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Although the protease inhibitors on the market have excellent properties there is a
constant high medical need [or novel protease inhibilors that are able lo combat a broad
spectrum of mutants of HIV with little variance in fold resistance, have a good
bioavailability, i.e. a favorable pharmacokinetic and metabolic profile, and experience
35 little or no effect on their potency due to plasma protein binding and in addition show
as little as possible side effects in human beings.
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The term"C _6al kyl" as a group or part of a group defines straight
and branched chai ned saturated hydrocarbon radicals having from1 to
6 carbon aly@moHusdRsas WO 2007/ 147884PCT/ EP2007/ 05623 SpcOrp2dWiddydss
et hyl, propyl, butyl, 2-nethyl-propyl, pg_ntyl , hexyl, 2-nethyl butyl,
3-net hyl pentyl and the |ike. The term "C34cycl oal kyl " as a group
or part of a group is generic to cyclopropyl, 5cyclobutyl,
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time in any @@mamm@mam%b@:#ptlcreﬁpmpt@unénn p sonicagfestion diont appresimatgly Gal to
group or parﬁo%fméaﬁ&@lupfrblﬁaﬁ?&kﬂﬁﬁ@blyﬂ@ 3% setuirwadigd, or partially
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menbers and Pue® tbfriefaemabllephantaoolegilca'tlmgomidsﬂragtjcuimﬁyclhﬁin:mimjf AgAIh e
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o oo, o | o IR At SR A o k@%*e g Ry o B
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use, the2salwxgosufe lodHyonres, bod tnmsﬁismn( ¢xcharge OF bydyafheds, hivsseaasiienial n
Hovever . sal Lo pauitecPIRINEE R 0N, DB e REEBR IR |
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35  can be used in the manufacture of a medicament useful for treating conditions

associated with HIV and other pathogenic retroviruses, in particular medicaments
useflul for treating patients infected with multi-drug resistant HIV virus.



dodecyl sul phuric, heptanoic, hexanoic, nicotinic, propanoic,

hydr oxyacetic, lactic, pyruvic, oxalic, malonic, succinic, maleic,
fumaric, nRlgReudsharic, citric, nmethane- sulfonic, etfERasydfRe:s.
benzenesul fonic, p-toluenesul fonic, cyclamc, salicylic,

p-am nosalicylic, panpbic and the |ike acids. 20 Conversely said acid
addition salt fornms can be converted by treatnent with an appropriate
base into thehd dopebimive of & MhtirdheirslasapotESandfa dodipeuhdof(thg presen( | 1)
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cal ci um shl t ReRgianr jimRlaneguy pepatiiq 97 spqugatizl iS¢ hdEaiment S%.re fer
benzat hi ne, iNfagBomsy In, pastidulpk,lic dwi treaimeny dff iafrationsevithahtls-dragksis@ht s wi t h
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oxi di zed to TH% -%}ﬂfﬁ%}b‘ ¥¢'8xi de. To obtain said N-oxides the
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i o o e LB E BENASIRA R0 hafl e pErronge os
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conmpounds h yﬂlﬁqgmggggj&r gﬁgrﬁelé,_l) or (II)", or any simlar terns such
as "conpoun og conig unofs of . the invention" and the ljke, is rreanciﬁ)fto
al so conpri s&<hmpdplatyg iy de aminsiored ddhpBaed dgferss rie as te songpugarpl)

may form Thhge presemt 20entjpnoPhefegibly sheusdghthgticofisutis mothdmbr vio-acdnhei se
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can act synergistically, in an addilive way or antagonistically, This can be assessed i

an experimental setting where the potency of different ratios of the two HIV-protease
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1, 3-di oxol en-2-onyl met hyl esters for exanple

