﬁ%@ caqﬁvasbﬂ%iy CD26

c haicomptise ona®himewecanine acidshatwebnahé €DR6 c]éh\abletﬂepnderwd tte

f f .
e
the eafthq ﬂ%%Ybr%Pm@tldff #nd the consepuHeg A antino acid is an amide
enmb %ﬁhdi@’tb ,all(wﬁ €IR6RkdteEFsisMThE bidBgbetwrlen Svd A Giriticacids and

X- e ' ' . &
[ &%Fe SAI ecC Pg‘%%‘?r om ?HIQOdﬂJIg MBS?%EW% @'}‘ﬁmg or an ester
XF pindingym cagvaryyE lepgthytgtweex3- wlggnvn%embod;mmmsw ang g can be
B- amfdop e
del ?Z??%Yg?dr’%%ﬁtﬂ?:‘ﬁp‘g‘?%% 593? bﬁgaé\{(@-(;)r(%n Y- XF- xgé- Y- XF-
Y- XE- Y, XE- Y- XSY- XEs Yo XE- Y- XES Y- XS

XS- Y2 440 odimexicthe CD26 qle%_ta (g}gap%deyﬁ%g]n{ls igqélsde wherein at

XB- Yeaxt Oﬂe)X ¥, an ¥igdréphdbicreDronvaticeminXid/ edddieifiatively, wherein at least

XB %ngX\gs é%}é(nﬁf‘gf a?éﬁicYaIéﬁo Xc1§ r aﬁﬁh@ﬁ% JF w‘ﬁ&%ﬂlda? lefa&rone Xisa

res

2561 dade aBinozol: e pondedydopbeignsndaprmielbeds obonser
PCT Foeptie & 18 304,53 mor thae ¥axKvill haverthe speoifiic ngpetof aide chains to

%@@tﬁ%d&#&&eﬁ&t%pa”' c acid and Gutam c acid).

or 'slow and XS is an am no acid that
causes a slow rel ease of a dipeptide by CD26 (for
exandiethe lobeiceof ¥impyrinfiuaned themproteolpsid wés) thethydwphotivity, solubility,

@t a'ﬂﬁ’o%vﬁlﬁhhtf’ﬁﬁiﬁe gffdacBoritRe Rofdgl ¢ am no acid (Lys,

Arg and H s) eadmgtoarmderaerelease of 5 a

charged an philic di e. Such conbi [ ons

al | dwetanpiges %ﬁ@élm%ﬁ%q W&ﬁ&%ﬁ@ EHERH FEeETe ﬁg'&l]*gﬁr?/ e

ap rt@tﬂupmdes weliekapbpfidesavdtr adtmctufe @igted dobi the gtoop of KE¥Y-XF-Y,

W ROk IRE SF‘-\}@' ?pﬁgbs!' gdst*}‘XBEgEX%?(éi-'ﬂ‘-th?‘&d XB-Y-XB-Y ora

degra d at1on

35  hexapeptide witha 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, XS-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




with Tyr/ Phe-Pro di peptide can be del ayed by the

presence of an additional am notermnal Ay-Pro
walegepedtae, resulting in a G y-Pro-Tyr/ Phe- Pr op¢ BEL2004/050753

I D: NOB] 10 tetrapetide prodrug. Hydrophobicity can

even be increased by adding an additional Tyr/Phe-Pro

di peptide | eading to the hexapepti de prodrug

@ y-Pro-Tyr/ Phe-Pro- Tyr/Phe-Pro [SEQID NO4]. If a

charged peptide prodrug with siXw rel ease i s desired,

Asp-Pro-Lys-Pro [SEQ ID NO 5] mght be preferred over

Gy Rl »le %1&8 mﬁéﬂ?ﬂa{‘ﬂﬂni? Pa{lsf éx%ﬂ a?g Oﬁﬁycedcﬁféxg éﬁ{t ac1d)

ski 1% rson erern

al | dleeein ﬁetaIL@ fapslowand &8 ipan wlng bclldﬂtay CaYP @é@v msq Qfm
r at igaptide BYDLEGoxaRpREh ecﬁ%@leuﬁélranﬂﬂ(h&ids) Herem B stands for

Py DR aohb 24 Prgiccping Rl @Eﬁ&g&egﬁﬁ G afableppe gease of
dnd |ag:ha’geﬁjand|d@dtdphﬂilc yimgptides Sedh combinationsl adlbwltsilodkingpds t ed
Pr 0Qf Hing t‘fdﬂl@ o?if rt]ild@g fk ﬁ\y fg‘h%g 'i‘;ﬁe?l' RBn& rafeto%’ degradahon together

retenti on rever onat.ogra
The Vf;th@ébﬁped b fepRbobiity diob sRPle e de ﬁs%gﬁq lagﬂror)hoblc prodrug
Pr OGHATyE/Phe-Pas dlpqmde tad 18 d¥llyad by Jhe picdence fof amadﬂﬁtidnyl

