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WD 2004/ 016619 PCT/ EP2003/ 050379 -1 BROADSPECTRUM
SUBSTI TUTED OXI NDOLE SULFONAM DE HI V  PROTEASE

wo birBIGBBRS Thi s application clains priority beeefEP1003/a50379

EP Application EP 02078384.1 filed on 5 August 14,

2002, the contents of which arelexpressly incorporated

by reference herein. The present invention relates to

subs BRoA et PR TROM STR$PNArTEROXINDIOLE SETFFONAMIDE HIV
br oadspectrum H'V protease Tnhibitors, processes for

their preparation as WERQTEASEHRAHEBEEGRS: 5|

conposi tions and diagnostic kits conpr|5|ng t hem The
resent. 10 i nvention al so concerns conbj nations of

hissapplicaiie elaims proni bensitié te HPrdppligatiens ERDZG/83 84.1 ﬁled on
hber4, a0bh - hetdoAnkof @ Rhtare bkp Ife tﬂﬁtfor &la?etd tePerence herein.

thé&ir use in assays as re erence ound or a

reagents. The virus causing the ach|red

gﬁ?}ﬁ‘&@ﬁ{ nSeRAGY réXt@F’ E@g{f’osﬁﬁitgﬂ)xih %lom‘ffbngﬂnéé thelr use as
erent nanes, 1 ncluding te virus

brepdspeatium SHVI yrepsese eﬂnbmrﬁyproa@@g@ tthelir \piremsat(o_nms) well as

gﬁaﬂ% %l%to%gao\éit{dfﬁ aﬁﬁ‘%\@%&rstlg ?&g?p%fggﬁg&%qﬁ eg '"ﬁ{%&yresent

irsention etrol daneensicombingtions oflee pressatzubséideindele sulfonamides
r

S s R AR b ARS8 RSB 1 8PS s reference

comipeunds ¢1as 18aQWESSi ng of poI yprotein precursors by

aspartic protease. For instance, with the HV virus

the gag-pol protein is processed by H'V protease. The

dberneais cpnsing dled agpuatedtimenyradelicisoey pprdrpmet (AIRS) hyknown by

HIPERPRALE ROBIEESE N 65, LS. PREGTBp b opas-

amoatawchuruw 6.AX) ge AIDSrredated vnrua (AR rcarriylmammmunodeﬁmency
§ : r _

ggr[lg f[?‘g 2 tUé/ ﬁfl‘ilﬁlléév %%\ﬁﬁ&ﬁ?@élééesn?ﬂm%ﬁﬁ 1(%&?]? %?é; .& HIV-1 and

&HY -2 o iteneing e ﬂi‘HN‘ wilkbe dsetcthAgelDSrlp@liy denade ihese viruses.

conbi nation with other anti-H V conpounds such as, for

i nstance nucl eosi de reverse transcriptase |nh|b|tors

uRTBhe critinalmathways ide lreewrrgleh&rcanbcrsnbc aswessing of polyprotem

L1055 13 ORTLRL, AUSPIBNGIS OOHEAES i s ol i

iproesseddrys HI Daw piease. t Hae cmmcttph@aesmhg@é the precursor polyprotems by
?ﬁg é%p?lttfc o}%lloiié%!sé ﬁalre%lui{ E{l ¥?1g@g];%’4egqﬁlg ?f rlrlgl?fﬁm?s wﬁ%ﬂﬁ%ﬁus making the
‘aspaursc prateats an a.ttramneatlatget ifor st aétlm&px hlt parheullanfm/rHIV

e i neffective
glreggﬁ%? ﬁ}%hese&s&iﬂantlgéﬁt‘\a}ﬁﬁac;ugéeéég , 1 n other words,
t he H'V virus creates an ever-increasing 35

t I [

HY, Bl RSE LBRBLAS eI Bur ¥An RN piR <P AP By
icombiationswits otharaptirHIC aompounds suehapyfdr ansitance nuetroside reverse

a3 F ASRIPoROE IO SAE ST Bilshribate ifpicors

@INRT s}, enmpleadide ueVerse wandeeiptase anlibiiors (RARils) dmxt]mrqnotease
?rﬁhiﬁﬁgrlsfc’ tﬁ@s%%e the fact that these antiretrovirals are very useful, they have a

common limitation, namely, the targeted enzymes in the HIV virus are able to mutate
in such a way that the known drugs become less effective, or even ineffective against
these mutant HIV viruses. Or, in other words, the HIV virus creates an ever-increasing
resistance against the available drugs.

Resistance of retroviruses, and in particular the HIV virus, against inhibitors is a major
cause of therapy failure. For instance, half of the patients receiving anti-HIV
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of the virus to one or nore drugs used. Moreover, it
has been shown that resistant virus 1s carried over

W o00amewdey9 | nf ect ed i ndividuals, resulting i n SPOFER1093/050379

limted therapy options for these drug-naive
patients. On the International Al DS Conference in
Paris in 5 July 2003 researchers rel eased that the

6&91%3{ ﬁttﬁ@%@a ?o %gf ré%Poﬁc? ?lil@{t ﬁ‘ﬂ?@ tfe‘ﬁttﬂ@srrﬁﬁﬂ %ecause of resistance

nds cent new y infec
pﬁﬂap Ivéruisio Boe op mdra‘déugﬁr usgdr ddoreoxen it hasbgen §h0‘$nﬁ1uat agsistant virus

ec%{‘ﬁecf %ett) %le %fe@l%dqﬂcﬁl%ﬁﬁlaﬁ‘f réf r% NGQeltdy ArnfR8Rherapy
an Franci sco.
G’lbtu(mst fies thesk dmwnam natlgnt@ston Welnt%‘ﬂatt@@i AdBvdeonferepge in Paris in
Plﬁg%%ﬁg aes-re;i%@;solre?easé@ﬁ{a? tlLeSb% Q&%ﬁlda/rhot 3 offdsidtatce§ WIDS drugs

etrovirus
findg that hboutyl Of perceit DS allmavelpynte mé peeple lianurﬁpe haye drg-resistant

gtﬁzfl}lé Eln%ﬁliey te?fs% %IEIF 11‘?(9{}}%%2%%1 &ﬂ%hsﬁﬁc@e ﬁ&\té ¥&nWine in the high-

Vi rus S0 on
tislc cﬂysemtgt of SamnFsmcmmo A histsissshawedihe highest level efuspistance at 27

p?}té:lfétgtﬁ?egéfogescher%f Flnlegg% fHes ei cfrqle'wnc&n Qﬁﬁﬂs%} iﬂéffbVlrus therapy,

even caus resi st
amrs pattizdlahofee AIDS theofftye nTltﬁalyeefddndhe arids phtgt@utarb{raoutﬁ for

gl TP o B M AR e i

agae comnidreresistat ¢ VHyivisesr uses. The consequence of

which is a highly wundesirable increase in pill

burden. Boosting plasma |evels may also |lead to an
Knmv&ﬁaﬁdetromkalsfoﬁmnachnmmmadoa awionibindtéorpthesapyi legignen, will

Th 0
ggm}gg%a ga%sﬁis\ilﬁtan% @&%ea%r gaT:lllmfgj etrnglﬁta tf&%cgﬁﬁ{%physmlan to
Ihsubﬁrths plastai lsvelalo$ thd mﬁmetchmgs inhardet fmrrseld antiretroviealpto regam

th
R LA Rl o M RS TR LN RESIP s iy
windersdrabdd swredeé impil bwdéml Boostied plaamadevals FRY adﬁpeleaéto an
TS 900 oA Y e PRy T8 onty
fimpoﬁaﬂltaogmwe pempodndff showmgsactllmy tfbren %de:lhlagc ef fHXtmatants it is

ﬁgﬁaoaqu%{ ﬂrer% Is 11tt1§ or sh%%l fahé? i &)16 rgﬁo %{vlféégn act1v1t¥] against

creased
m&tagﬁﬂﬁétvams wnd ractlmy ahidsttyibé t)qmle‘ﬁ varuw(dleo dafined 96 fold

S0 P50 L R PLOSEE Bl g pen may
kemturt @n therdaniencombi@agom thoirapyoregimem yorcf longeitipdrivgl Qfmlrge since the

Db Py s R OREHRSB M g 0R o

e¢rabsaldi ¢ profile, such that the daily dose can be

m nimzed and consequently al so the nunber of pills

to be taken. 35 Another favorable characteristic of an
Hihdinpllc¥ng@umdsindthi eshtghqiotqsﬂcgzsrmthpr\mlcétype doidrodi vy idef variety of

t he i nhi bjtor..has m ni nal o eff.ec ' .
et B 5 e B S0P B e hrpeut v
thekept td aalélim@fmnﬂEdlneaﬂddn&Eﬂl fvay ofir edmmsgthl?pﬂbbmdcls is finding anti-
t are able t at a tr 0

R raRpands il Pl on BilaBifE S RIEY(rHBleing b &NiReric and
ne&thBoRAOBofile, Buch ehaarthé daide dosthedn beomdniwiizdd andycmsequently also the

bnlu%lag/eziuolf%kﬂlsl tlotl;/e taﬂd little or no effect on their

Another favorable characteristic of an anti-HIV compound is that plasma protein
binding of the inhibitor has minimal or even no effect on its potency.
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pot ency due to plasma protein binding have additi onal

advant ages.

5 Up until

now, sever al pr ot ease

WO ndvitloidee? s are on the market or are bei ng devECDBRIN3/050379

One particular core structure (depicted bel ow) has

been di sclosed in a nunber of "Teferences, such as, WD

95/ 06030, WD 96/ 22287, WD 96/ 28418, WD 96/ 28463, WD

PRIL G i is y@ﬁ%%ﬂﬁ%%@oy‘g}&gé%mﬁltoﬂ_shtﬁaﬁﬁ@ ROW@Scombat a
di s¢l ose rein are crib retrovir

lpnoad spesrun of Butants of the HIV viqug witholitt @Wl@?%?old resistance.
| n kp%@faeﬁsé‘lrﬁ’lﬁﬂ%rb W’ifheéj QMBieavﬁﬂ%HlﬁfiﬁdﬂcﬁﬁﬁleQﬁ%@f&c@Bn their

eS|stant retroviral proteases
pzntalcy%dueaq nlgsia @1@9@5 indimghaveadditiomal adNantAgssi des of

the present invention are found to have a favorable
phar macol ogi cal profile. Not only are they active
H@amﬂ; now, beverglpuotaase inhibigers apuen theapages gr élf?dwl%g developed.

Qrc’tﬂ:%‘f&rr(ﬂ)?% ?t‘fﬁdtﬁfet(él ?&?écﬂ%lo% hhé’b‘@etﬂ"&i&@iﬁ&ed'ﬂn\é number of

virdses st ance al nst _known prote

. fafbrieheesppch @OWGQ%QMW Drikedpi1&n Weréz il 8, WO 06/28463,

d t
?\%@% 28%% \7\%'9’%@4%&%1% ﬁ@f@?‘ll)@@@?' TRE %omﬁb@ﬁh&@di‘é&%sed therein are
Nesoxibae a5 reteivial pseteasednbibiters.c f or s,

racem c

m xtures, prodrugs, esters and ~Z1e abol ites thereof,
wherei n WD 2004/ 016619 PCT/ EP2( P50379 -4 Rl and R8
are,.each independently, Rydroger, @L- 6a|ky|,

C2- 6al kenyl , aryl Cl1- 6al o

C3- 7cycl oal kyl C1- 6al kyl ” 1Cl 6al kyl ,
Het 2, Het 2Cl1- 6al kyl ; may al®o e a radical of

formula Rloa RIOb Rila\ N (I1)

WO 99/67254 discloses 4-substituted-phenyl sulfonamides capable of inhibiting multi-

drug resistant retroviral proteases.

The substituted oxindole sulfonamides of the present invention are found to have a
favorable pharmacological profile. Not only are they active against wild-type HIV
virus, but they also show a broadspectrum activity against various mutant HIV viruses

exhibiting resistance against known protease inhibitors.

The present invention concerns substituted oxindole protease inhibitors, having the

formula
Rj
. \ Q
L SO,
Rl/ ™~ N N v l\ >: @) ( I)
l / N
R2 OH R4 \
Rg

and N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and

metabolites thereof, wherein
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5 RIb RO wherein R9 , R 0Oa and R10b are, each
i ndependent |y, hydrogen, Cl1-4al kyl oxycarbonyl ,

w@ a00Boxesl9 am nocar bonyl, nono- or PCT/EP2003/050379

di (Cl- 4al kyl ) am nocar bonyl , % 7cycl oal kyl ,
C2- 6al kenyl , C2-6al kynyl or Cl-Zal kyl optionally
subst ituted 10 with aryl, Het', Het2, C3-7cycloalkyl,

nﬁg eoé?{%ﬁfr*ileﬁ]éﬂdenﬂ ll?ﬁl%éen @08 a@péalmenyl mBYIC salkyl,

nocar hon am nosu f
C1- 465 e el SellsyL Rilobleh: et Shsalsyl, Het’,

optlﬁglta % pppo- or dlsubstltut ed where the

subs UERt's’ &re each |ndependently sel ected from
R masilakspl be aradical g yoimulaa| kyl, C3-7cycl oal kyl ,

C3- 7cycl oal kyl Cl4al kyl ,Rigt ' K% Het2, Het 1Cl- 4al kyl
and Het 2C1- 4al kyl ; V\,ﬁgr ein R10a and the carbon
atons to V\/nichthey are ed” may also forma
C3- 7cycl oal kyl radi cal ; I 1)

- O Cl1- 6al kanedi yl - C( O) or ‘
- NR8- C1- 6al kanedi yl - C( O)R—llb tfen RO may al so be oxo;
Whetdeth | s hydrogen, C2-6al kenyl C2- 6al kynyl ,

R TN

optional | Y:arH@SS{ 'anﬁhoéﬁrﬁalb}ﬂt hddmbedr dl(CMalkyl)ammocarbonyl

car bony . CLetragsibsh 5N poRbay LB 1-GIqnippally substinted
aryl C1 4a|vJ7’~iYH 'H@télflt!@tﬁ,yd?g 7&&1&%10&1Mﬁ0ﬁy¢arbonyl carboxyl,

C3 7cycl oal k Ica
Cl- 4a|yky| @%yé@qa@% m@go-/gg/&/ gﬁﬁg%gpmﬁbgwl aminosulfonyl,

Clarkbloxyl Scmlﬁ 1<‘S’Y$(OZ)5 Hil@f E ,,hagﬂgen or amlno optionally mono- or

al kyl car bonyl. 0x ar bony! ox.

aryl car borlubRit tt ﬁry’l}[’(@%@‘é gﬂﬂl P‘A?H?&ﬁfﬂlﬂy selected from

i: A Ca[) b ylaneyy ary glc?;alkﬁaldgmb XyslayhaytycloalkylC: alkyl, Het',

car bonyl 9x cyl.ca

Het 2C1. 4allist dXHar ﬁi‘ﬁ)ﬂll%‘ ﬁ%réef k% 591 RerRo god the carbon

\?\EbSt i tut E\%IWE E@V@lﬁdﬂ they afd hteached |ri@et}2a1§(5 fdnda g)gy(bycloalkyl radical;
erein the substi n.t u ar -

each i ndepEhichds é @ilf dfﬁé%ﬁa @) ?&&s-ﬁéﬁgﬂaﬁeﬁyl@(—@-, then

aryl G - 4a|1®’1|nay aﬁ%ﬂecm oal kyl,
C3 7cycl oal Ida 4

Het 2 &1 1a48] 0gqy, ]%((gnylly}_lgﬁéﬁlgﬁny]c@ 7@%&%@%2'9& am1noca1bony1

C2. 6al kenyj t1o§'&)ll§%lld?w3)ﬂr,dlﬁb}ﬂlmtédi‘tamlmb@ Allflcarbonyloxy optionally
Cl_4al kyl opt| onal ly subs ailg wi th hal

hydr oxY, @014% Qi digfbsif l{[e §pry(@§bo;5§,carr¥gax|y§;§rbonyl Het'oxy-

Het', HetZ Ry et A ARSIk Hevloxy-
2004/ 016618" p ggz@ﬁ’é%%d THBR Y@f SISEIeACKGalyloxy

substi t uerﬁa§ bomd. Caekylh gé}ﬁl@l Grorye lafuleithonyh greycloalyl

g' %m X gallgqu};&rbéi%%m}, VC}@QaZEyl@hlfb@hfg;b(yalca@boxgr%4alkyl—

Het 2C1 - 4al Ga7PONYAREY. i caﬁ’ﬁgfn Yy gl Iagbony XY,

remai nder gl daRsorb:85 UkBloXy@rBosbk st @iieutdil, Het' carbonyloxy,
Het'C4alkyloxycarbonyl, Het?carbonyloxy, Het’C) 4alkylcarbonyloxy,
Het*C14alkyloxycarbonyloxy or Ci4alkyl optionally substituted with aryl,
aryloxy, Het” or hydroxy; wherein the substituents on the amino groups
are each independently selected from C;.4alkyl, aryl, arylC;.salkyl,
Cs.cycloalkyl, CscycloalkylCialkyl, Het', Het?, Het'Cy4alkyl and
Het*C4alkyl;

Ri1p is hydrogen, Csscycloalkyl, Casalkenyl, Crsalkynyl, aryl, Het!, Het” or

C1.alkyl optionally substituted with halogen, hydroxy, C;.4alkylS(=O)x,
aryl, Cs.scycloalkyl, Het', Het?, amino optionally mono- or disubstituted
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5t is, each independently, zero, 1 or 2; R2is
hydrogen or Cl1 _6alkyl; L is -C(=0)-, -OC(:O)-

WO NR8AOGEED) -, - O Cl . 6al kanedi yI C( =0) - PCT/EP2003/050379
-NRs- C1_6al kanedi yl - C(=0) -, =0 2-, -OS( =0 2-,
-NR8-S(=0)2 , wherein either %e C(=0) group or the

S(=0) 2 group is attached to the NR2 noiety; and

wher ei n - 1Q,1R3¢ the M%@@H@rﬂré Ea&h&d@éerﬁ@hﬂ?@@ﬂbﬁ@d from C;alkyl,
noi ety nmay be o 1151E(ttslona &su bstituted with

aryl, Het "argdy eqalled, Coreyeladkyly C3 7@fc§,q>alkyl%14aﬁ(<yl Het', Het?,

G 7cyc| 0 y¢ gﬁage@%@ wid:_4al kyl, or
aryl Cl1 4a|i}£é{t 14aﬁ§4 dr ollslerﬁ@I C1, 4al ky IOX){car bonyl

car bshgrein uﬂi@}ib@ élﬁiip ﬁm@gnd'er of the molecule via a sulfonyl group;
( 0 C3_7cycl oal kyl ,

%‘25 %ﬁﬁh@é&%@lég%%ﬁy@yor Cl_6al kyl 15 optionally
Bmhfshydll@lgéd oniChikalbsl or nor e subst i tuents each

{:ngjwtl argyl =

7cy al d Ck-:ﬁ Fﬁi (ng (oF Cl %ﬁ%aélgg I(% )

am noNBta&bmy?l anﬂ‘ﬂ)lb(bc(oﬁ di-B )ai-,ka &k ocﬁﬂ%ﬁ(ﬁ@z wherein either
am n _ (i
o1 421?{&3 q?ygouﬁtlﬁ‘?%? gg{ ofll %g&%ﬁa%t@égéggﬂ fgfr%%’gﬁﬁ Béty; and wherein
opti @al@h indepenenily ﬁhfdCsmlktllilqmu'lelﬂowtﬁérl‘@}’tbﬁeOptlonally substituted with

subs t r mdependently 20 selected from
C1- 4?&?&“1%& ﬁrﬁﬁe‘e%{:ﬁ&k ’ 4al kyl | Lé/d oal kyl ,
1

RS 1s7€y@auxal kayylcca 7c>¢é¢a4k¢yl Qsle@yCIOaJIEY ikl o1 aralGoyplkyl;
Aal
g?ﬁgo?gﬂ Miésélo&%a? %Ré cfe orcgfnﬁ/ y(l},r'?g@n@”&i
(31 6a1|i(k3y ualk@aﬁammmpnyl 2; 7Cysh1aﬂ<157yﬂy¢3° s@(ﬂ@rwé yied- @gkwl or Cisalkyl

I,
gglye opjf"gﬁ?lr om Emg&?wl ' &g&‘éﬁf)%; s&b@ﬁt [}lfﬁ(ﬁ[‘p%na&tly selected
C3_7 domh agtlkiikt Heb pCBm}@Ild)q}kylg Gh).gﬂ.lk‘quarbﬁnb]n @ar(bpxyl

nore . é@@ﬂgﬁ,}{}?nﬁoﬁﬁt& (€ gﬁﬁ# ﬁ)éiﬁﬁltofch%ﬁgﬁréﬂﬁ%édfonyl mono- or

sel e& rou
di ( Cldtﬂ(&]llaylk)fé)rarrnmsulﬂ'@ylm &Sq)qalkcfﬁ(b@awhydme@g, crena dptagen or amino

g‘;l Z%ﬁﬂyp&lﬁa@%gn or %ﬁﬁ&rt&%ﬁ ﬁ%rwfl? §1¥bst1tu§{1ts are each independently
al ky|sobcywelrﬂmn;ﬂl,4aaqyy|qryh::aryachz@lw?/ &awmloalm}; 'CsrieglpalkylCi.

i&;‘% kw&?!”{étg\“?} R ERITRICIRIN e ear o

ons With one or nmoke substituents
pendent |y sel ed om the group

anyno, rmggo- or d@%‘l I{ aI kyl P&i ni no, yar

(néZrcapto 0X0, C anogen nitro, hal car %(;y
4al kyl oxy, Cl-4al kyl carbonyl, C1- 4a| kyI car bon ox ,

8L, arkbR4adrey bapkyiodermodyhtly, Gelertercfroml Ik}yirogm 60 12- 6a1kenyl, Ca-

2 L OB SR TR LI ccns

am ncs;slmtmld;fomrcldqa(l@l, @ﬁ&dllyem)yé,rﬁna,lkmwdi poﬁy,ycycloalﬁyl is optionally

gggg laﬁﬁsot tHFB rdéls@( 50l SFB ce{}hgﬁ 8r ee@k/grggdnsubgﬁ{u@ﬁf(%depé/'}ldenﬂy
N- oxisdkecfadr fromfthe lgeoupormpsistiog offamino, mono- or di(Cj4alkyl)amino,

hydroxy, carboxyl, oxo, mercapto, halogen, cyanogen, nitro, Ci4alkyloxy,

Stituted on one
oke nore carbon

Cjalkylcarbonyl, C;.4alkylcarbonyloxy, Cisalkyloxycarbonyl, aryl, Cs.
seycloalkyl, Het', Het?, C4alkylcarbonyloxy, Ciaalkyloxycarbonyl;

R is hydrogen or Cy.salkyl optionally substituted on one ore more carbon atoms with
one or more substituents independently selected from the group consisting of
amino, mono- or di(C;4alkyl)amino, hydroxy, mercapto, 0xo, cyanogen, nitro,
halogen, carboxyl C4alkyloxy, C4alkylcarbonyl, Ci4alkylcarbonyloxy, C;.
salkyloxycarbonyl, Csycycloalkyl, aryl, Het!, Het?; wherein each Cjsalkyl may
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5 fornmula (1), and their stereoisoneric forms. A
mut ant of the HIV protease enzyne is defined as an HV

w@r@iease enzynme which has at | east one nut at POIEP2903/050379

its am no acid sequence relative to the am no acid

sequence of the wild-type H V protease. For purposes

of denoting the nutants throughout the text, 10 the

HXBZE (1')11{1(11 y&esdb%ﬁﬁft@d‘ﬁg aﬁﬁllé/ ﬂlJ)l'ch dfﬁlﬁl\(' 4|aﬂ<ytl)é.ﬁﬁ)1® 8fdroxy,

whi ch t equence can f ound GénBank, i's

uS edMeTERPIS (Gl 8Y PQgen; @ér@shelpgm waﬂaﬁxy;&l ternatively
"resistance" of a H'V protease enzyne to a drug is

set by the commercial ly avail able H V protease

Arsipeoial titerestigoes tpiths fiee bass, palt er Na@@d@ forgy pEihefgmpounds of
mg[ ors may | oose

g)? ect@/ﬁngﬁggler?{&%(ﬁﬁ%ﬁgggﬁﬁg a popul ation of HV

virus in a patient. The reason being that under
rxﬁﬁ%ﬂf &t fife I{:lIW g%t‘éé&%ﬂé}ﬁ e 18 dBAREd QéJé@HIV“ pfolad &38ne which has

Xl sting gopu ation Vi rus,
atslaaat onlemlntntlyn\m its amjpe a¢i seguarnce aslative iy the, anwip agidssequence of

tvgll(ﬂJI g%éeeﬁm prof@tz*lgéel &G ﬂ{!m) &s %ffd%ﬁ?ﬂu‘?%ﬁlesiﬁﬁﬁhfs' theoveBout the text,

ease 1I'n

‘riﬁéliXBé’nwﬂd @mrei¢reo¢@(fﬂlé\r REBelb%hwﬂdéEp@s ahwhialy thesequence can be
fofu 'iiha? %‘Bﬁnﬁrﬁ Jde4 only resistant to that one
pa

rotease inhibitor, but also to
nul t| pI e ot her comercially avai I abl e H' V protease

'THQ tsﬁhHQJdS(gn %@ﬁsﬁl@ t?’s oF‘Ql‘?éfhaﬁ%l§ ke égféf&c%e%fgfw Pro‘f@a}ée enzyme to a

expressi n e resi stance
dlugalﬂtset by dlqcmnmcml@liy Havlabh Uéag@teamnbmlt@rs i 4s explained

RS A PR S st o
smedagamst prropekdsioni of HBI vions yapadentwilihg regqee beingthat under
{.g%ﬁ@ﬁ}g thesg e%?@c?et 619&% gél +iRhBP LHY ]:)I%geagé’ lirqhﬁl?oc‘ﬂ ﬁ{ea&ﬁﬁm\g population

nt's occurr e cf
af Hdemess nsuadhcmanfly 1Bl type ﬂrHNeploa@ae g8Tymanutates into different

GRITTRE Ghadd ¥ f d@ké @Jsﬁldagg tmt%aﬁ%%ﬁv gm&@squﬁbnbf KE this

saqul navir, onavilr
ﬁhermmaidryocroem s vanttalis abouts e@fstanhmumm;s p}fdh@@stéuwntsw@ not only

‘i%?st%\ﬁ t6 Q@z;t%%tegﬁnﬁﬁgalbﬂ ¢ é:%’t% ﬁ%ﬁllﬁ{oﬂ |Cn| cgﬁ Jpﬁlt@ﬂa other

nummcually appdadaddy proéease smlabltow, mtaékszabduh aulti-drug resistant

r Uy r;égeg%% o?)éltﬁt‘{g??p Bﬁéﬁmsssll toﬁ"l% flegig%a,ﬁ gf%%ﬁéﬂ toa 5partlcular HIV

Ipeatsasednkibitod is makmgéhanataals@wean B E s eingped ngIV protease inhibitor
ég%; ?E ﬁp At frﬁl\/eu%l%F%ase WE%@ X P# ?ﬁﬁﬂﬁ‘ nhlbltor agalnst wild type

éHme@mtse ofBaldoratiol is aKsb)caHh@\fwldgeastﬁmw( SI st ance

agai nst at |east one nmutant HV prot ease rangi ng

between 0.1 and 100, suitably ranging between 0.1 and
anmlﬁthmnetam monh@mah@ chait/ lEP2 a0Bld 8RB mCe of 100 or more

Ség?fgp i cg%g‘g?lﬁgalgfe%\éﬂ%lgs s Bfk?[egs% 1Pgb tpfsr 'ilkg %ﬂ.ﬁnawr indinavir,

fmd)mhvmemdsneiﬁnevmg &ilmscalbtrelevast moteatnof the tHIN p‘rotease enzyme can be
B FRRGA B9 B DTk 871 3R HF ERRcs o s

%hﬁWahgslavefrm hehitasHEY pncteasegaralistedtn Teblst2. one nut ant

H V protease rangi ng between 0.1 5 and 10.

