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BENZI M DAZOLE SULFONAM DE HI V PROTEASE | NHI BI TORS The present i n/éSEFE 006
‘relates to substituted-benzim dazol e sul fonanm des, their use as 5 aspartic
protease inhibitors, in particular as broadspectrum H V protease inhibitors,
processes for their preparation as well as pharnmaceutical conpositions and
di agnosti c loteSef@3Pri Sing them The present invention gatser@SRNEEr NS

conbi nati ons of the present substituted ]ben2| m dazol e sul fonam des with
another anti-retroviral agent. It further relates to their use in assays as
ref erence conpounds or as reagents. 10 The virus causing the acquired
|nnun0def|c|encyB"iJLi-nT AMISSIBSTEM R EIWBENGIMIIDAZOLES UL FONAMIDE HIM udi ng

T-1ymphocyte virus I'1l (HTLV-111) proTEASHIMMIBITOIRE hy- associ ated virus (LAV)
or AIDS-related virus (ARV) or human i munodeficiency virus (HV). Up until

now, two disti IH-@F \ﬂﬁ'ﬁ@%ﬂt 1ﬂv@1§tlon@é{zﬁeﬁg%sﬁt&t%ﬁn&fnﬁ&zolk SlﬁfoHJﬂjll)lyes?‘thépgse ad® HV-2

Her ei naf ter, to generic ese vl ruses. One of
the critical paacsﬂ%%%/&'°ﬁeﬁeéf‘hibét9'fsd!}ip?’§?“ i 'ér"%‘VE‘!"E‘“P @Yﬁé’tﬁ%‘é@g’éqr%g of
pol yprotein preowsssofos thely peppatidniag wpll stpbarseceulical compsitiorsand fiegriabtd vi r al

gag- pol protei rlqis%orﬁﬁr@é?r%&ﬁ&d Trk){)rclﬂn\/m%rﬂbﬁﬂ%ona-éﬁ% dBMbin@fdns B tREHSsehng of the
precursor pol YPLR %n%%ﬂisbem\./lmupazole su Plnamié;es wath Qn cx arﬁn—re{r VlrﬂF&%lélllltr ?tq”ulihor the

assenbly of i nfecd virions protease an
attractive t ar gelates irtheinuse in assys asHefpapsy comppugié?qnawp@m or HV treatnent,

the HV prflease is an attractive target. HV protease inhibitors (Pls) are
commonl y adm ni Bieatireslcausingdhbacqpadd imniusodefici@ioy eymdtonedAIDRR) wﬁnbmby her anti-HV

conpounds sUch @ffersmbSERARRETIHIFIRAR s IPHEIIARIDIS Bt &aré? i nhi bi tors

NRTI non- nucl eosi cr nhi bi't or f usi on
b bi 1 or o suc sy LASH REA I RBE B TR By ng&%lwe fact  that
t hese anti r et r ovifus §illY) dypunfibngw, faedistinct famibips hﬁavbeea identindri.9. HRY4 and on,

namel y, theist aHpDet.eHel@MafEEVIwill bhaselito\beldrichlly dthéte Blatesiitugesmut ate in such a
way that the known 30 drugs becone |ess effective, or even ineffective

2930 15t these A d NN bEHAES 1 poh TOLRRTs W blBessbD 6 il Us cr eat s

an ever increasl Nng resi s si stance of

retroviruses, a?fﬂcqﬁqrsd’é(rafﬂaﬁl‘jlpéﬂwaﬁ%é: opfganer the IV yyal gqgwoq BIMFIB IR RSPESSFE a nmj or
35 cause of t hemally pratedsar €he deoect prosdssimg e, thehmbdursof polypeotgias byain sparticei vi ng

anti-H'V cofbi fafehe s &&%@Wtﬁ%s&%l bEMRBHFs Vitohsy @ mbilify thé BphEENT, mainly

because of resistance e _or. nore dr reover, it
has beon shon FHAE fnaayihref} b e HEpy] patsul oV Slenh BCr o

i ndi vi dual s, r eHIN protsepeiiyanatitagtive|tafedti it ed t herapy options for these
drug-nai ve patients. Therefore, there is a need in the an for new 11 SEPT
2006 HIV protease inhibitors (PIs) are commonly administered to AIDS patients in

25  combination with other anti-HIV compounds such as, for instance nucleoside reverse

transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors

{ . (NNRTISs), fusion inhibitors such as T-20 or other protease inhibitors. Despite the fact

- that these antiretrovirals are very useful, they have a common limitation, namely, the
targeted enzymes in the HIV virus are able to mutate in such a way that the known

30  drugs become less effective, or even ineffective against these mutant HIV viruses. Or,
in other words, the HIV virus creates an ever increasing resistance against the available
drugs.

Resistance of retroviruses, and in particular the HIV virus, against inhibitors is a major
35  cause of therapy failure. For instance, half of the patients receiving anti-HIV
combination therapy do not respond fully to the treatment, mainly because of resistance
of the virus to one or more drugs used, Moreover, it has been shown that resistant virus
is carried over to newly infected individuals, resulting in severely limited therapy
options for these drug-naive patients. Therefore, there is a need in the art for new



WO 03/ 076413 PCT/ EP03/ 50057 -2- conpounds for retrovirus therapy, nore
particularly for AIDS therapy. The need in the art is particul ar i SEET2806
for conpounds that are active not only on wild type HV virus, but also on
the increasingly nore comon resistant H 'V viruses. 5 Known antiretrovirals,
often adm nistered in a conbination therapy reginen, will eventually cause
resi stance a®o08¥ersg8 above. This often may force the phyT&EPESG boost the
plasma | evels of the active drugs in ordeF for said antiretrovirals to
regain effectivity against the nutated H V viruses. The consequence of

which is a hi ghlohpoundéRs terditha tlie%j’/ em@pdn&uml} tor mm ﬂﬂrapﬁonﬁtnbeagn fkasma
| evel s may also |.ead.t ncr

0 co an with the
prescri bed therapﬁlpsz"fslli)arl ac%e forcomd:'t "ndsﬁ'la{mahf)l @an’ﬂgb@eggv )0tnds
showi ng acti vi t%ﬁtvlmonéhwwsmwg@rﬁﬁowoyrmﬁaahw vifusesi s al so i nportant that
there is little or no variance in the ratio between activity agai nst nutant
H 'V virus ansl aKidwaiahtite@dsydrhleifteivadntinistyiad intdl Umbinstion theddps oegitedn, witid as f ol d

Irogf: Z'ﬁl?nﬁ:yorl;ﬁlnt&ﬁ Ea@ekEx%Qe%@ﬂﬂ&l a‘BE\;]ch?ﬁ%heH'lh Qk&%e%%dr‘}%tﬁgcg I gnger
period of tinme ¥ %@5"{%‘8“‘ °¥ﬁ§ﬂ€geicﬁ‘éﬁ r%\gsr'r‘h?rg‘?{tf"rﬁf“eag% B sensitive
to the active |%@WWWWPMMHWME¢S§QMMMMW@WWME@Yvm th a high
potency on the uhdéstatiie/ineresd8h SN bardshl. BRostiag pleimalafelszxﬁhymbmmms al so of

I mportance g ”%?ar&a@é&r&k oknéﬂ%}[oﬁ.?ﬂ CoRitPhe hﬁ%%%&ﬁ'ér‘rﬁ% gﬂﬁsaﬁ?s evels are

kept to a m ni ucl ng nls ing anti-HV
conpounds with '5@6‘3?“13‘?6‘5‘()"&01“8?11“9? %’“"“S a%""%for a Wisls ranse éﬂﬂWa‘F‘l’FﬁE%Hl‘%etl c and
nmet abol i ¢ pr ofaldoempatastihdt timte it litle dend wrizhos @ themtidectwien iactivite ebamstd -

consequent |y a':ﬁ&tﬂh@v%&%& a&i‘w Dgalnktsmtdqyd;hmal&ﬁ@(alsaéeﬂ@@&sh% i nport ant

characteristic of a ei n binding of

t he i nhi bitor hﬁséﬁ%c‘%?r )Ov‘?ra(?{/og raﬂ%%uéa&h@nﬂﬁalng %%fuéﬂa t'ﬁn "Bhus, there
is a high nblli camaiperthe sine sombinatondhdrapyirasimen fer a lpager peried atyines singe lonbat a 30
br oad spect r um dhfincBtHabdlinbtamtHIVR@rudviil be isdnsiivenb the activietihg@ediantsivdlée in fol d
resi stance, havg d& Jood bioavailability and experience little or no effect
on their potency ue to plasnma protein bi ndi ng. Up until now, several

pr ot ease i nhi bi c{is are on the Eﬁéket or Eel n evel ﬁged. 5 One
particul ar cor & ‘Pﬁf(?[“ﬁ?'ﬁ' st high potency H Fide a nunber of
r ef er ences, 2& uchutans is vie» @ﬁamom@c; singxhe @ilIZpgie can\k® rgipteddfith@apenid 10628463, WO

96/ 28464, WO 96drkepre a MkImAR. @8 Wy oMEARRL it burd 19&6&1@9&&}3‘9(1 WO
97/18205. The ¢4 %&%9 ﬂl@@&.ﬁ%%@gﬁ:ﬂ?ﬂ%‘ L fa%u?abgep%%rla(b,o hefic and%e[a%gll ral

pr ot ease i nhi bt
profile, such that the daily dose can be minimized and consequently also the number of

pills to be taken.
25

Another important characteristic of a good anti-HIV compound is that plasma protein
binding of the inhibitor has minimal or even no effect on its potency. v

Thus, there is a high medical need for protease inhibitors that are able to combat a

30  broad spectrum of mutants of the HIV virus with little variance in fold resistance, have
a good bioavailability and experience little or no effect on their potency due to plasma
protein binding.

Up until now, several protease inhibitors are on the market or are being developed.
35  One particular core structure (depicted below) has been disclosed in a number of

references, such as, WO 95/06030, WO 96/22287, WO 96/28418, WO 96/28463,

WO 96/28464, WO 96/28465, WO 99/65870, WO 99/67254, WO 00/76961 and

WO 97/18205. The compounds disclosed therein are described as retroviral protease

inhibitors.



WO 03/ 076413 PCT/ EP03/ 50057 -3 OH WD 99/ 67254 di scl oses 4-substituted-phenyl
sul fonam des capable of inhibiting nmulti- drug resistant retroviral SEPT 2006
proteases. $R/ ~ R H NIl OM5 Surprisingly, the substituted-benzimdazole
“sul fonam des of the present invention are found to have a favourable

phar macol ogi cal and pharnmacoki netic profile. Not only are they active

agai nst wld-t H_.V virus, but they al so show a broad ctivity
agai nst varigﬁég {ft8nt HV viruses exhi bi i ng resistance§§§%#%§g%ﬁnomm
protease inhibitors. 10 The present invéftion concerns

2- (substitut ed-am no)-benzi m dazol e protegse inhibitors, having the fornula
RB/R3 LSOz R~NCN R2 OHR4A N an oxi des, salts, stercoisoneric

forms, racem c m xtures, prodrugs, este 15 netabol ites thereof,
wherein R, is hydrogen, Cil-6alkyl, - 64l ny_TéaryIC1-6aIkyI,
aryl C2- 6al kenyl, C3-7cycl oal kyl, - #cydl odi kylCl- 6al kyl , aryl, Het',

y
Het 1Cl1- 6al kyl , Het2, Het2Cl-6al kyl, R n§§ so be a radical of fornmula I, 0s
Rra CN~-CH Rob{ | RbRg 20 wherein 11 T 2006 WO 03/076413
PCT/ EPO3/ 50057 -4- R9 , R oa and R ob are, eadh independently, hydrogen,
Cl1- 4al kyl oxycar {Qyyo/6725 £ @ERRVA-subR T ERFREN M ohamiTRQ5abR of inhibiting multi-

di (C1-4al kyl) a”énr}g l%zsaigtgr%rr]é/tlobiral proteases,

g/tﬁ,i@a

5  Surprisingly, the substituted-benzimidazole sulfonamides of the present invention are
found to have a favourable pharmacological and pharmacokinetic profile. Not only are
they active against wild-type HIV virus, but they also show a broad spectrum activity
against various mutant HI'V viruses exhibiting resistance against known protease
inhibitors.

10
The present invention concemns 2-(substituted-amino)-benzimidazole protease
inhibitors, having the formula

Ry
Ry
7
L 80, Y
R1/ ~~ T/lY\N/
>__th
Ra OH Re N/

and N-oxides, salts, stereoisomeric forms, racemic mixtures, prodrugs, esters and
15  metabolites thereof, wherein
R, is hydrogen, C,salkyl, C; ¢alkenyl, arylC, ¢alkyl, arylCs.salkenyl, C;scycloalkyl,
Cs_rcycloalkylCy._galkyl, aryl, Het!, Het' C, salkyl, Het?, Het*C, salkyl,

R, may also be a radical of formula
Rypa

|

Rqya C\ Lt
S ew

Rﬂ)b |
Ryb Ry

20  wherein



C3acycl oal kyl , C2-6al kenyl, C2-6al kynyl or Cl-4al kyl optionally substituted
with aryl, Het', Het2, C3-7cycloal kyl, C, -, al kyloxycarbonyl, carbd\EPTR006
am nocar bonyl, nmono- or di (Cl-4al kyl)am nocar bonyl, am nosul fonyl,

Cl-4al kyl S(Ot, hydroxy, cyano, hal ogen or optionally nono- or

di substituted am no where the substituents are sel ected from Cl1-4al kyl

aryl, aryl C walokyi6413C3- 2cycl oal kyl , C3-7cycl oal kyl C1- 4al #GavEPo348057, Het 2,

Het' C, -, al kyl and Het 2C1-4al kyl ; whereby-4R9, Ri oa and the carbon atons 10 to
whi ch they are attached optionally forma C3acycloal kyl radical; R ais

hydrogen, C2.6al kegylg,, %ﬁﬁ Mrwh,mggmgfﬁfg O@/A Cl%[]%logsctg{g%mnal ly nono-

or disubstituted am nocar
am noCl- 4al kyl car bonyl o‘)?i”"xyéf E\ 6’6 ‘@9’1 pocathopyny | |

Net ' oxycar bonyl, Het 20x$seercloalisyll Cm@debﬂy@ﬂwbﬂmylekéthimwally &tﬁ’stltuted
aryl C, 4al kyl oxycar bonyl it 14aétku&€a:r3 BM&I@I@JM@&&%M&IC@EHB%Y'
C3- 7acycl oal §<yl Cl- 4al kyqu%%\égrggnégn n? & gc a(f]( *%Xcar IL(%#%%

car boxyl Cl1- 4al kyl car bom oxy
carbonyl oxy, aryl car bor@// IS(@hy V@IR’%&X&B@)MPWT OIHé’PaI Yd%ﬂ”BD?TyI Het 1

car bonyl oxy, Het' Cl- 4ald{%ubmmlammrwﬂerethleﬁuﬁﬂmrebtswlsem§t¢dfﬂﬂcmalkﬂ

optionally’ substi tut oo o] '*"‘ngg‘“ﬁ%’%”%‘m@%&""’m"“‘”ﬂa“‘g AE e | Lhe
optional substituents dwthfe‘a%%ah%ﬁﬁg dééyla‘?’ % égﬁ’ 1{]?1&5‘%%% BOrAPMS e ect ed
from Cl4al k¥, aryl, artywiich they py pttactsaloptignalln form ¢ ICs-rcgdoatky) eadiselt ky | -

Cl4al kyl , Het' HGRZMISHE'HWQ&I; @adalkyrlyl, maglam;laylzc,_z}q)cmky] aesggbyalliRl 1, may 25

i Lo e
or C 4alkyl optionall W’&ft&ﬁ){'%ylw@aﬂ *F'hﬁ"ﬁ’dfﬁ‘ﬁcal??f}ﬂrﬂ&?xycﬁffowflil kyl S(=O)t,
aryl, C3-7cycl oal kyl, Hést'oxychibbdy], I—bﬁbxmﬂmriyyalrymlacarb@nylﬂi.@lkblst ituted am no

where the substituents 1@ SR @Q}cﬁdorfyl Qipﬂglkﬁﬁl\rkéﬂyl CQ_M}oloﬂkP gl kyl, 30
an

EBe?gyéch?Lwl Eggﬁc%ml %h@gﬁ?fﬂl&r?"%@’gﬁy]llgﬁ?cyczlo I!fffbo : drogen or
C, .6alkyl; L is -C(=0)-carboxylQualiylcarbanyjosy, Cs-giplkylcarpyngloxy, @giGaapiledi y1 - C(=0) -
oG oo kanedi ;ﬁ%ﬂﬁ°‘y§f§'w“y‘°3€ai§z§%&@"’;;1%% %‘jg? the S(=0)2
¢ %E? : yl% R S ane I

group is attached to th noiety is
optional Iy €lbstituted lo "éfr tc'ﬁé‘fy‘loxéﬁa’ hanyloxy %f% 2006 WO
03/ 076413 PCT/ EP0O3/ 5005iptionally substlmted with aryl, aryloxy, Het or hydroxy; wherein the

optional substituents on the amino groups are each independently selected
from C,4alkyl, aryl, arylC, 4alkyl, Cs.scycloalkyl, Cs.—scycloalkyl-
Cialkyl, Het', Het?, Het'Cy 4alkyl and Het’Cy.4alkyl; whereby R, may
25 be optionally linked to the remainder of the molecule via a sulfonyl group;
R is hydrogen, Cs.scycloalkyl, C;.¢alkenyl, Cs.salkynyl, aryl, Het', Het” or
Ci4alky! optionally substituted with halogen, hydroxy, Ci4alkylS(=0),,
aryl, Cs_scycloalkyl, Het', Het?, optionally mono- or disubstituted amino
where the substituents are selected from C,4alkyl, aryl, arylC, alkyl,
30 Cascycloalkyl, Cs.scycloalkylCy4alkyl, Het', Het?, Het'C 4alkyl and
Het’C).alkyl;
Each t independently is zero, 1 or 2;
R is hydrogen or Cisalkyl;
L is -C(=0)-, -0-C(=0})-, -NRs-C(=0})-, -0~C,_salkanediyl-C(=0)-,
35 ~NR;-Csalkanediyl-C(=0)-, —S(=0),-, -0-8(=0);-, —NRg-S(=0);,
-NRz-C, salkanediyl-8(=0),, whereby cither the C(=0) group or the S(=0),
group is attached to the NR; moiety; whereby the Ci.salkanediyl moiety is
optionally substituted with hydroxy, aryl, Het' or Het?;



-5- R3 is Cl-6al kyl, aryl, C3-7acycl oal kyl, C3-7cycl oal kyl C1-4al kyl, or

aryl Gj 4al kyl optionally substituted with Cl-4alkyl, hal ogen, nitdbSEEVZes
pol yhal oCl- 4al kyl , hydroxy, C, 4al kyl oxy, nercapto or Cl-4alkylthio; R4 is

“hydrogen, Ci-4al kyl oxycarbonyl, carboxyl, am nocarbonyl, nono- or 5

di (Cl-4al kyl ) am nocar bonyl, C3-7cycl oal kyl, C2-6al kenyl, C2-6al kynyl or

Cl- 4al kyl  opt)i9nalisy substituted with aryl Het', Het2, p&Berbsidboal kyl,

C, 4al kyl oxycar bonyI car boxyl, am nocar b9ny| nono- or

di (C, -4al kyl ) am nocar bonyl, am nosul f onyl, C 4al kyl S(=0O),, hydroxy, cyano,
hal ogen or optionally nmpno- or disubstituted am no where the substituents

are sel ected frimsExetlivkygmy, Gypsyrloaligglyffraayelpalkifh4alkyh oregyleasaliyhontieyally
C3_7cycl oal kyl C, 4alsibystitutedetith,C, kigky2, halolgdn, ffre,cfadokpdiyhaloQ: saligl BYdroxyal kyl ; or R4

mgc?l i';) be -X-R7 \henejisk R{er’ciﬁ)toQ'CLQﬂkyi R7) Y-, \1(5| S -C(NRS) S( O)S(Z O)2R5

- a or - i's
hydr ogen, hydro&‘ycgh@f’ében Vfl l?—@'ar y%gﬁr XP' T%Pcffﬁ) T ami noCl- 6al Kyl
wher eby the &nino @F(@uﬂ“ﬁﬁ?m@marh%ﬂlq:sy?%é“)#@ﬂ;@wb‘kendl Cscil pyleu€ealiyi t h
Cl-4alkyl; R6 is hwﬁ@gﬂﬁsub@nﬁkad Wil HxyHetHietet?, CiHejcloalikyl, CHatkRloxydabanky, aryl,
aryl oxy, aryl oxy- L RHiDArbortyl BRLIEY bifety ALY %ﬁz@&ng aofifideifinyt, C 4

al kyl oxyHet 2, C14al r am n am n m,no, .anm no
am noC, 4al kyl oxy aer—f YZ% /&ygf’ : BfERR a?ﬁ?&ﬁ’@?@ﬁ? ]IYé‘PfE’B‘l qjdisubstitutpd pe nay

al so be C, aal kyl, ldetincGthtsd thy substitidets am sl tetifrday Cy4aligl 2¢1 ag il katkyl,

et 20xyC, dalibyl . - arogbetahdiyt, cRIMIOIY QA Herd AT NAGIAR kyl ; uher eby
each am no group rrq_ytzep |“og% |y be nono- or where 25 possible disubstituted
with C 4al kyl; R5 akentogether with the nitrogen atomto which
they are attach%ﬂ“MSOb&I'g‘oRIWFﬁ'q—let or Het2; R7 is hydrogen, aryl,

CG3- 7cycl oal kyl, HetXis Hbté,-N@)-¥al kenyl , C2. 6a| kynyl or C, . 4al kyl

optionally subst i tutgd. 51 RY36h),- kﬁ@(:o)fmig.c(%r- @:Y%)C@(Eb)/'-o- S(=0),-
Cl- 4al kyl ox;i§ar bonyl, 3 ar , am nocar bony nono-
I

di (Cl1- 4al kyl'y ani nocar b8hyt, a#rﬁ1 &sul f ony | C 4al kyl S(=0),, hydroxy, cyano,
hal ogen or am nBs omhy@mbﬂ,Wtirmocméﬂfyldﬁ@tdbs%lkﬂdﬂ% iyiied.amine€ alkybt i t uent s

are sel ected from Ghedsd {gﬁel;,m"@rgwup mafbptiobaltya toyb- or GBsuBgigedstiky |
C3_7cycl oal kyl C, 4a| X‘J&!?’ Het 2, Het Cl4al kyI and Het 2C, 4al kyI 35 Rs is
hydr ogen, Ci-6al kyl™' Fal ken

| . ar pal 7Cycl oal kyl ,
C3- 7cycl oal kyl - R, ishdragen. Cas %WOX ﬂé{x%éi/@t 65&%‘9‘9’ arylargoxy goxy-oal ky! ;
R 2 is hydragen, - Mhiaikyl, Ghalbglbslygy!, 654 W@@ka,lclv\ﬁm;y}hﬁe@ﬂamylw d
Cl-6al kyl is carbonylamino, aminoC; 4alkylamino, amino or aminoC,.4alkyloxy and in case A
is other than C, salkanediyl, then Rg may also be C, salkyl, HetICMalkyl,
Het'oxyC, 4alkyl, Het’C,alkyl, Het’oxyC; salkyl, arylCyalkyl, aryloxyC)alkyl
or aminoC;4alkyl ; whereby each amino group may optionally be mono- or where
25 possible disubstituted with C,4alkyl;
/ Rs and —A-Rs taken together with the nitrogen atom to which they are attached may
' also form Het! or Het?;
R is hydrogen, aryl,-Cs_ycycloalkyl, Het!, Het?, Cyalkenyl, Casalkyny! or Cysalky!
optionally substituted with aryl, Het', Het?, Cs.scycloalkyl, Cisalkyloxycarbonyl,
30 carboxyl, aminocarbonyl, mono- or di(C;—salkyl)aminocarbony}, aminosulfonyl,
CialkyIS(=0),, hydroxy, cyano, halogen or amino optionally mong- or
disubstituted where the substituents are selected from C,.4alkyl, aryl,
arylC, salkyl, Cs_scycloalkyl, C;.scycloalkylC,4alkyl, Het', Het?, Het'C,alkyl
and Het’C, salkyl;
35 Ry is hydrogen, Csalkyl, Cssalkenyl, arylC,salkyl, Cs—scycloalkyl, Cs.scycloalkyl-
Cisalky), aryl, Het', Het'C\_salkyl, Het?, Het’Cy_salkyl;
Ryz is hydrogen, -NH;, - Ci.alkyl or Cysalkyl-W-Ry4, wherein said Cy.salkyl is



11 SEPT 2006 WD 03/076413 PCT/ EP03/ 50057 -6- optionally substituted with
hal ogen, hydroxy, aryl, heteroaryl, Het', Hee, or am no wherein ddiSEPI#0H®
is optionally nono- or di-substituted with C 4 alkyl; or Rl12 nay al so be
-N(R5) (AR6), wherein A is Cl-6al kanediyl, -C(0)-, -C(=S)-, -S(-~0)2-,

Cl . 6al kanediyl -C(am) -, 5 Cl-6al kanediyl-C(=S)- or Cl-6al kanedi yl -S(=0) 2-;
wherein i f Awxbssnréhaal kanedi yl - C(0)-, Claal kanedi yl - C( =S)ca/mp63/50057

Cl aal kanedi yl -S(=0)2-, the NR5 noiety ig-attached to the Cl-6al kanedi yl

noi ety; Wis oxy, carbonyl, oxycarbonyl, carbonyl oxy, oxycarbonyl oxy, am no,

o nocarbony! o R W LA, el SN BT 2L
the amino group madMpew TS?’P(%%‘I“P‘?" 5 &ptinsally. meo- EFd' S%B%‘fcﬁﬂfggd* fottrpr
Cl- 4al kyl ; R14 Rism@lal@ciekIURs)(@Ry), wheet, or Het2. 15 This invention also

i ncl udes t he quat egiRd zatg gﬂkagéd,)hh@(%)t r@(ggp BB, @Haﬁc{h%d: I it conmpounds.
A basio mirpgen can be QUBSLANATE . Aok allof IO L 105e, of
di al kyl sulfates, |ong (bhﬁlﬁﬂ%ﬁ(ﬁ@s (émdk@m'kgﬁshat‘i3ebél§ﬂﬂeml-$6ﬁ@hever t he
termsubstituted is usecthdNdeﬁdaetjnlsmgadlEtBtomeraMSduﬂfmdi@y mula (1), it is
expression st hg "S%Lg%"?‘?‘y"" b R P B g T om the
i ndi cated group, p?"ao‘?ca@a" on "r‘F@"‘i‘ﬁdﬁB’é"t’ed atom s normal valency is not
exceeded, aHd that ishidrogsntStsiatiat ppsionsllysubstitited iy awyl, Het niigahydrowt abl e
conmpound, i.e. a CKH]H%@MQﬂurIohﬂkreb)Sthé%ihb%ﬂoﬁ@ﬁlbybd’éﬂﬂuﬂlyb@nféhﬂ-\bt&"9 25
ormil ation i nto. o RERLB e Y e herel ne the term “hal o of
"hal ogen” as a Byt olif @ﬂ‘kyb&'ﬁfﬂ Hﬁ* o 5‘r oup is generic for fluoro, chloro,
brono or iodo. 30 The term "Cl-4al kyl" as a group or part of a group defines
strai ght anth br’lalmﬁn&dtlommtmtdesstmmlaatrmmwmdgemawmmfabd geshavi ng from |
t20rrgt ﬁalr bgpogt lQ:BEPOLﬁH’sCm @a%rc_lr_lihe tRgen &xX a?emlizg Witk bny £ ﬂ)kl%lmwrpfo%é%fr ?Uf)?!l aand

y y
group defines $¥fi ?ﬂ%ﬂ?l r{j&”&'l ﬂ%‘ﬁ'gd or gﬁta?crqela‘xgrﬂlgflg?g% ‘ﬁg‘gﬂ Pon radical s
havi ng from 1 tlengghainhalises snd evelkykhabidesas t he 35 groups defined for Cl-4al kyl
and pentyl, hexyl, 2-nethylbutyl, 3-nethylpentyl and the I|ike. The term
" Cl- 6al kanezﬁ yIWheaSveat}@mupumﬁmmrstusafm deffping Uk Beipbundsofforiillamy it &t r ai ght and
br anched chai negL,5a5 HaRkE thah il bP e APRodeAinthl Rol Meiia bt BlkApreiGord CAT bON

at ons such

using “substituted” is replaced with a selection from the indicated group, provided that
the indicated atom’s normal valency is not exceeded, and that the substitution results in
a chemically stable compound, i.e. a compound that is sufficiently robust to survive

25  isolation to a useful degree of purity from a reaction mixture, and formulation into a
therapeutic agent,

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

30 The term “C4alkyl” as a group or part of a group defines straight and branched
chained saturated hydrocarbon radicals having from 1 to 4 carbon atoms, such as, for
example, methyl, ethyl, propyl, butyl and 2-methyl-propy], the like.

The term “C, salky!” as a group or part of a group defines straight and branched
chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as the

35  groups defined for C,4alkyl and pentyl, hexyl, 2-methylbutyl, 3-methylpentyl and the
like.

