9 JUNE 2006 WD 03/049746 PCT/ EP02/ 14277 -1 COVBI NATI ON OF Cwoaﬁm%
DEPENDENT PROTEASE | NHI Bl TORS The present invention relates to a Por
i nprovi ng the pharnacokinetics of 5 hexahydrofuro[2, 3-bjfuranyl containing
H 'V proteagase inhjbitors conprising adm nistering to a human in need thereof
a conbi nat ‘g?f"’d?“g therapeutical ly effective anount of PE&T/EPI214277
hexahydr of ur o[ 2, 3- bj furanyl containing, HV protease inhibitor, and a

t herapeutically effective anount of a ¢

yt ochrome P450 inhibitor. 10 The
virus causing the acquired imunodeficiency ndr one_ (Al D?i)léi s known by
I .

S
i f1erent nameGOMBEYATION OF ¢V ROCHOVE Vet REPENDENR PROTHASE,
| ynphadenopat hy- associ at ed vi r usSINHEBITORS Al DS-rel ated virus (ARV) or human
i mmunodeficiency virus (H'V). Up until now, two distinct famlies have been
identified, i.e. HV-1 and HV-2. Hereinafter, HV will be used to
generi cal | Thequesgntdnyantigrrolates e e sethpg fayimprsfvingfbe pharmpenkinepestdfways in a
retrovig al hekhfyRrdiyrol 23 bffufahifl cBAPERS HINDroOtas GhMBIERS SdnibrisRigeCur sors by
retroviral praotease, Fhor mstagﬁ@ ?url nﬁnt he ren |cat{.%ﬂ cycle of the HV
virus, gad®dEHRStEERE 194 humen dn peed fieksof popRmpionfifeierapeutically sEPCVEd as
prot ei ns, ammunhofarlexalsdiogen{kbhb]iyraml comsisng MY moteascabliyitoerapdded pr ot ease
(or prot e'tﬂ&%%e)u%i&m yéffg[:tﬁl,e\gn{o@}lt'ofggytga;rxﬁqg§>45§§}gﬁ§{o;_uctural proteins of the

st como

virus core. nly, the gag precursor proteins are processed into
the core proteins and the pol precursor proteins are processed into the
viral EhzyHeyirug capsing ths soauigedimgpnaedefisieaeesynfiomed ARRY) 15 Keewnely ovi r al

pr ot ease. bdifferbﬁ&]aﬁﬁg inchitng T-1yidshocyaé vMIInqmaﬁsHDrt? IyahpHallehopitRe-u Ir sor f

pr ot ei ns t . 0 . . X y o

it et | ousyiefeg ifih LKV ARISHRRAT S (R0 FSRg sl B ABBRETD 1, D)

nut at i ons Yifes (HB)p Ut wiis vow.dyp gistinst fanpilieshave esnddenttifiefly.e. BR&Vand processi ng
of the gagiW-2CHESHAfEY, BIEWill bé isel asgeabsallp denots ey vitdsough site- directed
nmut ageresi s of an aspartic acid residue in the H'V protease active site that

processi ng,of the ga ecursaor._protei.n | revented. Therefore, retroviral
r ot ease DI iR ISR B R Bl ol 9o W &Y BldpESne SERIRIPER {herapy 11
par t i cul arprécyrsory by rg@ovirabproteese For instanqq, drringebeesplication cyela ofgbe HI target.
Ret rovi r alvif Qa8 ase® gd ] Bedd tRRsdripRb flotivctd 41 Gad@itePastpratbins, WiRdr ¢ at e m metic
whereby the, ret rovira &)’ot e.a%f S eﬁgo ed { 0 a m tic. ﬁ‘P und whi ch
bi nds ( t y T esipy pragesseRb2s TR sncded Bioyeass, (o pioteioha Y Witmet i ¢ on wi th
the gad arrizygeg-apdstrprtaralirotsios of B& virkreoeh Mpstisobitonlyptheight preprrsmressi ng of
st ruct ur al priiel SlePsocdiidd IEthe 8b8 defeif andehd PMipkbrsoPprofefdag itself. In this
manner, retrovir, alt g}efplérla%?l on gr ot eases can be effecti Vcﬁl ?; .|agh| bited. 9
JUNE 2006 RAISCESH 1310 P A4 BEr B S B FY5° ¢ EHRAS BEERSE MY 0r s (PI's) are
commonl y gaeteasesttdaebeenshowDBatrarree prasessing o dirgirecurioo prowinstbydbdier  anti - H vV
conpounds ;s&haPsrotch s habeisaRTS: the!5ds8RBly @€ it RLSBirions. For example, it
25  has been shown that frameshift mutations in the protease region of the pol gene of HIV
prevent processing of the gag precursor protein. It has also been shown through site-
directed mutagenesis of an aspartic acid residue in the HIV protease active site that
processing of the gag precursor protein is prevented. Therefore, retroviral protease
inhibition provides an attractive target for antiviral therapy. In particular for HIV
30 treatment, the HIV protease is an attractive target.

Retroviral protease inhibition typically involves a transition-state mimetic whereby the
retroviral protease is exposed to a mimetic compound which binds (typically in a
reversible manner) to the enzyme in competition with the gag and gag-pol proteins to

35 thereby inhibit specific processing of structural proteins and the release of retroviral
protease itself. In this manner, retroviral replication proteases can be effectively
inhibited.



transcri ptase inhibitors (NRTIs), non-nucl eoside reverse transcrlg 2006
inhibitors (NNRTIs) or other protease inhibitors.. 5 Giosh et al. ioorg.
Med. Chem Lett, 1998, 8, 687-690), WO 00/47551 and WD 99/ 33815 di scl ose
certain H.V protease inhibitors conprising a hexahydro- furof 2, 3- bjfuranyl
moi ety. 10Y EW@ "Whtiretrovirals and, in particular, son®CHEPHHTease
inhibitors are netabolized by cytocthne P450, Ieadlng to sub-opti nal
pharmacoki netic profiles causing an undesired need for nore frequent and

hi gh Th h hi gh I ff f
T S Bl hET o e e e b M i B

bi oavai | abcdmﬁmatxoa whth\otiea bhte HpViaompauals sueh ias; famidstance abelbdsle psvefsel €, and have
15 reduced f @w i sl ation of a

pr ot ease |n %ﬁ} Hﬁ’&kﬁﬁm a)é%lorgﬂﬁ%féogggéeﬁ%mgg%%gﬁ%&f or 52 i mprovenent of
t he phar rraﬁﬁﬁﬂél‘i’fc?twp@&‘?a&emh}béﬁ?fwl For instance, WO 00/25784 describes a
met hod $or inproving the pharmacol cinetics of 20 tipranavir conprising a
conbi nat i ogh&h et mp(m&glwxe@rmxem Lémysw 8, 643- @@9 W 00847580an@34 di scl oses a

oy o b0 TR Hlss SR s AR R R IR 5 T (e buty

| - car boxaftm{&)*-t{}flmtyhmpnwn) pent aneam de and one or nore antiretroviral
agents such as indinavir. WD 97/01349 descri bes a nethod for inproving the

phar maggki §6hd ﬁuéﬁovﬁa@m%mémmohéﬁw Rbihd gzﬁﬁblmfs S¥IREPSIAR P450

rmnooxygenase erein sal rises admnistering to a patient a
conposi ti ofY SERBFIRS Feep eadiBin SHRoPER d#lag%ﬁcakmﬁmjo $ FRUFE Fhavir. WO
95/10281 deriesitedesedfor mobd fraueandhighersiobeac Thds, fietd i8ahigh madivabidedr |

L- 735, 524 Epena-] { e. Sadler et
al. (AIDS, fgf)‘g in% X)YO%RI tgéa &gyg %%t%%ih@ﬁag@&tg%#&&ﬁ@?ﬁ&l cs and safety
of 30 anpr&aedpicavailahility. adavoahile phermasgiingti t”ileﬁ?@ iggeadile, aslhayei ni stration to

heal t hy5 vebaded eide sffectanaka et al. (J. din. Pharnmacy Therap., 1998, 23,
403-416) describe sonme HV protease drugs whose netabolism nmy be dependent

on isof or n§ev91fal g)ﬁlgﬁn{]g%o%allé&nbx{ﬁﬂn 6Fa glt e%géhﬁlbl: Qra‘{'l%%ﬁkt%ﬁé 1998, 35,

275-291) descrl r macoki netic including the inpact
on cytochr @ﬁ@dﬁﬂwoi‘%dof@h%‘? ipRrovement pf the phgmaggkinetic of S%%@Strfrle §ent i nvention
t o provi deinitafe OWEX00 s Vi34 ﬂedcthESSa miéthdiepsaliyioving fhe phfrdadoltdetity Myl cont ai ni ng

H 'V prote o 4anot her
obj ect 9@ a%i%’%/ap gga %%I? I na %%ﬁog%%é ?8#& o{'ig T%@E%Nré{% gscont aining 9
JUNE 2006 %lessy agymergisic PEZT‘P‘EF‘EPZVCQ@BIFSan 3(2£Rr)wy&rwé&§)emmm)8@br s wherein a
further Syﬂﬁﬁghﬁﬂiyc4-¢$)f-1@iﬁi-oy@f5 glag4d2 ibaitolh [fuears Irh &thy PR EH NV gelbutaon
adm ni stra t e t has been
found 1 hat f ko Preer ARER:t b Ox AL Hilte WRARFNEE B | (D) Tor
5 a phar na'@é‘@?‘ilb ézY PP7/94 I espings 3 pyethod foré@p@wwr&bﬁr RFmacqlgngtiss ofd i nhi bi t or
of cyt gghr @ugwhithGs mebRiz6PELtochedne/P ,Qf mencbREdhaFayHRAR s @ néthatP3A)
| sof or s, &%%n@es%%?ﬁigtgr%ﬁctb rA%atient a composition comprising a combination of said

drug with ritonavir. WO 95/10281 describes a combination of a selected protease

inhibitor, 1.-735,524 in combination with either cimetidine or ketoconazole. Sadler et -

al. (AIDS, 2001, 15(8), 1009-1018) evaluated the pharmacokinetics and safety of

30 amprenavir and ritonavir following multiple-dose, co-administration to healthy

volunteers. Tanaka et al. (J. Clin. Pharmacy Therap., 1998, 23, 403-416) describe some

HIV protease drugs whose metabolism may be dependent on isoforms of cytochrome

P4so. Hsu et al. (Clin Pharmacokinet. 1998, 35, 275-291) describes the

pharmacokinetics of Ritonavir, including the impact on cytochrome Pysg isoenzymes.
35

It is an object of the present invention to provide improved combinations of hexahydro-
furo[2,3-b]furanyl containing HIV protease inhibitors with cytochromme Pyso inhibitors.
It is another object to provide a combination of hexahydrofuro[2,3-b]furanyl containing



effect on the therapeutically effective dose of the H 'V protease djbmﬁbﬁ(%r
of formula (1). HV protease inhibitors of the present invention have t
formula 10 wherein, L is -C(=0-, -OC(=0 - -NRlc( =0) -,

- O al kanedi yl - -, -NRJO al kanedlyl ( O) -C=S, -g(= O S(=0) 2-,

- NR10- §( U)O%' C&l"eby either the (=0 group or the S :gg’ﬂméé}dﬂﬁ s attached
to the NR2 noiety; wherein R10O is hydf3ogen al kyl, 15 al kenyl, aral kyl,

cycl oal kyl, cycl oal kyl al kyl, aryl, Het', Het'al kyl, Het2 or Heeal kyl; R is

hydr ogen, | .k L X an al kyl oxy,
al kyl oxy- ﬁ#%ﬁma?ﬁ i Pﬁéyé‘%%"‘ﬁ F’“h fi g+‘>/eff"°9+ S%k‘ﬁ@w"“ K val kyl al kyl |
cycl oal ky| eksetyeshypon adm)mqst@é}pkyf%ﬁld@mpmtlo@w R?él?mynaﬁﬁdhgre@fr bonyl , aryl,

aral kyl, aryl al kenyl, aryl carbonyl, aryl oxycarbonyl, aralkoxycarbonyl,

g; Y: giya;r%gms tﬂ:ng Eﬁhlﬁﬂat th@)égﬁlg%ﬁ‘ﬁtgt%qr}é&ﬂ a rgt%%%hlblags 8f R¥thula (1) or
ot oo S phamasgitalty AecepBit Stk SRSYer tngfdoh aria b i iblton effovtostiotiny

Het ' al koxyRad, hmrﬁydppcxﬁd:ﬁlly o@xyodubmn?hso-3HQCYHBAhmoprS Hed 4 dosalrkduciig| |

Het ' aryl ox t'ar oyl ,
et 2. Vot ooy o oo UEfop iR YTecR L RRDY e HEY 720 B0t SR DEMea O

Het' aryl , Het'car bo | , Het 2oxycar bonyl, Het 2al kanoyl 25

Het 2al koxyHEY Botppse 1 v%nsaﬁbamfyfnt HH@WM@&Y%@??@HW%WI Heear y| oxycar bonyl ,
Het ?ar oyl , Het 2aryl oxyal kyl , am nocar bonyl, am noal kanoyl am noal kyl ,
optionally substituted by elor nore 3ubstl tu%nts i ndependent ly sel ected
fromthe group conprisi | K aral kvl , _aryl,i Hetl, Het2, cycloalkyl,

al kyl oxycar bonyl , carboxyl , /am rQ)carTﬁon —Rdr di (al kyI ) ami nocar bonyI
am nosul fonyl, al kyl S(=O0t;” 30 hydr oxge qy@noR4 el ogen or ami no optionally
nono- Ed di substituted wherein tigg substituents are independently sel ected
fromthe group conprising alkyl, aryl, aralkyl, aryloxy, arylam no,

aryl thi o, whetioxyal kyl, aryl ani noal kyl, arallcoxy, alkylthio, alkoxy,

aryl oxyal k I | kQE.c | L . al uno,

aryl am no C %)¥n %g@(n@r}yllt@é (Ial?’)\ Gééllléﬂéﬁ?ﬂl%(:sz qggn nalcl)lgaxgcrﬁal kyl t hi o,

aryl oxyal I@‘ih)hl‘g S, a$(yp37m oS Q@UN%]% §§%b§ﬁ%@%@t hoSfr o277 - 4

al kyI t hi o thaBHQ)hgroap s\akthdhied to mleR\SRi amiiaty) wheseix Eé?llde,rogeyi;ﬂlkz,aJ kyl al kyl , Het'

Het 2al yIa éﬁ%i’mﬁ} g?ﬂgﬁblﬁ?% ta%&loﬂ& 3?&‘?1%?1 hgga?{t[@'lnhﬁfio Het ' oxy

and Het 20x% lswogeswﬁky dbonix YS@ENF BFR7, SO02R7,
CR =N( OR ) aliciilkyNgcarboriyR aRBino Y Gie)cRlkyl, foﬂ?l)aﬂaylalfﬂﬁ)ﬁqaﬂwﬁhylﬁ( O SR7,

C(O NR R5, %?%@B% J 193 191&%8 ﬁj& i M]Eéé@ Ric S) R8,
N @) R é , NR RO,

N§ 83 %Z)R arylogygagbp ?y owahfexldwﬁx , yﬂ%‘ﬂ@syhm IN( OH) R8,
NR7 C( SYaN( &bﬂ&wlb@c%aﬁaﬂalkmﬂs@mmoyme&-m

1, IRt ok Ot )k GBYL, 10 wher ei n
t is an i “ﬁ&ga?ﬁ,hﬁ&ta?zﬁ dHétﬁng;er Hgtc @C@PE &?I%gy jeach independently

selected fro ro r|5|qg ! nd aIkenyI R2 is
hydr ogen, }é?tWVcaﬂ%ﬂ“K]eﬁ@ 13]12 léwr}ﬂ%ya F"EX ar bonyl |

carbonyl, Het' aralkoxycarbonyl Het aroyl, Het‘ Het’oxy, Het® alkyl Het*oxyalkyl,
Het?aralkyl, Het’cycloalkyl, Het’aryl, Het® carbonyl, Het? oxycarbonyl, Het’alkanoyl,

25  Het’alkoxycarbonyl, Het’aralkanoyl, Het*aralkoxycarbonyl, Het*aryloxycarbonyl,
Het*aroyl, Het’aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally
substituted by one or more substituents independently selected from the group
comprising alkyl, aralkyl, aryl, Het!, Het?, cycloalkyl, alkyloxycarbonyl, carboxyl,
aminocarbonyl, mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=O)s,

30  hydroxy, cyano, halogen or amino optionally mono- or disubstituted wherein the
substituents are independently selected from the group comprising alkyl, aryl, aralkyl,
aryloxy, arylamino, arylthio, aryloxyalkyl, arylaminoalkyl, aralkoxy, alkylthio, alkoxy,
aryloxyalkoxy, a.rylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylaminoalkyl-
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino—



ar al koxycar bonyl , al kyl carbonyl, cycl oal kyl car bonyl , 9 JUNE 2006
cycl oal kyl al koxycar bonyl, cycloallcylallcanoyl, al kanoyl, aral kanoyl,
aroyl, aryl oxycarbonyl, aryl oxycarbonyl al kyl, 15 aryloxyalkanoyl

Het | car bo carbonyl, Het | oxycarbonyl, Het 20xycar bo

Het | al kanoy+?3/ {éal kanoyl , Het'al koxycarbonyl, Het' al kd’ﬂ@ﬁﬂbﬁﬁ ,

Het | aral | canoyl, Het2aral kanoyl, Het -4- aral koxycar bonyl ,

Het 2ar al koxycar bonyI Het I aryl oxycar bonyI Het 2ar yt oxycar bonyl ,

Het ' ar oyl aro aryl o yJ.0x Izkyl

Het 2ar yl ox?ﬁ%‘? 2L %laﬁ’fﬁ"n% E Vélo;gﬁitlﬁ]g‘ﬂ kg\t >"and nono- and
20 di subst i[—ledalkyll o éiuﬂ'amnmoHeéaikiylﬂnmu,ﬂﬁt aﬂqyllmdmam noal kanoyl

radi cal s f)Ele ri{ert”'&ﬁo grﬁéz gap&;%gpgg?ﬁeb%cf@ fromthe group

conpri si ng a oal’ , heteroaryl,

SHQ?

ar g
het er oar al ¥{® d{(@‘pgaql‘&ﬁ = etSéQB*c%ﬂ W{ ﬁ) )L paPzal s, or
Wln ereinss ﬁNWn?nN”(om)kb, ITIOIR'Y e@)kh ICO7B.7 ,di(e)8rs} C@O)NRERB %\3&7&@ bs 'lt_lle t uent ; i
al ong wit tﬁ@q orma Het'
Het ? Het' a§<\$ Bl}blfe{; gﬁg lftb?g% 8 S a( P?E c7’cloal
cycl oal kyl QWC(SB%t,NR NRIé{?(CHN? H&@&r@(ﬁ) .N(QIHQ‘}DzRopt i onal I y
substi t ut ed(RACtAYSKRA, UJ(ID)@IR§R*3N OH)'@(S)NRTK’GNR onom®é] ected fromthe
roup co G CH2) I R6,
o et i st b Mool 20
NR C(S)1R8 whereRACDPRtegeGEI hiRERS, | @PSRNR RE( RA At e idl«Pp8R8tly wherein R5 i's
a radical gekeck&H e mptéae ASiap B, 91 BllcS nqn@xniymen and al kyl, wherein: p
is an integer fromO 6‘% 1 f oavké 0 , or Het2|n whi ch
at least o 13H‘9’8¥°§§‘er? epy; a@)’ﬁ’ty SR A LFd%X?’iyﬁ"i“B%“ th one or nore
subst i t uentsikonyegenk alkylpabelybciyeldalkyloarboryg cygrakylalkorypabsiyig a hal ogen,
OH, OCH3, NMdgoa Pﬁﬁkan%'il aﬁ%y%au&{ﬂ@ﬁ %Byl%léﬂﬁaﬁ%n%%rﬁll%)(?ca}ﬂ%ﬁyﬁﬁéﬁ neani ng

as that _defi ped 0 | oxycar xyl,
ani nocd? boAyoxy Fcﬁet Hﬁrk%yEyyﬁj gg‘?ﬁyrlr eéroﬁ onyl 88'1)!?3%3{8‘?“3’? V!
cycl oal kyl ﬂemmob«eﬁefammog Hdéamaxycydbpnﬁmezaumyqarbotﬂgm Heyyahirandgy,| |

Het zcycl | kenyl, 9 JUNE
plet zoye) oa 049741%{?&3‘1&/ u!d%c%ﬂro\ﬁ!y} Hef !ﬁxikt)mc%bﬂ Het%k*’i oofiy, eny

al kyl sul f ofi§T #VlesycareRpy EE /14}%&%&%{?%!#?@5??/038%?;?%8% ! afylaw‘%}lfyl optional |y

substi t ut eﬂeﬁnxylmxmibylphydmyelkglumhmanms amircbefkenyt rahdl ynoselamdt ed from

conpri shn dlmino | Jowal boxyl
ammr::ocgér)bgﬁ%‘{ﬂ}é Iturtmno- oéjﬂﬁg laﬁ%{ﬁi(ﬁg ) disu ﬁﬁ}{&@gﬁ{ﬁ@ﬂ%@% r?dlgﬁ al>/ky18( =0 t,

noc ar ,am nos
hydr oxy, figin the substituenty ‘HF edewalrl n°'e l5fte %?%hf‘o%tﬂfpowamr’ﬁmﬁe
di substit uhxeljandﬂeﬂe:ynloalhel S)wbmﬂqylaﬂqﬂ}t}stearaeyl hetmlmmﬂhsd,dmtdrycysbhkgt, ed fromthe
group conpg, t&b%gclg%l%mﬁa{ s, %E @‘h&)éin safVrli QAN byl radfoh sfa?s'u&?f W@bkyl . Het’

Het 2, Het' a a resent Lnvention also relatgs to the use
of said co%@ﬂ&?‘i“@?‘%@loﬁg% 1‘ f to phuchreyareatiaphsdi o p&lehy event i on or
for coobat Hag, Het'arphorHdt’aiyhfadizhl;on. The present invention further relates to

the use of psqi, |&;3}05?c21 &%lgrﬁ)lﬂg},le{ﬁﬁnuﬁ&cﬁép%&fmﬁn? B lcgrr@ for the

treat nent, prevention retroviral on an |n a nethod
of treat mePRUOPEHY Fubstitgled with ope prmpTeHE St‘*i"r?ét 15?"@5’%4?9W?‘F\‘/@Fﬂdl f theso relates to

the use oOfrospianprixiiy i) lafb, hitrohEyghe tCH; ORI patid -S&F,¢€H, BREIOR’ SRS says such
as, for exgfPNg C(O)R7, C(S)R’, COR’, C(0)SR’, NR'RE, NR'C(O)R®, NR'C(S)R?,
30  NR'CO;R®, C(O)NR'R?, C(S)NR'R?, and NR’C(0)SR?, wherein R® is a radical
selected from the group comprising hydrogen and alkyl, wherein: p is an integer from 0
to 5; R® is cycloalkyl, Het', aryl, or Het® in which at least one hydrogen atom is
optionally substituted with one or more substituents independently selected from the
group comprising a halogen, OH, OCH3, NH;, NO,, SH, and CN, wherein R’ and R®
35  have the same meaning as that defined above; V
R*is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)-
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het!, Het?, Het'alkyl, Het?alkyl,
Hetlcycloalkyl, Hetzcycloalkyl, Hetlaryl, Hetzaryl, alkylthioalkyl, alkenyl, alkynyl,