£ or i GREBRdad, JLRREH | S PR 2o (s5Q manO3]
194 dtepdide pmirumlydmhomtxmd eyerphpecinerasgd by adsdng an adgdigional
B’eSPl‘deJf)éfyﬁHy leAdifid 1o thOHea Sﬁmde prodru -Pro -Tyr/Phe-Pro-

te Eg?[lé{%gﬁﬁ *’ [%E&ﬁ@f}'ﬂ@ %,? ) gli?:r%/ﬁljl' %p?ée@r%% &RIW rf:]gase is desired,

hav spiPro-bysPedSEQ IDNNOL] migly ba ptefartedyovern@lyaire. Other combinations

Stttk Kl U
185w aEon o iy it degpRsafestlro PPDRsEh s or other
h er @m@)okbﬁ ﬁr@ﬁl&f (ﬁlﬂ@)e :rep'f&ecﬂ?djé alaging. mﬂlefphyﬁcdchmlczﬂ lpeopertles and

t he r
RSt s P AR EH) Bigei Bl Sl i prodrug
f or 98 wa(ua;ed&y@emmanon of itsetention Aan remrsed phase chromatography.
war m bl ooded ani mal's, in particular humans, infect ed

nditions associ.ated i th . H V. whi.ch he

28 e ToRpE e iR e s Pemid et e S e @ ar
WO 20B4nd9 gmnmﬁ/ tE@QﬂMﬁhB@EE’@C comgpundotforea (Ia)

i ncl ude Al DS zat ed co x (ARC) progressi ve

general i zed d nopathy ( II as chronic
CNS di seases c r etkovi L8 for
exanple HV rddi atEd dewenti & abhd \ I e s r@é] S.

5 The prodrug coanunds of tH @resent |nven n may
therefore be used as nef agai nst or g4n a net hod
of treati ng a above-nenti oned condltl ons. Said use as a

medivdierein ROR i, R3endbZ. aterag definsdin therepmipewss pfiformula (I); by the
Sys teﬁ&ﬂiﬁépﬁ@ﬁlﬂébﬁﬁd'séﬁétﬁzﬂy efcppgeffective
25
These therapeutic compounds of formula (Ta) 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



t herapeutic anount of a conpound of fornmula (1) to
H V-infected warm bl ooded aninmals, in particular
wokog4josfieet ed humans. Consequently, the prodr uBCT/EP2004/050753

conmpounds of 10 the present invention can be used in

t he manufacture of a nedi cament useful for treating
conditions associated wiwth H V infection. The term
stereochem cally isomeric fornms of conpounds of the
present invention, as used herginbefore, defines al
possi bl e conpounds made up of the sane atons bonded

¢ e Sb GRS A% ATG S Bhied SRpieh AR CP KRt b fefifhea
i nt dmeghadepenishe (PG aswelhas chromjsdliNG diserses ¢ausedby geraviruses, such

I nV%Btféx%aﬁ?hé}HQﬁﬁ&ﬁaed dddtnfis EndPhliBpI seRrRRNt | oned or
i ndi Cat ed he chem cal designation of a conpound
enconpasses the m xture of all possi bl

3t erlbp pivdmecamPgURds G iheipgeseny inventipn Bpy Warefpre bopsse afvgpedicines
My a6t 65152 héthel of ichtificcaboRy-meatidnet Bomlifions, Said use as a medicine

O B ERIEF Sed Yompef AR S lio i P ective

nol ecul’ar” s TUC ure O

st e thseapRetic amguny of 4 enmmerpdoffomada B to HEY -sndentduvasm-tdgoded

t he ;pRAReH pakfafi HIVOnRekd hirAarU t%néeqwﬁﬂgrthe ﬁrodrug compounds of
1&I‘dmxture Wi t h .each .ot he ended.to

i pHese TpaREn n (s TR REIESAIE AL b BcicaBoRbye Tor
st etreatingeordilignsfassavkrtadfwitthdI\Ve nfigetiomds and
i nternedi ates as nentioned herein are defl ned as

| SORRL ?erﬁ%&?éo@ﬂt%lﬁl%l 1sx¥:ﬁc§ﬁ sq}flag%gSI 4 m) ngeF&t fivention, as

di ast éreoneric sane
st r yeaddersigdrefose,dglings d’eﬁﬁe@e emRawngs wads up of dhe sape ators bonded
1par b el same seduBficelof Ibbhds%ﬁ]ﬁ@ﬁig&ﬁff&émﬁﬂﬂeb Wingamkienal structures which

concer.n ter i i ng. .
Ct oPRgeLsrTRRERb, Bhich o SoPoLBh SRR/ bption mey posses.

809 mlesy piberwdssrmaentigned ordsdicatad, thechemivalsiesigpation phz gompound
POS Shddud aés%@ﬂi@ 'iﬁ){tuk’a(bfta!l pRssIS§t8RbSRABGALIG isdiReAS forMb wh1ch said

100% ,.100% ner_a e ot
or EoPRou iy Agrsess. SR Es BoTD Al iR AT ho
2@ sbmnaomsxsrw thiedasiz oekeulef st80Mrepl saisl cOPOynde \Adhstereochemically
up ﬁfeh%@r%ﬁ o?ﬁﬁé'cﬂﬂpé’tmdﬂ)ﬁh@ e§<91@ ﬁig\%}?ﬁcﬁ’%ﬁ?ﬁ pife 18T 6r in

0
ste Fr¥f ea@)@fé%eoameg‘%ﬁ%ta pe £ fe%sf)?ﬂhm theysgongyof the present
" endgnmventiorer i cal ly pure' and 35 'diastereonerically
pure’ shoul d be understood in a simlar way, but then

gav &’?grs'ﬁ&)"ilgognen% 9’01‘514@%f ﬁ{é%g {)) Fﬁd ﬁﬁ?@%?(ﬁat@@% %&%oned herein are

eoneri c espe e mx
quedefingd as mng@@nbmmthsﬁmf/m @WQ@GHSQF diastereqmygrie forms of