The term “C, salkanediy!” as a group or part of a group defines bivalent straight and
branched chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such



.11 SEPT 2006 WD 03/076413 PCT/ EP03/ 50057 -7- as, for exanple, nethylene,
ethan-1,2-diyl, propan-1,3-diyl, propan-1,2-diyl, butan-1,4-diyl 11SEPT 2006
pentan-1,5-diyl, hexan-1,6-diyl, 2-methylbutan-1, 4-diyl,

“3-nmet hyl pentan-1,5-diyl and the like. 5 The term " C2-6al kenyl" as a group or
part of a group defines straight and branched chained saturated hydrocarbon

radi cal s hav‘;vagygﬁﬁgn 2 to 6 carbon atons containing at ﬂ&‘?ﬁ-‘n@ﬁ'@ doubl e
bond such as, "for exanple, ethenyl, prop_e,rjyl, but enyl, pentenyl, hexenyl

and the like. The term"C2-6al kynyl" as a group or part of a group defines
strai ght and branched 10 chai ned saturated hydrocarbon radi cal s having from
2 to 6 carbon asofsexaBpleansiiiciecathanl @ Ayl psorantl 3rdiyleprpeid .- Sdivh as, for

exanpl e, et hynybutanfirdodiyl) pdntanH8-§inly hexap Bordiyh) 2 Fmethyitexantyd-dighd t he | i ke. The

term” C3-7cycl Dalkfybent@s Adigf Aheke Part of a group is generic to
cyclopropyl, cyclobutyl, “cyclopentyl, cyclohexyl or cycloheptyl. 15 The

term"aryl" as royp, o t of a group is t to,inclyde phenyl and
napht yl vvhigh ﬁﬁ?‘ﬁmnggﬁﬂﬁﬁpﬁ’éﬁ AP p@fﬁé’ﬁoﬂ‘gﬁ e?/\?tfafglhbﬂ‘g%@fw}ﬁ%re
substituents i ndrepedrdeiratedhydroedreantradicafstheyingdiond 2tk ¢arbog ptopricknthining at

am noCl- 6al kyl , le&3fdredBiible bond swk s, férRkinileg bthdhyl, FRIPENyl, Guteshl Spelshyilt ut ed ami no,
nitro, cyano, %k%gﬂmgﬂelmg car boxyl, Cl-6al koxy- carbonyl, C3-7cycloal kyl,
Het', optionall no- or disubstituted am nocarbonyl, 20 methylthio,

met hyl sul f onyl , ThddampRambynypes oHap o Patefaereun delipesptiapehband brnchiedr e

subst i t uent $0 sedheintditufatairhyGbedlainkeydicals Givifmirday R ex§ cartionl aagsronthiyidg atxy

optional I'y MONOg,sPsne Giysitibsnliishhteg GorRhifle, et’ﬂkﬁ}ﬁ,cbrop‘ﬁ(ﬁﬂﬁtyn?l?béﬁ%' pal kyl
car boxyl, Cl1- 6a4ﬁk(oxl§‘%r I, C3-7cycl oal kyl’,” Het™’, optr onal Yy nono- or
di substituted a8 B . methylthio and nethylsul fonyl; whereby the
optional subst i Thedams Coreyelpalkidnash@rdup atparieH a group Bxeenid dpeyaldenapyly sel ect ed
from C, sal kyl , dclohavikycssntyh-cyclbiekylofeyclohigtylG. 6al kyl , Het' Cl- 6al kyl - A-,
Het ' oxy- A-, jfletyxylle Aad Ky év’li’rp @E&% ¥ brofiy is nf2lE ‘+28 d< phenyl and naphtyl
phenyl oxyCi aal k%‘ﬁ'-hA-, e[;’lngT P o F r-m,ﬁ? (g 62(?1 ypgﬁgngr Bn n“;f’é% no- A-,
anino- A-, ami nifich &t mey eéwamei% PHERsuELY R e AT mapeshbsh{penis BEFPEIdcRte ani no
groups may optsetered frgm Cesatiyh 61 sabiryloxpeminoSosdiyk Ihalogtin, leydissy.idptierelly wi t h
Cl Aal kyl and whgg@byr disubsitutstaniifo, AR I8, RIS Salkyl NGrbb@HINE, NIRIQCL- 6al kyl " as
a group or par tc&%fgnei (?r ou? h‘?’ glgtfl [ ntedgﬁls 9 4arl (b%llb 'nggfgfrﬁi' Ly grg wi th one or
more hal ogen at B ratEoalsyy Fetopmaigponor Bt SO HrBrLaming ARy of er abl y
fluoro at ong0 Pottyridicomethyaniiopy!, and phenyl aptipnally substitptad with pnegorgiosup i s def i ned
as Cl-4al kyl sudasititients eclecrddtfom’C QEIkYINT Qalldab 3R gei, BRErox P batioasllyafbno-
hal oC1-6al kyl g5 o5y AteddMbdbdird yardoNEIRN SRt Chrbbld P IcO TR Y dartd
di f | uor onet hyl . r%#e ter %ﬁ}ebf @'tr ’ag & or o(uiffi) ar gdar#’ of " a oqygﬁpgqu,’s defined as
a saturated or %thcfoa| {;]Het , optionally mono- or disubstituted aminocarbonyl, methylthio and

methylsulfonyl; whereby the optional substituents on any amino function are
25  independently selected from C,salkyl, C,salkyloxy-A-, Het'-A-, Het'C,alkyl,

Het'C) salkyi-A-, Het'oxy-A-, Het'oxyC)alkyl-A-, phenyl-A-, phenyloxy—A-,

phenyloxyC4alkyl-A-, phenylC, salkyl-A-, C,_salkyloxycarbonylamino—A-, amino-

A-, aminoCsalkyl and aminoC,.salkyl-A- whereby each of the amino groups may

optionally be mono- or where possible di-substituted with Cy4alkyl and whereby A is
30 as defined above.

The term “haloC, salkyl” as a group or part of a group is defined as C, ¢alkyl

substituted with one or more halogen atoms, preferably, chloro or fluoro atoms, more

preferably fluoro atoms. PolyhaloC,salkyl as a group or as part of a group is defined

as Ciaalkyl substituted with 2 or more halogen atoms. Preferred haloC,alkyl group
35  include for instance trifluoromethy! and difluoromethyl.

The term “Het'” as a group or part of a group is defined as a saturated or partially

unsaturated monocyclic, bicyclic or tricyclic heterocycle having preferably 3 to 14 ring

members, more preferably 5 to 10 ring members and more preferably 5 to 6 ring



unsat urat ed nonocyclic, bicyclic or tricyclic heterocycle having preferably
3to 14 ring nenbers, nore preferably 5 to 10 ring nenbers and ndd&EPT 2006
preferably 5 to 6 ring 11 SEPT 2006 WD 03/076413 PCT/ EP03/ 50057 -g-
menbers, which contains one or nore heteroatomring nmenbers sel ected from
ni trogen, oxygen or sul phur and which is optionally substituted on one or
nore carbon watgemssiby C 4al kyl, Cl-6al kyl oxy, am noCl- 6atdayipps/deedrogen,

hydr oxy, oxo, optionally nono- or disubgtituted am no, optionally nono- or
di substituted am noal kyl, nitro, 5 cyano, hal oCl. 6al kyl, carboxyl,

C1- 6al koxycar borﬂéﬁ{;tﬁrs%}c?tp%ﬁ{aﬁgl K%’Arwo?&ﬁekefd}?o'nl ergq?l?é?rgms%él thf?oﬂPSt | tuted

am nocar bonyl !ﬂ[h rated or
partially unsat’lh‘i’%f"é&’“fﬁ%ﬁ"c%‘t‘ prcand pyfricly 5I°P'é°"6‘rly fubjtityred ‘i"b"“ﬁé’t‘@?'ﬁ&%ﬁ’,‘?“e having 3

to 14 ring nenmusdy W%@Jahqloaptammﬁl.saﬂ:wbhalogeuehytlsnxnmxamvmmaﬂmo function
are i ndependent . &%ﬁﬁ&.ﬁﬁedfaﬁﬁm Si;:(bﬁdl Yhono-Cok d@ﬁl&s'ﬁwke%mézﬂk 1He&e- A,

;?;fgl(.yak[(yl Sar I_Et & 1(%16%1%1 c'&rboxy gl%xyﬁqoﬂ chyc%oaﬁc\frpoptmnalymono or aryl i
G - - 6al kyl oxycaﬁi&ybwy-lt@rﬁnhwaxbon%\meﬁwlthﬂ meélrmlsnlf@rbamksnd ZppRyrated or

am noC, . 6al kyl -partiateriseaisted aRodtlic, bieycHebrecygliOhaodyoly hnig 104 g be nono-
or where poss'mﬁggl-ﬁaagtmet it okl OR bl A AT 8 P ot s 9 ned

above. The ter H%E’ or part roup 'S as an
aromatic rmnocysée?‘ﬁd %Cbﬁaﬂ‘}b 1 loxy-ARHFE 1A-c Hefe léi’lm’y‘é‘? CriplkytAy preferably
3 to 14 ri nip netidtiexsA-, W&ycwaéfyétﬁabw&i atyboxy OA-r arpigxy€h addled-4-and ror e

preferably 5 toarficlamyl-ABODEhARyloXYAEEhylamHIL Q) HRinSDE, aﬂ{indmmqhﬁfder oatom ring
nenbers sel ect ed fr

r i s optionally
substituted on GHE & l%ke%g%ﬁa ocﬁég(?‘?h amnmg%élupgmﬂoa%na'@%’eglgm(y foxy, ‘-
ami noGi 4al kyl , W?frfdlj‘éiﬂple Hyrubstituged withtGr eﬂ*\'ﬂ’l‘?‘&d‘}’ﬁﬁm‘?}f Ad? asfleBprdabaveut ed 20 ani no,
nitro, cyano, HetecdGh-Het"kaslagraxqprobpatydfa gfoup Galefimed ys ar damatic mobdkydlizy cl oal kyl

t | , ordTEt hyl sul f |,
gfyl onaHety PN i ﬁcd#'uﬁcgaﬁ:tﬂc{e%?ﬁeﬁﬁ}n greww{lo 1478k mé}ni:m% grethyl sul f ony

| ¢ D | eterocycle
having 3 to 12 R¥H| Qﬁy err"k"’m‘?’ﬂ%’#@ﬁ/m?rﬁgre%yoi‘&lﬁrg’ﬁ on any anino
function are i roepienchgmr mpre hoteraatomaihgfmembperSsel@tdd iom mqoﬁalomygemxry A-,
Het' -A-, Het' Cisaphdshd whieh 1s@pn(§ﬁil)k§(lbstrﬁmd oAnEB mEHY Yarbin, atditlby ©faflyl, aal kyl - A-,

| - A, I
SRR e S e
ani noC, 4al k¥9 M'%@F@W%W%fﬁafmé%%d: g?l%ﬂps%aﬂr?&y' eyl y be mono- or
wher e possi bl e aptierailpsibad-wt disubstititad Lhidadatbghylanehyithisf metiyldlfosylasyldef i ned

‘above. 30 As usﬁ&h Jﬁg&?érgmatfchﬁontogjrcm @%@hc oP{n'E?ch@ &%%M&vnﬂ?i’» E;tllﬁ th the

carbon atomto whi.ch sufcfmde with

the sul fur at onmwewﬁwbwhw IO'ET iug%!w&ats O'ng afré?fh%’eﬂ'ey e idepedently | f onyl
with the sul f urselstteshirany Cwhalkyh Citalkiyloxmit.dish ett, HethS salksd cHdt6h gilly-At.he t er m (=S)

forms a thi gcaripgiayd-A0RieEsiOMAiy-ADantaAL Reoxgt LMarkiexyoMpdgn ALt 1S attached.
arylC,salkyl-A-, Cj.salkyloxycarbonylamino-A-, amino-A-, aminoCsalkyl and )

aminoC, salkyl-A- whereby each of the amino groups may optionally be mono- or
where possible di-substituted with Cysalkyl and whereby A is as defined above.

30  Asused herein, the term (=0) forms a carbonyl moiety with the carbon atom to which
it is attached. The term (=0) forms a sulfoxide with the sulfur atom to which it is
attached. The term (=0), forms a sulfonyl with the sulfur atom to which it is attached.
As used herein, the term (=8) forms a thiocarbony] moiety with the carbon atom to

which it is attached.
35

As used herein before, the term “one or more” covers the possibility of all the available
C-atoms, where appropriate, to be substituted, preferably, one, two or three.



.35 As used herein before, the term"one or nore" covers the possibility of
all the available GC-atons, where appropriate, to be substituted, 11SEPT 2006
preferably, one, two or three. 11 SEPT 2006 WO 03/076413 PCT/ EP03150057 - 9-
When any variable (e.g. halogen or Cl-4al kyl) occurs nore than one tine in
any constituent, each definition is independent. Lines drawn from
substituents ng systens indicate that the bond ma hed 5 to
any of the sﬁ%@fﬁglsﬂ ng atons. The termgprodrug” as usggj%ﬁaoﬁogﬁout this
text means the pharnacologically accepta %I e derivatives such as esters,

am des and phosphates, such that the resulting in vivo biotransformation
product of the ’F%Fé(t"l"“i}"’é’lq(§gth‘f@g%€b%q}€a“ﬂ’|’h96°‘%§’sm€fé1‘haﬁe$‘F‘PF A% 10 conpounds
of formula (). cohstuangeathelnfiretidmnis Bdeendent. and G | man ( The Phar maco- | ogi cal
Basis of Therapeutics, 8" ed, MGawH Il, Int. Ed. 1992,

" Bi ot ransf or mat Lﬁ\@s dr&¥n Brﬁl%stitud?ats]nﬁ’m Hng sy@ﬁﬁnﬁ [rﬂdiéht@%apﬂh@géﬂdgﬁaygg Rekrddl y 1S

her eby mcorggrgtan oftE Sucl{at#grm tmna conpound of the present invention are
prepared by dlny RN groups present in the conpound in such a

way that the nodifi catl ons _are cleaved, either in 15 routine manipulation or
in vivo, to thelhe@hipredseatived thepughnutitis text mesns tiehpmarrlegicallt t he present
i nvention incl uateertdbbesderieapivgacuctcis evtere ragiides arakphbsphites) eh dahielreantyng igr oup,

IsgChbgf] dteget hygﬂ@&‘hﬁoﬁn%ﬂaag?n brBGucASHAT B?:T-l{}dtf&? fj@ﬂcbagﬂec Is dQﬁeneggl tfl%“ gopg{ Iogﬁt
cl eaves to ﬁor ﬁﬁ}/“é"% ‘%Qf{? %Q%l’e ?"F'é"g%)égn ?fg"anlagifig% ?&WT i cal

exanpl es of probgﬂgi@aaﬁefﬂé@e@ﬂt@%é ¢ McGraye-Hilk int.i el 1892 S Bigiardiamaiyn 99/ 33815,
WO 99/ 33793 andomugﬁlp?ﬁsl@ﬂ dadchibing protfgs ghasllyiehethy ildsriotitedl ffugs ofPr 0dr ugs

are character | 2gfoiuRiaold S0 ANHERY S I0biAL bl hsk BRSRToRLR VT abi 1Ty

25 and are readi VI'VO

t her apeutic us eprefaﬁb‘nét}il“f”é'l’%‘f‘ ikt de "Eﬂd‘ feBYiqnE pg clepyed githerihose wher ei n
the count enb onrdusnephaipwiatientriic aivb,\to the pgbnt soropargd. cRrbdrygsad depoapiueds However ,

S S vi ng o hitsh ihdludd d i ihsPc d ' us
alts having a oPfRASMchEH hifudd ARAS SRR WA 1S hRlPaRhs0 11 nd use,
for exanple, in the eparation or purif cat | a pharmaceuti.cal ly
accept abl e conp8IHly S'ﬁf% AF@FMF%’W (§qupon Ias)glg]‘et e °a\%f?8€{? O‘BW&FWC%Wl tally
accept abl e or nbendedte apnegrpupthet, v&ﬁleﬂlhﬁlﬂmﬂﬂﬁ@ is pdsninistered to 4patienttesieayes 4 nvent i on.

The phar maceut i mnlaYfreaBfdeddybdtl fiee amhinp/Tyspeivelgl cal |y tol erabl e addition salt
forms which2035 the corrpounds of the present invention are able to formcan

conveniently be Qﬁ:d@% Q) mcﬁﬁll\gé 993%43 as, for exanple,

i norgani c aci ds ochl"ori't or hydrobronic

acid; sulfuric; “{ﬁ ?3&515 (ﬁgg en%}?fg) g Z?é7?2l a%éncorporated herein by reference.

Prodrugs are characterized by excellent aqueous solubility, increased bioavailability
25  and are readily metabolized into the active inhibitors in vivo.

For therapeutic use, the salts of the compounds of formula (I) are those wherein the
counterion is pharmaceutically or physiologically acceptable. However, salts having a
pharmaceutically unacceptable counterion may also find use, for example, in the

30 preparation or purification of a pharmaceutically acceptable compound of formula (1).
Al salts, whether pharmaceuticaily acceptable or not are included within the ambit of
the present invention.

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



acids; or organic acids such as, for exanple, acetic, propanoic,

hydr oxyacetic, lactic, pyruvic, oxalic, malonic, succinic, naleid}lSERFafiE,
malic, tartaric, citric, nmethane 11 SEPT 2006 WD 03/076413 PCT/ EP03/ 50057
-10- sulfonic, ethanesulfonic, benzenesulfonic, (err)-toluenesulfonic,
cyclamc, salicylic, p-amnosalicylic, panoic and the |like acids.
Conversely swb@dseeis addition salt forms can be convert edbrmpo/sesat ment with
an 5 appropriate base into the free basgoform The conpounds of fornula (1)
containing an acidic proton may al so be converted into their non-toxic

metal or am ne By i - eal it ORLt gk e organic and
i norgani c bases@@%ﬁir& g‘g’#’?‘g#@‘“’_b%i@“ %MF{”BC? trtanﬁéﬁ%:sg#‘bﬁr]?ggﬁﬁélg’?hgggcﬁpl e, the 10
anmoni um sal t s, P #RE s&“‘g’ fripanpig apdihe ﬁ“’é’f"ﬂ%ﬂ ine metal salts, e.g. the lithium
sodi um potassium magnesium calciumsalts and the like, salts with

organi ¢ bases, €onyerstihenid dvisadditibn sab forhds namttlepbnvertdd byl treatanentveith any dr abani ne

salts, and sal t gypdptilte Bakk M M6 fresbassSidml) as, for exanple, arginine, lysine
and the |like. 15 Conversely said base addition salt fornms can be converted

by treatnment w i.at 4.1 nta. i .The term
"salts" al so co%r%g%uagﬁiﬁﬁ@g@éﬁggﬁgﬂﬁé ?'hag'd%m%\)}%ﬁgyaﬁ%ﬂ b?icé'ﬁfcgégrlﬂrég whi ch t he
conmpounds of t Haeipoadexie mptalAs ARng Addition salfform by treaypent with apprrEate gratigich f or s
are e.g. 20 hyahdadoesnic bkeeo hylpadpeate basd sditfernisickmaprisSeiveexanpk/the t hey al so are

cal | ed sol va§ eSamnldhunaBX ittdGdal ahtbealth alkiifie Re@PARY, o GNP RHURAGS sAluc, Meant to
conprise the conpo or several nitrogen atons

unds _of .fornula erein on
e o i oa ¢ PN b AR sfig nd BERE B BT e B [ 09T, 3
exi st in their beazineeNmeetydrRelucaniog hydpbpminegalishandgaltsyoth amigs acidh ¢ | y
i ndi cat ed i n t hackhagpfoeelamplldrginiaé, eysindagdieliket 0 be included within the scope
of the present invention. The term stereochemcally isoneric fornms of

conpounds 0f5 t he, E@égghtidﬁa@é’fﬂﬁ%ﬁ&ltt&%scﬁpbc%mnggﬁﬁégmﬁ i andef i nes al |

possi bl e conpounds mnade . 0 e nme atons bon y the sane sequence of
bonds but havi nb"p&‘i"f‘?téf“‘é‘ﬁﬁ‘m[ t %?-aai?i%‘é’ﬁ‘si onal structures which are not

i nt erchangeabl e, which the conpounds of the present invention nay possess.
Unl ess ot her wi sBherfsmt saltsealsconomprists thahpdfates dnd thelselwént additibadorgu avhicb theof  a
conpound enconpaps@es bitke preschtuiRntin apd dbleRO oD Eansli@loeach &fncat by, | soneric

for ms whi chagai i, COUREHACITEN 1ROTASRaly S il diRYe£ONt Al N al |

di astereoners a r’enantioners of asr'c nolecular structure of said
conpound. All stereochemcally isoneric forns of the conpounds of the
present i nvent i B¢ Neide foms i pregintragtpopnds arg meent e, pammpRst the eomprunsds pr  ar e
intended to be formoladeherdin drieror bdveralnitoqeen @bmy dre oxidiesitn the so-nalledMiogide. 11 SEPT
2006

25  The present compounds may also exist in their tautomeric forms. Such forms, although
not explicitly indicated in the above formula are intended to be included within the
scope of the present invention.

The term stereochemically isomeric forms of compounds of the present invention, as

30  used hereinbefore, defines all possible compounds made up of the same atoms bonded
by the same sequence of bonds but having different three-dimensional structures which
are not interchangeable, which the compounds of the present invention may possess.
Unless otherwise mentioned or indicated, the chemical designation of a compound
encompasses the mixture of all possible stereochemically isomeric forms which said

35 compound may possess. Said mixture may contain all diastereomers and/or
enantiomers of the basic molecular structure of said compound. All stereochemically
isomeric forms of the compounds of the present invention both in pure form or in
admixture with each other are intended to be embraced within the scope of the present
invention.



WD 03/076413 PCT/ EPO3/ 50057 -11- Pure stereoisoneric fornms of the conpounds
and internmedi ates as mentioned herein are defined as isoners subéﬂz‘fﬁ’ira?pp@/
free of other enantioneric or diastereoneric forns of the sanme basic

‘nol ecul ar structure of said conpounds or internediates. In particular, 5 the
term'stereoisonerically pure' concerns conpounds or intermnmedi ates having a
st er eoi sonerk‘ﬁ*og;&ﬁﬁgﬁs of at least 80% (i. e. m nimum 90%efERRRedspONer and
maxi mum 10% of "t he ot her possible isomerg) up to a stereoisoneric excess of
100% (i .e. 100% of one isoner and none of the other), nore in particular,
conpounds or internmediates having a stereoi soneric excess of 90% up to
100% even nore_in particular having a 10 stereoi soneric excess of 94%up to
100% and nost i Rup&FEepisemetic iy ehige compounds gnd inteppadiates appentioredderegrass up t o
100% The t er nedéfimndast isameey subsntigllyfiee ef otben dnantichexstoe dissieresmearia lfdrins pfur e’

shoul d be under gl Qagk halicofcihd sBlictltB ¥f saRebmphiABs fravtR2dibRd M fhriidufr,t he

enanti omer i csexg.l%?jisJnln ,srtees e%t}i%ﬁ}ll,é t,he di asc;t ersodére“}c)e exl szmof the m xture
in question’ 15°FNe CTEPESTCOnEYT COTEPRETIPIRE & Fﬁ%{ }%3 Ciaionl

i nt er nedi at es ofterepibasneris gragssi of at leash 80%d eominimyve B0% pf ergdsomepind engrimim of

art - known pr oceden esthe biher dorsitilaisaiers) @ &d stepetisomericbakcesd of OpaT.atlems 6f om each

ot her by the selectd | i b j j.g.salts with
optically acti v%f;’%‘%“ﬁw/ﬁ& Q#thé&ﬁér,ﬂlﬂre% 5&@&‘%9@3%%%2@%5?%%% by 20

ernative 9?/),, en néln S
chr omat ogr aphi ¢ "VHEATRASOME KEESEHi P4 upLe J00% sEeymest, gAY Shr e
st er eocheni dAl | sterepisamreic iexcessoxf Ao mpip 1@DBandmod dir pantéicedlaf hayingtalstereoor r espondi ng
pure stereocheniseambhcexcdss MBI & t 010%5 The 1S cAMESREChBE urd bl 11 Ng material s,
provided t hat t.*&?ast’é.%&%éﬂiéi@/ @ﬁ&%ﬂ Tild b%h@de?s?o%R‘?nCA J‘Jnﬁé}'%a}’; %I?HSJ ﬂﬁng'ré/ ard [ @
spécific stereoisoner [ s de |rec?, saj corrpound W | e syna,t s_lgzed by
st er eospeci fi c HhnBaatiogeripeepr BPEGTCly tedistersamerisracstp pithomixgeR At ageousl y
enpl oy enanti ongueastial | y pure starting materials. The di astereoneric
racenmat es oftsformula (1) can be obtained separately by conventi onal

met hods.  Appr oppji@iRreBRYfdrk Fbrnia SPAE 8dnhROnddBhDRLem i B IRYimRAYAMHIEouUs! y be
enpl oyed are, fgr exanpl Lecti &_ﬁ@/stal | i.zat |.on hr omat ogr aphy,

e.g. colum 30 %ﬁ%ﬁ%ﬁ’g ea%ﬂ jpatiqnio WILFOGRgUrES. %rr'gsg"’fr‘}'ges (ﬁ:?af’ BT he art
t hat the conpouhelssparated pimgach othey bycthngelectivesrystaligation obtheir digyisrermericc cent er
and thus may eXidifs with offiidafl Pacting acks & A RGMAVER entntibMeray bbbeparated ymet i C
gfgt e[\l 'RS Lrﬁlg' f?ﬁr?@a&%ﬁ%&e&ﬁhﬁ&'ﬁiﬁg étfit)al étaﬂioh:n‘? plﬁdg&? 'S&id l?)ﬁllegi@?eogém{cﬁlﬁ -
' - isomeric forms may also be derived from the corresponding pure stereochemically
isomeric forms of the appropriate starting materials, provided that the reaction occurs
stereospecifically. Preferably, if a specific sterecisomer is desired, said compound will
be synthesized by stereospecific methods of preparation. These methods will

25  advantageously employ enantiomerically pure starting materials.

{ The diastereomeric racemates of formula (I) can be obtained separately by conventional
methods. Appropriate physical separation methods which may advantageously be
employed are, for example, selective crystallization and chromatography, e.g. column

30  chromatography.

It is clear to a person skilled in the art that the compounds of formula (I) contain at least
one asymmetric center and thus may exist as different stereoisomeric forms. This
asymmetric center is indicated with a asterisk (*} in the figure below.

Ry
Ria
/
L * 502\ N
R1/ \T/l\[/\ N
Rz
Ry OH R, N/:

35



35 RZ OH R4 N 11 SEPT 2006 WD 03/076413 PCT/ EP03/ 50057 -12- The absol ute
configuration of each asymetric center that nmay be present in thelSEPT 2006
conmpounds of formula (1) nay be indicated by the stereochenm cal descriptors
Rand S, this Rand S notation corresponding to the rules described in Pure
Appl. Chem 1976, 45, 11-30. The carbon atom marked with the asterisk (%)
preferably haeotdmess5 R configuration. The present i nventRGIEPIFBS0E SO | nt ended
to include all isotopes of atoms occurrisigp on the present conmpounds.

| sot opes include those atons having the sane atom c nurrber but different

mb i sot f
10° hydr ogen | noltb et s ARQELRn o ARy FnBRC bt Bt e Brisindle | P00PE 13

ot S

and C-14. \herf@y@pungds %f'ow&lae@wt g indicaigiby ¢ e 5‘3 SRS RIS (n",
or "the presentthis®omg SumodEon @rrespomlingdo the eﬂmdes:nh@aml’urb AppnChend é976he
conpounds  of gecnaemhofmermbanitw.markwmum&la@ﬂsﬂgﬁprefeadbryam&&er eoi soneric
fornmns, racengc pLxtures. prodrugs, esters and 15 netabolites, as well as
t hei r quat erni zed" 'ig?rogen anal ogues. An |nterest| ng group of conmpounds are
t hose conpounds of fornula (1) wherein i S -, -NRs-C(=0 -,
-0 G --6al kanedWIPrﬁm@‘@m“’“ lSth inggnged tRé‘l"ﬂé'é? ?’l 15@(’“@)}"‘:3‘0’“58&“‘;‘05“1&0“ thed 5(=0) 2-,
-NRS-5(=0 2 , 2ZfieseiiRomfihunballkeapedinglhdeSosO)tdms nvengalipsame sthvaic nhinber 60=0) gr oup
Corpounds afe tHaaa Camatnas o H e R b e The

unds ) i
ol | ow ng 1 kbt r'PARESH BTG 94 tcrien ek wopp peitipdandflf.
Het' G - 6al kyl, Het2Cadal kyl, aryl C salkyl, nore in artl cular, R 1is
hydrogen, a sat Wheneeat ussd hersinafias the termsampauadsed fWHbége pr ‘Shegresensi cycl i ¢
het erocycl e hanongoﬁdh’Oo@mmaﬂ@mms et $o indllideahe dbﬁipblﬁidﬁlsf g@ﬁt&al @srmaRAD,

heteroat om ringy, ﬁ%ﬁfdés Lﬁj 0 Jrﬁ%rﬂistrﬁ El%uxgﬁ‘éé StYlsfaHg and whi ch
e% titut e

is optionally su3|tute Biqna th one or nore
30 substit ubhts™ ’&F&ﬁﬁ’? RGO MHRECB AWCRRETe havi ng 5 to 6 ring

nmenbers, which contai.ns one _or norge heteroat O%nggﬁﬁgaers sel ected from

nitrogen, oxygehiMSFestRg goHP o RYRRHE ﬁrelttcg-%ﬁeft:? IV on one or
nmore carbon atlifsCEE- P-LEEMkyNRsGE+ alkprediye(=8omat i ¢ nonocyclic

het erocycl e havi ng -8Rs-CpsaffarediyBCEODSSEFOMMIEB=0PR-aNRS S@ O, 0T m)r e
heter oat om 54 ng TEEre, ﬁm&ﬁ%ﬁﬁ%ﬂ,&&%ﬁg@hﬂé&g%@s@% Sugsylfur and

which is optionally nor e
hydr ogen; 11 SEPT 25!5‘8'““3‘: tOtGNRzmo‘ety

A particular group of compounds are those compounds of formula (I) wherein one or
more of the following restrictions apply:

25  Ryis hydrogen, Het', Het?, aryl, Het'C, salkyl, Het’C, salkyl, arylC, salkyl, more in
particular, R, is hydrogen, a saturated or partially unsaturated monocyclic or
bicyclic heterocycle having 5 to 8 ring members, which contains one or more
heteroatom ring members selected from nitrogen, oxygen or sulfur and which is
optionally substituted; phenyl optionally substituted with one or more

30 substituents; an aromatic monocyclic heterocycle having § to 6 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; or C,¢alkyl substituted with an aromatic monocyclic heterocycle having 5
to 6 ring members, which confains one or more heteroatom ring members

35 selected from nitrogen, oxygen or sulfur and which is optionally substituted on
one ot more carbon atoms;

Rz is hydrogen;



WO 03/076413 PCT/ EPO3/ 50057 -13- L is -C(=0 -,
-OC(-0)-,-0C, .6al kanediyl-C(=O -, nore in particular, L is -C(-0}LSEPT 2006
-0C(-0)-,-O0CH2-C(=0O -, whereby in each case the C(--0O group is attached
'to the NR2 moiety; R3 is arylC -0Oalkyl, in particular, arylmethyl, nore in
particul ar phenylnmethyl; 5 R4 is optionally substituted Cl46al kyl, in
particul ar Cl4al k‘ﬁl optionally substituted with aryl, HePt' I—k:;;stoz5
C3acycl oal kylw?)?s” fho optionally nono- o; di subst i t ut ed AHEFE 4
substituents are sel ected from Cl4al kyl, " }'yl , Het' and Het2; R5 is
hydr ogen, hydroxy, C, 46al kyl, Het'd aal kyl, Het 2C, . 6al kyl, am noC, . 6al kyl
wher eby the am rdoisgraR)-n@yCeEdNH,OxEl-dalkansdiyhGir6))-, proredn pytibdar It st+-€@OMi t h 10
Cldal kyl; R6 is C, - Galckath)Q0LCHIRY=0)- HetlereBX i eadtitfags thd-€4=209 $bbup &fadthchedb Y| OXY,
aryl oxyCl4al kyl , C&l.ef@é I%lw%;gyér yl, C :Ieﬁyl oxyHet', Cl4 al ﬁyl oxyHet 2,
C, 4al kyl oxycar bonyl - -am-no, “am noC, 4al kyl am no, ami no or ani noCl4al kyl oxy
and in case A i Rdt priICi=alkydin partigiariagrmeihyly more Hgrrtivglanplipndmeylpe C, - 6al kyl ,
Het' G aal kyl5 IR iHegtiooallyGuibssituked| G, cdHel, 20attidulay C, saligt Ghtinyaly 4atistayted with
arylC, 4al kyl, aryl oxyCreal ied, c, R§cI&MyDGamitbalphdally WORS- @PYis@RGRe®FhdN® 9T OUP
may optionally be no-, of vt\/nere %??rm eldl sul?s%lt,t u#@dtz_v\n th C 4alkyl; R5
and -A-R6 taken tog RERttPats 275 priecief P8 éﬁalg’ll’c?ﬂﬁ’zt 5 it ER they are attached
may al so form Hetis hydrogpm hpdroppCRralkyl, BetrC salkylpHet " Chealis),ami®f salkgl . 6al kyl or
Cl. 6al kyl -WR 4, whaéehynhsahido Glodmmkydptibmally 6@inbeua at disubstitifddiviitit ed wi t h
hal ogen, hydjpxy, aaglalk peteroaryl, Het', Het2, or amino wherein said amno
is optionally nong- _or di’-substituted \Q,i]}[t} C . al kY' . Ais C -G?I kanedi yl ,
-Q(=0) -, C, 4al kdhdtfrrlkpoxopiet, et joxy, blet, eé&?%ﬁ'ﬁ’@lar,y B AEAPRGmARYL car bonyl oxy,
oxycar bonyl oxy, ani GosalkyRyayh Gocdylayhdt, CeeatltoxyHetfith salkylosycdriging ; R13 i s
H C. 5\}/2' kylb, ?Et | b, amisd Sdikshdming arﬁiﬁ? aF afﬁa??dﬂgalkyloﬂsl%a in dasegq %mgr thalt otge 3,
am no ereby the am po qro e.optio ng: .or di -substitute
with C 4al le ; F{14§l|m§E ,aﬂ%%'ﬁ%lﬁ}d {Iﬁ%e{gﬁyae be'@#an@gﬁa*@rﬁ% i nteresting group
of conpoundslare thbseoxyEmabivhdist bralkyy HeffoayGieatkyiivayicisalkyhaybryCrpkd of t he
foll owi ng restricti ensninglykyR whesebly Bich aminglgroup may optionally be mono- or where
hexahydr of ur o[ 2, 3- b#&&i‘h%’ﬁ‘sﬁb&hedﬂ%&r(ﬂhél@l-ny| or phenyl which is nono- di- or
trisubstituted, e e%\%t he sub t%ﬁgjnts ‘are sel e‘é‘hﬁ&[}f romthe group consi s-
35 ting of net hylfs STt kemioggner © GHrogem AL P atigh ey agg 4itaghiey may
am nonet hyl , wher ei plsaforh&gtitor Hed of said substituents is in ortho vis-i-vis
the R -L bongy Ry, isH, -NH,; -N(Rs)ARs), -Crsalkyl or C.salkyl -W-Ry4, wherein said Ci.alkyl is
optionally substituted with halogen, hydroxy, aryl, heteroaryl, Het', Het?, or
amino wherein said amino is optionally mono- or di-substituted with C,4 alkyl;
A is Csalkanediyl, -C(=0)-, C,salkanediyl-C(=0)-;
W is oxy, carbonyl, oxycarbonyl, carbonyloxy, oxycarbonyloxy, amino,
25 aminocarbonyl, carbonylamino or sulphur;
{ Ry3 is H, C,s-alkyl, optionally substituted by aryl, Het', Het?, hydroxy, halogen, amino
" whereby the amino group may be optionally be mono- or di-substituted with

C;.4alkyl;
Ry is Csalkyl, aryl Het' or Het’.