15 phenotypic resistance nonitoring assays. As used herein, the ter
"conposition" is intended to enconpass a product conprising the ?dgﬁﬂ¥ﬂw8
ingredients, as well as any product which results, directly or indirectly,
fron1conb|nat|on of the specified ingredients. 20 Whenever the term
"substit ut¥@3PL¥8sed in defining the H V protease i nhi RGEPOYI427% or nul a
(1), it is nmeant to indicate that one.ur nore hydrogens on the atom
indicated in the expression using "substituted" is replaced with a
selection fromthe |nd|cated roup, provided that the indicated atom s

nor mal val éfdipxyalkyehalealiodligisulfandalky hydroryaligl, argBord.iamindallyl, pesul ts in a
chem cal l'y aaéyalabﬁorﬁuyrmﬂﬁtedlmm on@ oﬁ@munaltﬁdﬂatma@en&uﬂi tefdcRAtoyh r obust to

| at t f t t d
For mul at | of PP S e hEp ot gk Sl bt S BRIV hal o of
"hal ogen" asona- grwﬁﬁyam}mcarb@fyl amgnosul fonyk aleis¢FOR, Hydroxy,39arfd, nitiop, chl or o,

brono ors i qgfg. halU%@n Bxedfn'ﬁho @f)tk%ﬁla m@ﬁcﬁQ?d@ﬁbs’tlﬁltéa%ﬂi’éraﬁrtﬂe%ﬁbsnﬂﬁﬁt@§rest rai ght and
branched chaj ne rat dy

rocarbon_ radical s con om1l to 10
carbon ato ing?Jc@PE&HS&L}W t%araﬁ%t CEﬂ%B‘fY rably 1 to 6
car bon atomycloaahﬁaIEMeHe az ple€fleylabd Wetfalkyl. 35 4 carbon atoms. Exanpl es of
such radicals include nethyl, ethyl, n-propyl, isopropyl n- butyl i sobutyl,

set - but yl ert- b t met hy|
pentyl . o AR IR B H 5 BP D Lo A o 0 ™
term ailokarﬁ@d-reﬁment éhmevqytlonw feoeambating whovigrd infeionp Mhepresent st r ai ght and
bragchedt qﬁl@hmﬁmﬁf Hérl#th)lﬂtEQ% tﬁe/@l{le%g:aaﬁcb&mnmﬁaioﬁ%{ ﬁmemhﬁbmerwa; rombll ti t10 A
carbon atons,. pr r rqm refera o
carbon at oﬁbdgﬁ"g‘erﬁ\fgﬂﬁe %‘?‘é‘e T RRFE g‘fﬂv 1" 5 &%@8&”@@?@ ch a>s/ f or
exanpl e, mmethedef treatoentfor retrovigil ylfeCtIOIpermieSIenGnmnylbn alsp cqtﬁémiqth@ di yI
butan-1, 4- @bé/éfsaﬁ%@ﬁlﬁﬁaﬁo&m(ﬁi%hhrdﬂ%iﬁﬂtaﬂgeﬁaﬂil%é assa%’s‘ﬁ@ﬁ Ry fobeitafpiel , 4- diyl, 3

- met hyl entﬁ e li The term "alkenyl", aloné or in
conbi ndti oR*Y W?%@%‘Sté‘lcﬂ?"é‘ﬁfm’#ﬂﬁ PPanched chai ned hydrocarbon radical s
containing from2 to about 18 carbon atons, interestingly 2 to 10 about 10
car bon at o usqktefen,did tgrof fempdsition”8s mmnbclhtoa:nm;;asmpmdm edmpprzbigy 2 to 6
car bon at O'ﬁﬁogég.‘li‘ﬁﬁlxﬁ&eﬁ‘i@ﬁ@ aQW%fI%E %B'@foduc? th%h%ﬁf?éjﬁu@ét&r&mdﬁaﬁraf ning at

| east one bond or exanp e, ethenyl, propenyl; but enyl,
pent enyl , “?ﬂﬂnoftﬁﬁsﬂep%é d ingredseRls- t ey m " al kynyI , alone or in

conbin ion, deflnes strai ght and branched chai ned hydrocarbon radicals
havi ng fr oWhznéwer i@ tear ‘Bobstiattal’ss use@huaieﬁhmgﬂaetHI\épmteaMhbmdrpf e bond, nore

preferablygfram (g)ﬁtﬁt% ﬂlQ:QJ{tto dﬁgtre%'@o r@%ﬁ%ﬁgoet eeat BhesaRlY 1to4

carbon atomns |ca I'nc propyny ,
propar gyl , DesEPEFHIn “SH’(gn ﬁmﬂeﬂ% éw;m%e 2 %Sﬁl@cqlw%omﬁc«; uﬂa@ Qe
"cycl oal ky lproviided et the indicatdrain’a nbia] valesyds wot satdedal, el that thgar t i aI |y

sat ur atﬁd substitution results in a chemically stable compound, i.e. a compound that is
suffictently robust to survive isolation to a useful degree of purity from a reaction

mixture, and formulation into a therapeutic agent.

As used berein, the term “halo” or “halogen” as a group or part of a group is generic for
30 fluoro, chloro, bromo or iodo. '

The term "alkyl", alone or in combination, means straight and branched chained
saturated hydrocarbon radicals containing from 1 to 10 carbon atoms, preferably from 1
to 8 carbon atoms, more preferably 1 to 6 carbon atoms, and even more preferably 1 to

35 4 carbon atoms. Examples of such radicals include methyl, ethyl, n-propyl, isopropyl
n-butyl, isobutyl, set-butyl, tert-butyl, 2-methylbutyl, pentyl, iso-amyl, hexyl, 3-methyl-
pentyl, octyl and the like.



nmonocyclic, bicyclic or polycyclic alkyl radical wherein each cyclygNPRifkY
contains from about 3 to about 8 carbon atons, preferably from about to
about 7 carbon atons, nore preferably from3 to about 6 carbon atons.

Exanpl es DN clic cycloal kyl 25 radicals include cy |
cyclobutyﬁ?ogggﬁzﬁentyl, cycl ohexyl, cycl oheptyl, cycld%é%@&%§§a7the i ke.
Exanpl es of polycyclic cycloal kyl radieal s i ncl ude decahydronaphthyl,

bi cyclo [5.4.0] undecyl, adamantyl, and the |ike. The term "cycl oal kyl al kyl "

means an alkyl radical.as defined herein, i ich at |east . 30, one hydrogen

atom on t hé[l%fWI aflkiﬂfld’éfgl aﬁg’ge ?féﬂfg@g AR, g"%%ﬁ&%?’k‘fﬁaﬂg g‘?"gé’Fmﬁgmﬂefi ned

her ei n. Exahphaksatufatsihydrocgbbomidiopls abiktgihing disoc hiosl 0 qadiondtongsy cl opr opyl net hyl ,
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cycl opent yioFopsFferably lc%/’cﬁ GRS EIFR 25, drpameieyRBhYIone. shantlfed¥h ke, 35 The

;[,\Er mh" agyl ‘prapan S-diyl, lbrﬁpahonbid'rya,tﬁumml,4-aiymp8min-1,6-ciiyls:}hdxd&1rmﬁyll)él and naphtyl
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opt i onal | y Theeom “aikendi’s allone i)ltim:@l@ibianﬁqmod@ym&mimw baanched chpdedo
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optionaglly Su ituted with .o r re substituents sel ected from
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di subst i t utatiomstpmeandrven moragyefamblyhatb Carboa kloyis, contaitiog ytileashneal koxy -
carbonyl, GabiC¥saQadtag! for Eelmple, SREAYR I Aty MBRGy], PenhFiReh 1 4h@d

am nocar bonyl., 5 nmethylthio and nethyl'sul fonyl; "whereby the opti onal

subst i t uent® 1§ any amno function are independently selected from al kyl,
al kyl oxy, Het', Het'allcyl, Het'alkyl, Het'oxy, Het'oxyal kyl, phenyl,
phenyl asgy, Thé eyl dkyel"Kyibne @tie nghbinktion, defmbkstiaiphy arat hamshedchaied am no, and
am noal kyl K= o\VA : ' o]0 no- or

wher e possﬁ)%gé di - g%ﬂg‘gatr&l rﬁﬁn% \%l{jl ?Edngl %b%ﬂg%xng%?ﬁggﬂc%ﬂé%%}{ &ﬁfgﬁ?lggl udes
phenyl , p- Pendy morepraferahlyfinm iR abouto earan; atemy s ey s@pkA prefgtaplytig- 4-

met hoxy pheritbon dteths. Ubnaaphes Y hikyryd eddicalsGidhede\ethynl; piobyo@epydrgyl 3- ami nophenyl ,
3-acetamd Y, ;| ' |, 2-nmethyl - 3-acet am dophenyl ,

2- met hy) - S%Btgﬁ{lh%%ﬂéﬁlyﬁﬁs’gﬁlﬁag?%ﬁﬁg am nophenyl, 2-am no- 3-net hyl phenyl,

2, 4-di net hyl - 3- ami no hg% , 4- hydrox%gphenyl , 3-net hyl -4- hydr oxyphenyl ,

1- napht hyl , Qteﬁap?ﬁcw&yl 1. Op Hj GoEbinaH o dayy a sapurated pgpartallypEaied napht hyl |
6- am no- 2- aRpbdydld, bicydicer @olyeidioalkyPratiasiviteidin edetl ci/dlR thoik® .codthidst er m

"aral kyl " [ I i Ea@,ra S } %%9 | n, wherein
an al kyl h?afr%g%g%% gbn%’q‘?g%fgg‘?%@@& y aﬁly%&ﬁibéél%%e}bggﬁ; eréllha(r?f.;[ggExarrpl es of
aral kyl 20 mozprefsrably; frpem 3 iabgai sarbonseme thrpmplesef monoayeks systoabyl | 3-

(2- naphs hy kadidaistisdiude@cloprbpyl, dyckobutybsydigRetyl) eyaoliexyl, beeldieptil,C(=0) forns a
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decahydronaphthyl, bicyclo [5.4.0] undecyl, adamantyl, and the like.

The term l"cycloalkylalkyl" means an alkyl radical as defined herein, in which at least
30  one hydrogen atom on the alkyl radical is replaced by a cycloalkyl radical as defined
herein. Examples of such cycloalkylalkyl radicals include cyclopropylmethyl,
cyclobutylmethyl, cyclopentylmethyl, cyclohexylmethyl, 1-cyclopentylethyl,
1-cyclohexylethyl, 2-cyclopentylethyl, 2-cyclohexylethyl, cyclobutylpropyl,

cyclopentylpropyl, 3-cyclopentylbutyl, cyclohexylbutyl and the like.
35

The term “aryl” alone or in combination, is meant to include phenyl and naphtyl which
both may be optionally substituted with one or more substituents independently
selected from alkyl, alkoxy, halogen, hydroxy, amino, nitro, cyano, haloalkyl, carboxy,
alkoxycarbonyl, cycloalkyl, Het', amido, optionally mono- or disubstituted amino-



25 The term "hal oal kyl " al one or in conbination, means an al kyl rgdj I2006
havi ng the neaning as defined above wherein one or nore al kyl hydrogens are
replaced with a hal ogen, preferably, chloro or fluoro atonms, nore
preferably fluoro atonms. Exanples of such hal oal kyl radicals include

chl or omet P 9344974 onpet hyl , f1uoronet hyl, 30 difl uor ongtGi{fFI2/14277
trifluoronethyl, 1, 1, 1 -trlfluoroethyl and the like. The term"Het'" al one
or in conbination are those groups defined as a saturated or partially

unsat urated noc cli C cyclic heterocycl e havin r ef er abl
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any. ani no 3%% igpally B mangy e &ewéflt}l“@ el O Rl Ralee vt .
Het 2al kil , ikidodee pignykipttdlyk ahsthoxypheayly B+ (teatr’t;ultw)phelwl )Bl-mmgml—fk-yl ar al kyl ,
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ring menber, r _nm erably 5to
6 ring mmﬁ%ﬁéﬁlg{tﬂﬁgﬁph%ﬁ§3ﬁéﬂﬁ4ﬂ ?:E tgﬂtgato ’m){mgapﬂ{h Jers sel ected
from ni tro&e@m%}yljéwhblr ) AP YRR YL substituted on one

or nore carbpidinethory-2maphkthiehd thedikky! oxy, hal ogen, hydroxy, optionally nono-
or disubsti tut ed amno, nitro, cyano, 15 haloalkyl, carboxyl,

al koxycarb lu&'?l ﬁé’ﬂe’ or c%] h—f%'ﬁ?an#n}( Oan lqhe%% %{Efnegherem

am nocar bony hi o, ah aromatic
nmonocycl i ¢ anag‘iy ‘P%?né?o“t ’lsir F‘“&Y?‘sztréﬁ/aéélﬁﬁll“‘é‘ hezein- rfd‘aglpteéof@allkb’hg menber s;
wher eby20t headi@ils iaclade benwylsphehetieylf mmethyl plamy lnaathyd, 8 - f(2padhihgd)-taityd, dnddiependent | y
sel ected fnyl Ptal kyl, al kyloxy, Het', Het'alkyl, Het'oxy, Het'oxyakyl, aryl,
aryl oxy, ary oxyal kyI aral kyl, 20 al kyl oxycar bonyl am no, am no, and

am noal kyl wher eby each of the am no rouPs may optionally be npno- or
wher e possiAsusediicreipiae term GO\ fprps aa‘FalgleD’ myigly Wigh the carbapatym tewhich) ky| oxy"
al one or i nticedehanti on, neans an al kyl ether radical wherein the term

al kyl i as defined above Exanpl es of suitable al kyl ether radicals 25

i ncl ude ne h n Q p but oxy,

sec- but oxyﬁgt%%nt 'ﬁ%)b@%l aﬂﬁgéralﬁg@{bmhgﬁ %19'81?% ’au&[r'%h”c%iég%né g{r%él t hi oal koxy"
means al | c &GRS aﬁéﬁfﬁnﬁéab‘h’é MEEL§In %ﬁ@f Biore Al aydepgenp prgrerjeqed wi

halogen, preferably, chloro or fluoro atoms, more preferably fluoro atoms. Examples

of such haloalkyl radicals include chloromethyl, 1-bromoethyl, fluoromethyl,
30  difluoromethyl, trifluoromethyt, 1,1,1-trifluoroethyl and the like.

The term “Het'” alone or in combination are those groups defined as a saturated or
partially unsaturated monocyclic, bicyclic or polycyclic heterocycle having preferably 3
to 12 ring members, more preferably 5 to 10 ring members and more preferably 5 to 8

35 ring members, which contains one or more heteroatom ring members selected from
nitrogen, oxygen or sulfur and which is optionally substituted on one or more carbon
atoms by alkyl, alkyloxY, halogen, hydroxy, oxo, optionally mono- or disubstituted
amino, nitro, cyano, haloalkyl, carboxyl, alkoxycarbonyl, cycloalkyl, optionally mono-
or disubstituted aminocarbonyl, methylthio, methylsulfonyl, aryl and a saturated or



atomis replaced by an arylthio as defined herein. Exanples of

aryl t hi oal koxy radicals 30 include 2- (phenylthio)-ethoxy, and t RdUNEEP06
The term "al kanoyl ", alone or in conbination, nmeans an acyl radical derived
froman al kyl carboxylic acid, exanples of whi ch i ncl ude acetyl, propionyl,
butyryl, VEPE/WTH 4- et hyl val er yl, and the like. 35 ThePGRERRRARTKY| ani no"
nmeans an al kyl am ne radi cal, V\/nerel n.ghe term"alkyl" is defined as above.
Exanpl es of al kyl am no radi cal's include met hyl ami no or NHCH3, ethylam no or
NHCH2CH3, n-pr opyl am n i sopr op%/I am no, n- but%/I am no, _ isobutyl am no,
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n- pr opyl t hisehstituedprityatkylhi o, n-butylthi o, isobutylthio, sec-butylthio, tert-
10 butylthio, n-hexylthio, and the like. The term "arylthi o" nmeans an aryl

thi oet her gl galyrpbey £ihud Pq]a}t%ff?]tgho%éﬂ dethngd 5n ASEAASHE SN Exanl es

of arylthio ra SII’]C
" ami noaiOk arkisyslic %mghcahpt%rewc eghrawg PErdoraRlEd te P HFRGMCAREE I bst i t ut ed
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aral | cyl, cyclo éﬁ |ca s an 20 The term
"ani nocar b@wﬁlrmhw blsmptlpmlbcs titrde wner%mse@rb@rﬂm@tﬁébﬂnut ed

carbo 3 yl ( memﬁwb);exg h?&&laxy\lfb@ﬁ&laﬂly taldg 020 dAb i bP a0, Hfo &:yﬂ{d mary,
secon ni.n

rtlar p.c ubstltu cted from
al kyl , i yP: palogl 1‘i<aﬂf°"1 br%a Li "Y"R’S@‘Xaf’%“ﬂq‘ Yne- i é%ﬁ“é“g‘g the like. 25
The term anmombmvl mqﬁ@éﬁh@ awﬂe{tsylforr%@maﬂietd@du amdorfmtzymlmcmhw -substituted
al kanecar bcmeyéué oa&id;cmra@c&hﬁnmlgacs@w}m &exﬂb&ey\bmwy tBWtional

(hydr oci nnanm hen r 2-n t

4-chl or ohyd? g }c{ lﬁﬂts ?R)“Pyamﬁ g’mé{o’%ar%l%ngcl? 3@ ¥legtﬁ&§r8¥lﬁg§yyﬁu(aloc§¥’i nnanoyl , and
the |ike. ébt T aﬂé’i ﬁietamlfkqswyal%awé aé)ﬂ‘k’@)’x%’%)’d&?h WGHFYher ein, wherein an
al kyl fmdr@m?lax yllaﬁmfoeﬁhﬂl@ezdmd%uﬂﬁlk@rwheré@ &heh b ah@ioirdup sExanpl es of

ar al koxy radlc S hen propoxy, and the
li ke. The f&W® é’?fé?'ﬁc%’??/%é)?@%ﬁg‘flp%“ebe{?g St’r%utlg%wré%r‘?gﬁyhatl on, means a radi cal
of the fornula 35 aralkyl-O-C(=0- in V\:hl ch the term"aral kyI " has the
si gni f i candbe gy Eatkenyd e alissteny) denewk ingombiativm yyeaas woalipy] ethgrifadighl ar e
benzyl oxycahbethe RAA alkyt 985 BGHE BSHK! FRANNSYFALRMWAIky] ether radicals
25 include methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy,
tert-butoxy, hexanoxy and the like.

The term "arylthioalkoxy" means alkoxy as defined herein, wherein an alkyl hydrogen
atom is replaced by an arylthio as defined herein. Examples of arylthioalkoxy radicals
30 include 2- (phenylthio)-ethoxy, and the like.

The term "alkanoyl", alone or in combination, means an acyl radical derived from an
alkylcarboxylic acid, examples of which include acetyl, propionyl, butyryl, valeryl,

4-methylvaleryl, and the like.
35

The term "alkylamino" means an alkyl amine radical, wherein the term "alkyl" is
defined as above. Examples of alkylamino radicals include methylamino or NHCH3,
ethylamino or NHCH,CHj, n-propylamino, isopropylamino, n-butylamino,
isobutylamino, sec-butylamino, tert-butylamino, n-hexylamino, and the like.



The term "aral kyl am no" neans al kyl am no as defi ned herein, wher ebgU@} {')gogyl
9 JUNE 2006 WD 03/049746 PCT/ EPQ2/ 14277 -10 hydrogen atomis replac y an
aryl as defined herein. Exanples of aralkylamno radicals i ncI ude
2 phenet hy 4- phenyl - n-butyl am no, and the like. The t

"aral kyl t h@rﬂsiﬂﬂ)gns al kylthi o as defined herein, wherei nP%HE%?IZQﬁW hydr ogen 5
atomis replaced by an aryl as defi nedS-herein. Exarrpl es of aralkylthio
radi cal s include 3- phenyl -2-propylthio, 2- (2-naphthyl)-ethylthio, and the
like. The term"aroyl" means an acyl radical derived froman aryl carboxylic

1 d'r aal e RN R £ P! S0 iicth SUPEIR L8 SEBNSBTE 1 napht hoi ¢

aci d such asfihgimapbve. Etamnpleoosioladiogaying radicdy ihdudedimzihylamino or
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3- hydr 0¥y B-150PEeDY alkdol - 2- napht hoyl, and the 15 |i ke.
The term aryI am noal koxy nmeans aI koxy as defined herein, wherein an al kyl
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means al kyl(S@E ), mpupyltic isoproprigriainrbusyithad, ispbuttilfide sgehutylionteits repl aced

by an aiyl @myp@maﬁ_hggf]meg-ldhgg Bitdd. Exanpl es of aryl am noal kyl radicals
i ncl ude phenyl am noethyl, 4-(3-net hoxyphenyl am no) - 1-butyl, and the like. 25

The term" yI am Joal kyl am no ans al k m.no.as defined herein, wherein
an al kyl i%nﬂegnsﬂﬁﬁfymﬁetw %gicag ARG IS 3L S A% d her ei n.
Exanpl es ofdeﬁmd;ﬂeeam nidampes lof argithin cadicathi ivellide phagylihibeand-the like.

(napht hyl am' no) - propyl am no, 4- (phenyl am no)-1- butylam no, and the |Iike 30

The tenm " afy koM Qa3 ol l"qneaHP P%Bﬁa(# I;l/{}lvgd ?rﬁm%fagﬂxfudsxﬂ% {cd: Wherein an

al kyl hydrogen atomi1s r Iace am no as ned erein. Exanpl es
of ~(aryi aﬁPWB*)"‘%’Pk!ﬂFCt%idd"l}eéFdﬁ‘ @a@gmwrﬁpw < @ FHERD S5FPRETY @4t o,
3- ( 2- napht hagilimngrody eonmmgqm}tbtttﬁ‘ﬂnts sekoteld fibm dlkt ewryl drallplecyichratityl,ar yl oxy" neans

a radi cal gclB:;l%rl x@al?in}ﬁlltﬁeqlke' n which the termaryl has the
significanc en abo e term "aryl am no" neans an am no radical,

wherein an_ami no hydrogen is replaced by an aryl as defined herein. 40 9
JUNE 2686 Wb tesmdaaunpgarpeny) mieys £ gocpmbinatign, ppeang @y smuinorsyhsitided] kanoyl " neans
an acyl radu®ahyl gfarbdaeyl) grovyg lwhesinythe G)n&io@dmpydan be a primary, secondary or

tertiary amino group containing substituents selected from alkyl, aryl, aralkyl,
cycloalkyl, cycloalkylalkyl radicals and the like.