St te 'i:l%%h%a@ B{Edié ﬁlO%@?lﬁﬁSt@lEﬂﬁmtS@lﬁ RBRPOERs 3P Fhtermediates. In particular,

in nmeal at es. o nventi on Q

| e BT e isAmanCaly puidt Giakeray csminupdiior Siiyhefes tving o

enastereoivemericrescessind atleqst B é:d ef minimen 88%cifloas isbpet dnd maximum
3§ e' 96% of eqtué Lé[,ql@ ﬁBfn@@) @tota@g‘uréméﬂ)hféﬁk %ﬁ&emrms% (ie. 100% of

ts Mﬁt acl ternati
enaﬁ’t"? ’éﬂ%?fsa mb%f %%Béﬁ%ﬂeﬁe sypasﬂWo?Paepe&l%mﬁ igermediates
t ec havinglesietesisoigeridéxiceds of D6t iup N 1 §0%, e moreSaipartipulachaving a

o CLERRNSALALLI o SRR 1005 Tha BN i bafohiE S eC

correspon Bure stereocC nerlc
f or ﬁtﬁregrsomprec @?@9’1’5015 P7Gtup ta 100%: Hhe fetne pnaamgmetmaav paecpnd

35 hatdidsRecohRAieallyasurd® SEdtlFbe understood in a similar way, but then having regard
to the enantiomeric excess and the diastereomeric excess respectively, of the mixture in

question.



stereospecifically. Preferably, if a specific

stereoi sonmer is desired, said conpound will be
w@hedsyed by stereospecific nmethods of prepeCHEPING/050753

These nethods will 10 advant ageously enpl oy

enantionerically pure starting materials. The

di astereoneric racenmates of the conpounds of the

present invention can be obtained separately by

conventi onal nethods. Appropriae physical separation

met hods whi ch may advant ageously be enpl oyed are, for

?ﬁ ragﬁ,ge %eé Sogils)ﬂge C’etrllc oeraljé%g &%’ﬁﬁ%l‘}l &gepgﬁﬁg'}tes %tg:s invention may

conmpoubidimedrhy tle@pplmahomcf@rblmqmrmocaéwqrmmem tenangiomers may

and bb (iR K bith offer by Hiefs@ibaRl s BIBRSPRRAE il MrBBimeric

The bsol ute nfl guratio eac mmetric centre
th atgﬁ astive ?ﬁ’fist h‘gt@&@ﬂﬁ@&ﬁ&%ﬂ‘%&iﬁf a2y brfeparted by
by blmemtogr@hmhmhmqaés wdthgtbhialrsigtiondry phises) dSak] piirk stereBhemically

pur LA o oy i 5 P o fo oAl RS et ity

t he isomere foras ofths epprontiate farting matamslsi prowided thatthe Frectiogroccurs
C ONkfefHakRbifiRMlyR rltiefefhelyam a%&ﬁﬁc gaé&@din@tlmesbeg kdifl Qorh d will

hyd b t f ti

o e L AIRATER Y SFFbepeiic Iring R TOh ET el wil
1D s o adypartagedushytempdoyornentiomerigaldynpurt etatting eamanaJSc: onpounds.
| sot opes incI ude those atons havi ng the same atom c

numgg gﬁ%r o {]ﬁﬁéﬂjitemﬁe 531‘1&;193 -of Bfe e&@s\é?tqgv&ﬁ%&%lbe

exa tat I SOt op€es

hydge f@eﬁd F?P&ﬁf&léblf quwmﬂnalﬁae% PpinRriate BYBsab sepaiation
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peptirde 1n a |atér step via an anide b| ndi ng l\/any

accept abl e met hods of coupling carbaxyl and Jo

gr odipeneentodimgng theyearhan g hearing thaky o%nhsttﬂ&nf h@%ﬂ 3

ski kbefibutafioh Bed Me hdjadt SHBH A8 bring@d INfEZSEHubRERBhas the “R”
03 28 !nﬂ:‘g%?a% al, the therapeutic conpounds of fornula

flaf 58 prepared as described in EP656887,

EP715618, EP810209, US5744481, US5786483, US5830897,

US5 818 oreent invesBnge4lsg inypdedie isdydelsBosBopss 6f atoms occurring on the
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formula (I), wherem the prodrug is cleavable by a d1pept1dy1—pept1dase such as CD26.
This method of producing a prodrug of formula (T) 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 art.

\D




10 extensive description of the peptide chem stry that
can be applied to couple amno acids to each other or
W@ 2008/09418% apeut i ¢ conmpound D [ Fi el dsi n Met hodsSPCTEP2004/050753

Mol ecul ar Bi ol ogy, VoL 35: Peptide Synthesis
Protocol s Humana Press Inc.: Totawa, (1994), pp. 17 -
27]. Solid phase as well as solution phase chem stry
can be applied [Atherton & Sheppard Solid Phase
Peptide Synthesis IRL Press: O<8rd- New York- Tokyo,
(1989)]. 15 Protection strategi es whereby
functionalities of a therapeutic corrpound t hat can not

rea r.odr at dur es
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pr e PEFRENG Broyp i) 31"?15) such as DCC
(di cycl ohexyl carbodiimde) or EDC (1 -(3

- di sy Mlmrlﬁ@ﬁf&iﬂ% coftipbiids JF ReAulaNT)@8n be prepared starting from

2By dr vy lerglge!uglc compounds o% formula (Ia) using art-known peptide chemistry.