The compounds of the present invention show a fold resistance ranging between 0.01

and 100 against at least one and in several cases a broad range of clinically relevant

mutant HIV proteases. A particular group of compounds of formula (I) are those

compounds of formula (I) showing a fold resistance against at least one mutant HIV

protease ranging between 0.1 and 100, suitably ranging between 0.1 and 50, and more
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Thus, the present invention relates to the use of a
conpound of formula (1) in the manufacture of a
woredkossent useful for inhibiting replication pET/aP103/050379
virus having a nutant H V protease, in particular a
mul ti-drug resistant nutant H Vprotease. It also 10
relates to the use of a conmpound of formula (1) in the

%[g%wnﬁgﬁ; BlwReToH SRAISHLOF gﬁ%ﬁ#hl E'lﬁ{a}fegvtl' %gltth@ Gofbounds of

di'sease assocl at et i
farfoada (Ip showingsi fold remdstpnest agaitst of leasteonamuiant Hd Vipyotease ranging

W@% pft hdap! éf‘@%\%ﬁo@ﬂf@{h{éréﬁ@%%r gt‘fdsétc%ﬁ{&om’lﬂéﬂf formula (I)

ot ease. er Wwor rese .
showeing iadiold edsitasetagamshet leadt ook mmtnnbflw pyotgasaranging between 0.1
El‘b 1o Protease, in particular a nulti-drug resistant
ant HV protease, in a manmal infected wth said
mut ant HI V protease, said nethod conprising contacting

TS R A PAARE ) 8L B TRy gl ) i e
praasécturt wf amhedinamesiousedl fbe mhikitiag mqnliuationfo:f a HIV virus having a
ARG R GRSl B e 1t
redaties tatite usetodiat cohdnlimmdmfdasnulai (B ia themresiufacteiedf a medicament
met onpri si tj. id . ' : PG .
gseiﬂﬁfé)é ﬁniegﬁﬂq%, 06 Eg@g@%ﬁ“él cfrll&g%ﬁ?' %Sggﬁ% %%ﬁ ?;glvaﬁ\ﬂélclﬁf&ﬁﬁn wherein
dfef potdase ofitheuATV ofrua ic ompaunio pefticiflar aniwti-dryg repistant mutant HIV
B}rxgsent invention further relates to a nethod of

S?Sf:ng or conbating a mammali an di sease associ at ed
with HV viral infection wherein the protease of the

5 HV virus, is_ nutan b | cul ar 4 g
Faoley sieinis B Mot h AR G e b ygane HIV
E'Fc{t/é@et imparsiauldr bilrfwhzi}dr;lg rodigtaet mutane HiVatretesec,ah atthammal
- Virus is £ irn ng.. ) . .
SFe U gL Beiehisn et AR SR R ppi befacting said mutan
BEM protdaae in sdid meanmiab withadn ¢ffiertivermpoumt o1 efcottppund of formula (I).

esent invent.i on, can, be .use t . e .

e ahaNE T op Ak aelaredp ARt AL LR LV virus,
wiiith had %aﬂiu;ﬁit\HI\b poiteasee ibpaticwigr a nmuitiatrigmesstantonstant HIV
at _one of the anj no. aci 0Sl L1 1 or . ro: .
Peif®, W e} ot e ol Qi Rl nactheShiP TRk, which has a
newtatt I qmdstiea?t isaidinahinat withen effdotise enwiunt ofj@mompound of

ccurring 4N the present RoU C : . .
SO S BRI, HEYRHSRANREycombating
tga_ghllg}alsmlaliian ;zllfisﬁdismgssloﬁiated vr\]r'fth &Hﬁé}/irgldm&ctigh M;gﬁhgijhd pmtease of the

[ yl su tes ng,chai n i . aJ; . id

s SipBb.n pReE T AR e h Il Foish Tty K projease. sai
tithd @ bmn'psifsm%gtddnwltoﬁeid'glsiaizi HE¥d/iius vaedreini thg pratease of the HIV virus is
conpounds of formul a it s ..meant to dn
ERARSRESks P aRL v gkt 2b s ERUTER B Cof LR g of formute (.
the expression wusing "substituted” is replaced with a
ect.ion from t.he indi cated 0 rovi ded that the .

At dar g Soarthe SOpanad 1o, BrAKERSSAIN gy pEused in the
trﬂ@iufﬁdigrm_ trietl lfabr@nt f@(sjthf :t]lfetain!ierﬁ oﬁfh;ujﬁejmuatml ihfecﬁ&gﬂa\b:th mutant HIV
conpound, i.e. a conpoun at is,suff.iciel g
PO se RSt A LAHOBHA eh at s o the agHd agi Reitiqhy 10, 71 or 84 or at
fleaxa @onhgdticnoMiwd of tesapekifi@isnod Atleasnaicombimation of all three.
t herapeutic agent. As used herein, the term "hal 0" or

"hal ogen" as a group or part of a group is generic for
A basic nitrogen occurring in the present compounds can be quaternized with any agent

known to those of ordinary skill in the art including, for instance, lower alkyl halides,
dialkyl sulfates, long chain halides and aralkyl halides.
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10 fluoro, chloro, brono or iodo. The term "Cl. 4al kyl "

as a group or part of a group defines straight and
whe@aohwdo chai ned sat urated hydrocarbon radi cCBCEEP2003/050379

having from 1l to 4 carbon atongg such as, for

exanpl e, nethyl, ethyl, propyl ;®butyl and

2-nmet hyl - propyl and the Iike. The term"C 1. 6al kyl" as

@/h%ngﬁeq éﬁ% gé?ﬂﬁsu%fs tifitdf gy Bs&?f%ﬂ{/ﬁ?‘gﬁé ftRl @hp &ﬂﬁlls of formula (I), it is

al ne sat ur at ed car bon ra i cals
iaaitrtg ifdioateithatong @an@@rhy&h @g@ssmcﬂie atom jirdicyed ipthe expression

wgs%f% ¢ ﬁfﬁ Eﬂ{tecf‘lrsi%%d ﬁ/gt‘lé nog ﬁ‘ﬁrﬁ)th? 1nd1c.:at<_3|_c;] gr(%uéar, r1[;]r0\71ded that

the mdleaﬂetdaltmu synorngd Valegcy) gﬁpnqtrexgg@c{e ofndythyit zchgpsubstitution results in
glgérﬁﬁéllg sﬁa% déeoca % i, 9t o @gliii; oﬁﬁ@ﬂ?&lﬁ @sﬁh@ieﬂﬁ? robust to survive

ura on’radi c aving froml
isalabion tataamsfwl depreexd pasity fiom axeastios, mn@tmya@h’@rmulatlon into a
yl, propan-1, 3-diyl, propan-1,2-diyl,
@%Pg’%“ Cig%{t pentan-1,5-diyl . hexan-1, 6-diyl,
2- et hyl but an- 1 4-diyl, 3-net hyI pentan- 1,5-diyl and

éh glpcla% Egrgé-rq}?e {e? ha?@ﬁé?ra‘l‘}ﬁ n” 3% e%og]g 81"?2119 of gﬁréuﬁ’fs generic for

nes straig ranch
fydirog chidno broad mallodohaw ng from2 to 6 carbon atons

TREMBRE-CRony RO 8 gr8fEay PR R s IR A3t B brached
alndned kuiuialtekbhyd[bearben radicals havingrfyom lato Acapbomptams, such as, for

SR A SR T B R e AT e
&”hetarmi @ gsadityll’ @astgrowme or ﬁﬂ't of agreupdefines straight and branched

elﬁadﬁgi gatuﬁtt?(&/ Hyéﬁﬁgg Ibglq ¥£‘(¥1&%15 %H{/l))ﬁ;%yflr(]’)lp Ref ()/ E‘é[ljbon r&ﬁﬁf g é’léch as the

a grou
peops @k fiaed farup, 4a$k3damdrpeut>tlphw¢l bm&ﬂp)ylbutyl 3- methylpentyl and the
% clobutyl, cyclopentyl, cyclohexyl or cycloheptyl.
'term"aryl " as a group or part of a up i s nmeant
The iteved 118 egikbarediyldnad argrpig gt parB 61 atgralp g@ﬁmﬁsr’cayalb@t straight and

BtncRRR iRy SRt ey th bR A s T et 1 o Bdrbon atoms such

agrfor emmpi]esniatﬁ‘tylemﬂ, ethaanl,Aaliy], @abpayu-], 3e:lnyk3@r¢gﬂno ¢-diyl, butan-

X sphs
oA S ST S L enan
dav-diyt whd tiEliléal koxycar bonyl
Cl1. 6al kyl car bonyl oxyCl_6al kyI Cl_ WD 2004/ 016619
PCT/ EP2003/ 050379 -9 6al kyl oxycar bonyl C1_6al kyl ,
CI:BleIelym f‘d@ka\dkbnylHas h,groigs 8 pt pbaaréyp defines staight and branched

sub i t.ute rhon
ailﬁfi]foé:ﬁ on rg gshl'é Iﬁ grs[‘Hs% E% Flcgfb%‘n aécmtns coPta dmng at least one
\&otlbledjwdcsucmas efos letaa;mptw etitesy b acdpenyt dpegdmdngenyl, hexenyl and
3#1 ﬁ%t ed fromd _6alkyl, optionally nono- or
Stituted ani noG _Gal kyl, Cl1_6al kyl oxy, hal ogen,

hartey ;C3.c@Ry nylfi aJsIaygrnmlm or port offiasarbsy definesdstaight and branched
ano,. hal

@ht ro A )l)‘é(éfoé: Smﬂn ra%g:a Vlk%%ﬁQ ﬁ??_étclarbogp%toms cioptalnmg at least one

nEple-boaid diick wbstor entiagle, attiyngt; Eplrdqnmwll,,bu’rmyiypd:ﬂtymylahdxynyl and the
qﬁ(tehyl sul fonyl; wherein the optional substituents on

The term “Cs.cycloalkyl” as a group or part of a group is generic to cyclopropyl,
cyclobutyl, cyclopentyl, cyclohexyl or cycloheptyl.

The term “aryl” as a group or part of a group is meant to include phenyl and naphtyl
which both may be optionally substituted with one or more substituents independently
selected from Ci.salkyl, optionally mono- or disubstituted aminoCy.ealkyl, C;.¢alkyloxy,
halogen, hydroxy, optionally mono- or disubstituted amino, nitro, cyano, haloCj.ealkyl,
hydroxyC,_salkyl, carboxyl, C;.¢alkoxycarbonyl, CisalkylcarbonyloxyCisalkyl Ci-
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any am no function are independently selected from
Cl _6al kyl, Cl1_6al kyl oxy-A-, Hetl- A-, Het'Cl. 6al kyl,

wWoiea04C1666al Kyl - A-, Hetl oxy-A-, Hetl oxyd _4akyl PEF/EP2003/050379

phenyl - A-, 10 phenyl - oxy- A-, phenyl oxyC, - 4al kyl - A-,
phenyl d _6al kyl - A-, Cl1_6al kyl oxycar bonyl - am no-A—,
am no-A-, am noCl_6al kyl and am nod _6al | cyl -

M@l@k&hﬁmle 64113&1 QUL ERlodIkPY Pﬁt“%tb%ﬁd?ﬁﬂ |rMoﬂRﬁ or

Stituted wt h }a ¥
éxsubsumw@mnnmarboméf methy o, anetbylsebieant gnd ph@q ionally

%gsgéft d an(mﬁ) o mo&sﬁ@ﬁﬁf’éﬁ%‘ga)ﬁh 1n(gp'eﬁ))lently selected ﬁom Ci.salkyl,

ane or Cl_6al kanediy

apiéonesilly mn@ow dwuhstmmgd amizeGrdiey LoE1- @llsﬂoxﬁehalogen hydroxy,
%ﬁér&ﬂz%éﬁ@ B BsiiiGinftdd gﬁilﬁ@ Qﬁﬁ'b%’_& BoHa‘ﬂoCP cA1RPB Barboxyl, Cy.

cont al nl ng sal rou

éaﬂs&bwrkwwﬂa 7caigloalkgﬂ ddgt mptmaﬂy moné) gqi difbsttuted
%%Fﬂd?ﬁf’o etﬁgltﬁ 2 gﬁl’fd@ﬁ]tyﬂ%llll%ﬁgl %}‘?iﬁr{ﬁe 8 tlﬁﬁ’aﬂ%ubstltuents on

ogen uor o
mmy emimny ﬁm@tlab laye fnldgpmdeatlm mglectedeff@nr(é@balkyl C1 6alkyloxy—A- Het!-

St ety .
phergi-mxyeh-, ﬁﬂﬂlekyldxyélmaikg}*éu,ﬂ)fmﬂylﬁumaﬂﬁfl -Ar, é_‘n@@l,kyiog(ycarbonyl-
%I%E]A(p ad ARinslal ae{nlfﬁpﬁclgélllﬁﬂ éﬁﬁ%ﬁ%o‘@ Itsgll&'l‘% %hé'fgfneeach of the amino

roxy’ nol eties roup
gfm@s gma}uqmtnmlaiiefhenndncasomwb@neLpoamébb djrSL%aﬁlﬁulT@ wytﬁ Cialkyl and
R %a{sedjefﬁlga Q& 3C01 ébﬁcan%[&y G bgs%g o —LSSY C §E‘CO)2- Ci.salkanediyl-

heterocycl e
(=0, &b16ylkﬁn¢dlyll:6(ﬁ=$hg>r@mbﬁﬂage@mb‘S(m@h pwhersitathepomt of

%Rrilc%n[lé '{f%f %Hpﬁl Sﬂltﬁ‘@g%r %}oﬁqofgttﬁé Qlﬁg%é;{rﬁ' n@‘bﬁg in those moieties

eroatomri each pen
fcommmmgsatld@mp oxygen and sul fur and which is

g@% é&{ﬂﬁl‘lilé’loé ﬁkglt’ﬁ%%d%gﬂg 9P galq é)fg% 8*1? ?sr %’éfgledaats%r%aﬁ%/l

aurbshrblﬁlmd @atlkyﬂle; omoﬁ@hfklpg@x gtomsy arquleubly, ioptirexy fluexatoms, more

%%gfﬁ&]%glcﬂﬁglrﬁozﬁ&nso i I‘%i:egl‘l)%? étalotb(g réﬂiﬂ @rcﬂﬁqg 1HélPElQ for‘thiSifce

mﬂﬁaiokrfﬂyﬂamldcchﬂluploﬁlethylﬁal kyl car bonyl oxyCl 6al kyl ,

b -~
SR 30 e SO 3 PNS38 g s o
rmbshlylhted ivath oe¢ by mout hpdipixy neeigtieand a sat ur at ed or

thed l’?%l L ﬁe nsd@t %8@? gr %@é%bl%% (ile‘}%%h'ag a%ra%ated or partially

mmBaihracteﬂ]mEL:yrqmebmychg\&a ?ma{chp dnateamyqlmba\rmgﬁetpsm ring members,
?ecih | lﬁbsz h& gﬁgﬂl\é{égglﬁﬁf‘s?%n%cﬁlsfe é ?ef}hlglé' %(éﬁﬂﬁ&s which

anmanmmneoolf mocet heeroatoam mgepembeust ea}chgariemneldmﬂy eﬁﬁcted from

ﬁé o4l kég}/%ﬁlzm&aédfﬁe%@ﬂ v@lb%‘?f)lﬁeﬁ?ll% @?Etﬁtﬁﬂedqﬂ'l 54 or more carbon

atorhs By Ciaaldybroptidnally a‘rqdoe)oy disubsﬂlﬂu;dd a&m,noCl 6a1ky1 Cisalkyloxy,

Halagshal il 0% pERERL BeSPLREBRIPHLAS g fipppiteo, cyano,

dwrl o GAlkGA Hyydrosey (@ gaikyrlp@lrb@egﬂk@h sakoxyroartminyL,dach of
R85 51 R By BB fBhop cptioaty
aﬁondiefrldm&d)sabmwcbamﬁtt&atmm 1hbuhyl‘thmns neetlgylewlporpd, gt and a saturated
%1 partga.ll%/ @nsaﬁu gt%ﬁl Irrrllgrgoc?/ghc nb1c:yccflc or t%c%?co}?é{&loic%le having 3 to 14 ring
members which contains one or more heteroatom ring members, each independently
selected from nitrogen, oxygen or sulfur, and wherein the optional substituents on any
amino function are independently selected from Cy.salkyl, Ci-salkyloxy-A-, Het?-A-,
Het*C.¢alkyl, Het*C.salkyl-A-, I—Ietzoxy—A-, HetzoxyC1-4aky1—A-, aryl-A-, aryloxy-A-,
aryloxyCaalkyl-A-, arylC.galkyl-A-, Cialkyloxycarbonylamino-A-, amino-A-,
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5 bicyclic or tricyclic heterocycle having 3 to 14
ring menbers, preferably 5 to 10 ring nenbers and

worerog/opteed er ably 5 to 6 ring nenbers, which coPCHER®03/050379

one or nore heteroatomring qﬁgpers each
i ndependently sel ected from nitrogen, oxygen or sulfur
and which is optionally substituted on one or nore

| g%teﬁ%%g@gmﬁ%@ _Jazl?{as{l-A— RBkiAD8ddYof MR8 @mifd groups may

_6al kyl,. C1_6al kyl oxy. hal ogen, .
oytinnskly, betmonpt %Whﬁne;pq&ﬂhi/ﬁ diorubaGRL Pt ed ARG wherein A is as
Héﬁ%éﬁi’a no, hal oCl_6al kyl, hydroxyd _6al kyl,

car boxyl §4.6alkoxycarbon

The eankViHear B® ﬁ;@r@u@@p@hpﬁgé{rém&s defined as an aromatic monocyclic,
G AL ORI i R okt BN 5 10
menthers and oroye prefespbly $iée 6 ringomarbsise MGt CoRiAIBE paE OF more

r r
RSN i P LTRSS DRI R ik e o sl
amd mhighuisaaptionaly subsiideiod wacone) §r meleccarken atpas by Cisalkyl,

GRS g AR inodEl 0 15 G, oy,

aptidnally, mang+ oxgisubstitated iap}pai nigrokgyana, haloCiealkyl, hydroxyCi.salkyl,

| N | i NI A
I L L S el el s b S L K N
ealkploadycarbhey irisalky § aupgcloalicybpptionally mose- b disubsgiituted

s ; . _ : _
555 SR 4 1y a3 sl

biyeli¢ 00 )ri¢yulictheteroaydohyvingdi tot i nimg menthers avesainghe pptional

81l o i S5 D ASERTE) d 50B1m
& fsalitybuky- Ahdetrdn, Pt shlkyhdet' € wallodyd-, ket loxyha-, Het'oxy-

FAL A8 B IRy BHICE DI 23, fe 4880 o, o

W
thaboogldntnoah g antino- Avh anind @ dagkyd and enaaoC Mllﬁﬁe/g- wherein each of

i bef " " | . .
B G ElofbEmdy oroalt bRl SFUFraSREER di RRbstituted with
Shpalipyt ad shetain Feissastdefinedabdye.pref erabl y, one, two

or three. Wen any variable (e.g. hal ogen or

d -4al kyl) occurs nore than one tinme in an )
donsseidtheegin, thedetm ¢e®) ﬂbrtﬂmcarbonyidép@ﬁdwﬂ{l.th@ sarppa atom to which

term.’ " U r Al t e
Al e ety 07 Subl £ ARG e bMhnt SifruRARTo ch it s
atthehes], Thritelms (=00 fohws prsatfosy] with ithe sidfurtatemtesehieh fgs attached.
in vivo biotransformation product of the derivative
is the active drug as defined in the conpounds of
A maeldehef¢ip, thEHerm éF8) fommes abiic@aduimh nemety Gitlhrehe qaren atom to
%2@%4/ %#% 901 PCT/ EP2003/ 050379 - 11 Phar macol ogi cal

e fof rapeutics, 8t' ed, MGawHlIl, Int. Ed.
1992, "Biotransformation of Drugs", p 13-15)

descrihin redru ne | S.oh [ : :

S SR 5 B SR e R SRR 8 che ot
[C-apan € ovlimre apputipiiatengo beinebstivutat, pretarplsly pors éwo drithree.

the conpound in such a way that the 5 nodifications

are cleaved, either in routine manipulation or in

Wyiien ah vhiieblede gnhalogen or Calkyl) occurs more than one time in any
constituent, each definition is independent.

The term “prodrug” as used throughout this text means the pharmacologically
acceptable derivatives such as esters, amides and phosphates, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
compounds of formula (). The reference by Goodman and Gilman (The
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compound. Prodrugs include conpounds of the present
i nvention wherein a hydroxy group, for instance the

why@noxes1gr oup on the asymretric carbon atom BCT/AP2003/050379

amno group is bonded to any gﬁoup that, when the
prodrug is admnistered to a patient, cleaves to form
a free hydroxyl or free am no, respectively. 10

f
PUBGRLBATHL 8 S fra. e o s 19
ipovensgfomaation pf Dieg¥ porldtd8) drscabmayr Odmgérg@ﬁ@@ﬂy 18 hereby
ﬁc?ﬁ{g}ﬁ‘%ﬁ? aﬁ’?ocﬁ‘n £ 3?536%@%qn@$ ﬂ@ﬁﬁlﬁ‘é&ﬁ? ‘in\%‘ihﬁ%ﬁ Wee grepared by

|nc ease oaval 15 and
medifying ﬁmactmﬂl |g1@1¢p8| mt:sﬁnct meﬂmqqlwundhn tsuel agwamthat the

fﬁ'ro\d&lcaﬁgfls 5{&16;1 ﬁtlﬁ?e ﬁ’ﬁhﬁﬁle&font EnSRVR OIS parent

ose ere count erl on ()
pbrapomth ul?nodalgsymomdp lopgipounds ehitheypresent prvgptien wherein a hydroxy

ERNBY Rlrin S BhdSh BB 4Rtk PorolB ki aggtﬂqﬁﬁuﬂacémaﬁ 879138 amino

terion may al or exa
proapds honded tmrarmgnoﬁp ¢hati whemtheaprpldmmcﬁdmmtsaﬁrcc} toa patlent

ARETRAP in ERERTCRY AR A fesnsivetp ™, O

included within the anblt of the present invention.

?gglézgg%{agﬁﬁg | Pédr%(%ﬁa%r%?fégﬁ‘meﬁ {3 Ii]ﬁ)sl?éé?eqh os Ik 3(795 3
WOLRE Qparlésé‘fﬂ) 99r/13x3e7r%| aml WiCe 9%8@’92 allﬁmorpclaﬁmednl?erem by reference.
conveniently be prepared using the appropriate acids,

such as, for exanple, inorganic acids such as
l?yco:tl‘ru@sahnecnhaamte:tszeddaygexohudmtc&qluleous solobility, dneisasedi kjoavailability

L R S
exanpl e, acetlb aspartic, dodecyl - sulphuric:

ﬁyg }Ehge%)pgaglg{; uge atﬂg g%l‘ts Bt ﬁl%t(:'oﬂ{.p%m@% 8p @&Fﬂdfla (Il)n'gre those wherein the
SULICENOK is pimdrmaceutﬁcmﬂﬂyrm q:;hym)ﬂcvgmalt}amcaptable chvwe'@er salts having a

nﬁ?réﬁ%gﬁﬁga[ﬂ}% %rha[cgept%ﬂ%%ﬁfgl fo?lrppﬁy afgg%ﬁq&s%u !t’cfr%@('aﬁlple in the

clamc¢
@aépamtimml }pmrﬂmad:loanxf atrb’rmrﬂmak@ltmallyi stccazmath,le ngmppusd\pﬁ formula (I).