25  The term "aralkanoyl" means an acyl radical derived from an aryl-substituted
alkanecarboxylic acid such as phenylacetyl, 3-phenylpropionyl (hydrocinnamoyl),
4-phenylbutyryl, (2-naphthyl)acetyl, 4-chlorohydrocinnamoyl,
4-aminohydrocinnamoyl, 4-methoxyhydrocinnamoyl, and the like.

30 The term "aralkoxy" means alkoxy as defined herein, wherein an alkyl hydrogen atom
is replaced by an aryl as defined herein. Examples of aralkoxy radicals include
2-phenylethoxy, 2-phenyl-1-propoxy, and the like.

The term "aralkoxycarbonyl", alone or in combination, means a radical of the formula

35 aralkyl-O-C(=0)- in which the term "aralkyl" has the significance given above.
Examples of an aralkoxycarbonyl radical are benzyloxycarbonyl and
4-methoxyphenylmethoxycarbonyl.

The term "aralkylamino" means alkylamino as defined herein, wherein an alkyl



wherein aryl and al kanoyl have the neaning gi ven above. The term 006
"aryl oxyal koxy" neans al koxy as defined herein, wherein an al kyl ﬁﬂi]lNg:gzeH 5
atomis replaced by an aryloxy as defined herein. Exanples of (aryloxy)

al koxy radi cal s include 2-phenoxyethoxy, 4- (3-am nophenox_é;:- 1- butoxy, and
the Iike. YOO "aryl oxyal kyl * means al kyl as defi ned?REERRZA427Rher ein an
al kyl hydrogen atomis replaced by angaryl oxy as defined herein. Exanples
of aryloxyal kyl radicals 10 include phenoxyethyl, 4-
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(2-f1 uor ophegaxyly- Wi - anfadvhi&thviRiol kg thdige.t erm "aryl t hi oal kyl am no"
means al kyl am n%ll agf%gglf ilried(hg%ih%p V\h%?lef n an al ?<yl hydrogen atomis

repl aced by an arylthio as defined herein,  Exanples of (arylthio)

al kyl am no TPdeEa Ry Tasans an ¢yl radicakfierived Bom ag arxleazhaxylic acihayl e’ 1 ke. 25
The term " aayihg Heaadakinlgtgiven abonea Bz arapley bf suclpagiatbekylivedidiadi@lsn, wherei n an

al kyl dr. W : i [ rein. Exanples
of (ary thi‘%@aﬁ%@tﬁ%{dﬁ%ﬁgﬂgmﬁ%b é)ﬁéﬁm{‘ﬁgqﬁfl%ﬁ’taﬁ?o -Qﬁ’et hyl thio, 3-
(phenyl t hi dychiprabsprexli oarbeigbenzay, Hh@é.zylwcmenr@eﬁarowcqa hexH al kyl " neans
o oi 1 The ot el on oy ko O B T e Sar i ved T rom
2 Cycl oal ki Phdo Y B SR s 2oy AR TR B e 25 oo
wher ei n cydkdal kyl - al kyl has the meani ng gi ven above. The term

"cycl oalkyl car bonyl " means an acyl group derived from a nonocyclic or

bri f'gﬁd c?/cﬂh@gédﬁa'a@ml 4Oihsawd)dyc?a|§ﬂs¢u%w asl @&m@&ﬁ%zﬁmr ?B?(fleiﬁ%ﬁ yl, o Used
cycl ohexyl car bon agdangnt yl car bon n e e..or.from.a benz-fuse
ronocyel | ¢ RO R AorB RO HBRRe 55 4T h BBl e Ry

car boxyl i ¢ alkoryragfvals indlededp phsngpminok ethexy, dLadplshylammopi-butoxe agdbst i t uent s

sel ected figeogreal kyl , al koxy, hal ogen, hydroxy, am no, nitro, cyano,
hal oal kyy , carboxy, al koxycarbonyl, cycloal kyl, heterocycl oal kyl

al kanoyl am_po, ami do, .nono.and di al kyl, _supsti.t uted .am no, no and di al kyl
subst it ut eﬁﬁmomg?f’ﬂmfl I %‘8?“%%&*1%6@{ e%eﬁ?%’,‘ﬁhelreé? F’éﬂgﬂt}‘g&fg%pht hoyl ,
2- acet ani datotn 8 réplabed by pmythmonQasizfinedieydn. Franples ofiatytenidedliodxy” nmeans

al koxy as %ﬁéﬂ&qﬁcm&rﬁiefghm&}%ﬁmm@nﬁmﬁxtpmmMﬁ&1.b%m,%? the'lRR! aced by a

He? as defined herein. anpl es” of Het 2al Koxy™ radi cal s "i ncl ude

25  The term "arylaminoalkylamino” means alkylamino as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylamino as defined herein. Examples of (arylamino)
alkylamino radicals include 3- (naphthylamino)-propylamino, 4- (phenylamino)-1-
butylamino, and the like.

30  The term "arylaminoalkylthio" means alkylthio as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylamino as defined herein. Examples of
* (arylamino)alkylthio radicals include 2-(phenylamino)-ethylthio, 3-(2-naphthylamino)-
n-propylthio, and the like. '

35 The term "aryloxy" means a radical of the formula aryl-O- in which the term aryl has

the significance given above.

The term “arylamino” means an amino radical, wherein an amino hydrogen is replaced

by an aryl as defined herein,
40



2- pyridyl met hoxy, 4- (1-im dazolyl)-butoxy, and the like. 10 The §8URE 2006
"Het 2al kyl " neans al kyl as defined herein, wherein an al kyl hydrogen atomis
repl aced by a Het2 as defined herein. Exanples of He?al kyl radicals include
2 pyri dyhuet (4-thiazolyl)-propyl, and the I|ike. rm

" Het Zai kyI‘&‘?rP%Ub Heans al kyl ani no as defined herein, éﬁ‘ EF 1rftl-gﬁ kyl
hydrogen atomis replaced by a Het'- ad-defined herer n Exanpl es of
He?al kyl ami no radi cal s include 4 pyri dyl net hyl am no,

(2-furanyl )spro ang the ik t2a means

al kyl thio Tshp&g%y 2‘1”%@%‘@"?{9 Wé’?ﬁﬁcyl ﬁag %lkgﬁ’e% %ﬁrﬁ(i byﬂy% is replaced
by a Het2 avslledﬂlﬁarmbajldh&aemdha@(&nme@sn@gwmgw(yl thi o radical s i ncl ude

3- pyri dyhnet hylthio, 3 (4-thiazolyl)-propylthio, and the like. The term

" Het 2ani no"mR &Fgggg}:%alﬁ&)ﬂ%éaﬂ?gk&@a‘?'dgﬁnemgfeﬁ gh@re,pg .ngfﬂﬁ‘%&?oon the

Hee ring is re anjitro r exarrple,
25 4-thi azd‘F‘W&rfFR*'{‘?edEY B?WWV&W#B‘C heraint Fsamplgsof (apyloxy balkoryHet 20xy" means

Het 2 as defradiedls ineladd Nphenbeyettiokyd-{y-dind@phenat )+ bitok iend etlker i Ng i s
replaced by an oxygen Fbt20xy radi cal s include for exanple, 4-pyridyloxy,

5- qui nol yI 30 T Het2 car bo neans an acyl
radi cal r F‘B’rﬁ"?‘%ﬁ B’o%nﬁan(c:yacr gj‘n reenr’lfal’s R‘ﬁall °§’EII]—| wher ei n
Het 2 has tra@rmsamlacgd by enearybbwedefmqéh@remnﬁxmlmcrfaas’loxrs@ékry!;raﬁmlz as defined

her ei n,jwhes@ide & ?é el (aBidReddr§)-Bhutfiefdihdlgkel S repl aced by a sul fur.
Heet hi o radi cal s | nc for exanpl e, 3-pyridylthio, 3-quinolylthio,

4-1im dazol y| t hi o, L The _t rm Qyl s an yl radi cal

derived frdiesme f“"ypqé‘%g{?] ﬁEC%W%%rP%%ﬁP%%W%%W@&- has the
rreanr ng gi \hydroglimatem 1s46pl§ceﬂlbbdﬁn3ﬂ0®<y\mdeﬁﬁeﬁﬁer2ﬁﬁ ExadpREof @BAXY) 4277 The term
"Het oxycar (oF:) lr}%ftm - wherein
Het' has t%g&mﬁgﬁgrs \%Rﬁggopv @#ﬁgﬁf’ gﬁ%ﬁﬁgl @1‘[&:955} y al?% neans an

al kyl - §( 0) Keq| kyl radical, wherein "allcyl" is 5 defined as above.

Exanpl es al kyl - S(=0) 2- al kyI radi cal s include ethylsul fonylnethyl and the

i ke. The ﬂﬂaemmarbﬂy;dxwyﬁthwmemalkylﬂao asadtifiead hepdin fvrziremihmﬂkylyl 0 al kyl ,

radi cal o ¥ hf°h§1atggfgfgﬁg°§32’%§w°’§“%@‘% bR MR GRIORRY | o el s
i ncl ude et kyShio HWUd%PWPWﬂtB'S Y2 {lyerephenary Ry tylt asr'@érﬁ‘}ﬁl 15 The

term " Hot' lmboxycar bonyl " neans an al kyl oxycarbonyl radical, wherein an
al kyl

The term "arylthioalkylamino" means alkylamino as defined herein, wherein an alkyl
bydrogen atom is replaced by an arylthio as defined herein. Examples of (arylthio)
alkylamino radicals include 2- (phenylthio)- ethylamino, and the like.

25
The term "arylthioalkylthio” means alkylthio as defined herein, wherein an alkyl
hydrogen atom is replaced by an arylthio as defined herein. Examples of (arylthio)
alkylthio radicals include 2- (naphthylthio)- ethylthio, 3- (phenylthio)-propylthio, and
the like.

30

The term “cycloalkylalkyl” means an alkyl, wherein an alkyl hydrogen is replaced by a
cycloalkyl as defind herein.

The term "cycloalkylalkoxycarbonyl" means an acyl group derived from a cycloalkyl—
35 alkoxycarboxylic acid of the formula cycloalkylalkyl-O-COOH wherein cycloalkyl-
alkyl has the meaning given above.

The term "cycloalkylcarbonyl” means an acyl group derived from a monocyclic or
bridged cycloalkanecarboxylic acid such as cyclopropylcarbonyl, cyclohexylcarbonyl,
40  adamantylcarbonyl, and the like, or from a benz-fused monocyclic cycloalkane-



hydrogen is replaced by a Het' radical, wherein Het' is as defi neng%oﬁ.é
The term "hydroxyal kyl" nmeans an al kyl radical, as defined above, €
one or nore hydrogens are replaced with hydroxy. Exanples of hydroxyal kyl
radi cal i nﬁb%g@gﬁ
bydr oxymet 1% 27 Adr oxy- n- proopyl , 3- hydr oxybut yI , 2, 3- di hydfrGPHUHAT |
di hydroxynet hyl . The term "al kyl car bosigl "neans a radical of formula
al kyl -C(=0) -, wherein al kyl has the neaning as defined above. Exanples of
al I cyl carbonyl radical s . include, 25 nethyl carbonyl, ethyl carbonyl. The term
"cycl oal kyF§¥Wﬁﬁ§F‘5 VhShHS optipnally i"gﬁ&’tled %&W%ﬁlm%%s‘@étl‘tf‘ ﬂs“"llﬁ??egi n, wherein
at | east dom AkHadilooxly, jabendydroxg, anepd, aded cyapodatoptklyh) @hdeyxy, r adi cal , wherein
cycl oal kyl i j T " enyl "

PRl BRI, Ao Oy AE 0K Etaiitle, 14800, E o1 M

means an a f 1 'ned above, at ’I'east one “al kenyl
hydr ogen i Substifytedaatne, ynoap g diplkylsybstigmted qypidp andithe ke, swdiast he neani ng as
def i neds abopa. 4-keailjiRo-Debphthdil, Phatabediy |2, 3pEBfsyarot Aaiphtloylof the formul a
aryl-C(=0)-, wherein aryl has the nmeaning as defined above. The term

"aryl oxycarbopyl "...means a radi cal of .the.formula aryl- =0) -, wherein
aryl has. o B RS e ol B doites b St Ry ey 16

PCT/ EPO2/ 14@ifiis replatedhiea Het’ py defingd becyina Esanpleatfiéer slkoppradicals imdidel 1 adi cal |,
as defi ned;aba¥AmetBey, Al 1-ifldazdigBBhoRPendkieiikehydrogen is replaced by an
aryl oxygarbonyl” radi cal as defined above. The term "Hetl oxyal kyl" neans a
radical of the formila Het'-O.alky],  wherein alkyl 5 and Het' have the
neani ng as TE%?FHeHC%WemC%ML?SrﬂeﬁP@* heggig, wheprihapsaliy] hé{g’%e”r%{?fpd%tl ., as
defi ned abepkcedines Hetd andefinedisdreion Exanplks of Hafutkybendicals inepldaced by Het ',
wher ei n Het,: Eand 3 i e. 10 The term "Hetl aral kyl "
means an a?i?’% %@g}gg”%g%dgﬁpg@gggcgg@m lerein at |east one aral kyl
hydrogen is replaced by Het', wherein Heil has the neaning as defined above.
The t el " e tegy cHetalkylpmingameans glkylaminpgsidefingddgreim whereingarallgdd above,

wher ei n at hydrégstatonn & repladed 8y k Het*hy defagdheietn. IBxphpleeof Byt dtlellamingher ei n Het '

has the ne ng : [ N ove. y | c ' means a

radi cal of ToOr %u audﬁe]z"?p}g@%fg%ag’,la%h\jv%r%e(lzﬁﬂﬁ%lg}%l%ﬁggg@h“g’ ﬁ{rgqu%%eg as defined
above. 20 The term’Het'aral kangyl" means an aral kanoyl radical as defined
above, whefhs termatHetfallgdthios means 3lkyliiaigsiglned herein whareatanpfkyldydrogether ei n Het '
hasI t hgo lrfﬁﬁtlﬁi'nrlgrej\;&cl&ﬁﬁ)i :nget: ad2@ved hetig. Eﬁiﬂﬂpléfdfﬁe'tzalkyﬂﬂﬂl ¥ yadidaysl " mealns an
aryl oxya r.adi_cal, .as ined .above, wherein .25.at |east one ary

hydr ogen ié‘?lpgf)??gggylglfmlxgkpo’g @htglgze(?{ﬁb Iq\rg{i‘lwf 3’58119 ee%gani ng as defi ned

above.

The term "Het*amino” means Het” as defined herein, wherein a hydrogen atom on the
Het’ ring is replaced by a nitrogen. Het*amino radicals include, for example,
25  4-thiazolylamino, 2-pyridylamino, and the like.

The term "Het’oxy” means Het® as defined herein, wherein a hydrogen atom on the
Het’ ring is replaced by an oxygen. Hetzoxy radicals include, for example,
4-pyridyloxy, 5-quinolyloxy, and the like.

30 ' .
The term "Hetzoxycarbonyl" means an acyl radical derived from a carboxylic acid

represented by Het?-O-COOH wherein Het® has the meaning given above.

The term "Het’thio" means Het” as defined herein, wherein a hydrogen atom on the
35  Het® ring is replaced by a sulfur. Het’thio radicals include, for example, 3-pyridylthio,
3-quinolylthio, 4-imidazolylthio, and the like.

The term "Het'alkanoyl” is an acyl radical derived from a Het'-substituted

alkylcarboxylic acid wherein Het' has the meaning given above.
40



The term "Het' aryl oxycarbonyl " nmeans an aryl oxycar bonyl radical mﬁﬂﬁ%w
above, wherein at |east one aryl hydrogen is replaced by Het' er t

has the nmeaning 30 as defined above. The term "Het' aral koxycar bonyl " neans
an aral koxycarbonyl radical as defined herein, wherein at |east one aryl
hydr ogen i ¥O%&pt%3t%ed by Het', wherein Het' has the meani MJ/ER218&T i ned
above. 35 The term "Het'aroyl" means af aroyl radical as defined herein
wherein at | east one aroyl hydrogen is replaced by Hetl, wherein Het' has
the meaning as defined above. The term"heteroaryl” nmeans an aryl as defined
herei n wherldt i Hetterycarbery! cagass an awybradgalidsrized bos akst 08/Q0H 46

PCTI EPO2/ 1wheréif Het Liasitife hORiRGEnRY¥oR. het er oat om sel ected fromt he group
conprising nit rogen sul phur “or oxygen The term "het eroaral kyl" nmeans an

al kyl as defined_herein wherejn at st N 5 hydrogen, is replaced
by an het erdaieyp’ %@y%fqnﬁgﬁ‘yﬁe‘?%ﬂﬁaﬂiﬁﬂ S(eﬁg?ﬁ %éf%%“i%?‘éﬁeﬁa‘l ¥ ifpans an
cycl oal syl definedes abveel Exarples aldybsEO-akyllratisds inclede ethylbdfnyltmethyl s repl aced
by a heterg‘%ﬁgpg Iect ed formthe group corrprl sing nitrogen, sulfur or

oxygen erm "het erocycl oal kyl al kyl" neans an al kyl as defined
herein, wherein at | east one alkyl hydrogen is replaced by a

het er ocycl Gkt feyn “alisylgeyalledimpans eiradicahef fampda pliyeOr Wheléﬁllaﬁk‘xlm eger

i ndependentgbinegad ssokved from 1l or 2; except if defined 15 otherw se. As used
herein fgefore, the term"one or nore" covers the possibility of all the

avai lable _C-ato wher propriate,. ta be.s d,_ pre er ny, one,
two or thrdBef emg?ﬁlk%l a&’&?ﬁzﬂﬁ S‘t’@h‘é‘.ﬂ ‘1{3‘1” @#@%ﬁﬁ)f re t han
one tine i lalk;alnyyoadmsyhradxeait mcbdctﬂlﬂ&)derbbmllmcthylpxyqarhdejdeﬁdprOxﬁn
interesti ngaIg(gn%pp of conpounds of fornula (I) for use in a conbination with
a cytochronme P450 |nh| bltor are those conpounds wherein, L is -C(=0)-

O C(=0.-, -NRL O"C( "kanedl =0 -, -NR. -al kanedl 25 ( O)
- C—S 18 = Fhoterm "Rt Carbon YA RRaeaay ar yW@?’@B?/yléi‘q‘%erFfFén '@(ﬁ'@l group or
t he S(=0) 2hgdr@gep is Ephtddetqheﬂetf madicklewhiR&i0rHxt'ab ys defined BérainR 0 i s hydr ogen,
aIkyI al kenyl, aral kyl, cycloal kyl, cycloal kyl al kyl, aryl,

Het' aI kyl , i'f@{g 1, al kynyl ,

al kanedi yI {eﬁ?:%y car &%')Hl aFT(% al@,rm(%ngg%neﬂ Wa Wﬂér%ﬁﬁg%{oxycar bonyI

al kanoy| , @y ydraegns arejrpiased W Exapanlesfiby yqdlc ipclude

cycl oalzbyl aldeaty@dthyl, czm}d@(adykrybmbkpacyyc&m@myﬂ,,z adm!ydroﬂybatyk,yl aryl al kenyl ,
aryl car bon g;lx(j[t%;iycar bonyl , aral koxycarbonyl, aryl oxyal kyI , hal oal kyl,
hydroxyallcyy anoyl aroyl , aryloxycarbonylalkyl aryloxyalkanoyl,

Het', Het'allcyl, Het'oxy, Het' oxgal kyI Het ' aal Het ' aral k
Het ' cycl oalfkg/term F@kyleaa?whwe,ansraelta (CPkt whetgie akml\;bﬂyl
Het ' al kanoyle mekgihg a¢ @dfihadatydve. Hi@pRE ¥ ﬂkyladr&)ﬂyl rdd(ﬁals&ﬁdﬁc@)(y

25 methylcarbonyl, ethylcarbonyl.

The term “cycloalkylalkanoyl” means an alkanoyl radical as defined herein, wherein at
least one alkanoyl hydrogen is replaced by a cycloalkyl radical, wherein cycloalkyl has

the meaning as defined above.
30

The term “arylalkenyl” means an alkenyl radical as defined above, wherein at least one
alkenyl hydrogen is replaced by an aryl radical, wherein aryl has the meaning as
defined above.

35 The term “arylcarbonyl” means a radical of the formula aryl-C(=0)-, wherein aryl has
the meaning as defined above.

The term “‘aryloxycarbonyl” means a radical of the formula aryl-O-C(=0)-, wherein

aryl has the meaning as defined above.
40



35 carbonyl, Het'aral koxycarbonyl, Het'aroyl, Het2, Het2oxy, Het2 IJ@()E;ZO06
Het 2oxyal kyl, Het'aral kyl, Het2cycl oal kyl, Het2aryl, Het2carbonyfl,

Het 2oxycar bonyl , Het 2al kanoyl, Heeal koxycarbonyl, Het 2aral kanoyl

Het 2ar al koxycar bonyl, Het 2aryl oxycar bonyl, Het 2ar oyl, Het2aryl oxyal kyl ,

am nocar bdWYP3/044HPi noal kanoyl , ami noal kyl, optionally JBEIYHRED by one or
nore substituents independently selected fromthe group 9 JUNE 2006 WO

03/ 049746 PCT/ EP02/ 14277 -16 conprising alkyl, aralkyl, aryl, Het', Het2,
cycloal kyl,__al kyl oxycarbonyl , carboxyl, —am nocarbonyl, nono- or

di (al kyl ) arfhséesy BoigaycarieRyialiedl mearsan allykipdicpl—as)defined-abav e pered@no,  hal ogen
or am no optdsodi!alkyl Mfiezen Gy refllasedist dntanflext caberye tadidahss definkibdbovelent s are

i ndependent | y selected fromthe group conprising al kyl, aryl, aralkyl, 5

aryl oxy, ar. m ar ryl oal kyl ., | I coxy,
oyt o Heagn, e Syl Beaed i B tf orpuBey S0 R etk

aryl oxydl kyalndhie (haveahg/mamlmaldcﬁmd ghovero, arylthi oal koxy,

aryl thi oal kyl am no, aral kylthio, aryloxyalkylthio, arylam no- alkylthio,

ar yI t hi oal O | I Het 2,

et 2l ky!. kbh'ettéﬂzﬂ i F\L&y xﬁéHnE‘Qn a&Y%{gQ@l Eydefmgdya%@@ui:}qeglm&g%ast %5%1 el i o,
10 Het 't hi dlydqqsfmﬁrﬁpbcemﬂaq k‘vllmtfﬁfl@et hasthe mganipg 3 defiged eye.and Het 20xy,
OR7, SR7, SO2NR R8, SO2N(OH)R7, CN, CR7=NR8, S(O R7, S02R7, CR =N(OR5), N3,

NC2, NB R8he Wma%@)tﬁgans §iﬁ ShIRY) rafich]1 BY defluk Qb SR whére)aNBEHBne C( S) NR7R8,

Lo Sl e o Sl R B Rl

N( OH) C(O) NR7R8, N( OH) C( S) NR R8, NR' N(OH)R8, NR C(S)N(OH) RS, NR7SO2R8
NHSO02NR7R8 mm@mloan(y@meﬁsp(cmﬂcyl raginat asi defined aboze wheteagadr bet ween 1
and 2, R7, 188 &e@ya@aueﬂﬁ &36h lls SNOEL! Yt RRIPAEE das the &%ﬁ%sgr oup

conpri si_ng kenyr ai kynyl; R2 is hydrogen, al al |l cenyl,
al kynyl1? r‘g{mé?ié‘%‘fc’r(y al kyl oxycar bonyl, 20 aral koxycar bonyl ,

al kyl car bonyl , cycloalkylcarbonyl cycloalkylalkoxycarbonyl

cycl oal ky! Atk temmyHet' alrtmybyhe;anaaaadmhm@/ﬂonnm Hit!-C(a0)) wherein it the

aryl oxycar M,{n |a§<(Yéﬁned HyLoxyal kanoyl, Het' carbonyl, Het2carbonyl,

Het ' oxycar bon Het 2oxycar bonyl, Het'all canoyl, Het  al kanoyl , Het *

al koxycar bonyl t 2al koxycar bonyl Het ' ar al kanoyl Het 2ar al kanoyl Het '

ar al koxfcarbeiym, ﬂ%ﬁ%@éﬂ%a%%’é@ﬁéﬁw oylgadicgl as dstined-abaus yheregmsat

Het 2ar y| ox\eatrdaeamll hydrisgends eeplacediet Rett Wiel;emﬂa hesltheyineanipyds defimddky|

Het' aryl oxyglkyl, He?aryl oxyal kyl, hydroxyal kyl, am nocarbonyl,

am noal kanoyl 'and nono- and di substi tuted am nocarbonyl and nono- and

di substtuted ani noall canoyl radicals wherein the substituents are

i ndependentlig tesw| Bt %fdloi‘)’%\sb{lt mean 9 @py Rty radipy aadeined abeyey whergipg| ky| |

cycl oal2sy| at st beedritydideyh is thsihe@d ogtiet’; wikedie He had thy neatiag &y dufined oal kyI , 30
hetero cycl Q%I kyl al kyl radicals, or wherein said am noal kanoyl radical is

di subst i t uf'e sai d substituents al ong with the nitrogen atomto which they
are attached forma Het' Het 2, Het'aryl or Het2aryl radical; R3 is alkyl,
aryl, cycl gak leyi “Heyarylonydeghoayiymeans ar}’lomonﬂé@dl%ﬁl y$ defined Zeavgl , or

ar al kyI wherein at least one aryl hydrogen is replaced by Het', wherein Het' has the meaning
30  as defined above.