Scheme 1
1. PG-Y-OH/
0o R2 0 coupling agent J?\ R2 Q
3 f 3 .
OH K R4 eprotection | OH R Rré \NH2
Ia
(a) 1. PG-X-OH/ 2. deprotection
coupling agent
1. PG-X-0OH/ 2
coupling agent j’\ R Q
O Y.
2. deprotection H om g R phex
L
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



(1- hydroxy-7- azabenzotri azol) or a functiona

equi val ent thereof. The thus forned 5 peptide nmay then
wheoodepras ect ed usi ng conventi onal deprotecti oPCT/EP2004/050753

techni ques such as for instance deprotection with

trifluoroacetic acid in dichloronmethane. This coupling

and subsequent deprotection reaction step can be

repeated using PG X-OH as reagent to formthe desired

pepti de bond. 10 Sonme of the amigno aci ds, such as for
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forigﬂéﬂ(‘%e Y be converted into the correspondi ng
di astereoneric salt forns by reaction with a suitable
chiral acid. Said diastereoneric salt forns are
18 ub ddigmetivdly, agegesntaafdormulaPG - XrPHeor RG-(XsdMBor PUe(Xo¥ )r-OH,
fr aghd ®Nakd & %8 hRdve réRtioPprosdateshe enantioners are
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manper of separat t he enantioneric forms, of the
VBRIBRE Q5 PreSFEA 2Py fie sy Beod P?tamaagglsofatedrhom the

c hr cenafic@gmeditny and,iifinecassady] fusthergtusified asobyding ta setho8ealogies
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der omt correspohdi ng pure stere em ca
i soffifEfaton ardehrempategiaplyppr opriate starting material s
provi ded that the reactl on occurs stereospecifically.

Pr efmé Gdiihp(odnﬁs @fféﬁﬁtﬂa b 5@ I Wreihsbo e Sdstritibd piatbsies may

ot RE TR aspaavﬂg{??fsﬁ? tt?fﬁil&%ﬂ@%ﬁ’%mst  GRRREE ] 6 omm of
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Met hods e jSt to ed| ct he sol upi |

For cggygﬁﬁci( wiq the go as@%eﬁ%ﬁnc alt %31/_@5 gy mﬂw& a suitable
38( ahirad acld6 Smﬂehaammmmc sdait fiohmd art guleqethily separaed, fdr exgmple, by

b as§ ch%e Gﬁhﬁﬁfgg@%&ges % aﬁ%ﬁe’ Jéﬂg e St &{1%19 Qfe“lﬁ)%}ﬁted therefrom by
39ar abkaki eRB alianegivgArannef of senagasing the;ﬁnampm% 4Qras| o4 fecprapounds
( p Kaf fomﬁral(l) lmwe@ cuqﬁlﬁlcﬁfomatogr@hy uénflg: a allnm stldmﬁfy@mm .Said
oav a timation of . So [
per RS SO S & demid o eiopponding pure
c onplershehreriicadly dsomreyic doynstof theeppropriate starting maten s, provided that the
reaction occurs stereospecifically. Preferably if a specific stereoisomer is desired, said
35 compound will be synthesized by stereospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.




paraneters and their determ nation or prediction (ISBN
352730438X). 10 Partition coefficients are a

wore@siyasent of |ipophilicity. Expressed numerPCHEP2008650753
"log P values, they are the rati os between the
concentrations of substances in two inmmscible
phases, such as water/octanol or water/l|iposones and
they can be easily calculated. Substances with high
| og P val ues dissolve better igotats and oils than in
water. This enhances their ability to enter lipid
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3yat ﬁfr h@GInAARIng ApriBEE£ES folAS OBy tRMHVhRSY The Brotaﬁlgs of formula (I)

easi
al%/ 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.




cal cul ated. Substances with high | og P val ues dissolve
better in fats and oils than in water. This enhances
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the body by 15 passive diffusion, thereby enhancing
their potential for absorption. Many drugs have a | og
P val ue of between one and four, making them suitable
for oral nethods of delivery. Drugs with high log P
are usually poorly soluble in ssater. They nmay be
I|p|d sol ubl e, but they cannot dissolve in the G

g%ﬁ‘ithq%g ﬁzél?;cg? g&e c@ &F%&VL%MI géemiw g%r\é% ple Iix{l {IE‘H&X Inf
r es Gompnt Sai é&Q&:MaMtﬁreb&(é) 45Dkfethp aqueony sotnbiliy prerdisHiemef drugs

Canbhaded @n Md1&RIaf 1HpBloEf andhetBil BAGofIOhodPEHE HAE B&bh GbdchiBed.
devel oped at Mol insprrati on (m LogPl1. 2) i s based on

the_group_contri butjons. 25 contri ut| s haye
Beehn Bt all paigmsiprsieleyanh § r@ahub rsaané&maa@bb (pKa, partition
ex peséffvishtadic.) Oabel Rterdinkd.aDrighBioaedilabilitys E‘dtﬁflﬂ:ion of Solubility,

t h 0 &531%] %ﬁlh?y %%s&rﬁocﬁm a{HalBegal{Jgﬁgolhtgh %WQQ% &%r&%ﬁsnpe vléﬁl?egv of these
| o g panamcﬁers( a@ﬂnm@termu@uqmmsqlcu%h%m 31478043889 P

determi nation prograns are available. 30 In a certain
Fehi e b
{ i PERR RS B TG Ay S agn SR LR

man mﬁm&:ﬂnﬂeplmsamﬂmh‘ asTwatr/datanp enwentér/liposanges and ey bin\be easily

| nf %&1&&19@9 sTIB&aﬁcgé’ Gith n&‘ﬂ 15%5 \/Elﬁésfﬁiésﬁva b %F%tsadnﬁﬁﬁmgn in

of preven rea I.nfection

admvates: HHs ﬂgla%?epfbsmab@l%qo eptsF Hprd 4fat bﬁsewn%*ganes in the body by
15 NV @adsiverdiffukiin, Perty sdtnchg fhelr Poteatidl for ab&ﬁptldme

adm ni stered to any host, |ncI udi ng a human,

o A o B 5

PCT hieiRde of &8y 3Drugs withdighleg Rere wpallymosdy s¢lable in water. They
phariB R fipRedbid baf thé}ﬁcaﬁﬁottdi'k@olpé ROOSIGS i, JoQEMﬁ’us(e' into the