30
An interesting group of compounds are those compounds of formula (I) wherein one or
more of the following restrictions apply
R; is thiazolyl, hexahydrofuro[2,3-b}furan-3-yl, pyrrolidinyl or phenyl which is mono-
di- or trisubstituted, wherein the substituents are selected from the group consis-
35 ting of methyl, nitro, amino, mono or dimethylamino, hydroxy, aminomethyl,

wherein at least one of said substiteents is in ortho vis-d-vis the R,-L bond.
L is -0-C(=0)-, -0-CH;-C(=0)-, -CH,-0-C(=0)-.



Lis -0-C(=0-, -OCH2-C(=0 -, -CH2-O0-C(=O)-. 11 SEPT 2006 WD 03/076413
PCT/ EP03/ 50057 -14- A special group of conpounds are those conpountisSERAT 2006
formula (1) wherein R, is Het aryl, Het2C .6alkyl; R2 is hydrogen; L is
-C(0)-, -OC(am-, -OCH2-C(=0O -, whereby in each case the Clam group is
attached to the NR2 noiety; R3 is phenylnethyl; and R4 is C .6alkyl. 5
Anot her i nt emesiiorsgizgr oup of conpounds are those conpounesI/Er/feesmul a (1)
wherein L is -O Cl _6al kanediyl -C(=0O)-. Aaother interesting group of
conmpounds are those conmpounds of formula (1) wherein 10 R12 is H, -NH2,

- N(RS) (AR6), ?&Ealf%ijouﬁ)éf C%!'lg EQ’ Jre fh £ouﬂ€§ed’f?¢?rﬂuﬁﬂ[) QVhQ'e%E% t

optionally substl er oar Het 2,

a
or anmino opti ok H§ ﬁ:r‘tf l%’r‘s %ﬁ%s}'t % \ﬂé‘%’% e s W is
Cl. 6al kanedi yl wherel@(n:e})ch cm%ﬁ(eommmqhed@tthqﬂﬂ& mmymnsm kyl ,

am noC, . 6al kyl ﬁh@{ayl g,{mq;‘am:,r_gglkgr oup may optionally be nono- or
di - substi t ut gd vmt C, . 4al kyl;1t6 15 is C,.6al kyl oxy, Het', am no; and in

- A th ,
207 B g o RS S B e,

opti onal ly be s frf ®) oxycar bonyl oxy; Rl14 is Het'. 20 Anot her
i nteresting group of corrpounds are those conpounds of fornula (I) wherein
R12 is - N(R5) (ARB)therAnterestiGy pralkefivenpgundsare thase sofipoundsRE forsulaylimbgein; R6 i s

C - 6a|Ckyl40f<>lilo| Het,'is H, N}éairdfu ngy, &y iyl @maﬂm fWﬂR o&m&ahlsaw @[thlﬁ?lns o

am no a y 0X al so be

Cl. 6al kyl &M Zf"?alﬁ stsEtuFe% i hﬁ&geﬂal?ylgﬁ( 4 %ehf: ee[?aryea v p %aém'iaom no groups
may opti onal I y e@wwbmnmréuswttm@% K9yl Anot her i nt erestl ng group of
conpounds are thdsel@mmdyhﬂsCQiO)fmsmﬂy&ogén) meth gl HethC, Ak sanfBhotabdiiamedi yl or
arch( ng)C 4a?(lzy:q5vmkv2?rpﬁq mno Jlj;\‘lmall ym&o- Qladhg stiafd o, ﬂ%l{kﬁ

di - substi t utldd KiGe %"%ﬁl{?l’amﬁ’ﬂtfgp ‘g?_ " BA efg' *‘agﬁf‘“ed{rﬁg‘ﬁ‘%“‘?ys

C, . 6al kyl oxy, Helso be Glatlkydxiyet €t +dHe BrommimoCaralily]; wheieby €@ch dfthkanhino gletpsoxyC, .

al kyl', Het2C, . 4§Ja§<yémn¢ﬂgtb8@mgﬁme&al kyl, arylgial kyl, aryloxyC, 4alkyl or
am noC 4al kyl ; ase -A- IS C al kanedi yl then R6 i s am no,

Cl. 6al kyl oxy, He%{]‘sox’[ﬁérbp'gx or Het2oxy; and
R4 is Het'.
20

Another interesting group of compounds are those compounds of formula (I) wherein

Ry2 is -N(Rs)Y(ARs);

A is Cy¢alkanediyl or -C(=0)- ; Rs is hydrogen; Re is Cy.salkyloxy, Het', Cyalkyloxy-

aryl, amino, aminoC,4alkylamino, aminoCi.alkyloxy; and in case —A- is -C(=0)- then
25  Rs may also be C,.galkyl, Het'C)4alkyl, or aminoC 4alkyl; whereby each of the amino

groups may optionalily be substituted with C, salkyl.

Another interesting group of compounds are those compounds of formula (I) wherein
A is Csalkanediyl or -C(=0)-;
30 Rsis hydrogen, Cisalkyl, Het'C)qalkyl, Het’C) salkyl, aminoC, salkyl whereby the
amino group may optionally be mono- or di-substituted with C,.4alkyl; and
in case —A- is —C(=0)- then R® is C salkyloxy, Het', Het'oxy or Het?oxy, aryl,
Het'C\salkyl, Het'oxyC,)salkyl, Het’C) qalkyl, Het*oxyC) 4alky), aryIC, qalkyl,
aryloxyCjaalkyl or aminoC.4alkyl; and
35  in case —A- is C,.salkanediy! then Rs is amino, Cy.salkyloxy, Het', Het'oxy or Het’oxy;
and
in case —A- is C.¢alkanediyl-C(=0)- then R, is C1.¢alkyloxy, Het', Het'oxy or Het%oxy,
aryl, C, salkyl, Het'Cy4alkyl, Het'oxyC)4alkyl, Het’C,_qalkyl, Het’oxyC, salkyl,
arylC,alkyl, aryloxyC, 4alkyl or aminoC, salkyl;



in case -A- is C 4alkanediyl-C(=0O) - then R6 is C, .6al kyl oxy, Het', Het'oxy
or Het2oxy, aryl, C, .6alkyl, Het'C, -,alkyl, Het'oxyC, Aal kyl, Het o4, %Fd?&%ﬂﬂﬁ
Het 2o0xyC, 4al kyl , aryl Cl4al kyl, aryl oxyC, 4al kyl or am noC, 4al kyl; 11 SEPT
2006 WD 03/076413 PCT/ EP03150057 -15- whereby each of the am no groups in
the definition of R6 may optionally be substituted wth one or nore
substituents d from C 4al kyl, Cl-4al kyl carbonyl

Cl- 4al kyl oxyc‘ggb)ony aryl, aryl carbonyl, i\ryl oxycar bonylpcrﬁg?%o“Het 2,

aryl Cl- 4al kyl, Het' Cl 4al kyl or Het 2C1- 4a and 5 R5 and -A-R6 taken
together with the nitrogen atomto which they are attached may also form
Het' whereby Hetwhereby eagiafithe appieignaypsdn the defigition Af RedBaypraigpally hp tbptisyted

i nteresting group oWwiticaepo moctsubstitents sedoeted Gom alypedieyl, @, Ldlkyicaboayl( | ) wherein

Substituted wiih Q?Q{ﬁ“‘%@*a’“ﬁ’w%‘ e R ot 10 1 iy,
Het 2 preferably imi %ﬁ'ﬁ% g{; BWI%tcﬁ?fep¥‘48Waﬁd wherein the anino group
is optionally siesed tArBe@kthﬁﬂ@WMalhkymgeAlawta“élpééhealmgﬁmbpd B#y conpounds

are those conpoundsal&f foinoHe wherédy)Hethie sudbtiutédltR, dt feast bh oxd\irzuplN( R5) ( ARG) ,
- Cl- 6al kyl or Ci-6al kyl-WR, 4, wherein said Cl- 6a| kyl is 15 optionally

substi tuted thttaﬁg.nﬁeéaest %Ib%@co%ﬁ%ﬁxﬂh&elﬁg iR bffo etetn mono- - or
'opt

di - substituted 6a
hydr ogen, met hyI 13 Ptgt“atlfi’l %}‘P’ megﬁf ﬁgél"r Vé‘fﬂ? gr oup may
optional I'y bk rrpreferabiy plunylsldmsmrpﬁc@blmymltdhlylcﬂctiatefcyﬂlbly im@lazdlg oc;oyralwyl oxy,

Het', am no; anGrhMin63@Rreitthe ifin® LO8H 1stobﬁﬁ%al@16u5ﬁ1|tdféﬂﬂﬁﬂi OlLalkhen R6 may 20
al so be Cl-6al kyl , Het ' Cl- 4al kyl or am noCl-4al kyl ; whereby each of the

i{ d R 3
gglt Pgnglr I();pgubstl a?«%apab mu¥ &%ml%é'fnag ar&té‘t% ((;’JLF égffl_iﬂnulﬁli Q"hem"ﬁ AS  wher eby
the am no group Ha iﬁBﬁatha“tYéOfn%nﬁk)’iﬂY Wgﬂ"ﬁ)‘gﬁ"t’ Gt @HF)’lMSt h Cl-4al kyl .

R14 is al kylis aroyshonhvkﬁ substitiBédZWItlﬂ@dMQbﬂ‘@t’md wiieesiesld avgngisoptonelly memwpounds are
t hose conpounds Opﬁlsfuggnmgédamghl f.ein R, hydrogen, C, 4alkyl, C2.6alkenyl,

Iiet/l g 42?:(5%/' Cl o ﬁ%ggﬁi @Cygh'éﬁ@rée %lhy?gl‘eh&k‘?i‘p‘ﬁf éTE‘BHethlkylpartl ally

unsat urated no nO’dVGbY tbe hmine gup male optippallyde Hrone- ob di-dubsfitytedwith CisalHi Bh 30
contai ns one or lmﬁéglkheije Hed\t@i1hd; hitlin BBODAT IS oﬁelmtcggalt(arn@mm&m%sﬂ oxygen

or sulfur apd whigh C.E,%lkglo b0 allk%l o?g@i%é Hk(ﬁ whdleby dentir ggéuﬁg” atorrs.
kA

Anot her interesting g ar'd bse c npounds o la (1)
wherein: R 3 i gn3yopienally 51&'9%‘““‘?5‘}9“ onal |y substituted by aryl, Het', Het?2,
ami no wher eby t fRas 3%, Gni-alkylgiptomllyraubstivatedint drgnidst!, fieB ehydmng-halogen, amino

di -substituted %ﬁeﬂbﬁh@%m |gi‘oup may be optionally be mono- or di-substituted with C;alkyl.

R4 is alkyl, aryl Het', Het?.
25

Another interesting group of compounds are those compounds of formula (I) wherein
{ R; hydrogen, C,satkyl, Czsalkenyl, arylC, salkyl, C;scycloalkyl, C;.scycloalkyl-
Ci.salkyl, aryl, Het', Het'C, salkyl, Het, Het’C salkyl; wherein Het' is a saturated or
partially unsaturated monocyclic heterocycle having 5 or 6 ring members, which
30 contains one or more heteroatom ring members selected from nitrogen, oxygen or
sulfur and which is optionally substituted on one or more carbon atoms.

Another interesting group of compounds are those compounds of formula (I) wherein:
Ry3 is H, Cy¢-alkyl, optionally substituted by ary), Het', Het?, amino whereby the
35 amino group may be optionally be mono- or di-substituted with C,4alkyl;

Ryz is H, -NH3, -N(Rs)(ARs), - Cisalkyl or Cysalkyl-W-R 4, wherein said C; salkyl is
optionally substituted with hydroxy or amino wherein said amino is optionalty
mono- or di-substituted with C,4 alkyl;

A is Cyalkanediyl, «C(=0)-, C,salkanediyl-C(=0)-,



R2is H -NH2, -N(Rs)(AR6), - C, .6alkyl or C -6alkyl-WR 4, wherein said

C 4dalkyl is optionally substituted with hydroxy or am no wherei n JHERTRAMO0
is optionally nono- or di-substituted with C 4 alkyl; Ais C, .6al kanediyl,
-C(=0 -, Cil-6al kanediyl-C(=0)-, 11 SEPT 2006 WD 03/076413 PCT/ EP03/50057
-16- R5 is hydrogen, hydroxy, G 6al kyl, Het'C, 4al kyl, Het2C1. 6al kyl,

am noC: . bal kyb esaweaseby the am no group may optional |y bermemseser

di -substituted with C 4alkyl; R6 is C, .66& kyl oxy, Het', Het'C, 4al kyl,

Het ' oxy, Het' oxyC, . 4al kyl, Het2, Het2C 4alkyl, 5 Het 2o0xy, Het 2oxyC, - Oal kyl ,

aryl, aryl OXy’Cﬁ‘W'h?cE Ydah: hJsx;E,c, 1%511%@'43 |, Hete AR iRy Caggony! am no,

am no or am no ere am n I’OUE0 QBI'T‘E\ tl ona 'y be nono- or

where possible di- ?@5@ LiRge OPHH"‘E?fL‘Zfﬁ‘F’ y Pe oy “’éﬁdé‘ﬁ be hydrogen in
case -A- is C, -6al Kaadgiiyl; RS and -A-R6 taken together with the nitrogen

at OLn t 0I whi ch ti&gﬁyc AlakyRky, aefl el%t’rmyaucymeabngpﬂawxs}cuancyl HE IR, 4alyl, S boxyl,
car bonyl, oxycar bo , nocar bony
car bonyl am n% or su p%xdrﬁétﬁ%gé‘r‘%%! @Hﬁ%%&?&%alkﬁ%ﬂ?magwmt her
interesting group &hsaeipsuarheaylapiao i or aBmpE bl wiersby £3eh RRINC BIOURher ei n
both R12 and R, 3 aMyppmdlythenthnm ortwéibre possibly dipsubsttued with Cpalkglisndtee t hose

conmpounds  of the fg{ jS@be(ﬂy)jm%pi;,%hs@._A_ Bcl_ka‘fkaged@ cyclic heterocycle
conprising at

- O. C( :C)) -
-Q(=0)-, - |v|2-o é;f 2 f"ESLE‘"fm‘L%)"“%“’ﬂ&“’I%%“ twrh‘%ﬁﬁ "c’“ﬁ%%‘ 'gf“ﬁ%’/l phenyl ;
R4 is C4 al kgl ; s@f;mnﬁet oNHEsN( R5) (AR6), - C,.6al kyl or Gidalkyl -WR 4,
wherein said C Wﬁab)lyybarboayl Aycofdinyh tabdnylosy) bgjckibuiydekydntilio, hydr oxy or am no

wherein said am noa;nﬁwgan n@érgoyl lamggrsug; hudi - substituted with Cldal kyl; A
is C, .6al kanedi x% j—‘e rogen; R6 is C, .6al kyl oxy, Het';

am no; and in c ‘Pfé?tthan C, 4 al kanediyl then R6 30 may al so’ be
C, _6al kyl, Het'C, 4al kyl or am noCl 4al kyI; wher eby each of the am no groups
may optionall§y Aeotienmeerdsting grolp oficompoundsarerthasn porapopnds oRfotmirlg (IHwhergin

both R,z and R 3 are present.

An interesting group of compounds are those compounds of the formula (I) wherein:
R, is a bicyclic heterocycle comprising at least 7 atoms, of which at least one is O;
20 L is-0-C(=0)-, -C{(=0)-, -CH,-0-C(=0)- or -O-CH»-C(=0)-;
Rz is —H;
R; is C,4 alkylphenyl;
Ry is Cy4 alkyl;
Ryz is -H; -NH;-N(Rs)ARs), - Cy.¢alkyl or Cisalkyl -W-Ry4, wherein said Cysalky! is
25 optionally substituted with hydroxy or amino wherein said amino is optionally
mono- or di-substituted with Cy_salkyl;
A is Cysalkanediyl or -C(=0)- ; !
R is hydrogen;
Rs is C1.salkyloxy, Het', amino; and in case —A- is other than C, salkanediyl then R
30 may also be C, salkyl, Het'Calkyl or aminoC.4alkyl; whereby each of the
amino groups may optionally be substituted;
W is oxycarbonyloxy;
Ry is Het';

Rus is H, Cyaalkyl, Ci4alkylaryl, C;4 alkylHet', C.a alkylHet?,
35

An interesting group of compounds are those compounds of the formula (I) wherein:
R is a bicyclic heterocycle comprising at least 7 atoms, of which at least one is O;
L is -0-C(=0)-, -C(=0)-, -CH»-0-C(=0)- or -O-CH;-C(=0)-;



‘R13 is H, C 4alkyl, C -4 alkylaryl, C .4 alkylHHet', C, .4 alkylHet2. 35 An
interesting group of conpounds are those conpounds of the fornul aJ@SEPT 2006
wherein: R, is a bicyclic heterocycle conprising at |least 7 atons, of which
‘at least oneis 0; Lis -0-C(=0)-, -C(=0-, -CH2-O-C(=0)- or -OCH2-C(am -;
11 SEPT 2006 WO 03/076413 PCT/ EP03/50057 -17- R2 is -H, R3 is Cl.
al kyl phenyl ; 15.-C4 alkyl; R12 is H 5 R13 is Cl4 al k
al kyl Het ', CYﬁg"IoLG?/PHetZ. An interesti nglgﬂr)oup of conpou)ri gﬁgobgwfglhose
conpounds of formula (1) wherein one or hore of the following restrictions
apply R is thiazolyl, hexahydro furo[2,3-b)furan-3-yl, pyrrolidinyl or
phenyl which i sRadrid- 10 di- or trisubstituted, wherein the substituents are
sel ected from thes grqlylghemd; s- ting of nmethyl, nitro, amno, nono or
di met hyl am no, fydeoxiyy. am nonethyl, wherein at |east one of said
substituents is_in ortho vis-a-vis the Rl-L bond. L is-0-C(=0 -,
-OCH2-C(-0) -, R *0O-C(=0-; R12 is hydrogen, nethyl, nethyl carbonyl am no,
met hyl oxycar Honis i inelkylaryb CRidkyilet h Coragdidet’. met hyl , i sobutyl, phenyl net hyl ,
phenyl et hyl . Anot her interesting group of conmpounds are the conpounds of
formula (1) of Ah ntedstiigerop df@orfigbuids afe tBWB coripduadd of fdrmal ) Fheréif ohd¥rer est i ng
subgroup thereo o] ?th%?olo&zﬁ:@?%&&ﬁ&sa&ﬁlyfOrm“ a (1) having a nunber 1-13, 15,
17-19, 21, 22, 24, ané n | erestingggf‘rpugp of conpounds are the
conpounds of f ofknifpzely hexiaPdrp fuppid 3sPiuran-3-v} pwadlidipy r e pvieh IR EBPRRY £ r om
t hi azol yl, 9 dazoldilor gisulpstituied whetein thihaibstimeststareorlectbdsiom the gtosp cangist he
met hods of synt hesiiig 6f méth@, HATRAIE dRordlor HRRHRTAHRNhydreky, dnliydidityQn. The
nvention further rglgies Lo dDsr bA\GLABAL frordd viiCyeHIRE LS, Of the
corfpounds of the pr S YRR P BN SRR e ng i nterned ares are the
i nt er nedi at es of isFO-GEO -2H-OED);, -GHR0-GHOpar ti cul ar F-2. Anot her group of
i nt ereslti ng i ntle,rznﬁf&(jftimgaﬁ migth@l, hthﬂeurﬁdhyiamtrﬁ[ﬁaﬂjdaiﬁ&b@fy(ljai@foﬂul a D4,h F-4, in
parti cul ar 4.5 A. i j ! rmedi at es are those
i nt er nedi at E% o) '313501{}%?@{ E*C@Wé?@&%ﬂg@ﬁ@l "f?’frﬁ"*“a'é%?cm ar H5. Also
interesting internediates are those of formula G5 5 and. J-7. The
i nvention al so PRIME SUeresyng,sroun o SOMBPUBYHS F iR EAmPopRds og‘-g’f'ﬁ'iﬂﬁab?femb?mﬁ process
as 35 shown i nl odesshowntiptalfle 1 and 2. An interesting subgroup thereof are the compounds
of formula (I) having a number 1-13, 15, 17-19, 21, 22, 24, 37 and 64.
20

An interesting group of compounds are the compounds of formula (I) which contain at
least one group selected from thiazolyl, imidazolyl or pyridinyl.

The invention also relates to the methods of synthesis of the compounds of the present
25  invention.

( The invention further relates to the intermediates in the synthesis of the compounds of
the present invention. Interesting intermediates are the intermediates of formula D-2,
E-2, F-2, in particular F-2. Another group of interesting intermediates are those
30 intermediates of formula D-4, F-4, in particular F-4. A further interesting group of
intermediates are those intermediates of formula F-5, G-5, and H-5, in particular H-5.
Also interesting intermediates are those of formula G-5, H-5 and J-7.

The invention also relates to a compound of formula (I) obtainable by a process as
35 shown in schemes 1 to 7.

Preferably the compounds of formula (I) have the stereochemistry as indicated in
formula (I’).



Preferably the conmpounds of fornula (1) have the stereochem stry as
indicated in formula (1'). 11 SEPT 2006 WO 03/076413 PCT/ EPC3/ 50U05%ERTI2096
R R3 ""'VsoRl2 1 t~I RRi ON, / The compounds of fornula (1) can
general ly be prepared using procedures anal ogous to those procedures

descri bed in WO 95/06030, WD 96/ 22287, WD 96/ 28418, WD 96/ 28463, WO

96/ 28464, WOwohas88465, WO 99/ 59989 and WO 97/18205. 5 Pegt/mresoss? reaction
procedures to nake the present conpounds.jgre described below In the
preparations described bel ow, the reaction products may be isolated fromthe
me- diumand, if necessary, fargher purified accorang t o met hodol ogi es
general 'y known in the art suc £xanpl e, €eXtraction,
crystallization, trituragion~ o) ogréaphy—"\to The fol |l ow ng

abbrevi ations are used throughout §t he $ynt g pékteﬁureg? Boc:

t - but yl oxycar bonyl, DCM di chfor offgt hafte, Deg? trycl ohexyl car bodi i ni de;
DVF:  di et hyl formam de; EDCl: 1-(3-di net hyl atn .

nopr opyl ) - 3- et hiheccempeids Al famnula{ferngaaerally Re pagprigd vsipgHrocefures Apalpgrig to |

- H benzot ri azol tpseprifeedurestdesthiyairio WO 201@5030 SV OrByEIRS 7,0 &642B4Bp per benzoi ¢

aci d. In the f ol idss W bEBiasse alb o1bsssI WOSOIs598Rand WOMIBIsaRd) | iS an
integer fromyl to 14, are as defined supra, except if expressly stated

ot herw se, PG apd.PG each independently indicate otecti oups. Schene
1/ N> 12 C seri“Eﬁ“gié‘fa%“’ﬁﬁ,“’f“@P"s 19 ke ﬁymse“/&&%‘ip"é{%fs i i e R 71N O
~~R12 11 ~7R~z thpiprepaidnpdsseqibrgl balpw, theapaction prpdagis may by isolated from the me-

dium and, if necessary, further purified according to methodologies generally known in

the art such as, for example, extraction, crystallization, trituration and chromatography.
10

The following abbreviations are used throughout the synthesis procedures. Boc:
t-butyloxycarbonyl, DCM: dichloromethane, DCC: dicyclohexylcarbodiimide; DMF:
dimethylformamide; EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloric acid; HOBt: 1-hydroxy-1-H-benzotriazole; THF: tetrahydrofurane;

15 mCPBA: metachloroperbenzoic acid. In the following synthesis all substituents R; ,
wherein i is an integer from | to 14, are as defined supra, except if expressly stated
otherwise, PG and PG’ each independently indicate protecting groups.

Scheme 1
ﬁ cison  ©08 n
3
[:j:'>'R“ ” \[::[:>-Ru cl
N N
F'G‘N NH
Al B-l H |
OH R,
1
H H
N._-Rez N.__R
9 T 0 \'r 12
s N -~ PG ISj N
HzN '?I/S N~
OH Ry OH El?q o
l El D1
H
N Rz
‘»’{ﬂ
Ry Ly r;:’%

20  Compound A-1 was reacted with chlorosulfonic acid to yield intermediate B-1, Those



E=l P- HO~Y1I Rz N RLNNHSHOHR OF: I 20 Conpound A-1 was reacted
with chlorosulfonic acid to yield internediate BB=1. Those 11 SEPTIIZIFF 200
03/ 076413 PCT/ EP03/ 50057 -19- skilled in the art will appreciate that this
‘intermedi ate tautonerizes. The depicted B=1 internediate is one exanple
internediate. Internediate DD=1 was prepared by reacting an internediate

C 1, obtai ne%(ﬁﬁﬁ%rgl ng to 5 the procedure described inppatanlwP97/ 18205
and al so depicted in scheme 8, with an |r§termad| ate Bl in a reaction-inert
sol vent such as dichl oronethane, in the presence of a base such as
triethylam ne, at |ow tenperature, for exanple OC. The ani noterm nal
protective groukilied in e aft wilbanpesgiats tias thisdptemmedigte sutamseigssy Bregiepicted B40 known i n
t he art such asinteanddidoiis phoexumple irmeripkdigie.oup. This protective group nay
conveniently be replaced by another suitable protective group such as

phtalimdo, di Qﬁé?ﬁé’dlat@b—lb@él Z¥dparey S@&E&Hy ha m{eﬂﬁﬁ{a'f@@-lla&b@aumﬂcom@ e
deprot ect ed 515| an g b c ,acl 5. ?kw tabl e
sol vent such’a ergﬁcf'ﬁ?ﬂ}g pa‘y‘f‘é’i’ @W@ @ﬁaﬁﬁbgpﬁﬁddP §°h§EQ%

Al ternatively, lnmm%l wa rpastorhinertisohventt sueht asdichjorameghang, inghgyprasefed such as

hydrochl ori c aéf dbabdbutis afi@mAsnihe, af IBw dengdiatudd) Fe esadlpleed?C. such as a m xture
of ethanol and di oxane. 20 The am noterm nal group may subsequently be

substituted by ﬁ@ﬁ,ﬁﬁd{éﬁ&akﬁgﬁﬂv’e%&ﬁ&m@ﬁ{mﬁé&m%@?ga QEEFEect%ve[gﬁﬁFef ore. the

i ndi cated su

i ndi cated fd rru"%?“‘i“é“ g‘ﬁgRF“a‘ﬂtan‘Fé'r “ty‘%’fy%ra}’ﬁf‘ﬁfg@”i’e IS RSBEHYEEUPIHE pr ot ect i ng

group is sel ect emvémantly Besplacet by tagdther swtable pREciBetgydupsyahaas phiakrhido,

Benzyl oxycar bony,lbe r B2 FkycarbSBMene 2 HZN F HzN F Q1 zS~- F % NOz NOz as
(PG N NH HI ng:i R4

Intermediate D-1 can be deprotected using an acid such as trifluoroacetic acid in a
15  suitable solvent such as dichloromethane, yielding an intermediate E-1.