The term “Het'aralkoxycarbonyl” means an aralkoxycarbonyl radical as defined herein,
wherein at least one aryl hydrogen is replaced by Het', wherein Het' has the meaning as

defined above.
35

The term “Het'aroyl” means an aroyl radical as defined herein wherein at least one
aroyl hydrogen is replaced by Het', wherein Het' has the meaning as defined above.

The term “heteroaryl” means an aryl as defined herein wherein at least one carbon atom



optionally substituted with one or nore substituent i ndependent |y ﬁwoggl
fromthe 35 group corrpri sing al kyl, halo, nitro, cyano, §

- SRS, (CH2) PRS, CR‘ CN, N3, C(OR, C(SR, CO2R7, C(O)SR? NR R8,
NR7C( O) R8, NR' NR' C02R8, C(O) NR R8, C(S)NR7R8, and NR7C(O) SR8,

wher ei n R5WP§’3/9 |7 d| cal selected fromthe group conpri sPGIEMYEEHen and

al kyl, wherein: pis an integer fromQs59 JUNE 2006 WO 03/ 049746

PCT/ EPO2/ 14277 -17 to 5; R6 is cycloalkyl, Het', aryl, or Het2 in which at

| east one hydrogen atomis optionally substl tut ed vvlth one or nore

subst i t uentsreplactdyradisteroajons elestaddepot the graupeomprigupnirogam Suphigon hal ogen,

OH, OCH3, enNO2, SH, and CN, wherein R7 and R8 have the sane neaning as
t hat defined above; 5 R4 is hydrogen, al kyl oxycarbonyl, carboxyl,

am nocar bon mpno- or dj(a am nogcar,bonyl , cycl oaI kyl ,

cycl oal kyl a%ﬁiﬁrm ‘helprparaligll %%’mﬁqlmas ?fa@@aﬂqﬁrym whergin atdgast ensialol

He?cycl oal kydrogdras replagéd byHethetroakyl antdditletl hereml kyl , al kenyl, al kynyl,

al I cyl oxyal I ryl, hal oal kyl, al kyl sul fonyl al kyl, hydroxyalkyl ar al kyl ,

am noal kyl a e h _gne.or substituents
[ ndependenﬂ’ g{er%l {ééé%/mﬁyc o%ﬁl%?’}%émé’m?ﬁ%&an %S djelfme(i—}é e "Vll-’lert‘n'ﬂlrr?EegSt %l kyl ,

al ky| oxycarbenatomdsareplags by aelmen@ém bﬁimd formﬂwomcomp@anxymm nocar bonyl ,
am nosul f ogythir oPbMes(=0) , , hydroxy, cyano, nitro, thio, halogen or amno
optiongply nono- or disubstituted wherein the substituents are

i ndependen sel“ cted h rou npris al k ar ar al kyl ,

cycl oal kyl Irllg/E’W}I ?i?rchiﬂ B‘S’]aﬁkyﬁ@giam %ééﬁylﬁétdeg??%ﬁ &T\;H’hﬁ-ﬂ’y . 15 Anot her
i nt er est i ngnesalkyd hydmogof is ceptgoedibydsheséroéyslaaikdybasdefinédireras.e i n a corrbi nation
with a cytochrone P450 inhibitor are those conpounds wherein, L is -C(=0)-,
- al kanediy j ttach R2 noiety;
uner ai - RLG: PG # el Sy Rl bt Rof AR Bl ptaed

cycl oallRyl SBREMISS: 20 aryl, Het', Het' al I cyl, Het2 or Het2allcyl; R is

hydr ogen, al kyl, al kenyl, aIkynyI, al kanedi yl, al kyl carbonyl, al kyl oxy,

al k|y| OXylaLlA?thxseth&ﬁ‘dwiFéfWJ the eyt F'oad drendrélt doyds theﬁ}fdﬁhblh@roa“|al<ly}le,avaiﬂab|leﬁll kenyl ,
aryl oxya hon

aryl oxyal kgﬁn Tp%lll}e‘t% a@f @?Qéﬁig%ﬁgﬁé{edﬁ Et@aﬁ@ o>’< eﬂ%t@e‘lz C‘X]thpn an)y

Het | ar al kylvanaﬁ@t(e@yhﬂlfcganr@wﬂcyl)r@qcuramqr@ﬂsﬁamwmeMe@ycwtm@m 836, Het 2al kyl ,
Het 2oxyal kyefinitidptid @idapdadént. Heecycl oal kyl , Het'aryl, HetZ2aryl- oxyal kyl,

am nocar bonyl , am noal kanoyl, am noal kyl , optional I y substituted by one or

nore substi,t uen i ndependent | ct om.t he i sing al kyl,
aral |l cyl, A3 i re‘%ffllé’tgr mf%l%%l Olﬁgdﬁs 1%“‘}%9(1;?‘1{ uf%l%fccgmg%lﬁ nﬁér boxyl ,
am nocar boﬁXIPChmeofso P@hlblt@ﬁa(f%ﬂhR%ﬁl cpampwyﬁaf heesryl . ani nosul fonyl, al kyl S(=O)t,
%dr OoXy, ﬁzam:é—o Rl ayer=oy, m(i“’r@(@ ochaulma&WC(m)o “NRP-ditasedgit i t ut ed
er ei st ts ar oup
conpri 2? E&T e g’r §P (%éra(?‘l%tﬂ % d)é@‘fn’%ﬁ?' ﬁlg]er %ﬂgsﬂ ﬁf]%“’g%f’ﬂu oxy-
al kyl, ar yﬂrarsi(f@algrgup is @ttaahdééqshelﬁl lylmem hetginRX ¥, hyélrogm)aglql koxy,
aryl am noahikewy, a:amﬁadykmm?n ExloaBdy VI Yy KM Qlky R Hé amaRBalyty | am no,
aryl t hi oal [¢o am}/l h(yl R
>%&mg a alkynyl alkanediyl, alkylcarbonyl, alkyloxy, alkyloxy—
alkyl, alkyloxycarbonyl, alkanoyl, cycloalkyl, cycloalkylalkyl, cycloalkylcarbonyl,
30 cycloalkylalkanoyl, cycloalkylalkoxycarbonyl, aryl, aralkyl, arylalkenyl, arylcarbonyl,

aryloxycarbonyl, aralkoxycarbonyl, aryloxyalkyl, haloalkyl, hydroxyalkyl, aralkanoyl,
aroyl, aryloxycarbonylalkyl, aryloxyalkanoyl, Het', Het'alkyl, Het'oxy, Het'oxyalkyl,
Hetlaryl, Hetlaralkyl, Het'cycloalkyl, Hetlca:bonyl, Hetlalkoxycarbonyl,
Het'oxycarbonyl, Het'alkanoyl, Het'aralkanoyl, Hetlaryloxyéﬂ(yl, Het'aryloxy-

35  carbonyl, Het'aralkoxycarbonyl, Het'aroyl, Het?, Het’oxy, Het?alkyl; Het?oxyalkyl,
Het’aralkyl, Het’cycloalkyl, Het’aryl, Hetzcarbonyl, Het?oxycarbonyl, Het*alkanoyl,
Het*alkoxycarbonyl, Het*aralkanoyl, Hetzara]koxycarbonyl, Het’aryloxycarbonyl,
Het’aroyl, Het’aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally
substituted by one or more substituents independently selected from the group



am no, aral kylthio, aryloxyal kylthio, arylam noal kyI t hi o, aryI t hi oal kyl t hi o,
al I cyl ami no, 35 cycloal kyl, cycloal kyl al kyl, Het', Het2, Het"al kyl9JUNE 2006
Het ' al kyl , Het'am no, Het2am no, Het'al kyl am no, " Het 2al kyl am no, Het' No,
Het 2t hi o, Het'al kyl thi o, Het?2al kylthio, Het'oxy and He?oxy, OR7, SR7,
S2NR7Rs, WOMOOMR7, CN, CR7=NRs, S(O R7, SO02R7, CR7=N¢CORS)02/1837 NO2,
NR7Rs, N(OH)R7, C(OR7, C(S)R7, Q02R7,;(0O) SR7, 9 JUNE 2006 WD 031949746
PCT/ EPO21 14277 -18 C(ONR R8, C(S)NR Fgg C(CONOHRE, C(SYNOHR,

NR CCOR8, NRC(SR8 NOHC(OR, NNOHC(S)R, NR CO2R , NR'C(O)NR8R9 and
NR O S) NR5ROmprisifOHika0@RlkyL, b, Giet), BB, cybloiyICEyINRRRBonpY @HoRYIS) NR RS,

NR C( O) N( caﬁ\?ﬁlﬁ(nﬁgrm(%@ﬁkylﬁﬁl&%gny %%ent )hﬁe ?g’(;IHIBrSOm51 or 2,

P(O (OR7) ( I s an 1 nteger %
R7, R8 and hymxx»rcw@abﬂogmla@mequ §§I‘@et‘é'dmf“|b6ﬁ'ﬁ‘ favhgrewike conpri sing H,

al klylk | al k&ﬁwlnmeat@ erebxadépyxm&xﬂy Rledtedl fhayadmg geunp caﬂnbﬁimg akylgﬂyll araliykynyl , aryl,
ar al ky axycar bon ¥¥iv1C2LRoR

cycl oal I?yl c %alh é@/d%‘&fl %F}%& ’arr%larﬁlq\éalkx ml%%(ff%yal EBLIB aé]f%ghoyl

al kanoyl , arddsya féow arylampppa wyymeﬂsyl@amomyloxyai yiamiepcarylbwimpkli-cy| |,

10072 KB, BB St S e )

Het 2al koxy@g?%ﬁﬁryl_l%l-@?kyﬁ% éi‘gﬁ M‘ '}E%I’ koxycar bonyl ,
Het 2ar al koﬁkmaﬂ@bﬁyt’andﬂeﬂbémho,ﬁwianmnﬁbt alkﬂmnmarlglbt&ﬂyjdmnbmn Het Lar oyl ,
Het 2ar g I—Fé('ﬁh@%é%lo }?ert%h&ﬁ%@l ﬁé’ttail?lfdﬁfo Et%xgl a'ﬂ&’%x 72ary| oxyal kyl ,

hydroxyalk nocar bon al Kano moNQ- a@ |subst|tuted
i RS0

am nocar bo NRR> ﬁBﬁ&OPaﬁdQIsQ}g'gN& e a@%aﬁ\g Iléléil%l’ s wherein

t he substi tménf N(OIBRT, oo RN Ge)RI LRI, €OR ' CENRIRS, g}(smm7nbrrpr| Si ng al kyl ,
I I I Iyl t 1cyl, Het'

B2t a1t oy CORBIBRIBON QI KIS NI ROMIERY, O+ ¢

di subst i tut&@mg@% ”s‘@bg?ﬁ\ uEIRt g(@% WdclﬂRtGr@)% N@@QQZ%'@ omto which
they aris amldct(eﬁRF QNOEBCHOINR REN@H)CIHNR R YNROC(OWI(@HR!] radical; R3 is

| kyl 7 b gyl Het 2 I
:r al>/kyl ary egsﬁkﬂ?y shlgg'fgl/(&h}[ a}gﬁ%’ﬂ#‘]g é\ngfgb NHJRE %g%(tait)&en%j | ndepeﬁ(rjgnt I gr
sel ect ed frvémemfes ayingnger Redveshi lsand g, B, Ry rod Raare caqhultler@enclwtmlec@s -

and - SRS, (fobthERBup Chtnprishig/H, alibyl Qﬁcenﬂ?tantﬁ(ﬂ@hﬂ, , C(S)R7, CO2R, C(O SR7
“%2(8 O gES %zvx%]@%mgeﬁﬂg&?)aﬁgéh}da%% %’Psg GINS ) Bﬁl%ma%{g) grRloEg cgggr I Si ng
hydr oged aneallepxksarbonily @lkglcp,rbgnyl,5cyglﬁa1ky]lp@ggpyl,fcy@lﬁﬁlbylaﬂchgarbpwlﬂ s cycl oal kyl,
Het', aryl cy@balikygilRarodl, ¥ikhsdyl, atalk-R8] ar6ylCarkily ﬂy&gﬁ,ﬂy@mmxy@rbo@mu@nal ly
cubet L0 i, oL TR o GRS BRI il Sghed T om (e 0
O o aaenso gt o alnsshiomen) Holpsbro b, By hohm
ai cyl OXyca'}WEAIkaanﬂbﬂlko %ﬁ&?ﬁﬂéﬁﬁkﬂkoxﬁﬁ%@nﬂoHeMl@k sibbnyl,
ig ggf Porp’t hryfo& ag')f)aonyly het oyi 91% )lflaclzy%}/oalkyﬁ%ryléxykﬁ(ylz He aryl %)llalfl&] '

Het’aryloxyalkyl, hydroxyalkyl, aminocarbonyl, aminoalkanoyl, and mono- and

disubstituted aminocarbonyl and mono- and disubstituted aminoalkanoyl radicals

wherein the substituents are independently selected from the group comprising alkyl,

aryl, aralkyl, cycloalkyl, cycloalkylalkyl, heteroaryl, heteroaralkyl, heterocycloalkyl,

30 hetero cycloalkylalkyl radicals, or wherein said aminoalkanoyl radical is disubstituted,

said substituents along with the nitrogen atom to which they are attached form a Het',

Het?, Het'aryl or Het’aryl radical;

R is alkyl, aryl, cycloalkyl, cycloalkylalkyl, Het!, Het?, Het'aryl, Het*aryl, or aralkyl

optionally substituted with one or more substituent independently selected from the

35  group comprising alkyl, halo, nitro, cyano, CF3, -OR®, and —SR5, (CHz)pRG, OR’, SR’,

CN, N3, C(O)R”, C(S)R’, CO,R’, C(0)SR”, NR'R®, NR’C(O)R®, NR'C(S)R,

NR’CO,R®, C(O)NRR?, C(S)NR'R?, and NR'C(0)SR®, wherein R is a radical

selected from the group comprising hydrogen and alkyl, wherein: p is an integer from 0



Het | cycl oal kyl, Het2cycl oal kyl, Het'aryl, Het2aryl, alkylthioalkyl,

al kenyl, al kynyl, 35 al kyl oxyal | cyl, hal oal kyl, al kyl sul fonyl al kyd JUNE 2006
hydroxyal | cyl, aral kyl, am noal kyl, or alkyl, optionally substituted with
one or nore substituents independently selected from conprising aryl, Het',
Het 2, cycl v&ldph974@l kyl oxycar bonyl , carboxyl, am nocar bopgt/epo2iwi¥9- Or

di (al kyl ) am nocar bonyl, am nosul f onyl 17 al kyl s(=0),, hydroxy, cyano, nitro, 9
JUNE 2006 WO 03/ 049746 PCT/ EP02/ 14277 '-19 thi o, halogen or ami no optionally
nono- or disubstituted wherein the substituents are independently selected

f rolm t |hE ?fﬁw SUFBIoAIEYINGet] | 6] ox wert’ylh,w}ﬁdhaalt exdt oné:ufdr hlm is et

cycl oa a cording to an
e?/rbodl me%t P‘{%@‘Ypﬁt‘gﬁg‘ﬁf‘r‘?ﬁém ?r(f?lorf‘ é‘%%ﬁl%'ggf gﬁ?eaéﬁ?gyﬁ%{f‘?%cﬁg i gl ng (a) a
HI V pr ot eagreup pinristogra hafogérp (OH)IQCH 2 NHoy N@., SHasnve@¥ uwtiereih Ry amtRBEpt abl e sal t

or ester t%@g@saﬁg%emﬁagy}héﬁgﬁ}gégé%v@f cytochrone P450, 11 OR3 O 11 N T
-N-S-RL R2_OH lzﬁt}vﬁiﬁereln 10 R "i s hydroge al k Ikenyl al kynyl ,

/|

al kaned yI R EIhV‘é"W"é‘a? ﬁ’ﬁ/XcarbﬁPfﬁy‘faéWYl é’InWFfS gﬂ"(‘?ﬁ’l or a“?’i oxycar bonyI
al k?no?/:( lmb@ﬂidnyl cydioatilyl) @lyddydliayikikli, He&&kdb’aHk&ilkﬁ[Haf’?nkyl ! al kenvl
cycl oal ky X#i ryl al keny
aryl car bon@%t c%' ary 1&&&9@%@1 ﬁle gér%%gg&p%lﬂ%ﬂ ’raq% %l( y)?l hal oal kyI ,
hydr oxyal kglkylowaaqymﬁle#kyl allgylgs}fonylaliy], bx%reéjraﬁw menmwlwlmtyal | canoyl ,
EC;; Het ' T’ﬂdﬂﬂ) tlolﬂﬂt sﬁﬁfégmtéﬁmpéfﬁ‘@drliﬂdre sdb5t1tgl§htts ﬂﬂéﬂende'ﬂﬁS' s@éMKYdm -

cygl oa [ carbony ony
Het ' al anoﬁﬂ ﬁi—&g agll ﬁ%‘aﬁs% dycﬁglﬁ(yg?éofé%g/cgfbﬁ c%‘?‘"’%?@‘f’éﬁfﬁ%ﬁ‘y onyl ,
Het ' ar al k oxgueobdi@tkyantocaboyyl, moszlfoméx@lc&%(*oh@tydmmy¢yanw@umxyal kyl ,
ﬁt galr ﬁ' KYthio, hi16 en%ysﬂn%lo u&nagyieﬂo%ar ﬁed’;subﬁfua&ﬁﬁfﬂé?&)ﬂthe B ARRNCRE bomél |

al kan onyl, ara oxycar bonyl ,
Het 2ar yl oxéé%ﬂﬁg%‘?é cﬂ@PQ%Hl%i’]lSﬁ falkykﬁﬁy‘ﬁﬁ%ﬁbonyl
am noal kanfty}tlo,aﬂcamlqybéieﬂyﬂt;t dintllalkorhidd)HQﬁabwt ituted by one or nore :
substitients i ndependently selected fromthe group conprising al kyl,

aryl al kyl, tuér,mttéegtmgswgr %L@g&&mk ofﬁ%&iéﬂ?lf&qfspﬁlna%o[n% Aid ]]le axyl,

am nocar bony nQno- am nocar bon am nosu y al kyl S(=Ot,

hydr oxy, cV’é}hSc ﬂ%}t‘lr?fﬁ%’ﬁ”dl“h‘ ﬁ?rr?ﬁe 0%6 SREPYRA AS or di substituted wherein
t he subst ik isei(=0)ar-akedivhOeE@Rderrdby theCEO) gobup isamatiivd tg thletNRconpri si ng

al kyl, ary pie abky R 1% wﬁ%ﬁf? %Pymg}w%@ ycgl:lla%xlﬁgg ‘H{)ﬁﬂiyﬁy'

aryl am noa ara Koxy,
aryl an;F(hoa‘FX %Fr‘&p‘lyhﬁ al§¥ I oxyal kyl am no, aryI am noal kyl - am no,

aryl t hi oalkbmyydrageynl alkyl ek dayl, alkiymyl, alkanadiyly hikiiicaborayl ydllogasal kyl t hi o,

v od |”§y1‘§?lf§§aﬁ‘%¥ql&‘%%9“9%%§‘ﬁw*’ﬁ%{’a SLafT Qyﬁé*?ﬁh‘ﬁq et an no,
Het ' al kyl ailondky géyaﬂg;}yp éxmlwcarbonylalkyl aryloxyalkanoyl, Het'alky
Het! oxy, Het oxyalkyl, Het'aryl, Het'aralkyl, Het'cycloalkyl, Het'aryloxyalkyl, Het?,

25  Het’oxy, Het'alkyl, Het’oxyalkyl, Het*aralkyl, Het’cycloalkyl, Het’aryl, Het’aryl-
oxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by one or
more substituents independently selected from the group comprising alkyl, aralkyl,
aryl, Het!, Het?, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=0),, hydroxy, cyano, halogen or amino

30  optionally mono- or disubstituted wherein the substituents are independently selected
from the group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxy-
alkyl, arylamindalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy,
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, arylthioalkyl-
amino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio, arylthioalkylthio, alkylamino,

35  cycloalkyl, cycloalkylalkyl, Het', Het?, Hetalkyl, Het%alkyl, Het'amino, Het’amino,
Het'alkylamino, Het*alkylamino, Het'thio, Het’thio, Het'alkylthio, Het? alkylthio,
Het'oxy and Hetoxy, OR’, SR7, SO,NR'R®, SO,N(OH)R’, CN, CR’=NR?, S(O)R’,
SO.R’, CR™=N(OR®), N3, NO,, NR'R®, N(OH)R’, C(O)R, C(S)R’, CO,R”, C(0)SR’,