5-met hy 1- lwddhoxdsgn- 2-onl y- nethyl; and G _6all coxycagdoepsiereshy!
esters for exanple 1-nethoxycarbonyl oxyed hyl which may be forned at
any carboxy group in the conpounds of this invention. 5 An in vivo
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a hydroxy griabipitbrRGd pie@srcdNREYANER beqilcﬂfea 1§mﬁolﬁﬂogahlﬁgmpataecoe@hgtcsthe

and a-acyl ox r 't of
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derivative t¥R&gnentp ljeswar evplaria Aseaspsush 2§ § ﬁammcylaﬂv upqfyh
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present d5n t he compounds of the invention. For exanple, isotopes of

hydrogen i noyHgdRyd ihd | !eHH“ amng eyt %Hsé&f“nf%faﬁmhg%%?@oﬁﬁds%@?mma @64 tifle
C 13 and C14. WO 2007/ 14/884PCT/ EP2007/ 05623 pr esent

conpounds udkid MEANt (RPN R OREPrANYE SRS Gt Fﬁtotlh’éfhtcat?‘éﬁlt%?rerl c
forms. Such ekpiession wslitgfTouigtitusal” iexplatel Wity a sdlettiontiech the iddivated oo,

formul a are 4 %ﬁé&qﬁﬁ LR 1{19%&1&:@&0& dseﬁ’orﬁ‘{'af\thlé}lt%% hoY %Qd%&{e‘&f ar;.[dh RfEsent

i nventi on. inven on may
al so exiXk |SHb9LUHéIOF1 r@@tulé? @M@WC@HY Figble seripeynd, T%ﬁﬁpmﬁ@#ﬂdﬁhiﬁg@ al |

possi bl e cormﬂmﬂa m@t tu@u@fveﬁmtﬁan@a aicOiRleongesliddy ibMe Safi®n

sequence of bo %h) alg[&gr? g er ent t hr ee- di mensi onal structures,
which are nd'fux 3? 2Ry inlo ¢ jhFREIGARENY i se ment i oned or
i ndi cated, the chem cal designation of conpounds enconpasses the

m xture of ad sE’cPﬁé!exH' fRe %13%86@910%[9 e ds¥a rodH &t paft  QLFR: néfc fi
sai d co? r}g‘u gl 0ssess.  Said m xt ure r%ay cor?taalon g plé’@ o
di ast er eomerSOHARIGH: BRI GTOHS s of the basic nol ecul ar structure of
sai d conpound. All stereochernically isoneric forns of the conpounds
The term “C,salkyl” as a group or parl of a group delines straight and branched
chained saturated hydrocarbon radicals having from 1 to 6 carbon atoms such as



one isonmer and none of the other), nore in particular, conmpounds or
i nternedi ates having a stereoi soneric excess of 90% up to 100% even
nore in paio HhtAksshavi ng a 25 stereoi someric excess of pS4dpHeds623s
100% and nost i n partl cul ar having a steggem sorrerl c excess of 97% up
to 100% The terns 'enantionerically pure' and 'diastereomerically
pure' should be understood in a simlar way, but then having regard

to the enant ineii®l, thyk¥eBs5 bulyg 2paahyMebyyLiRetylihasfle2-aRmBlutylexcess of

the m xture u re stereoisoneric fornms of conpounds
and inter rred%’ g%eﬂjﬁp% ggﬁd%?flf?% invention may be obtained by the

application of art-known procedures. For instance, enantioners may be

separ at ed from @as F‘cpk?&Ba]EM” hde r%ﬁﬂ; BEHdrVEE a%’r&‘ﬁi @lebderialid @ﬁl@oﬁy’ﬂe' r
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isoneric fornms of the appropriate starting WO
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reacti on occurs st’ereos sSpeci
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section Genepals ixpedhte@nt al procedures. NWR spectra were recorded
on a Bruker Avance 400 spectrometer, operating at 400 MHz for with

CDC13 as solvent. In every case tetrarret hyl silanc (TM5) was used as
i nt er nal 25t didthasth groeod pat of algréupss defercd ay mnaromatpmoseryclic, balycdesori n

Hz. 25Mul ti Fllflbfdlﬁ:)‘lel'el%c#raghm&éeﬁqeféﬁbﬂg3 %ohﬁ I](I% hawh g n%?pgl%‘férﬁ}lﬂr ga ipd

for doubl et for "a_mu e of
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purchased f rmox9aPRbEAIB m&RH € BSulsAEfic¥Samino, nitro, cyano, haloCsalkyl,

carboxyl, C;salkoxycarbonyl, Cs.scycloalkyl, optionally mono- or disubstituted

aminocarbonyl, methylthio, methylsulfonyl, aryl, Het' and an aromatic monocyelic,

bicyclic or tricyclic cycle or heterocycle having 3 to 12 ring members.