é | lggbwgﬂ agﬁ%% m?/"%fé%‘?%@’e@eth@’ mﬁsﬁ?@?@% gl‘ﬁgtfffi,e‘gﬁh resultant toxic

m crffegdher es, bi odegradabl e polynmer filns, |ipid-based

delivery systens such as |iposones and I|p|d foans
Vi s e
v P38 LR A QAR NTRIRRE 8 proiion

condeylongdiabMelingpiratien @rbegRled lsalvas%@ the ero4p goftiputions. Group
26 ONMREktFiButidnd haveltRers blitgin€d byt fittingl caiaasted logP evifhrerpbiriugeneat logP for

ot AT 16 o Sk B Sl R p Rl FRAAR in oy by
of - s st zuoliospiriesvaony serviees/dagp Mok QAR Epd(3 (9961 Many

ager&&msg*&aﬂ&&%s%&gﬁhns atP4vafAeP! e, intravenous
(e for antibody inhibitors), i ntraperl toneal ,

t I t
3'9&&%?‘;%2%@5@@9@{ G Piscroriie s aidsogs o fpindhoph o pgd ss 2
MU C agedicieuld moter erbaliményt, theprodngs of foartuth () s et visedto
usi d%}eaat JnQ&ic&lflen?{%rp‘}é\%ht &U[ RERTIV R tec @cﬁld by

i mp an t 0 nuscle or |ssue in e subj ect.
Supp03|tor|es and toplcal l ocal |y applied
pr e e invention farteermorepraddesarmethes efinseyentig s ieniing Y infection

3% hg b&@aﬁaﬁn@&ﬂlgral RE6@uSHT REHINE (1§ by el iSVentioR e prodrugs of formula ()
yar grP ge ac{mmlstered to any host, including a human, a non-human animal and
mammals, in an amount effective to prevent or treat the HIV infection.




or hydrophilic peptide noieties of the prodrug can be
considered. In the present invention, the prodrugs of
wo eoomd|33 1) are introduced in anmounts suffi CPEREP1004/050753

prevent, reduce or treat H 'V infection. 20 The npbst
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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
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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.
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/o,OOIZONNNrFI‘(]\IOlS o @~ xS, I HOj O

~ONOHO'OHOO O 2.1 2.2 Corpound 2. 1(3. 16q;

5.63 mmol ) and Boc-Pro-OH (1.33g; 6.18 mmvpl) were
hereinafter referred to as PI 1

10  Example 1 : Val-Pro-PI 1

Stepl
nooly L
o g E O
H OH 5__

1.1 1 2
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 stirred 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

g el 8 o (D L
O~ o o N 04 0 q/©/\ 3N
OKQ"OJ\H N‘S-‘o o o/>—\N—/<O 7( &Q"OJLH X '\gg ° 0/>—\NH2

1.2 1.3

ol

To a solution of compound 1.2 (0.77g; 0.9 mmol) in 10 ml CH,Cl, was added 10 ml
trifluoroacetic acid. After stirring the reaction mixture at room tempetature 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)
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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;SO.. 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
Q
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e ORI N oy g (7t et
OH < o]
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23 2.4

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

25 1.7 mamol) in 30 ml N,N-dimethylformamide was added EDCI (0.32g; 1.7 mmol) and
HOALt (0.02g; 0.15 mmol). After overnight stirring at room temperature the reaction
mixture was partitioned between ethylacetate and 0.1N HCI. The H,O-layer was
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performed in an anal ogously to the procedure for
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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.
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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-
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tested Pro-Pl 1 was conpletely

conﬁ%‘?‘?sgﬁpdf%tplASE PE]?/ Efq ?ng CD26. Ten percent BS or
converted 40 to 70%of Val-Pro-PI 1 to Pl 1in one

hou BEx{dplg 4 : Tdhverdivw o Eslcro{PI BTo Bhilby-frifed VX6 human and bovine

Val g Pl 1topPl 1 by 8% and 25% respectively.

Af t hrs, 35% and 95% of conpound was hydrol yzed b

BS Theldipesside Al Prebastmhve P (Vg ProP) 1) s gmesed io purified

pr e@me&"@f l(ﬁoaﬂal\ﬂﬂﬁ:’orpi%hmnan or bovine serum, diluted in PBS (phosphate-

7t Pkl rotreR faahd ] O OsnsO 2h  o08 QrEidoly bockbedippy 1 in

12) coﬂmmms mtegj\m&in-ﬂﬂrmmmes Val-®PensPHl Wamq:dglilpletel[y[@onverte(g to PI 1 by
rel @d\'?*eﬁ R&%@sﬂh‘d\l S RPatEaaBlY 76M of $ARRLLETIIME PI 1 in
| on

i nhi e CD26 tal ysed rea

o P® A (g AL Pt Barba S camsarind Yot BTt T o b6 and
nor e5%t fespacﬁvﬂlj' VA ftem hlhlm B&% abgt 95%| of Porapdeind ivas hpdrolyzed by BS and
gur g%ﬁ &hﬁ&gl Also HS (2% in

Comgaterrestg of S Hﬁmé&%&%&ﬁ?ﬁd&am@o@ﬂx@ 194y Val-Pro-PI
EX a 'm:lfﬁm&ﬂér S6ipéad wWath thédubstace o CEZ@(Rig RR).1AlIe®2PEMIVE-Pro-PI 1
(8] were se e
(Ve PR ST S SRR S P2y Bl S gvicon
+ 5 ofitte id)6enatalysed feachian. Gonversing . (ﬁ)-plﬁﬁdo piyAfhyriwp percent BS in
ac [ ERTER rebét?ﬁmore@fﬁm@ntﬂ' &bl%@??blva;l-]?féo -BI 1 #han Buﬁﬁéﬂ D26 (Fig. 13).
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35 fnbibited ®@YoValiPfeePI B(Fig34). 30 40 min: 2% buffer B; 40
- 45 mn: 2%buffer B. Rt values of Val-Pro-PI 1 and