%:l{ ﬁah% 'hg %QBE%J 068 185 ase ?ﬁpféocﬂvﬁ& ?gerYu&erde\?%lgﬁmQBe ambit of

ffeé base
Tiepieser duvagiont fornula (1) containing an acidic
proton may al so be converted into their non-toxic
metal or am ne addition salt formby treatnent with
ﬁﬂﬁrpharmMeeltma@ﬁacmfpVMDIQ 00 phyxiGegRaRgToERIDO 3dditios 7alt forms which

b2 oI BL R rBAR ARBLQRIARE £ BRSRUaLERy e repred

alsdlgethe bpprklatel aedyystich as dbt exaneplg, inohganii¢ adidsiaych as hydrohalic

%é gga]p)? Hcg)}r &nﬁ]gb erﬁllgi c18a§u%l}f‘{qﬁ%@{nb @gﬁ'hct Hﬁnc phosphoric
I‘alndeheh bike aeﬂs;grbnmgammea,cmmch hsnfion ex&aples acedivgl asmlrmts dodecyl-
am no aci.d 5 such. a
Py lewBCL R hedn i HisRuie HrfP AT hELr A frotc, pyruvic,
xhlic,frasloRics a(ilCdjﬁl_CQma‘lleiC tfathalmy, hiadia) tastaticweitric, amthane—sulfomc
a aneg rl'f(?rhce l?e%lzgnelssu}fgmc p-to uenest (ifonié,%rymamic, salicylic, p-amino-

salicylic, pamoic and the like acids.

Conversely said acid addition salt forms can be converted by treatment with an

appropriate base into the free base form.

The compounds of formula (I) containing an acidic proton may also be converted into
their non-toxic metal or amine addition salt form by treatment with appropriate organic
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10 The term "salts" also conprises the hydrates and
the solvent addition forns which the conpounds of the

w@e@senic19 nventi on are able to form Exanpl es PET/BR2003/050379

forms are e.g. hydrates, al coﬁ | ates and the |ike.
The N-oxide forns of the present” conpounds are neant
to conprise the conpounds of 15 fornula (1) wherein

i A Q81 PFPmOEbHIERE, f0P ekhifiple, th
SRR RSy, APTritRle BaRICK R ChllptE ey Calsh e
amemivm sekivsithe alkatiomd aatthradieatine eelghsalisy fsg; thet lithBugyrsodium,

| jifal g tardd e ARRY QalfsQl il bAaaRi Ebases, e.g. th

Pl i D NS Coll Pt B A S e Cbascs, e.g. the
penzathine,iNvesthylo nD-glncanyine, h}édrﬁb@mmeeﬁégﬁ desgiltsyvith amino acids
' ri g present invention,
%@ﬂr%égdg %‘g@%%&@?@? e |ar111gfsthtglhﬁ(ebossi bl e conpounds
made up of the same atonms bonded by the same sequence
¢ i di o . .
CopRARES L pBREA HAER AR St RaPb Ot ynen vt
eppepuatisacdd irtthéhgfres eeid fonment i on may possess. 25
Unl ess ot herwi se nentioned or indicated, the chem cal

desi gnation of a conpound enconpasses the m xture_ of )
The teros Salis'e aksb eoegrisesilediydrates ane thecsalwenigdditiophforms which the

ur

S B B E Re K PR ene S T BT BEL U Horms are ..

hpdratas| alcokalates nd ¢holikeai d conpound. Al |

stereochemcally isoneric forms of the conmpounds of

the present invention both.in pure formor in

FtaiNbxide foim$ oBthegaresend chmpornnds dmtnesadié to tompaise the compounds of
[ i thin th ! ' :

BIRLAE R st Slrbeie SEPREnBoef B RERTINURLER) U Yo-called N-onide.

i nternmedi ates as nentioned herein are defined as

PETRGREHIPP AT 052 BHAREIAIL RIRG) SU8F forms altrough
aot exgilicithy ofdicdédircthepbore $ororula ateeintandicdte be in¢luded within the
%rgeie?cfﬁég@resggt ﬁq&gnﬁ&{..m "stereoi sonerically pure'

offpounds or ‘i nt er medi ates having a
stereoi sonmeric excess of at least 80% (i. e. mninmum

%tglr gll% e&cﬁgﬁgﬁ;allgﬂg 1{{91292 S %’nﬂ%o&n'ag ot éres nt invention, as
ST 8T Soner's p?o 2 D SO IC” Sxces’ oF
18ahériecinbefaro0défofes atimmssibtmermpehdsaonadeotip phthesamegratoms bonded

T3y BRIl et BEooST BRI G il T HIRCI BhERsitAl structures which

atenedhtochanigeatdz cebhdhe 808 papnd0ofiho Hresentinventien may possess.
rticul ar .havi reQl ' ess.: 0f ..949
?ﬁﬂﬁﬁﬁ)g%rmsen@gpggﬁedp%i ﬁdgc%]'te?l,) 'ﬁﬁ% J\J}}Cernllgégl &%lg%atlgﬂ 6‘}"‘2{9:01n1?0und.
shesmpissesriiei mibexeadslbpossitle steraochainisedly Tsemerée fsms which said
"enant i onerical | re' . ' di ot - :
SFRTPUNEITE, G2 BT 0 R SRRty coic-
negaof the basid inelenduntsiranere of eaid esspouad pédt stexoghdrhisally isomeric

| astereoneric excess of the.m xt. P ion. - . .
e & GRTBunEr o Pshre B b RobTin BHE YA Br in admixture with
icatte othed amt iagended thbs ehrbraced withimethe sbepeodff the peeseblyinvention.
the application of art-known procedures. For instance,
enantioners may 10 be separated from each other by

tPhee steteddonyeicforsisalfithe adinpounds drdeintertied stter asomentianed 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 90% of one isomer and maximum
10% 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
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salts with optically active acids or bases. Exanples

thereof are tartaric acid, dibenzoyl- tartaric acid,
walrdalousyd t artari c aci d and canphosul f oni ¢ aci PICT/EP2003/050379

Al ternatively, enantioners % be separated by

chr omat ogr aphi ¢ techni ques usi %3 chiral stationary

phases. Said pure stereochemcally isoneric forns nay

H%Ik/ﬁ'%e efffidof IF%IJ é)ﬁf@Sé Ble96%rt{ /yo NG eBUhSrelia particular having a

emca Meric fo the a proprlate
st&traolsomgrlmwssai@‘l‘yp HDED d@@l%tmmpﬁfem naéfé@t ladhp vt air s

s?{r%ﬁ&%@ﬁ%'e&b&%l 35397"/5 ﬁgftg 180y df)/ Thd tefm$ p&ﬁhﬁbl‘ﬁerlcally pure' and

er eol soner nmpound wi | |
'dipstehesnerénllyypuse eheulsld@e:mﬁdecstﬁ@d rrb@|§m@1flarp¥®p é}uéihe@rhavmg regard

§n§§ ?nat{{ﬁ)tntﬂé}ﬂf?ﬂehé r@sq;\é%ﬂ{/a? fRY3] a)éte? &Yc greess O of the mixture in

romericall'y pure starting materia
gliestioer eoneri ¢ racemates of formula (I) can be
obt ai ned separately by conventional nethods.
Appropri ate physical separation nethods which may
Puleatdragisomstiy fhies efiieapetpoands and intestagdiates of this invention may

@el %ﬁp Yi%%rctf#%gjg 1J:e{tlzcﬁt6fo%[5 Rﬁ?wﬁtsbr 8{@1&19 tr ngM"fsta‘ﬁcg enantiomers may

Isksdpaeated frotrh eacjmthexhby thd‘@lﬁﬁ@ﬁ‘p @wﬂﬁ@lh@a’cmﬁb@tgﬁhpgj digsfereomeric
%(]zgt\?i'tlggp d?q;lfy: cgma AL AFHITEL Eand (b?&t tﬁ@l%oj‘li_ﬁﬂe ttapt‘dﬁc 98, dibenzoyl-

ereol soneri C
asnoetid, dltomuyﬁaﬂaac ecidruideatgrhoifonigracilks tAétar@a@V(e%}), enantiomers

%ytégesﬁfﬁl%debpf]gh@&%%tag %h%lé&lmaWSl |$ ek%lral staﬁgn&r%/)plﬁlses Said

@Sly:mmbm}mnuemlﬂ}e isohteaic fvays lwymlas baderined frengthe corresponding pure

@gﬁ nds ﬁ,ﬂfg é{;oonégri fOr z)ortgﬁéagﬁl 8'13@%6‘?%1%‘3{;{ E}{aﬁeﬂﬁlg provided that the
Feattbn oocrs steesqppacifioglly o Prdferably, é6a dpsific Betedispumris desired, said
1976
eRBPRy B o8 ASabesiia h it swfiernad; & pRpRGEPh  hese
ﬁﬁﬂﬂdd@lﬁﬁﬂzﬁivﬁﬁfﬁlglﬁ@i’ﬂﬁ) G7111): 70,5 é’l%ntlomermaéfyqqua@ partingsmatesials.
R configuration. The carbon atom bearing the R3 group

and marked with the asterisk (*) preferably has the S
Tha fdna,;;wrammenc 1ac'Eh&1tcpsr effonnulaniiedn bnobginedsepanatein iy gonventional

to in e all.
i S bline I RRSL sl AR QE0L N PRY sV ousty
éfm@l@mdmra,t f@mexamph:b sclebtie crystatleation and@hrmnwbera@hYByg column
\Aﬁ%{% %%enﬁra exanpl e and without limtation,

hydrogen include tritium and deut eri um
Isotopes of carbon include G 13 and G 14. Wenever

gtfg %llqr}f\grt el g)gfbﬁtqsr%iecde w.ptge :%latécﬁ nEBQ %Q&%Io%ds{ & WLB%I:#{(L E({)ntain at least
1t\©o Ia@jﬁhm‘&rl& bentesranduthds nafy a;;emas diff¢renhstbigo(soymeric forms. These

F?{VQ itat%)“gl-g%&d? Sfi‘gtﬁlézaré i%q%%tgcﬁ ﬁ%’ el &) B the’ ﬁgl?r@qb‘élow.

X Q
SO,
T
/ N
\

Ry

L
Rl/ N

|

R, OH

The absolute configuration of each asymmetric center that may be present in the
compounds of formula (I) may be indicated by the stereochemical descriptors R and S,
this R and S notation corresponding to the rules described in Pure Appl. Chem. 1976,
45, 11-30. The carbon atom bearing the hydroxy group and marked with the asterisk
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nmetabolites, as well as their quaternized nitrogen

anal ogues. A particul ar group of conpounds are those
waeormpousds of fornmula (1) wherein one or 15 nPCEEP003/050379

the follow ng restrictions app P{ Rl is hydrogen,

Het', Het2, aryl, Het'Cl.6alky Het 2Cl1. 6al kyl ,

aryl Cl 6al kyl; nore in particular, Rl is hydrogen a

t
(ﬁ?@ f?xfaﬁ }‘Pe[s thaR é(?ifi g%tfbﬁ? Pﬁ@éﬁgoﬁﬁf&ﬁ Yb@hﬂnggr gfe l\{,\hflgré)tl]lp and

heteroc 21
m@tﬂmélvﬁﬁl theastar lsétﬁ‘)epfelﬁ@ﬂ'élbﬁﬁ’tsdhﬁ’ §|Cﬁ’§ %’@Ps each

i ndependently selected fromnitrogen, oxygen or 20
sul fur and which is optionally substjtuted, phenyl
Tt prosedtlipveniiostis elsodatonfed toinsludsral L*éP@P% sba W{Se?ﬁ%rf ing on the
ﬁ@ﬁrt %Hthp Wﬁnﬁ'ﬁ con?’leg endiEd oSy Slogns KRG tHe siaﬁleﬁatbhﬁ@number but

alns one or nore heter oatom_r
dt%tmtmase avmbers dBp avaderitgopessd exanplp m‘mthwtrlaaléﬁlon isotopes of

nge i QLnie! ditth W& urh S IQ(R Ciié%”@f da¥bors HRSddel @t18thnd C-14.

nore car bon at ons, 6al kyl substituted
wWth an 25 aromatic rmnocycl | c heterocycl e having 5 to

@hﬁhgﬁ%ﬂﬁgg %Elsé'mé’{ﬂz' e%% géé(%fip@ﬁ}fds dir foHﬁﬁ}% (W”t 6F SRk Present

y selected fro
mmp@gEiS” or csmyl@rtem 133nnleamrtoan@|1udp tm]cqmp@pﬁs&f gengral formula (1),

%gﬁg é)gﬁgegd%ﬁ% &Qleeo%‘zang?fcefo?ﬁg bGRem At ABurdsptaiirugs, esters and
mekaBps; as Vellhs 6bdik gnasdingzedagitiogen angpgugsn

particular, L is -C(=0)- -0 C(=0-,-0CH2-C(=0 -,

wherein the C(=0 group | s attached to the NR2

AnpaetiyylaRBraup drowhmaﬂme thpﬁe gempoundsat, formyladby wherein one or

hEof By bbtt My e Phar cular (&1 Gal kyl

Rpfis hyétdgym,sHbt_sr; Hem atyl vilethC.adkdr Kkt Ch-lef[tlkyl |a|€:x1@1 salkyl; more in

di sugéﬁ %J[ eg Vﬁﬁgﬁ%?ﬂ eaosgh%ggﬂtddéyﬁﬁgzﬁg} lé%élgul ated monocyclic or
i nde[hm)athnﬁlleyelscamé@h@dng Sam8aing gleayhers,avlyich cpmamsam; or more

';Iect_éhﬁtéo %\ﬁ%ﬁé %ﬁ%é%e?ggaglﬁ) %fgé%/}_géé?ﬁ@g'_%elec%éi Qoinsmtrogen oxygen or
each soffusaidividbsisioptionaldy S@Stl@m?d WV&O@MMSMP%U'C“ with one
o oOF e TR ARt enenan bt g

di ( Clnahkeyt‘s) whichaontdigsiewx gt mote B@tpm@nylngc@m@ﬁsﬁb each
Zg?k)}{l%%ﬂr ﬁgﬁ%kyo%y&@ﬁ%ﬁﬁﬁ%éw nEbr sulfur and which is optionally
Cl 4ah1b§titumdtmngm®my1ﬁbl e4@enbym atap1s, or i‘a%k@ﬁb’b&l&k@&flﬁ@ﬂ]wﬁh an

fo ur t4 %lé{)(l ag% &Z h&@%ﬁﬁ%l@qlagﬁag%tcﬁél K?gjm@lmabﬁn@)hlldh contains one

d| ( Cior 4nd)ﬂe)he)<ﬂrra11mm rihg dmesmiysr s,(ﬂacb andgpesslently seledieshfom nitrogen,

C1 4 aqn‘&r glg' {/ égllf‘ﬂ,r @L\rﬁ@lqgr B@_@%l %Jb \Aﬂté{ceec} on qpe o m01e carbon

hydr agems; and 10 i s hydrogen.

Rs is hydrogen;

Lis -C(=0)-, -0-C(=0)-,-0O-C;salkanediyl-C(=0)-, more in particular, L is -C(=0)-,
-0-C(=0)-,-0—CH,-C(=0)-, wherein the C(=0) group is attached to the NR;
moiety;

R; is arylCiualkyl, in particular, arylmethyl, more in particular phenylmethyl;

R, is optionally substituted Cy.¢alkyl, in particular Cyalkyl optionally substituted with
aryl, Hetl, Hetz, Cs.seycloalkyl or amino optionally mono- or disubstituted where
the substituents are each independently selected from Calkyl, aryl, Het' and
Het? ;
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A speci al group of conpounds are those conpounds of
formula (I) wherein, R2 is hydrogen; L is -C(=0 -,

WO B@P1B)9, - O CH2-C(=0) -, wherein the C(=0) grOLIPP1083/050379
attached to the 15 NR2 nmi ety; 5R3 i s phenyl net hyl ;
and R4 is C 1.6alkyl; and Q |g >C=C- Ra wherein Rya
is Het 1, aryl, Het2; wherein each of said

gli_k;@@:@l Et\%hél%m RPLj %‘?ﬂ et lFR%% i hEr&id cabh o §a1@fsum‘,1itﬁents is

tons wit SUDSt It i ndépendently 20, sel ed
fr onoptp@aélyéubst@@ e p%obmomqqgls Wgh@ sug§t1tuent independently

di (143 ?ﬂoﬁ?fﬂe%touﬁ )égﬁﬁ&‘ﬁi‘n SHafR K vddmey or dl(CMalkyl)amlno

am noCl 6a or di (G -4alk m noCL, la

car bbxdoxy.ox 06311921 OB% Wbox}ﬂy@?% @Eﬁ@lcahéﬁdfox}f%rﬁ@gﬁ%( &£

Cl 4 0

= 4?5111%“ capgg% oxy%‘fﬂ@]rgxzéﬁbbﬁgll gy GakbRAMonyloxyCi.salkyl C;.
al kyadkylosyershonydi Cualiedy Het d&,Sam% plsaibeyG1-saliey optionally further
Het e e

! hos%uﬁggh%g% ﬁgﬂﬂ}gf@ fno'i@ ok ai(cgmkm)@ﬁmffcp mafu%ifs Rs8lkyloxy,
hydr eggbanyl oxe, m@(&ago, @jkaéczawony 0)@{, a]@fl@y_carbonyl

hed to the NR2
QQS%JC% ?@Qf@p 2Ry dré%éftaﬂ&m is ClL 6alkyl: and Q
RSIﬂGtEhBam wherein R5a is aryl, optionally
substituted on one or nore atons with a substituent
i ndependently selected fromthe group consisting

of
Anipeoial gmtm-ofmormpqlmﬂs arethiogs comppwars ofyiermula () wherein,
1 am noCl_6al kyl , nono- or
gﬁz’%@ﬁﬁaﬁ am noCd _ 35 4al kg car boxyl, oxo
Ciis 6a(=#3)-, ~-Oyl 60y, CO€H k(= }rewbgmln the C(=0) group is attached to the

@?j 4) g;Jcar bonyl oxy, Cl. al kyl oxycarbonyl,
®yPcar bonyl oxy Cl1_4al kyl, d -al kyl oxycar bonyl

R1 igiphdayllmethg dneycl oal kyl , aryI, Het', Het2. WO

0 0 9 /| EP2003/ 050379 -16 Yet anot her speci al
ﬁ“q é laﬁ%bﬁlggnds are tt;ose conpounds_ of fornmnmul a

QﬁsP@?C RsravhieseihRae tsgdet; » aryi, ﬁett;(w@rem ea@h@(fﬁ@}isugst)iments is
O_lﬁlﬂgﬁ%lg) SI%bSYYﬂ@E%H ohl %ﬁ r?)atcg QW?th' z?‘ shﬁféﬁ@%d%ﬁendently
1 6alsk15t¢tedaﬁmn@¢ grmwmbnméamlmo,ms@m-smr@@?leugwl)ammo
,ng(r)t Iﬂsard(){'}; E&%éﬁ(g[&yg 51?1 d 6&&@@8&8‘ SoA0iECEASR)MinoC salkyl,
carboxyl, oxo, C; 6a1kyl hydroxyC; 6al¥<yl mercapto Ciaalkylcarbonyloxy, C;.
salkyloxycarbonyl, C;alkylcarbonyloxyCialkyl CiaalkyloxycarbonylCy4alkyl,
Cszcycloalkyl, aryl, Het', Het”.

Another special group of compounds are those compounds of formula (I) wherein,

R; is hydrogen;

L is -C(=0)-, -O-C(=0)-, -O—CH,-C(=0)-, wherein the C(=0) group is attached to the
NR; moiety;

R3 is phenylmethyl;

Ry is Calkyl; and

Q is >C=C-Rs, wherein Rs, is aryl, optionally substituted on one or more atoms with a
substituent independently selected from the group consisting of amino, mono- or di(C;.
salkyl)amino, hydroxy, Ci.salkyloxy, aminoC.salkyl, mono- or di(C4alkyl)aminoC;.
salkyl, carboxyl, oxo, Ci.salkyl, hydroxyCj.salkyl, mercapto, Ci4alkylcarbonyloxy,
C,alkyloxycarbonyl, C.salkylcarbonyloxy Ci.alkyl Ci4alkyloxycarbonyl C;alkyl,
Cscycloalkyl, aryl, Het!, Het?.
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Lis -C(=0-, -0C=0-, -OCH2-C(=0 -, wherein the

C(=0O) group is attached to the NR2 noiety; R3 is
w@b@apldases hyl ; R4 is Cl_6al kyl; and 15 Q i s >EETER®N3050379

wherein Rba is Het2 optionally,substituted on one or

more atoms with a substituent T ndependently sel ected

fromthe group consisting of am no, nono- or di (Cl_

| ' R corpAings oB@biarila (1) wherein,
ft%n@%@%%%l&égf) %?és)%l ' ﬁg%é !fﬁétgéé?ékc;o[@ﬁﬁb car boxyll, o?«g,) e
Rais dadiggen; hydr oxyCl_6al kyl, mer capt o,

i Ligyl cay 0% CHAC K W R&¥fathe roup is attached to the
D]%;%gll yl gyarégﬂ%bl’g%y %%_4(§Pk)y’?/‘{v Cl. 4al ky o>2ygcar onyl

> nuligtyl . 20 Another particular group are those
0 t la (1), wherein, R2 is hydrogen; L
I%s. i@ ﬂ@qﬁﬁﬂ@%ﬁg@-, -OCH2-C(=0O -, wherein the
Ry(is©1.sgHoliands attached to the NR2 moiety; 25 R3 is
ayLeehhyli 4is-@é/d kyl; and Qis >C=C R5a
gﬁgr&eﬁ!_geg‘é%‘lv}l%ma Efﬁ lso t?%‘?ah y substituted on one or
nmore atoms with a substituent independently selected
il tR8se HPFPMul! (I) wherein,
APt EpREMELRRBIRTRALS 8 fire SPRRMIRLC yherel
Rxis, hydtogeal; kyl car bonyl oxy, 30 Cl1-al kyl oxycar bonyl ,
fSpeenRaldid=oft Yo CitLd=bRt dhefdNPiRAr= 85 tid Mhched to the
]gr%sau(g 0 ) ’cgs(rr-rt)%u(r?zé tcl)r %h%ggﬁbﬁpgunds of( f(%}ltr%ﬁl g (1)
WRemadietyl, is - O Cl_6al kanediyl -C(=0)-. 35 Anot her

r unds are those compounds of formula (I)
%%@eﬁ&@@@?@eo R5a wherein Rba is C 1 6al kyl,

Ry id Ci.aulkHea®l each optionally substituted on one or
ﬁ?l%%(i:%—(ﬁé?w‘%}e@n R Sﬂﬁ?&gg%gﬁ@ﬁdlfﬂ%@@%@ﬁ%@)ﬁ }Sn@ 8k &fdr&dtoms with a

he gt oup consi St i ant’no, 2004/ 016619 ,
ROBERAODBIepsB Ny seletadbiiom the gooypconsiskipeofiwtiae, mono- or di(Ci.
FoXY; - y&0 I yic ; )
It SR OS2 DN Gty ISl minec

car
@csic yarboayIkpko, Gurqalky 1 bydronyie sk, meseapind? matdgeshipnyloxy,

f ecth Ofa 1A laficyIby @ELGRY C;_qalky!l.
€ RIRRYCEBoRF Gl R BRI EC Ll Bl AR Craalky
hydr ogen. A special group of conmpounds are those

: f Q. ' o herei
SRR A s MRGSHLTe b ). wheren
Bs yd hy@rGgergal kanediyl -C(=0 or aryl- C(=0. 10 O
[LERUNRr hIEEIRSL. RIG1L-PPsE)C = as bftdched to th

ISR B R ECAEl RUL 0L ATRAUALS O DEfBHpA bdched o e

ARsIabieBal | cyl , C3_7cycl oal kyl ,

%_iS?Ic):l){ecnly%%Mll;Cl_Gal kyl, aryl, Het',

R, is Cyalkyl; and

Q is >C=C-Rs, wherein R, is alkyl optionally substituted on one or more atoms with a
substituent independently selected from the group consisting of amino, mono- or
di(C1.salkyl)amino, hydroxy, Ci.salkyloxy, carboxyl, oxo, Ci4alkylcarbonyloxy,
C4alkyloxycarbonyl, Cs.scycloalkyl, aryl, Het', Het?.

Another interesting group of compounds are those compounds of formula (I) wherein L
is -O—Cy.salkanediyl-C(=0)-.