35
The term “aryl” refers to any functional group or substituent derived from a simple

aromalic ring, There are more specific terms, such as phenyl, 1o describe unsubstituied
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were used as received. Columm chromat ography was carried out on

silica gel b 807200 gm (ROCC). Thin |ayer chromatogg @{}E%
performed on O@rfllﬁca gel 60 F254 plates gybrck). Anal ytica I(-” 6233

done on a Waters Alliance 2795 (punp + auto sanpler) system equi pped
with a Waters 996 photo diode 5 array-detector (system 1l and system

2). To chec karyhgoﬁwalnﬂxut%tstoh@[ye@@upg blr@ﬂ ss AbRrasiRr RBRIOed gﬁlapgg but
systens were, used. %f %{obg erra Ms C18,

4.60 mm x 100" uﬁ)“se‘ﬁ’ﬁ “SHAA ’ﬁ‘”&%‘lﬂr%%?r . H4 and 5% CHBCN in
H20, nobile phase B: CH3CN. Analysis were run at 55C using a flow

rate of 1.5 Ril tﬁéﬁ&uﬂ@ﬁéey {h@QalEsrtﬁcf)ﬁHnﬁl‘% Bgfo%ﬁ‘lg'(ﬁ%} (I])Oarmh'ase \Qﬁ’e@n e 4
mn: 5%A, 7.2 mn; @ver 1on

was inj ect edcouﬁfﬁéloé‘dﬁl’li‘%“?}?‘ifﬂl Yo Hbvsyi?wiw asmtatblﬁn@me&s%ts%avmga
m nut es. El upladnpeakalivensccosiise t@thicationamsy aigd Bndusseefoe aginipld, Xntha ) .

mobi | o phaser ieiphk Bl ph € plekinechileatierfie s fibolnd ol o
B: CH3CN. Ann(si Sllwelise wheiherphammceyligalyyacgeptpilpvoy aetarcincludas! with nmt

appl yi ng theanfﬂﬁid,mmg,gse:h&ngé;amnent O mn: 95%A, 5.4 mn. 5%\ 7.2
m n: S%\H% El ut ed peaks were detected at a single wavel ength (Xmax).

The retention time for one representative exanpl e of each subset of
conpounds i sTlgiphermandlidally nespplrble dr physinlonicadly Lolatable gyiditibe silislophs, oheh
representatiye c&ﬁﬁaﬁah§u4es e %Péie& muanﬁéraa?ré ali td ﬁ)r&%ameoﬂ\s%%%upgg
The ot her co fﬁig cl ass; n(% nd D respecti velﬁl\é wer e

synt hesi zed 1? usé%ntg Molﬁé‘t“a%“ i?”éﬁair %Fe“é‘&‘PP]‘Se OrSgUR AfES gich as
Synt hesi s ofhydrohalic acids, e.g. hydrochloric or hydrobromic acid; sulfuric; henusu]phunc nitric;

1-B 3- d
oy~ pr opy ) LaoRal %9%@?31*‘%%%%?8?% ?a?%ﬂ%"% f%’*.s%%ﬁh Ch
deri vat i ves ®dogylsulphurip,hepiangig. fepanoic icotpiry RropinRis2ldsoxyaggtc, lactic,

2007/ 147884 Rl 2081, dafmhd5 suctfric, Sml't@d’rﬁulﬂaHCSyﬂhheatﬁlcp&tnc, methane—

B T
Descri pti on ofminpealichlisrparapicaad deilénscifior scheme 2 10

(1-Cycl omentyl - pi peridin-4-yl)-carbamc acid tert-butyl ester (3)
Thi's conpou ynt.hesi fr t he cqommerci al avai | abl.e

oi por | di e 4-GAERBR Y Sedfeinp PR cdpapread bl v RsntRtn |
equi v) whi cheppropriaic el ivedhé freclpet 6bmnt rile (150 nl), followed by the
addi ti on of iodo-cycl opent ane (9.79 g, 50 mmol, 2 equiv) and 1C2CC3

(3.45 9, 25 Tmompound% ol \llgnnuila-lh(?) osrc()Ill)ugoln?ang\g/agn gcticllur: En(?o?onartnay also be
25 converted into their non-toxic metal or amine addition salt form by treatment with
appropriate organic and inorganic bases. Appropriate base salt forms comprise, for
example, the ammonium salts, the alkali and earth alkaline metal salts, e.g. the lithium,
sodium, potassium, magnestum, calcium salts and the like, salts with organic bases, e.g.
the benzathine, N-methyl, -D-glucamine, hydrabamine salts, and salts with amino acids
30  such as, for example, arginine, lysine and the like.