IExaMﬁlre% d;du’?u‘i’/aﬁrJPm thd P18 acgtl ?gl y. Exanmple 6:
har‘maceuu c TposSi trons A conpound, of

Zﬁor fempopnds wex%se@a@@&ov@diqmr%i’%&ﬁ RE- 85@4%19615@& @gragient with

et haafkr, A (S8UHRINGAH, PO, HEinVy hephge sllfopid ik pipB 2f ardcthiffer B
am xtg)mg%]% et hanol and net hyI ene chloride. Polyners

suclg vi nyl pyrrolidone copolyner with v 3’
acetlate I(lm\/P%\hqffebB,Z—>8m1n 20% bufferB 8— 10m1n 25A)bufferB 10 —

12 min: 35% buffer B; 12 — 30 min: 50% bufferB 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
ot 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




hydr oxypr opyl met hyl cel  ul ose (HPMC), typically 5

nPa.s, are dissolved in organic WO 2004/ 099135
weERonABPABD4/ 050753 -39 sol vents such as et hanpCT/EP2004/050753

nmet hanol nethyl ene chloride. Suitably the polyner is

di ssol ved in ethanol. The polynmer and conpound

sol utions are m xed and subsequently spray dried. The

rati o of conpound/ pol yner was selected from1l/1 to

1/6. Internediate ranges are 1jg9..5 and 1/3. A

suitable ratio is 1/6. The spray dri ed powder, a solid
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tSherdispltsinn, 18 gobsdiientyl filled i capsiids fori admmﬁtaﬂiog. Bedrugitoad in one

AodeEY b R8O s0 4% £h0R0L YHLANLPH EELLHRAS b s

sieved, dried and sieved again. Then there was added

100 rgmm&gpm| line cellulose and 15 g
hy dr mgspatiscoreprt @bl 0il . The whole is m xed well

@nd orrcjr"%%i?&] go t abl e@ﬂgfo g.fﬁxgﬁgfg]]g‘ﬁgﬁ%%flé%& Stal‘chls

Co atthixed Well anctﬁxbneaﬁtem thumidificl \glthnasditytiomeulf I5\g sodi@mi dnd€'<5r1 silfate and

o of AR RAGaRon obllf By ff‘% Siee ﬁ%ﬁ?ﬁﬁﬁ@&eﬁs sieved,
¢ herdsied At sietied asvin. Then thsre wasaddesd e igeeTysRlime dslipipse and 15
1, I2 Hydvpeasdeiepétable oil Oltg wHoldoie migddnydlieand cginptesded iisto Ziblets,

t |V 0 r
{50 oo ot aelsc i iR e PR R e L7
are Gg4egl 2.5 g of magnesi um oct adecanoate, 5 g of
pol yrd £ohiivh roQ'l My@d%ﬁlﬂ%g% #l759h1 oF G&fa‘ﬁﬁ&t tE@Eiﬁ&ho‘l? fHef¥is added a
suspepsi on,. and at e
cor Seligpeor SRbetmpetestin Pip e ARG hpnte TheaTRar€ e acdea 75
c oatmimyf dichjppemethars.and 3.5W0 R22)8-pt@aeddal. 10 g of polyethylene glycol is

@g%ﬁ‘ﬁ%g %ﬂ& Qégﬁv%a in 7§Qﬂ ofHith YR mbthafle. AHE Hikddsdiion¥addBE o the

st ergm? E e 47 G0 2136 T RABETm gRaPEIPR. 5 & Of

2, fixoly&mylpyﬁ‘phdone 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



Y is proline, alanine, hydroxyproline,
di hydroxyproline, thiazolidinecarboxylic acid
w@ edvisoprad | ne), dehydroproline, pipecolic aci dPCT/EP2004/050753
(L-honoproline), azetidinecarboxylic acid,
aziridi necarboxylic acid, glycine, serine, valine, 10
| euci ne, isoleucine and threonine; X is selected from
any anmino acid in the DO or L-configuration; X and Y
in each repeat of [Y-X] are chogen independently from
one another and independently from other repeats; Z
IS 3?29@§§t bond or a bivalent straight or branched
sat hydr ocarbon group 15 having from1 to 4
carbon atons; Rl is an aryl, heteroaryl, aryl oxy,
hetqrqgﬁﬁhgﬁ¥mwﬁ%yhéq@ggﬂa4alkyI, het er ocycl oal kyl oxy,
het er ocycl oal kyl Cl1, 4al kyl oxy, heteroaryl oxyCl4al kyl ,
het er oaryl CR) al ky: %xy; R2 i§3 dal kyl; 20 R3 is

G | oal kyl, al kyl Cldal kyl; R4

I's hydro 0 eq a one or |?
conmbi nation w D)

optionally substitutgygl WR3h one or nore ;éubst it uent S
each individually selected fromthe gr%up consi sting

gt ol tﬁé‘kt@é&smﬁ&%%m%tﬁ&bﬁwﬁ ¥in NiLro, cyan, 25

hal o, am_no, nono- am no and am do;
het er dhisyl 2,340 Sused al one or in combination with
anot hey igprokie, almias,hydroxpmoliny dibiydroryproliney thiszelidinecarboxylic acid