Alternatively, intermediates may be deprotected with a strong acid such as hydrochloric
acid in isopropanol, in a suitable solvent such as a mixture of ethanol and dioxane.

20  The aminoterminal group may subsequently be substituted by procedures known in the
art to generate F-1. As is indicated supra, the compound of formula F-1 tautomerizes,
therefore, the indicated formula is one tautomer.

In a preferred embodiment the protecting group is selected from Fmaoc, Acetyl, fers-
25  Butyloxycarbonyl, Benzyloxycarbonyl-, Dibenzyl-.

Scheme 2
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Cl ONHOFPGII PG-NNSNO2NNL-SNz pHORAMOHE-2 OHR4 D2 11
SEPT 2006 WD 03/076413 PCTI EP03/50057 -20- E-2 / R13 / t R13 NH 1D SEPT DOPG
SNPGBNNSMHIN11 H1 OOHR2 OHR4A rUEl deprotect RI3/ tI RI3 ON |
Rlz S\ SRz / N--NRHO FIZNNp OHR2 OHR2 1-2 H2 3-fluoroaniline
was nitrated in conditions known in the art to yield internediate A-2 which
was further weagbreszas described in Helvetica Chimca Ackayeppdd83), 66(1), p
68-75 to give internediate BB=2. 5 Inteppediate D-2 was prepared by
reacting an internediate C-1' obtained according to the procedure described
I n patent W97/ 18205 and al soEdepicted in schenme 8 wth an internediate
B-2, in a reaction-inert solvept such as dichl oronethane, in the presence

of a base such as triethylam ng, at |ow tenperature, for exanple 0C. 10 The
in_the internedi ates may Qe a protective

yl groﬁp This protective

‘ a[f,? ﬁ wotect i ve group

am noterm nal protective group
group known in the art s as té‘r“t but yl oxycar
group may conveniently b epd acfd by anot hgé

such as phtalimdo, dgb Lr Az yHoxyea
| 6

H
OH R4 OH zj
Bl l deprotect
R
|13 . Rea
N
I Ll N. Ry
~N N- N —— il L e
R M Oue o VT
2 OH R,
k2 H2

3-fluoroaniline was nitrated in conditions known in the art to yield intermediate A-2,
which was further reacted as described in Helvetica Chimica Acta, (1983}, 66(1),
p 68-75 to give intermediate B-2.

Intermediate D-2 was prepared by reacting an intermediate C-1, obtained according to
the procedure described in patent W(097/18205 and also depicted in scheme 8, with an
intermediate B-2, in a reaction-inert solvent such as dichloromethane, in the presence

of & base such as triethylamine, at low temperature, for example 0°C.
10

The aminoterminal protective group in the intermediates may be a protective group
known in the art such as zerr-butyloxycarbonyl group. This protective group may
conveniently be replaced by another suitable protective group such as phtalimido,

dibenzyl or benzyloxycarbonyl.
15

Nucleophilic substitution of the fluorine atom by a primary amine under heating
conditions led to intermediate E-2, whose nitro group was reduced to an amino group
using a procedure known in the art such as catalytic hydrogenation or transfer

hydrogenation, yielding intermediate F-2.
20

Cyclisation of F-2 with methylorthoformate (R,; = H) or a carboxylic acid of formula

R12COOH (R differs from H) in an acidic solvent such as hydrochloric acid, or with

BrCN led to compounds G-2, wherein respectively Ry2 = H {cyclization with

methylorthoformate), R, differs from hydrogen (cyclization with R;;COOH, wherein
25 R, differs from H) or Ry = NH; (cyclization with BrCN).



‘Nucl eophilic substitution of the fluorine atomby a primary am ne under
heating conditions led to internediate E-2, whose nitro group wasl1iS¥RTci9g6
to an am no group using a procedure known in the art such as catalytic
"hydrogenation or transfer hydrogenation, yielding internediate FF=2. 20
Cyclisation of F_.2 with methylorthoformate (R12 = H) or a carboxylic acid of
formul a Rlzgg;ﬁ 2 differs fromH in an acidic solve

hydrochl ori c amsg?"%{]):‘r with BrCNled to _Czqm)ounds gl2, mﬁé?@il’b%}g?ﬂgipecti vel y
R12 = H (cyclization with nethylorthofonnate), R12 differs from hydrogen
(cyclization with RL2000H, wherein 25 R12 differs fromH or R12 = NH2
(cyclization w The @piepgrminghpraegive goop PG \ohe Biopalintes GEmeEboRPRBEH? - 21- The
am not er m nal ppgoiyekiov én ¢ artiguckPts fen-butypxycaibenyredumt Bis froctivagrohe a

protective gro I ShiL : r .group. This
protective gr ou%ﬁ%ﬁg}ggﬂgﬁﬁgﬁﬁgwe ré%ﬁ%‘gggﬁge}%ﬁh@ﬁgﬁéﬁ)ﬁ?ﬁwg‘i
protective ¢ ouE'b%EWr DZYPSIPMYd0,  di benzyl or benzyl oxycarbonyl. 5
Internmedi ate"G- 2 can be deprotected using an acid such as trifluoroacetic
acid in a suit hitireediai Gedrpan beiddproestedivsing oy asidetticas &riflugropéetit aeid intaer medi at e

H 2. The am not gfitah1e aJivedf thlasAichldraindifyie &YRERteMIdlae B8, substituted by
procedures 10 known in the art to generate the conpounds of fornula II=2.

Al ternatively, i . i ) j cid such as
hydr ochl ori ¢ alg{;'é |fﬁ@$§gjgf%%%rﬁpg?§f bg%?%&%ﬂ%%%@%ﬂ@éﬁ%ﬁ“%s a mxture
of ethanol dAd 5‘?%‘5@6\%3‘9""1%5%“&‘3HF&P‘@P‘?“@%"@%BH'F’A%M the protecting group is
sel ected from Fnoc, Acetyl, tert- butyl oxycarbonyl, benzyl oxycarbonyl -,

di benzyl -. The pheusitelyantemicliateethay be depiveted Ritly e steong aad suchgs Insleicklotic ve
sulistitution of acidRNsprbshaE f a ithtle {o\@nt3heh 238 chikdrd oBsthmbl dn@ldkane, | f R13 is

hydrogen, the internediates 20 and conpounds nay tautonerize Schene 3 N

NOOTE N o1 MR, 0. PGl o 25 Mol 5605 M SR Bl AR oEE=3 E°3 1

N NuR, NYN

butyloxycarbonyl, benzyloxycarbonyl-, dibenzyl-.

The procedure outlined in scheme 2 generates regioselective substitution of
benzimidazo! with the R, and R, substituents. If R,1 is hydrogen, the intermediates
20 and compounds may tautomerize

Scheme 3
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Intermediate D-1°, obtained according to scheme 1, was reacted with an alkaline

25  solution such as sodium hydroxide in methanol and water, to yield intermediate E-3,
which was further acylated with acyl chlorides R¢COCI, in the presence of a base such
as triethylamine, yielding intermediate F-3.



011 0C NHSt- ~ PG NNHS OHR4A OHR4 G 3 Internediate DD=1', obtained -
according to schenme 1, was reacted with an al kaline 25 sol uti on suUudiSERT 2006
sodi um hydroxi de in methanol and water, to yield internediate E 3, which
was further acylated with acyl chlorides RGCOCI, in the presence of a base
such as triethylamne, yielding internmediate FF=3. 11 SEPT 2006 WD

03/ 076413 PGFOGRD8AH0057 -22- Internedi ate F_3 was then rdeproisest ed and
further substituted as described in scheme | to yield conmpounds of fornula
G 3. The person skilled in the art will recognize that the internediates in

D035 Noz o rs RSy mérYelliedteding i iffhedd® gt ARATFIRERe XN
N'$O -J NR ~ ‘tpyiefgeempeagdsofforpplagsndy ;5 19 HOHRa Efi4a D0 / t / 1 N O

N ~Rlz ON PGN N'S ,"' 1/ NHPGO/ RI9 HOHRAORI9 HOHRz E9 N R1z O
N O NRlz N 1' Irh pévsonikiftdd in t@drtRAD recogRiza talzike MteBndiBes@iisdhbine 2 and

5  compounds of formula G-3 may exist as tautomers.

Scheme 4
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Reaction of 4-chloro-3-nitrobenzene sulfonic acid with chlorosulfonic acid led to

intermediate A-4.

10
Intermediate D-4 was prepared by reacting an intermediate C-1, obtained according to
the procedure described in patent W097/18205 and also depicted in scheme 8, with an
intermediate A-4, in a reaction-inert solvent such as dichloromethane, in the presence
of a base such as triethylamine, at low temperature, for example 0°C.

15

The aminoterminal protective group in the intermediates may be a protective group
known in the art such as zers-butyloxycarbonyl group. This protective group may
conveniently be replaced by another suitable protective group such as phtalimido,

dibenzyl or benzyloxycarbonyl.
20



.L LB Reaction of 4-chloro-3-nitrobenzene sulfonic acid with chlorosul fonic
acid led to intermediate A-4. 10 Intermediate 0=4 was prepared bylBSEREZMfy
an internedi ate CC'1l, obtained according to the procedure described in

" patent WD97/18205 and al so depicted in scheme 8, with an internediate A4,
in a reaction-inert solvent such as dichtoronethane, in the presence of a
base such asrvg)roisﬁiﬁt}%l amne, at |ow tenperature, for exanEéﬁEggsoog_ﬁ The

am noterm nal” protective group in the |n_t2$_rmad| ates nmay be a protective
group known in the art such as tert-butyloxycarbonyl group. This protective
group may conveniently be replaced by another suitable protective group
such as pht al i mNadeophiif prbstiyHon Of the ehlorine ateyrcbyraRsimany amipe RasNslzpindon o6~ WO

03/ 076413 PCT/ Br@aSdgdtdiftons 2a-to iitecth@tigrdEd4] whaseibigd igtanp masirediiced toan aininor i ne at om

by a primary anyg, s3IVl il Bkt foh 5Bkt AR odeRMioh 6r tAler Medi at e
E 4, whose ni trgdgqr}gu was ({ieduceddi o&a—gg am no “group using a procedure
known in the_ar® ot VeI Emedifte Y genat i on or transfer hydrogenation,
yielding i ntgrmadi ate FF=4. 5 Cyclisation of F_4 with nethylorthoform ate, a
car boxyl'i ¢ aci dCulisgtign a{F-4 with rethplarthefpratiate. @ cripepydir prid pEfomuiibG@Pdgen in an
aci di c sol vent ehaéin Ry diffeds Hrh hprdgen mcinGeidiasolvatit buth Bs KNrdckidrid &id, bmal
conpounds G 4. %thmh?fegﬁp%ﬁf&n%ﬁséﬁ? then be deprotected and further

t he

substituted according to procedures as described in schene | to yield

final conpoypds, H This_sche esults in i osel ective substjtution of the
benzi m'dazoﬂgrrol“éﬁ“?“{;\ﬁ%ﬁﬁhﬁwcﬂﬁéﬁﬁ"v&? tituted ageeWing S0 e 41 ogen, t he
i nt er medi at es aprdcedoepeandssisibestin sehbraerb togyield Bnalpgmpenindst-das t aut omers. Schene 5

L/ 1 N2 PGNINS"S'" C - PGN" NSN2 OHOIRAOH OHR4 D4 EE=S
|) (Proration R 2jis fhérh©reli ixOBgioselective substitution of the benzimidazol moiety with R;»

and R,3 respectively. If Ry3 is hydrogen, the intermediates and compounds of scheme 4
15  may exist as tautomers.

Scheme 5
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NH/ NHz O _ PGNN2\/ NHPG "RCOCI PGN1 NOONHPG H OH k6 H OCHR4
RCHO RR NH O ;Rlz PGN NHS NHPG OPC &Pmrim PG N~WQ~ oo N H OHIRESTR0¢H
Roo 2) cycliutiwai rjlllll Deprotect R\l ONYRL2 ~\ NRR12 /L.NNSi Np
N RTHOHRY OH2ZN NO OH R4 KS 0 11 SEPT 2006 WD 03/076413

PCT/ EPO3/ 50057 -24- Internediate D-4 was reacted with ammonia in a suitable
sol vent suchw@ssé7s@pr opanol, under heating conditions, Ha/Bphadoos?
intermediate E 5. The amino group was thes protected (PG) by e.g. a
Boc-group, and the nitro group was reduced using conditions known in the

art, for exanp | 5 Reaction
of corrpound Sﬁteﬁ-?eﬁ?alté’ﬁ-4%ap¥%ftg” W&alxhg‘}'ﬁb@{%%m%gﬂ = %‘(’:Dé of a
base such as trY ?’H‘W‘%c iticps, t%ﬁﬂ“%%fé‘ﬁﬁ@‘%@ﬂv@ﬁ“‘é%ﬁ“@sww led to

I nt er medi at e Ghprotestésd (P65 Mexs.gf aBédgoup; aduledird grogrowgsoedudedisip condviopound HS

can al so be obtglRgth thélhk, Frlckdndld QMYRET LRAUSLdINEATFoRAE.N W th an
al dehyde RCHO, and a reduci ng 1% age}Et ?&%Has t&lqétalngleumlv ISOpI’OpOXI de, in

an organl c solv nt su
optionally s ubsltg gc?/‘\?ROH'%N% i ﬁ%?qyfcmﬂregezc’% %ﬁc ’Blp(f é"ﬁ° °f1§'am no
wher eby the amibee fyplbwnwmwee , S opgRaicIsglvane sush ADDC eélmlgta@matelﬁ:éd with G
al kyl . The - CH2wiRci@ascfhiyheofedicadl @rcompound B55. Idompbund -8 cincdtbe bigiaddner i s
identical to tcﬂ%ctgp&dnpﬂs_' H}Qe&ﬂt:tiv@gnﬁination with an aldehyde RCHO, and a reducing
10 agent such as titanium IV isopropoxide, in an organic solvent such as DCM. R is aryl,
Het', Het? or C,.salkyl optionally substituted with aryl, Het', Het?, hydroxy, halogen,

amino whereby the amino group may be optionally be mono- or di-substituted with
Ci4alkyl. The -CH>-R moiety of intermediates H-8 to K-5 taken together is identical to
the definition of R)3.

15
After PG’ deprotection with, for example, HCI in isopropanol, compound H-§ was
cyclized as previously described with methylorthoformate or a carboxylic acid
R2COOH wherein R, differs from hydrogen in an acidic solvent such as hydrochloric
acid, or with BrCN to yield compound I-S.

20

Intermediate I-5 can then be deprotected and further substituted according to the
methods as described in scheme 1 to yield compounds of formula K-5.

In a preferred embodiment, the amino protecting group PG is dibenzyl, removed by
25  catalytic hydrogenation, in the presence of palladium on charcoal, in an organic solvent
such as methanol.



.15 After PG deprotection wt
H5 was cyclized as previous
carboxylic acid R12COCH wher
"sol vent such as hydrochloric
Internediate |1_5 can t hen be

h, for exanple, HCl in isopropanol, n%Pund
Iy described with nethylorthofornateléﬁ ET 2006
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E-6

Intermediate G-6, obtained as described in scheme 5 from intermediate F-5 and
chloroacetic chloride in the presence of a base such as triethylamine, was substituted by
an amine of formula NHRR’ to yield compound H-6. R and R’ are each independently

Compound H-6 was then reduced to intermediate I-6, further deprotected using, for
example, HCI in isopropanol, and cyclized as previously described in scheme 2 and 4,

Intermediate J-6 can then be deprotected and further substituted as described in scheme

5
H or C, salkyl. PG’ preferably is boc.
{
10 to yield commpound J-6.
1 to yield compounds of formula L-6.
5

In an embodiment, the amino protecting group PG is dibenzyl, removed by catalytic
hydrogenation, in the presence of palladium on charcoal, in an organic solvent such as

methanol.



Internedi ate G 6, obtained as described in schene 5 frominternedi ate F-5
and chloroacetic chloride in the presence of a base such as tri etlhpEBK2A@
was substituted by 5 an amne of formula NHRR to yield conpound H=6. R and .
R are each independently H or Cl-4alkyl. PG preferably is boc. Conpound
H 6 was then reduced to internediate |_6, further deprotected using, for
exanpl e, HClwbwsasapr opanol, and cyclized as previously meseiyded i n schenme
2 and 4, 10 to yield conmpound J-6. Intepgrediate J-6 can then be deprotected
and further substituted as described in scheme 1 to yield conpounds of
formula 1=6. 15 In an enbodi nent, the %Qﬁ @,protecting group PG is dibenzyl,
renoved by catalytic hydrogerﬁ@t I on, presence of palladi um on

charcoal, in an orga#i soI ve t such as met hanol . SEPT 2086 WO

03/ 076413 PCTI EP031 - 26- N"'SCherm.PGZ’Gdetmtc@onRIB N PG Pfa depntection NH
PG HH N.S-~ ?--NHPd OH Nl%s HOHPRA @ | t hi ocar bonyl
diim dazole R a&¥i™y x L, zjﬁ,., ~ Lnl}d]}j uR ‘NOR HOP,
OH % K3 u nCPBA, DE':MRI'vlJlRa ONS, NNA-R qB”HhHNRnybe R L.N N~
RI7~-R LHONHOHRg®O OHR t1 MZ L2
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Intermediate H-5 was obtained as described in scheme 5. PG and PG’ may be Boc. H-
5 5 was deprotected using an acid for example HCl in isopropancl, and coupled with a

compound of formula R-L-(leaving group), in the presence of a base such as

triethylamine, in a suitable organic solvent such as DCM, leading to intermediate I-7.

Cyclisation of intermediate I-7 was achieved with thiocarbonylimidazoie in a suitable
10 organic solvent such as THF, [eading to intermediate J-7, which was then reacted with

an alkylhalide of formula R-X, wherein R is a Cy.galky! and X is an halide. An example

thersof is methyliodide, in the presence of a base such as potassium carbonate in DMF.

After oxidation of intermediate K-7 with a suitable reagent such as mCPBA in DCM,

15 the obtained methylsulfoxide group was substituted by an amine of formula HNRsAR6,
in the presence of a base such as potassium carbonate in THF, under reflux conditions,
yielding compound of formula M-7. If Ry3 is hydrogen, the intermediates and
compounds of scheme 7 may exist as tautomers.



I nternedi ate H=5 was obtai ned as described in schene 5. PG and PG may be
Boc. H 5 5 was deprotected using an acid for exanple HCl in isopridSERd|2006
and coupled with a conpound of forrmula RI-I-(leaving group), in the
presence of a base such as triethylamne, in a suitable organic sol vent
such as DCM leading to internmediate 1-7. Cyclisation of internediate 1-7
was achi eved i i ocar bonylim dazole in a suitable 10 A ol vent
such as THF,“&%%@F%% to internedi ate J-7Q7which was thenp€gg§€%@5§Ath an
al kyl halide of formula R X, wherein Ris a Cl-6alkyl and Xis an halide. An
exanple thereof is nmethyliodide, in the presence of a base such as
pot assi um carbonate in DVF. Aftefchs®medation of internediate KK=7 with a
sui t abl e reagent such as in DCM 15 the obtai ned nethyl sul f oxi de group
was substituted by an amn f ormul a HNRSAR6, in the ppesence of a base
such as pot assi um car bonat i i
conpound of fornula M7. if R13 is hydrogen, the interned es and
conpounds of scheme %etaylexi gt as tautoners. 11 SEPT 2006 WO 03/076413
PCT/ EP03/ 50057 -27- Sch@ime J/PG A + NHBRATPG N NHOG QR4 CO C1
Internmediate C_ 1 nmay be prepared by reacting conpoundHC — wilth an am ne, in
a suitable solvent such as isopropanol. It will be clear tor®the person
skilled in the art that %ﬁstarting froma stereospeci £lc i nternedi ate of
formula CC=0 sjereoselective interpediates of fo la,C 1 will be obtained
f ol l'owi ng react T T OrErpuaiphE o gred G1 BhERAPATBA of conpound
8 HH 011 N O suitpble solvertsuplG ip@panpl Itwoll beelear fios diicaterson skélled in dye ayf that
r1}{#{be][1zi m dagol st frévalh BRRbspedfid idierhBalalyf iRGLIRIC-6, keaowdiclvedi Ssol ved | n 45

" of chlorosu - 0C, , . rmed up
to 50C and sti%%%g&%ﬁ%%%gmﬂa%ggfgqﬁgﬁ%&ﬁgg%pggﬁgﬁgéﬁgSgﬂagg&%ggwgg'onto a
m xture of ice X i d until a white precipitate was
formed. The preﬂ‘lxﬂm L ¥rendifion ot Juﬁ'la%d 15 and washed successively with an

aci di ¢ aqueous sol ution (pH<2 a basi c agueous

0K o
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s N O
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OH H/
10 Intermediate 1-e

25 g of 1H-benzimidazol-2-yl-carbamic acid, methyl ester 1-a were dissolved in 45 mL

of chlorosulfonic acid, at 0°C. The reaction mixture was then warmed up to 50°C and
stirred during 4 hours. The reaction mixture was poured onto a mixture of ice and water
and was stirred until a white precipitate was formed. The precipitate was next filtered

15  and washed successively with an acidic aqueous solution (pH<2), a basic aqueous
solution (pH>10) and a neutral aqueous solution (pH = 7 to 8}, and dried in a vacuum
oven, yielding 24 g (64%) of the desired intermediate 1-b, methyl [5-(chlorosulfonyl)-
1H-benzimidazol-2-yljcarbamate.

20 2 gof intermediate 1-¢ [2R-hydroxy-3-[(2-methylpropyl)amino]-1S-(phenylmethyl)-
propyl]carbamic acid, 1,1-dimethylethy] ester were dissolved in 50 mL of DCM. 1.8 g
of triethylamine were then added to the reaction mixture, followed by portion-wise
addition of 1.81 g of intermediate 1-b. After 5 hours stirring at room temperature, the
reaction mixture was washed with water, dried over MgSQOj, filtered and evaporated to

25  vield 3 g (85%) of the desired intermediate 1-d, [(15,2R)-2-hydroxy-3-[[{[2-[(methoxy-
carbonyl)amino}-1H-benzimidazol-5-y!}sulfonyl}-(2-methylpropyl)amino]-1-(phenyi-
methyl)propyllcarbamic acid, 1,1-dimethylethyl ester.



solution (pH>10) and a neutral aqueous solution (pH =7 to 8), and dried in
a vacuum oven, yielding 24 g (64% of the desired internediate 11HSEREINN|
[ 5- (chl orosulfonyl) | H benzi m dazol -2-yl]carbamate. 20 2 g of internediate
11=c [ 2R- hydroxy-3-[(2-net hyl propyl)am no]-1 S-(phenyl nethyl) -

propyl]carbam c acid, 1,1-dinethylethyl ester were dissolved in 50 nL of

DCM 1.8 g wofo®mnicetshyl ami ne were then added to the reacedIEPONFNRIUI €,

foll owed by portion-wise addition of 1.838 g of internmediate 1-b. After 5
hours stirring at roomterrperature the reaction mxture was washed with

water, dried OV?(E %dlaié %1% 15%1'@&%\’%9 ﬁﬁécﬁdsfnﬂii Yinq ngl n@o%9 of
e

t he deS|red i nt 0X ox
car bonyl ) ani no] anol he reacn n mixturé was stlgeJatro%mt atun[‘, vemlg tgen

H benzi m dazol - Sleydlids’cals fiiergd §ff §ed-wae reldisboiwed pyd mixvir ol Misatiuated isgltion of
gg} 8%2% orF))yl }Eﬁmm?, if vat. ¢heargﬂmapay@wwrﬁabvdrwgsmanddvapoﬁwTo 1%6 dWD

r i ed in a
m xture of g; v %Oéa%ztheﬁﬁemgd'ge?el[g Qﬁ%ﬁ 5[585 %_'%' 'hgcl(l\iﬁf?hg ﬁigyl eaction
M xture was sti fzrreahyamrow@awnpﬁ Y Hrbsaiga Aol S Hicarkapis acic, PEEGFFLRSwas
filtered of f anafrestmse edi ssol ved in a mxture DCM saturated sol ution of

NaHCO3 in water. The organic |ayer wa |ed over MySO4 and evaporated to
yield 5 1.4 g (60% of the internedia T\"/O\

[5-[[[ (2R, 35) - 3amn02hydrox-4 heny| bu

(2- met hyl propyl ) am no] sul f ony 1H— tﬂe fh da 2 yI ] carbam c acid, nethyl
ester as a free base. PYMYO- OH 1\l YO Conmpound 8 10 1 g of

internediate | e was dissolved in 20 m_ of ' DCM 0.37 g of 2,6-dinethyl -
phenoxyacetic acid, 0.42 g of DCC andCempaung 8of HOBt were then added to the

o L g e S5t 5 ) B BEPROTisf Sy rour s The
et hyl acet at e. Thlsnexyagstit @NL 042 g ofPEC k0. o IdtP B overe then addddm the rdaetion

precipitate of ﬁw@lﬂMWbuﬁﬁaamsmwdpEﬂm&@m&m ThereQkiGPRixturd ayer was
then washed w t@asaev%;%'ralééd' a%'th% &'?dﬁ%solchl‘é‘l@ &l ofl%{h#(ﬂgetatéj‘l?lgg?cngver MySO4 and

evapor ated. The el n with 5%
net hanol in DOMUXMRVEs "ﬁ@'e‘id%’!‘? 9 Oz@mthecﬁeqpﬁéw 8%%‘?%“@@"54‘#&“& ﬁ’ﬁ‘ﬁ% nd [(1
S, 2R) - 2- hydn&xyefB-Th pigardi¢ lngdr hax themwisbedvijteendohudn df Na,CO; in water, brine, dried

|(+2bent2ihn} dazol - | oveY Me89| dn@Vdpbeated. The crude compound was purified on snhca el eﬁutln )
nmet ny propy noxy
acet ani de gﬂiytﬂf& (lpnh@téj 'f’lgm 5@? g"?;‘f) gﬁ*%ﬂesg?‘i ﬁ %
}-2- hydroxy~3 [{[2-{ methoxycarbony )amino]-1H- benz1m1dazol-5 yl]sulfonyl]
(2 -methylpropyljamino]- 1-(phenylmethyl)propyl]-(2,6-dimethylphenoxy) acetamide
20 (compound 8).