Het' thio, Het2thio, Het'alkylthio, Het2alkylthio, Het'oxy and Het
whereint is an integer between 1 and 2. R2 is hydrogen or al kyl 941%}/1‘15%006
al kyl, aryl, cycloal kyl, cycloal kyl al kyl, or aral kyl radical; 9 JUNE 2006 WO
03/ 049746 PCTI EPO2/ 14277 - 20 R4 is hydrogen, al kyl oxycar bonyl , carboxyl,
am nocar boM 030#5#o- or di (al kyl)- aminocarbonyl, cycl oaP&yER02AbRENYI ,
al kynyl, or alkyl, optionally substituted wth one or nore substituents
[ ndependent ly selected fromthe group conprising aryl, Het', Het2,
cycl oal kyl, al kyI oxycar bon 8y car box Ey am nocar bonyl nono- or
Y

di (al kyl ) arB(GONR'REaCENRIR’, EONRH)R DOE)N(@H)Y/| SREGIR®, NRIEGB’, cyano,
hal ogen or gg@}?? @ U’:Ig@}gsxﬁ) mmg kS, ‘NRSEE@MSRD %ﬂdm (%}\gkstRhe substituents

are i ndepe s7e gm t h ri'si a aryl, aral kyl,
cycl oal kyl N kW‘a@@ﬁR EOH)C(Q RH&‘@Q‘V% n%nd Het'al kyl . 10

Ac;:ﬂgr di ng NR@O@IN{@H)RMC@N(%WENR?S{BRNNHSWMTQ mg’s?m" to g)

conbi natd o an ease t 0 3 or a
phar macesut :}é%f(ﬁ%(ggc)e%{léﬁ%lm aﬁl”[‘te § eqt esreeeg d%ﬂ%‘q(%)z gml&i ﬁﬂﬁﬁbl tor of
cyt ochr one RP480saciOindggendently Nelyoted\r@a e grox(par)omﬂrmﬂgﬁhamymwyﬂ ppd 15 R is
cycl oal kyl ,a ns¥et oal kyl al kyI cycI oaI kyI car bonyI cycI oal kyI al kanoyl ,

cycl oal kyl car bo | ken ar bonyl

a?/yl oxycér&) f‘( Ogé?eﬂrﬁé'é >//1b aé%yﬂ’%‘% ny‘%ﬁ’f’ 1%%”20xyhyd¥oxyal kyl ,

ar al kanoyl cambmy;u alkyl@arl;dngkymmdﬂqﬂqaﬂwlnklybycl(mﬂyylz}kwbd(bumgy Icycldrﬂty‘l- Het ' al kyI
Het' oxyyy HelkafRe aajnl‘a}%%l arifRbn Al i é)p'pgﬁllw@%tgﬁ%}l aPhG’Ean Oy F%Sﬂ Het' car bonyl ,

Het ' al koxycarbon Het ' oX Het “al t aral kanoyl

Het ' aryl ox &) WPH‘W %ﬁIWrBR }I%FHBH’W qué{xy%lag%ﬂnw E%’?YB%T ML Het ' ar oyl ,

Het 2, Hlet 2cHey‘,alkhiﬁiyzd{dfyllkandyletlﬁdxl}tak)}cwb,onyll—Hbt?aik@dykatbqnyHéleQm}mbmﬂ kyl , vonyl
Het 2 n rbon

Hot 2ar al kanoi?ﬁﬁ{aﬁ&%ﬂﬁegl %%*’WHJ@Q% oion Bitay %ﬁ&b%%°§¥8§| o
Het &ar y| oxﬁwoxy@?ﬁ crrkyh&htyroghﬁéftmnls@tf ﬁév@fyawﬁlr uperyalglnt s 25

i ndepemcgenmey?a@wxgﬂkﬂdhidmfyancpemgmtmb@@mmlﬁdan@n@u@mﬂ moﬁdi-adnhw aryl, Het',
e e ALHbAIS O B3 o SRR mﬁeggﬂn%%@%@gl Jxamalrmno or

di (al kyl ) am no- nosu roxy, cyano,
hal ogen or “élmeﬁbthéﬁﬂh%ﬁﬁam? gre %P@delélry Sﬁle§f86§10mt squpprsRRsising@ielsubst i t-uent s

are i ndeperagerﬁrdlyyl S@bmn@d cidleaRylaney, 1t Bt amsrpﬂles | ' alldykedliicalgifoy| , ar al kyl,

IO 2L B R 01 Bk, S BT B8 al koxy,

al kyl t hi o, f<ox 1(

20 mtrogen atom to whxch they are attached form a Het Het Het aryl or Het*aryl
radical;

R is alkyl, aryl, cycloalkyl, cycloalkylalkyl, Het!, Het?, Hetlaryl, Het?aryl, or aralkyl,

optionally substituted with one or more substituent independently selected from the

group comprising alkyl, halo, nitro, cyano, CF3, -OR®, and —SR®, (CH,),R®, OR’, SR,

25 CN, Ns;, C(O)R’, C(S)R’, COR’, C(O)SR’, NR'R?, NR'C(O)R®, NR'C(S)R?,
NR’CO,R?, C(O)NR'RS, C(S)NR'R®, and NR'C(O)SR?; wherein R’ is a radical
selected from the group comprising hydrogen and alkyl; wherein p is an integer from 0
to 5; R® is cycloalkyl, Het’, aryl, or Het” in which at least one hydrogen atom is
optionally substituted with one or more substituents independently selected from the

30  group comprising a halogen, OH, OCHj, NH;, NO,, SH, and CN, wherein R’ and R®
have the same meaning as that defined above;

R* is hydrogen, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di(alkyl)-
aminocarbonyl, cycloalkyl, cycloalkylalkyl, Het', Het?, Hetlalkyl, Hetalkyl,
Het'cycloalkyl, Het’cycloalkyl, Het'aryl, Het’aryl, alkylthioalkyl, alkenyl, alkynyl,

35 alkyloxyalkyl, haloalkyl, alkylsulfonylalkyl, hydroxyalkyl, aralkyl, aminoalkyl, or
alkyl, optionally substituted with one or more substituents independently selected from
comprising aryl, Het!, Het?, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl,
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=O),, hydroxy, cyano, nitro,



ar al kyl am no, aryl oxyal kyl am no, aryl am noal kyl am no, arylthi oal kox
aryl t hi oal kyl - amino, aral kylthio, aryloxyal kylthio, arylanunoal ky IJ@?{FOZO06
aryl thi oal kyl thi o, al kyl am no, cycloal kyl, cycl oal kyl al kyl, Het', Het2,

Het ' al kyl , Het 2al kyl, Het'am no, Het2am no, 9 JUNE 2006 WD 03/ 049746

PCT/ EPO2/ 1WDA3/049746 Het ' al kyl am no, Het 2al kyl am no, Het' t RCDEPda827t hi o,

Het " al kyl thi o, HetZ2al kylthio, Het'oxygand Het2oxy, wherein t is an integer
between | and 2. R4 is alkyl, optlonally substituted with one or nore
substituent independently selected fromthe group conprising aryl, Het',

Het 2, cycl dhiokhalggemdaraind nptianatly oopd-loy diswbstitutesk wheSeid ittssobdtitdentsece wher ei n t he

Zfsft Lot qESeb RERFOp] e BENG E e MM MDD, SIS D0 MY L
is of for mﬂyﬁloilbﬂalkﬂaHth{ hélet SWﬁéHﬁhﬂbster eochenistry. O (5) 10

According to yet another enbodi nent the present invention relates to a
conbi naty 0N ccEAMRth &k BEbddherdt ntthMsem Qltvﬁﬁﬁﬁ ALY tblat&hlbﬁfat@@@dnqﬁreﬂl in Table

A B C Dar maceutic able er thereof and
) Bt o Bl R R e bR o3 EBPESEN EHBRISH Sho | ncl ude
conbi nat i ornstecthﬁpofmdlﬂ@a@ax)hxhlmrldlfwmm&@ i nhi bitor of fornmula (4) or a
phar maceutically acceptable salt or ester thereof and (b) an inhibitor of
cytochrone P450, CH, 20 O he nbi Qat i &hs of interest, include conbinations
wherein said inhibitor ofg toghro P450 is an%t her HLV protease inhibitor
and is for exanple sel ectégd omoO e Ngr C(Nﬁafzﬂ—m ng ritonavir, indinavir,
nel finavir, saquinavir, a enavir, déam navir, pali navi r,
telinavir, tipranavir, nozenavir, at zanaV| r §n phar maceut i cal | y

acceptabl e salts and esters thereof More in particular, said inhibitor may
be sel ect ed®BH,r om t he group conprising ritonavir, arrprenavi r, nelfmavir or

a phar nmceWw'iicddr enam@emmlealﬁﬁlyu aﬂ{an@ﬁ;tleancﬂmw@i alkgzlowl\ﬁcﬁ&@G WO
03/049746 Pg{%yoxycar ongl a y? 9}0 qﬁq c’ycl%a a Oﬁ?’%fs’algyaf ony. onpounds can

act synergi ner gy
bet ween t heyelgakyl ik, gy%oamﬂﬂl@mbpnal Wﬂ,@re}i@tlewlalke@ﬂbar abenylt her apy,

W thout i NGHAGStABodi) dmwxg@hrmr@e aﬁyflcf)@ﬁlkﬂ hﬁ@amm heydeskiyb ROL arélw ntion, this
was assessed | n _expe ?)rﬁgtal OWEJ n}g ete 21 elagloﬁenc d er ent
ratios of the> ﬁ'/ﬁ "RFCPP ot Bre0r's f”f §h9(Lre pl ot t ed
in an 15 Het'aryl, Het'aralkyl, Het'cycloalkyl, Het' carbonyl Het'alkoxycarbonyl, Het'oxy-

carbonyl, Het'alkanoyl, Het'aralkanoyl, Het'aryloxyalkyl, Het'aryloxycarbonyl,

Het'aralkoxycarbonyl, Het'aroyl, Het?, Het’oxy, Het’alkyl; Het?oxyalkyl, Het’aralkyl,

Het’cycloalkyl, Het*aryl, Het’carbonyl, Het’oxycarbonyl, Het*alkanoyl, Het*alkoxy-

carbonyl, Het’aralkanoyl, Het*aralkoxycarbonyl, Het*aryloxycarbonyl, Het?aroyl,

20 Het’aryloxyalkyl, aminocarbonyl, aminoalkanoyl, aminoalkyl, optionally substituted by
one or more substituents independently selected from the group comprising alkyl,
arylalkyl, aryl, Het!, Hetz, cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl,
mono- or di(alkyl)aminocarbonyl, aminosulfonyl, alkylS(=O);, hydroxy, cyano,
halogen or amino optionally mono- or disubstituted wherein the substituents are

25  independently selected from the group comprising alkyl, aryl, aralkyl, aryloxy,
arylamino, arylthio, aryloxyalkyl, arylaminoalkyl, afalkoxy, alkylthio, alkoxy,
aryloxyalkoxy, arylaminoalkoxy, aralkylamino, aryloxyalkylamino, arylaminoalkyl-
amino, arylthioalkoxy, arylthioalkylamino, aralkylthio, aryloxyalkylthio, arylamino-
alkylthio, arylthioalkylthio, alkylamino, cycloalkyl, cycloalkylalkyl, Het', Het?,

30  Het'alkyl, Het*alkyl, Het'amino, Het’amino, Het'alkylamino, Het*alkylamino,
Het'thio, Het’thio, Het' alkylthio, Het?alkylthio, Het'oxy and Het‘oxy, wherem tisan
integer between 1 and 2.

R? is hydrogen or alkyl;
R? is alkyl, aryl, cycloalkyl, cycloalkylalkyl, or aralkyl radical,



i sobol ogram graph according to the nmethod descri bed by Chou and Tal al a %
(Adv. Enzynme Regul. 22: 27-55, 1984) Antagonismon the contrary WOINg 2006
preclude the conbination and restrict the area of use. The effects of a
conbi nati on of a conpound 10 of fornmula (4) in conbination with each of the
currently WPP¥ONWEd H V protease inhibitors are descri b®gTiEROYHHR77eXanpl es

bel ow (see exanple 3). The conpound aofg. fornula (4) in conbination with
currently approved H 'V protease inhibitors exhibits no antagonism At all
nol ar ratiog the conpound of formula 54) shows synergy with anprenavir,

nel fi navi r Ramdydiogem alkiyloxyachbonyl, saxbw admczcmbenxl shottsr of ditelilt-h i ndi navi - and
15 saqui nainocbdi, Y, AR DL ?ﬁmamuu:e@&dlm %

ket oconazol e, ubnetl d| n am)t t| n

er hrone P450
i nhi bi t or s TOFTEHuSofs g Bﬁfese ected fpoy fhe &W&}‘EF?PBPT sﬁw {51 qcé%é
nef azodone cydieilley,iallgldxgcaptionyl, ohrbaxydciminscaon@APmbro- on él(ﬂlajh)mhm@nt t he

t | vV t
b bt B ”*?%ﬂﬁ'%mﬂﬂ?@%mﬁéhaf Rk ey FREAR o fBlopBhally Y L0 P25
t her eof anG‘OP%‘)OTIdISPWW@FCIE wab%@@tatarecladqpyn@e&bm eefddrosmibe or ester
t her eof . ; p chthpfisaieQiligaseyl] ablichl &loalidyl, otloalkyalkyl) Hetd, Het®, Batidigytaci d [ (1

S, 2R -3-[[ rp henyl) 25
sul fonyl ] ( aé}f}gropyl ) am no] - 2- hydr oxy- | - (phenyl nmet hyl ) propyl ] - (3R, 3aS,
6aR) - hexahydrofuro[2 3-b]furan-3-yl ester. Ritonavir is an inhibitor of

P450 3A4 c;htcmdmgmnothyxt atiodonent, %me:(emﬂﬁyermmrelml tdirzembiabtirad spect rum of

drugs by acqhR W&E&s@ iHiH R 8 foPmu WV 'br%thﬁﬂa@éﬁ%dlf is given in
conbi nati on WtﬂﬁaEHlvrptfxo faﬁlnhl i.t.or ? (1) such as the
conpound ofCeFRIFtE palt qr g5ter thereekpud £0) ipjtor o "éfi‘ﬁ@é‘htratlons (C,,,i") of
such HHV protease inhibitor of formula ( ’l | owi ng reduction of the dose
and dosi ng frequency. V\henever used herei br, the term "H V protease
inhibitors of formula (1)" i migr Fmis neant to include the
conpounds of general for rrul subgrog@p thereof, the conpounds as
depicted in Table A B, ' d@s_,Rlsal ts, stereoisoneric
fornms, racem c m xtures, -drugs, esterb_an mtetabolltes as well as
their quaternized nitrogen anal og@gs. HThePR okt 8e forms of said conmpounds
are neant 9, JUNE 2006 WO 03/0497-16 PCT/ EP02/ 14277 -23 to conprise
conpounds WREF®% n one or several ni trogen-atons are oxidized to the so-

cal | ed1:\- oR} d@ycla'ehlgyllce'plmlkyialkyljpyxgdaﬂadcamw heleikylafiany, t he

phar macol o es and
phosphat esg}c‘ﬁ%ch hgf fg@ n lhllé?@(l)%}&‘é&%% Pﬁ%y‘?d’ t| on ’product of
the deri vafplexycar P’fX? &&?Lgy‘i/f@’f}’é‘}l@ man and G | man (The
Phar macol oglybaycaﬂmylalkglt arfhvayalpaotl, Et', Betfallsd, Hosy, a‘%t'okbrdllkyl Int. Ed. 1992,
" Bi ot ransf gragy, ﬁ&lmngiryascycl ﬁﬂlﬁémﬂﬁ%ﬁepblﬁ& 51‘30 jugs generally is

hereby_i ncor por at ed sed in the-10
conpos?? i oHEt ¥pearhenyl, W&H@ngffégﬁmﬁ aﬁ? F"ﬁf X¥uncti onal groups
present i earlsaiylj HeOaplineystrbomylsHetharayl )it ﬁhébx;t, Hetzaﬁkylll, Hefatyalkgs are cl eaved,

either in H%&lﬂﬁ, Het’cycloalkyl, Het?aryl, Het*carbonyl, Het?oxycarbonyl, Het? alkanoyl,
Het?alkoxycarbonyl, Het’aralkanoyl, Het*aralkoxycarbonyl, Het aryloxycarbonyl,
Hetaroyl, Het*aryloxyalkyl, optionally substituted by one or more substituents

25  independently selected from the group comprising alkyl, aralkyl, aryl, Het', Het?,
cycloalkyl, alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or di{alkyl)amino-
carbonyl, aminosulfonyl, alkylS(=0),, hydroxy, cyano, halogen or amino optionally
mono- or disubstituted wherein the substituents are independently selected from the
group comprising alkyl, aryl, aralkyl, aryloxy, arylamino, arylthio, aryloxyalkyl,

30  arylaminoalkyl, aralkoxy, alkylthio, alkoxy, aryloxyalkoxy, arylaminoalkoxy,
aralkylamino, aryloxyalkylamino, arylaminoalkylamino, arylthioalkoxy, arylthioalkyl-
amino, aralkylthio, aryloxyalkylthio, arylaminoalkylthio, arylthioalkylthio, alkylamino,
cycloalkyl, cycloalkylalkyl, Het', Het’, Het'alkyl, Het%alkyl, Het'amino, Het*amino,



mani pul ation or in vivo, to the parent conponent. Typical exanpl e afNE 2006
pro-drugs are described for instance in WO 99/33795, WD 99/33815, WO

99/ 33793 and WD 99/33792 all incorporated herein by reference. Pro-drugs are
char act eri mashslayo7dd i nproved aqueous sol ubility, increasegrhippus, ability
and are readily netabolized into the active inhibitors in vivo. The HV
protease inhibitors of formula (1) ac@delng to the invention nay al so exi st
in their tautomeric fornms. Such forns, although not explicitly indicated in
t he conpou aﬁﬁﬁc i wi thin the
scope of tEQIpresen1 ﬁkpgg?gggﬁ.@%tﬁsggﬂﬁgﬁgggggﬁgﬁgggﬂngﬁggﬁerlc forms of
t he conpoukid m’&é*?é@é%‘?h?f%?‘éa‘éﬁeg%W?Fé‘s 2 possi bI e conpounds made up
01;1 thedsam“&stﬁ@a &pﬁaﬁkﬂ@sbvsti&di&lmh eosmwmalméntlﬁmﬁs@dauglda&vmg ﬁifl;1 er ent
t hr ee- di nens truct ures e tercha e ich the
conpounds c% mtqﬁggr S gmﬁ?nm%ﬁlm%w?hgtn il C%?O ? Hmeme?tlg’éat%ﬁé?d Mos€ menti oned
or indiéat étﬂubStlhéechﬂ@m:ledle S@bﬂél@h@ﬁ%ﬂdqpﬁn@n@bﬁ@mﬁﬁmﬂﬁlgmupencorrpasses t he

m xture ofc@hhﬁﬂgﬁmbhu§ﬂ§ggpqqghenlcaIIy i soneric forms which said conpound

may possess. Said mxture may contain all diastereoners and/or enantioners

of the basic nol Jar ruct.ur.e .of conpound eochem cally 30

i soneric fJtH Bt E?ﬁﬂﬁ Qﬁ@§m8ﬂ2§%@gﬁﬁ8ﬁ%FPBﬁs%ﬁ%%?ﬁ?ﬁ% to the invention
either in h@ﬂmgﬂmﬁﬂhiﬁ&&ﬂhsadmdxnmmw with each other are intended to be
enbraced within the scope of theO resent invention. For therapeutic use,
the salts of the conponents co in a conbination according 35 to the.
i nvention, are those wherein t rion is armaceutically or
phy5|olog|cally accept.abl e. Cﬁhe eutlcally acceptabl e salts of the
conponents conprised in the} conbj ati off¥ of the present invention (in the
formof water-, oil-soluble, or dl %er5|ble 9 JUNE 2006 WO 03/049746
PCT/EPG©2/14277 24 products) el ude the conventional non-toxic salts or

t he quaternary amoni um salts mhlch are formed, e.g., frominorganic or

or gani ¢ acideoréing bust snothier gmbbdimeniithespresent inw¢ndioadelates torp combimgtipmc| ude
acetate, aeurﬂﬁ&sﬁa ) 4 1B FroteaseAMibitk 8s dwg@ﬁtﬁblebergwmrmrfaonat e,

or opi onat eFATEY é@#g@gcepﬁhﬁéewé%{é R A

gl ucohept aRgat e, gl ycerophosphate, hem sul fate, heptanoate, hexanoate,
hydr oclibori de, hydrobrom de, hydroi odi de, 2- hydroxyethanesulfonate,~

onal at o pEkERdRg HRRATS HolWdE ihiation OBARIARPRLIT P BidlcRse 1 OO 1AL €
o e, | Rt By 0 of A plEmeeic ﬁéf%vggleﬂ g Ete? hefeor andh(o) 5

thiocyanatemﬂmbsqmaushmamdﬁnndecanoate Base salts i ncl ude anmmoni um sal ts,
al kali netal salts such as sodium and potassiumsalts, al kaline earth netal
salts such as cal cium and nagnesi umz s, salts with organi c bases such as
di cycl ohexyl am ne salts, N-nethyl-D gdanm ne, and salts with am no acids
such a sargi ni ne, Iy5|ne and so forfth” Al so, the basic nitrogen-containing

groups naybe quaternlzeglﬁﬂth ch ¢

o™

ll/,O

”'«,

CH,

20  Other combinations of interest, include combinations wherein said inhibitor of
cytochrome Pusq is another HIV protease inhibitor and is for example selected from the
group comprising ritonavir, indinavir, nelfinavir, saquinavir, amprenavir, lopinavir,
lasinavir, palinavir, telinavir, tipranavir, mozenavir, atazanavir and pharmaceutically
acceptable salts and esters thereof. More in particular, said inhibitor may be selected

25  from the group comprising ritonavir, amprenavir, nelfinavir or a pharmaceutically
acceptable salt or ester thereof.