Sul phur *of CIPFFEEE aBnaRbdlbe BBl 34 B A5G fhne)
het er ocyc |a@mc@b@xs@ﬁaﬁmwnbbne§@bmhp@p@dglm% fingy valine,
1gor e car bqdncaeOESleividd hnd (Srbbifidd; t uent sel ected from 30

the gr 0 |st|n of. Cl. 4al 4 l.oxy,

e S RAPRARS i 08 Sl Bt oo

di (Cl.Xah&k¥lih amhrrgpeah@ﬂ [ -Xhire chosem independsntly deoikgre ageftier and
a_ 4al k)ﬁll éﬁa@ﬁ tRPRYh otftPbpidai;ch aromatic heterocycle
may al naI subst | t ut.ed a, sec

nitr og%f? aaqel Q/"R‘VP Wgéf?ﬂl{‘?mg Wte%ﬁo‘yarbon group
13004/ ogglaswmmmmm -41 heter ocycl oaI kyl,

when r oup,
rreansu%eigaﬁl%%i‘glte% ?tg:lg fog{}d%%? cycl I C

or bicycl |héte¥$19¥‘§9@1$¥18¥3é piaxpryrioalighier-glky t53qpgd PRy Crsalkyl,

sul phur omemdamgﬁmdyﬁixwoatorrs whi ch heterocycl e may

optio %?I{fte H(X tituted on one or nore carbon atons
Wi th asu 't 5 selected fromthe group

20onsi sk is§onlkgl C4aalkspyl orChrenclaplkyiGrsalkykir oxy, hal o
and oxﬁlsﬁy&ogéﬂ&rclngkgr ocycle nmay al so be optionall y

o ar yireh Wheysed slohé RF fregimbinglior W Hh e Erqnboe R iRy
wher ei n eaptiondlly sulstiataionit gneios mped sbstidertty ek fndividually selected
from the group consisting of C;4alkyl, hydroxy, C;4alkyloxy, nitro, cyano,
25 halo, amino, mono- or di(C;salkyl)amino and amido;
heteroaryl, when used alone or in combination with another group, means a

._u._.)

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 Ci4alkyl, Cy4alkyloxy, amino, hydroxy, aryl, amido,
mono- or di(C4alkyl)amino, halo, nitro, heterocycloalkyl and C;.
salkyloxycarbonyl, and which aromatic heterocycle may also be optionally
substituted on a secondary nitrogen atom by Ci4alkyl or arylCi.salkyl;



natural ly occurring am no acid. 10 3. A prodrug as
clainmed in claiml or 2 wherein nis 1, 2 or 3. 4. A
w@e@diogg3as clainmed in any one of clains 1 to BCTEPR2064/650753
nis 2 or 3 and wherein at |east one Xis an

hydr ophobi ¢ or aromatic amno acid. 5. A prodrug as
clainmed in any one of clains 1 to 4 wherein nis 2 or

3 and wherein at least one Xis an neutral or acidic
amno acid. 15 6. A prodrug as-4¢tai med in any one of
claims 1 to 5 wherein nis 2 or 3 and wherein at

| t
el 88 GefBoRPorcmpta @r@‘h"%{% up, means
conpr i ses satamafedor pa,rtmlimmwtyrarednn@ocwlwoablcy@l@ terocycle having

X-Ser, X-\ad or Abre s suﬁyhuﬁoﬂﬁ eHgle@ﬁ)aﬁJnﬁl ‘ﬂElGh h&eﬁ@%le may
oneof C|aImS wherein -

ami no- t er AP X}L% ypied gn gpe Pzﬁﬁﬁrﬁgggt@ms K‘%F&HPwem
&s cl ai medelectedaiiym dregradp aohastng of(llﬂalﬁjlmaakylnxygdxy&roxy, halo

| ndependegth ed, Sod W h%@rocﬁ 9509% é&fmﬂﬂly 36463 on a

val i ne or Teucrne, in any one
of cl ai nss$0t1@ﬁfgn%§9”eart‘?¥n XQH r?ﬂé‘iX gkl y is
prolin ne or di.h rol i
D) oA i proseos ol By 1Sl irock RO & spfcted from o
cl ai rrmamrally&mum\ﬂngammasnlch Y independently is
proline or alanine. 12. A prodrug as clai rred in any

16ne 30fA@msinr@asplamae@@ om@rlarﬁ wheteing s §, 3 or 3

;)f Y;‘hx m;o \g%/%iagn ra@y ne dg\clfasuﬁi té Y ”%%APz%% a9d Sherein at

- (Y- X)1gae @nePX ds- aridly dropliobidoparomaticpmsiso edidi ned i n any

one of clainms 1 to 13 wherein the G(}%( X)n oligopeptide

i s BuiA pradougastoipined teany epreft claims [ de ¢ athereingiis 2108 3 gpd gherein at
CONSi SbidBndX iFPinOreWid] or YRIi2 ARANRRHL 35

PCT/ EP2004/ 050753 -42 Pro-Asp, Pro-Ser, Pro-Lys,

1Pr 0-6Ar A prddnge ddiclaiméd in-aRf ene & daiink  to Prwdreteinun is Al aa3\daf wherein at
Ao Aslgaséﬁ’!‘d"a’&%eé bR OS ae ol aimed i any
ggteg?gA icldifedh ﬁﬂ? Gﬁ@d)ﬁrblﬁks il S0 6 wherein -(Y-X), comprises

het er c?é%/’y gﬁmétébl %y%r)? e ‘glfl’?/’? cﬁ¥ Kb SV . 5

&ﬁer Al W hexa%@%‘% 81#%1’@%’“8]1?%?3”#@@ % 205 Hpkies

etrat‘?}@%ﬁ Ig Xy ]Pto Xmalepigei n- 2-yI |

t hl A@f‘ﬁ%‘f é?%‘}?ﬁfi%’tw ngoé%%ﬂ%ﬁgg%ﬁma%a@gl al é%)an dently is

| n anypro]mm elinipg alymlelserme MalinhesrledcineR1 i s

hexahydr of uro[ 2, 3- b] furan- 3-yl -

t et A8hdrarFasineg agrflaim ingpy ongy sﬁ tg 9 yyhereiyeach Y independently is
thi az %roﬁne/drnﬁaﬁrxymmhe o¥-dihyeromyproBneiiatiinel - phenyl ,

2, 6-di et hyl phenoxynmethyl. 18. A prodrug as cl ai med

26n diyA preingd asailamediniany ond & ckiisws dite | Ryvhersin(edeh Y 3udependently is

6aR) - proline or alanine.