Example 2: Preparation of Compound 7
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Compound 7

25 58 g of 3-fluoroaniline and 58 mL of benzaldehyde were heated at 80°C during one
hour. 200 mL of sulfuric acid were ther added to the reaction mixture, cooled with an
ice bath. After removing of the ice bath, the reaction mixture was further stirred at
room temperature until complete dissolution of the solid. The reaction mixture was next
cooled to 0°C with an ice bath and 36 mL of nitric acid in 120 mL of sulfuric acid were



OON OPo.~'y 5N //ONNO \~~ NI O O\Ir_ Conmpound? 25 58 g of
3-fluoroaniline and 58 nL of benzal dehyde were heated at 80C duri nd SR 2006
hour. 200 nmL of sulfuric acid were then added to the reaction m xture,
cooled with an ice bath. After renoving of the ice bath, the reaction

m xture was further stirred at roomtenperature until conplete dissolution
of the solid.,,T %7£4gt‘action m xture was next cooled to Ogﬁhﬂggg@g.él ce bath

and 36 nL of“ﬁ(l) ric acid in 120 nL of sulfuric acid were 006 WO

03/ 076413 PCT/ EP03/ 50057 -29- added dropwi se, maintaining the tenperature at
OC. After one hour of stirring at 0C, the solid was filtered off and poured
i nto a sat ur at e@ddsdirgpyise mentapgibe femneraturesbPrs: Afterpne hpwr of stiringiy °Cacet at e
was then added aigdolidheastfitvered aff etdspowed intcepairaddsdutidhef pagsstiGrbopliame Was

extracted two npre. blh%&g%%al% gukh;xdde@ﬁﬂtt%t o ﬁggr@ “%{:Je%gﬁ%agedp'g%ﬁag&o%r e s

col l ected, dried over vapor a . was purified
on silica gel Bt VHFXIRLH HOROBUIRFF W Hiagetis; The Qrgamic PRAsES M8feng 28. 65 ¢
(35% of the’ dedleeted diiet aendbQuand gyaporgted.|Tihe erydecomippurdarss pirified o28. 65 g of
i nter medi at e AAsifica/\RBelttingSaih\4eth oy a8teilhekbneC1ikIampYel6s £(33%) BftB6% The 10

reaction m xturg pas £ooled 19 3%?%5-1;&“8’:[}%11}186 bath and 13.7 g of sodium

nitrite was added portion-w se. eaction was mai ntai ned at OC during
1.5 hours, then mxed wth 145 nL of a S02 saturated acet.ic oaci d sol ution,
cont ai ni ng 10. 52Hf5 &f ipjgimepiate 42 wes dissgiveg in@3¢md of eierhydae peid 3% nideet e

addi tion, tHe comttiongiketivapemledentfCoritheandcettath and ¢HT g bbsodivmdittteevasias stirred
at room t enper al i€ psHbi-NEe.OME rdd@idh wal RGHEROYEPEC QKR 150 Rurs tRenthiResS Ol | d V&S

filtered of f yieldi 1.7 0 e i.nter late B. 2 3-flyoro-4-nitro-
benzens. sol f oy MRS AEs s ShirtedReti st Bkl Enintie Ip et Ry po -
Boc, R4 = i sobufylg)of CACERH:QrAfist compiete addition thei cagfing bathiwagtemoygdendiheani ne was
added porti on- Weaiod mixtu@ wak stirfid@f 08 kediperafifeduring OneTHogr, thempduradivntdliod, Uur e was
stirred at rxgomrﬁfgm&m% gﬁ edga‘ﬁeﬁéi&igé;iﬁ D eV RRRL RSS! 332.&0[:%%{:9-“9 Was

di ssol ved in ethyl acet %_extr ted"with water, en wth a solution of
HO 5% in wat er "aRereRPHIRYLENOs883 sol ution in water. The organic Iayer was
then dried over MgSO4 and evaporated. The crude conpound was purified on
silica gel vyiel dpoagolutd of 53 §6DintenfediatedC-dl Y3 F Bdc,iRat-dsotvei) &x 90 tleof THF
[( |1fS1 2R|) ]' :(3'2 [( 3C$r1tdiﬂﬁg)42|4mﬂ of ﬁ'i@lﬂ?lg:ﬂh’llz éﬂﬁ@&idedl portiorr]l-wisi 377 ofl intenncdiatlc:-]l;;z. bar
sul f ony - t?.ﬁ rQ. FA m. noj - 2- roxy-| - en t% ro carbam c
aci d, 1,1- &'6‘3”9 Py l{%%({ﬁﬁ% . xgusrf \ewlg.]. stlrreg' ) %mpergt?ue.ov rnight t %ek?pora?e\é. e

residue was dissolved in ethylacetate and extracted with water, then with a solution of

HCI 5% in water and with a K2CO; solution in water. The organic layer was then dried

over MgSOy and evaporated. The crude compound was purified on silica gel yielding

53 g (65%) of the desired intermediate 2-a [(18,2R)-3-[[(3-fluoro-4-nitrophenyl)-

25  sulfonyl}(2-methylpropyl)amino]-2-hydroxy-1-(phenylmethyl)propyl] carbamic acid,
1,}-dimethylethyl ester,

2 g of intermediate 2-a were dissolved in 50 mL of DMF and 1.85 mL of isopropyl-
amine were added, The reaction mixture was stirred at 60°C overnight, then

30 concentrated and the residue treated with a mixture of EtQAc and brine. The organic
layer was then dried over MgSQ, and evaporated to yield 2 g (51%) of the desired
intermediate 2-b [(15,2R)-2-hydroxy-3-[(2-methylpropy)[[3-(2-methylpropyl)amino-4-
nitrophenyl]sulfonyllamino]-1-(phenylmethyl)propyl]carbamic acid, 1,1-dimethylethyl

ester, used without other purification in the next step.
35

2 g of intermediate 2-b were dissolved in 40 mL of methanol, then 1.5 g of ammonium
formate and 0.2 g of palladium on charcoal (10%) were added. The reaction mixture
was stirred overnight at 60°C, then 0.5 g of ammonium formate and 0.2 g of palladium
on charcoal were added. After three hours, the mixture was filtered on celite and



2 g of internmedi ate 22=a were dissolved in 50 nL of DMF and 1.85 nlL of

i sopropyl - am ne were added. The reaction m xture was stirred at ddSEPT 2006
overnight, then 30 concentrated and the residue treated with a m xture of

Et OAc and brine. The organic |ayer was then dried over MgSO4 and evapor at ed
toyield 2 g (919 of the desired internediate 2_b

[ (1S, 2R) - 2- hydomoegsa8- [ ( 2- met hyl propyl ) [ [ 3- (2- et hyl pr opWCrameyeess -

ni t rophenyl ] sul f onyl ] am no] - 1- (phenyl net-$t¢l ) pr opyl ] car bam ¢ aci d,
1,1-dinmethylethyl ester, used without other purification in the next step.

gf 2 g g{u%ntfraﬁﬂ}ag&g%;&.au@ws dlisSR: 1H%9ﬂ%fﬁ&%a§{edmlﬂg&% otfgegdéeg g
The reaction " W&%Pﬁ?eeﬂf'%\%?@?ﬁfh‘ evgRite tﬂéﬁ‘éé \Q%‘E"fammm um
formate and 0. zntgm@ﬂlaﬁgél-_@l E6Ich 2R DrB- [BMW&MﬁWrmymehmﬂiSékfmwﬂf ee hours,
the m xture wag2dnettypiasiaming S-tiybiRxaMdphbiy ety p2e ficardéfliOmid) 76413

PCT/ EPQB/ 50057 4 f@gﬁi}ﬁl@ﬁ?r ?tkggs&g&ﬁmft Stﬁkrga\iﬁﬁ%gﬁén RSk s?eg in 50 nm of DCM

washed with a sé I'n wat brine, dried over MgSO4 and

S 5By 5. 1t ik Sl e ARG P o st
(2- met hyl pr opy | tizvrerveds s@red yati$15& during( Poers yhienmeervgritiated ok Irdsidae asyi ¢ aci d, 5
1, 1-di et hyl et masoie@tlsethym&ﬂe A bwhaenet \ﬁhh%lutﬂidrolff\lh&@; nmaterrrrmeganfext step.

1.3 g of internediate di ssol ved ort.hof ormate. The
reaction mI i B ee"\?\'/aassd"é over KigSos “368*’8 °°°msp°%‘ dt“"}g yritied

I ﬁ]egmﬁou EONCERr ated. The
resi due was d|5§§68‘?}éb‘t%ﬁw'§tQ]S?Izty%@bad‘?bmé)ﬁg’l MMWWH'V%O%?@HSF%M of Na2CC3

in water. The dngarediate2al |(BS/2R)-2vigdrogly-5-§d-reyiprody B Bmethelpapyl)-at ed. The
crude conmpound ae@zﬁmaufou %vﬂﬂnfaﬁyl]aﬁmoh Wplﬁﬁyhm&hm?mgu WhebdniQa %@ 2% et hanol in

DCM y|eId|ngo %ﬁ&l Sired” Internediate 22

[(1S,2R)-2- dro&?f T’ rhyI propyl ) [[ 1- ( 2- et hyl propyl ) -

benzi m dazol~ 6 yl ] sul fonyl ] am no] - 1- (phenyl met hyl ) propyl] carbami c acid,

1, 1- di net hyl et A g efdnteqmediats 20 wasgiisgtlvadrin E%rmldpfaﬁfél S%da isppropaspk $b ved in 100

mL of HJ 5N | edcHQDH RN WAs stirfditn roofaéhpecifurétifing 2 @oivs, Iheéhlchiidefichtsditco F OOM

t enperat ure dur t i (94% of the
deprot ect ed amﬂﬁ@zgggﬂé’?’_%fthw ngc%@i E %& Isglt N 35%5)23%[“9102

hydr oxy- 4- phenwysﬁﬁwﬂrhw@ww@{-ﬂwﬁmﬂw)w 2( %rw')meewldyzol 6-yll-

benzi m dazok8 6-sylfynamitle, ydiotldoritiei(2te). hydrochl oride (2-e). 2.5 g of 22=e and
1.5 nmL of triethylam ne were dissolved in 60 nL of DCM 3.05 g of

I -[[ (3R, 3aS, 6aR) s hepoadadrof il Qi@etﬁyimlhw&eaésowea HENGRT HEHINOKY g & -
pyrrolidi nedi one &@@ quﬁ exﬁi)glq%r ﬁdiﬁﬂ 3e t| on mx’wé% was stirred at
room 25 terrpera g AXEUS W& %as then washed
wWith a sol uti orpygplidinedione were then added and the reactlon mlxture was stirred at room
25  temperature during 4 hours. The reaction mixture was then washed with a solution of
Na,CO; in water, then brine, dried over MgSO, and evaporated. The crude compound
was purified on silica gel eluting with 5% methanol in DCM, yielding 1.8 g (60%) of
the desired final compound [(1S,2R)-2-hydroxy-3-[(2-methylpropyl)[[1-(2-methyl-
propyl)benzimidazol-6-yl]sulfonylJamino]-1-(phenylmethyl}propyljcarbamic acid,
30  [(3R3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yljester (compound 7).

Example 3: Preparation of Compound 1
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-Na2C33 in water, then brine, dried over MJSO4 and evaporated. The crude
conpound was purified on silica get eluting with 5% methanol in DBESEPT 2006
yielding 1.8 g (60%9 of the desired final conpound

[ (1S, 2R) - 2- hydr oxy-3-[ (2-met hyl propyl )[[] - (2- net hyl -

propyl ) benzi m dazol - 6-yl ] sul fonyl ] am no] - 1- (phenyl et hyl ) propyl ] car bam c
acid, 30 [(3R 3anpaR - hexahydrof uro[ 2, 3-b] fur an- 3- yI]ei;&%P&g&q:pound 7).
Exarrple 3: Preparat|on of Conpound 1 9 =N N N N pl1,no"10 H CH Conpound 1
11 SEPT 2006 WO 03/ 076413 PCT/ EPO3/ 5005? 31- 54 nmg of intermedi ate DD=2
(PG = Boc) were _diss ved Qf THE 1 benzyl am ne wer e
added. The reactsfﬁ'ﬁ te\/ﬁg(gtl roghesg di f’%’l"?‘%‘%ngmlr?fﬁ% dtwgof nen
concent r at ed. Thenzdamide wersrpded nithewssstignumiktiiieodhs oirresliat feflax digring d hodrs,ng with 10%

[eE lhxé I g% )et gt ﬁ :jn tﬂéﬁ&ﬁa@&traﬁéa erthel e &fhpbEhdQfas pitifRA BE Slied &1 37 with 10%
ydr

0
nmet hyl propyl ) [[ éﬁﬁef’ae'& lehéleldfnﬁg{]ﬁlfl gﬁ%mn% 'at?'l%"n lf Fhﬁ?ﬂy 3rr{(%no] -1-(phen
yl - met hyl ) pfopireteiaropzEiidn %13df§hqnyln16th pRBelR "é;"c] pn)él@lmmo] “rhemy)-

i nt er medi at e 3- aethgSprobytisabanecladid) 1 Himdthydéthyredtsranol . The reaction m xture
was t hen hydrogenated in the presence of 25 ng of palladi um on charcoal

(10%, at 10 r@@&gb@ﬁ&%ﬁ@wﬁa wgyagselw&m zoﬁith&&nemaharﬁklr&emd?.fmlmé catal yst,

th t tu t

[ ( Ie Sr S%: I?)OF[ F]4)\§vg§#ﬂbh\,\grso§%r§%§lq}/ %rng% cr o mg of pahladlum on cﬁcoala(& &%), at

ani no] pheny1Ps ukdoprigmpetRuregayerplehte 6§9rlf§11mﬁipm@f]thﬁ‘2°aﬁﬂb@ﬁ eyeactignsmiatige wast hyl ) pr opy

1] ; hca[ b?m ;:hac kbéhcentrathd € g1 they inRrhadlatecSh RIS, lll)tﬁﬂ[[ttwﬁnd-@-ﬁﬂhdnﬂmkﬂﬂﬂ)-nex'f Ist eg

WI ou ur er | SSOl ve
(20 L of et ADPSPb AR ré’*lg-“"%hilgmg@a%mﬁ HATRE gy R L 200

dur ing 5 hours fﬁw'%%édtcl"a%ﬂc THRECTPIH 3R UiRA &1 TheINRS BFR ithoptudhehy |

acetate and washpetdficaicnh a sol uti on of Na2CO3 in water. The organic | ayer
was dried odér MgSO4 and evaporated to give the internediate 1-c [(IS, 2R) 20

|2 PYﬁr OX?/ 3t L( lzigﬁk t&ﬂnméi b was dnsslolfved in 20 mL of methylorthofonnatti Tht; rﬁacln;m 3

- (phenyl net hy nzi m ul.fo am n net hyl ) pr opy
carbam c acid, %”% %Fﬁ%ﬁh tﬁ?ﬁyd gglhouv{%hé co\}\'/%csrllrﬁtsmit}ggﬁes@ e " ®next st ep

wi t hout further dmlw icasin wtateaveéwwedﬂmh hiolitiep af Ma:EO03incvajgisThe exgaried with 15
mL of HCl 5N i nldy&rops diedakr Mgsm4Qvaaa&atb£mweaﬁajﬁtermbdratcrg_ Rigpmyr s. The
reacti on m xpur _ Jag>tell d as an
HCl sal t N-F ) ’é’wﬁ? ?@} iﬂ ﬁaeﬂh% ef RS aind-

-(p enylmethyl?propyl] carbamic ter which was used in the
next step without further purification.

500 mg of intermediate 3-¢ was reacted with 15 mL of HCI 5N in isopropanol at room
25  temperature during 2 hours. The reaction mixture was then concentrated to give the
intermediate 3-d as an HCI salt N-[(2R,38)-3~amino-2-hydroxy-4-phenylbuty!}-N-
{ (2-methylpropyl)[1-(phenylmethyl)benzimidazol-6-yl}sulfonamide, hydrochloride
which was used in the next step without further purification.

30 500 mg of the previous intermediate 3-d and 85 mg of triethylamine were dissolved in
10 mL of DCM. 271 mg of 1-[[(3R,3aS,6aR)-hexahydrofuro[2,3-b}furan-3-ylloxy-
carbonyloxy]-2,5-pyrrolidinedione were then added and the reaction mixture was
stirred at room temperature during 4 hours. The reaction mixture was evaporated and
the crude compound was purified on silica gel eluting with 5% methanol in DCM,

35  yielding 236 mg (35%) of the desired final compound [(15,2R)-2-hydroxy-3-[(2-
methylpropyl)[[1-(phenyimethyl)benzimidazol-6-yl]sulfonyl]amino]-1-(phenylmethyl)-
propyl]carbamic acid, [(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yljester
(compound 1).



(2-net hyl propyl ) [I-(phenyl met hyl ) benzi m dazol - 6-yl ] sul f onam de,

hydrochi oride” which was used in the next step without further purilf§EEdi308%.
30 500 ng of the previous internmediate 3_d and 85 ng of triethylam ne were
di ssolved in 10 nL of DCM 271 ny of

1-[[ (3R, 3aS, 6aR) - hexahydr of ur o[ 2, 3- b] furan- 3-yl ] oxy-

car bonyl oxy]wa@p&epmsr ol i di nedi one were then added and t FETEPeCOISON m Xt ure
was stirred at roomtenperature during-#-hours. The reaction m xture was
evaporated and the crude conpound was purified on silica gel eluting with

5% et hanol in Mﬂle&'spyéﬁmoggfgmﬁ%d(z%% of the desired final conpound
[ (1S, 2R) - 2- hydroxy- 3- yT pro [1

- (phenyl net hyl ) benzi m dazol - 6-yl ] sul f onyl.] am no] - phenyl et hyl ) -
propyl ] carbam c acid, [(3R, 3aS, 6aR)-hex rofurof 2, 3-b] furan-3-yl]ester

(conpound 1). 11 SEPT 2006 V\D(_) 0764 CTél,EP 057 -32- Exanule 4:
) - "mg of internediate F-2
acid were 5 stirred in 5 nm of

Preparati on of Corrpound 2 P~

(PG = Boc, Ru benzyl) and 10

di oxane/5 m of 5N HCl for the weekend at 1J0C. After cooling, EtOAc was
added and the reaction was poured ont&'{il mﬁéﬁre of ice, saturated NaHCO3
sol ution and Et OAc. After extraction WiH" the organic |ayer was dried
and evapor at ed sgm@%flﬂtaﬁfé&asm@sm& R Q=0k¥91) bAP10 M 6f IBRiadill Fed- A

[ (1S, 2R) - 2- lé.gxcb’m% n[ﬂo%:%xaﬁ@é*&}i of SN L for he weekend at 1 107C; After cooling,

- (phenyhnethy m _daz

pr opy! ) ani no] - ﬁﬁ@WWI“}%F”@B‘W‘WQP‘B%Hﬁ‘éD RS Eflie eyl et hyl ester
whi ch  was usedNdHCO: helutimand . MitrsurctidruwithEtO Apthe drgadd yenwaslisd ng  of

i nternedi ate 44%\9@%0&@@&6&%%&&&3’%@% gile thiGhntenbbdidk 4-8 g5 M0l at room
tenperature du &% é?@ﬁ[}nﬁ@’-@'ﬁp thﬁﬂbenmué'azgl-ms fonyﬂ(z oer%l%:?ntrat ed to

give 15 int er g;
N-[ (2R, 35)- & amrml)@mny]dlr-@kwyhnqsh)@mﬂpﬂ]ww?w mgid, 1,1-dimethylethyl ester which

(2- et hyl pr opy|yds hged ifethb ixt bteg PRy furldr piifickianzi m dazol - 6-yl | sul f onami de,
hydr ochl ori de which was used in the next step without further purification.

I5 EI_([)[ E’rg Ro; alsngg wﬁlg;'iotfﬁmﬂmg?m@ya \{% %{:trcd with l%mLZO(S HCI 5N in isopropanol at room

yl ] oxycar bony! dx3qeraurs daw& gl i“alfsnéI&F SFREticm e gpsothen Fensentrpted 49 e wer e
m xed in 305 nlintefmedi@] 4-bhas meddEli st Ni[R35E3-ammost-hydrosy4 gbenylbgtyB-Nrour s at

" 00m t enper at Ur(@.mei RSN Ninelhy LREn ER MARMALAE. i IBngfilde compound was

FgrS:V;I g? ?Ees:‘: éroclg%nr% hcg;vtafgsc\é\ﬂnthenex?stepw; rf.gn.(xjtlﬁxrthcrp cat}f)I el di ng 165 ny

S, 2R) - 2- hydr oxy- 3- [ 2- met hyl - | - (phenyl net hyl benzi m dazol [ ]sul fonyl
)- Y ySlO m[g[o[f lntermedlate 4-b, 27(1}:1)11g of 1-[[(3R,3a5, ga.k)-hexahydmfuro[Z 3-b]ﬁ1ryan-] 3- yI-

20  ylloxycarbonyloxyl-2,5-pyrrolidinedione and 85 mg of triethylamine, were mixed in
30 mL of DCM. The reaction mixture was stirred during 2 hours at room temperature,
washed with water then evaporated. The crude compound was purified on silica gel
eluting with 5% methanol in DCM, yielding 165 mg (25%) of the final compound
[(1§,2R)-2-hydroxy-3-[[[[2-methyl-1-(phenylmethyl)]benzimidazol-6-yl]sulfonyl]-

25  (2-methylpropyl)amino]-1-(phenylmethy!)propyl]carbamic acid, [(3R,3a§,6aR)-
hexahydrofuro{2,3-b}furan-3-yl]ester (Compound 2).

Example 5: Preparation of Compound 9

o g HTEY
St
H,

30 Compound 9




25 (2-net hyl propyl )am no]- 1 -(phenyl nethyl)propyl]carbam c acid,
[ (3R, 3aS, 6aR) - hexahydrofuro[ 2,3-b]furan-3-yl]ester (Conpound 2). &R 2006:
Preparation of Compound 9 NO \ O-H N~ OH 30 Conmpound 9 11 SEPT 2006 WO
03/ 076413 PCT/ EP03/ 50057 -33- 20 g of internediate C 1 (PG = di benzyl, R4 =
I sobutyl) were dissolved in 250 nL of DCM 23 niL of triethylam ne were then
added to theyeagtion mxture, followed by 12.7 g of i ntgerppghiaiss 11-bb,
added portion-wse. After overnight stirrijyig at room tenperature, the
reaction m xture was washed with water, dried over MgSO4, filtered 5 and
evaporated to yield_| | e%_$40% of the desired internediate 5-a,
[5-[[[ (2R 3S)- 320 g of intermediate C-1'(PG = dibenzyl, R4 = isobutyl) were disselved in 250 mL of
(di benzyl ani no) DEM 8 mdxof tktipteariyd veere thel edriotthmyigstiopmixraerifelopsdibf onyl ] - 1H
benzi m dazol - 2- b F ¢3¢ hesith&diadC1-8, addRt fovionSateCArer blerflighf stilrtz@f B at e 55=a

d | ved 5 f dia Th 8 f 2 10.d d
wer e di ssol ved in Q | oxane. e .00 sg] ved in
TR0 of vt or SBPRNE e eSO RAR el MEhed widlfler WG Mot 107 |
90C during 24 héuteyaporated tp yigld §16G¥hef the desiiad inferraediatonadAdH@RS-End t he
resi due ext r acdibtnntlirhind)QMyydi dxea -pheiyHusd)el -medy Iprbpg)ahtisd jdilfenyai-t hen dri ed
by concentrati ey, il ol 2l MERSmic RN mFhyi€derM th i sopropanol and filtered.
The cristals were further’dried 1n a vacuumoven at 50C, to give 7.76 ¢
(799% of inter late 5-b. NI (2R 39)-3 .15 .
(di benzyl ani no;ﬂiggﬁ BB 3 &ﬁ&?ldb‘)a‘tli’ﬂd]“-‘ ROt ﬂ%‘l‘%&?j‘%%ﬁkﬂ & qE N0 obenzi mi d
a- zo | -5-yl0suldiseingdini 0 ng. of veatter iwmetecaddaddp the ecagtBaiminture, Bhizlswesisticred at hy| anmi ne
were m xed in 190pOduriaf 24 idurs, The reddbion hb@iRe QasIRenFomden@fiel dnl @iRlréiduele di ssol ved

in THE were addegtQq Wgﬁﬁ@%ké&g%‘%}%ﬂy{?ﬁ?@%. S‘ggrr?dl %{Joﬁ&ﬁ&tﬂh‘” ng 3

hours at room tenperat ur ) ) negngyc/f am_nop ne wer e, added and

the reaction st Mih&lueaedbenimjrad with ispropanpl andrfultered e spiptafe werg fgrther driegy of

4- di met hyl am nopys vaduuneowse €5 0°C.an g'adéléﬁlgt@%)héinma@ﬁdt@mm-xszS-Svmi ch was

further stirysed a4sen,l:,lla@shét,)~z-wm¢h%ﬁou®}mntaﬁle%ﬁip§%p&hﬁoscﬁﬁﬁtdaon m xture
Wi

was t hen vvasheé t er, and extracte € organic | ayer was
dried over NgSO&?'YgZ)Slﬁ’f’I\Iﬁ?"?‘é‘f'd«S'd and evaporated to yield 1.1g (34% of the
desired internediate 55=c N-[ (2R 35)- ] o

3- (di benzyl am nd)e-of intgyaedisty S-b-apth B.7¢ mb. sristhyjlanping werprmingd inp 5Ol 9 THF, atcet y| ani no
) - benzim dazo lo°G-Thed G389 § emwaeryiloride.dissgvedfin THE ekertediaiite thfactas di ssol ved
in 200 m sz&”‘gﬁgﬁg}g whi it Juﬁ@%ﬁ h&s 1390(0 %wrﬁur\é@or?%gxﬁi-%%ﬂ ted in the

presence of pal | adi um on charcoal i%) ,,ggt m tenperature,
overni ght. Af t ePminopyridieiwsre added apd the geagfiqpstirred gyamight, 0139 g pf petichogdgya s

and 0.7 g of 4-dimethylaminopyridine were then added to the reaction mixture which

was further stirred until all intermediate 5-b has reacted. The reaction mixture was then
washed with water and extracted with DCM. The organic layer was dried over MgSQ,,
25 filtered and evaporated to yield 1.1g (34%) of the desired intermediate 5-¢ N-[(2R,35)-
3-(dibenzylamino)-2-hydroxy-4-phenylbutyl]-N-(2-methylpropy!)[2-(acetylamino)-
( benzimidazol-5-yljsulfonamide.

1.1 g of intermediate 5-¢ was dissolved in 200 mL of methanol. Then the reaction

30 mixture was hydrogenated in the presence of 0.5 g of palladium on charcoal (10%), at
room temperature, overnight. After filtration of the catalyst, the reaction mixture was
hydrogenated again in the presence of newly added palladium on charcoal (10%). This
step was again repeated twice then the reaction mixture was concentrated and the crude
compound was purified on silica gel eluting with 2% methanol in DCM,, yielding 0.2 g

35  (25%) of the desired intermediate N-[(2R,3S)-3-amino-2-hydroxy-4-phenylbutyl]-N-
(2-methylpropyl)[2-(acetylamino)benzimidazol-5-yl]sulfonamide (S-d).

200 mg of intermediate 5-d were dissolved in 2 mL of DCM, then 25 mg of 2,6-di-
methylphenoxyacetic acid, 27 mg of EDCI and 19 mg of HOBt were added to the



hydr ogenated again in the presence of newly added pal | adi um on char coal
(109 . This step was again repeated twi ce then the reaction nixtuHeSERs2006
concentrated and the crude conpound was purified on silica gel eluting with
2% met hanol in DCM yielding 0.2 g 35 (25% of the desired internedi ate

N-[ (2R, 3S) - 3- am no- 2- hydr oxy- 4- phenyl butyl ] - N-

(2- met hyl pr owgk)478416 acet yl am no) | >enzi m dazol - 5-yl | sul f ;acameaeses5=d). 200 ngy
of internedi ate 55=d were dissolved in 234 of DCM then 25 ng of 2,6-di-
met hyl phenoxyacetic acid, 27 ng of EDCI and 19 ng of HOBt were added to the
1L SEPT 2006 QA6 413 BETARE RO0R indinde 66k RRMnRlethihy, Whi ch was
stirred at room tenperature overni ght en_evapor at ed. he cru?e conpound
was purified bylhsrepasespewnd ww}ﬁegibémpﬂng?mﬂ& Y'dgiog 2pme (39ee) of they
conpound [ (1S, FwRptcdmpprn? {(1 5,2 B)-3+{[Efacety) dneino)bentichddand -yl JshlfamliRomyty)-( 2- et hyl -
propyl)am no] - rfio)-2-tydrdx i ¥ b Mirdey GnaAbPkdidhide

phenoxy) acet m_?péﬂ:&g W'npgundpggtwg@np%ﬁrgéﬂgrepara%,iq’on of Conpound 64 N
ol 01 /ON (%:0&'?0" npound 64 10 A mi xture of 34.20 g of internediate
CC=1 (PG = di benzyl, R4 = isobutyl) and 12.48 g of triethylamne in 250 ni
of di chl or orret Hkaplebs Praparatign oftompound®dn 25 16 g of internediate A-4 was
added and the reaction was stirred at room{enpepature. After 1 hour an
extra 3 g of internediate A4 was added a he peaethon was stirred during
weekend. After washing with 5% spl ugl O ,qsat ed NaHCO3 sol ution and
brine, 15 the organic |ayer vﬁ Rt L8 p\F\\e and evaporated to give the
internedi ate 66=a § & o

N[ (2R, 3S) - 3- (di benzyl am no) - 2- hydr oxy- 4- phe%fffbut yl']-N(2-net hyl propyl)
(4-chl oro-3-nitrophenyl)sul fonam de which was'used in the next step w thout
further purification. 20 A m xture @ompdundsdg of internediate 6-a and 12 ni
of methylamne (40 wt%in H20) in 100 m of nethanol was stirred at room

t enper at ur el& orA piKiyief34.20 grof mieraedigp (PG T dihgpydRs ~depbutpl ansy 248 go& | t he
product was washiehylashihdin AREOmhollichidrantettiapeiwal stiltedzit QAT Thenllsa6@rogani ¢ | ayer was

dried and evapqf “r‘}n‘%ﬁia%é&dﬂvaia%%ﬁ R &S Whs b@redial Romenpebli-£ WHES at e 6-D

—

E\I-Z[ ErétRhSﬂ)r gpgllcllf’t‘are[]z ‘Hﬁ oh tﬁ%“géﬁlrﬁg'ﬁﬁﬁﬂ%eﬁ% bgg%%%%ggﬁdéﬁn%s used in
the next step wickdnduifief washingrwithi 54 HEClcalution saturated NaHCO; solution and brine,
L5 the organic layer was separated, dried and evaporated to give the intermediate 6-a
N-[(2R,38)-3-(dibenzylamino)-2-hydroxy-4-phenyibutyl]-N-(2-methylpropyl)
{4-chloro-3-nitrophenyl)sulfonamide which was used in the next step without further

purification.

20 A mixture of 11.75 g of intermediate 6-a and 12 ml of methylamine (40 wt% in H,0)
in 100 m! of methanol was stirred at room temperature for 24 hours. After evaporation
under reduced pressure, the product was washed with H;O and extracted with EtOAc.
The organic layer was dried and evaporated under reduced pressure to give the
intermediate 6-b N-[(2R,3S8)-3-(dibenzylamino)-2-hydroxy-4-phenylbutyl}-N-

25  (2-methylpropyl)(4-methylamino-3-nitrophenyl)sulfonamide which was used in the
next step without further purification.

A mixture of 11.5 g of intermediate 6-b, 2 ml of thiophene in diisopropylether (4%)
and 1g of palladium on charcoal (10%) in 100 ml of methanol was hydrogenated. After

30 filtering over decalit, the filtrate was evaporated under reduced pressure to give the
intermediate 6-¢ N-[(2R,35)-3-(dibenzylamino)-2-hydroxy-4-phenylbutyl]-N-
(2-methylpropyl)(3-amino-4-methylaminophenyl)sulfonamide which was used in the
next step without further purification.