15 as | ower al kyl halides, such as nethyl, ethyl, propyl, and but§J 006
chloride, bromides and iodides: dialkyl sulfates Iike di methyl, di'efHyA°

di butyl, and dianyl sulfates; |long chain halides such as decyl, |auryl,
nyristyl and stearyl chlorides, brom des and iodides; aralkyl halides Iike
benzyl andVPh&MET4y| - br oni des and ot hers. O her phar macUTEPAY 1477 accept abl e
salts include the sulfate salt ethanolgte and sulfate salts. 20 The
pharmaceutically acceptable salts of the conponents of the present

conmbi nations include the combinati on wherein one of the individual
conponents is in the formof a pharnmaceutically acceptable salt, the

conbi nat i orin\gamaralj qenbiriatiers of hweo Fompaninduceh actsyngsgisiaatly, inre additivewayf or m of

phar maceut i gabdyorddicaRt %%égﬁéﬂvéen &bﬁ&mit&@%ﬁm rﬁém\mﬁareppte&ne or more of
t he indivi dual cqrrptgnents IS inth g%&%]ar maceutically acceptable

salt whil e SPEIatey therppy, %ﬁﬁﬁﬁ%ﬂ?@m&r“é‘dﬁ%ﬁ“ q5ts- Fordhe gent " or a
phar maceut | iaedntiyn, ddcend Abdseeddmbi exgferitieataleting médrechipaaepbsdiffereat , a sal t of

the COmb! NaaPhue DRIV IRSERCBNEA LhcAGEAPR Al ERLRNR Bl ol e HV

pr ot ease i ors o rnven OI’] refer to

non- t oxi c em@b@mwen@cawgagﬁweammd degrribed lay Shap aod TalplaydAdyl | et hyl |
propyl, lscmfz%arkemmzzyin 5% agb@t nhtag@msrﬁ@ﬂmélcoﬁtsérgemul recldﬂ@'ﬂi‘eh the nethyl

ester is pre tred. uch as K y be

orp oyed | (ORI PR RS e ERAL ool Heh ot § SRURREON oF LroReutt s o

phar macléut |Qf£¢nnmbrfﬁbs|combmatmmrmuth edch gf thg Surzentlii@pprpendt HIY mrntoasst  of a

conbi nat 't ONnIAGHRS ate a&cﬁpedtlﬁ fhel éﬂtﬂxﬁlﬁfeb gao@rs@e axa%mét w@ey&dlnsfpt%hhd/otaccept abl e
exci pi en icul ar e i‘'on.relates

phar mmceut iRE R HsBORPHBHOT i Py Spirsved FIY SR RG R ERr SR BER | ve ampunt
of 9 JUNE 208@onimn.0'8/all4801at6atiRE T otdlaf formBa @i shdwe spnagyewsle i nhi bit or of
formul a (1)an§99&a\clp)neﬁnmﬁm9ﬁy&dvﬁ%hﬁ sBoW Akt irMTRGEH with indBvik Ay DI tor of
cyt ochrane 0,.and (c) a pharmaceuticalty acceptabl e excipient. According
to an embodPHERIt he present invention relates to a pharmaceutical 5
conposition conprising (a) a therapeutically effective anount of an HV

pr ot ease iOtheérluséfolinkabitdroofmytahich)e Rk, iaclydeskatogomaaple t dimewdiie such as t he

compound ofyof Al Aaddhler AR o%@%} GebrEPAPRIIGR AR @ﬁ&x@ amount of an

i nhi bitor of TTytochrone tonavi r har maceutically

accept abl e UBEErPRERS, eri’é‘quﬂlé’“tﬂn&?fﬁﬁéi@%#ﬁléw%é@ieﬁp YHS- be prepared in a
manner ¥nown per se to one of skill in the art. For this purpose, at |east

one of an Hﬂx‘dnepérﬁﬂoﬂiiﬁ@t it présehOifivetioh egldtesl taa cérhbinationaynpsisibg ()up t her eof ,

and an i nhl}HIVt 95 t%?gf( fgxgﬁlglg 643%! a%ﬂ%&g&%{lcﬂ\fatapceﬁﬁgle%h oxrr% o solid or

l'i quid pharra eU|ca excl pi ron with other
phar naceut itesgof ged @t%‘ﬁap‘éf@rﬂi@“%?ﬁ‘étl%ulﬁﬁf@mtahlﬁﬁ%t%eételi thepofe Saigni ni stration
form 15 or Hiwsp@east ahibitohbfforhdln (4) iecartignicisedl[(3S,2R)- Ppu-ameRyhdnghl | N human

amount “Sag HSFIELpRRLE ERAE) bl P o R ARRRUESE, oS R rpanent or

phar maceut |h9&4h)’€%'g@m[2at3fﬂf“f"éﬁ ¥l astert he bi ol ogi cal or

Ritonavir is an inhibitor of P4s9 3A4 cytochrome. Cytochrome Pysq (CYP) 3A4
oxidizes a broad spectrum of drugs by a number of metabolic processes. When

30 ritonavir is given in combination with an HIV protease inhibitor of formula (1) such as
the compound of formula (4), it increases the trough concentrations (Cr;,) of such HIV
protease inhibitor of formula (1) allowing reduction of the dose and dosing frequency.

Whenever used hereinafter, the term “HIV protease inhibitors of formula (1) or similar
35  term is meant to include the compounds of general formula (1), or any subgroup

thereof, the compounds as depicted in Table A, B, C, D or E, their N-oxides, salts,

stereoisomeric forms, racemic mixtures, pro-drugs, esters and metabolites, as well as

their quaternized nitrogen analogues. The N-oxide forms of said compounds are meant



20 nedicinal response in a tissue, system aninmal or human that iﬁJP&iE%%
sought, in the Ilight of the present invention, by a researcher,
veterinarian, nedical doctor or other clinician, which includes alleviation
of the synptons of the disease being treated. Since the instant invention
refers to WOMHPHAS ons conprising two or nore agents, thRCT/EROB@423peutically
effective anmount" is that anount of thg.agents taken together so that 25 the
conbined effect elicits the desired biological or nedicinal response. For
exanple, the therapeutically effective amount of a conposition conprising
(a) the corpeemerissicompemgswhcren)ong aeisevpial pifrpgaRalams afperidizestothesoamunt of

t he conmpoungngf nbheigeul a (4) and the anount of -ritonavir that when taken

t oget her have a conbined effect that is therapeutically effective. 30
According to the jnstan; invention "a dose redycing effect on the

her apeut | AP ISP “BF4-GRE] FaHHLREen fean P RRBR{logCalY SsasPRMR bi t or of

cyt ochr e dedoddivessuches atees, amides$ amd phosphptesmicipfhaf the resibleing ih)viveeeded to elicit
a t herapeut . i j: st i ion that when an
i nhi bi tor g&gyﬁ/{%ﬁa&lgﬁgoﬂh@ﬁﬁse%%%ﬁf2{ﬂe’%g(gwte gﬂ%. g@é rn%ér}ng%%Pto n addition to a
conpound ofCoodman prd Giiman (The Pharmapelpgical fasis of Deamnsutics b §d, Megraes t he dose
of the commnwt &d. f@2MBigrdndfbrmarsied Dr@ese) p 3-15)ideribing paP@uld ¢ ef fect,

when conpared t;) 1 Be %pl e adm_ni %'gr tiso&@g saiode corr ound. .of. formula (1). 9
JUNE 2006 RDGHP0% 8758 BEOFPERGD) 15FYss QIR SRPORFS REPPETLP AR e

phar mad@l ogprmapsitms 9étheiinventish cah be preriried &Y modiyiog funbiéongl groepstpresenivent i on,
parti cul ar lyysdid SordsdnkMiit YucReHNaPthat HRIDEMTIEAnPLOLIBASE, BR&)ARSutindNd nor e
particul ar lni/ﬁi‘i tugaﬁiact Pvit Fqﬁl nst mul ti e%éugpr esl st a(}t E(I Vsd?”{th ease enzynmnes,
said conbitFRRUGHOR & HIEY0 O PHPFAY CPPBIRTE Nt YPSR! PRI S ¥4 t ed by HI V
and f or 't helewripedfohyistanréesn YO OHBIES, NdD ¥PE3R5s WD/ 3FPamndige of t he

conbi nat i ORy@loolAPIDEIERERborktBY BEEIY rbfirdiBatprh MRl hidi BBbcteERRGGN T at i ons of
t he compound of fornula . are |ncreaseq C

ompared to.the sqle’.
adimi ni SPr aURBHVE S0 SRR Fireer o g R Rt B mpabrliad iy
concent r at itleecti@e imhibithrsdosso.not prevent replication of the H 'V virus,
mutants of the HHV virus may energe. It is known in the art that nutants of

the N PrOUgRsRy GONERE i RbALA Rl ordlh GRchA By A5 efptpmD! es of

such nutations c rse those nutations, 1 mnds 1den dy ecte romthe
li st conpr it igHpRIETE fogs Saeh rscRltheval 106 s¥RlicElydndigpted ip ghe compouggls 32 33,
36, 46,2047 destBbedtireibdre intepddd3p bé Includdd within tB2scofelof tRBpresenOfdvemionhe H V 15
prot ease. The conbi nation of the present invention nay be useful to prevent

or del ay gﬁ?ﬂgﬁgé%ﬁgﬂ?ﬁggl@ﬂmicif&nﬁl o\fTﬂR{ %grfbg%@s 0 ienieial %OE%FHIC\,&)M ot ease

contains mu inttratron o ma grev r’ del ay the
occur r ence dgfines gl possihasomparndsitoads up of thesameiptoms bended &3 thepamet  was now f ound

that the cogfei@tof 8ond3fbuthatgifidieht thred-ainmabiand] uchegekhich arsinbh an
ef oot & RSB E B Aok Sl SR ol b TN B bt e e O
formul a (1pthepyes mertionpd o indicateds Hieshemicabdesigpation|of & pERIne hepgi an i nproved
saf ety and chévnfpasibs thie nyixtwhlReT alt PP W EElereSchemically isomeric forms which said

compound may possess. Said mixture may contain all diastereomers and/or

enantiomers of the basic molecular structure of said compound. All stereochemically

30 isomeric forms of the components of a composition according to the invention either in
pure form or in admixture with each other are intended to be embraced within the scope

of the present invention.

For therapeutic use, the salts of the components comprised in a combination according
35 to the invention, are those wherein the counterion is pharmaceutically or
physiologically acceptable.

The pharmaceutically acceptable salts of the components comprised in the
combinations of the present invention (in the form of water-, oil-soluble, or dispersible



when the conpound of fornula (1) is adm nistered alone. 25 The te?#WNE 2006
"individual," as used herein refers to an animal, preferably a mammal, nost
preferably a human, who has been the object of treatnent, observation or
experi mentwo éydienpat i vel y, the conbinations of the presepigpiygH,i on nmay

al so be fornmul ated as a 30 conbi ned _preparation for sinmultaneous, separate
or sequential use in HYV therapy. In“Such a case, the conpound of general
formula (1) is formulated in a pharmaceutical conposition containing other

phar maceuty &Ly inBIGaE Rk 3B RNBHEI RInhiS sal@dthe RfateARh It Rinin@faigy t ochr one
P450 is formulated s %ag;?f&%%’gl n .a Ehar maceutical c osi tion_ containing

ot her phartRiehase fuge FPRIC QL AEHNE A Orea5se HraRRlFy Ol Stese two 35
separ at e phbidradaition k4l adclhalerpasie tadipats, alginatbaspatate, bénzaatk ibended- si nmul t aneous,
separate of q . al S L.ndj vi of the

conbi nat i osﬁlf%_l’% % ﬁ%ﬁi%)drt%g gﬁfﬁ?’ r?%nt ‘ltacr)ﬁt? Iﬂgraalrﬁl’ gigﬂhgia&%ifﬁllgag%g?&g%%%%%r ately at

di f f er ént promengtegdiglusgnats dodastilswifate, ethangalfypgte ofumemie ghuceleplagoate, JUNE 2006 WO
03/ 049t74'6 Jﬁ@{oﬁﬁ&%ﬁ&é%ﬁ&ﬁm}?&e} lﬁptdﬁdgiedﬁ&agéaté%@&b%lsﬁd@hméﬂr&ﬂid%ﬂ ns. Ehe
present inventio erefore. 1o nder st ood, as racing all suc

regi mes o?‘ygﬁofﬂﬁlf‘{ga%gﬁ‘ﬁfgx@agfsﬂlg{’%éet l%ﬁtﬁ%t ?’glﬁ?tﬁ’éﬂ%h%fﬁﬂﬁgﬂ?‘ﬁt& term

"adm ni st eriaphfthalesesuiforate, mcotinaty; etabte, aauonte peginpte, perStilteps-ebamt- i nventi on
further relafigae ﬁcﬁa!f&?p%ﬁte?fyhcﬁ;fﬂﬁ%ﬁi%ﬁét@,@u&%@é, diipshatd arfedle 1 Nvention, in

the treatnent of individuals. infected by a retrovirys and for. the

or ophylUax (EEORRtR R i ARG Ftssmesie-se SHls ppAdnammerpim s AlAian be

advant ageanssalisalts soctsasodiner and pntassich saiteladitalinasarthanstalsaly sactasd t o a hi gh ri sk
of exposur i : C o i i i gl ih contact

o th | ekt Atk Sl 0RF HEP Ol B804, HRoRATAEE Tl

transni ssiNomethrkDglucaming, prd safis Wik gmine erids sgha sreeting iysine.¢nd i d

conposi t i dsrthrlsel thebasid\nithdgageansining g@upd mandled qratentiesdewith snelmhgeatscar e wor ker

has begn 1.0kl O f n V- nfec [aTeTRYS! .. Qr ik n other

Si t uat Pond Nar %ﬂglnﬁh?%a?%?a%%?’f@hg%e%% o B R Rant 1, 0

pot ent i al I9didsgdalkylisuates lieq dimgthyly digtByls dbutylipd dippyksulfatss; longgbpiar al | t he
conbi nat i ealdestudhiae dpsygdanyl, indisyitand fearplychieides dtdrhidesant helides;eat ment. of
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acceptable salt while other of the components are used as the free base, or a

pharmaceutically acceptable salt of the combined components (i.e., a salt of the
combination). The pharmaceutically acceptable esters of the HIV protease inhibitors of
forrhula (1) according to the invention refer to non-toxic esters, preferably the alkyl

30 ‘esters such as methyl, ethyl, propyl, isopropyl, butyl, isobutyl, or pentyl esters, of )
which the methyl ester is preferred. However, other esters such as phenyl-alkyl may be
employed if desired.

Furthermore, the present invention relates to a pharmaceutical composition comprising
35 atherapeutic amount of a combination according to the invention and a

pharmaceutically acceptable excipient. More in particular, the present invention relates

to a pharmaceutical composition comprising (a) a therapeutically effective amount of
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the therapeutically effective amount of a composition comprising (a) the compound of

formula (4) and (b) ritonavir would be the amount of the compound of formula (4) and
the amount of ritonavir that when taken together have a combined effect that is

therapeutically effective.
30

According to the instant invention “a dose reducing effect on the therapeutically
effective dose” means the effect of an inhibitor of cytochrome P4sp on the amount of a
compound of formula (1) needed to elicit a therapeutic effect. It is an object of the
instant invention that when an inhibitor of cytochrome Pssp is administered to a

35 mammal in addition to a compound of formula (1), the inhibitor of cytochrome P,so
reduces the dose of the compound of formula (1) needed to elicit its therapeutic effect,
when compared to the sole administration of said compound of formula (1).
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The term "individual," as used herein refers to an animal, preferably a mammal, most
preferably a human, who has been the object of treatment, observation or experiment.

Alternatively, the combinations of the present invention may also be formulated as a
30 combined preparation for simultaneous, separate or sequential use in HIV therapy. In
such a case, the compound of general formula (1) is formulated in a pharmaceutical
composition containing other pharmaceutically acceptable excipients, and the inhibitor
of cytochrome Pysg is formulated separately in a pharmaceutical composition
containing other pharmaceutically acceptable excipients. Conveniently, these two
35  separate pharmaceutical compositions can be part of a kit for simultaneous, separate or

sequential use.

Thus, the individual components of the combination of the present invention can be

administered separately at different times during the course of therapy or concurrently
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especially HIV-1. Consequently, the combinations of the present invention can be used

30 in the manufacture of a medicament useful for treating, preventing or combéting
infection or disease associated with retrovirus infection in a mammal, in particular for
treating conditions associated with HIV and other pathogenic retroviruses, more in
particular medicaments useful for treating patients infected with multi-drug resistant

HIV virus.
35

The present invention further relates to the use of a combination according to the
invention in the manufacture of a medicament for inhibiting a protease of a retrovirus
in a mammal infected with said retrovirus. The present invention also relates to the use

of a combination according to the invention in the manufacture of a medicament for
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rectally admniste gosrtorres ese formul ati ons may
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30  Another aspect of the present invention concerns a kit or container comprising a
combination according to the invention combining an HIV protease inhibitor of
formula (1) and an inhibitor of cytochrome Pasq, in an amount effective for use as a
standard or reagent in a test or assay for determining the ability of potential _
pharmaceuticals to inhibit HIV protease, HIV growth, or both. This aspect of the

35 invention may find its use in pharmaceutical research programs.

The combinations of the present invention can be used in high-throughput target-
analyte assays such as those for measuring the efficacy of said combination in HIV
treatment.
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formul at | n@erah@ueeh%areﬂrgmeﬁsq HEREiSIRG 8 F‘Is&‘ﬁ%‘g to on ndivisopldr pessl )i th a
cycl odext rsuahmatmedmuhmpmmaltyreﬁeaure ahasnthEeombimationte describedBode 721, 33 1.

Al t hougd ?n;{ g‘{?astaid%'ﬁ/ fr%t%ﬁsre'lﬁﬁﬂtotr BEFofh{ia O?f)%r‘ﬁ%{hbg{&h% htléﬂe%?lér gctive

rngredrents I nteresting onponent s of
t he corrpoEfIaFm%ﬁ?BtlcaQéIraﬁFeP@PI?ﬁFlhth@ﬂ%a“ﬁf@ a&ll%léblEﬂé of eyierdr i FSOOr gal at abl e by

addi ng 30 phahikecsdillyaedebiibrcslettabl e sweet eners and/or flavors. Mre in
particul ar, the conbinations nay be fornulated in a pharnmaceuti cal

for mul at | Ofy ORISR o IEFAP B LSO K ST GRS ABYRL o 8Leapar Ll o1 oS

consi sting of i'Spersion co Irsin conmponents: (a)
an H VZpr orsymmmwbmstmpa@rm%s IC@IW?I}P gle(pfysowklbqu/mw Ewmlnwfeof (b) an
i nhi bitor @Ehwh@erafsqaaud%élﬁg (Eunﬂlfé)g:b:m,puﬁn@rar cmmrd@lbartfmgreutl cally

accept abl e, vvat 0l dr SRef sl " defines a
aystom i n SO o CpBamBASartD s Ll i B STBRALRY, o)

conpri si nmmamﬁemo%@m%Q@ncw&éh@@s@ne conmponent is 9 JUNE 2006 WD
03/ 049746 PCT/ EP02/ 14277 -33 di spersed nore or |ess evenly throughout the

ot her Qpﬁmrbep}ése@rmcarﬁaﬂmﬂreﬁmlawa% msabdfdﬂh%aﬁrgqmﬁnﬁwn%dmonent sis

such that the s\ chem ¢ uni form or hormgenous
throughoutcoérr‘pri%1 S@F’éﬁ ﬂép%ffgglé‘ nﬁgd(g%ahté@@%‘tf‘ I‘IB such a
sol i d di sppesnbnvémioncbmprising 4 therapeuticallysiiediveamountod eachSQmpdnent of

said combination. :

30  In the method of the present invention, the combination of HIV protease inhibitor of
formula (1) or any subgroup thereof such as the compound of formula (4), and an
mhibitor of P4s9 cytochrome such as ritonavir, can be administered concurrently in

divided or single combination forms.

35 In another embodiment of the method of the invention, the administration may be
performed with food (e.g., a high-fat meal) or without food. The term “with food”
means the consumption of a meal either during or no more than about one hour before
or after administration of a one or both components of the combination according to the

mvention.



5 solutions are preferred physical systens because the conponents tE&rEei'Ota
are usually readily bioavailable to the organisnms to which they ar 6
adm nistered. The term"a solid dispersion” also conprises dispersions that
are | ess honogenous throughout than solid solutions. Such dispersions are
not cheni cWOINORAME physical ly uniformthroughout or conRCWER2MFE t han one
phase. 10 The water-sol uble polyner ingthe particles is conveniently a

pol ymer that has an apparent viscosity of 1 to 100 nmPa.s when dissolved in
a 2 % aqueous solution at 20C solution. Preferred water-sol uble polyners
are hydroxypropyl nethylcellul oses or HPMC. HPMC having a nethoxy degree of
subst i t ut i dior fir erahadininistralios farm, Hecompdsitiond bf the dresenh yrentioppanpy |  nol ar

Subst i tut | QR ld O@ gma&hl{?&estﬁc@gsgrtsnp%n{a HRLAR R R diueiBlagg SOl uble.