Another group of compounds are those compounds of formula (I) wherein Q is >C=C-
Rs, wherein Rs, is Calkyl, aryl, or Het?; each optionally substituted on one or more

atoms with a substituent independently selected from the group consisting of amino,
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Het' Cl. 6al kyl, Het2, Het2Cl_6al kyl, in particular, Rl

i s hydrogen, C1.6al kyl, C2 6al kenyl, arylCl.6al kyl,
weodoyeshoal kyl , C3. 2cycl oal kyl C -6al | cyl, ar yPCT/ERL083/050379

Het 2C1. 6al kyl . 15 An interestltf group of conpounds

are those conmpounds of fornula ?1) wherein R is

hydr ogen, C1_6al kyl, C2.6al kenyl, aryl Cl. 6al kyl

N L TG ﬂ?%»ﬂ@m%?x Bl sty Cu
ailBearboylosyier.alkylakyeibeni @i asyclaalksdy ariyh rHéet and Het".
heteroatom ri ng nenbers sel ected from nitrogen, oxygen

20 or sul fur and which is optionally substituted on
Yatamtherggreup iofigompobadssare Ahgreaiosrpaandg ob fgrmysla (I) or any subgroup

. . | f d
L SR e R T S
6-position. 25 A suitable group of compounds are those

f
%r{ﬁ%%%pgﬁqu% (?ff c%ﬁqﬁ}gu%d% Ia%:eu ?5 S%rgpéi?nc}ss%il’;flb)éﬂlulac(?) wherem Ri-L is
Het' +®+@(.=m bt gemeanad@ds@@(a@dary@o@ ea]d;ancpd;ybC(—r(ab or aryl-
ggn@g d wherei n each substituent is independently
te

from Cl-al kyl, hydroxy, hal ogen, optionally
nono- or di (Cl 4al kyl )am no, optionally nono- or

Q,f &’P%[}C E}I‘B}X %5’[ gEebt%:O g!é%l 1'1nc[§I (#r Iﬁﬂﬁt @@?8&%‘1{11 ﬁf{drogen

€4 balkyl, Chlgalkiengl, aryddi e <yle@m)rcéQalhy]dCox9ycd®@1kyIC1 calkyl, aryl, Het',

BERLSTS, f#g”gg%ﬁé' ST n&‘agté 1, JT %@ﬁroﬁeﬂt{a‘{ DA, Cy.alkenyl,
abil€t.yalkyl, Checybddalkyl C@ncyﬁloa?lﬂ,(yl@maa]kyhsalﬁ Hethet Cisalkyl.
menbers. A suitable group of conpounds are those

conmpounds of fornmula (1) wherein RL is Het2 35 or
Het R€tedigkgronp wil eomipoundearsdh@sei conpreinde oif fiommwda (Pfwherein R, is

ﬁl cont 35 nsq“?,vrlsgiz q:l[gglﬂﬁf %}g ey kr‘@ Wcﬁﬂ)cagg/l Garpyeloallyl-Cy salkyl,

atylf HEt Hot' Gasalkgl ot tHes Ctdaﬂ@l,nwh@lew Het'thas SRYr 6 ring members,

def.inition is further t
anRiele o M OS e RYERb HhERARAR ST Fﬁf’%en oxygen
se kelfiirethd whivhGl éatituydl]y subdtitngd omahe ge morg\dng mem ers.
2004/ 016619 PCT/ EP2003/ 050379 -18 optionally nono- or
di substituted am no and cyanogen; preferably the

Sﬁubﬁetfmetbgﬂoupsof cx)ﬁimnmdsi afertdmserrmmpd)uncbt\hlwlp thchswdfimagide group is
di d d Anot h

o tp OB A Y s YR Bl it & (1) wherein R

|s Het2 or 5 Het 2Cl. 6al kyl, L is -C(=0-, -OC(=0O) -

|‘ﬁ)? aSb aigrkq%%:dfloc\émqfq(lﬁgé are @o%lgﬁﬁfngﬁﬂﬂgf%f nf%pﬁula'ﬁ)t %herein R is aryl

mfa@ﬂ@q: yakel; hnapan’nguﬁarmhe 6ryl nngetyrdithe Ry  definiticn is dnttlagrrsubstituted

Qéq (g{%{(gggﬂ,eorﬁ%] %I[reo g%] Wit nglél ¢ gp?ﬁ%ﬁﬁ&ﬁ i ﬂ%@gﬁ&%ﬂ&l%leaed from

@thk@/w}g/rdr@)t}e hiaksg2nnoptidnal llysmaeumo- ca‘rchffélua&kyﬂ)aumno,cgpﬂ@lally mono-

h h

5 Lo erbaDamiF o are al e AR R bR By BB Bt i
fseRatedl ﬁcﬁlﬁgﬁﬁhyn xytgdnctdorisellibdine, bransne hlrexyyandipyapogens, in
%%%cgﬁn efry th 5 C%%%&9%2%%%%62%%31}6‘3@%%@(:@11& the aryl

debietyi ini the definRionCaliR A¢d1RaiBN 6 rifig mmbdelet er oat ons
each ‘i ndependent|y sel ected fromnitrogen, oxygen and
sul fur; in particular the Het'

A suitable group of compounds are those compounds of formula (I) wherein R; is Het?
or Het’Csalkyl, wherein the Het” in the definition of R; contains one or more hetero-
atoms each independently selected from nitrogen, oxygen and sulfur; in particular the
Het? moiety of the R; definition is further substituted on one or more ring members,
wherein each substituent is independently selected from C;4alkyl, hydroxy, halogen,
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15 noiety of the definition of RL is further
substituted on one or nore ring nenbers, wherein each

wa@amgideuent i s i ndependently sel ected from CIPAHER3003/050379

hydr oxy, hal ogen, optionally no- or disubstituted
am no and cyanogen; preferably*the substituent is
sel ect ed fron1nethy| et hyl , chlorine i odi ne,

cgaﬁl%%ﬁg pulilie P4y bgﬁ@u&% ARt %en2 %r@feﬁaﬂil& aid @bstltuent is

oup npounds are those co formula (1)

sahestast fuomlmctbyl tadhylchlesingyipdinge rommﬁelii wirpxyAnginped cyanogen.
in the definition of R is nonocycllc having 5 or 6

ring menbers, wherein the Het' contains one or nore,
Amthengnocupsaf@ampoundsj @tp@ethdsm@ﬁ formaiacd) wderaip i is Het” or

t Cr é’ﬁk ﬁg%@gd_@ué{ , -3k %k’ﬁﬁé’dl [C ng@ J"elh artlcular the

ef I ni >is tur ut e
Ideté mleiryunethc definitioatod Ry, 1s\ah@r@nnt1@b@tnr%cl§dw§mg @@h@ ring

lﬁgﬁngg%e%n&f&;r{t So“ﬂee&trﬁgrefﬂe?&g su4 gYﬁemﬂéig QY 1ndegendently

plonaly nono- tuted amno an
wjetabfom pitregen, a:bcly;gen e sslfws niarg elmpaﬁwum tee Hetl meishy is an

t
P 5t A S MR el v
hdtematano mmguneinbﬂfs cfach mde@e(ldle)nﬂm@d@ted fromi witnagen, oxygen or sulfur,
wherein said Het' is blcycllc having 7 to 10 ring
menbers, wherein the Het' contains one or nore
Aetinblatvosp eficompouietseard éhmde;coaqjoelodaedf faromla (B mdgesin Ri is Het'

X ; rt
hlégtl?{i éagg}’ln %‘{f\e&eﬁﬁ |Hsétf 1 edreﬁgl} t ) %ﬁ%lrr]lggiﬁgtoynﬁﬂ‘re heteroatoms
eavhendependantay Sﬂffectedvlﬁl&me nltr(mnhoxmmtandmiﬁur; ig particular the Het'

d
RS ERSRCHIAE FEed, T AR oy g RIS sng ember,
wharwg each mbeﬁmeabisym%pdnlden&w baleeted drom Cs4ally b dydepxy, halogen,
1f1,l§,tom t hX%% ‘ﬁbétlg&lé&) Shlglﬁ% alll(l?n e{h%lgtef?fcﬁlé‘fé}?l?lﬁ th?_eubstltuent is
salbated fmmmntmel &hyl, chb)rmeheidemegéur@mme bpilestyeamincoand cyanogen.
nitrogen, sulfur and oxygen; in one aspect R is a

bi cyclic Het' WD 2004/016619 PCT/ EP2003/ 050379 -19
goniablu grgup ofi tampionydsredhesecopgeinde o foanda(Diwhesein R, is

Eﬁt %gﬁj}p’g rl‘ﬁfi? dﬁ%‘é&%— %ﬁl F glthé 8?% Iﬁf‘ Gh 5?@6 oun?@chc having 5 or

6 hireemembprsyndsrah ttﬁa)Hﬁdlca)n(dn)s wf:ememnrddlete@amm eachs

?x‘ﬁ@%&%‘uﬁnﬁa' s%gaﬁfeéir@m% Vﬁtrég‘g ?cg/ggﬁ Eé(? lsﬁl(f p%gf&g}r’]aé @lge Bret’ moiety

obtie Rlpdiaimabm s fuetheh sitrafityted @amﬂe;orm@wdmbrf atoms, wherein each

TG iR RD Re o' AL I B A Ao opgionally

ﬁﬂﬁlog br dmubstuatddcmnmbmm cyahegai; prefacblys thestuibstimant isselected from

e bistasinks GG RORER, B atRe Hon Ty bz,

10 cyanogen; preferably the substituent is selected

f y o t glé)'l'lpr?g cgﬁ}?owg%glgeetﬁgse ?q{gfa ds o |f§1$"a§ (I) wherein R; is Het',

Wm:téih @51d5Hét(1) 1§brcyﬁgc hm‘m@ arts;10 nnng)metnhem avher¢ie thieHet' contains

ty ha wh
01 WAt PRGN SR LHCEEnr b oIt | B EOR P een and
anduty peniculdd the Hlét ltlﬁbieey of thg/R odefadtipo intisthar sulishibged on one or

%ﬁ)(grgt%éwémgf Yry erell %c%(gxl\.%)stltuent is mcll'epenaently selected from Ci4alkyl,

hydroxy, halogen, optionally mono- or disubstituted amino and cyanogen; preferably

the substituent is selected from methyl, ethyl, chlorine, iodine, bromine, hydroxy,
amino and cyanogens, in particular the Het' moiety contains 2 or more heteroatoms

selected from nitrogen, sulfur and oxygen; in one aspect R; is a bicyclic Het'
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An interesting group of conpounds are those conpounds
of formula (1) wherein RL is G or G Cl.6alkyl,

wobenmia1s i s sel ected fromthiazolyl, im dazoP@l/EP2003/050379
oxazol yl, 20 oxadi azolyl, dioxazolyl, pyrazolyl,
pyrazinyl, imdazolinonyl, quinOlinyl, isoquinolinyl,

i ndol yl, pyridazinyl, pyridinyl, pyrrolyl, pyranyl,
@%Ediﬁri}ng'c%ﬁ{%inifngra@ BHb oxglgétﬁﬁéiéﬁdatom,tl‘? ti§ s from —O-ﬂC=O)— and Q
enzof tr anyl , yl

) enzoxazo , Isoxazolyl, isothiazolyl,
it FiCadi-Rzomyth Rs.ahd Bstesefaydrogetr ahydr of ur of ur anyl |
t et rahydr opyranof uranyl, benzot hi ophenyl, carbazoyl,

i m dazol onyl, oxazolonyl, indolizinyl, triazi n&l , ) ) |
Asiitadalgronn of prmppeundisraye those comperads ﬁg,fo,rmula ) wherein R; is Het ',

\?gir?%%/dé@ﬁetl. LN QERER Ry p? |§F]<§/ rlﬁ@\ﬁh%X!to m_rfﬁr%‘l?ﬁ'embers, wherein the

dr oqui nol 'nyl’, ~ te .ol soqui nolin .
K& cantains ongl or mprsagignoatams edchripdependsntinyelected from nitrogen,

({&é{ﬁéﬁ laﬁg ifur; bR %ﬁ@ﬁ%%@ T@PE%BY&y of fitd RFugﬁlﬂﬁMﬁ aWrther
ahydropyranyl’,; erein Gi1s optionally, .
pibstiotaden phebe nEire c@bos aspns,orkerel daghtsHistituent is independently

RABSL) BES A  oTPtfobd TR FiosgPEIRBkIc aino and
opeadgarqirgferabdy taez subgtitucBOispetdctidiirpn wethybreihyly chlorine, iodine,

P ; : ) . "

ARG E ARG Rl TR ech 8 IR H et | BHEIESY |0 rine

Rembsrs; e paiticatasftor Blef ansictbhast &t yingonewketsoylereinddet contains
' ' . t . f

FF Rl PR b DR ORaN A hufdeny S SRCROURES°

subgroup thereof wherein Rl is

R h f - ; i i

BB SO BE Eqrppuidl @Rfhose LFHIRRITOERIRRINGD wherein R-L-is

RioadiraiteBatir8CFOEE2O0B. 050379 - 20 Yet ot her

i nteresting conpounds are those conmpounds of fornula

(1) or those conpounds bel onging to any subgroup ) )
Ahdneoéstingeareiym oRtoinponedsary thast wooj@udds bf farmady (1) wherein R; is
azolyl , [ YL . . QN
SRR e Btk P o poDpusmbietdti,
bxatbpenyle didxzelyl,gotrazd 1y &, pyrazinydainkigihzolinpa byapinaliyhdsoquinolinyl,

o i G Pt ging Yo RS Byimiding L, uranyl, triazolyl,
tamtaeomtbeungoﬁmarnduhdszoaaﬁalyh isoxazarhdsetbinzolylftbragidzalyl,

. i : )
e By P OO ISR A0 8 Mo B Ay,
tabezdpldinoidazaloyyl, ooyl indoﬁzipuényazmubgumqnaﬁayl, piperidinyl,
VLo, B Sy RASROARI. By SR EACL by drouiniy,
eattahg Gloisoqiandidyl Ahrtartodiny b diaahgl, -didiianil) arlanyl, diagolanyl,
IR RRCNY g ek ofatitiobanft BcKeth &5 optionally
seezdfbasle whengio @h ttsomfotr)lfaﬁy rfunitlaehr(slu})stdi]utetdm eng onpoihdsg members;
15 i. .1 h ' .
hesiery B i etested s ROV PP, ARG FtiddbivL, pyrazolyl
pxsdialyy, optiohiaHy slilydtituteyrandimeydr, more e meimbeps.i onal |y
substituted with one or nore substituents

i ndependent |y sel ected from hydroxy, amnino, hal ogen,
amiersGig 4atipplindnsterthos: amsiunds odiféuyhylari)neheraimoR Lisi s

&g%&&d?gtlu?gﬁ?ﬁibﬁurm?E)?icnrgaz_ol}%? is attached to the R1

Other interesting compounds are those compounds of formula (I) or those compounds
belonging to any subgroup thereof wherein R, is hexahydrofuro[2,3-b]Jfurany],
tetrahydrofuranyl, oxazolyl, thiazolyl, and L is a direct bond.
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20 Compounds of particular interest are those
conpounds of fornula (I) or those conpounds bel ongi ng

WO eooanye6subgr oup t hereof wherein -L-Rl is PCT/EP2003/050379

- 0- (hexahydr of ur o[ 2, 3- b]furangb
-0-tetrahydrofuranyl, -0-nethy (optlonally
substi tuted phenyl), -0-nethyl- pyridinyl,

YQ[ c?fﬁéljlqiylti %ﬁin%zégr%éc?undg ¥ ﬁéﬁ’xlld’sl of formula (I) or those

y Su St It Ut en or
ammpwmds ﬂoylcmgbg fotanyeubgraspytherep @fh@r% |1§4 ls ggahydrofuro[2,3-

ﬁhja ah %irbgilt 'tﬁlﬁfc}]g gﬁﬂdflﬁf orﬁjgl%ﬂz O&Edﬂéﬂg%ﬁﬁsstﬂgiela)’x’vﬁh one or

mpﬂecswbtltmn‘ermécpeandenﬂm selected fison Rasalkyl, ﬂ’dﬂfﬁﬁi}’a a’(f?l}o .gyalogen,
ARG A AR AL o8y R G Doy pHeB B0 per €0
tetrahydrofuranyl oxazol yl, thiazolyl, pyrldlnyl or
S8 510 iR Lty RS FRRU ) or e
mxyd,s bahmgang tocztﬂyosud»gl dpotherecd ivhesan Ruap I{}pp{a}gyﬁtyofuro [2,3-
P EL SR AR DT pRgLeL gt

s’iﬁ)sbaientsgndgadmleaﬂy selattgd dugm Chealkyt, hydeoxsh @smno halogen aminoC;.

4_;13{5@ ds V\'hg gi‘@[‘%‘ﬁﬁ:&?‘?ur A antil)L is Csalkanediyl-O- wherein the —O- is

at&tdhedi ltcattmhmbgelanijthe andideet hyl - t hi azol yl, -0-
met hyl - oxazol yl, -nethyl -0 (2, 6-di net hyl phenyl ).
-met hyl - O (4- am nonet hyl - 2, 6- di net hyl phen 2

At m;dreéﬁlfg%cmmpmmdg a6e those tomipphieds/di) g)rmu a (I) or those compounds

9.
S EETy s ua i RO LRGP AY s N t2 33 urany
Rﬁ%ﬁy(ﬂi@ﬁllmyh oRymlyl $h1amlyylpymdmyﬂy@irpigmwl apidorrélyi suibstituted with
d f
¢ o&%% sfgtigs%#l% ngie?% o&é%tl? asegegfyaofﬂc\gﬂlﬂ%ﬁg&}é Qﬂﬂﬁo hqlogen
amnﬁlﬂle;atkgxﬂ ahd omortor-orf dh(ﬁ [mlcﬁbeanmo fudhbriat@-Cisalkanediyl wherein —
hl. ort?%%letg ﬁd {ro%t hanesul fonate. An interesting
@r ot g %—ﬁb% d8'%Pe those compounds of formula (I)
having a fold resistance, determ ned according to the
Cminendrpyrupist RN RS  ws o’ DrfERs A fitha (B ortthe
tmapbhhdmejbmag t@aany sulpzpepl tideafowhéreing-lL-R 'tiy pe- (hexahydl ofuro[2,3-

BEOHEOS -5 BB a X340 BlopRRAAP kR ihed phenyl), -O-methyl

pyrlﬂmigt O-mtlmltthtarzoiyﬂ;, Seomthgebazolyl, mneﬂml -@r(@ptanalhesubstituted

Bﬁﬂ@‘éﬂ ﬂlal nipégpil u¥811p t&?etrdg% ] egliyé nggﬁ%{)l}/c ll.jljlea&g[tl(nﬁil s¥b561tlients on the

phedflGroupar invthyardniiao) hydrony | edogam gmigome 1,50,

suitably in the range 0.1 to 30. O particular

interest are the conmpounds of fornmula (1) showi ng a

Conshouesgls o ap@cﬁalhﬁteamlamsthoae compstndmel foumakt ((Hpthose compounds

tease ra bet en.0.1 and,i2

Br{tuedn: LR BeRIE R e R 2R S
@etfaﬁydrdfaﬁar@/ﬂ &n(aeol@g&hnﬂblya,t pyrihsyl, oopberrylltoanbna-llly/substltuted with
pr ot ease ra
Comsb TS HEVLOPHS TR O R cisnrap GraTbUehdigsy pin,
\thforad; Miotnd, hﬁnﬂbcmdlk/)ﬂ%mdlrﬁ@lﬁo—updrqchnalkyt)armm:r eeni ng
accordlng to the methods described herein. 20
Another special subgroup of the compounds of formula (I) or of the compounds
belonging to any subgroup thereof are those compounds wherein ~L-R'is
-O-(hexahydrofuro[2,3-b]furanyl), -O-tetrahydrofuranyl, -O-methyl-thiazolyl, -O-
methyl-oxazolyl, -methyl-O-(2,6-dimethylphenyl), -methyl-O-(4-aminomethyl-2,6-
dimethylphenyl), -methyl-O-(4-amino-2,6-dimethylphenyl), 3-hydroxy-2-methyl-
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Preferred conmpounds are those enantioneric forns of

t he conpounds of formula (1) or of the conpounds
whedosgiony t o any subgroup thereof having a (1PCT/EP2003/050379

S, 2R) - 1- benzyl - 2- hydr oxy- propﬁ) configuration. 25 An

i nteresting group of conpounds f formula (1) are

t hose conpounds wherein R5b is hydrogen. Most

1 >C=C- i i hyl or

ﬁi’g‘ﬁ% Ilr §%ﬂﬁ§@g§ﬁ 1 |§%%1utal3l/d 15 C=C-Rs, with Rs, is methy

hydreggizand B- RELB- { i sobutyl -[ 3- oxo-3-(1

H pyrrol - 2-yl et hyl ene) - 2, 3

l&_srrethl-thlo phen- Z%Irrethlene- -di.h 3,[
nitalle greus of eempeyndsira thase @oglpguadqqg)gfqgmp a (1) as a salt, wherein

1131/4? ISBAGL Ssioctsd o ﬂftrlf?l}oreé&%’cé) fu?r?e[er%%lﬂo%&c@ta&@%{ﬁhm@ﬂ&nesulfonate

]-am noj}-propyl)-carbamc acid
furo[ 2,3-b]furan-3-yl ester

quﬂgfé[ﬁl%g ﬁg&?p gﬁ; %ﬁg?@gﬁ%&’ {h(ﬁé tC%fnpO(lilldS of formula (I) having a fold
1(€$I-SB’@|QQ ydetanriped gg(y)r ing; te dlakime hng_hel ein described, in the range of 0.01 to

@ %&H%’t}yf\p 1%&1 %&2%@ gmﬁété&rl 1BtV brotease as compared
g

thn d’aldaty:pe§aqlﬂ@n¢y|(]: 32, BOa# P i é21742) at a position selected from

H}),l dﬁir%le&g}lﬁ gJaFt‘i)cql Iad{]lé]é%}a W Wétloﬁasre%@cpﬁéﬁﬂ 0,83l 84 are
pesentfioted PI8-fypleaseinn 3agxlcub§ttb¢ compounds have a fold resistance in the

%%Fég@o%{ﬁgg%%e% %gﬁf’c%la% i thERinge 071 WO EWRANLGR 48 range 0.1 to

3BeDE pdtﬁl.’éul{ar teesbatnthe bomppuetsnef favatlac(Dhghaqwing a fold resistance

Englé%{al[t :1% _ S@Rbﬁfeg I‘V r%%aﬁ? g&‘r% g%(g%g\;é%ggf F g%nd %8 and even more

intergbfing swihosd camp 2f figanda Dphowing a fold reswtance against at least
g@ E'}{.hélﬁqﬂﬂp%%{w alth¥ bbed T ¥hd 19A¥teketRLRIMPounds have in

aédmbarmyIC}so af axleast, 190 @Mymﬁwvam@mwﬂdzt}@ﬁmlmmtm@nsn ylfro screening
(it linedo ¥ ];é ﬂle gé/ H 2- yI met hyl ester
? % Py ydr oxy- lJ[‘l SO

isobutyl i dene- 2- oxo0- 2, 3-di hydro 1 H

i)g’eggﬁg ng)f){g&?s %ﬂ’)é%&e ﬁgm%eﬂ %gns %f téw compouilds of formula (I) or

amn ro
blftlrtchﬁmpcﬁmsla Ibhbmgn)g- tosanyaaubgmttp ‘@)@re@f havmg a (1S,2R)-1-benzyl-2-

gg Q&%@P{ﬁl{%ﬁ%}roxy propyl }-car uran-3-yl ester

bam ¢ aci d hexahydro-furo[ 2, 3-b]fur an-3-yl ester

ﬂA?_ %1?%5% 3#0%16 é{f g%@fbﬁapﬁ%&fo@%ﬂuﬁ‘ﬁ are those compounds wherein Rsy, is

tydBegenyl - 3- {[ 3- (4-di et hyl ami no- 3-h

onyl ) -i sobutyl -am no] - 2- hydr oxy-pro

ydr oxy- benzyl i dene) - 2- oxo- 2, 3-di hyd pyl }-carbam c
Mmsi plneﬁeahgldomﬁoundzﬁ arer o- 1

m(‘h dé)rlrzg/ @{gx %St?tg/ am c acl f geunrz?/b%yydroxs% fisobutyl-[3-

h@%gr@-@ﬂd oiiie! 2zyt§n (5-methyl-thiophen-2-ylmethylene)-2
-dihydro-1H- lndo e-5-sulfonyl)]- amln -0x0-2,3-dihydro-1H-indole-5-sulfon
o}-propyl)-carbamic acid hexahydro- yI]-amino}—propyl)—carbamic acid he
furo[2,3-b]furan-3-yl ester xahydro-furo[2,3-b]furan-3-y| ester
(1-Benzyl-2-hydroxy-3-{isobutyl-[3- (1-Benzyl-2-hydroxy-3-{isobutyl-[3-
(5-methyl-furan-2-ylmethylene)-2-ox (1-methyl-1H-pyrrol-2-ylmethylene)-
0-2,3-dihydro-1H-indole-5-sulfonyl] 2-0x0-2,3-dihydro-1H-indole-5-sulfo
~amino}-propyl)-carbamic acid hexah nyll-amino}-propyl)-carbamic acid h

ydro-furo[2,3-b]furan-3-yl ester exahydro-furo[2,3-b]furan-3-yl este
r



(1- Benzyl - 2- hydr oxy- 3-{i sobutyl -[3- ester
(4- met hoxy-benzyl i dene) - 2- oxo-2, 3-d ihydro-1

wokindodedd 5- sui f onyl ] -am no} (1 PCT/EP2003/050379
- Benzyl - 2- hydr oxy- 3- {[ 3- ( 2- hydr gx propyl) car bam c
aci d hexahydro-fu y-benzyli deréy: 2- oxo- , 3-di hydro-1 H
ro[ 2, 3-b] furan-3-yl ester

" (e)I ) 5 )JI '? afﬁ noj é%tr { exahydro-fur
Q Hé g%ﬁng -Sul’ 2- hydr’ 3% ran- gyt/loxﬂiarbonylamlno)
yﬂ -is@Dgly PR 23hY-d§@W| dene) 2- by@rowydﬂr-@h@nyl butyll-isobutyl
I—pri&iﬂlaéaanmjamdrhﬂx]ahadro-furo[ -sulfamoyl} -2-0x0-1,2-dihydro-indol

(2,3Bp)anen-3-yh pdtarxy - 3- {i sobut yl - [ 3--3-ylidenemethyl)-furan-2-yimethyl
m no} - propyl ) - carbam c aC| d hexahydester

(T— BEM%E; (8x0- 2, 3-d
& ﬁ) acﬁh (J.iro It-ler i hyd 1°Bén§ 3-be zylldene-z 0X0-2