Conversely said base addition sall forms can be converied by treaiment with an
appropriate acid into the free acid form.

35  The term “salts” also comprises the hydrates and the solvent addition forms that the
compounds of the present invention are able to form. Examples of such forms are e.g.
hydrates, alcoholates and the like.



15 roomtenperature for 48 hours. Due to the inconpl eteness of the
reaction, iodocyclopentane (1.70g, 8.69 nunol, 0.35 equiv) and K2CGO3

(1 g, 7.2 b714%849 equiv) were added to the sol uti ONp B 0fAskds5 ON
was stirred at roomtenperature for sevelral hours. The solution was

filtered over a bed of dicalite and the flltrate was evapor at ed under
reduced pressure to obtain 3 (6.70 g, 25 mmpol, quantitative).
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(1 Dany1° 3435 R ROERS oy prpmale T oY ISPl g & cthanol and the ke,
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methyl, Cyalkanoyloxymethyl esters for example pivaloyloxymethyl, phthalidyl
esters, Cs.gcycloalkoxycarbonyloxyC salkyl esters for example I-cyclohexylcarbonyl-
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C6H5CH2) , 3.
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(benzt hi azol g
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(pyrrolidi ne‘?? ylonesgroyp tghey- OTéIHOSIt@H?f *E")PF“‘(OQW?%I Errreyy e%\?fa l”‘€1§I—|2)

2. 55 2. 87 (raxathplk,arfy, C1239£17a:113y11e2tefsmn i culEiZy Makath yTeRers] ad by in)

and CH, H3a 0

(pyrrolidi ne‘%l ?tgc#&%m@%%ggégg@gpﬁnﬂ%%%%g ‘f’”%%%g&%‘ﬁers’ ¥ h§r§1n(the
3H, CH3), 3.¥lgdparzmayhaveaeqe aoppore dmibimpnds-PExamies of afkanoyl ggers ge 3H,
CH2, H2 &Nd dathdyteapdmiine @l steta@2- 5. 08 (in, 2H, CH H3 and NH), 5.62
(d, 1H, J= 5.15, CH Hea), 6.30-6.42 (m 1H, NH), 7.12-7.40 (m 5H,

C6H5), 7.57 (d, 1H, J= 8.54, CH 5(benzthiazole)), 7.68 (dd, 1H, J=
1.96 and J= Bhegarm @anfpoemberhioapotmsls havigg 0@ foanuld @) o @), 06 Zny Omilar

(benzt hi azol t@;)[ﬂs subll W%ﬁﬁﬁablﬁﬂl &fcoﬁgm}ﬁb' Bflthe 1nve11t1on and the 11ke, is meant to also
(1- Benzyl - 2- hydr ox tet

I n-3-
PYrrolidi n- £9PES mﬁ%‘??i‘éfisﬁf\(%z‘%ﬂf@ %edglmwveﬁw 15 u%‘r%rﬁ]gﬁ'l‘ir“%ar bam
ic acid 20 Haoserdmplet of md@bQitedl inrmacord@nygd with tlerin(édipn (rehas,shubpre not

limited to, (a) where the compound of formula (I) or (II) contains a methyl group, a
hydroxymethyl derivative thereof; (b} where the compound of formula (I) or (1)
contains an alkoxy group, an hydroxy derivative thereof; (¢) where the compound of
formula (I) or (IT) contains a tertiary amino group, a secondary amino derivative

30 thereof; (d) where the compound of formula (I} or (I) contains a secondary amino
group, a primary derivative thereof; (¢} where the compound of formula (T} or (I}
conlains a phenyl moiety, a phenol derivative thereof; and (f) where the compound of
formula (I) or (11} contains an amide group, a carboxylic acid derivative thereof.