Met hoxy degree titution re e aver age. nunher’ of nethyl ether
groups pre thyrmesphofd F%@W%WW@SEPW%@‘%@FP Bugraten e e. Hydr oxy-
propyl mol &ﬁciﬁd&llﬁﬁ)ldts‘, U&dt&l‘talﬁlefkeﬁasd tpsilfgaqe@rspgecholiag loilpboliines of propyl ene
oxi de #%‘ g’ﬁ Su(il e}@‘c&% resach anhxlgjlg%ga es(?s?naunét og the cel | ul ose

nol ecul e. ar FreCT B Jefi red hereinabove can bet arr 2ifed by first
preparing a:ommmplmsglpﬁéfr @cmﬁe,cﬁlucosdqer %@ﬁlpmmh@laramn sth@h isoasal | y

grinding OrméBr&dafaﬂGnEMedAh%@%Sb&Has M?ﬁh&&%m&t%&ﬁﬂéﬂugﬁnﬁl‘écﬁty for preparing
solid dispersi.ons in

sol uti on- eVaPBF ?rosﬁfveﬂ’élafe n?t%lge)(truéloﬁé’sﬁ?ﬁg‘fséﬁgﬂxer?gof ‘ﬂh‘&?rfurther be

convenilént oilo Skitablesobvents firequenvp onalerhsliofolitives aremsitaratthapol, sugat he  f or m of
nanopar ti clsemidi & IniRA%S tierdot! éft'}@chﬂ% 1 ®ls BH$0HBRAYRA b1t higse t her eof

in an anount suffl Ci ent to an eff ctlvgsavergge partl cle size of

| ess than FERfW 2 frther atligriess f’ RRdRistratiep dorgs {§ T¢le75f ncl ude t hose
whi ch physitabddtd, ;hewﬂmmpesmmstxhey comtairf mTeocofstailine calhtlosepdicaviimal agent but do
not chem c i urf ace

g %glr)]s)f)hﬂ ab?'x yﬁ%sfﬁm téa?z{té @1\6 I1Rdse Eﬂcﬁ&t othe?(%xéple}lfg ers

nodi fiers e sel ected from c an I 'hor gani ¢

phar nadéut ie¥isn e§x€‘?‘ﬁf"é¥%‘§ dibyents aag lbpradfikaowva e thaattvar i ous pol yners, |ow
nol ecul ar wei ght oligoners, natural products and surfactants. Preferred
surface nuk biaPideninisedtiod @f A oombinktionadthpesih® () an HUV pastead infibitdbofYet anot her

interesti ng. f elps¥s) i nvolves a
phar maceutl gor agﬁﬂﬂéﬁ&%lﬂer&g% ([chhe cegt%ﬂ%ﬁlgg({ sﬂgﬁé‘ﬁ?ﬁ?or p ated in
hydr ophi | i enth@r 9&25@ yioghrogssagh %glt@r}%, W?PWC%W@JIBC%FPWWQ smlt@r/er nmany

smal | Qead$stertdfk§ﬁheYbﬁﬂ>(dh g suitbaaiuglikhedbywnifbngl g asd bmﬁ i dléddidlgi ty which

can conven gy, SETPRALASLYEEH ANgC,HbAE 2005 396; 43745, g1 EPo2] 14277

-34 which | arnmaceu
admi ni str atﬂ@ﬁlmg aS'mehf dieg Soéléﬁpmegém( encapsulating thaﬂ)lenﬁlem édaféplc gpheri cal

core, ( sz am@%alhum@hpﬁulb NTIRS sodid chryief @ﬂhxhdlﬂd@ oRObiy e sahdarRBs \am&n dc€hg ovi ral
agent an

{0 ol er a for use as
cores in t g}dﬁré’ %, %’draiﬁ e&é’ﬁnog&/ gf‘%egf/aa%‘f% L‘ﬁrrauétPl?al ghare
phar ma@éut |cmbﬂsylchk§€efpt mlﬁﬁdcmowbﬁﬁ@?@ml@nmem taémsu@rsd firmess.
Exanpl es  0Ofiactosé; dextBih, Skdrdl, Selatirg cBIRlIdsEESoByvirlyHH@8aine, 16WhedBpGRXes zﬁﬂgam c

substances an sgecl%harl des and derivatives thereof

Oral admnistration of a composition comprising for example a combination of the

30  compound of formula (4) and ritonavir in suitable proportions can also be
accomplished by preparing capsules or tablets containing the desired amount of the
compound of formula (4) only, optionally blended with a solid carrier as described
above, and capsules containing the desired amount of ritonavir only. Compressed
tablets containing the compound of formula (4) can be prepared by uniformty and

35  intimately mixing the active ingredient with a solid carrier such as described above to
provide a mixture having the necessary compression properties, and then compacting
the mixture in a suitable machine to the shape and size desired. Molded tablets maybe
made by molding in a suitable machine, a mixture of powdered the compound of



The conbinations of this invention can be adm nistered to humans i n dosage
ranges 10 specific for each conponent conprised in said conbinat PN zI(ﬁé
conponents conprised in said conbinations can be adm ni stered together or
separately. H'V protease inhibitor of formula (1) or any subgroup thereof,
and the i nMABOHHOf cyt ochronme P450, or a phar maceut i cBCT/BPIaO&TIpt abl e sal t
or ester thereof, may have dosage levwgls of the order of 0.02 to 5.0
grans-per-day. 15 Wien H V protease inhibitor of fornula (1) and the

i nhi bitor of P450 cytochrome are administered in conbination, the weight
rati o of HifvropioMawetanehwith aomedighidrdiuéd. 013l admipistrativibianelsodt Paso

CYt OChT OME 4o gors ﬂfsﬁéﬂmyﬁxrc%pgnﬁé}%n{ 81 i QIAAE Uhniifing tcRoftbia df 15 OF

from about 30: ] rom about out “1: 15, typically
from 20 abdemmupid) as pg datsebed. ﬂlelté’letaﬁﬁs%%?lé sigg for éngprtion ite paadeslit 8: 1 to
about 1:8. cébﬁnibs'@é@fhﬂrd geMtia capsulHsy, aﬁ@fheﬁ)&lsaimg‘ﬂh\i’t%ﬂai Res@psuMsi bi t or of
forrrulas( 1)00}18 LI halsb{ r o(;‘ F4i5r9 o t%%v [ ome rangi ng from about 6:1 to about
1: 6, or >from abo H@‘ﬂt%nélgout TS % rom about 3:1 to about 1: 3, or
fromabout 2:1 to about 1:2, or from about 1.5:1 to about 1:1.5. In one
aspect, t héVaennadminigigrediay grsel agfosell o7 ipradatienghest néripisitions mky boprepdred 25 (1) is
fﬂ”a' to ﬁrac&{riﬂ%ﬁft?é Hcstvbélf{k&fwﬂxﬂ%hé dgf‘(%ttﬂhﬁﬂfac?ftxcﬁ%&éﬂoﬁ%m ,bW?erel]p
e weig ratio.o ot ease inhj or a o inhibitor o
e o O Sagnied 3 sotbnPn iR bt Sonnfb it slipble, O, )"0 01t °f 5Ty
t ypi call0y fpresanvatings,tabdorptibntpoomatérs tid erb@ncelhioamthbiny, dlubyqpambend, ynderom about 1:
1 to about t e inhibitor of
ofher }qlulﬁ ﬁ?%a%?%w gA inB Bt e AEkAHIn in iR M%uﬁébltg\énga&h&&

forrmla(l) to.In yt ochrome rangi n romabout 1: 1 to
about 6: 1, forgul3tiogs{on BRipistatiop 1k dhe Bt agrosqls SBEPT 3, AUGHENAS 1 o about
4:1, or fr QmuahﬂuiusﬁdnﬁoﬁibrabmlﬁonB ofl the @dbmpborents @btheicothpdsitions abtheir 2: 1 or from

about £ phsabetode sARG% Bhlthab 006, SLBAHIENEn: LG QIRAYN] o

formJIa (4 navi g e Cco- ce a day, preferably
orally,} \/\hé’F@iaWr:tohémA’FFBfﬁﬁfS‘E splventy oHpeayed: dhe tpoRHation cemplsper dose is from
about 10 t adaifiontlly 26€8n amer phafmiddestiimuxiliarie$ such boguafattants peulddege is from 10

t0, 300Ut 2900 - L ANADE by BUBR BEANp LG ATBUN GBS Lot f O L1 e

C)_‘

dai |l y co-adm ni s |on are om about he conpound 9
JUNE 2006 \AGIWU’@QWSH’F’GPPEPGQVI%@W apprgximstelyt G} k3070, (layaraﬁldalfﬁrqsm about 50
to about 1%@frokEnaGdy 0.3 taBIaBY weight) Sstill another enbodi ment, the anounts per

dose fop twce daily co-admnistration are from about 100 to about 1000 ny

of the co 4 ra out 800 nmg of
ritonavir n%ﬁs'%&@a?ﬁoﬁ?{él?mvé%&ua rrer?fsuaf]% Srash ecomﬁgnengs ls{léhef or twice daily 5
co- admi ni smbmposﬁmna,nédeﬁlr@n@vlﬁb@atsubﬁmcqsauﬁbm@m’ t@@fowgudf asgsplubdigengound of
formul a (4)kmuisiftrd sranpRPakiliakes) aféworabgmtm@mutfm fbpdnibA R ¢inlsionN yet anot her

el et o RUBURH 5 5ap s L SRR iR g Lon e T
to abodb 4@btamgdysedsfor exampley for the preductiomof iniseticare dfiisiempreparétonanount s per
dose for t \&uﬁﬁyléjﬁihl'e‘zﬁts% ﬁﬁ' emﬁ;ﬂé rv@dtér%hy@i’oﬁ)g{cﬁgﬁlui&oﬂﬂféﬁbr A06hotDegbout 600 ny
of the COMRIARS propanolr glycero m adgmon afsg rsrl]lcgar ) utlons suc?l as gl(l)lcose or mannitol

solutions, or alternatively mixtures of the various solvents mentioned. The injectable

solutions or suspensions may be formulated according to known art, using suitable non-
30 toxic, parenterally-acceptable diluenté or solvents, such as mannitol, 1,3-butanediol,

water, Ringer's solution or isotonic sodium chloride solution, or suitable dispersing or

wetting and suspending agents, such as sterile, bland, fixed oils, including synthetic

mono- or diglycerides, and fatty acids, including oleic acid.

35  When rectally administered in the form of suppositories, these formulations may be
prepared by mixing the individual components of a composition according to the
invention with a suitable non-irritating excipient, such as cocoa butter, synthetic



300 ng of ritonavir. In yet another enbodi nent, the anmounts per dgiﬁN}:g%
twce daily co-admnistration are fromabout 100 to about 400 ng d
conmpound of forrmula (4) and fromabout 40 to about 100 ng of ritonavir. 15
Exenpl ary conbi nations of the conpound of formula (4) (ng)/ritonavir

for tw cew@ed¥t94eosage i ncl ude 50/ 100, 100/ 100, 150/ 10GCTESHY WYY, 250/ 100,
300/ 100, 350/100, 20 400/ 100, 450/ 100, -330/ 133, 100/133, 150/133,

200/ 133, 250/ 133, 300/ 133, 50/150, 100/150, 150/150, 200/150, 250/150, 50/ 200,
100/ 200, 150/ 200, 200/ 200, 250/ 200, 300/ 200, 50/ 300, 80/300, 150/300, 200/ 300,
250/ 300, 36bEIRts esEOUN HOlyethyony FHwls, BBEAGIUOHH 6f BYBary oI EBES. B0/ 666,

400/ 666, 6(ghidfFP and3OQik6Re il BORBOEavity 2DRIa&h BR800, 400/ 800,
600/ 800, 800/ 800, 1000/ 800, 1200/ 800, 200/1200, 40071200, 600/1200, 800/1200,

1000/ 1200, .,and 1200/ 1200. Ot her. ex l.ary. ..conbi nati ons of_the conpound of

formul a (4)f™¢ tPFPﬁ"H‘ﬁ% P°%%WWW%%B‘@%%§C CORROZEUS Pl ude 1200/ 400,

800/ 4005 6pDdrd@cutiddl@HROEG H1BGO¢RM0E toBBO Invadion>D O4rl B hdvarRigedidxb 50, 300/ 50,

and 200/ 50em@fo§%{-,cbft9 I%l@&l&&ﬁx%r 8RR VHROLs. Iﬁgﬁdig&mg-?&@en‘?sf tpgul a (4) and
Ry be  'co- dd era u1y

ritonavir ( nistered once_a day, pre y ora , Wherein the
anount of ekeblbhmay IRroYs the slpbiliy and/an the shabifjtysef thescomnepsnispiiee 10 t o about
2500 ny, apﬂarhﬁ&nugﬁﬂwﬂﬁxp&ﬁtid’nkl A/ priepazftidaef agiedes d'f;cﬁn;fommslﬁ)ddit@onlabout 2500
ng. In ano r i , r r. sl e il

co- adm ni stHaar B SRpBRals orslfc ARNRICDs BESH S8y o R BIPNE B g of

f or nul d0( 4)nceasediwaien saibiity. 50 t o about 1500 nmg of ritonavir. In still

anot her enbodi nent, the anobunts per dose for single daily co-adm nistration

are from ah@ptoprid@@yd1odcrRR bre BIOE. Y-c9lloddrGifsQOPO G REs H@kBMe (4) and from
about 100 tt?‘ﬁr% ou Vir. er enbodi_ment, the

t 0 35 of ritona I n yet . anaqt
Sount 5. pePUEIEEHa ML Sudiors PLUAs DAk e ey B 8 AR PE O S0t 150 ©o
about 800 nfithetyclidextmraosnbetitaitd vith alklyh péripulathmethyb sthabwisopd®@l.t o about 600
mg of nktopavy iyl ASPS-08): herBaRl ichhgy 8 frodse for single
daily (:1(5) ag%’ fr?ﬁ(:isonlfﬂ?tniy ny re F?(;)h a}bou?&ﬁ%%rt]ktc Qﬁ%o%@%%yl’ﬂ?oogﬁhe 9 JUNE
2006 W03 POREH SV CH) RSP I R G S DR P RGP AI g £ om about
100 Ej 0 abgaﬂcyh;&(bomgg, MimlatbmthIrglkylmyembpn)dﬁbymraleylmmaucylt he amt;unt 8600
per dose . 9@9& Q,,pﬁqﬁ] 1 t o about
ng of the g%ﬁ%%%ﬁ%&éf ortr}rlgl a & )wﬁcﬁ%%? ?éot%kgg{?g?l’ Ez‘m%@mxtygﬁ%o ng of
ritonavi r. PEACYRAY ZAetietyPEmb Geneeiatly notRuotINAs fORPFEMHYYO f or single daily
f5 co- iadm'( Zi(ﬂwimé;;me #r @D framdondypmethyhd Bt—@Dal;mdtmdﬁ)ﬂfﬂqupI-pydrexy:-orrpf)und of
ormul a sl 9?&1%51 AC B ns EAN TN 2npl ary
conbi nat i ontgylgﬁI tﬁg omgﬁ%}g@ﬁ%o%@ifg? rgguﬁgg'(%g%gw r eEhr(r)g _?f or single
dai |y dosage@Prhi{(iyand e parisulas by detyprany ﬁg,( -B8d1-¢59, gxed300/ 100,
350/ 100, 16théOehdtedcytbddedifin derp@tila3vheiddDAtl&B3 twbbelbdas&ktRWBYdi&3, 250/ 133,

300/ 133, 5 0 b th & QL3050 9 1 0/ 200,
150/ 200, S50 :he%'g‘g/‘ézﬁo‘%, , 2% %‘fpg 50/%%’0, ' és%%{&lbéo, ydfg’g’f"’ég’g’, ~200/ 300,
250/ 3087 3byireshybodp surcstiag prp oblormEameshe comrmenp of ths ePAHYRS 200/ 666,
400/ 666, 68(doatinati8hOithacyclddRfdintd @, derivative thereof has been described in

EP-A-721,331. Although the formulations described therein are with antifungal active

ingredients, they are equally interesting for formulating the components of the

composittons. Said formulations may also be rendered more palatable by adding

30 pharmaceutically-acceptable sweeteners and/or flavors.

More in particular, the combinations may be formulated in a pharmaceutical
formulation comprising a therapeutically effective amount of particles consisting of a
solid dispersion comprising the following components: (a) an HIV protease inhibitor of

35 formula (1) or any subgroup thereof, (b) an inhibitor of cytochrome P450 and (c) one or
more pharmaceutically acceptable water-soluble polymers.

The term "a solid dispersion” defines a system in a solid state (as opposed to a liquid or

gaseous state) comprising at least two components, wherein one component is



1200/ 666, 200/800, 400/800, 600/800, 800/800, 1000/800, 1200/800, 200/1200,
15 400/ 1200, 600/1200, 800/1200, 1000/1200, and 1200/1200. O her 2009
conbi nati ons of the compound of forrmula (4) (ng)/ritonavir (ng) for once
daily dosage include 1200/400, 800/400, 600/400, 400/200, 600/200, 600/100,
500/ 100, wOOsBOB00/50,200/50. 20 It will be understoodecikreyen that
specific dose | evel and frequency of g€sage for any particular patient may
be varied and will depend upon a variety of factors including the activity
of the specific conpound enpl oyed, the netabolic stability and | ength of

action of dtsﬁ@iedcﬁwa@auasi evédle t}&g@hoﬁmﬁfyoth\&icgﬁlbon@eﬂﬂoﬁipoﬁ@@d tWhensex, diet,
node and ti ation, the

i strati t excret i.on ug, combi

sever ity of q APt el Sl bt B e FAEIT SRBue AL PERRAE her apy.
The foll omm@r@mhmwnamséhmamut pocapeists pf enstpbaseiag defpdedttme pr esent
i nvention. m@ﬁe&ﬁnanﬁwmheassoﬁaaxspérﬁaﬂ%treﬂn&@toeasemlidfsmuhb@' igaygntion and are
not to? qnstrued S Ilmtlng ebsco$§]§ the invention. 30 Brief
descri pt'i ofPlHfont f& PFS Wf‘é’éﬁ!@da e ERmEonentsdhgre aredisialat i on-ti me
profil e fr conlidy woavailabdd totthe ertgaxmmahtoazvmthw are dmomistdred. hecanyfawolid of fornul a
(4) wthr ni stration
of 200 g FEEast aise tipley displr R s tmﬁssgff’ R b e S 4 ana
100 ng rit &¥utiAns. {rch disgersigns/ars neteh e‘T‘FFél »ad ?1 u%for%tbé%aouuoagan thmc
scal e. Fi guspride mbBefthasaiphage. mean concentration-time profile of the first 7
days fngma clinical trial with a conbination of the conmpound of fornmula
(4) with I’er Iy é:/rl_sr01 ppherein .9 JUN lcfg%Gcomn(iB/ﬂMQ(?ﬂlG P%T{ EP92/ 14277 -37 the
panel was su% sered opgfmefr RO STT atoon ot - 468 e ound of formula
(4) o.d. éppauaywsrmw efrido 100 mPg-shep dissalyedgn @ 2 %anq@ays @luilen atf¥&Chot t om
fi ?ﬂlj re Its Sdlutfdn. b@@@feutmrrsgﬁﬁglpalyx&rfagu%&o@prdpsp&@ihs)mélmei & tﬂeb t
co inatio ound .0 nhi bi t ors.

ot ondeMe e RTRE Gy (kR b3t mtetgat BER BRI T Apv:
arrpr endfir ande\?mimyprapﬁcmqiwnbbt@ﬂth(ﬁOmﬁbauK(MQS topabguir 30 ate gmaaﬂ)'pl asma
concent r at i JohibR. Maﬁbﬂy&ﬁg&% oas&lsmh&l reRes tBEh@afvePa'@@nﬁr%@?@Fﬂl@th 0 of
formula (4),dose in teﬂe} atzlpﬁ 8"5 nceuo Ie qg ﬁ}"%
concent r at PSP PLeEh RS }(C%?&})'CO(S% “ﬁg F §° Ho)se@ﬁeﬁu PEGarit hric
scal e. (sepspymolar substiition o¢fems tethe syerzgeanmbapafunadendt piapytent axidel) onl y;
session 2, whﬁﬁhﬁlé'?&@’céﬁ%ﬁxfeamﬂrﬂﬁhl% {udse utiit bF Eh‘éQéMiIBse nﬂb:fe%uléoﬁ‘kl@t eers: 6
vol unt rs h g "K’g se. o lbovvereddlt) n%é’%i‘ (ﬂ di scontl nued
RTV i n kep?r?1 9{ CTg‘a ‘éﬁﬁaﬁ BPIeRYpC WB%?BP&S‘P sl g:‘é?ﬁrsrl%ﬁ‘? on-tine
profiles oﬂxetcbmpancmtpcamd@beofomlmaﬁﬁu Igandi(lgi?r milling thitehspatsiodoYeribwvel s on a
semi - | ogar H:]Qﬁﬂu@s é&ﬁlf@r ;(réﬂlnﬁé‘!’olih cﬁdbgrs%ns ﬂrcﬁldﬂfgrmém%rusﬂoﬁ\éﬁlay-d?}rﬁ?g gn day 14,

n=6 for n=3 for
mglu’uon-f.=:vaporat10n, me?t-extrusmrrlrgemg preferred.

25 It may further be convenient to formulate the components of the combination in the
form of nanoparticles which have a surface modifier adsorbed on the surface thereof in
an amount sufficient to maintain an effective average particle size of less than 1000 nm.
Useful surface modifiers are believed to include those which physically adhere to the
surface of the antiretroviral agent but do not chemically bind to the antiretroviral agent.

30  Suitable surface modifiers can preferably be selected from known organic and
morganic pharmaceutical excipients. Such excipients include various polymers, low
molecular weight oligomers, natural products and surfactants. Preferred surface

modifiers include nonionic and anionic surfactants.

35  Yet another interesting way of formulating the components of the combination involves
a pharmaceutical composition whereby the components are incorporated in hydrophilic
polymers and applying this mixture as a coat film over many small beads, thus yielding
a composition with good bioavailability which can conveniently be manufactured and



and n=2 for 1200 ng t.i.d.). Figure 5 bottom Mean plasma concent gbhﬁr}[ohérre
profiles 20 of the conmpound of fornula (4) at different dose |eve

presence of |ow doses of RTV on a sem-logarithmc scale (n=8 per panel).
On day 1, a single dose of the conpound of fornula (4) was adm ni stered.
From day 2WOWBHP@s, both the conpound of fornula (4) anRCTREPI2AMITE

adm ni stered. The regi nmens indicated izn.table consist of 200 ng of the
conmpound of forrmula (4)/100 ng ritonavir; 400 ng of the conpound of 25
formula (4)/100 ng ritonavir; 300 ng of t he conpound of forrmula (4)/100 ny
ritonavir; Vémﬂllngllmbletfbr@rmmﬁdmmeﬁlw dodage {oipg fop Ol adpinistrafieavi r; 1200 ng
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(4) was ad@mk@b@rmsh&hmmmMthvmﬁeh@dfl tonavir. In order that those
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i nvention, .exa of resent nt i. i ven bel ow by way of
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was co- admnicytioslireme &4sb,®r & ptirmactutitadly taoceptabletsalt ot esteathiereofjasaydiaven. The

i nfl uence Qbsa uewa@@whéofa@rémz%%rm&[%baeaazcs of a single dose of the
CONMpouRq grrm I a I's shown 1 n Figure 10 Table I: Influence of
ri tonaV| r Iovver ed to 400 or_disconti nued RTV i ntake from day 4.

Sessi on | S¥ksndf VipreiRase FPé‘Hbtlﬂ ﬂ%‘["F‘E‘é‘a &%) 2nf EhedpipEi RE Y o FECREMS AR of (t he
conpound ohdmnisteréedrinl cambihhtidnOthewedghf ﬂa)tloaulfem)pimawhmltﬁ%) offbiniul{ {1yex: nedi an

(range): meaRERlo PR REYbcHIGe fsTRitabl i e falgdorrom dodht 4801 5 dbo1:15,

or from about 30:1 to about 1:15, or from about 15: 1 to about 1: 15, typically from

20  about 10: 1 to about 1:10, and more typically from about 8:1 to about 1:8. Also useful
are weight ratios of HIV protease inhibitor of formula (1) to inhibitor of Py4sq
cytochrome ranging from about 6:1 to about 1:6, or from about 4:1 to about 1:4, or
frorn about 3:1 to about 1:3, or from about 2:1 to about 1:2, or from about 1.5:1 to
about 1:1.5. In one aspect, the amount by weight of HIV protease inhibitor of formula

25 (1) is equal to or greater than that of the inhibitor of P4sq cytochrome, wherein the
weight ratio of HIV protease inhibitor of formula (1) to inhibitor of P4sp cytochrome is
suitably in the range of from about 1: 1 to about 15: 1, typically from about 1: 1 to
about 10: 1, and more typically from about 1: 1 to about 8: 1. Also useful are weight
ratios of HIV protease inhibitor of formula (1) to inhibitor of P45 cytochrome ranging

30 from about 1: 1 to about 6: 1, or from about 1: 1 to about 5: 1, or from about 1: 1 to
about 4:1, or from about 3:2 to about 3:1, or from about 1:1 to about 2:1 or from about
1:1 to about 1.5:1.