&%P y 8: 8%' e—5 -sulfonyl)-is

r 8 'Ctﬂcf'@ y To'gg& }/3 5- di ‘Pr'% mo hydroxy-pr opyl}-car

- B@r vl @stay) - 2- oxo- 2 3 di hydro- 1 bamlc acnd hexahydro-furo[2,3-b]fur

H i ndol e- 5-sui fonyl ] - an-3-yl ester

{11~Benzyl-3-2g(31ftdam®-y8né[li’y+e{nb hydr ox

O@b)(b Ziﬂld1 r’@tﬂHMh&ioI@aiEiS@g(g gClsd (1-Benzyl-3-{[3-(4-diethylamino-3-h

drox ylidene)-2-oxo-2,3-dihyd

Eﬁ E;?S dJéﬁ %g%%ro%%y' es ﬁi 1?\80% 5-sulfonyl]-isobutyl-a
reg %)'I ) carbamic acid hemlno} -2-hydroxy-propyi)-carbamic ac

xah dr o- furo[ 2,3-b]furan-3-yl esterid hgxahydro-furo[2,3-bJfuran-3-yl

é Quy-dr iRyl no- be  ester

n@ymejbﬁéy pnaylkidene)-2okge?,8-d H i nd

( ihyBemZy-irgidle-SetuifoWF8mirteinet hyl - (1-Benzyl-2-hydroxy-3-{[3-(2-hydrox

olgopyl§daiioamid atisicaiaHydasifoo} - 2- hyfyanaptidend PRIdWL2, 3-dihydro-1H

eftﬁ[? ﬁbﬁﬁﬁar@aé{l @shyr  ydroxy- propyl )-lﬁéélgaSUsﬁlféﬁw-lsobutyl -amino}

exahy dr 0 | ndol e- 5- sui f onyl | - arg BBy £5arbamic acid hexahydro-fu

Bfe O\F o%&f{z)l E:e!aci g rol2,3-bjfuran-3-yl ester
h%j&y-m? = -§ 3 yI est |
Hi ndol-Bepzyl-2-hydroxy-3-{isobutyl-[3-
}n@ﬁqwl)e@@'pamlg)agn gxgh dr o- 1(2-methoxy-benzylidene)-2-oxo-2,3-d
I—FO ﬁuo[%%;]ﬁu‘raﬁe’h-yl ?s’u&sobut yl - anmi noihydro-1H-indole-5-sulfonyl]-amino}
4- (5-{[ 3- (Hexahydro-fur o[ 2, 3- b] f ur a-propyl)-carbamic acid hexahydro-fu
}(nB@nzyuzwd@@xg-g ~{&-(4-Hyexaky dr o- fro[z 3-bJfuran-3-yl ester
n 33'5 d?ﬁh)é ﬁﬂéﬁ‘é 2 gr oxy

Eggyﬁ i%%y Mgy (1- Benzyl -2-hydroxy-3-{[3-(4-hydrox
- gﬁp% gm %é denerre zylidene)-2-ox0-2,3-
By ]éu "BETFEPB803/ ososd@y '?ém;? }g-sulfonyl -isobu
QFXl des and salts thereof and theityl-8mipebpsemy)-tarbamic acid he
forms. The conpounds of fornula (1)xahydroeheo[l34]bean-3-yl ester

p(epanedgl-8d[ i dimettdlaminabal ogous to those
PhgiRéeg 2-aR6-2, B sty dro-WeiA8/ 06030¢1-BEnIOI-32-BhutMP3-(5-methyl-

9§I’e2§‘§1§fonyl] -isobutyl-amino}-2-h furan-2-ylmethylene)-2-oxo-2,3-dihy
ydroxy-propyl)-carbamic acid hexahy dro-1H-indole-5-sulfonyl]-amino}-2-
dro-furo[2,3-b}furan-3-yl ester phosphonooxy-propyl)-carbamic acid

hexahydro-furo[2,3-blfuran-3-yl est

(1-Benzyl-2-hydroxy-3-{[3~(1H-indol er
-2-ylmethylene)-2-oxo-2,3-dihydro-1
H-indole-~5-suifonyl]-isobutyl-amino 4-(5-{[3-(Hexahydro-furo[2,3-b]fura
}-propyl)-carbamic acid hexahydro-f n-3-yloxycarbonylamino)-2-hydroxy-4
uro[2,3-bJfuran-3-yl ester -phenyl-butyl]-isobutyl-sulfamoyl}-

2-oxo-1,2-dihydro-indol-3-ylideneme
thyl)-benzoic acid
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WD 96/ 28463, WO 96/ 28464, WD 96/ 28465 and WO 97/ 18205.
5 Particular reaction procedures to nmake the present

weeompowsts are described below. In the preparBtT/BPR03/050379

descri bed bel ow, the reaction products may be isol ated
fromthe mediumand, if necesgdry, further purified

according to net hodol ogies generally known in the art
tedttoaides ind seltatherenfl apdttheic sfeosnisamerit firliszat i on,

trituration and 10 chromat ography. Schenme A-1 0
Th&EBipEindstoffobmuld (V) cah gemerdllyabe prapatest nenlg ptazsdades analogous to

358 Bt e ia N B Ra5, WER G238 7, WP GRS
WO 9641848D, W@ VI 23A6H TR 0S1865 andli WabSY/18208i ng

bet ween 50 and 60C, and stirring the resulting
i nternmedi ate. Schene A-2 Base, solvent ~ O GC-NO -

Pafctilaréeactiod prcedards tGhﬁéBé—theCﬂwseﬁit GompB6unds &6 described below. In

rder to.obt ubst .tut ed
BeSbparges sanPed bEREE B¢ RRko bEugtsgpay e dsolated from the
ﬁieﬂﬂdﬁl d@nd Jigiakceds ﬁﬁﬂierﬁﬁxrﬂf&d@ce&d\mgl E) ?Bgl*@dblogaés%i:nerally known
er | at| suc alide in a
QUi sicligiotor gainks Spdinr Sandb et ibeetifind,
shidasfo rabllilji er medi at es of forrrul a a-4 can then be
prepared starting frominternediates a-3 according to

schenme A-1. WO 2004/ 016619 PCT/ EP2003/ 050379 - 24-
Sehemie B1IR3 R R3 N P2 deprotect R2 N P2

0
CISOzH C'\//s”
N N
H H

a-1 a-2

Intermediates of formula (a-2) can be prepared by reacting 1,3-dihydro-indol-2-one (a-
1) with chlorosulphonic acid at an elevated temperature, suitably ranging between 50
and 60°C, and stirring the resulting intermediate.

Scheme A-2
Base, solvent mo
Oy ;
N \
N . ReX a3 Rg
a-1 '
CISO;H
Cl~ S,P
/7
o O
N
R
a4

In order to obtain nitrogen substituted 1,3-dihydro-indol-2-ones of formula (a-3), 1,3-
dihydro-indol-2-one can be reacted with an activated alkylderivative R¢X, such as an
alkylhalide in a suitable aprotic polar solvent and in the presence of a base.
Intermediates of formula a-4 can then be prepared starting from intermediates a-3

according to scheme A-1.



2~ N%YHOHR4 Pi OHR4 b-2 b-1 R1,,(L)-Leaving

group R3, Rl,L_ R3 deprotect RL P2 N-NH1 N R2
WORIRA14?9 OH R4 b-4 b-3 a-4 0 Rba O N-R6 N-PEGEEPHN3/050379

R3'" g\ RBN\OR L~ NSA R2 RA N~ X Ob-6 R2 OH

R4 b-5 Preparation of b-1 5 This internediate may be

prepared according to the procedures outlined in

ﬂ&?@%S Preparation of b-2 Internediate b-1 vvas

an organic solvent in the presencegf a
cat al dch asp, 10 Pd/ Gefbiedtd/ OH under @, 3%%& P2
at nosp \ene ncer these conditiops protecti rou'BR
P, is rem)vgeh Meparauon of b-3. To |nterrred
b-2, in an organic solvent, was ded Ri-(L)-(leaviygg
group) andh base. 15 Al ternati veMNyy—Rhvidelgoug | €avi ng
group) nmay be added in the presence of 1-(3-
di met hyl ai ni nopropyl ) - 3-et hyl carbodi i mi de hydrechloric
acid (EDC) agd 1- hydro benzotr| azol e (HOBT)g |n an
or gaRig_sc soly?\ he re f°e(3 ni xture R@ssti rred 6Prgo
24 hours t énper l%dures ranging from 15 toN4O
the sol venRe w®S eVdporated. 20 Preparati omR,of dm+4 RsAn
al cohob#c spl ution of internmediate b-3, was acidified
to renove protecting group P2. The m xture wa
stirred durfjg 6 to 24 hours at tenperatures rangi ng
from15 to HUOC, V\/ne fter an organi c sol vent was Rsa
added. The pH of the mxture was neutralized and WO \ _©
2004/ 016619 PCT/ EF

N~
3 ] R
R']\ /S O
L\N N I R1\L Ra ,\\S{\
\ N —
R, OH Ra l\é T NR4O b-6
2
b-5

Preparation of b-1
This intermediate may be prepared according to the procedures outlined in WO
97/18205.

Preparation of b-2
Intermediate b-1 was stirred in an organic solvent in the presence of a catalyst such as
Pd/C or PA/OH under an hydrogen atmosphere. Under these conditions protecting

group P, is removed.

Preparation of b-3.

To intermediate b-2, in an organic solvent, was added R;-(L)-(leaving group) and a base.
Alternatively, R;-(L)-(leaving group) may be added in the presence of 1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloric acid (EDC) and 1-
hydroxybenzotriazole (HOBT) in an organic solvent. The reaction mixture was stirred 6

to 24 hours at temperatures ranging from 15 to 40°C and the solvent was evaporated.

Preparation of b-4.
An alcoholic solution of intermediate b-3, was acidified to remove protecting group Pa.
The mixture was stirred during 6 to 24 hours at temperatures ranging from 15 to 40°C,

whereafter an organic solvent was added. The pH of the mixture was neutralized and
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- 25 subsequently washed wth brine. The organic |ayer
was dried and concentrated to yield internediate b-4.

wee@pat@td on of b-5 5 Internediate a-4 was addedI/EP2083/050379

m xture of internediate b-4 in gn organi ¢ sol vent and
in the presence of an am ne. m xture was stirred
at tenperatures ranging from 15 to 40C for 4-24 hours
ﬁf%ge%iﬁ g%!ghw \xﬁthaﬂ)ﬂfﬁé R nguﬁb 18 WdiedrRidoaidl donlcantedted to yield
and the sol vent s evdporated. 10
mraspwdiate brd.of b-6 Reaction of internediate b-5 with
al dehydes (Rdoa C(=0Oy-H) results in the generation of
b- 6 The reactlon is suitably perforned in alcohols in
Sof an orgam c base at elevated

&'@é@f‘%ﬁlﬂté’ Ei%? ﬁ@ﬁ@%ﬂwhﬂi RZQ&O{? ﬂltéBrg%édﬁédgg tbema@b%qaag solvent and
i-the presen¢qobamaning. dhe mlxumwwt@keéﬁéﬁ@apﬁyuﬁ%mgmg from 15 to

A sufq gﬁf_g i’lO{I "R @aéﬂ%ﬁk b AK@ine sﬂfﬁ%ﬁe@h@bfgaﬁlélay& was dried

SO vent such as 1 sopropanol I n Schene

‘&dﬁl@asnl\remrmascambqra fe conmpounds of for mJI a c-2 are

only obtained if c-1 is enantionerically pure. If c-1

is a mxture of stereoisoners, than c-2 will also
Pmpaiasion offb-& ni xture of stereoisorners. Detail ed

p f N _ . .
RERE B ARy EegfeRE Y AR 0o (s, (SC ORI fsskyin the generation of
b-@-Thiehygaton isdultaldy peefofmed jn alesholsdathaipesemr®f an organic base at
i ) f Oz o

PESH sofpdB R el pERCSTHIRN b OB | vt e
and extracted with dichloronethane The organic | ayer
Qe eparated, dried over MgpSO4 and t he sol vent was
32%%8§é§ed to yield 16 33 9 (94% of internedi ate a- 2
(2- oxo- 2, 3-di hydr o- | HET 1 dgl e-5-sul fonyl chlori d¢
2004/ 016619 PCT/ EP200Q) p379 -26- 2. Schene
order to optain n trogen-substfeut ed ,
1, 3- dlhydro%;~g- -2-ones of fornyla (5\3&

Boc

Boc

0 HO
c-1 -2

Intermediate ¢-2, may be prepared by adding an amine of formula HoN-R4 to an

intermediate ¢-1 in a suitable solvent such as isopropanol.
In scheme D, enantiomerically pure compounds of formula ¢-2 are only obtained if ¢-1
is enantiomerically pure. If ¢-1 is a mixture of stereoisomers, than ¢-2 will also consist

of a mixture of stereoisomers.

Detailed description of the synthesis

1. Scheme A-1
A mixture of 46 ml chlorosulfonic acid and 10g of 1,3-dihydro-indol-2-one (a-1) was

heated to 50°C during 12 hours. After cooling down to room temperature, the mixture
was poured on ice and water and extracted with dichloromethane. The organic layer
was separated, dried over MgSOy and the solvent was evaporated to yield 16.33 g
(94%) of intermediate a-2 (2-0x0-2,3-dihydro-1H-indole-5-sulfonyl chloride).
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35

di hydr o-i ndol - 2-one can be reacted with an activated
al kyl derivative R6X, such as an alkylhalide in a
W@ iotaidedd aproti ¢ pol ar sol vent sol vent such aBCT/EP2003/050379
tetrahydrofuran (THF), 5 di mst_ﬁélfor manm de ( DIVF),
di chl orenmet hane (DCM and in tHe presence of a base
such as NaH, potassium carbonate or sodi um carbonate.

iﬁmt%f was stirred at roomtenperature (RT) and

| kyl s such as al kyl halide or acyl halide
Tneprsler 4ol obthin Rétrogenidstituied Li3sdhyde-ingtol2-angst aibfogmula (a-3), 1,3-

A i s g 0
Alig habide tih ensuitablepprofigspalar selventegplyedr sichras tgtralgpdroturan (THE),
%ﬁ?ﬁhﬁ?&@lﬁﬁ i ﬂ%lgﬁ@%ﬁ%g{% Sa i 3RE §flesence of a base

solvent rie gnesi um_ )
sudhphaNetH, | prtessindi carkorata onesodiwn| carlenaby The mixture was stirred at

RO A LIRS, R S RIS it or oyl alde were
pddecke®ir X, odteréined s Isdbgem snitablyssedectst fione (b B.Br; Re is selected

PG, Ty, ETRAETRINS. BiEpahn mivurs v
girrad BvemeglaratRBnThén kvagerTives aidstedipad dhe innxbrreraisagdracted with a

PLHJ[abi(1:€ gigﬂf%n{) L d %ﬁ]f%%l(?lg ng%ggl]l}]lﬂl %lg)ﬁg‘@:l. ‘cml%ﬂﬂe{ﬁlﬁtrefg{?%as isolated by

ohiexéne or exa- di ene was s . .
omystatiigiioni or purHijcitionem siticm gplh dntermediateeardvwas obtained according to

rotecti . r. 4 he purpose of the synthesis

g}eélﬁgé%%gﬁgﬂﬁlgg IO#CPE@G }b?esent invention, R2 at this
stage of the synthesis, may al so be a protecting group
1 /%25 preferred protecting group is benzyl, nore

P 1 and R2 are both benzyl, thus formng a
dilbRrepgtationiodtbrl Sui t abl e al cohol s for said reaction

e e t el r o .
35 Bl e b BT COR g, AP Bt i in o
PAtld268di ate b-2. 30 3.3 Preparation of b-3. To
internmedi ate b-2, in an organic solvent, was added

R1- (L)-(l eaving group) and a base. This reaction is a
BrePepaedionaiftbe2t 0 gener at e car bar nat es.

ﬁh%%é&ﬁ@g‘r@?g%g%&dig{e) B-4' iGN BseMLHPP/EBY R&HBIIGH bNPd/OH in
ty¢Ihetkanet dryl, 2uviy clopexepyllene 3vast stiytedarvsonightingehydrogen atmosphere to
hyd hl ori ' - L I

P B At 9p BERRAS AR s ot
puiseabingestion, Ry atshishtags ditbakprtbessinmealsuderagprotesting group Py A
PR hrfoibls s bP TR o B RRaRE 2 ke i o benzyl, thus
Solnviegta dibapod a@dty. Shaabletadecahett far sadasagion dreedg.dvieOH, EtOH,
il |+ WD.2004/ 016619 PCT/ -
BoasrueTorheomigoi Wil ARGR A SRy Srpopda 1 yibia

antenhediateshk@h as met hanol, et hanol or isopropanol,
was acidified (e.g. by the addition of HJ) to renove
protecting group P2. Suitable

3.3 Preparation of b-3.

To intermediate b-2, in an organic solvent, was added R;-(L)-(leaving group) and a base.

This reaction is a preferred route to generate carbamates. Alternatively, R;-(L)-(leaving
group) may be added in the presence of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloric acid (EDC) and 1-hydroxybenzotriazole (HOBT) or an alcohol such as zer¢-
butanol in a suitable solvent such as dichloromethane. Using the alternative strategy
amides may be obtained. The reaction mixture was stirred overnight at RT and the

solvent evaporated. The intermediate was purified on silica gel.
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protecting groups are e.g. boc, Fnoc, Cbz. A preferred
protecting group is boc. The 5 m xture was stirred

wo@r/onieght at RT. Then an or gani c sol vent wasPEOERZ03/050379

Suitabl e solvents are e.g. 2 | acet at e,
acetonitrile, aceton, cycl ohex chl or of orm
toluene. The pH of the m xture vvas neutralized and

%ngﬁgd Yrpeshed with brine. Neutralization can

by sodi um carbonate. The oraTam C

A ayispuread ideireediatsvies, Mygcrhels qudvacanthenek gthago prisgpropanol,
\JV%% Hﬁg:'dg(%% IB?/‘%hegt ifioR of mz&g¥éé1‘?€vé)§ro?ec§in§ -FolfP,. Suitable

ure o I nt'er e in an_organic
motecting gaoupsi are €lge bop,r]émge],g@b;@fA arefertedprotecting group is boc. The
1%%{}}4 gl &hifed %%tl‘ﬁgﬁtt JtRE T (Fi'gaﬁ%(‘slt)%ﬁi( 28 added. Suitable
or o bl e

orm and ene are exanp Sul t
ol geants aresog vathylacetatel aegtomitrilesageterbloy clobpsdice ahkozr@ﬂ@rmstoluene

t r J
L R e e s
lgemuahzamnfcas sditably bectonb dyasodium ¢abepsaisqlbaorganig tayer was dried
ri [ SH and the
Qs Ofdud S AR AR R ER B D0 o on
silica gel. 20 3.6 Preparation of b-6 Reaction of
| ot U ”Erd" 5’3 wi th al dehydes (R5, -C(=0O-H) results
iﬁiﬁ%—é@% n of b-6. The reaction is suitably
pdrvas addbdito saahoote of intermikdiaty belencn efganic sohganpied in the

@%ﬁ%@@&%ﬁeéﬁ%ﬁf@g@%nﬁ% Oﬁlgtg}?n% ra%té%%@ﬁ@aﬂg {18 form and

20006 61 PIET/ERANAEL 05OBI9solvags. AmiBgscargsuitatNy elected from

%grﬁ%hﬂamlﬁ% d!b 1%@' %@ grﬁz ak‘g}_ﬁné_}lrga@osam?a a&(ﬁ'pgd} (é 18 hours and

Nashed with a solution of sodium bicarbonate and subsequently with brme The

organic layer was dried over MgSO4 and the solvent was evaporated. The compound
was purified on silica gel.

3.6 Preparation of b-6
Reaction of intermediate b-5 with aldehydes (Rs,-C(=0)-H) results in the generation of

b-6. The reaction is suitably performed in alcohols in the presence of an organic base
e.g. pipiridine and at temperatures ranging from 65-100°C.

4, Preparation of compound 7
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HORsa O OO\ 1 O/ I NHNH NN OOHOH~CA NN
\O HOHd-5d-6 4.1 Preparation of d-2. The m xture

wWo@R0040181yg of internmediate d-1 in MeOH and 5 gPOI/EPZOE050379

10% was stirred overnight in 3 hydr ogen at nosphere.
The m xture was filtered using & filter such as 5
celite and the solvent was evaporated to yield 48 g
(96% of int diate d-2 (tert- butyl

N-[ 3-am no- 2 roxy-4- phenyl butyl] - N-i sobutyl ca
tion of d-3. To a mxture of 7 ¢
i nt\erpEdh atle _d<2 PPF 300 m of di chl or onet hagg
g of

e&xahydr of ur o[ 2, 3-b] furan- 3-yl ox aK(

bon y]- 2,5-pyrrolidinedi oney ar edoaccor di n

the procedqure described in W9967 nd7yZ.

triethylam ne. The reaction m xtdre tj?

overni ght at RT and the solvent evaporatedd Th

conpound was purified on silica gel yielding 9 g (88%
internmedi ate c-3

(Hexahydrofur 3-b] furan-3-yl N-{1- benzyl 3-[¢

but car ony
noJ - 2- hydr oxypr opy! }@hﬁ@@i
4/0 RBOO@-/—Q%G%—?—Q— 2 4.3

d- 4. ToaH1xt g of |nterrred|ated [ 120 ni
of ethgnol was added drop wise a solution of
hydrochlori¢ acid ge.g. 6N HJ) in isoprop&tol. The

m xture was|stiGlrgd over night at RT. 300nl

et hyl acet at vvaséa N8 he m xture was washed wth

5 sodi um bi ¢car bonat &_s#® ion 3 tines and with brine.

The organic'l ayer was drHed over MSO4 and

concentrated to yield 5. S(g (77% of internediate d-4 Rsa
yan- 3-yl

(Hexahydrofuro- [2 3- b]
N-[ 1- benzyl - 2- h 3-
54 Prepar
ound -

M 1Q0 and 1. 72 9 tr hyI o
49 0=~ |Nh§e<dro | Hi ndol e-5-€u )LChl ori de \é
was added. NThel mi xt e was™ stirred &./r oo® N
tenperature fo(?H12‘\hﬁ?rs and washed with a SO|HUtI ap o
sodi um b| carbonate and with brine. The organic Iayer

was dried%Bver MySO4 and the solvent was removed. The
cormpound was purified on silica gel yielding 4 g"t80%

af1 Preparation of d-2.
The mixture of 76.9 g of intermediate d-1 in MeOH and 5 g of Pd/C 10% was stirred

overnight in a hydrogen atmosphere. The mixture was filtered using a filter such as

5 10 To a m'xture of

celite and the solvent was evaporated to yield 48 g (96%) of intermediate d-2 (tert-
butyl N-[3-amino-2-hydroxy-4-phenylbutyl]-N-isobutylcarbamate).

4.2 Preparation of d-3.

To a mixture of 7 g of intermediate d-2 in 300 ml of dichloromethane (DCM) was
added 5.63 g of 1-[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-ylJoxycarbonyloxy]-
2,5-pyrrolidinedione (prepared according to the procedure described in WO9967417)

and 2.1 g of triethylamine. The reaction mixture was stirred overnight at RT and the
solvent evaporated. The compound was purified on silica gel yielding 9 g (88%) of
intermediate ¢-3 (Hexahydrofuro[2,3-b]furan-3-yl N-{1-benzyl-3-[(tert-
butoxycarbonyl) (isobutyl)amino]-2-hydroxypropyl} carbamate).
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15 internedi ate c-5 (Hexahydrofuro[ 2, 3-b]furan-3-yl
N- (1- benzyl - 2- hydr oxy- 3-{i sobut yl

W ¢@40x@1®2, 3- di hydro-1 H i ndol - 5-yl ) sul f onyl ] amP@DEP2003/050379

} propyl } car bamat €) (conpound 21 4.5 Preparation of
d-6 (conmpound 7) 0 O OO OO :~OA S O HNO™
20 To a mxture of 1 g of internediate d-5 in 40i nl of

Ql..3 7 g piperidine, 206 ng furfural dehyd
f%g’?g?&a%“. Qriﬁé:“m xture was stirred at 85C for 6 hours. .
Tee enixtuwaof Qqziefintamediate drXin2Q) wdof @marlalcwaa adgadlrop wise a

S Bt S0 I
aver sidht ah R Ty 800wl ethyilangtate ’_wag a@g}g@/@n thed@ﬁg@rm@aywashed with

4&%{@ benzgmagé ?§1P§5€ (%irﬁ%?% ﬁg r(r)re amo })a)%fgr was _drled over

e elr and %ncndtndlteé tglyleld §ifi ¢ 67@’,{6) of 1ntermed1ate d 4 (Hexahydrofuro-

& S oGP osi i b T

(1) may al so be converted to the correspondi ng N oxide
ggiorrrstit’ Eﬂvg ng art-known procedures for converting

3 ogen into its Noxide form Said

Tb axnntatreo]f 3. 3hg bf oompaynd)drk DICM B 0vd ani dd7 g trigihyl amine,

-.Oﬁg %Yg tdé%%&% 012?/ ?&Oqg %QSLE%FEE@Ea/ %g%a%e% ’ﬁ% mlxture was

or mil
strrgahatcroom tienmpegpwmiecfop &2 dwuceand waghedpritiaa @oluﬁ@mgﬁwodlum

g %opgt%s AR %:b?’ﬁs{f@é %rlegéﬁ[g)la er \wgth%g E\é Xﬁg%ﬁbil and the solvent

Wa@l relm)\rmr dhedmmgoondsmsmur;fmdmn sihca ga]gpr:]dptg étge(SO‘%) of

an er G
%Eiéﬂ-f-g |c-§ (Ig iw??%fgl p]iﬁ%lﬁggl -b&&yﬁ% ]ﬁ/cﬁéxy 3-{isobutyl

E(Qb:&tol 2 Gt-diﬁydbrenanada]rMﬂ))sukf&mylﬂammodlprwyg} carbamate)(compound 21).
3- chl or o- benzenecar boper oxoi ¢ aci d, peroxoal kanoi c
acids, e.g. peroxoacetic acid, alkylhydroperoxides,
4.5Prepmatioh o -6 bogoinpeend ) de. Sui t abl e sol vents are,
for exanple, water, |oweral kanols, e.g. ethanol and
the |ike, hydrocarbons Og.g. toluene, ketones, e.g.
2- but anone, hal ogenat ed Rydrocarbons, e.qg.
di chl or onet hane, and m xtwure® of such 10 sol vents.
The present conpgunds ca us be used in aninals,
preferably in G iNH particular in humans as
pha eu%rcals m xtures with one anot her

' /kao m of pRarrgceuti cal preparations.