35  The present invention is also intended to include any isotopes of atoms present in the
compounds of the invention. For example, isotopes of hydrogen include tritium and
deuterium and isolopes of carbon include C-13 and C-14.
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95.18 % HPLC (system2) (286 nm tR 3.40 mn, 94.56 % ' H NVR(CDC13)

30. 88 (dCI—é’HQI—MD]?“%f%l CH3), 0.90 (d, 3H J= 6. 38, %)P%%@goﬂoa%s

(m 2H 65-1.98 (in, 15 3H, (i sobutyl)
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(m 11H, CH, H3a and OH and CH2-N and CH2 (isobutyl) and CH
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6. 18-6. 49 (nmclj;&t;dmﬂ)mtmsmpemfztlﬁb resent @kEntd06. C6HS5 and CH (pyridi ne)),
7.50-7.60 (m 1H, CH (benzthiazole)), 7.60-7.75 (m 2H, CH

(benzt hi azole and CH (pyridine)), 7.91-8.08 (m 1H, CH

(benzt hi az E%%Presemwn@oesd vssfl ibihe cugrent ipentinrvagy also exist imfhgir c onpounds
prepared ( nOstﬁeocﬁaeﬁﬁ:)allﬁ tsenﬂﬁ@fc@ﬁledbfhhﬁ{gmﬂ possibiialeb@pdund ehade OplpeHle bame25

(C::: ZS sRe ﬁ/FAL C m@&%ﬁ) R{r ?r%%gx&é i%@lﬁ%é)f :Pglgds bu\Iﬁlng (%iffereﬁqﬂ}%g 'ﬂmqen'\k?)nalas S
structures, which are not interchangeable. Unless otherwise mentioned or indicated, the
chemical designation of compounds encompasses the mixture of all possible

10 stereochemically isomeric forms, which said compounds might possess.
Said mixture may contain all diaslereomers and/or enantiomers of the basic molecular
structure of said compound. All stereochemically isomeric forms of the conpounds
used in the present invention either in pure form or in admixture with each other are
intended to be embraced within the scope of the present invention including any

15 racemic mixtures or racemates.

Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,

20  the term 'stereoisomerically pure' concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i. e. minimum 90% of one isomer and maximum
10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of
one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 90% up to 100%, even more in particular having a

25  stereoisomeric excess of 94% up to 100% and most in particular having a
stereoisomeric excess of 97% up to 100%. The terms 'enantiomerically pure' and
'diastereomerically pure' should be understood in a similar way, but then having regard
to the enantiomeric excess, respectively the diastereomeric excess of the mixture in
question.

30
Pure stereoisomeric forms of compounds and intermediates used in this invention may
be oblained by the application of art-known procedures. For instance, enantiomers may
be separated from each other by the selective crystallization of their diastereomeric
salts with optically active acids or bases. Examples thereof are tartaric acid,

35 dibenzoyltartaric acid, ditoluoyltartaric acid and camphosulfonic acid. Alternatively,
enantiomers may be separated by chromatographic techniques using chiral stationary
phases, Said pure stereochemically isomeric forms may also be derived [rom the
corresponding pure stereochemically isomeric forms of the appropriate starting
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materials, provided that the reaction occurs stereospecifically. Preferably, if a specific
stereoisomer is desired, said compound will be synthesized by stereospecific methods
of preparation. These methods will advantageously employ enantiomerically pure
starting materials.

The diastereomeric racemates of formula (I or II} 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 chromatography.

It is clear to a person skilled in the art that compounds of formula (I) or (II) contains
five asymmetric centers and thus may exist as different stereoisomeric forms. Two
asymmetric centers are indicated with an asterisk (*) in the figure below for formula (1)

NH—R
o
N
0O N
0
ow 0
I\ S * X
HO
@

The absolute configuration of each asymmetric center that may be present in the
compounds of formula (I} may be indicated by the stercochemical descriptors R and S,
this R and S notation corresponding to the rules described in Pure Appl. Chem. 1976,
45, 11-30.

The same is applicable to formula (II).

Example section
General experimental procedures.