A mxture of 11.5 g of internmediate 6-b. 2 m of thiophene in

dii sopropylether (4% and | g of palladiumon charcoal (10% in NIGERT 286
nmet hanol was hydrogenated. After 30 filtering over decalite, the filtrate
‘was evaporated under reduced pressure to give the internediate 6 _c

N-[ (2R, 3S) - 3- (di benzyl am no) - 2- hydr oxy- 4- phenyl but yl | - N-

(2-met hyl pro 633%3! no- 4- met hyl am nophenyl ) sul f onam de pphjefyshRs used in
the next step Wt out further purificatiQn. 11 SEPT 2006 V\0031076413
PCT/ EPO3150057 -35- A m xture of 2 g of internediate 6-c and 0.23 g of
formc acid was stirred in 100 of dioxane/100 m_ of 5N HCI for 48 hours
at 110C. After mﬁwf@%emata@éad%%gotfn@nﬁa@d:tvmﬁrrmg 1pbuted onto a
m xture of ice, doaingf160 extloNANHICBfos4R Hatits ani 18nC Atebling, At Ar waatidedahd on Wi t h

EtOAC, the Of 9aRGedfiiihas iBiedlbhefmARfl SR Gldhies méétsorua&%ﬂgtéwressure-
The crude product was urlétlgPE [gnﬂél I ca thanol in

el ut W t %
di chl or onet h ane @108 W mgg?lﬁ.gg? ‘faé 8@1.2&\% evaporateg{ under re
N-[ (2R, 3S) - 35( dmt;@ﬁ]qpﬂl'mrﬁb)pr@uct was purified on silica gel eluting with 1% of methanol in

hyld][ OXY- _Af;jphenyldbﬂlbwn]cﬂﬁhe(@-gﬁemlyhlaf mfythodiate &d N-[ER, B'IS'JJ:B-(sté}ﬁ:S'lﬁinﬁaFD:c -5-yl)-
sul f onani de N r41 g of ammoni um
formate and 1.2 g&gﬁ}%}x&gﬁﬁl&gyiﬁhﬁé clﬁifggggﬁﬁg%ﬁ& %g}?ﬁo}sﬁﬁet hanol was
stirred at 80C FyfnamEe oy s After filtering over decalite, the filtrate

was evapor ated under reduced pressure. The residue was purified by
preparati ve IPL@ mixtuy ofe.20.229 irgermédidtné-dr h3fig offapin@on@im formate and 1.2 g of

N-[ (2R, 39) - 3- ampﬁl&d&mmfwhﬁ}&ét flmﬁblﬁrmhahléwthadot %s(sﬁn%t@bddqbppyhc)uésl met hyl 15

benzi m dazol - f.onam 0.35 g of

i ntler medi ate 6- éfp v i gi“h'[“f(‘%“%‘@%éwﬁaeﬁfp%%%“z%ﬁﬁrfsﬁu dd’mss“re ©'mé
[ 2, 3- b] f ur an- 3- y#sjdasyasrusidad ProsrgnacativesHRf; togivedh 29 dnemagiste 812 g of

triethyl am ne i N-[(2R3503-aiine2-bpdratyoigichahey WA 2 sicthyipeshybd] -idieyn t enper at ur e
for 48 hour sy bEnEan&%hS? S,_&Qnéml he iR KERLEHRANRHCD sol ution, the organic

| ayer was dried and evapof er reduced pressure. The residue was
(15, 28)- 31 [ 1AmRONA Sl fhﬁa%f:&‘@se ey O o Res b paliartas.
propyl ) ami no] - Z{h#@}fwﬁvﬂﬂlémﬂhwymlﬁ&/ﬁ pyrodidipedionsrapdifil 2 g aftriethylintisRin3as, 6aR) -
hexahydr of ur o 2,28 wdbf diEtadtordetidnk 9&s Rirred Wirbdin BempbRiuek o 480%s(ARRaNLE 64) . 25
Exanple 7: Pi()epar tsét%tegkage@ g)ollltﬂ%m%ﬁle organlcNayer ngs tpncd allt%) eQaporateI:dMunlder Le |
reduced pressure. The residue was purified by preparative HPLC to give 0.105 g of the
final compound [(15,2R)-3-[[(1-methylbenzimidazol-5-yl)sulfonyl](2-methyl-
propyl)amino]-2-hydroxy-1-(phenylmethy!)propyl]carbamic acid, [(3R,3aS,6aR)-

hexahydrofurof2,3-b]Jfuran-3-yilester, with a yield of 22% (compound 64).
25

Example 7: Preparation of Compound 24
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Compound 24

20 g of intermediate D-4 (PG = dibenzyl, R4 = isobutyl) in 400 ml of ammonia in

30  isopropanol was stirred at 120°C overnight. After evaporation under reduced pressure,
the product was washed with H,O and extracted with dichloromethane. The organic
layer was dried and evaporated under reduced pressure to give the intermediate 7-a
N-[(2R,35)-3-(dibenzylamino)-2-hydroxy-4-phenylbutyl]-N-(2-methylpropyl)



OH Y Conpound 24 20 g of internediate D=4 (PG = di benzyl, R4 = |sobut 1) in
400 ml of ammonia in 30 isopropanol was stirred at 120C over ni ght.l r2006
evapor ati on under reduced pressure, the product was washed with H2O and
extracted with dichloronethane. The organic |ayer was dried and evaporat ed
under reduced pressure to give the internediate 7-a

N-[ (2R, 3S) - 3wpasbsnay| ani no) - 2- hydr oxy- 4- phenyl but yl ] - N-XQ¥Brey/49947pr opyl ) 11
SEPT 2006 WD 03/076413 PCT/ EP03/ _50057 -386-

(4-am no- 3-ni trophenyl ) sul fonam de which was used in the next step w thout
further puri f| . I t hi ophene
in dii sopropyl “g)n3 Sl/sﬁogﬂng)wﬁlf‘of%ldg?’hgh%s %?%J%t%ﬁlqgﬁge g‘gﬁlﬁj ?]f%lglf in 150 m
of met hanol vvasp‘ﬁ &enated After filtering over decalite, the filtrate
was evaporated under reduced pressure to give the internediate 7-b

N-[ (2R, 3S) - 3- ( di raxturglofA gof)internigdidie dxay 3 i pfthiaphicheiingiijopidpylether (4%) and

(t2 met hY![ErO?YPQ&ﬁkﬂshlﬁﬁrbm&ﬁﬁeﬂt Ylovau {sanarss Bethidl whs Waggeard, Af&rtge PextL -
step wthou iate

and 0.13 g of atl]éa% vep Héc?!algtk(ﬁ?eltl%e w%s evﬁ‘m %{Se)ﬁ rﬁﬂéc?{e%rmgd Sgsﬁteth v%[hgef 5N HO
for 48 hours at “’?M‘a‘e@&'ﬁ%@ -Prigjbenmlepipcldly dErrdePhey I r eacti on was
poured onto a n{2xhetydprofyl)(GediamatpheatsafonahidOBhisin vet usehinalechekits@dc. Aft er

extraction W t hyfgtdt¥ arthdr BEria@ani ¢ | ayer was dried and evaporated under
reduced 15 pgessure to give the internmediate 7_c

%Ea%ﬁbﬁts gn ]3 wgbe’%ﬁé fn nP?““" i}f‘%@%‘dlbb‘éﬁz"fa°°d%a°“f“’ syrsn M Bhehi de whi ch
was used in théoyas$0 @{‘Efél‘(%@l 48 ffoufstahblto"%tﬁfﬁef gaoking, Eﬁy CAV%ﬁlai‘iedla@ of 1.55 g
of internedi at ethd kaetionmds foufed@ntofa nilglitead ice,utomted NAHCOaoh(tibA 49d E:0A20 20

Of ”Et hanol ""aSAﬁéfgkt%ﬁm oAb LR or%dnkc ot M5k d?n%@!md n?ﬂlrdug\%ndér%u&'d' trate

evapor?éed un r.ed ress was purified on

Si I i ca gel | UPTFSIYYe {9 §i¥F %“ ‘?‘?@f"nﬁ% 7l g?i?‘é#‘?eﬂifygﬁ?ﬂ do¥y-§i ve 0.18 g of
i nt er medi at e 7=phenylbutyl}-N-(2-methylpropy)(2- methylbenzlmldazol- -yl)sulfonamide which was

N-[ (2R, 3S) - 3- amiB® mdhd Weslt PopWrithol el gawtivatibn. \- ( 2- met hyl propyl) (2- net hyl -
benzimidazo | -5-yl)sul fonam de. 25 A m xture of 0.18 g of internediate

77=d, 0.11 g Of Jﬁt[.lr(e%Pi gf;" ﬁ%ﬁeggé;pa%%% Pallagmm on charcc?ah(éo% in 20

[ 2, 3-b] furan- 3- y
of tri et hyl af¥ nem| ?fmeﬂl?“?ﬂwaé Ydd‘?gé?ﬂt@r'ﬁﬁﬁt Wering QXHsdcﬁaﬂ‘Fcrﬁhéﬁ]“a{e “aom t enper at ur e
for 17 hours. Aévapiratedusidenreducat grdssisa e erbdectopbin@vaspirifiied omsilidalgel or gani ¢

! ayer was dri ef’elfi’tﬂ‘@ \ﬁﬂsami)&faﬁeaﬁna nﬁ&améan&ﬁﬂyfoeng RS iRermddifte 75S1 due vas
purified on si f\lc[aRgﬁJ) 3-gmH1%-2qgfdroxy-4 pgenyl%utym'?\}-a-metglylpropyl)(2 -methyl-

benzimidazol-5-yl)sulfonamide.
25

A mixture of 0.18 g of intermediate 7-d, 0.11 g of 1-[[(3R,3aS5,6aR)-hexahydrofuro-
[2,3-b]furan-3-yl]oxycarbonyloxy]-2,5-pyrrolidinedione and 46 mg of triethylamine in
20 m! of dichloromethane was stirred at room temperature for 17 hours. After washing
with saturated NaHCO3 solution, the organic layer was dried and evaporated under

30  reduced pressure. The residue was purified on silica gel eluting with 2% of methanol in
dichloromethane to give 0.22 g of the final compound [(1S5,2R)-2-hydroxy-3-[[(2-
methylbenzimidazol-5-yl)sulfonyl]{2-methylpropyl) amino}-1-(phenylmethylpropyl}-
carbamic acid, [(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yl]ester with a yield of 89%

{compound 24).
35



di chl oronet hane to give 0.22 g of the final conpound

[ (1S, 2R) - 2- hydroxy-3-[[ (2- net hyl benzi mi dazol - 5-yl ) sul fonyl ] ( 2- net HSENTRAH6)
~am no] - 1- (phenyl net hyl ) propyl ] - carbam c aci d,

[ (3R, 3aS, 6aR) - hexahydrofuro[ 2, 3-b]furan-3-yl]ester with a yield of 89%
(conpound 24) 35 11 SEPT 2006 WD 03/076413 PCTI EP03/ 50057 -37- Exanple 8:

Preparati on @f_@ und 20 NHF NHBm OS PGHN N oO OH In[tl), s@ke F-5 37 ¢
of i nternmedi ate (PG = di benzyl, PG .5 boc, = iso and 6.5 g of
5 triethylamne were m xed in 100 nL of 26. 2 g of Boc20 wer e then added

at 0C, then the reaction mxture was heated at 50C during 2 days and
evaporated to g anplos: fgampound 20 nt er nedi ate 8-a

[4-[[((2R 35)-3-(di benzyl ami no) - 2- hyd - 4 e
phenyl butyl ] (2- met hyl pr opyl ) am no] sul { ]2 Mtrophenyl ] car banmi ¢ aci d,
1, 1-di met hyl et hyl ester, used wtho ureg purification in the next step.

10 42 g of 8-a were dissolved in &R0 .e’R\ met hanol and hydrogenated in the
presence of palladiumon charcoal (1 apd thi ophene. The reaction m xture
was then evaporated and purified on sili a gel eluting with DCM vyi el ding
30 g (75% of internediate 88=b [2- nrp' no-. -Hé[(ZR,
3S) - 3- (di benzyl am no) - 2- hydr oxy- 4- ph (2-met hyl propyl)- 15

ﬁm' n0]§ulf0&yll mh&maﬁa@m-s:(maliben;yﬂp@iumfm@i&&mkyl%&es of ( Ng b0 28:1(

) a )

ng of chlor oacsF' %'ﬁ’r“Sr“ie emlé?\ddm%d}ple F@(T: 4 e%ﬂ ar%crr?ég%q‘r&gc ﬁ{d%gd in 20
nL of DCM at octhenrH@ r?ﬁémqmlemlrwagthe?t *\?\é&ctdﬁ@iﬁ %%/fm Arecpvaorateigo gixe i

t enperat ur e oveg bf thhdesirédinermvediatesch Mi{[[(2RIF)-BAdibetizyl@tinoVBhyddxp@t and

evdporated to y }féh Jr%}'lﬁ29nefitg EﬁﬁgkﬁfoﬁylﬁZ fitrophenyl)carbamic acid,
usé

2-(chl or
[2- (chl oroacet y me lc%J)Ji t)tbout further purification in the next step.

42 g of 8-a were dissolved in 500 mL of methanol and hydrogenated in the presence of

palladium on charcoal (10%) and thiophene. The reaction mixture was then evaporated

and purified on silica gel eluting with DCM, yielding 30 g (75%) of intermediate 8-b

[2-amino-4-[[[(2R,35)-3-(dibenzylamino)-2-hydroxy-4-phenylbutyl}(2-methylpropyl)-
15 amino]sulfonyl]phenyljcarbamic acid, 1,1-dimethylethyl ester.
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Compound 20

1.44 g of intermediate 8-b, 284 mg of chloroacetyl chloride and 262 mg of triethyl-
amine were mixed in 20 mL of DCM at 0°C. The reaction mixture was then stirred at
20  room temperature overnight, then washed with water, dried over MgSQ, and
evaporated to yield 1.5 g of intermediate 8-¢ [2-(chloroacetylamino)-4-[[[(2R,35)-3-
(dibenzylamino)-2-hydroxy-4-phenylbutyl](2-methylpropyl)amino] sulfonyl]phenyl]
carbamic acid, 1,1-dimethylethyl ester, used without further purification in the next

step.
25

800 mg of 8-¢ and 298 mg of pyrrolidine were mixed in 10 mL of THF. The reaction
mixture was stirred at room temperature overnight and evaporated. The residue was
treated with a mixture of water and DCM. The organic phase was dried over MgSQ4
and evaporated to yield 920 mg of intermediate 8-d [4-{[[(2R,35)-3-(dibenzylamino)-2-



(di benzyl am no) - 2- hydr oxy- 4- phenyl but yl ] (2- met hyl pr opyl ) am no]

sul fonyl ] phenyl] carbamc acid, 1,1-dinethylethyl ester, used w tHMEPT 2006
further purification in the next step. 25 800 ng of 88=c and 298 ng of
pyrrolidine were mxed in 10 nL of THE. The reaction mxture was stirred at
room tenperature overnight and evaporated. The residue was treated with a
m xture of waoaw/@wsd DCM  The organi ¢ phase was dri ed ovECT/BRS804S7 and
evaporated to yield 920 ng of internmed a8& 88=d

[4-[[[ (2R, 3S)-3-(di benzyl am no)-2 11 SEPT 2006 WD 03/ 076413 PCT/ EPO3/ 50057

- 38- hydroxy- 4- I I . .

sul fonyl]-2-T[( rroﬁ&&mﬂ&j :;E&W am no h;ipz}{v[{]?():(g?l o gl) c?'l&

1, 1- di net hyl et h%l @BQCEY 5.5’@‘8 th eﬁhﬁlﬁhﬁe"? er QU ‘taH‘é“ next
step. 5 920 ny ia)fthEtrhlstsppew ous internmediate 8-d and 1.3 g of acid
trifluoroacetic were mxed in 10 nL of DCM The reaction m xture was
stirred at r9oomieREEiiRipiveoud esmtdiid 8-d bRETS B of &af tfldredetk Mertihel inf NaHOO3

in water was adfbe,g to yield
790 ng of interne |a€- 8 e _c{%ﬁ%@%&@??ﬁ%&?%@&%@n%n %ﬂﬁ&i%eﬁq
am no) - 2- hydr Oxiptu&at Q W O in water was added ‘The organic layer was separate and

(2- net hyl propyl e)vammqmulefmgih']gmﬁmtﬂqu:du(tm tBdmide-H-[[[QRI3SYy3-Jdleetydm de, used

wi t hout furt her kgt iyarki-alphényIbulg (Aeheth ¥ony2ohdn F8MInOUS
i nt er medi athSS- ) ﬁ y Ib rﬂ Bﬂ( y%ﬁ L‘? &?SU ’Fr}gfp E]@I(_‘?’AIHAILIv\,'as t hen

added and the reeQ‘?V\E%%"‘?‘u1 % "S ﬁ“?'tgo'{/tvgus g’tﬁ"g!-%ag int e’fef‘uxpdurl ng 3 hours. 2 nmL
of water and 2 nL of a 20%sol ution of NaOH in water were then added to the

15 reaction mi x{49rmgo \MHRE?Y‘%WWW@&&WMW'M@C@IIPF@ ATHFe\2dmeodt ed to
yi el d 780 ng of LiAiHh{vess ted added aRiBé reaction mixture was stirred at reflux during 3 hours.

(Nz[ gréfm?;lsi)f (dh B%%H%tﬁ{)ﬂngg)ml?of'ﬁyﬁ%‘%&ﬁﬁéh d?’fh%ﬁi‘l'dg%tw \Leré\'tr}]lgn added to the Sul f onari de
2 ed v RSt Pl b ihoaR s i eplia ol vaptmafl ol A e 001 ¢ e
previ ous int er n@t#nmd@t&fNé@&ﬁ)a?' fd_beoiyldﬁ@ﬂ)BPhYdmxy- }balthN-wer e mxedin
30 ni of di oxan@-mehyWogi)[4-Rind-8-[BGyHoli- EyhéuenassisiibnandifinaRideaaed | on

m xture sti rredg%ouéﬂgé\%ﬂ?{'rﬁcnt%nl} ROULS wte ﬁAfter cooling to roomtenperature,

Et OAc was adde el nt al ni ng a vigourous stirring, solid K2C03
was added tqg neutralize the reactjon m xture. The organic Iayer was t hen

separat ed anfl e(B0ges ofiheprevipuy intarmedintp8-band 30 mls ofiHGT SN i ippspranal gregs
N[ (2R, 3S) - 3- ( dinbedinyg0amti ofaljox@nehy oif. o fordic ptid wytelihenyatided M e reaction
met hyl propyl) [ 1pkxgid Rived & xloédduulmg/h houd. mr]oban@tmogmah eﬁ.uxé bayAJ»o;ﬁam de,
used w thout fuyther ‘Erﬁ( q??ﬁtl on.in the. @Hg\g g% e previous
intermedi ate g, SR HHISB! ‘E'@g%‘(fﬁo“ﬁ%{ﬁsf%i‘%ﬁ? B B'ﬁsaard wer e
mxed in 10 nL &¢ ree@tmmturem@ orgapie layerrvagihgn saparaigdh andrvanogatedde ywls and
stirred durizfg Agbpidtetinediatecdig NH{2RESSEH 8- (dibengl@amihd)t2ehydrstypiphidyibagap(si | i ca
gel methylpropyl)[1-[2-(pyrrolidin-1-yl) ethyl]benzimidazol-6-yl]sulfonamide, used

without further purification in the next step.

850 mg of the previous intermediate 8-g, ammonium formate and palladium on

30  charcoal (10%) were mixed in 10 mL of ethanol. The reaction mixture was heated at
80°C and stirred during 2 hours, then filtered on decalite and purified on silica gel,
yielding 320 mg of the deprotected compound 8-h N-[(2R,3.5)-3-amino-2-hydroxy-4-
phenylbutyi]-N-(2-methylpropyl){ 1 -[2-(pyrrolidin-1-yl)ethyl]benzimidazol-6-y1]-

sulfonamide.
35

320 mg of the previous intermediate 8-h, 169 mg of 1-[[(3R,3aS,6aR)-hexahydrofuro-
[2,3-b]furan-3-yIjoxycarbonyloxy]-2,5-pyrrolidinedione and 70 mg of triethylamine
were mixed in 10 mL of DCM. The reaction mixture was stirred at room temperature
for 4 hours, evaporated and purified on silica gel eluting with 8% ammonia in DCM,



-yielding 320 ng of the deprotected conpound 88=h

[ (2R 3S) - 3- am no- 2- hydr oxy-4- phenyl butyl J-N-(2-nethyl propyl )[ 11 SEPT 2006
[ 2-(pyrrolidin-1-yl)ethyl]benzi m dazol -6-yl]- sul fonam de. 35 320 ny of

e previous internediate 8-h, 169 ng of 1-[[ (3R 3aS, 6aR) - hexahydr of ur o-

3- b] furan- 3-yl ] oxycar bonyl oxy] - 2, 5- pyrol i di nedi one and 70 ng of

trlethyl am NGo MEY jmxed in 10 nL of DCM The reaction g'a%y& Mas stirred
at roomtenperature for 4 hours, evaporg%ed and purified on S|?|ca gel
eluting with 8% ammonia in DCM 11 SEPT 2006 WO 03/076413 PCTI EP03/ 50057
-39- yielding 112 ng (27% of the desired final conpound

[(IS, 2R)-2- hydrﬂﬁlﬂmgliibﬁé(%?%) ofiie Hgpiryd fal ¢gmpound [(LS,2R)-2-hydroxy-1-(phenyl-

| -[2- (pyrrolidimethyly-Bgi-{Riip}iveiidim- IvyGaiz0lberinitidzele-y Qsulibdy]22-mehiiplopyppy | ) -

am no] propyl ] ca

furo[ 2, 3- b]fura %gﬁ?ta% m{c% n@?ag%??)ﬂaﬁ@%ﬂn%m@ ibers%tl on of
corrpound 408 (comp OH/I\j" HTo 1.5 g of internediate F.5 (PG PG =
Boc, but yl) d| ssol ved in 25 m. of DCM were added 321 L of

phenyl acetal dehixample B: ] buncddr i acet oxyboro- 10 hydride. The

m xture was stirred at roomterrperature over ni gh

saturated solution of Na2CO3 in vvater en bri
evaporated to give 2.1 g (1 ' rgredi at

h
2,

then washed with a

dried over MgS™ and

H=5' = H=5 wherein PG PG
oran il. 15 2.1 g of
)&‘ﬁe’ga d reacted with 100

2=

mL of HCl 7N in isopropanol, at room te ature, for 16 hours. The reaction
m xture was then evaporated and treated with a mxture of DCM and a
sat{ur at ed sol ut TeDN.5@fof inknBédidle F43 (NG RF = Blicj Fed- sotaty)MisséMedands av.apor ated to

give 1.4 g of Chufle Wel.854891 At S¢ h‘é@lfé@t d&'éﬁq B 4 Sbdidm bhch§pHEXT St Ep.
iO[ E'( gRg?)ng he p{:ﬁ%‘ Ogg‘f"lﬁ'?r%g’gs sngr?ed at momg ﬁi}?wﬁ overnight, then washed with a

[ 2, 3-b] furan- 3 ;dn]mmamn-omm&w in2vaBs, thenibehd, dilwetEOM S Qurid 2EQomigd tof

triethylam ne E@EQI@(N@% bfNin®AndMateOi-SPEMI-5 HiRreldSras, IPGO R boE R, Likbwps stirred
at room t enper % QUL S Ey@apor at ited and purified on silica gel

eluting with SWkHesf%heWOTmY)nast y| el di ng 900 ngy (56% of t he desired
conmpound 1-7" (= 11=7 wherein R 3 is phenyl - ethé
1-[[ (3R 3aS,'8aRy Bef mbapapding Hoy wers. dkfrqltﬁdami‘%mlypf RW&P’WWWFW“MOQS

mL of HC] 7N in isopropanol, at room temperature, for 16 hours. The reaction mixture

was then evaporated and treated with a mixture of DCM and a saturated solution of

Na,COQ; in water, dried over MgSQ, and evaporated to give 1.4 ¢ of crude intermediate

boc, R4 = isobutyl, E
internmediate H5 were dIS soffved i n" 5 %"
Wi

which was used directly in the next step.
20

1.4 g of the previous intermediate, 677 mg of 1-[[(3R,3aS,6aR)-hexahydrofuro-
{2,3-b]furan-3-ylJoxycarbonyloxy]-2,5-pyrrolidinedione and 250 mg of triethylamine
were mixed in 25 mL of DCM. The reaction mixture was stirred at room temperature

—~_

for 2 hours, evaporated and purified on silica gel eluting with 5% methanol in DCM,

25  yielding 900 mg (56%) of the desired compound I-7° ( =1-7 wherein R; is phenyl-
cthyl, Ri-L is 1-[[(3R,3aS,6aR)-hexahydrofuro[2,3-b]furan-3-yl]oxycarbonyl], Ra is
isobutyl).

800 mg of intermediate I-7° and 428 mg of thiocarbonyl ditmidazole were dissolved in
30 10 mL of THF. After stirring at room temperature for 16 hours, 215 mg of thiocarbonyl
diimidazole were added to the mixture. After 16 hours, the reaction mixture was
evaporated and purified on silica gel eluting with 5% methanol in DCM, yielding 350
mg (41%) of the desired compound J-7° (= J-7 wherein wherein R,3 is phenylethy!,
Ry-L is 1-[[(3R,3a5,6aR)-hexahydrofuro[2,3-b]furan-3-yl]oxycarbonyl], R, is isobutyl)



i sobutyl). 800 ng of internmediate |-7" and 428 ng of thiocarbonyl

diim dazole were dissolved in 30 10 nL of THF. After stirring at HASERT 2006
tenperature for 16 hours, 215 ng of thiocarbonyl diimdazole were added to
the m xture. After 16 hours, the reaction m xture was evaporated and
purified on silica gel eluting wth 5% nethanol in DCM vyielding 350 ng
(41% of thewdesimad conpound J-7' (= L-77 wherein wher eiRCTRPB/50657

phenyl ethyl, Rl-L is -40-

1-[[ (3R, 3aS, 6aR) - hexahydr of ur o[ 2, 3- b] furan-3-yl ] oxycarbonyl], R4 is

i sobutyl) 11 SEPT 2006 WO 03/076413 PCT/ EP03/50057 -40- To 350 ng of

| nter medi at e J-; 350 rafitdmtdidd 3l &Em%(ﬁedﬁlﬁﬂ?éﬁwsmn@fsg Jﬁé@ﬁg dd}v of DMF.

The m xture was room I énperature our por at ed

di ssol ved in Dﬁ%ﬁ&@ﬁ@ﬂeﬁﬁw thgem tﬂ?‘?‘“éﬂ“r&%r qﬁ%’s@ﬁ" P hporated to
yield 5 360 ny diss006din BICM mdowashediveithbritcdifed oer-ME3Ca andinapeiied RYBIA s

phenyl et hyl , 5 Rl 360 ngg100%) of intermediate K-7’ ( = K-7 wherein R 3 is phenylcthyl Ri-Lis

3R 3 S 6 34
Tsobutyl R s ¥ H@?‘*ﬁ??ﬁﬁ%%@ﬂﬁ %e%fﬂ‘f%%@b%%aﬁ%%ﬁ& ML B on 1 ¢ e
next step. 360 Y H}W*l‘?h‘é?sﬁ‘é'aﬁ“é\‘fh@“‘l@‘ﬁ’eém qapion HgheIeXh8PBA wer e di ssol ved i n
5 n of DCM 10 and stirred at roomtenperature for 2 hours. 100 ng of nCPBA

wer e t hen added®amgdietermediate Ke7 \ahd 32 mgasf miPBry wale dissolvadint el of 0TI, t hen

\Awlgggid vv'dth:@ ?@auﬁ&hadrosﬂltaﬁ,seeumr@tmzm@%m oﬂl@@ﬂ%w&@%n%de&'%thg“ elddover
and purified yi el ding

140 ng (38% of "t 'c%’@”?’aescf?"gfgrr% e”iogr _ML%“? Sheqwg{a r&dsﬁﬂflxﬁ%’%}[‘el n RDis

phenyl et hyl , RIN&CDginwaper,tham boas dgedoverdssthiod Birified ppsibicageLelutipg with

furan- 3-yl ] oxycek bethydo] in IRIM] deldiag ba0inyd (38% N of tHeddbsirag intbrmiedibte LARCH Bi7e | =7

dissolved in 1 JasTar

1-(2- Am noetgy%lmﬁéﬁ?ﬁg%#ﬂeh%awéq q‘oﬁq?‘lﬁ% ure V\gﬂsex%htyldrrofuéozzsbl hour s under

reflux, thén e AeRYFRAY b Bt jsieR® by preparative HPLC, yi el ding 60 ng

(40% of the 20 desired final conpound 40

[(IS 2R)-2- hydrmy‘lﬂ:mqqf[ir[tqm@@lhfeM_HWO)NeQm[1@ nilpgfacespritilawdre added ! mL of

yl)ethyl am no] ] beznxmmbaﬁgmn@rdﬂe] ‘Biié! réa0fionl nhikodre s Btrkdara8 Pk avdenefiux] - ( phenyl me

E? é:?) 3agr ggél ] ﬁ‘z‘é‘gﬁ@ ?at 'i”%;db i eParatwgﬂpw s “fldmg 6(1\}3%&40% Ofth? ral data: mz
= 789 ( MrH) 20 25desired f@é‘r?ﬁ@ﬂ?iﬂ@ 49401 ;%Rh%rmrw? - By (Phensthyya-1Z: a-wekctn@& to the
correspondi ng Nleiiylmino] Joenzinif b6 ylsnlfongi)@- mmmmom)mnmdw-ameﬁydrmﬂg@nvertl ng a
trivalent nit o8& bzﬁ'ﬂaﬂh:& %:?d [RAS, %)fh%aﬂ}drcﬁﬁa‘ofﬁd\b RFAERL QR MRRCT i on MRy

general ly be carrle ng the “starting mateffal of formula (1)
with an appr opr?pé’&'é‘ ‘W’gﬁ’t‘ﬁ c7@r(§ﬂ%‘r gani ¢ peroxi de. Appropriate inorganic
peroxi des conprise, for exanple, hydrogen peroxide, alkali 30 nmetal or earth
al kal i ne neRal Percowpuhads oféorgmlasladﬁamms?)berr@me@ed tofen eeerespandingeY-oxidade ;

appropri ate or gRfthfolRs¥ifxirtRiowityocedure for Séhvhein X YivalehtGgrogeiCilitoas, f or _
exanpl e,  benzepecal RARCEAX M dkidfidndedMion iy Yedilf bk LitHi& o NRERGE B DOPer oxoi ¢

acid, e.g.

starting material of formula (I) with an appropriate organic or inorganic peroxide.
Appropriate inorganic peroxides comprise, for example, hydrogen peroxide, alkali

30  metal or carth alkaline metal peroxides, e.g. sodium peroxide, potassium peroxide;
appropriate organic peroxides may comprise peroxy acids such as, for example,
benzenecarboperoxoic acid or halo substituted benzenecarboperoxoic acid, e.g.
3-chloro-benzenecarboperoxoic acid, peroxoalkanoic acids, e.g. peroxoacetic acid,
alkylhydroperoxides, e.g. terr-butyl hydroperoxide. Suitable solvents are, for example,

35  water, lower alkanols, €.g. ethanol and the like, hydrocarbons, e.g. toluene, ketones,
e.g. 2-butanone, halogenated hydrocarbons, e.g. dichloromethane, and mixtures of such
solvents.

An interesting group of intermediates are those intermediates wherein ~A-Rg is



-3-chl or o- benzenecar boper oxoi c aci d, peroxoal kanoi c acids, e.g. peroxoacetic
acid, alkyl hydroperoxi des, e.g. tert-butyl hydroperoxide. SuitablH SdIh2§6s
are, for exanple, 35 water, |ower al kanols, e.g. ethanol and the |iKke,
hydrocar bons, e.g. toluene, ketones, e.g. 2-butanone, hal ogenated

hydr ocar bons, e.g. dichloronethane, and m xtures of such solvents. An

i nteresting i nternedi ates are those internedi at inh -A-R6 is
11 Sepr 2006 VB3R 76415 PCT) EPOS) 50057, - 41- nydr ogen. TERERCIHT, St at es
may al so have pharmacol ogi cal properties simlar to those pharmnacol ogi cal
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25  treated. Oral administration is preferred.

The person skilled in the art is familiar on the basis of his expert knowledge with the
auxiliaries which are suitable for the desired pharmaceutical formulation. Beside
solvents, gel-forming agents, suppository bases, tablet auxiliaries and other active

30  compound carriers, antioxidants, dispersants, emulsifiers, antifoams, flavor corrigents,
preservatives, solubilizers, agents for achieving a depot effect, buffer substances or
colorants are also useful.