O

To a mixture of 1 g of intermediate d-5 in 40ml of ethanol and 217 mg piperidine,

206 mg furfuraldehyd was added. The mixture was stirred at 85°C for 6 hours. Water
was added and the mixture was extracted with ethyl acetate. The organic layer was
dried over MgSO4 and the solvent was removed. The compound was purified on silica
gel yielding 1.1 g (95%) of compound 7 (d-6)(Hexahydrofuro[2,3-b]furan-3-yl
N-{1-benzyl-3-[({3-[(E)-2-furylmethylidene]-2-ox0-2,3-dihydro-1H-indol-5-yl} -
sulfonyl) (isobutyl)amino]-2-hydroxypropyl}carbamate) in 70/30 E/Z mixture observed
by NMR.

The compounds of formula (T) may also be converted to the corresponding N-oxide
forms following art-known procedures for converting a trivalent nitrogen into its

N-oxide form. Said N-oxidation reaction may generally be carried out by reacting the
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15 Furthernore, the present invention relates to

phar maceuti cal preparations which as active
w@omghideuent s contain an effective dose of at PEHEP2005€50379

of the conmpounds of formula (%@2 in addition to

custonmary pharnaeceutically inndCuous excipients and

auxiliaries. The phar maceuti cal preparations nornmally

h%'n{‘at%\?éll (ﬂflfﬁ Wﬁh%t ggfol?r@at@o ERIMROSINBL o anic peroxide.

maceut i preparations can be
fbpmparle@ mar@mqm'ﬁé ek fOMPTise rfoE EXxaBpisn By P8ek peioxide, alkali
1{'1?@ 8t éarflfé’l{(ﬁglﬂé PéﬁdesaE d. %@&hnpﬁ@roﬁfdea})oﬁmﬁtﬁ@omde
orrru toe her wth one or hore so
dppoeprénte hegaimp@pmﬁ@s MasKePPIESH RETERYIABIKS SU 75, 4PF @xpmple,
l?e{%ﬂenécfar ?%H}{%qc ablﬁ Jr R Q?Jshﬁge(‘l"béﬁke%@ﬁbo%eroxmc acid, e.g.
armaceut| ca ive compounds, are brought into a

%—uhloambenmmwpcmomqldzmﬂf@ﬁoﬁﬂm@%affldﬁ,rﬁ pefprQagetic acid,
aqﬁglhifﬁxeogvepcﬁﬂaése d AFe, R bﬂ%&%?ﬁ}&bﬁﬁﬁ KRitAMERBlvents are, for example,

or vet’e nar armaceutical s
whiec, Howenakkianols, cgn@‘fband andabe dikaghydsoearbons g ttolypne, ketones,

|
¢ Brr-BienBiG PIUGRRE AL o RERE RIS olhetfyl and pixtures of such
gdeerps.ef erred adm ni stration bei ng dependent on the
i ndi vi dual case, e.g., the 30 particular course of the
di sorder to be treated. Oral adm nistration is _
" Phepesemdonipemngde can thuskiel used i anivhads.aprefarably ammanzmals, and in
0 dgy
%%'Qgﬂglé} lgfﬁ Vﬁ%‘ C%bﬁar%egﬁticggﬁnlg s% elﬁlﬂtgl%st\’hﬁl one another or in the

ar € sui esired

fuar ofygenmiacaltidab prapheations. Besi de sol vent s,

gel -form ng agents, suppository bases, tabl et

auxiliaries and other active 35 conpound carriers,
Buttheiaterthe pretiespivsatiors relats ke pharsraseutionl ipreparasions which as

fl
%(gg\l\éfgon%@{ueh%ﬁc%ﬂgauﬁ all re?%@ﬁV?H %’eec?f e%tslé’%svg ]!é PFE{?ZO& nogggs of
tormuto () imadditianeo ahsiommssepharmaﬁ@m%ky/ inneeiys excipients and

PCT .EP20 (0] o
B‘f%{ 1%% Oglgcf @Q%zgarcg%tg 1%‘1J ar 29:16 %1&)3 fgﬁy QBtﬂﬁ £0.1 to 90% by weight of
acbm\plowd affomstla (Hu I'Rhe phacrga@@mcgk mpanatlvmppm bayprepared in a

L
atmipbmd ofhforprubp by tage@enwnhmme)r mengi spiliduexl lispuid ph armaceutlcal
grécélp S aﬁld??{e%gcnﬁ rfglda%do[f dedfted rlﬁ%%l}{blllaé} éﬁ%itﬂ IE‘)‘df@ﬂf)hgrﬂmaceutlcal

eat men ani nmal
actﬂm:ctcmﬂpwrtds amerh:eegltvlmmsaastatabéﬂ ahoisttivadpaned dopgge form

Ol'bg 5%89 i’%t“gﬁd ESIFE p?‘? ?&3‘? ﬁqﬁ%”ﬁ@ﬁgfghﬂﬁ g}ﬁé}%rﬁdgy medicine.
present i nventi on, espeC|aIIy condi ti ons associ at ed

Wbl R0 o O o BIP S5 AL SudPALBIAEY 6 Te InDEAtHFean be
gémﬁﬁlaﬂeréde(&allynpehaniteruibablg/ ihePergnouvaly, \rmwlbaé)yahh@iﬁtl@n or

?ent r @\/,}10 21 ?fgﬁdrgél %t?ag}ro %i%%ﬁ%ﬁeﬁl%\ﬁﬁ'o&g%sﬁﬁg a}?dual case, e.g., the

qbart&mlara;oamé ofithe disoedes @b be dsated. Tl edmpuistnatsorois préferred.
present invention or any subgroup thereof nay

therefore be used as nedicines against

&lh@ qomrdkildsieih thonet it ifanHiar Saithe bads af his expditdinosledge with the

gam ll%gigiso fyvgltlg::llgﬁrets&l g#%rgohﬁgz ! l S S@B%rgﬁ?ce%gfgﬁr?ﬁﬁnulau% Beside
solvents, gel-forming agents, suppository bases tablet auxiliaries and other active
compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents,
preservatives, solubilizers, agents for achieving a depot effect, buffer substances or
colorants are also useful.
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effective to conbat the conditions associated with HV
and ot her pathogenic retroviruses, especially H V-1.

w@orgeysent | y, the conpounds of the present i nRENEPIN3/050379

can be used in the manufacture gf a nmedi canent usef ul
for treating conditions assoéthted with H V and ot her
pat hogeni c retroviruses, in particular nedi canents 20

ﬁ&ﬁé‘ﬂpefrﬁﬁﬁ%ﬁ@ﬂlﬁ%&?&b gﬁ%ﬁgﬂogfeﬁfets eﬁlachﬁﬁl IWhéﬂr agﬁﬂgy against

resi VI'Tus red di ment
rimifiediigonsisentHEY nr@teamaenzy@msf the @@m%mﬁla obth %ﬁeﬁm anvention are

L{slagn 9t ﬁeﬂ‘%feeft%ﬁ% QfJﬁdﬁ\HSﬁzﬁQﬁnﬂe ng'%?l RN Hh@$EUhe pPdpliylaxis of these

reatln |nfect|on or
mdsze@saés dn gonerat, dle wmpomd& @f the pgesneétsmg@%tmn may be useful in the

tﬁfavﬁ%}{fl (?#\gaﬂrﬁ' be&JdFﬁrbnﬁﬁaE MnfeclRIWRA Vlﬂuﬁbs%ﬁééecéﬂlﬁénce is mediated

\ ctilon e Invention also relates to a
by ton deperfdstupeat th@gprateas‘t eryinrea Canditéansi veltich gnayabe prevented or

tgéat%&?%hatﬁé 981#1@5?%5"\611&“%?%%% gfvggtloﬁ %%’E)éélélw condltlons associated

Fovirus i n i oh co m ni s erln&:S
with IV amd otherpathegendt retrovinfseadnelude AdDParAl ailated complex

@%ﬂ@ﬁ i)@g%%l{g? ég%.lrgl n%zlddly ng)h@délt{ﬁﬂf S%LD? 'é? g&f/eélﬁc{%l dHonic central
nﬁ&rVamsasystann (6N S) descasesfaansad lay (thovnmse% Aychs adp jpb@p;ample HIV

ﬁ{aﬁe%{ ddrlerdiiS %ﬁﬂﬂft@)@% g&lgrog{s a medi canent for

ing a pro eas a nulti-drug resistant
retrowrus in a manmal infected W|th said retrovirus,

tﬁ%?@m&g@ﬁ&%’f tgy h%/es%ntr 1?1%1&‘1'&{ b‘lsa \gPOLﬂPﬂﬁE%f may thel efore be used

resen nt'l on rel ates
ashmed&mesfagﬁmsmhoafe@h):ntmreda:wldﬁwmgr Sapsd u*eeerSea)medwmm@r method of

ﬁrga&%ﬁgéamﬁ érs otgle Eg?[% u{lﬁfat jonnb Rty nlgfe htshéﬁzﬁ’té%f an amount

|ca 1 on
effgdtivead mombat/\themwtmw:sgomed EPQDH%V @@dsﬂber pegiogpnic

{eglr&ﬁﬁg(%ss F%%e& aé& qu\g%sle %0111 ﬁﬁéﬁt ap Eﬂ?é@mﬁ&ﬁﬂs\}iff’tﬂe BRfSent invention
mrpm:umdi inahé maaufmaad ouf @ rhibd.lcalﬁem’rc@eflﬂ Ifer peaténgneonditions

ﬁsa layesdd %Fm cﬁg conb g@ﬁlp 'réu N&ﬁs@g qﬁ?ﬁgﬁlédﬁaﬂngﬁ’ig&nents

oseftulafon tieatibg patigs ertfed;ted ith mﬂlwddsug rests@n(c GHIY! viggs. on

of an antiretroviral conpound and a conpound of the

present invention can be used as a nedicine. Thus,

Ithe profesredemibodntritpthedhsantionl rgtages todshauspeba gempound of formula

??tr ?{&’n s nl?%%Hé Iﬂ%l %5)1{'?1 Hla?lﬁ,lfel B %rf%ﬁﬁg%lcélﬂg%'r ®eating or

PGV al
combhtiieg infejpar @t dissase asso&ua‘mﬂ mﬂneuukx—dmggamataat tatrovirus infection

fsrﬁg @?{npa‘a Plﬁf)grtJCﬂla% ﬁgl% ﬁrgquecﬁf) r ﬂ‘lﬁ? %h% grlcvtehﬂf)ﬁ% SOC}Eﬁites toa
méthiad of weptingsd stmviral atfedidn os esliseTbriassocistadontihmgti-drug
5?&53%‘}'[2{"?%/8"@]5{ lﬁ%t ' 1(\)9%3(:6)]1 iyl stn%]a(!hﬂ n?&%tlngétc@%%aq{lﬁﬁ?ﬁﬁleed thereof an

b flovvivadah beiteofeycdBypelmoinef foahDB) (Ipor a\st[h@aeu) thesebt.

Conpl ex (ARC), the conmpounds of this invention nmay be

co-adm nistered in conbination with for instance, 15

b Bgother preferbdd @ﬁbodlﬂumltg the prdsent imvamrerelatex tar the use of formula (I)

sul f at sur an )

BB o8cerpiih Aerhinr 1B MR TyeRR adRefopmE Ll RiBEy o protease of
21Rd9-drug resistant retrovirus in a mammal infected with sald retrovirus, in particular
HIV-1 retrovirus.

In another preferred embodiment, the present invention relates to the use of formula (I)
or any subgroup thereof in the manufacture of a medicament for inhibiting multi-drug

resistant retroviral replication, in particular HIV-1 replication.



10

15

20

25

30

35

5-heli x, D peptide ADS-J1; co-receptor binding

i nhibitors, such as, for exanple, AMD 3100, ANMD 3465,
WORrMD1046319 AMD3451 (Bi cycl ans), TAK 779; SHC- C PCT/EP2003/050379

(SCH351125), SHC-D, PRO 140RT iphi bltors such as, for

exanpl e, foscarnet and 20 prodll3 nucl eosi de RTIs,

such as, for exanple, AZT, 3TC, DDC DDl , DA4T,

fff@ﬁ&ﬁ?&u?d:s-r& thpﬁg%genﬂqg&u&ﬁo fa Ng]afso Pﬁ@hé’@ﬁi i@lﬁllﬁﬂﬂl ex vivo

tenofovir);
sulensonthining AV sIrexpaeod tape ﬁéPOS?éItQHWdl H@nce the present

ﬁ.@}{&ﬁ?ﬁg asﬁb@ﬂgedgfo N;yltB@I\Q tp&é@eﬁfiﬁi e{‘%cilychﬁiﬁ $antisle which contains

IVvirine

@alprsavpecitmbto ORGP T beBRPOFT, tO@ﬂébsz DPCOB3,

cal anolide A 25 SJ-1366, TSAO, 4"-deam nated TSAO

MVI 50, MV026048; RNAse H inhibitors, such as,
Amwteeqomnaaetvof PD2RGEE®VirThTompewns aush & CO@@@Hn%f the present

ﬁnﬁ&?% Be uggi ?1 cméﬂ%hu:iK%ﬂe Efe@%?&h@éﬁlon also relates to a

ors, or exa 8906
ﬁwdnaﬁmntmnm@(aé e qontp@bmd@fihe pigsentagyertion, é&‘éﬁ@l eélother

@ggﬁéﬁﬁ@%hlrcowo qods bf%oﬁﬁgﬁ% a%re?éttaﬂﬂﬁ\fbf smﬁﬁﬂaﬁé&ﬁv Sdparate or

navi navi r
4REBRNBa] B intwatmentiaf re@@@raaanfecmzs s particujar amathr: ireatment of

R T s T

REMARRBOor MRIABBEAN ariidias 8Bociamg- with Hlvaisifeqtians, such as

ﬂuge(fh;é%%?l%geﬁ 1%%’92 ggﬁal%}ﬂeo@ﬁ%} RADSS Reﬁﬁ'@C@?glex (ARC), the

CRet rmne ynojirrimnycin
Stvapoomds mfathnsanvaagprmmay ibd@osadsyiméstesied tih combinagion with for instance,

egt d
PG5 P, L 56 AP o ARG S ) g s, sl
c&mlmcmsﬂz B304 ﬁlls&ﬁtl@lhﬁﬁmrﬁmcb 24,0608%8mple3 T26G1E1249,

T
6@0@, AMT.DdAﬁS; AMIR704htAMMAHRN (Bigaedarnsy dler7dh; SHC-C
gﬁ%ﬁgg?g 3), ﬁgﬁ D, PR lgf%ktqemﬁ[qiﬁ%@ %lublrﬂ as, 'fm @ﬁélﬁﬁf&nfoscamet and

rexone) W §
perdrags;diucteossietRil sy cébascﬁqrcﬂ&an@e (M@ ”H‘GQPDC DDI, D4T,

Pl BooD ARG HOTCO pRenETm I ARDAAE KTk Mnch SSoRE Bidmple,

PO/IBAE Pwm(mnofmr)bhmms}s sldbnasn ﬁ@reemampw nfee'maptm, delavirdine,

EERIGHEDS SRR o-ChEtBATRIARLE I BE PV a5 Ml BF AR MK C-442,

dH0 08 UR 782, (ﬁ‘apramrimp;dhﬂ@ %IlyWC%QCEP@Q%@F DPC083, calanolide A,

GRS MU RRIRISE O TEY IS ARSI AE) B,

a efor ekaapkad SfPﬂ 693 Y hBDfl 3633 8; éiT:AB mnmbltelrsnsuqhaam &rsﬂxwrmle RO- 5-

5088235 Ly M SRTRNI0, s PRSP ERARY o8t .
df360 hprolmsabldhblztatts; suchf asl fmwxaglpﬂmﬂmmana\on and prdtbug GW908,

di vi d
SofBRtin AT, FRrar AR R R aba Bk RS 186346,
ayd-anhvierBEC 631 DPG 684 tqmhnaie AGSDT6, ImodenakinoGs 33 HatKNI-413,

INERT L 2R FE e dgo JAs X BERLEMT, rEAReofleRR 008,

@D B78390, PD178392, PNU 140135, TMC-114, masllmc acid, U- 140690
glycosylation inhibitors, such as, for example, castanospermine, deoxynojirimycine.

The combination may provide a synergistic effect, wherein viral infectivity and its
associated symptoms may be prevented, substantially reduced, or eliminated

completely.
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nodul at or of netabolization via cytochrone P450. Such

conbination therapy in different fornulations, may be
wa@eaokioiater ed si mul t aneously, sequentially or PCTI/EP2003/050379

i ndependent|y of each other. A%ier natively, such

conbi nati on may be adninisterétras a 20 single

formul ati on, wherein the active ingredients are

'1; i p(%)?lgfé{]nfdrs gﬁ‘ﬂ#‘ﬁ% g&ftqﬁ{/é{tio‘i’ir}nays Y |Heae{dl%ﬁi53|téfe@ 'in combmatlon with

ator may be adm njstered
igpmEnano Ldatrotrs;(eeg;t biogitiging abHduendn }h@lrg@rquqg antlbody, IL-2,

Iﬂétﬁﬁ %Elflkle?ﬂ‘édlﬂ rinte?fe%f? 5?&%}’ and ﬁ‘eﬁtr@ﬁcbrﬂapt witiphhtebibfics (e.g.,

Vi's-a- he” conpound Lesent

pmtmmﬂnlmqls()mlat@mtoklwrﬁg@ H@Z),dﬂodlﬁgto'g:f gggﬁp ines, chemokines or
th@¥§cfé§'to%)d?ér§oig(e]g2? Illf’)"ﬁr or %s ?éagffﬁ'b%% ﬁpﬁrﬁ@né}&b'aﬁlehorate

Sul tab aci/ 10 is 1:
domimt, omdimeingte KB iyfectien pad its sympnom@ Seeh |cewéqmatmrthel apy in

cﬁ?fege;n?lfommﬁst E?aé"l&n cﬁﬁfrfﬁtm% @I% o@tglyt E@qdéhﬁ&ﬁjﬂbr

ion are nrx tives, such
inadepgnidently of sectbothen e&lsernatlvamr&ucbucpn@m@wnamay be @g]wlstered asa

g%%nﬁ?é}ﬁglgﬁgnw et e g@r?&gﬁts A8 felbded ?Héﬁo R ®rmulation

ron orms such ets, coate
stimhxlltenmusbaodsapamdb/es aqueous, al cohol i c, or oily
sol utions. Exanples of suitable inert carriers are
gum arabi c, magnesi a, nagnesi um carbonate, potassi um
”ﬁh@sqnhpbmdsl atahe @e:sengﬂnucmg@} may aéstoabez;atdmma;stered in combination with

|
RSt B i esBl2fh ol vt ApfiRsioh T Y BRA @ dudividual.
Bhesteabb@laidr:y inekhodepicampaunals thaslintenfiess with the g@(ifﬂlﬂlga’[l@m at
@EP{@B 1'§c's|S chsa & S/t réllﬂgfljﬁweft 19ké%\9f1 tﬁﬁ%e{/ér‘c’dsfsoehiymes exist of

or aqueous
Syibchnomesth‘.'r(le owatoé whieht tsacrmd)th snnngSQoaA({ dblﬁglavmls an example of a

@8?39%{[ (gf rg%tgsglllzatlo g\hé ‘rag&éhso ugg? Lgtgaclf(!)lﬁ}lblﬁatlon therapy in

diffeiréntafoiraslations, mahbe adubiisiestd: famumnﬁmsits sequentially or

fRESLORaRl iy 5&@?%@9&%3@%@&% éf)%blﬁé’t‘?cﬁyﬁﬁg%‘é%fn%lstered asa

I on Ive CO
sﬁaglerfedmwlatimn iheredubet antivengred ientreary rclﬁ@mfﬁﬁfpméh@ fformulation

g%uﬁgapgg%% %? ﬁ€p0a1 %t@wu AdH 6 ﬁuﬁ{oﬁrﬂé}; e Bdm%?ﬂekéc?e{t' tfe same or

I on, Ssuspension, or enu
diféeremtmptianas $hfoé0mp«nmd1d>ﬁth(3 |p)res@amrwpsuomel>re§e@@iﬂw iheeyeight ratio of

gucﬁir@hgylggﬁp\{}% lglnﬁgi e‘é Id&%’f tHe T)g?seﬁpmvgmptlﬁodﬁlgfm compound

on or tn
pf theaprasdnd misventon} mbll aa osMwentrmrarpeqfelfable %waﬂm & 1:3 or lower,

wat er, .physi ol | | s, )
L e S A
sol utions such as glucose or nmannitol solutlons or
t er nat,i vel. res
Bob B PRl L0 gt B LSRR g a e v
aglitabie aﬂdlaﬂvesm;uchn as bmpmnm efabdmeossmi ipegrdiluspisagiad hwght by means
exa uti ONS w1, S f

pﬁ@q n@‘ﬂﬂgsmstiho@ Pn‘ﬁlile 511{1%%'11 1&fat1‘?>ﬁ“[15| o?%cﬂ a[S tablets, coated
[R1ICIS aﬂiﬂré cap;ﬁtISS |aQua)Lmhakcnhclmthr «:)allyls;bluinmwﬁaibnmles of sultable inert
sol vent, such as_ ethanol or wal.e
SHEIFTS bie it ardtie. T e frast RS csfforfu s B bnosphate, lactose,

afigioké, Qﬁrasltdrsth Cianjagiculat, kem ﬂhl&hnﬂn ¢hisicasd thayxéparahioreean be carried
suc sur,factants rs.an

Fo satyader e erap e Spreprifl S pb S By e vogetable
Q)@ﬁhﬁhzﬂsoﬂsh @u@hcztg su@ﬂ@oma oilng dod 1avee oilc éhtitahlei sodventofar aqueous or
a?cp ho 1cgaf th}/lS are Water ethanol, sugar solutions, or mixtures thereof.
Polyethylene glycols and polypropylene glycols are also useful as further auxiliaries for

other administration forms.
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50% in particular fromapproximately 0.3 to 3% by

weight. In order to enhance the solubility and/or the
wa@e@piokdety of the conpounds of formula (1) in PCDEP2003/050379

phar maceuti cal conpositions, i% can be advantageous to

enpl oy a-, (3- or y-cyclo- dexz}lns or their

derivatives. Also co-solvents such as al cohols may

lidmw?ﬁﬁéﬁ&ﬁ%s oﬁ‘%ﬁ'?‘fénb%y a@tﬁ%ﬁfaﬂdhe tid %ﬁv‘e' domfuntdB&f desired with

conmpounds I'n phar maceuti ca
the splostarides Austomary ther ég@ﬁl’h@ﬁ le,ulaflzgéu@gggmﬁels or further

Ao RS téu%'ﬁ?ouﬁgttho' Ry Aﬁﬁsﬁaﬁ%ﬁé’@h%ﬁn .CPR@esfsunds of

areo re suita e to .their jncrease

faenula (ibcamlrs@ by lyop.ishzq@mm\oﬂm dyephiljeateyelxiame élssf? dor example, for
tﬂ? I‘Qrécﬁlc igh of 1@%% 6XinthdiSn g%}atﬁnsetﬁ%ﬁEl%ﬂ%ﬁ@ for example,

ers ereo erein one Or ‘nore of the hydroxy
\gat@ugxhyefolmmalaahm sdJytioe 6% eleghplss e.goethanal, pr0pan01 glycerol, in

acc?ﬁqtlt (%j Pgat‘asro?ﬁﬁ#@%ﬁb H% ethchtd br ﬁ%nﬁﬁd)lkéﬂlutlons or alternatively

par or 1sopropyl, e.g.
mactdmm)fﬂmemycmme(nss m@ntlmm oxyCL_6al kyl ,

particul arly hydroxy 30 ethyl, hydroxypropyl or

hydr oxybutyl; carboxyCl_ 6a|ky| particul arly
Smdbd)a(phamweumal formlafiges foy ladminiszalies In tﬂﬂ&rfstm;ﬂf aerosols or

%)2? o@(rgt%r lg%ﬁ%@) é %l&tlgé Fs@ yﬁéﬂsﬁ@éﬁi‘c ¥1bﬁ:§ oBHKOmPunds of
fmnimdn(@rer ﬂmnynﬂt}(sp;lbglgallyc tolbiak aﬂi@)uya Qbﬁﬂpgq:eutlcally acceptable

C]lyi%ngl §.Y (GRTO aﬂ%{()ll %Féﬁ%el 5! #?ﬂlxtup@f)f’ b %ﬂ‘!/éhts If required, the

OXyprop not ewor t
fmnmllzmcmrnam adsmlﬂ«bdltlsmlbbc¢ntzmr®hmléia€®eawthahh‘@@hﬁves such as

511% l?llgllf%% f@stg@ﬁﬁgﬂér SRyt # ?p%&éant Such a preparation

éhsh(ytdanbwplmbmyxb the mvan:@mpound ina concentratlon from approximately 0.1 to

5675 0 BRI Sy APRER e G0 ol b 8885 Gledio
PCT/ EP2003/ 050379 -35 The term m xed et her denotes

@i d%a g(g( a]rqllcg %ﬁdér g’cﬁhbfﬁ?f al\{@/gf ﬁlerktﬁhhl[}ﬁéfﬂlg c‘@ﬂlpﬁ)unds of formula (1) in

groups ar e ‘et
;ihzﬁlﬂmemﬂlcaj rcoum@sﬂmmh 1asan b@ adesndagsions to RYMKY=di-spyrcyclo-

?ﬁgtrlgg gi gﬁ%ﬁe EativRs %lsb %Begn_g\%ﬁsn&lc‘ﬁaa)é A olfo% ik akdpRgve the

npounds
sylaboite ahdfon tlufr stabléﬁ@r Of/ﬁﬂ compoede of fcmigllb é]é rin pharmaceutical

g@i@h’mﬁggs IHefE‘g Pépgga]fro% q@%%@é@ﬂ%cféqﬁon Qﬂﬁ"ﬁloﬁts'aﬁﬁ 8f the subject

are w actrv

cogipedidndrs, ohvimyslmlel@qumbﬂeyduq (D] ggncmgsefdowater solubility.
formul ati ng the conmpounds of the present invention.