According to one embodiment, the compound of formula (4) and ritonavir may be co-
35  administered twice a day, preferably orally, wherein the amount of the compound of
formula (4) per dose is ﬁoﬁl about 10 to about 2500 mg, and the amount of ritonavir
per dose is from 10 to about 2500 mg. In another embodiment, the amounts per dose
for twice daily co-administration are from about 50 to about 1500 mg of the compound
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concentration; Chax, ng/m:nmaxi mal concentration, expressed in ng/nm; AUC,
ng. h/ M area under curve, expressed in ng x hours/m; t r,, h: half

life, expre¥Oadosaidhours 15 Exanple 2. dinical testing ofcrEmomiarnati on of
the conpound of fornula (4) with ritggavir This experinent investigated the
i nfluence of | ow doses of ritonavir on the pharmacokinetics of the conpound
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ritonavir gboéﬁfé) th&ﬁ)grrg(gg? I‘B‘?’h %%@13{3 %BZ %I’ Q@/ %Ogmr@ of therrg
conmpound ofl0G/ bYOml$ Q41504 2031 @:2—%@1)50 /2Q0, 4 ¢H20H; ¢ %2Q9,¥00/Z§9l2150}’?é)%l s of panel E
wer e not i BEy/ERS §6/300280/406Y, 180/308:200/600 aso/@o(ﬁb@onwea@oxa@m%mmom for panel D

and 16 n f re decreased at
day 14% g@%}m 360’@512&@%08 @82@?’340@2@ @Q’f%g"n% r??’ge‘(?ﬁo’ el D 15 and 1486
ng/m for M@&66E200Y8905Wy60068@033ﬂ)ﬁi&9051t00@180%dZW/SQQ %(Mbwpr l ed to nuch
hi gher avea@ﬂpzo@nsbohrz@umon@b@ao@oxmcmtmm/umomerEnte%n ound of formula

(4) at lower t.otal dose )ZI of la (4). Peak
concent r at FEPRIBIH P@O%&g Rpngd 8% ‘aﬁ ‘ﬁ (R (g étonav PG for it &l
dosage include 1200/400, 800/400, 600/400, 400/200, 600/200, 600/100, 500/100,
25  400/50, 300/50, and 200/50.

According to another embodiment, the compound of formula (4) and ritonavir may be
co-administered once a day, preferably orally, wherein the amount of the compound of
formula (4) per dose is from about 10 to about 2500 mg, and the amount of ritonavir

30 per dose is from 10 to about 2500 mg. In another embodiment, the amounts per dose
for single daily co-administration are from about 50 to about 1500 mg of the compound
of formula (4) and from about 50 to about 1500 mg of ritonavir. In still another
embodiment, the amounts per dose for single daily co-administration are from about
100 to about 1000 mg of the compound of formula (4) and from about 100 to about 800

35 mgofritonavir. In yet another embodiment, the amounts per dose for single daily co-
administration are from about 150 to about 800 mg of the compound of formula (4) and
from about 100 to about 600 mg of ritonavir. In yet another embodiment, the amounts
per dose for single daily co-administration are from about 200 to about 600 mg of the



safety profile of the conmpound of formula (4) in conmbination wth | ow doses
of 20 ritonavir was good (cfr. Fig. 6). Unexpectedly, the conbi nafil8ANEA006he
conmpound of fornmula (4) together with ritonavir resulted in a reduced

i nci dence of adverse effects. Unexpectedly, the conbination has an inproved
saf ety andvO8Ve®ail ity profile conpared to therapy w tRCTVER2ZEBHpound of
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panels Ato D. This was 25 unexpected because the average and Cn, plasm
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rent dose
regi mens ( AQEZ669, 8302600y HROSY600 hZ0066y400 666, G00I66H 8006660 pB0&66 drug; C na,r =

The compout i %Egﬁﬁ/afﬁ%g’tc@?ﬁ@??%"?ggf’% Sbordody W%@?Rg’?gﬁﬁ%ﬁ?@ﬁa formia (4)
(mean (Pand@yi? %)9(12 029 /lgr?Q;dOBth%poe?“dfl@p POP- Oayer eXeyeplery RTV 0.d. Day 7
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20 It will be understood, Howcver, that specific dose level and frequency of dosage for any
particular patient may be varied and will depend upon a variety of factors including the
activity of the specific compound employed, the metabolic stability and length of action
of that compound, the age, body weight, general health, sex, diet, mode and time of
administration, rate of excretion, drug combination, the severity of the particular

25  condition, and the host undergoing therapy.

The following examples are meant to be illustrative of the present invention. These
examples are presented to exemplify the invention and are not to be construed as

limiting the scope of the invention.
30

Brief description of the figures

Figure 1: Represents a mean concentration-time profile from a clinical trial with a
combination of the compound of formula (4) with ritonavir, wherein the panel was
subjected to oral administration of 200 mg the compound of formula (4) o.d. (once

35 .déily) on day 1-14 and 100 mg ritonavir o.d. on day 2-16. The bottom figure is on a
logarithmic scale.

Figure 2: Represents a mean concentration-time profile of the first 7 days from a
- clinical trial with a combination of the compound of formula (4) with ritonavir, wherein
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1253 193336131, 3 0 mof the conpound of fornula (4)
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(23175 3616) Da n=2142 78-208040 7710-8370) 2027 (1909- 2144) 48639
45813- 5146Bgure S ean plasma concentration-time profiles of the compound of formuia

(4) at dlfferent dose levels on a semi-logarithmic scale (on day 1 and 7, n=6 per dose
level, and on day 14, n=6 for 400 mg b.i.d., n=4 for 800 mg b.i.d., n=3 for 800 mg t.i.d.
and p=2 for 1200 mg t.i.d.). Figure 5 bottom: Mean plasma concentration-time profiles

20  of the compound of formula (4) at different dose levels in the presence of low doses of
RTV on a semi-logarithmic scale (n=8 per panel). On day 1, a single dose of the
compound of formula (4) was administered. From day 2 onwards, both the compound
of formula (4) and RTV were administered. The regimens indicated in table consist of
200 mg of the compound of formula (4)/100 mg ritonavir; 400 mg of the compound of

25  formula (4)/100 mg ritonavir; 300 mg of the compound of formula (4)/100 mg
ritonavir; 600 mg of the compound of formula (4)/ 200 mg ritonavir; 1200 mg of the
compound of formula (4)/ 200 mg ritonavir.

Figure 6: Adverse events that occurred in at least 2 individuals. The results are
30 expressed as a percentage of the total group.
Placebo: the group to which a placebo was administered.
Compound of formula (4): The adverse events that occurred in the total population of
individuals to whom the compound of formula (4) was administered.
Compound of formula (4)/RTV: The adverse events that occurred in the total
35 population of individuals to whom the compound of formula (4) was administered in

combination with ritonavit.

In order that those skilled in the art will better understand the practice of the present

invention, examples of the present invention are given below by way of illustration and
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15
Example 2. Clinical testing of a combination of the compound of formula (4) with

ritonavir
This experiment investigated the influence of low doses of ritonavir on the

pharmacokinetics of the compound of formula (4) (n=8 per panel).

20 Inpanel A, 200 mg of the compound of formula (4) once daily (0.d.) was given in
combination with 100 mg ritonavir o.d. On day I a single 200 mg dose the compound
of formula (4) was given without ritonavir. The concentration decreased to about
3 ng/ml after 24 h (Figure 1). However, after combining 200 mg of the compound of
formula (4) with 100 mg ritonavir 0.d., the Cpj, (minimum serum concentration) levels

25  of the compound of formula (4) increased to a mean of 560 ng/ml (range 90-

1300 ng/ml) (see table II). This means that addition of ritonavir caused a 200-fold
ncrease in Cgy levels of the compound of formula (4).

As can be seen in the table below, Cy, levels at day 14 were comparable with the Cpin
30 levels atday 7. At day 14, mean Cyy;, levels were 480 ng/ml, while Cpip levels at day 7



conmbi nations with anprenavir, nelfinavir and ritonavir. 25 Exanple 4.
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were 562 ng/ml. At both days, the interindividual variation was high, as can be seen in
the wide range of Cpiy levels. Both Cpay (maximum serum concentration) and exposure
levels were also comparable at both days.

In panel B, 400 mg the compound of formula (4) o.d. was given in combination with
100 mg ritonavir o.d. At this dose level, the mean Cyy level at day 7 was 1226 ng/ml.
This means that by increasing the compound of formula (4) dose by 2, the Cp, levels
were also increased by 2. Panel C has received 300 mg of the compound of formula (4)
b.i.d. and 100 mg ritonavir b.i.d. for 14 days. Panel D has received 600 mg of the
compound of formula (4) o.d. and 200 mg ritonavir o.d. for 14 days. Panel E has
received 1200 mg of the compound of formula (4) o.d. and 200 mg ritonavir o.d. for 14
days. In comparison to panel D (600 mg of the compound of formula (4) 0.d./200 mg
ritonavir 0.d.), Cmin levels of panel E were not increased. At day 7, mean Cp, levels
were 1740 ng/ml for panel D and 1682 ng/ml for panel E. In both panels, Cy, levels
were decreased at day 14. At day 14, mean Cy, levels were 1511 ng/ml for panel D
and 1486 ng/ml for panel E.

In summary, co-administration of ritonavir led to much higher average and trough
plasma concentrations of the compound of formula (4) at lower total daily dose levels
of the compound of formula (4). Peak concentrations were lower or comparable. The
safety profile of the compound of formula (4) in combination with low doses of
ritonavir was good (cfr. Fig. 6). Unexpectedly, the combination of the compound of
formula (4) together with ritonavir resulted in a reduced incidence of adverse effects.
Unexpectedly, the combination has an improved safety and tolerability profile
compared to therapy with the compound of formula (4) alone.

No maculopabular rash was observed for the volunteers in panels A to D. This was
unexpected because the average and Cyy, plasma concentrations of the compound of
formula (4) were generally much higher than those after the compound of formula (4)
was administered alone (In a study after 1200 mg of compound of formula (4) t.i.d.
alone, there were 4 out of 6 subjects, who developed maculopapular rash). Cpay levels
were lower or comparable.

In panel E, there was one volunteer with a clear maculopapular rash. Furthermore, there
were two other volunteers with itching of the body and/or redness of the skin. It is
likely that a certain compound (4) metabolite causes the maculopapular rash. Inhibition
of CYP3A4 metabolism will lead to lower levels of compound (4) metabolite and thus
to a lower incidence of maculopapular rash. In panel E, there may be less inhibition due
to the competition for the enzyme leading to more compound (4) metabolite formation.
The advantage of the combination of RTV with the compound of formula (4) for
therapy is further substantiated by the pharmacokinetic data in tables III toIV. Cg av

means the average steady state concentration.
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CH3O CH3j
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Mean values and range of the Cpip, the Crax, the Cs oy and the AUCo4p, of

the compound of formula (4) with low doses of RTV at the different dose
regimens (AUC = area under the curve i.e., total exposure of drug; Cmax =

maximum serum concentration, t.i.d. three times a day)

Pharmacokinetics
of the compound
of formula (4)
(mean (range))

Conio (ng/ml)

Crnax (ng/ml)

Ceav (ng/ ml)‘

AUC,4 (ng.b/ml)”

Panel A (200 mg compound of formul

a (4) /100 mg RTV 0.d.)

Day7 (n=7)
Day 14 (n="7)

562 (90-1290)
480 (188-910)

1750 (1190-3630)
1569 (1090-2370)

857 (370-1739)
725 (374-1192)

20562 (8870-41725)
17409 (8971-28614)

Panel B (400 mg compound of formula (4)/100 mg RTV o0.d.)

Day 7 (n=8)
Day 14 (n=28)

1226 (551-1850)
981 (688-1710)

3540 (2440-5060)
3125 (2150-4650)

1851 (1157-2674)
1703 (1108-3385)

44414 (27780-
64178)
40879 (26585-81238)

Panel C (300 mg compound of formula (4)/100 mg RTV b.i.d.)

Day 7 (n=28)
Day 14 (n=7)

1539 (832-2500)
1650 (532-4350)

2893 (2310-3780)
2854 (1910-5330)

1892 (1095-2645)
1771 (970-4075)

45408 (26270-63486)
42500 (23280~
97800)

Panel D (600 mg compound of formula (4)/200 mg RTV o.d.)

Day 7 (n=28)
Day 14 (n=28)

1740 (764-3290)
1511 (817-2720)

4196 (2890-5820)
4628 (2790-5910)

2327 (1568-3036)
2188 (1345-3914)

55839 (37621-72865)
52505 (32282-93925)

Panel E (1200 mg compound of formula (4)/200 mg RTV o.d.)

Day 7 (n = 8)

1682 (44-3090)

Day 14 (n=7)

1486 (203-2980)

6438 (3680-9400)

5453 (3520-7290)

2767 (908-4231)
2460 (1122-3737)

66399 (21799-101534

59045 (26925-89679)

*C.., o the dosing interval (in hours) corresponds to the AUC for that dosing interval

** Extrapolated AUCq (for b.i.d. 2*AUC )
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Table III: Mean values and ranges of the Cyyip, the Cpax, the Cg a2y and the AUCo4y, for
the different dose regimens. (AUC = area under the curve i.¢., total exposure

of drug; Cpax = maximum serum concentration, t.i.d. three times a day)

Pharmacokinetics of the
compound of formula (4)
(mmean (rauge))

Crin (ng/ml)

Crnax (ng/ml)

Cas, av (ng/ml)’

AUC,41, (ng./ml)"

Panel F (400 mg of the compound of formula (4) b.i.d.)

Day7 (n=6) 23 (5-45) 2458 (1270-3540) | 321 (203458) | 7702 (4864-10990)
Day 14 (n=6) 17 (6-30) 2168 (1430-3270) | 270 (185-333) 6477 (4438-7988)
Panel G (800 mg of the compound of formula (4) b.i.d.)

Day 7 (n=6) 64 (38-84) 5493 (3800-6570) | 1033 (606-1414) | 24798 (14554-33938)
Day 14 (n=4) 44 (32-52) 5755 (3950-7240) | 951 (768-1103) | 23202 (18442-26474)
Pangl H (8300 mg of the compound of formula (4) t.i.d)

Day 7 (n= 6) 197 (89-432) | 5227 (3910-6870) | 1463 (849-1876) | 35102 (20370-45024)
Day 14 (n=3) 161 (57-303) | 5143 (4880-5510) | 1506 (1253-1933) | 36131 (30075-46383)

Panel I (1200 mg of the compound of formula (4) t.i.d)

Day 7 (n = 6) (125-504) | 6332 (3130-8980) | 1714 (966-2234) [ 41121 (23175-53616)
Day 14 (n=2) 142 (78-206) | 8040 (7710-8370) | 2027 (1909-2144) | 48639 (45813-51465)

5 Cs, avtime dosing interval corresponds to the AUC for that dosing interval** Extrapolated AUC,qy, (for
b.i.d. 2*AUC 4, for t.i.d. 3*AUCy,,)

Table IV:
compound of formula (4) at different dosages with low doses of RTV

Mean values and range of Cyin, Crax, Cssav and AUCo4y for the

Pharmacokinetics
of the compound
of formula (4)

(mean (range))

Coin (ng/ml) Conex (ng/mi) Cas,av (ng/ml)’ AUC,4, (ng-W/mal)"™

Panel J (300 mg compound of formula (4)/100 mg RTV b.i.d.)

Day 14 (n = 12) 1175 (684-1890) | 4440 (2490-10200) 2129 (1145-3384) | 51092 (27476-81226)

Panel K (600 mg compound of formula (4)/100 mg RTV b.i.d.)

Day14(n=12) | 1819 (612-5270) | 5738 (2760-9160) | 2915 (1049-6404) | 69953 (25174-153696)

Panel L (900 mg compound of formula (4)/100 mg RTV o.d.)

Day 14 (n=9) 1438 (468-2140) | 6549 (4710-7870) 2651 (1833-3018) | 63611 (43985-72430)

10

*Cg, 2 the dosing interval (in hours) corresponds to the AUC for that dosing interval

*+ Extrapolated AUCy4;, (for b.i.d. 2*¥AUC, )
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Example 3 : Synerev of combinations of the compound of formula (4) and other HIV

protease inhibitors '

The activity of combinations of the compound of formula (4) with the current anti-HIV
5  drugs at three different molar ratios was determined in HIV-1/LAl infected MT4 cells.

The results were analyzed according to the isobologram method described by Chou and

Talalay (1984)

The results are presented as the mean of three separate experiments. The combination
10  index (CI) for each combination was determined. A CI value between 0.8 and 1.2

reflects additive mhibition of the combined compounds, a value below 0.8 indicates a

synergy between the two molecules, whereas a value greater than 1.2 is indicative of

antagonism. -

15  The compound of formula (4) exhibited no antagonism with any of the tested drugs. It
showed additive inhibition with indinavir (CI: 0.87-0.92), lopinavir (CI: 0.85-0.95) and
saquinavir (6.94-1.0), at all molar ratios, and it showed synergy with amprenavir (CI:
0.65-0.77), nelfinavir (0.61-0.80) and ritonavir (0.66-0.81), at all molar ratios.

20  These results are also illustrated in Figure 3 where the isobolograms for the
combinations of the compound of formula (4) with HIV protease inhibitors resbectively
are ploﬁed. Whereas a straight line represents additive inhibition by two inhibitors, a
curve towards the origin of the axes indicates synergy. The latter is observed for
combinations with amprenavir, nelfinavir and ritonavir.
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Example 4. Non-limiting examples of HIV protease inhibitor of formula (1)
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Obviously, numerous modifications and variations of the present invention are possible
m the light of the above teachings. It is therefore to be understood that within the
scope of the appended claims, the invention may be practiced otherwise than as
specifically described herein.
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Claims

1. Combination comprising (a) an HIV protease inhibitor of formula (4) or a

pharmaceutically acceptable salt or ester thereof and (b) an inhibitor of

cytochrome P45y wherein the compound of formula (4) has the formula

2. Combination according to claim 1, wherein said inhibitor of cytochrome P4sq

is selected from ritonavir, ketoconazole, cimetidine and bergamottin.

3. A combination according to claim 1 or 2, characterized by a combination

index of about 0.8 or lower.

4. Combination according to any of claims 1 to 3, comprising (a) an HIV
protease inhibitor of formula (4) or a pharmaceutically acceptable salt or ester

thereof and (b) ritonavir or a pharmaceutically acceptable salt or ester thereof.

5. Pharmaceutical composition comprising a therapeutic amount of a
combination according to any of claims 1 to 4 and a pharmaceutically

acceptable excipient.

6. Product containing (a) a pharmaceutical composition comprising a therapeutic
amount of an HIV protease inhibitor of formula (4), and (b) a pharmaceutical
composition comprising a therapeutic amount of an inhibitor of cytochrome
P4so, as a combined preparation for simultaneous, separate or sequential use in

HIV therapy.

7. A combination according to any of claims 1 to 4 for use as a medicament.
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variations of the present invention are possible in the light of ove
teachings. It is therefore to be understood that within the scope of the
appended cl ains, the invention nmaybe pPacticed otherwi se than as
specifically described herein. 10 9 JUNE 2006 -50 Cains 1. Conbi nation
conprising (a) an H'V protease inhibitor of fornula (4) or a
phar maceugi cal [Uge 3£ ephBRhBos&cbrdiig Rdn§lof theheoko andtheardadtitbiobht or of
cytochronme P450 wherein the conmpound of formula (4) has the formula 2.
Conbi nat i on acmfimamgmtbrérﬁ@nrmmevqnﬁéger eomsbatagiipfebhon ordiggaseyt ochr one P450
is selected fromri i dine and berganottin. 3. A
conbi nati on ac%ssogll?{e(arl@/h fe rglb(r%r{l ?&ﬁég ?‘lrél(r&}él(?fgrl zed by a conbination index
of about 0.8 or Iovver 4. Conbi nation according to any of clalms | to 3,
conpri si ng (a) an HV protease inhibitor of formula (4)
phar maceuPi cal Upe ate epmampiorageording ©xanyof clalias bée 4 i e(‘b*)nulffictt‘éfﬁézwr or a
bhar mceut ! ca! IbaRERER APhEaR & Bt SBALAREE 8PliseRe SRlRLIAGHA | Ca!
conposition conprisin onbrnation according to
any of clains tetto@irds arfd:t@nphammo:rﬁaltl cally accept abl e exci pi ent. Product
containing (a) a pharnmaceutical conposition conprising a therapeutic anount
of an HI'V protease inhibitor of formula (4), and (b) a pharmaceuti cal
conposi ti qp CORRL 5} BGmBinkhGS %Q‘Sklﬁhgt aﬁfi{ﬁg%@%la%s /B, & f}?{t}%'rﬁé}{ufé%ftur%wcm ome
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a nmedi canent. 9 JUNE 2006 -51 8. Use of a conbination according to any of
claims | to 4 PHITHEOVEMABUfacture of a medicament for treating preventing or
conbating infection or disease associated with retrovirus infection in a
manmmal . 9. Use of a conbination according to any of clains | to 4 in the
manuf act uné. of Uae ofredombimetion d@ordingatanyefotaimoirvat imthei méredddten obe di sease
associated with retroyv ru |nfect|on in a manmal . 10. Use of a conbination
according to afd k??méf"aﬁ 1 bifipg wetioNirplyepligofact ure of a nedi cament for
inhibiting a protease of a retrovirus in a mammal infected with said
retrovirus.

12. Use according to any of claims 8§ to 11 wherein the retrovirus is a human

immunodeficiency virus (HIV).

13.  Use according to any of claims 8 to12, wherein the retrovirus is a multidrug-

resistant retrovirus.

14.  Use of a combination according to any of claims 1 to 4 for improving the
pharmacokinetics of a compound of formula (4) relative to the
pharmacokinetics when a compound of formula (4) is administered alone, in

the manufacture of a medicament for the inhibition of viral proteases.

15.  Use of a combination according to any of claims 1 to 4 in the manufacture of a
medicament for the treatment or prevention of HIV or HIV related conditions
comprising AIDS in a human, characterized in that said combination is useful
for improving the pharmacokinetic variables of a compound of formula (4)
relative to the pharmacokinetic variables when a compound of formula (4) is

administered alone.
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i mrunodeficiency virus (H V). 13. Lbe'%%cording to any of clainms 8 tol 2,
wherein t re | i [ - 1L.es] . r.oyi 4. Use of a
conbinatigﬁ'acg§§§rag&Pg§%ﬁ3 S%B%ﬂggﬁgﬂ%ﬁf%ﬁ&a%%?ﬁlﬁﬁ?%%#ﬁéfg%e

phar macoki net i ¢gtooliromedqpiahibilonit stfficient for (dbredsitigadt laast dre dfhiee

phar macoki neti cs when a conmpound of formula (4) is adm nistered alone, in

t he manuf act ur @hgmagopeficaridhies pelected Bomrhip CrmohUbTat 2 hahrspiedatvses.  15.
Use of a conbi i LE i i e manufacture of
a nedi canment ?gﬁw3ﬁg%%§gg€%£%¥&g¥ﬂ%¥g%éﬁﬁkoﬁgg?d?ﬁeﬂéﬁhﬂﬁ%ﬂrelated
conditions coapmirsstergd AlodS i n a human, characterized in that said
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conpound g f olyRULRa CAhbinitioREEoRIiSE & G&nf| QRherdn MMM APPEF he2- 16. Use of
a conbination according to clalm 14, wherein the anmount of the cytochrone
P450 i nhi bi t or cyteclsaffei Rakoanbibftor is isnfficeeas fon gneatasingees feasneneaff thde

phar macoki netic, vari ahl es sel ected from Cmn.. Cni.a UC at. 12 _hours,

el a1 ve ot A BHSORAGH DS oY AFPRBTEE SHRUE CHABBSA f6FT Cormul & (4) i s
admi ni st er ed atg@?cﬁ%ZRU@%ﬁIQ%oamCQNRUﬂﬁﬁQ@@oé&?&%ﬁk@goEﬁdﬁi@hﬁk&é1 wher ei n
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relative to saf®™Gt | east one pharnacokinetic variable when a conpound of
formula (4) is adm nistered al one.