Due to their favorable pharmacological properties, particularly their activity against

35  multi-drug resistant HIV protease enzymes, the compounds of the present invention are
useful in the treatment of individuals infected by HIV and for the prophylaxis of these
individuals.
The prophylaxis treatment can be advantageous in cases where an individual has been
subjected to a high risk of exposure to a virus, as can occur when individual has been in
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effective to combat tf?e c%nditions associated with HIV and other pathogenic

retroviruses, especially HIV-1. Consequently, the compounds of the present invention g
can be used in the manufacture of a medicament useful for freating conditions
associated with HI'V and other pathogenic retroviruses, in particular medicaments

30  useful for treating patients infected with multi-drug resistant HIV virus.

In a preferred embodiment, the invention relates to the use of a compound of formula
(I) or any subgroup thereof in the manufacture of a medicament for treating or
combating infection or disease associated with multi-drug resistant retrovirus infection

35  in a mammal, in particular HIV-1 infection. Thus, the invention also relates to a
method of treating a retroviral infection, or a disease associated with multi-drug
resistant retrovirus infection comprising administering to a mammal in need thereof an
effective amount of a compound of formula (I) or a subgroup thereof.
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compounds may be used to inhibit HIV present in a body fluid sample which contains

or is suspected to contain or be exposed to HIV.
25

Also, the combination of an antiretroviral compound and a compound of the present
{ invention can be used as a medicine. Thus, the present invention also relates to a
\ product containing (a) a compound of the present invention, and (b) another
antiretroviral compound, as a combined preparation for simultaneous, separate or
30 sequential use in treatment of retroviral infections, in particular, in the treatment of
infections with muiti-drug resistant retroviruses. Thus, to combat or treat HIV
infections, or the infection and disease associated with HIV infections, such as
Acquired Immunodeficiency Syndrome (AIDS) or AIDS Related Complex (ARC), the
compounds of this invention may be co-administered in combination with for instance,
35 binding inhibitors, such as, for example, dextran sulfate, suramine, polyanions, soluble
CD4, PRO-542, BMS-806; fusion inhibitors, such as, for example, T20, T1249, RPR
103611, YK-FH312, IC 9564, 5-helix, D-peptide ADS-J1; co-receptor binding
inhibitors, such as, for example, AMD 3100, AMD-3465, AMD7049, AMD3451
(Bicyclams), TAK220, TAK 779, T-22, ALX40-4C; SHC-C (SCH351125), SHC-D,
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25 combination therapy in different formulat:ons may be admm:stered simultaneously,

sequentially or independently of each other. Alternatively, such combination may be
administered as a single formulation, whereby the active ingredients are released from
the formulation simultaneously or separately.

30  The compounds of the present invention may also be administered in combination with
modulators of the metabolization following application of the drug to an individual.
These modulators include compounds that interfere with the metabolization at cyto-
chromes, such as cytochrome P450. Some modulators inhibit cytochrome P450. It is
known that several isoenzymes exist of cytochrome P450, one of which is cytochrome

35 P450 3A4. Ritonavir is an example of a modulator of metabolization via cytochrome
P450. Interesting compounds having an effect at cytochrome P450 include those
compounds containing a thiazolyl, imidazolyl or pyridinyl moiety. Such combination
therapy in different formulations, may be administered simultaneously, separately or
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{ or animal oils, such as sunflower oil or cod liver oil, Suitable solvents for aqueous or
alcoholic solutions are water, ethanol, sugar solutions, or mixtures thereof.
Polyethylene glycols and polypropylene glycols are also useful as further auxiliaries for
30  other administration forms.

For subcutaneous or intravenous administration, the active compounds, if desired with
the substances customary therefor such as solubilizers, emulsifiers or further
auxiliaries, are brought into solution, suspension, or emulsion. The compounds of

35 formula (I) can also be lyophilized and the lyophilizates obtained used, for example, for
the production of injection or infusion preparations. Suitable solvents are, for example,
water, physiological saline solution or alcohols, e.g. ethanol, propanol, glycerol, in
addition also sugar solutions such as glucose or mannitol solutions, or alternatively
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30  2-hydroxypropyl-p-CD (2-HP-B-CD).

The term mixed ether denotes cyclodextrin derivatives wherein at least two
cyclodextrin hydroxy groups are etherified with different groups such as, for example,

hydroxypropy! and hydroxyethyl.
35

An interesting way of formulating the present compounds in combination with a
cyclodextrin or a 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 compounds of the present invention. The formulations
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pol yIF’)rer t hat hadynpics, such a solid dlsperswn is referred to as "a solid solution™. Solid solutions are y
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bioavailable to the organisms to which they are administered.
25

The term "a solid dispersion” also comprises dispersions which are less homogenous
{ throughout than solid solutions. Such dispersions are not chemically and physically
uniform throughout or comprise more than one phase.

30  The water-soluble polymer in the particles is conveniently a polymer that has an
apparent viscosity of 1 to 100 mPa.s when dissolved in a 2 % aqueous solution at 20°C
solution,

Preferred water-soluble polymers are hydroxypropyl methylcelluloses or HPMC.

35 HPMC having a methoxy degree of substitution from about 0.8 to about 2.5 and a
hydroxypropy! molar substitution from about 0.05 to about 3.0 are generally water
soluble. Methoxy degree of substitution refers to the average number of methyl ether
groups present per anhydroglucose unit of the cellulose molecule. Hydroxypropyl
molar substitution refers to the average number of moles of propylene oxide which
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25

Said beads comprise (a) a central, rounded or spherical core, (b) a coating film of a
hydrophilic polymer and an antiretroviral agent and (c) a seal-coating polymer layer.

Materials suitable for use as cores in the beads are manifold, provided that said

30  materials are pharmaceutically acceptable and have appropriate dimensions and
firmness. Examples of such materials are polymers, inorganic substances, organic
substances, and saccharides and derivatives thereof.

Another aspect of the present invention concerns a kit or container comprising a

35 compound of formula (I) in an amount effective for use as a standard or reagent in a
test or assay for determining the ability of a potential pharmaceutical to inhibit HIV
protease, HIV growth, or both. This aspect of the invention may find its use in
pharmaceutical research programs.

The compounds of the present invention can be used in phenotypic resistance
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The following tables list the compounds of formula (I) which were prepared following
one of the above reaction schemes. ND means not determined.
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Antiviral analyses: The conpounds of the present invention were exam ned for
anti-viralaﬂwéﬁg&yign a 5 cellular assay. The assay demypgip@lisgf,that these
conmpounds exhi |{e3 potent anti- H'V actiyjty against a wild type |aboratory
HV strain (H V-1 strain LAI). The cellular assay was perforned accordi ng
to the follow n rocedure. H V- or nock-infected M4 cells were incubated
for five days i presence of varjous concentrations of the inhibitor.

At the end of the incubation period, H V- 10 infected cells have been
killed by the replicating virus in fi ontrol cultures in the absence of
any inhibitor. Cell viability is rfeasyred_by neasuring the concentration of
MIT, a yellow, water solubleiﬂﬂgg.olbhny e atyis converted to a purple,
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Antiviral analyses:
The compounds of the present invention were examined for anti-viral activity in a

5  cellular assay. The assay demonstrated that these compounds exhibited potent anti-
HIV activity against a wild type laboratory HIV strain (HIV-1 strain LAI). The cellular
assay was performed according to the following procedure.

HIV- or mock-infected MT4 cells were incubated for five days in the presence of
various concentrations of the inhibitor. At the end of the incubation period, all HIV-
10  infected cells have been killed by the replicating virus in the control cultures in the
absence of any inhibitor. Cell viability is measured by measuring the concentration of
MTT, a yellow, water soluble tetrazolium dye that is converted to a purple, water
insoluble formazan in the mitochondria of living cells only. Upon solubilization of the
resulting formazan crystals with isopropanol, the absorbance of the solution is



i nsol uble formazan in the mtochondria of living cells only. Upon
solubilization of the resulting formazan crystals with isopropanollSEHe2006
absor bance of the solution is 11 SEPT 2006 WD 03/076413 PCT/ EP03/ 50057 -56-
noni tored at 540nm The values correlate directly to the nunber of |iving
cells remaining in the culture at the conpletion of the five day

i ncubati on. WoesdmhiBbitory activity of the conpound wasParEM¥®Ed on t he
virus-infected cells and was expressed -4& |1 C50 and |1 C9o. These val ues
represent the amount of the conpound required to 5 protect 50% and 90%
:espectlve!cyi hqf.om@dsﬁdzsbﬁnfmatue@co%mﬁeraﬁéchpm@nﬂ{ef&qau@celfsre vhrus The
oxicity o e ca sured .on s _and was
expressed as cCBG RA e ﬁeérl\@mrreggtgn R ‘i' '8"8%&%%"&6%5{%‘:%%8%?%“ 8’&%‘3 required
to inhibit theschyigial Fhecs@mpcwed vag menitgred gue Virppdnisptpdecils mdﬂxﬁs Frmssed( S| )
(ratio CC50/ | C58)Ci;andilTy. iTheke @aliigsaepratnt tHeamseait efthe vonipouad requied ent i - HI V

activity of §NebiahishliAl a0l BapaYedy bPRULE rhfl Wb ARAAEEAPorand. PI CsO or
pCCso val ues, the result xpressed as t H]Of t he

f PSP i peepripEeCsli
result expr essel™s e(‘fb’ﬂc"gro CUBPRY WS RIHER iPIsY A Because
of the increasiagressadbasddhe evhish rmvgm%mogmmuompfﬁomnoammqunmm ighilds ent
conpounds wer e theglo® of & cElRDyYS0R0 TRERIEcEHGR s (ST (rdfio CUsJICs) B@h at ed HI V

strains 15 harbgyifg, 3&1{@&@%@%@ QB SFE P09 WfoiagRl 2t ed, v Lh

resi stance to prote In vir ow vari ous
degrees of phen®t Fprted é?%%@que%rpﬁcah‘@g"’s th resuib s cxpressert as pheceRANEs ci al |y

avai | abl e dr ugslogaitiim afshe resultieresasice IGagquiCrarcspectivelyt onavi r,  nel finavir,

i ndi navir and anprenawr The viral strains R13025, R13027, R13028, R13029,
R13034, R13080, Antivirabspeetram 3363 cont ai ned nutations as indicated 20 bel ow
in Tabl e 3. TabBeaBe bf th¢ inakasingtemicigemns opdresesistant HIV lseains; tht paset gene of t he

H V strains (A éoﬁh bﬁndk‘%@:‘é tested for ¥R gtenck O%ﬁrlst CIM%%TEOMQ%%‘GVS‘%%%/) ngSZ/YB

S037D, MD46 R K

V0031, LO 8 F%’é’ ‘E%‘S‘B‘ ‘Wﬂ%G‘i’e“%‘B’s ’@%%Ea &%) resISERSH0 PRIISE v 1012M
@073S, V0771, liShiters adasvit i \hoeesthat 0@ 3arious dertees afphBnowpic OO EsisKBE0M

SO037N, ROA4l K 1199t \urrédaD 3bmmércaBPavaifsle\drugs 4B 4:Mor 1SSk s atir, BoXBA3 1,

LOLOL/ 1, 1013V, 4 1066F
AOTLV 1084V mgrgﬁ%ﬁiéwﬁgéﬁ%&@%‘%ﬁe%ﬂ@ ﬁk{fw’%%ﬁﬁ%(’&?%@“i BIRERLI00" \psen,
8037T, RO41K, 1RBARP, Riéﬁéi\}‘130£‘b6§132"ﬂ6‘ﬂ1\}3 31‘198%'0343"11@1@#”% . M71 V,
1084V G V0021, deiOit TaO32T, LO33M EO035D, S037Y, M)461, 1047V, RO57R/ K
QQO58E, LOG63P,

Table 3 List of mutations present in the protease gene of the HIV strains (A to H) used .

A V0031, LO10I, VO32T, LO33M, E035D, S037Y, S037D, M0461, ROS7R/K, QUSSE, LO63P,
KO70T, A071V, 1072V, 1084V, LOS9V
B V0031, L010}, K020R, E035D, M0361, S037D, QO58E, 1062V, LO63P, A071V, 1072M, ,
G0738, VO77L, 1084V, 1085V, LOSOM '
C V03I, L0104, [015V, LO19I, K020M, S037N, R041K, 1054V, QO58E, LO63P, A071V,
1084V, LOSOM, 1093L
D V0031, LO10L/, 1013V, L0331, E035D, MO36t, MO46L, KOSSR, ROSTK, LO63P, 1066F,
A071V, 1084V, NO8SD, L0O9OM
E V0031, LOIOL, VO11I, A022V, L0241, E035D, MO361, SO37T, RO41K, 1054V, 1062V,
LO63P, AD71V, 1084V
F LO10F, M0461, MO71V, 1084V
G Vo031, L0101, VO32T, L033M, E035D, S037Y, M046I, 1047V, ROSTR/K, QUSSE, LO63P,
KO070T, AD71V, 1072V, VOB2L, 1084V, LOBOV
H V0031, V0321, L035D, M0361, S037N, K043T, M0461, 1047V, 1050V, KOSSR, 1057K,
1062V, LO63P, AG71L, V0821, 1085V, L.O90M, 1093L




‘KO70T, AO71V, 1072V V0821, 1084V L089V H V0031, V0321, LO35D, M361, Soqég\l
KO43T, MD461, 1047V, 1050V, KOS55R, 1057K, 1062V, LO63P, A071L V082l S %?,06
'LO90M 1093L 11 SEPT 2006 WO 03/076413 PCT/ EP03/ 50057 -57- Results: As a
measure of the broad spectrumactivity of the present conpounds, the fold
resi stance (FR), defined as FR = I C50(mutant strain)/IC50(H V-1 strain LAI),
was determ Reglaselabl € 4 shows the results of the antivi rplpEb@ibisng i n terms
of fold 5 resistance. As can be seen in tfis table, the present conpounds
are effective in inhibiting a broad range of nutant strains: Colum A FR
value towards nmutant A; Columm B: FR towards nmutant B; Columm C. FR towards
nmutant C; Col unReBISrR towards nutant D; Colum E: FR towards nutant E;

Col um F: FR t ovisedrsasws ofthe broad smotrumracti@ty ¢ithe prosentompeindsthe®ld Col urm H: FR
tO\lNaI‘ ds mét ant  Irtsisthfiée (FR) définky aslFR £ RO|(HHAnt K@)/ ICS, (SR a&&adm_s,vatre pCCﬁO

val ue as determ Wit : spl ays the
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pl C50 val ue agai nst W | rain. ul'ts of the

toxicity testi ndesuitace s carbls seenip this table thepgesent spmraundsiaresfisetiveny
(expressed as Fhibitid ai bnehd canige sf moint stetirsr Goluren] ATR VaDeAovrds nintdat &, G H Tox WI

19.3 3.1 1.1 1couhm®: 4R téardsIautan B; Boldmn €: BRtdWardls drufhnfe; Tokunth B:G% ND 89 4.2

9.0 3152.7 1.0 1,2 0.9.83 112 <A 8.7 4 4 3.0, 2. 224 ND

22 87 5 ND 1GpgupEDECoEE Tt Sy ) £ Colfing FEF g?‘ﬁ”“?“?‘f’%"& 1.6 10 60
ND <4 8.6 7 NDOomp GiFRitowards mutgm Gy €alummHe ER govgrdsgmpant HoTlg taxicity1. 9 2. 3 16. 2
89 ND <4 8. 50 9 (cblubinIToX) i edprebsell 22 thd plC¢ ;o Malhe MdetefmBediwithlthodk téhndfedtedl. 5 3.5 1.6
7.1 245 ND <4 8. : 7 . <4 . ND 3.4 2.5 3.4
4.5 ND ND ND <4 °91.57é81f§’“§‘6¥g%"31%255’f péeiﬁ’gﬁ'ﬁﬁ%é'g’gﬁ%&&%ﬂﬂy gﬂzs@m‘ 16 ND ND 2.6
5.905.4 288 ND ND <4.49 7.7. 17.0.69.1.1.1.0 ND 0.57 1.3.5.0 ND 4.1 7.6 19
5.6 1.2 1.4 3. 6leblgdReswis of fhe toxicity testing pnd e esiptapcedesting agaipst irajig AdgH\p <4 7. 4

(expressed as FR). ND indicates not determined
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N° A B C D E F G H Tox |WT
1 9.3 3.1 1.] 1.5 1.6 40 275 |33 4.2 9.1
2 32 6.3 1.9 6.3 2.9 162 |ND |89 4.2 9.0
3 15 2.7 1.0 1.2 0.9 83 112 [ 20 <4 8.7
4 18 34 2.0 3.0 2.2 48 224 |ND |42 8.7
5 ND 1.9 0.9 1.9 3.2 78 110 [ 49 4.1 8.7
6 29 2.0 2.7 2.1 1.6 10 60 ND | <4 8.6
7 ND |ND 045 [12 2.1 72 174 |ND | <4 8.6
8 2.1 2.0 14 1.9 2.3 162 |89 ND |4 8.5
9 4.3 1.3 4.4 24 2.8 14 107 {ND | <4 8.4
( 11 54 1.0 L5 3.5 1.6 7.1 245 |ND 14 8.0
12 5.5 2.1 9.3 1.9 9.5 49 89 ND <4 7.8
13 ND (34 25 3.4 4.5 ND |ND IND <4 1.7
15 ND |63 2.4 5.4 6.2 269 407 [ND |42 7.7
16 ND [ND |26 5.9 5.4 288 | ND |ND |<449 77
17 069 | 1.1 1.0 ND |057 |13 5.0 ND 4.1 7.6
19 5.6 1.2 1.4 3.6 3.5 83 ND |[ND |[<4 7.5
21 14 1.1 0.83 {11 1.1 25 83 ND | <4 7.4
22 074 1078 |1.] 071 [0.72 1069 |43 ND 4.1 7.4
23 7.1 2.3 3.5 2.5 4.8 23 ND |ND | <4 7.3
24 2.6 0.85 |11 0.8 |0.83 ;4.7 35 ND | <4 7.3
25 1.2 ND [ND [ND |13 ND |[ND |46 |43 7.1




22 0.74 0.78 1.1 0.71 0.72 0.69 4.3 ND 4.1 7.4 23 7.12.33.52.54.823ND
ND <4 7.3 24 2.6 0.85 1.1 0.89 0.83 4.7 35 ND <4 7.3 25 1.2 ND N 3§bT12096

ND ND 4.6 4.3 7.1 11 SEPT 2006 WO 03/076413 PCT/ EP0O3/50057 -58- NABCDE -

FGHTox W' 26 6.3 ND ND ND 6.8 ND ND 47 4.86 7.0 27 2.7 ND ND ND 1.1 ND
ND 2.3 <4 7.3 281.5NDNDND1.3 NDND 2.6 ND7.5 29 14 ND ND ND 13 ND ND
78 4.21 7.1 wa®3a®418D ND ND 13 ND ND 65 <4 7.1 31 13 NDPOUEMEF0957S ND ND 209
4.24 7.2 32 18 ND ND ND 13 ND ND 41 4.258.4 33 60 ND ND ND 19 ND ND 234 <4
7.7 34 32 ND ND ND 17 ND ND 46 <4 7.0 35 91 ND ND ND 17 ND ND 148 <4 7.0

509 38012 oo pHAe oo d G2y oo SR o ulu?"?sfr‘u N 3.5 ND
NDND 4.3 6.9 |20 1 3\|n N2 NP 0 IS npS3 ol NB 6l DD 41471 310D 1.4 ND
ND 1.5 <4 6.6 |22 NZ2.ND NIEDNDT‘B) 7| ND ND152 RMD7.[IND43 2P N|34ND N3 12. 6 ND ND
28 4.99 6.4 4. 26; 3D [N NDnD 32N 13ND g ©f 7.4 ND
ND ND <4 6.3 @b N riu | NDN &) ey ND ND 66
<4 6.4 48 0.3F%.9 PN 5 b_gkNRp ND 1.0
ND ND 3.5 <4 6.3 _5DI181. 4 NI NIDIND @BB ND NDNR. 8 D ND
0.89 ND ND 2. 1| 3D 6 & 5@ 48 9 |3ah 398 3| Mp4. 58 ND ND ND
ND ND ND ND ND élz 05 R O ]ﬁl)l 1. ﬂ) U; U./4f—0 0)] ) 56
0.28 0.66 0. 43F3158—63180—34-5-"S83— G—5—i—

a3 60 ND |ND ND 19 ND ND 234 | <4 7.7

34 32 ND ND ND 17 ND ND 46 <4 7.0

35 91 ND |ND ND 17 ND ND 148 | <4 7.0

36 4.4 ND ND ND 3.1 ND ND 17 4.19 6.5

37 1.0 035 (095 (1.9 1.3 7.9 21 ND |[ND 6.9

38 012 1032 (039 (019 [0.17 [021 |0.60 |ND <4 6.7

39 32 ND ND ND 3.5 ND ND ND |43 6.9

40 10 ND ND ND 4.0 ND ND 7.9 ND 6.4

41 1.4 ND ND ND 14 ND ND 1.5 <4 6.6

42 ND ND ND ND 8.7 ND ND 52 <4 7.1

43 22 ND ND ND 12.6 | ND ND 28 499 |64

44 0.29 | ND ND ND 0.32 {ND ND ND <4 6.1

45 9.3 ND ND ND 7.4 ND ND ND <4 6.3

46 ND ND |ND ND ND ND ND ND <4 6.4

47 14 ND ND ND 7.8 ND ND 66 <4 6.4

48 037 |19 038 035 (032 |035 |08 [ND |4 6.4

49 12 ND ND ND 1.0 ND ND 3.5 <4 6.3 ;

50 1.4 ND |[ND ND 0.83 |ND ND 2.8 <4 6.9

51 2.8 ND ND ND 0.89 | ND ND 2.1 ND 6.2

52 42 2.9 3.5 3.0 34 43 ND ND <5 6.1

53 ND ND ND ND ND ND ND ND 4.05 6.0

54 1.6 040 [042 1046 042 |17 ND ND <4 5.8

56 0.28 {066 (043 |0.18 [0.18 1034 (083 |IND |<4 5.7

57 037 1030 {031 (034 032 1030 |20 ND <4 5.7

58 1.0 1.0 1.0 032 {037 |1.1 I.1 ND <4 5.6

59 1.5 ND |[ND ND 0.31 {ND ND 039 |4 5.3

64 4.3 ND | ND ND 1.5 ND |ND 13 <4 7.6




57 0.37 0.30 0.31 0.34 0.32 0.30 220 ND<4 5.7 581.01.01.00.320.37 1.1
1.1 ND<4 5.6 59 1.5 NDND ND 0.31 ND ND 0.39 <4 5.3 64 4.3 ND ND S§BT12096
'ND ND 13 <4 7.6 11 SEPT 2006 WD 03/076413 PCT/ EP03/50057 -59-
Biovailability: Caco-2 perneability assay for intestinal absorption The
perneability of different conpounds is evaluated according to a Caco-2 test
protocol as dgsgiaed by Augustijns et al. (Augustijns etpcleposlsdd®8) . Int.
J. of Pharm 5 166 45-54) whereby, Cacoxg cells at cell passage nunber
between 32 and 45 are grown in 24-well transwell cell culture plates for 21
to 25 days. The integrity of the cell nonolayer is checked by neasuring the
transepithelial_electrical resistance (TEER). The test is perforned at pH
7.4 and at 100 Q—%ﬂ#ﬂf-ﬂ’enor corrpound concentratlon Aqueous sol ubility at
different pH | ekasé-2 pérfues pestinahabsointibi | ity i n sinul ated

?ast rg| nt elst |b nftl‘he%&hﬂthblﬂ@%fuiﬁ&eﬁt obhﬁduﬂwmeama&d a&Rfitigltb @ Qhcol Blesd goog ][r?‘asure
or the sol ubl (0] e | erent
parts of the i r(BtX G%S(jegé {yA,ggstg,g%th@%ﬁs&ngDﬁg@@ﬂ@%}th ut pép5| n) is
set at pH of? 1. 55 @rmw@w faroekee %Felmaaﬁa&snuvéF hetwerp 8GO BIe YY) ts) are
set at pH 5, phn2&wsli trpddwéll ealictuliie Blals fof Bleto@ s deysi Therittegricpofohoatl uses
96-wel I flat- b%6&[&‘5{&:‘1§£l@élle§5§*§1eésﬁndgﬁhé’\;’ﬂingéfb1tﬁellﬂigzlé2fnc§1%§§&%i&d(TEﬁRfidﬂ@d per

|l t ock I Th d
e rosol ubi 1 2o et ot &f wha it pNRRE KPRl RnPRRES o hor i ontal

shaki ng device eaissolubilite it difrdres3iH @ibls t he conpound concent rations are
det d - it t 20 Th
DR i o TR

PEG400 or cycl cueditions ivogeci megaaedpr themslubitipsaroféis pbthe prswroynd in thelstomeelt  (nal e
and femal e ratfy theldiffepent fartioNGe GitedtifesSiavuRutel @asiRAid (SGF) (aithutipepsingRer i t oneal

(1P) dose at 2Q / D 145¢; gla%%s%%gﬁ&lhsa(ﬁﬁqgwﬂ%{lﬁ tﬁfa @ﬂlsfar? Eeg%)t p(ﬂpssggat 20

ngy/ kg usi ng PE or nul a usi ng

PEG400 f or nul at§: %rfr 751“868 s Themsprrieenit Prg@cql 355 Panwell flateboftam ayicran %‘esaf ter
dosi ng and ¥ ugnedivhdmg eficompsind iy atided perovaii(stackesobloreinmethadbl) andi ng a LC- M5

Egﬁggﬁlt ?/; 't fgln anet%ﬁm dé@@ﬂ@@sCﬂfé‘éﬁﬂﬁd'uﬂés'a%}@soﬁfbﬁlz@d(ﬁ%rs@%ﬁ@ sgfr}ngg{cg%%eg r g}e[] ggﬁ s
Chese values r dpPEEH AN TRt ek 35id AR ot e R e eq o
el i mi nation (18@"9°nﬁaf$n%”¢d?te@@?eéh1 BY¥rpeatrophetamsiiyat 30 min and 180 nin

followng IP ad n| st.rg.tl on ?0 30 ng/ kg of conpound 18 are 2012 ng/m and
190 ng/n resp serum_ concentration at 30 min and 180 min

fol | owi ng ofhl HerePmpamdsare W@Jﬂte% ary/me/misglugion or suspension in DMSO,

PEG400 or cyclodextin 40% in water. For most experiments in the rat (male and female

rats), three dosing groups are formed: 1/ single intraperitoneal (IP) dose at 20 mg/kg
using DMSO formulation; 2/ single oral dose at 20 mg/kg using PEG400 formulation
and 3/ single oral dose at 20 mg/kg using PEG400 formulation. Blood is sampled at

( 25  regular time intervals after dosing and drug concentrations in the serum are determined
using a LC-MS bioanalytical method. Serum concentrations are expressed in ng/mg.
Serum concentration at 30 minutes (30°) and at 3 hours (180°) can be determined as
these values reflect the extent of absorption (30°) and the speed of elimination (180°).
The rat serum concentration at 30 min and 180 min following IP administration of 20

30  mg/kg of compound 18 are 2012 ng/ml and 190 ng/ml respectively. The rat serum

concentration at 30 min and 180 min following oral administration of 20 mg/kg as a
DMSO formulation of compound 18 are 148 ng/ml and 44 ng/ml respectively; whereas
in PEG400 said concentrations are respectively 475 ng/ml and 63 ng/ml.