The formul ations described therein are particularly
ﬁpprqhhaie ﬁ:yclodemrmadm oit, f-raatyi el edeertrg Deeor ghhers and mixed

tel,glsf %gsfaoga@}al %Tr:lt '1{31(31@0&{ \}E?h};dt%xﬁ%gglgéf @f‘trhe %ﬂﬁy&%glucose units
@ﬁ hdoéytdl aderxtrim aream}nenmm;echwuthl(bl eaﬁml,mrasulbdy knftth]qlu ethyl or
ggo:péﬂ‘i%% ggdltq%l 0151?% %‘g&hlﬁt&%ﬁ?w hé/a prd(} 365 K9 ﬁﬁ'i{éé’ul'g ly hydroxy-
feﬂ{ymﬂl}airbmypropyh/omlhﬁbojoﬁautyh dabedyQpsakpla paltt@blaglyo@ax boxymethyl or

24009 PORTRSRA b, RO o FSEL B Qs st o
S:@fbmlyﬂl %allkslfoxtyﬁkﬁ sl partitslafy d:etrbopyras’émxypropyl or carboxyethoxy-
propyl; Ci.salkylcarbonyloxyCi.salkyl, particularly 2-acetyloxypropyl. Especially
noteworthy as complexants and/or solubilizers are -CD, randomly methylated B-CD,
2,6-dimethyl-B-CD, 2-hydroxyethyl-3-CD, 2-hydroxyethyl-y-CD,
2-hydroxypropyl-y-CD and (2-carboxymethoxy)propyl-8-CD, and in particular
2-hydroxypropyl-p-CD (2-HP-3-CD).
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i nvention in pharmaceutical conpositions are descri bed

in W-94/05263, WD 98/42318, EP-A-499,299 and WD
WwW@700440:b49 al |l i ncorporated herein by referenceCT/ERD03/050379

More in particular, the preseng5 conmpounds may be

fornulated in a phar maceut i cal~~ conposi tion conpri sing

a therapeutically effective anount of particles

”ﬁfént%fn? d&g?l %ihe‘? deﬁ@ﬂe% ga/éiba@xgﬁﬁ'déﬁvﬁﬁ%’i Wﬁélréﬁl fkagt two

npoun

ne
oyhhzdnmmhycbaw PIRUDSEpt aiberli méfwst é@fﬁ&@}tegr%mfwhsas &g example,
hyafo}%fé@y a1? h&&iro §m [sion" defines a systemin a
e

as opp to a liquid or gaseous state)
conprising at |east tvvo conmponents, wherein one

&1& 'ﬁﬁ&{%ﬁfqﬁg de ﬁéﬂﬁﬁﬁlﬁﬂ% i rm@re@ént' c%ﬁ*&)ho%\‘lﬁﬁ‘ hyy cérﬁbﬁfaﬁbﬁ? W¥ith a

er-co onent or nent

dickplextimor afletivativedhpiaéhesbean dasenbechin EPhAe'7§9/s3t3é nfilthough the
fpﬁmﬁﬂ%ﬁh ?Eé&lb@ﬁ%&@%{ Ar€ %ﬁlﬂ}’ant&’iﬁhgﬂrd&l% 1@%&%&0 Hiey are equally

or consi s one e as eflne N
mtmeestmgfi‘br fyrmarating thevsompouges b the pigeqrEileyention. The formulations

c%eS%xﬁB&f@lgI‘ ﬁ%?e %ﬁfxﬁlgfaglgl s%‘?chgl% 8P oral § Hngigﬁ%éﬁ h&i‘émﬁfaﬁse an

erre ecause e onent
drhtifoegal aaaetwrsu@rwemte aduffwerma@mmt o&BIcac eﬂﬁuﬂ or a derivative

tgg%%g a% %o hPiliCih %@E&u?ﬁ&dﬁdﬁ‘e '(lilﬁ{S% Bk 1 c@ﬁd E&Irr -afid an

I'sp ersion rses ersi on mhIC ar e
a1es1mlimmmgﬁmugha@ etthy smgﬂtﬁﬁs thmarepgcatm ofdhecpwipesition. Said

r
A Hione SRS iRt FRREpRleble B dd K TnaRhadbutigally
R00pabIGELRIRETS BRYOOBACBO379 -36 The wat er-sol ubl e
polymer in the particles is conveniently a polymer
that has an apparent viscosity of 1 to 100 nPa.s when
Otlss ecbwreshiem way® Wenhaecuhesolubllityrofahe o@poundyef tha present

5 Preferr r

HyeRYoT I ]?%a}rgﬁ% t(l)cfa? ﬂé{%hgsﬁw (feselrlgecmﬁdwyi’/@@@&

WD 98612611 8 SEBsA 149912 %ranidr B0 aB6Ed014, d moawauedilesanaﬂw reference.
a hydroxypropyl nolar substitution fromabout 0.05 to

about 3.0 are generally water soluble. Mthoxy degree
dfors b paiticutarohe peésens ceropotraisavay bhgdomunpied iafa pharmgeeutical

%}%éﬁ%@%gﬁﬁ’ i %S eﬁ‘x’%.r'y %g&gﬂgygﬁ%qi\}%%%ﬁlﬂ Wrthafticldd@nsisting of a
solttbﬂuspmloummqﬁmsg (@ atctmnmﬁ.mdagfefonun}@eﬁl) ahdth) ere ef more

h h
B aRb  RY LRSS o el e, e
particles as defined herei nabove can be prepared by

iha %?rﬂg gog{q %%%‘%Flf%g Ird?ﬁ ?én% B}Z&%Qﬁ la% hﬁrkﬁatg AP S o a liquid or

dassoes state) conpisifey atdusst twolvoipoasnigxiv erefippng c@PRPNGTY IS
er sions
SRPuged RGP AR BB T b 6% R gnoppogerts. When
bzﬁdrdgs re6ie of et cdnhporsents igstible thab ehecsyistesm |19e¢henmoally and physically
r |ate the es nt f
S5 P PGB BUESLE R Lot O PRAP S liesngg p mermo-
dynﬁlh&S,S:HICh&Cﬁ)lidthmﬁlonns aafer recﬂ)tmamtmmlswdlumm'nsotld solutions are
n, an ffectlve aver, r

DRSBTSy SR RLBE S BROb b Es b B8 stfBreadity

bitelvailghle ho s sviganisnphy svidah theyatbadministerdts

The term "a solid dispersion" also comprises dispersions which are less homogenous
throughout than solid solutions. Such dispersions are not chemically and physically
uniform throughout or comprise more than one phase.
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surface of the antiretroviral agent but do not
chemcally bond to the antiretroviral agent. Suitable

wa wotacsinodi fiers can preferably be sel ect ed PECDRP2003/050379

known organi c and 25 inorgani c, pharnmaceuti cal
exci pients. Such excipients i Fﬁ: “ude various polyners,
| ow nol ecul ar wei ght oligoners, natural products and
rhAGL i bifit ijof)Hélethat h
TN BBle LS LPRHIAETs SRGLCALS o piBHdahat has an.
apparenewisosityvedyl of 1GlomPaisavhengdissdvest ise Ao @dupaissglution at 20°C
Sbﬁ\ﬁghves a pharma- 30 ceutical conposition wherein the
present conmpounds are incorporated in hydrophilic
pol ymers and applying this mxture as a coat filmover
: : € hol Ve Bilo¥dsidt HPMC.
Dol B AR At B A bR p R SRR b potts
HRMIGF banting ednethaxy dbgren of sulsinetas Gomoabapit §kiol agut 2.5 and a
h%??@?&%ﬁl 'ng@ilar RARidrOEOR dodut 803! toBBELS .%tc?rr@?bl%}ally water
id™'oeads "conprise (a) a central, rounded o
seibde.iMethoxp degreemf substgutipmgefers tnthe axeragg apmber of methyl ether

BT IR PSR e o o

rR6TE ERROIOBIO6RSNS to tB7avmager iunhbersafimalss of peapylene agde which
s it : _ . h d

1 e R SR A Rl B Rl M or MR SRE ke e,

appropriate dinensions and firmess. Exanples of such
Cert. . : o

RSl oS UERRRL R o SR EBE bR IER PAET Dro Bl i

ditysersiontod thod campomsnss, ratlitoen optyorddlyegrihding phmilling that dispersion.
adi t .of t ' . - i s . . i .

S0t Bihufhen O PP bRGhang ST AR AR el el ckBusion

spraysdntiag ard solmtipniesapgration confbextision Hepngrorederted. i n

an amount effective for use as a standard or reagent

ina 10 test or assay for determning the ability of

Ja npeyt fnthembe pbiavarhend o ifomiulate thelpidsent ¢ampmes dashe, form of

H V growh. .0 . ' t i i .
e L g e T
anopaundSciefit toheaiptas enteffentrenavoagepartiole vzl feps than 1000 nm.

h tVYRI C resi-Stan : I ' / .
DRSHE VRS SRR R D) P LA ARG e o i
afrface eitlsd amtiretrdeirell agehhbuidicsecsdendealy bendHovhe antiretroviral agent.
particularly useful resistance nonitoring systemis a
reconbi nant assay known as the AntivirogranTM The
Suitable sodaceniibtiferacdn preferablyttenslented fioghkndwio atgapia and

second neration ree [ t : f

L e
inlodecatironsipbuslisonodrs] tesupl peeticts andeswr fastanty, Reefergd skrface
et . Anti fni cr.ob. Agent , 1998;
@Q@%qrﬁwﬁ%{loql%l&% A %ﬁag{yi/ﬁgéetg 1gtlts'ence) .
Interestingly, the conmpounds of the present invention

C rise h%rri cal r ti [ eti _

FEY oo b EHe WA ot Yrpt Tfld S PPt LERpGaRAPREoREs a pharma
saititaRBompesitipewitrdiavke preseasepauings aee inedgporaton imhydrophilic
Bglly];rfelrls and apl;li?/isngt t%ﬁsnr]nix%ﬂreenéscaacl:éax A3 er Y‘Eany small beads, thus yielding
a composition with good bioavailability which can conveniently be manufactured and
which is suitable for preparing pharmaceutical dosage forms for oral administration.

Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a
hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.
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group” as used herein refers to chem cal groups

capabl e of form ng a coval ent bond. Reactive groups
wowri/ogener al |y be stable in an aqueous envi r OPOEREP20831050379

wi Il usually be carboxy, phosglgoryl , Or conveni ent

acyl group, either as an ester-or a mixed anhydri de,

or an imdate, or a maleimdate thereby capable of

Nggfeg}'a[kgslﬁtaﬁfévﬁk 68t 2 eﬁ%m te RAdE YRChhAASI biRedsLGht said

n-am no group, a roxy or a thiol at the target
sitesialsrarg pharmesceniitalibessatablngshkanespprentiafg dimensions and

L sl G TR ARl e o BB organic
subsfanees, e8d sqiehadidescanst deratives8wirofcompounds or of

the physiologically tolerable salt(s) thereof to 35

be admi ni stered depends on the individual case and, as = |
Ehestamaof adiministeation mepdeend on therreondisinn of the subsect ge-medication

[.ndy Yigual case for an optinmumeffect. Thus it
%@g@%é@% of course, on the frequency, of

Adother s3peat dbhegmesenhinvestipo ceresynan ditdurcantagergomprising a

C 0 [ I ;
iy Ry I TRULARGIRRES, B 1R £AIRGTor reagent in a
260 BB dRETHERREIBE BT of a-pe@ntinbipkammcretcadfo irdbit HIV
Infecti , : i :
Rt ALY 2R OE bBTE TRG Sy BB en@imafidlls use in
pharamaceuticahiesebrchprbgramseat ed and on whet her the
therapy is acute or prophylactic. Customarily, the
daily dose of a conpound of fornmula (I) in the case
Bhe aompnoiisds @ff the presentinyatiiemcamppnesd imephshotypic kagistance

L ght. | t . .
e N RN AR
sencerdedelopiteddiserses sunhersal]V e Agpartigslarly hiseBil registance
: TRy . . _
T
Antieiropriinat es a iQ Ilyamltema‘_t hbuthersigbput, h‘@cqnd@mation,
| Aventl.on LERRLEd AGEQL AL D LRiRiNG, TELORMR, (escdusBaHlibility, to the
ISP IngRt apsay et G em stry I's indi’cated, 't he
canpounts ¢fthe pessent inagntéorr. addertags Kriekeh vestiniiew budgapts Chemother,

e L AR
06 3 SZ0 O3a OHNH OWNNO R5a EC50 W

g‘&%‘%%ﬁﬁglg’gh%t%ﬁ%g%ff ghéagpergsén'f' iBtion iy EARbH0ASemRally
reactive moieties capable of forming covalent bonds to localized sites such that said
compound have increased tissue retention and half-lives. The term “chemically reactive
group” as used herein refers to chemical groups capable of forming a covalent bond.
Reactive groups will generally be stable in an aqueous environment and will usually be
carboxy, phosphoryl, or convenient acyl group, either as an ester or a mixed anhydride,
or an imidate, or a maleimidate thereby capable of forming a covalent bond with
functionalities such as an amino group, a hydroxy or a thiol at the target site on for
example blood components such as albumine. The compounds of the present invention
may be linked to maleimide or derivatives thereof to form conjugates.

The dose of the present compounds or of the physiologically tolerable salt(s) thereof to
be administered depends on the individual case and, as customary, is to be adapted to
the conditions of the individual case for an optimum effect. Thus it depends, of course,
on the frequency of administration and on the potency and duration of action of the

compounds employed in each case for therapy or prophylaxis, but also on the nature
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i I B e 7.94 -H (3R
............ PCT/EP2003/050379

Experimental Part. .~ _....._.... _.......... . 5 H3C cam

bbb b el SRR sy i R,

Stereochem stry/salts 6 7.71 -H (3R, 3aS, 6aR)/base
xlebl—BIC: CH3 7 7.71 -H (3R, 3aS, 6aR)/base ......

Stereochemistry/salts

"t’a’Rc,]j%S, 6aR)/base

7(336 3al, 6aR)/base

(3R, 3aS, 6aR)/base

..... (3R, 3D, 6aR)/base




14 7.23 -H (-)/base 15 HZCCH, 7.19 -H (3R, 3aS,
6aR)/base \ /CH3 C HZ OH .. ..........
WO 2004/016619 . . . . o ot PCT/EP2003/050379
R
- NO—| Ry r-orrrrreeeee pEGCse— - - | W - | Stereochemistry/salts
e L L] (3R, 388, 6aR)/base
VR P o B HO N\ 7.15 -H (3R 3aS] 6aR)/base
....... T - R ettt
T \/oe ...... _ RN S A I W = § ](-37R1_%3_,S, 6aR)/base
7.11 “H (3R E{f}ﬁaR)/base e -
LT D T BR, 388, 6aR)/base
T _.6.‘;.7. H
06619 Bhr] EBoo0ss b@3Ee3as, GaR)base
stry/salts 19 o (FHS 6. 52
loo76. |1 (3R, 3a$, 6aR)/base
25, 6479 bhsl " i 0|3 3, 6aR)/base
CH3 Compound 21
unds_of the present
ant i -vhkal getivity
ronstrat ed that theks(be’ﬁ’ 3a8, 6aR)/base
mi 5 H V| activity |against
pe | aboratory HV stirain (H V-1 strai rL LAI) .
The cel I Ul ar @ssay. was?Pper f or ne cording to|t
foll bg\% ngd Br\@réx Q@gl af Assa%EEp%ri nment ’l|(gﬁ’ 3a8, 6aR)/base
Met hod: HI V- \or /nock i nf ;eél M4 cells were iﬂcubat ed
for Ve jday the presence of varjous
conce‘%réti/@f t he i nhibitor. 7,%\23t hetend of |tpébase
I ncupat i gn d, all H V- inf ectgdh:el | s have been o
kil led. by the replicatéhg vinus in,the control '
cultufses inthe a %ﬁce of any ippn#%bit' r. cel || BR, 3aS, 6aR)/base
viabjlity is neasured by rreag;uri ng th(F concentrjati on
of N\C/CH3
O
OH
16 “O:© 7.15 |-H (3R, 3aS, 6aR)/base
17 HaC/OD 711 |-H (3R, 3aS, 6aR)/base
18 | ™™ 6.57 |-H (3R, 3aS, 6aR)/base
OH




MIT, a yellow, water soluble tetrazoliur dye that is
converted to a purple, water insoluble formazan in

w0 b@4fndeochondria of living cells only. Upon PCT/EP2003/050379
sol ubilization of the 15 result ng formazan crystals
wi th isopropanol, the absor bancg of the solution is
nmoni t ored_at 540 The values correlate di rectly to

t he |nypbe rRof [ivi ng cells 9E®56‘| ng| g the culdidte&hemistry/salts

at tne L.ulpl etTOom okste five day Tncubation. |he
i nhiplQ orly acbivify of the tonpdutd Wa2Owmdnit oldR, S, 6aR)/base
the virug-infgcteld cells and|was expressed as |EC50

and |[EC90. e val ues represent the anount of |the
conpeund-f-egui-red-t-e—20—prot-egct—50%-ahd—-90%

respetdi Vel y, of the Rells from tth@5 cytdpat hogedBR, 3aS, 6aR)/base
ef fect ofl the vigus he toxicity of |the conpqund was

measiur ed [on t he modk- i ni%8cted cells ahd was expressed
as dC50, iwhich presents the concentfation of

conpeuht—regthretd—to+phitbtrt—the growmthof —the Tetts
by 50% The sel ecti vi ndex (SI) (ratio CC50/ EC50)
is an indication of el ectivity ofathe anti-H 'V
activity of the i
2004/ 016619 PET/ EP 003/ 0503119

S STHR tle expressed as

E £ ﬁl v(g It eklpr essed as

a e
ECS0 O%CC 50 réspecOtvel \ AHaviral spectrum 5
Because of the increasing effergence of drug resistant
H V strains, the present cgppounds were te ed f O
their potency against clinically isolated fll?fé

thiiglryg,aq%r al nutations (Table 2 and 3). These
mut at 1 ons ssoci ated with resistance
,T,hﬁpgp}mpg §ﬁgt gignt |11?‘1ve\7]iUPB§’e§eteﬁ%ﬂFn%eﬁow i I @i act1v1ty ina
@@Eﬁl@?éss@& THREROLYY &Emoﬁ‘d’[ﬁ%& ﬂh@ﬁtlﬁk@ﬁ@l@pb@ndmmblted potent anti-

HM s °°m$é3%ni‘é tshectaferofory THS) HPRRTHEV-PRarRigt. he celtuar

A8ehyANRY Férdtinied ARBlENg td-tift follbwiid ptdoedsrepr esent in
the protease gene of the HV strains (Ato F) used .

A V003!, LO10I, V032T, LO33M EO35D, S037Y, S037D,

'Bdflar R@%%guel%ﬁl MREBRI: KO7OT, A071V, 1072V,
AT T =) ecptgg g;!',i 4 Egg%wereﬂ@eggﬂteqlg 2‘(,?)?6 d%%%g@e presence of
NQribts s0&4MtratiOSOYE the GRRIMItEr. Vﬁl@&ie enldddfOthe id@ibadon period, all HIV-

L0191l , M S037 o4\, 58E LO63P
Aofesiodl cellogave Deioibtied Dygt oy Gotias T ZbE contig] gyltures in the
I %gégi'ge ?][?l\l/hlw?gg  1CelYRAfilityke %sum}(}nehﬁﬁ 33 the concentration of

NO88D,, LO 0 003l
Vg1t a YABQ‘ZVW@‘EQ??@LU\&E@%OIIW %@f?n"%%% a purple, water
]19%%16 ¥08R¥an 1hQﬁ§ﬁ’nt06ﬁ5ﬂMlal@ﬁﬂMn§ de(14 Ofly. NUE@Ih solublhzatlon of the

MD71V, 1084V 15 Resul t. As a neasure of the
gpadting formazay icrypials Wikhelsppropanel Mamce f @*ef Solyfion is

monitored at 540nm. The values correlate directly to the number of living cells
remaining in the culture at the completion of the five day incubation. The inhibitory

activity of the compound was monitored on the virus-infected cells and was expressed

ar e reported as

as ECsp and ECoo. These values represent the amount of the compound required to
protect 50% and 90%, respectively, of the cells from the cytopathogenic effect of the
virus. The toxicity of the compound was measured on the mock-infected cells and was
expressed as CCsp, which represents the concentration of compound required to inhibit
the growth of the cells by 50%. The selectivity index (SI) (ratio CCsop/ECso) 1s an
indication of the selectivity of the anti-HIV activity of the inhibitor. Wherever results
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resistance (FR), defined as FR = EC50( mut ant
strain)/ECS50(H V-1 strain LAI), was determ ned. Table

we2@howe19 he results of the antiviral testing PCI/ERI0E050379

of fold resistance. As can be geen inthis table, the
present conpounds are effectlvé1 In 20 inhibiting a
broad range of nmutant strains: Colum A FR val ue

a&o\i‘%ér%‘?eg%’sf:@ L pBEso PP valuek! Fih%(wﬁﬂﬁfé &Eﬁ@@éd 5 the negative

owar ds mutant C, t owar ds
logarithem pf tl@ﬂegwﬁ emremdtaéﬁé?iﬂéﬁrﬁ@faﬁ?spéctl@yurm F: FR
towards nmutant F. The toxicity (Tox) is expressed as
the pCC50 val ue as determ ned with nock transfected

Astivixal speetra\T di spl ays the pEC50 val ue against wild
|
%%Egggﬁggégﬁ;@g%ﬁ%%% %ﬂgﬂé %‘éﬁgﬁﬁt‘%ﬁ%\f] s{:rams the present

campeunds werstipsigd Sardhei@oteasy seatmstelinisalihigolaed HEY strains
jﬁ@ﬂh%\%é{}é}'hpﬁlgtagi b@ gf%l;lg )Qpirﬁfs@e dl“l?e%e 'ﬁﬁ)tatldﬂ@ dre %;%clﬁltgd with

tesBtdcs. 1o protease, inhibitors argl spltan gm_nsq;* t@a@hpmvgl@sﬁegrees of

éh%x 5}@8 é:?’%%&l%a&t?ﬁgétcgtl% gl %nay‘l:f)&rﬁergf’d%l% a%aﬁa@le?drﬁgis such as for

ifstange 3a@uitavir,Xitongyig nielBnayin, indipavig and anmprenayis 1, 5

2.0 1.7 4.2 7.7 91362201930634276 10

1.4 1.31.31.31.52.047.6 11 1.5 4.7 1.4

Fable® Izist of gmitaticms prasedt in heago@aspganeoizhe PHVsstrfsnff (aA to F) used .

vitro pharmacokinetic studies The perneability of
£ f oy

D

nt Ao AaHBde -+ o rral 4 | [ + PN P2
HTefreht—CoORpotnasS—+SE€vartated—accorarng (0 a LaCo0-Z

L gst roaost; ob 10a.svade s droB B oEWYD AR93 TEtS0p R MA46RRO5S7R/K, QO58E, LO63P,

st g Rk Al 1ol Wy, Aty J OFPharm 196,
AR dn iy B\ Coy;,—C<atUO-—z—CCir1 o5 dl CCTT PdsSayt TIUIToEl

bet ween B@38m01645@0R, EGsDMWI0I6H SRAZNYEIOBSE BI6RV LGB RIAD71V, 1072M,

e 185N PRI [ e o Lhe gl 10

etectri Cad)o3[ Q:Bn(ﬂtlame LOTERERR0M, §'¢B€Nt R Ki 19546068 ENEA63P. AOTLY,

at pH 7| at 100 M donor conpound concentr at
e g B g L e o oo e on.

o ul. \PAV |

OpsSt r oi 63t | AbL/B 00191 DO3ST, BOSEE, MO36I; NDAGINE0F IR, ROSTK, LO63P, I066F,

condi tijon ood measur e for the solubilit
 rofile Aeﬂf\fhwﬁwmwm oot oo o i myfh

L [ZY R AV | LLILAYZ

Higf f er eni/O(B@tho%IOf/oﬁlh e\ 0b\, @ DbAINED35 5] MU GALILET YRS 114, €054V, 1062V,
Fluid (SGF) (wi t hout \?epsn ‘n) is set at pH of 1.5.

S mul at HO 381Wf1Vf\IQ84 | uids ( Ql l:\ (\M t hnllf hl ! e Sa! ts)
age set| ah1oPHibss Rib71v, 1084V

Results:

As a measure of the broad spectrum activity of the present compounds, the fold
resistance (FR), defined as FR = ECsp(mutant strain)/ECso(HIV-1 strain LAI), was
determined. Table 3 shows the results of the antiviral testing in terms of fold
resistance. As can be seen in this table, the present compounds are effective in
inhibiting a broad range of mutant strains: Column A FR value towards mutant A,
Column B: FR towards mutant B , Column C: FR towards mutant C, Column D: FR
towards mutant D, Column E: FR towards mutant E, Column F: FR towards mutant F.
The toxicity (Tox) is expressed as the pCCso value as determined with mock transfected
cells. Column WT displays the pEC50 value against wild type HIV-LAI strain.