12. A prodrug as claimed in any one of claims 1 to 11 wherein -(Y-X), is
“X)1or2-Y-Val.
13. A prodrug as claimed in any one of claims 1 to 12 wherein -(Y-X), is
3 0 "(Y"'X) lorZ'Pr 0 "Va]..

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,



hexahydr of uro[ 2, 3-b] furan-3-yl -oxy. 19. A prodrug as
clainmed in any one of clains 1 to 18 wherein R2 is
w@hbeaphares hyl ; R3 is isobutyl and R4 i s hydr oPEnEPLB4/050753

20. A prodrug as clainmed in any one of clains 1 to 19
wherein Z is nethylene. 21. A prodrug according to
claim1 wherein the prodrug is OOIVFi-t'" N - A"
,OANN 00 Qj--\NHZ HOHor a salt thereof 22. A
prodrug according to claim1 whéd2ein the prodrug is

"1~:: 1 N_XOH 00 OI-r NAHl, O ONN 1 O0N2 O

or a s Il

o arm P ASDHEESL, Profhero ALPRENBETAGTHLI, PiB-Loy Ata-val,
~~ O NAlp-Asp, AlSer, Hl3-Nys, Bl e -Hiso AlagPhea Ma-Herandedtp-Leu.
24. rodrug accordi.ng to any one of clains_1 to 23

Zo I i p SRR S R By 004 Wherem R i

PCT/ EPhewebt i@ Boxy; Hderdaryl, bsteroafyl@y 4plkgldky) Gy o€ axfylbix9Q; salkyl.
to any one of clains 1 to 23 for the manufacture of a

rfedi Kadeprodrug a dlaimed in anyeanerof laigpsor totl S edereigR Hal
i nf ect hehyd6furdo, SRS G- 21- By ¥Rtk dAeFuRh-3Lf18RY ] fifhdih-y1,

e RS, St & Al g LRSS

accofdi . i t LN AN anount
ook .f*&%()éfgfﬁ%%%? Wi ins ST Sl WpuBrPRaR. 27 A

phar ma&ewhydraiurqi2.dafuzan: il-ouy thralesiefatanS-droxps dunolineyl,
tpse othidbl-5-§hsdthyAoe, th%/Hfb_ﬁy-zﬂﬁ&EﬂHgﬁaeﬁﬁ, 2 b aiBHylpRenoxymethyl.
any one of clainms 1 to 23 in addition to customary

phar Hadeurodroghd olaiined dcanyusie ef claipisdnd 4 7 amerebt R & i(3R,i3@S, 6aR)-

28. A LAt t | ubi lity,
Mﬁﬂﬁa@%%f%’%%?%e wat er solubility

nmodul at 1 ng” pl ing 10 and/or the
bi oapRiAl @bdrh dclined id A197RB @PEIhinsAATNE 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 whetein Z is methylene.

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

o3, 9 f Q I My
L~ 07N ‘Sb O NH,
H oH

N
; or a salt thereof.

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

X
O NH- N < OH

STON NH
H on L ’
or a salt thereof.
20  23. A prodrug according to claim 1 wherein the prodrug is
NH,
o) N \Q ': o
ol 8 (o My A s
Loy 2 O H

N .
OH w& N
N
HaN O ora salt thereof.

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



OR O2a R HNIO \ INH OHR3 R by coupling a
peptide of formula H(X-Y)" to said prodrug wherein n,
wWOQo00Y09Rly R2, R3, R4 and Z are as defined i nPEREPINE050753
of clains 1 to 23 and wherein the resulting conjugate

i s cleavabl e by a di peptidyl -peptidase. 15 29. A

nmet hod according to claim28 wherein the

di peptidyl -peptidase is CD26. 30. A nethod of
produci ng a prodrug of a therap#itic conpound O R2 O
Sl /211 alll RR- HN ONH OH R3 R4 wherein the

pr OCQ'SUgIsé §f &ﬁr%&’ﬁ@l%&rcﬁﬂ 3 &Bﬁ@f bﬂns REHL3 RRR miiiGicture of
net hod |S|n he St in t her apeut i c
conpouﬂ’& ené“ﬁ%\blt PH@eYﬁmﬁg)?frﬂﬁaﬂng—m\i ‘%7‘6‘1020 wher ei n

and a ed. ] n
one 1 Sk SEproygrong o sFRimgTIRL Aty bsleigf Doy hos,
conj ugickding adium,sﬂancel-myma adingd pud myllmqabpa pradmig ac@tding to any

A et hgeh FCrrhdi A3 & aﬁlaﬁioﬁﬁt?é@fem%rt@ bRevEf®r treat the HIV infection.
di pepti dyl - pepti dase 1s CD26

27. A pharmaceutical preparation whlch 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

pharmaceutically innocuous excipients and auxiliaries.

28. A method for modulating the water solubility, modulating plasma protein binding

10 and/or the bioavailability of a therapeutic compound
0 R?

by coupling a peptide of formula H~(X-Y), to said prodrug wherein n, X, Y, R, R?,
R}, 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.

15  29. A method according to claim 28 wherein the dipeptidyl-peptidase is CD26.

30. A method of producing a prodrug of a therapeutic compound

wherein the prodrug is cleavable by a dipeptidyl-peptidase, the method comprising
the step of linking a therapeutic compound and a peptide of formula H-(X-

20 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.

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