NMR spectra were recorded on a Bruker Avance 400 spectrometer, operating at

400 MHz for 'H with CDCl; as solvent. In every case tetramcthylsilane (TMS) was
used as internal standard. Chemical shifts are given in ppm and J values in Hz.
Muliiplicily is indicated using the [ollowing abbreviations: d for doublet, t for a triplet,
m for a multiplet, etc. For the sake of brevity it was opted to completely characterize
(NMR included) one representative example of each subset of compounds. Low-
resolution mass spectra (LRMS) were performed on an ion trap (ThermoFinnigan LCQ
Deca) or a time of flight (Waters LCT) mass spectrometer using electrogpray ionization
(ESI) in positive mode. All reagents, were purchased [rom commercial sources (Acros,
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Aldrich, Fluorochem,...) and were used as received. Column chromatography was
carried out on silica gel 60 A, 60-200 pm (ROCC). Thin layer chromatography was
performed on silica gel 60 Fasq plates (Merck). Analytical HPLC was done on a Waters
Alliance 2795 (pump + auto sampler) system equipped with a Waters 996 photo diode
array-detector (system 1 and system 2). To check the purity of the end products two
chromatographic systems were used. System 1: column: Waters Xterra MS C18,

(3.5 pm, 4.60 mm x 100 mm), mobile phase A: 20 mM CH3;COONH, and 5% CH;CN
in H>O, mobile phase B: CH3CN. Analysis were run at 55°C using a flow rate of

1.5 mL/miin applying the following gradient: 0 min: 95%A, 5.4 min: 5%A, 7.2 min:
5%A. In every case, 10 pl of a 1 mM solution was injected. The equilibration time
between two runs was 1.8 minutes. Eluted peaks were detecied at a single wavelength
(Amax). System 2: column: Waters SunFire C18, (3.5 um, 4.60 mm x 100 mm), mobile
phase A: 10 mM HCOONH; and 0.1% HCOOH in H>O, mobile phase B: CH;CN.
Analysis were run at 55°C using a flow rate of 1.5 mL/min applying the following
gradient: 0 min: 95%A, 5.4 min: 5%A, 7.2 min: 5%A.. Eluted peaks were detected at a
single wavelength (Ay.x). The retention time for one represeniative example of each
subset of compounds is given and is reported in minutes. The synthesis of one
representative example (compound 7 in class A) is fully described. The other
compounds (in class A and B, C and D respectively) were synthesized in the same way

as already described.

Scheme 1. Synthesis of {1-Benzyl-3-[(2-amino-benzothiazole-6-sulfonyl)-isobutyl-
amino]-2-hydroxy-propyl}-carbamic acid hexahydro-furo[2,3-b}furan-3-yl ester
derivatives 5-25.

(i) RNH;"CI” EtzN, THE/10% NayCOs.
0\
Yo
S
\N

OoH

5-25
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Scheme 2. Synthesis of 1-cyclopentyl-piperidin-4-yl-ammonium chloride (4).

H
\‘,o\g, N\Q i i, \‘/ojg

2

H
N

U™ " Uy

(ii) Jodo-cyclopentane, KoCOs, CH3CN; (iiiy HCV/i-PrOH, CH30H.

Example 1
Description of the chemical reactions for scheme 2

(1-Cyclopentyl-piperidin-4-yl)-carbamic acid ferf-butyl ester (3)

This compound was synthesized from the commercially available piperidin-4-yl-
carbamic acid zerz-butyl ester (2) (5 g, 25 mmol, 1 equiv) which was dissolved in
acetonitrile (150 mL), followed by the addition of iodo-cyclopentane (9.79 g,

50 mmol, 2 equiv) and K3COs (3.45 g, 25 mmol, 1 equiv). The solution was stirred at
room temperature for 48 hours. Due to the incompleteness of the reaction, iodocyclo-
pentane (1.70 g, 8.69 mmol, 0.35 equiv) and K2CO; (1 g, 7.25 mmol, 0.29 equiv) were
added to the solution. The solution was stirred at room temperature for several hours,
The solution was filtered over a bed of dicalite and the filtrate was evaporated under
reduced pressure to obtain 3 (6.70 g, 25 mmol, quantitative), LRMS(ES+): m/z 269.

1-Cyclopentyl-piperidin-4-yl-ammonium chloride (4)
(1-Cyclopentyl-piperidin-4-yl}-carbamic acid ferz-butyl ester (3) (6.70 g, 25 mmol,

1 equiv) was dissolved in methanol (30 mL), followed by the addition of 6 N HCl in
isopropanol (10 mL). The solution was stirred at room temperature for 24 hours. Due to
the incompleteness of the reaction, 6 N HCI in isopropanol (10 mL) and mcthanot

(50 mL) were added to the solution. The solution was stirred at room temperature for
another 24 hours. LC-MS indicated incompletion of the reaction. Tetrahydrofurane