6.5, pH 7 and pH 7.5. The experinental protocol uses

96-wel |l flat-bottommcroplates in which 1 ng of
w@ormpousd i s added per well (stock sol ution i nPCT/EP2003/050379
nmet hanol ) and evaporated to dryness. The conpounds
are resol ubilized in SGF and SI'F and i ncubated 20
overnight on a horizontal shaking device at 37C. After

a i 8 t&ftg against mutant strains

Tamd gmkh%gtsbm%?/fdsﬁplé g F%B‘ﬁ%? e o {/@Sl\t/%ﬁ 2004/ 516619
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level of HV replication. Cell viability is measured
using the assay described above. Into a 96 well plate

wa@oenkatging serial dilutions of the conpound iPCT/RR2003/050379
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in cell-based assays) is calculated by determining the cell viability or by quantifying the
level of HIV replication. Cell viability is measured using the assay described above. Into

a 96 well plate containing serial dilutions of the compound in the presence of 10% FCS
or 10% FCS + 1 mg/ml AAG, HIV (wild type or resistant strain) and MT4 cells are
added to a final concentration of 200-250 CCIDsp/well and 30,000 cells/well,
respectively. After 5 days of incubation (37°C, 5% CO,), the viability of the cells is
determined by the tetrazolium colorimetric MTT (3-[4,5-Dimethylthiazol-2-y1]-2,5-di-
phenyltetrazolium bromide) method (Pauwels et al. J Virol. Methods 1988, 20, 309321).
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thus obtained m xture in a coating apparatus. WO

wQedodbes19 PCT/ EP2003/ 050379 -45- CLAI MS 1.PE&TI/EP2003/050379

conmpound having the fornula 3 L S02~ R ~~1 ~m
R2 OH R4 N R6 an N oxide, sal'%‘,' stereoi sonmeric form
racem c mxture, prodrug, ester or netabolite 5
t hereof, wherein Rl and R8 are, each independently,
hydrogen, Cl_6al kyl, C2.6al kenyl, arylCl_6al kyl,
m : al klyl , C3_7cycl oal kyl d _6al kyl, aryl, Het1l,
i ) ’ - TR ; .
PEy e RRA i P A iR o DB ([ ARl g raanic solven
swok asictharol, nRethancled ethnleae @hl%&@hpmf%r@éléfn adnigfyre of ethanol and
B e A RO S et P it viny!

GBtaTe RV B Ayior hprosaPrasmyhsihesedloed NG ). DA mPe.s, were
(%g&)'}g ‘{‘Xrﬁéﬁﬁ%gﬁ‘gﬁ‘" S5\ dh R i bthafiT methk#®ind.chloride. Suitably

_rcycloaPky] : % oxycar bonyl, carboxyl, .
theipobaehway tlissolved in ethagel Ehe pokimen gnshs tions were

' I : teati .
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R el 8T Y o o henyl | G2 bal kymyt s
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&1{1‘1]%8%% ﬁ)@i o E of Lcléﬁ'\;eef?l’gr&ﬁ&ﬂ? frle A3 FYErERS BRI Bxula (1), 570 g

lactose and 200 g starch was mixed well and thereafter humidified with a solution of 5

g sodium dodecyl sulfate and 10 g polyvinylpyrrolidone in about 200 ml of water. The
wet powder mixture was sieved, dried and sieved again. Then there was added 100 g
microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole was mixed
well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the
active ingredient.

Coating

To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there was added a
solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there were added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol
was molten and dissolved in 75 ml of dichloromethane. The latter solution was added
to the former and then there were added 2.5 g of magnesium octadecanoate, 5 g of
polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole was
homogenated. The tablet cores were coated with the thus obtained mixture in a coating
apparatus.
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nmono- or disubstituted, C 14al kyl oxycar bonyl ,
aryl oxycar bonyl, Het'oxycarbonyl, Het2oxycarbonyl,

wa@egosoxesear bonyl C 1. 4al kyl, aryl d - 4al kyl oxyceeaP3003/050379

Cl4al kyl car bonyl , C3_7cyc|oalk%§carbonyl
C3_7cycl oal kyl Cl -4 al kyl oxycar bonyl
C3_7cycl oal kyl car bonyl oxy, 30
G | O 4al kyl car bonyl oxy, Cl- al kyl carbonyl oxy,

- 4al kyl WD 2004/ 016619 PCT/ EP2003/ 050379 -46
Lar bodysassgoungdriavieg berdfPrmBwl  aryl oxycar bonyl oxy,
Het 1car bonyl , t 1 carbonyl oxy, Het'
Cl4al kyl oxycarb nyl, Het2carbonyl
1- 4al kyl clr bon

am no gr oupngre eagh i ndggendent |y
Cl_6al kyl, aryl, aryl d _4al kyI C3- 7cycl oal kyl
C3_7cycl oal kyl d - 4al kyl, Het' Het 2, Het' Cl 4al kyl

é’d‘ﬂf (HﬁH@ gaiﬁﬁbi@bhsmﬁl id fbrﬂns rdveio ﬁﬁﬁturé}%rr@dmgl, estekyt metabolite
kenyl, . 6al kynyl , aryI Het', Het2 or

@PTMJWQPTW&)U onal |y substituted wth hal ogen,
R}’ gﬁ&’l@é arClatRiddeheh dtly, hyd® g@ﬁ,ydjy sa03/17Cy. @dlhai}ﬂydrylc 1salkyl,

t2,
uher EsoisiébEh FeabiRIGaly  wallnt e pRaEie 1y elnEdie

fromfﬁpﬁi ghaﬂ., aryl aryl G -al kyl, C3-7cycl oal kyl
7cycl oaI kyl'dl {—let Het 2, Het'C, . 4al kyl and

Ble@%l’dlwh?lam@@ﬁ@r‘éf%mp 4 p may be |inked to the

renmai nder of the nol ecfle\yi Osul fonyl 15 group; t

i's, each independentg, zer 1 or 2, R2 is hydrogen

or C 1.6alkyl; L.s-\;o-, Q-C(=0 -, -NRB-C(=0) -

_O CL. 6al kanedi yl - , - Cl. 6al kané@ yl - C( O)

-S(=02-, -0 0)2- -NFl28 S(— )2, wherein either 20

the C(=O) group or the SRe®) 2 Rroup is attached to the

NR2 npiety; and wherein each independently the

M kanediyl noi ety may be optional |y substituted

with R9DRQJa®X1§1 Rlacr are, edddtindependentdy, @lrégence: galikiiaxycarbonyl,

aryl, I 04

aryl Cl 4a| E(): ¥}n§cﬁq%gzl% g]!rllooﬁeg ?fﬁﬁi‘q_wﬁl yamng&:arl'l)onyl

car boxyl , Gmdyokmaﬂmb,r@i salloaryd- C;ogallgalyl or C;ealkyl optlonally substituted

L 2 kPO . SR PRl oo, oy

substi t ut ezﬁnmot:iirbongl QILOITUB OE ds{([baahlqy@ennmoce\amnyl ammosulfonyl

i ndependen from |
C3_7cycl oa kélk elégéixgljlWP% %fl ot}%} . ar%ﬁﬁl% optionally mono- or
am nocar bo@l}gﬁbStlmd whatre the( @,bs’atdcxlts)eamﬁmkmdbpmdenﬂy selected from

e 2 g R B A P oo
opt i onal | yHeBnHet ' 4alikcgldost Hetd Ceahlkmb Mehereha Ro, Rq, and the carbon
substit uentt%masrtg W ll&tl] therglda% %ﬂaghed May also form a Cs.seycloalkyl radical;
when L is -O—C.galkanediyl-C(=0)- or -NRs-C;.¢alkanediyl-C(=0)-, then
Ry may also be oxo;
Rypais hydrogen, Cy.ealkenyl, Csalkynyl, Cs.scycloalkyl, aryl, aminocarbonyl

optionally mono- or disubstituted, aminoCi 4alkylcarbonyloxy optionally

mono- or disubstituted, Cj4alkyloxycarbonyl, aryloxycarbonyl,
Hetloxycarbonyl, Het*oxycarbonyl, aryloxycarbonylCi.salkyl,

arylC, alkyloxycarbonyl, Cy4alkylcarbonyl, Csscycloalkylcarbonyl,
Cs.scycloalkylCisalkyloxycarbonyl, Cs.scycloalkylcarbonyloxy,
carboxylCj 4alkylcarbonyloxy, C)4alkylcarbonyloxy, arylC.salkyl-



sel ected from Cl1-4al kyl, aryl, aryl G -1alkyl,

C3-7cycl oal kyl, C3_7cycloal kyld _  4al kyl, Het', Het?2,
woka04@1664al kyl and Het 2Cl_4al kyl; Q is CH R5b PCT/€P2003/050379

Rsa Rya and R5b are, each mdggendently, sel ected

from hydrogen, Cl. 6al kyl, kenyl ' 35

6al kynyl , C3-7cycloal kyl, aryl, Het, Het2; wherei n

each of t?,%’égg%‘&t &ﬁﬁﬁb%@l@@%ﬂ%ﬁﬁé&bonﬂow Het'carbonyl,

PCT/ EP200 d from C
C2_6al kenﬁet cathopylRynet &14 W@ﬁr@QWMHetaqa@onyloxy,

opti onal | bafupﬁéa&@&aggkf a3, R0 RATARSHAERNEr C, galkyl

wth a su stltuen I nde entI sel’'ect'ed fromt
group consptenally féﬁbsg’mtﬂbwnhlﬂm amlow,(léqt oF ]gyc{h)ogph Wgereln the

hydr oxy, ggﬁﬁﬂ?féﬂg QHEI%CTHE{OC%BBES aﬁaéa‘éﬁeiﬂdepéﬁé&ﬁgﬁ%lected from

nitro, r ony

C1. 4al kyl &hrsbéwyla@)dyar}dﬁl -akKly Coxgpshoadlovly Carayajpalkd€ialkyl, Het',

7cycl oal kyf r bonyl oxy,

Cl1. 4al kyl oxyégiF% ’é'ﬂ%yégn@i{e F%ﬂg n or Cl_6al kyl

opt i Bnalis )hydu.‘@m Cm@@l@hkﬁn@m@bewdf@z ko, aybret’, Het” or
with onecor StV fo?ﬁﬁed %ﬁﬁﬁ%ﬂt hydre@y et AflylS(=0):,

fromthe grép coRs
0 (C1_d) ) vl ¢ bey, L, capo oo apeyRisubstituted

nitro, {sub%@ﬁ%ﬁfgydrf g&c}Lﬂ{d%%ﬁéﬂH%tl& selected from Cj.4alkyl,

Cl. 4al kyI Carbon car

4al kyl oxy(aaylbarwﬂ:14e(mxl7€y4z¢3@é¢allyyl Cangycloqliéflcmg,ﬂ(yh Het', Het?,

wherein eet%)[ &4aﬁ®1§¥%}§@%{;| %ﬁ{yi) jonal 'y be substituted

by am no, "nono- anmi no, hydroxy

mer c ayitevein R, may edidng tather mmaimeai @éiihe malassle via aggmlfonyl
2. A conpog%ﬁg according to claim1 vvhere| n R

hydr ogen, Bal kyl, C2_6al kenyl, aryl Cl_6al kyl,

B Mq}nimiapemdentlmzei‘cybbnal kyl G _6al kyl, aryl, Het1,

% ?y agg , Het2Cl al kyl ; wherein Het' is a

o §? orcﬂlc Il c heterocycle having 5 to 10

Liing -GErORL sO- (\MFHCE)h -OT-61( 7)o rle—Cr-satkanedizdt €83t om

ring r L d. d ]

09 SR, Syl CeRnEntls, SEREROSE, NS0y erin it
substth¢ G(=Q) groupna tbe Sﬁa@)b gatpdn atéetcbnd to the MRe @itm@te(n gnd wherein
accor

6 Cf%g%ﬁﬁeﬁg@eﬂt@& gl égllﬁﬁ@cﬁgl @g%gmﬁf baeC Q trl%nlarl]l substl’cuted with
any diydrady, atydj Hst '"briet3 wherein 25 R5a and R5b are

8250 AIBENT g BALFRLEE, OGO U cont i

Ry lis thytdu gea, 6)a4aihylo<x1ycmbpnylacmb9xw amlaocsmlb@ml,tm@n@ or

gnmdﬁ(%ﬁ %&M{i‘?ﬂl@g%@gnﬂ L, €35 %ﬂ'ﬁ)gﬂf&ﬁ? ﬁy ﬁﬁﬁﬁﬁ F 9a19yny1 or Crealkyl

ni t r mptiopalip gelmsmmd aiikybne amn@@@&uhsatwllts e&vjadnde@ﬂ@denﬂy selected
4al k

1. oo el Bswy 15y Cogby Y B Al R,

C1. 4alnkipbcarbboyly humeor dE(CkydllkyI)ammcjaybmw @mm@ﬁs}lf@yl mono- or

4al kycll(CMa l<yl)ammo§1}ifon%/€i‘l&?’4&111(}’@& of‘r}fi/cf@é}? 'cyano, halogen or amino
optionally mono- or disubstituted where the substituents are each independently
selected from Ci4alkyl, aryl, arylC;4alkyl, Cszcycloalkyl, CsscycloalkylCi.

salkyl, Het!, Het?, Het1C14alkyl and Het2C1.4alkyl;

\Q is \CH-—Rb or \c__. :
/ / /T e

Rs, and R are, each independently, selected from hydrogen, Ci.salkyl, Caalkenyl, Ca.
salkynyl, C;scycloalkyl, aryl, Het!, Het?; wherein each of the substituents
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R6 is hydrogen. 5. A conpound according to claim1
wherein the conpound is WO 2004/ 016619

weERIMBRBO3/ 050379 -48 (1 PCT/EP2003/050379

- Benzyl - 2- hydr oxy- 3-{i sobut ylI - P
(1- Benzyl - 2- hydr oxy- 3-{i sobut yI'-T 2- oxo-3-(1
H pyrrol - 2-yl et hyl ene) - 2, 3

ﬁff’ngelééfe@mf‘? Fgﬁaﬁﬁ (Q%Q%h%ﬁ@%&lkynﬁl‘ dOLRydloalkyl, are optionally

H- i nad1ssinged anfongyirmere cathgs By )Wl&haa subticueqtigependently
hex aﬁ%gé 8% ]ﬁ;Hn'i‘ Bl %foﬁ?)ébhsﬁt%é’ 8BRS nfbridexaayd 14a1kyl)arn1no

furo ester To-furo[2, 3-b] furan- l
este y@mxyaearngylzowdn@r@p@, haloggicyrnpgen, mitro, Ciialkyloxy,

- Bengy| 5 ﬁyl%ypér i 4{a 1@1&{}55&%2{655% C4alkyloxycarbonyl, aryl, Cs.

(5- et

y- 3, %Mmeékﬁyﬂebeb{eﬁeﬁde czﬂzswl%y G1-allylgrksarbenyls
E:s 1@%}%}@5’% ﬁ geméﬂ optfbn‘all?é%éht&ted on onle ore more carbon atoms with

m no} - pr opy -carbam c acid
hexalonebunydre aubsmi}lerps apleppndentiyselesteskirgm the group consisting of

ydr oﬁingﬁg[ ﬁog’o- (y (ﬂ((g afaﬁ?))f%ar@ﬁl)eﬁydroxy, mer(capto 0X0, Cyanogen, nitro,

hexa urof

Benimlogﬁnhwb@yoyl @@lkym fh 4p$ylcarb0ny1 Cialkylcarbonyloxy, Ci.

o- 1
( - Be ﬂ?é@’@%@%ﬂ? %ﬂﬁﬁlgy ﬁ%Pﬁ) Fét (flIet Qwhe%lell% e%ch Csalkyl may
H i naptiendlsbe fsmlvstlmtztyd |baem@)m2m@n@. or @(@1 w}l@w ballilnﬂ, hmro,(y,

yl- %nnésrggl% ogéﬁj Ydohi fFr& h%fnig‘ég hﬁarboxyl

ol e- o) ar’n no
xahydro-furo[ 2, 3- b]furan 3-yl ester

o of)SAY 95@%8%11%,]&? i an@éS G?Xﬁ by b\% H R; hé/rc]lro%en Cy 6alkyl Ca.salkenyl,

r oxy -8yl s olbuyt, ﬂyﬁgclpaﬂmt%yﬂcyqloa <le1 (,alkyl aryl, IXet Het'C\.salkyl,

& P%gli?otb F; tybgea%kr%ll g’ﬁ%%eén érljei Bﬁrhlzﬁnﬁg ?@@5’ ggﬁ’@kﬁhﬁ tdrdcycle having

- 2- yl 1@t Hyting rms)mlzerem @hg;ommmlm qr more heteroatom ring members each

Eﬁ’: ]n dﬁ%ﬁr@}degﬁﬁf g%ll%ﬁ)‘fa fh;&gﬂ%t&f gxny?en or sulfur and which is optionally

exahyﬁmsﬁmmeQQQﬁﬁbﬂﬁmwanmﬁoywﬂééie }-propyl)-carbanic
acid hexahydro-f r uro[2,3-b]furan-3-yl ester (1

-Benzyl - 3-{[3-(2-et hyl -butyl i dene Acetic acid
3. ( 5- A [cBn(poerdhgdurdifamo clyinp] ex 8-whaeii Ihjar@=Gisalkanediyl-C(=0)-.
H i ndol e-5-sul o[ 2, 3-b] furan- 3- onxycarbonyIan1no)
fonyl]-isobutyl-am no}-2-hydroxy-

-42- hyAlrcoxypotng e oyrding toydriy- @ utl@ams bisy3 yheribani c
id
@%@%%Q%i%ﬁé%gad%ﬁw sglected fro th% ggov.g;j ?%nrsflﬂsljt]m% OKf aryl, Het',
eSt erHetéﬂyIGJQe]k@/hephgma)lLyf sjubahulzecg/q)rngnmyt moge pleyms with a substituent

|{ ;oE Ev@gp%ﬁgﬁ sgf&teé fgdrg Qﬁéjgwup(c%ﬁ_&s?lig of amino, hydroxy, carboxyl,
- Benzyio, Su[fhﬁdﬂyd;rimyd)gamenércgcgam;@n C4alkyl, aminoC;.salkyl, hydroxyC;.

||_F :j g ldg(e?IllgylS asla %}/?@1 ézgllﬁgﬁ%ig/p é};alﬁ?/lggfb%hpy @ Qaikylcarbonyloxy,
hexa h@d[aikﬁl@xp{:a&baﬂ)ki] € 4alkylcarbonyloxyCi4alkyl C; _4alkyloxycarbony1C1
obutyl & BOH- & Y SIcid ATAPYha 1R,

R is hydrogen.

5. A compound according to claim 1 wherein the compound is



uran-3-yl ester bam c acid hexahydro-furo[2, 3-b]fur
an-3-yl ester {1-Benzyl-3-[(3-furan-2-ylnethylene

W0 2609006629 3- di hydro-1 H-indol e-5-sul f (1 PCT/EP2003/050379
- Benzyl - 3-{[ 3- (4-di et hyl am no- 34g
onyl ) -i sobutyl - ani no] - 2- hydr oxy-pr o
ydr oxy- benzyl i dene) - 2- oxo- 2, 3-di hyd pyl }-carbam c

aqnoBéhezgﬂiny@-cfxyt@{{ugobgtyl—[z- (1 Benz l2 I:ﬁ e)}/1-3 isobutyl-[2-

Hd)dbd‘\%ldésH% le’-anbt fS'r( Yénzylidene)-
L m c ac 2 dlhydro 1H-indole-5-sulfonyl]-a
?g g é i eé’{]l@p} propyl)-carbamic acid hexahyd
v 33 l e) 2-or0. L, G orfual2c-bifuran-3-yl ester
H-| ndol e- 5- sul fon - am no}

éér&@mzy}%bmr@%y %{'{BPBUM{%W ox A peBgryyl-2eiaydrany3-{[3-(4-hydrox
adbembthyddiyrane2-flmetthdeng)-Rdene) - 2- CyXf@%%&h?b‘ﬂé@zﬁldﬁne)a-oxo-z
r @-2,3ditlytins-diH-thdole-Sss@fonyl)] ,3- d|h dro 1H -indole-5-sulfonyl]-is
- -Ed@h rog‘l f-@é}‘ﬂa]ﬂlb%mihék RM N0} 1Rk %39‘)%arbamlc acid

4?01?%% Wééb%ag%%%og%ur an- Bgl%[ul;\xa%yoero-furo[Z ,3-b]furan-3-yl es

hydr ox er
Zy2'¥ O @8 @V- 'thyI
'BQHQ @ﬂ%ﬁlﬂﬁr&é@ 2, 3- d (1 Renzyt-3y{[ddddimethylamino-be
en@ 0-2, ydre-Hiltigdolery-sutfon nzylidene)-2-oxo-2,3-dihydro-1H-ind
yl]rmnir@}a)rspyl‘)ma]b:]amnmj}helr 0-1 ole-5-sulfonyl}-isobutyl-amino}-2-h

Hxahgdiefiirof2iBisiiyiah-3uyl Bster2-  pr opylloX2pRIBVIEca®athic acid hexahy
hexahydro-fu phosphonooxy propyl) - C@erEfHPCﬁZ bﬁluran -3yl ester

rQMB
%%35%’?@‘/}@ - ?ﬁ Lﬁ ﬁn%zdr Oest ?Ben(zyl 2-hydroxy-3-{[3-(1H-indol
h

0- 2, 3- -2-ylmethylene)-2-oxo-2,3- dlhydro 1
%’P@‘ S?BM%aéb%mﬂ 9Id p] f ur a H-indeyerbosulfonyl]- lsobutyl -amino
ﬁbbﬁﬂ@ s[4, SoMiurpD &y gste }-propyl)-carbamic acid hexahydro-f
n{3-yl oxycarbonyl am no) - 2- hydr oxy- 4 uro[2,3-blfuran-3-yl ester
tyl -am no}-propyl)-carbamc acid he
- phBurzybatyd2icsth L@mg/h@éuhéarmyl} Acetlc a01d5 (5-{[3- hexahydro fur

X?@ék@-ﬂfwdﬂh?dré flh’(ﬂ B:5sY deSt e o an -3-yloxyc: onylamlno)
m% | FOX yﬁ ofn:”gt 4o Cyg yl]-isobutyl
E d{rs yrol corrposﬁlf Togs )F%‘1 ydihydro-indol
EE?l ;;’ey ﬁrnt of at |east one-S¥Hd® Bﬂm@t@d) -furan-2-ylmethy!
clalrred in any one of claims 1 to 5€S’Eﬁﬁd a
phinBaneyheraroyyolisebinye(3-5 exci pient. 7. A nethod
ofsqbnthyll:dmeﬁ@ cxop2 GraiagdraafiHa mul ti {tBemzyeSHE3-BRhzylidene-2-oxo0-2
r gidadesS-sisifonyi pamano@propyitect ed wi tdggfidior 8l ﬁ&’dlé%aulfonyl) -is
C ey AgdadNanyakeriifg 3-pf ot ease Q/I Ditihg 2 -propyl}-car

ofirsh-8 accordi ng to any one
salr rrao)ymr%t@lfjn 10 need thereof. 8 é%c‘?h xah ro-furo[2,3-b]fur

an-3-yl ester
{1-Benzyl-3-[(3-furan-2-ylmethylene
-2—oxq-2,3-dihyd ro-1H-indole-5-sulf (1-Benzyl-3-{[3-(4-diethylamino-3-h
onyl)-isobutyl-amino]-2-hydroxy-pro ydroxy-benzylidene)-2-oxo-2,3-dihyd
pyl}-carbamic acid hexahydro-furo[2 ro-1H-indole-5-sulfonyl]-isobutyl-a
,3-blfuran-3-yl ester mino}-2-hydroxy-propyl)-carbamic ac
id hexahydro-furo[2,3-blfuran-3-yI
(1-Benzyl-2-hydroxy-3-{isobutyl-[3- ester
(4-methoxy-benzylidene)-2-oxo0-2,3-d
ihydro-1H-indole-5-sulfonyl}-amino} (1-Benzyl-2-hydroxy-3-{[3-(2-hydrox
-propyl)-carbamic acid hexahydro-fu y-benzylidene)-2-oxo-2,3-dihydro-1H
ro[2,3-b]furan-3-yl ester -indole-5-sulfonyl]-isobutyl-amino}

-propyl)-carbamic acid hexahydro-fu
ro[2,3-bJfuran-3-yl ester
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8. A nethod of treating or conbating infection or
di sease associated with nulti-drug resistant

WO eqorovionus i nfection in a mammal, conpri si ng PCT/EP2003/050379
adm nistering an effective anpynt of at |east one
conpound according to any one of " clains 1 to 5 to said
15 mammal . 9. A nethod of inhibiting nmulti-drug

%:f@é | n2’ﬁ§r<ﬂr% 68@! jpaL i on, $'i‘li§ér§2y“—% @bug 3-(5-methyl-

}lgxegg apoe‘;‘;yﬁr‘ nes - -oxo-2 3-dihy
r02 1 gdo ,g- S 80)4'3‘%'”9?& med i e- -sulfonyl] amino}-2-

C FRIGRY ICABaBIE eI BEXaBY Gront of ne P pfpﬁqfﬂeoa%@r@pyl&carbamlc acid

c sabbamdfuisnci-yi @¥deri n any one of clhgxabydra-8ure[d,8-hlfiwan-3-yi est

manufacture of a nedicanment for trediti ng or conbating

[ rqﬂmmmzohydhos(yaﬁq%(ﬂshydmed wth 25 nulti-drug

r §88 FhathoxyBeriNlifeae)-2ie&-b@ i n a pBl(Hexahydro-furo[2,3-bifura

dihydro-1H-indole-5-sulfonyl}-isobu n-3-yloxycarbonylamino)-2-hydroxy-4
tyl-amino}-propyl)-carbamic acid he -phenyl-butyl]-isobutyl-sulfamoyl}-
xahydro-furo[2,3-b]furan-3-yl ester 2-0x0-1,2-dihydro-indol-3-ylideneme

thyl)-benzoic acid

a N-oxide or a salt thereof, or a stereoisomeric form thereof.

6. A pharmaceutical composition, comprising an effective amount of at least one
compound as claimed in any one of claims 1 to 5, and a pharmaceutically tolerable

excipient.

7. A method of inhibiting a protease of a multi-drug resistant retrovirus in a mammal
infected with said retrovirus, comprising administering a protease inhibiting
amount of a compound according to any one of claims 1 to 5 to said mammal in
need thereof.

8. A method of treating or combating infection or disease associated with multi-drug
resistant retrovirus infection in a mammal, comprising administering an effective
amount of at least one compound according to any one of claims 1 to 5 to said

mammal.

9. A method of inhibiting multi-drug resistant retroviral replication, comprising
contacting a retrovirus with an effective amount of at least one compound

according to any one of claims 1 to 5.
10. A compound as claimed in any one of claims 1 to 5 for use as a medicine.
11. The use of a compound as claimed in any one of claims 1 to 5 in the manufacture

of a medicament for treating or combating infection or disease associated with

multi-drug resistant retrovirus infection in a mammal.