Boosting the systemic bioavailability
35  With the described type of compounds (protease-inhibitors), it is known that inhibition

of the metabolic degradation processes can markedly increase the systemic availability



DMSO formul ati on of compound 18 are 148 ng/m and 44 ng/m respectively;
whereas in PEX00 said concentrations are respectively 475 ng/m khﬁﬁﬁiﬂmm
ng/ M. Boosting the system c bioavailability 35 Wth the described type of
conpounds (protease-inhibitors), it is known that inhibition of the

met abol i ¢ degradati on processes can markedly increase the systemc

avai |l abi | i t ywbhs8&Rs 2006 WO 03/ 076413 PCT/ EPO3/ 50057 - BOVERYSM0¥duci ng t he
first-pass netabolismin the liver and t18- netabolic clearance fromthe

pl asma. This "boosting' principle can be applied in a clinical setting to
the pharmacol ogi cal action of the drug. This principle can be al so expl ored

both in the ratyQLyuchBthedPdpR¥ nilal |smﬁlﬁ19u§er§mgh%mwc%aﬁ>& dmpdrpound
that inhibits ttf]e Q/,EP%E‘ZSO.g,neta 0 |%5erz)ﬁ es. ..Known . bl ocﬁgers are for
exanpl e rit onaviiF Mg BPEHYH RORFIRIS canSe ap éﬂgaﬂ'ﬁ‘@ﬁgéﬂﬁ‘fge{@ ose of ritonvir
at 5 ng/ kg in tphermagelogicadiactineofibegydmm T hisegudiple ¢an baalso explarestinth inthetréfer syst eni ¢
avai l abi lity. Rn@8divy sRienedgs amalistasn of hldsmRsbuREhbtiThHBRLR Mg-phsdke al bumi n
(HSA) or a! p;b a- rllet%%iig rgl),%gso%S&ﬁ’ bﬂcl&ﬁ%@foa{xgmé‘lg rikorﬁg\yipantdgcet?%oquominy drugs,
resulting in a possi fe écrease_rn_the e ectrveness o 0S€ ~compounds.
In order to deteesiigsinglserahdse plrdfonyireas & me/ke dhpeishend thilnednayaesuliipapsel y

ef fect ed by t hiiscridasedfi thgsystethie agaikabilitll V activity of the conpounds was
measured in the presence of human serum thus evaluating the effect of the
bi ndi ng of the PioteinBisding apglyses:it ors to those proteins. 15 Fil m coat ed
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was mxed well. I into tablets, giving 10.000 tablets, each
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g net hyl cel (31l Ogign-eéhtetBTdbletf denat urat ed et hanol there was added a
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wer e added 759%: f“ 151'?311 ie{é‘ér?t hane and 2.5 ml 1,2, 3-propanetriol. 10 g of
pol yet hyl ene gl 4 &triure R6 L00 g f petiye ingesdignis@spspagompound offormyla ). 6 &r omet hane.
The | atter sol ubdtema amb200gcdtked vas mixel evell andiberesdiachuirtidified Wigh esolutiveoffdgled 2.5 ¢

of magnesi um oclafARARM SmSull 19 RvAAbIBH: biodl JoBaNer k. 36 M of

concentrate 0 Coxlveot rpox% e? %?x Srle (\)vgs sgqud,tdlhlgd and sieved agzﬁn. Then there was added 100 g

microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole was mixed

well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the
active ingredient.
Coating ;
25  To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there was added a Z'
solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there were added
75 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol
was molten and dissolved in 75 ml of dichloromethane, The latter solution was added to
the former and then there were added 2.5 g of magnesium octadecanoate, 5 g of
30 polyvinylpyrrolidone and 30 m! of concentrated color suspension and the whole was
hemogenated. The tablet cores were coated with the thus obtained mixture in a coating
apparatus.



honogenat ed. The tablet cores were coated with the thus obtained m xture in
a coating apparatus. 11 SEPT 2006 WO 03/076413 PCT/ EP03/50057 - 611 SEET 205
1. A conpound having the formula R3/ R3 R11~ L N--'"~N 1~ 802(: N/ R 2
R2 OHRa ~ N or Noxide, salt, stereoisoneric form racemc m xture, prodrug
or ester 5 thereof, wherein R is hydrogen, C, .6alkyl, C2.6alkenyl,

ary1C, . 6al kylwogg,y.,%gg 6al kenyl , C3_7cycl oal kyl, C3. 2cycJoptkipdsiseodrl ky) ,
aryl, Het', Het'C 4alkyl, Het2, Het2C --6aijkyl; R may also be a radical of
formul a l,ne NCH R ob R'b R9 10 wherein -' R9 , R o, and R ob are, each
i ndependently, hydrogen, C, Aal kyl oxycarbonyl, carboxyl, arninocarbonyl,

mono- or di (C'al kyl )am nocarbonyl, C3_icycloal kyl, C2- 6a| kenyl , C2-6al kynyl
or C, Aal kyl opt CbAEMBy substituted with aryl, Het', Het2, C3 7cyc| oal kyl ,

C, ~al kyl oxycar beny! A c&apdind Yikvinglthe ffhnocar bonyl , m)no- or

di (C, --4al kyl ) am nocar bonyl, am no§ul fonyl, C, _~al kyI S(O,, hydroxy, cyano,
hal ogen or optionally nono- or di ‘Ubstituted am no ;2 the substituents
are selected from C, Aal kyl, _aryl u cycl oal kyl ,

C3. 3cycl oal kyl C34al kyl, Het™, He nd RC, Aal kyl : wher eby
R9, Rto, and the carbon at ons 20r,t O i chrf he 21-a | ached optlonally form
a C3_7cycloalkyl radical; Ris hydrogen C2. 6al Renyl ,” C2. 6al kynyl ,

C3_7cycl oal kyl , oame&,aeos%ls@a@d.domeﬂ@mn Benfll SHASE ikt g oAmgocar bonyl |
optionally di substl tuted am noC, Aal kyl carbonyl oxy, C1

al kyl oxycarb nyI Eﬁ"{/l rbon){ Het ' oxycar bonyl , Het 2oxycar bonyl

aryl oxycar bonyl 8 lsrmfﬂm#n Caraliry 205 <Kol ?@'?/ xM;%ﬁwakewl éﬁvlcll@qa@@hbonyl
C3_7cycl oal kyl car boochycloiﬂS;_Cp_yﬂk}Oﬁlrﬁb’Héﬁ,mﬂtk&h@xmdrmmuancyl

C3_3cyc] oal kyl cql %Wis%é(a radical of formula

Rqya

|
c
~y7 [\CH"
Rib Rg

R“a

10 wherein -
Rs, Rigs and Ry are, each independently, hydrogen, C,4alkyloxycarbonyl,

carboxyl, aminocarbonyl, mono- or di{C;_salkyljaminocarbonyl,
Cs.scycloalkyl, Czsalkenyl, C;salkynyl or C)4alkyl optionally substituted
with aryl, Het', Het®, C3.scycloalkyl, C,_jalkyloxycarbonyl, carboxyl,

15 aminocarbonyl, mono- or di(C;.—alkyl)aminocarbonyl, aminosulfonyl,
C._4alkylS(O), hydroxy, cyano, halogen or optionally mono- or
disubstituted amino where the substituents are selected from C;qalkyl,
aryl, arylC, salkyl, Ca_-cycloalkyl, Cs.scycloalkylC; 4alkyl, Het!, Het?,
Het'C,_alky] and Het’C, salkyl; whereby Rg, Ry, and the carbon atoms

20 to which they are attached optionally form a Ca_scycloalkyl radical;

Ri1q is hydrogen, Coalkenyl, Cy.salkynyl, Csscycloalkyl, aryl, optionally mono-
or disubstituted aminocarbonyl, optionally mono- or disubstituted
aminoCj.alkylcarbonyloxy, C,—salkyloxycarbonyl, aryloxycarbonyl,

Het' oxycarbonyl, Het“oxycarbonyl, aryloxycarbonylCy_qalkyl, aryl-

25 C,ualkyloxycarbonyl, C;_4alkylcarbonyl, C;__scycloalkylcarbonyl,
CiseycloalkylCi4alkyloxycarbonyl, C;__;cycloalkylcarbonyloxy,
carboxylC, salkylcarbonyloxy, Cisalkylcarbonyloxy, arylC,salkyl-
carbonyloxy, arylcarbonyloxy, aryloxycarbonyloxy, Het' carbonyl,

_ Het' carbonyloxy, Het'C,_salkyloxycarbonyl, Het’carbonyloxy, ‘

30 Het’C, 4alkylcarbonyloxy, Het?C, salkyloxycarbonyloxy or Csalkyl



car boxyl C, Aal kyl ear bonyl oxy, C, --4al kyl carbonyl oxy, aryl C, Aa] kyl -

car bonyl oxy, aryl carbonyl oxy, aryl oxycarbonyl oxy, Het'carbonyl, 11 SEPT 2006
Het ' car bonyl oxy, Met' C, . -4al kyl oxvcarbonyl, Het2carbonyl oxy, 30

Het 2C, Aal kyl car bonyl oxy, Het 2C, Aal kyl oxycar bonyl oxy or C, Aal kyl 11 SEPT 2006
WO 03/ 076413 PCT/ EPO3/ 50057 -62- optionally substituted wth aryl, aryl oxy,
Het 2 or hydrexy3owherein the optional substituents on tWI/ERFESIgr oups are
each independently selected from G 4al k$?-, aryl, aryl C, Aal kyl,

C3acycl oal kyl, C3_7cycl oal kyl ClAal kyl, Het', Het2, Het'C, 4al kyl and

Het 2C, 4al kyl ; whereby R ,, may be 5 optionally linked to the remai nder of

t he nol ecul e V|aasulfo h C3 _7cycl.pal kyl

C2sal kenyl , C2.6al k nylo'IJ ugi-@{md ‘Bﬂeatr}g %ﬁox%ﬂﬁ@%g 05 ?‘l’hgér{f tF
substituted with haI og@ntlonﬁ #saszlyntse’%wws(wa)meac ingependently Wetptbm kyl ,
Het', Het2, optionally fiza@=alkyl, olylsaniSiiatiyl, €d:caetoaliql, CaheyaodkydC,salbdt i t uent s

are sel ect ed from Cldalye pet® I b kyl ,
C3acycl oal kyJ G 4al kyl , I—i%Y per C14§1|'ifglaﬁhﬁét ('SXlele\Qlw%‘f% gﬁl[ Each t

i ndependent 1%y is zero, Fﬁ%*?")@'m by eyt %‘64‘5?% ano b (- 0) -
_0 (=0 -, -NRg-C(R@is hydroges, Coatyrlanliodi Lealt;(nxkay:;@alkml aryl, Het Het? or

-NRr - G, 4al kanedi yl - { O)cMaucySépf@naly subsfhufeli Wth BalogenNM3AroR¢, %) adkyiS(=0),,

-NRB- C, . sal kanedi yl - &Sa yfﬁpt &r %{Eﬁ?lﬁ(mo ‘%I‘%Qﬁims“%of taF1 S( 0)2

group is attached to t oi ety is

optionally substitut ed" SH%IF“S’% are sgl Y M%!’FY‘H&QMY&@*BI'% »C, 4al kyl ,
aryl, C3acyd oal kyl , cxaaoyclbajw;@gh@cwalkmnalmr Het' yHe€, Het! Gyblkdped onal |y 20
substituted with C, 4al ke, pgen nitro, cyano, polyhal oC, 4al kyl, hydroxy,

C, 4al kyl oxy, g%ﬁ}aﬁg&wnde@gﬂr h% R4 is hydrogen, C, Aal kyl oxycarbonyl,

car boxyl , i (G 4al kyl ) am nocar bonyl
C3_3cycl oaI kyI G?Z*H’HTOR@WI '63@‘Zéal kynyl or C, 4al kyl optional I y substituted
with aryl, Het'L is Hg{tQ)-, -CBEFOY-cINRatd(70)-, -O-GalsMydnodiyle=0Opnyl , 25 car boxyl,

?:rri Zofﬁr Pgnyslo, ”D”Q\TRng,q‘,Elka(nSa:yl”@%)U )_g(gdjpfe,rgg@)él ,_ﬁm §28 Hl fonyl,
dis ugst |>lt u'g ed) ' ry{‘ﬂ{ \éé?"é"“g‘ﬁﬂ%f@é’tvﬁgffgh g’e'atﬁﬁbg_gﬁgﬁ‘gﬂr ‘F{? 5(518% WKy
aryl, aryl C Aal kyI is attcBed3e Yhe NRa Imojety; witerabyth¢ Sadalkgrediyhmpikty|is opHenally Het 2,
Het' C 4al kyl and sdﬂatt&&l wigl KMloxy,aFyl 3@t 'Répey al so be -X-R7 wherein Xis
-0- or -N(R7)- \{2 'is Cysalkyl, aryl, Cy.acycloalkyl, CsacycloalkylCi alkyl, or arylC) 4alkyl optionally
20 substituted with Cj4alkyl, halogen, nitro, cyano, polyhaloC;_salkyl, hydroxy,
Ci4alkyloxy, mercapto or Cy4alkylthio;
R, is hydrogen, C,alkyloxycarbonyl, carboxyl, aminocarbonyl, mono- or
di{C, salkyi)aminocarbonyl, C;_scycloalkyl, C;salkenyl, Cosalkynyl or Cy4alkyl
optionally substituted with aryl, Het', Het?, Cs.scycloalkyl, C)alkyloxycarbonyl,
25 carboxyl, aminocarbonyl, mono- or di(C,_salkyl)aminocarbonyl, aminosulfonyl,
C1—4alkyIS(=0),, hydroxy, cyano, halogen or optionally mono- or disubstituted
amino where the substituents are selected from C,.salkyl, aryl, arylC salkyl,
Cszcycloalkyl, Cs.zeycloalkylCysalkyl, Het', Het?, Het'Ci_salkyl and
Het2C14alkyl; or
30 R4 may also be —X-R; wherein
Xis —0-or -NR7)-Y-;
Y is -C(=0)-, -8(=0)z-, -O-C(=0)-, -NRs-C(=0)~, -C(=0)-C(=0)-, -0-S(=0).-
or —NRg-S(=0);-;
Rs is hydrogen, hydroxy, Csalkyl, Het'CMalkyI, HetZCMalkyl, aminoC, salkyl
35 whereby the amino group may optionally be mono- or di-substituted with
Cisalkyl;



Yis -((=0-, -§(=02-, -0=0-, -NRs-(=0-, -(=0-4=0-, -05(=02- or
-NRe-S(-0)2-; R5 is hydrogen, hydroxy, C, 4alkyl, Het'C, 4al kyl, 11 SEPT 2006
~Het 2C, . bal kyl , ami noC, 4al kyl 35 whereby the am no group may optionally be
nono- or di-substituted with C, 4alkyl; 11 SEPT 2006 WD 03/076413

PCT/ EPO3/ 50057 -63- R6 is hydrogen, G 4al kyl oxy, Het', Het'oxy, Het2,

Het' oxy, aryhyo @lo¥dapxy, aryloxy- G aal kyl, C, aal kyl oxyar Yer/eposfsoos?
al kyl oxyHet', Cl4 al kyl oxyHet 2, C, Aal kyl ggy- carbonyl am no,

am noCi 4al kyl am no, am no or am noCl4al kyl oxy and in case A is other than
C, -6al kanediyl, then R6 may al so be G _bal kyl, Het'C, .4alkyl, 5

Het ' oxyCl4al kyI Het 2C, 4al kyl, Het 20xyC - 4al kyI aryl C, 4al kyI

aryl oxyd 4al kyIRs ofs haﬁrpmccnsalkklyxy, Hetjwheat eb}yfleadﬁeta?m,ﬁo’lgr)m;v alnsiyxyoptl onal |y
be Tono- o \r/]vheL e CRARSI, mﬁll@loiyﬂi)jill(tmldﬂ@ﬁaxméthcgaﬁﬁgh&byﬁct R .aBdoxyA RGftake“
toget her with the S orm

Het' or Het2; 10 R[‘;A'M“gﬁﬁ‘g“’ammé'aal A"mﬂ]%t"‘g% of affnfl ﬁ‘ﬁéﬂ m){l%%gﬁg

C2. 6al kenyl , C2.6als W‘a'b '@ka"t?élyk nRe PXH?Pa‘?elciﬂ S%Iéﬂs’fqtl‘:‘trﬂaé‘ﬁlawth aryl ,

Het', Het2, £L3- 7cyHbt(5a¢b/EyJa1kyCHct&@1hklwldigz yOaayl, arylCarabyk yiyjoxpOi.alodar bonyl,
mono- or di (C, -, al kydmiAst M@arM§eacﬁmnn@5gwqulo tionSlly BEahday! Srlwhede.

hydr oxy, cyano, halo | |y nono- or i substituted where
the substituents aP® Efgdlsu? {dqte? Q:t(f," I?kyl aryl, aryl Cl4al kyl, 15

C3_7cycl oal kyl , R«@8d 74 Rs[taken togetasr wathﬂwrtrogmwm tqhich theseare ttachgd imey plsand
Het 2C, . 4al kyI Rs fcﬁmluedro@geﬁ,, C, 4al kyl, C24al kenyl, aryl C, 4al kyl,

C3_7cycl oal Jlgﬂjl l@/_-,rc;y al lI—i&Aglet %ﬁi{k@hﬁ ‘Galtfrg%’l 63!()}9/' Het 2,
r‘la VAE [

Het 2C, - 6al ky 1 P4, wherei n
saild C,.6alkyl is 2@“’8 Y sB'i’FgF“F%? "Eﬁﬁ@’?’ﬂ“{eﬁtgﬁf \ﬂ%"ﬁ"lﬁ%} I8 aryl
heteroaryl, Het', kabdyl, emmamtrmyl mhr@renm(&aa&yam:nmalsnﬁmlmdfdnyl nmono- or

di-substituted wit Qankyzet | hydafxyl%;znonﬁeyo h 8Carifo opNomEmy %ﬁ@)or wherein A
ICS Ealaigﬁggﬁdl yl, - %ubs}:tme& 5@2 subé%mgqts z}rpsie’leaﬁgz%l%hlméaqgjl{l 1 a%AC alkyl,
C, 4al kanedi iﬁ 25 Cepeyyjaalkylls: Gwlkaélﬁ@éﬂykyl Rgt= &t Hat' %—4ufyhéaﬁed| yl -S(=0)2-,
the NRS noiety is Caalkgll to the C 4al kanediyl noiety; Wis oxy, carbonyl,
oxycar bonyl,  cagbongtyen, @mﬁ(w B gamkm Yy GTLIRD, C, qepcrbgﬁ@r @;%WJloalkyl»
car bonyl am no or sul p 3 , optionally
substituted by ary ”aﬂfé( I}éf Qﬁet '82 et '§ 'n, ani no whereby the
am no group nayRibe ISthlnogwamH/z Hersatbyl or Coaalkmll W-Rm, wherein said C,alkyl is
20 optionally substituted with halogen, hydroxy, aryl, heteroary), Het', Het?, or amino
wherein said amino is optionally mono- or di-substituted with C;.4 alkyl; or
Ri2 may also be -N(Rs){ARs), wherein
A isCygalkanediyl, -C(=0}-, -C(=S)-, -S(=0),-, C,salkanediyl -C(=0)-,
Cisalkanediyl -C(=8)- or Cisalkanediy! -S(=0),-; wherein if A is C, salkanediyl
( 25 -C(=0)-, C.salkanediy! -C(=S)- or C,salkanediyl -S(=0);-, the NR5 moiety is
| attached to the C;salkanediyl moiety;
W is oxy, carbonyl, oxycarbonyl, carbonyloxy, oxycarbonyloxy, amino,
aminocarbonyl, carbonylamino or sulphur;
Ris is hydrogen, C,¢-alkyl, optionally substituted by aryl, Het', Het, hydroxy,
30 halogen, amino whereby the amino group may be optionally be mono- or di-
substituted with C;alkyl;
Ris is Cyealkyl, aryl, Het' or Het”.

2. A compound according to claim 1 wherein
35 L is-C(=0)-, -0-C(=0)-, -NRs-C(=0)-, -O-C,salkanediyl-C(=0)-,
-NR;s-Cjsalkanediyl-C(=0)-, —S(=0),-, ~O-8(=0);-, —NRs-8(=0) ,



substituted wth C 4alkyl; R14 is C, .6alkyl, aryl, Het' or Het2. 2. A
conpound according to claim!| wherein 35 L is -C(=0)-, -O C(an)-, 11SEPT 2006
-NRs-C(=0)-, -OC, -6alkanediyl-C(=0 -, -NR3-C, . 6al kanediyl-C(=0)-,

-S(=0)2-, -OS(=02-, NR3-S(=0)2 , 11 SEPT 2006 WD 03/076413 PCT/ EP03/50057
-64- -NRs-C, . 6al kanedi yl - S(=0) 2, whereby either the C(=0O group or the
S(=0) 2 groupwoingnmiBached to the NR2 noiety. 3. A conpouPd/ER%EmEfi ng to
claiml or 2 wherein R is hydrogen, Cl.-6&l kyl, 5 C2.6al kenyl, aryl C, aal kyl,
C3. 7cycl oal kyl, C3-7cycl oal kyl CG 6al kyl, aryl, Het,, Het'C, 4alkyl, Het2 or
Het 2C, 4al kyl ; wherein Het' is a saturated or partially wunsaturated

nonocyclic heterocm ﬁ%ﬂn@ﬁﬁ(%& (J’ec [q;?%%o%gmuﬁgrt%gg%@b%?upone or

nore het eroat om ri ng ‘nefber s ur and
which is opti onall?agifb%d(‘f’tﬂl?ﬂﬂ’dw%ne or rmre carbon atons. 10 4. A
conmpound according to claiml or 3 wherein L is -OCH2-C(=0-, -OC(=0) -,
-C(=0) - or- CH230 CA=ztnpound accdrdingnpclaimd @QebeinRy id lqdmggn, mll@f, claims | to 4

wherein 15 Ais C, Gﬁﬁk@:ﬁn%ﬂ’ldmalk 1& 79cloa9( gswféfd h% Eg F; Whereby

the point of atta ane ‘ﬁ group in
Y,

L hosm ol eti s coft ik et usa ‘R‘s’ ‘T’%‘“Hﬁ‘dfsc?dé‘r‘f"" or gatf
Het' C, _eal kyl, Het (rGatzyeateld yrionocxplicriet@rocBdd eying Wiaes chgy/mernbees, a*mcheongﬁin;up may

O?;EI %lal ![K beRGrmnODnler midte HeteRstohd e.cbm&bel&:ed%hkﬂﬁogen Z)ng%ﬁdrl dulfmcase -A- is
a en IS X ar
Het' C, 4al ky|, Het' o%y“é’?fa%{b%xal%k%euﬁhﬁﬂ%w lie oxy%g '¥'f Ky y

aryl C, . 4al kyoi aryl oxyC, Aal kyl _or am noC_4al kyl ;. and_in case - A

C, . 6al kanedi yl % heft crgPquad wﬂast@laladmz?wawm H%éto‘cme@("gky'oo?(‘oi‘é? Het 20xy
and in case -A is-@@Opal+@Ghe@iGHOX(0)- then R6 is C,_6al kyl oxy, Het', Het
| oxy or Het2oxy, aryl, C,.6alkyl, Het'C, .aalkyl, Het'oxyC, .aalkyl,

Het 2C, 4al kyl , sHetRQ&M&makangtmloﬁaé@lamLtoarwﬂemc 4al kyl or

am noC, 4al kyd ; r.eby, ro efiniti of R6 may
optional ly be 30 sﬁﬂ%tqlf%gaé‘aé)w t‘f n8' r“al%ﬁ‘?ééjﬁsczr@l Eeé%iyéh iR t%{]ed from
C,.aal kyl, C, .aal kyl - agtaghpmerife the E&W@W'b&?@aﬂk@m’f‘w} grapRyin thage mpietigsbony| |
aryl oxycarbonyl , Het, ,conthaing saidpipbi;, 4al kyl, Het' C 4al kyl or Het 2C, 4al kyl ;

and Rs is hydrogen, C,.¢alkyl, Het'C,salky}, Het’C, salkyl, aminoC, salkyl whereby
the amino group may optionally be mono- or di-substituted with C, jalkyl;
20 and
in case —A- is ~C(=0)- then R is C salkyloxy, Het', Het'oxy or Het oxy, aryl,
Het'Cy4alkyl, Het'oxyC,) alkyl, Het*C\ 4alkyl, Het>oxyC,.salkyl,
arylC, 4alkyl, aryloxyC, 4alkyl or aminoC, satkyl; and
in case —A- is C galkanediyl then R is amino, C,salkyloxy, Het', Het'oxy or
25 Het’oxy; and
in case —A- is Csalkanediyl-C(=0)- then R, is C,salkyloxy, Het!, Hetloxy or
Het’oxy, aryl, C,salkyl, Het'C,salkyl, Het' oxyC;_salkyl, Het?C) salkyl,
Het’oxyCMalkyl, arylC,.salkyl, aryloxyC, 4alkyl or aminoC, 4alkyl;
whereby each of the amino groups in the definition of R¢ may optionally be
30 substituted with one or more substituents selected from C;4alkyl, C,4alkyl-
carbonyl, C,_4alkyloxycarbonyl, aryl, arylcarbonyl, aryloxycarbonyl, Het',
Het?, arylC, Lalkyl, Het'C\4alkyl or Het’C,alkyl; and
Rs and —A-Rg taken together with the nitrogen atom to which they are attached

may also form Het' whereby Het' is substituted by at least an oxo group.
35

6. A compound according to claim 1 to 4, wherein



"R5 and -A-R6 taken together with the nitrogen atomto which they are
attached nmay also form Het' whereby Het' is substituted by at | eddtSERT 2906
~group. 35 6. A compound according to claiml to 4, wherein 11 SEPT 2006 WO
03/ 076413 PCT/ EP03/ 50057 -65- R12 is H, -NH2, -N(R5)(AR6), - Ci.bal kyl or

G -6al kyl -WR14, wherein said Cl.6alkyl is optionally substituted with

hal ogen, hydigxyse-@ty! . heteroaryl, Het', Het2, or am necegpésgnal!y nono-

or di-substituted wth C 4alkyl; Ais C .gal kanediyl or -C(=0- ; R5is
hydrogen, nethyl, Het' C, .6al kyl, am noC,.6al kyl 5 whereby the am no group
may optionally be nono- or di-substituted with C, .aalkyl; R6 is C,

4al kyl oxy, Het', amno; and in case -A- is other than J -6al kanediyl then
R6 may al so be Kt isghl-Nilb, NRDABsWaCkeplkylor Castlknb®-Raavkerein saifecalkiphis each of
the ngrilno7ngUps Mapticnafly Sibainkvd Wieh l&w’g&’_i,h&dﬂ&)@ﬂéryh/%ét&ozﬁylyﬂ&tgéﬁydroxy; 10 R14
is tl1. 7. conp toclak: . , erein gis

N(Rs) (AR6); Ais. C .g]gloggﬁgwhp%orpgé%%h -e&;v}n&g}fasl tl'n drogen; R6 isS

C, - 6al kyl oxy, Hats Crgikapsfiplar sGrO)-3 R dyhydrogennmethyl, Ié‘l’ﬁq\‘lléﬁ‘,‘y AMRACasAkYD,

am noC, 4al ky$ oxy; aherebnthe ammo graup imgy offfiondlly-be triven or Biesubstiputed with be G . 6al kyl ,
opti onal Ty be' substIT e R R e e e, P e ai m
optionally be subs ed.. : und acc i,N o claim
to 4, wherein 20 Rfi%‘ﬁl{ksa"elwfl}éef’lgyﬁ%rg%? Ae/er%ﬁﬁﬁyl'ﬁﬁﬁ{ﬁa%é%ﬂmo “‘?"g’%but yl;
optional |y substi t (tewgbxgack obthgaminggrappsmay optigspliiRel substipked; pr ef er abl y
pyrrolidinyl, Hai2opcaebatyilaly | m dazolyl or pyridinyl, or am no; wherein
the am no gr]@upRliﬁ“%p'gi onally substituted with C 4alkyl. 9. A conpound
according to claiml to 4, wherein 25 R12 is H, -NH2, -N(R5)(AR6), -C, 4alkyl
or ¢C,.6al kyl-WR, 4, wherei.n sajd C 4al kyl, i .optionally substituted with
hydroxy or aminb wHEPHPRINGZgpr '?‘ﬁtﬁt‘ilai“épép"tlwgﬂ%‘fll y nono- or di-substituted
with C 4 al kyl ; RAisi-3N(Rs)(4k);kanediyl or -C(am)- ; R5 is hydrogen, nethyl,

Het' C, . 5al kyl, ﬂﬁg@gﬁkar@&i&kdﬂ-qﬁd}f{m@bs\hy%g‘en@mB@xﬂlﬂ@/@bﬁlr,ﬂl’é{',g%l Ryl y be
nmono- or di -l§ubstl| Lt e%m\{\nth aggf,al.k(%u inF alﬁyq i san%‘,.. Qa%elf)(-l $>5¥(=(%e%n, am no;
and in case - A 273 O HéM 1TAR T bR KA P e AL “hay al 6t D8 " bal kyl |
Het' C, Aal kyl or Remwyvde,bs £ talyl, Hep Er-alkyl. axashneSh-alliyd veherehpeash efithe aminayy
optional | y be sgbagsiniaytoptiinal; t& substitdted®ith@, adikey.| , optional |y substituted by
aryl, Het', Het2, hydroxy, hal ogen, ami no whereby the am no group nay be

optional |y be NpNO, Qpuphrdsttiding Hbh Wid A wherddl ky! -
20  Rys is Ci4alkyl preferably methyl, ethyl or isobutyl; optionally substituted with aryl
preferably phenyl, Het' preferably pyrrolidinyl, Het? preferably imidazolyl or pyridinyl,
or amino; wherein the amino group is optionally substituted with C,4alkyl.

9. A compound according to claim 1 to 4, wherein

25 Rz isH, -NHa, -N(Rs)(ARg), -C, salky! or C, galkyl-W-R;4, wherein said C,salkyl is
optionally substituted with hydroxy or amino wherein said amino is optionally mono- or
di-substituted with C,4 alkyl;
A is C\ salkanediyl or -C(=0)- ; Rs is hydrogen, methyl, Het'C_salkyl, aminoC, calkyl
whereby the amino group may optionally be mono- or di-substituted with C;alkyl; Re

J

30  is C,salkyloxy, Het', amino; and in case —A- is other than C, satkanediyl then R may
also be C,salkyl, Het'C,; qalky! or aminoC,salkyl; whereby each of the amino groups
may optionally be substituted;

Rus is H, Ci.¢-alkyl, optionally substituted by aryl, Het', Het?, hydroxy, halogen, amino
whereby the amino group may be optionally be mono- or di-substituted with C, 4alkyl.

35 R4 is alkyl, aryl Het', Het®.



35 R4 is alkyl, aryl Het', Het2. 11 SEPT 2006 -66 10. A pharnaceuti cal
conposition, conprising an effective amount of at |east one conpoUrkEFrIS2006
claimed in any one of clainms 1 to 9, and a pharnaceutically tolerable
excipient. 11. A substance or conposition for use in a nmethod of treating or
conmbating infection or disease associated with nulti-drug resistant
retrovirus infection in a mammal, and said nethod conprising adm ni stering
an effective anount of said substance or conposition, said substance or
conposi tion conprising at |east one coffpound according to any one of clains
1to9, tosaid mammal. 12. The use of a conmpound as clainmed in any one of
claims 1 to 9 in the manufacture of a nedicanent for treating or conbating
i nfection Idx displsmaasisodicatmpdsitin, hompuding ardeffigtivesmetrdf atrledst ovi r us

infection in a mamual . 13. A.copposition. canpr.i.sisn t |least (a),.a conmpound
of fornula (1) °%& CQIPB?“H@&‘SF@“ i3 04e ?%cq"g{%r‘]&? % %}daaaptggg%‘:ﬁag%l%l?i retroviral
agent for the siletableanepumt. separate or sequential use. 14. Use of a

conpound according to any one of claims 1 to 9 in the nmanufacture of a
preparation for inhibiting a protease of a multi-drug resistant retrovirus

ina nm | infected with sai.d retrovirus., 15.. A substance.or.conposition
o usen L 1ol Rl b chmbRfion F Y itaienddt Geatng Bt FORRGE FERTRR S
retrovirus in &rdreaselasdoblatdtvaith wukibdr@iddistagi fe@¥likSinfetfbrtlin aHitfiarce or
conposition conprising a conpound according to any one of clains 1 to 9,

and sai d met hodng &g meshadgorprisig sdsinisiering aprebieeticamamt of idyybaawaant of
said substance CoiPiReeH, i Quﬁs&n@@bldco%m& comprising at least one compound

according to any one of claims 1 to 9, to said mammal.

12.  The use of a compound as claimed in any one of claims 1 to 9 in the manufacture
of a medicament for treating or combating infection or disease associated with

multi-drug resistant retrovirus infection in a mammal,

13, A composition comprising at least (a) a compound of formula (I) as claimed in
claims 1 to 9 and, (b) a second antiretroviral agent for the simultaneous, separate
or sequential use.

14.  Use of a compound according to any one of claims 1 to 9 in the manufacture of
a preparation for inhibiting a protease of a multi-drug resistant retrovirus in a

mammal infected with said retrovirus.

15. A substance or composition for use in a method of inhibiting a protease of a
multi-drug resistant retrovirus in a mammal infected with said retrovirus, said
substance or composition comprising a compound according to any one of claims
1 to 9, and said method comprising administering a protease inhibiting amount of

said substance or composition to said mammal.