(20 mL), 6 N HCl in isopropanol (10 mL) and methanol (200 mL) were added to the
solution. The solution was stirred at room temperature for 5 hours, followed by the
addition of 6 N HCI in isopropanol (10 mL). The solution was stirred at room
temperature for 72 hours. The solution was evaporated under reduced pressure to obtain
4 (4.20 g, 25 mmol, quantitative). LRMS(ES+): ni/z 169.
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Example 2
Description of the chemical reactions for scheme 1

Preparation of compound (I-benzyl-3-{f2-(1-cyclopentyl-piperidin-4-ylamino)-
benzothiazole-6-sulfonyll-isobutyi-amino}-2-hydroxy-propyl)-carbamic acid
hexahydro-furo[2,3-b]furan-3-yl ester (7) (class A)

{1-Benzyl-2-hydroxy-3-[isobutyl-(2-methanesulfonyl-benzothiazole-6-sulfonyl)-
amino]-propyl}-carbamic acid hexahydro-furo[2,3-b]furan-3-yl ester (1) * (10 g,

15 mmol, 1 equiv), 1-cyclopentyl-piperidin-4-yl-ammonium chloride (4) (6.02 g,

25 mmol, 1.67 equiv) and triethylamine (6.10 g, 60 mmol, 4 equiv) were dissolved in
tetrahydrofurane (200 mL), [ollowed by the addition of 10% Na,COs; in water (50 mL).
The solution was stirred at room temperature for 48 hours. The organic layer was
separated and washed with saturated NaHCOj solution. The organic layer was dried on
MgS0,, filtered and evaporated under reduced pressure. The crude product was
purified by column chromatography on elution with dichloromethane:ammonia in
methanol (7N) (100 to 95:5) to yield the title compound (4.45 g, 15 mmol, 39%).
LRMS(ES+): m/z 756 [M+H]"; HPLC (system 1) (290 nm) tg 4.16 min, 97.11 %;
'H-NMR(CDCl;) 0.87 (d, 3H, J= 6.48, CH3), 0.92 (d, 3H, J= 6.50, CH3), 1.33-1.51 (m,
41, CH, (2x) (cyclopentyl)), 1.51-1.77 (m, 6H, CH; (2x) (piperidine) and CH,, H4),
1.77-1.96 (m, 5H, CH; (2x) (cyclopentyl) and CH (isobutyl)), 2.09-2.28 (m, 4H, CH;
(2x) (piperidine)), 2.43-2.59 (m, 1H, CH (cyclopentyl)}, 2.72-2.85 (m, 1H, OH),
2.85-2.92 (m, 1H, CH, H3a), 2.92-3.12 (m, 5H, CH (piperidine} and CH,-N and CH»
(isobutyl)), 3.20 (dd, 2H, J= 8.63 and J= 15,16, CH; of C4HsCH>), 3.58-3.79 (m, 3H,
CHa, H5 and CHa, H2), 3.79-3.91 (m, 3H, CH», H2 and CH-NH and CH-OH),
4.90-5.10 (m, 2H, CH, H3 and NH), 5.42-5.59 (m, 1H, NH), 5.62 (d, 1H, J= 5.04, CH,
Héa), 7.12-7.32 (m, 5H, C¢Hs), 7.52 (d, 1H, J= 8.54, CH (benzthiazole)), 7.67 (dd, 1H,
J=10.99 and J= 8.47, CH (benzthiazole)), 7.95-8.02 (brs, 1H, CH (benzthiazole)).

! Surleraux, D. L. N. G. et al. Broad spectrum 2-(substituted-amino)-benzothiazolesulfonamide
HIV protease inhibitors/ PCT Int. Apl. 2002, W02002083657.

? Surleraux, D. L. N. G. et al. Design of HIV-1 Protease Inhibitors Active on Multidrug-
Resistant Virus.; J. Med. Chem. 2005, 48, 1965-1973,
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Preparation of compound (1-Benzyl-3-{[2-(1-benzyl-piperidin-4-vlamino)-
benzothiazole-6-sulfonyl]-isobutyl-amino}-2-hydroxy-propyl}-carbamic acid
hexahydro-furo{2,3-b]furan-3-yl ester (11) (class B)

H
# 2 (o S*heV¥e

H Oi(N 0
LRMS(ES+): m/z 778 [M+H]"; HPLC (systeml) (296 nm) tx 4.92 min, 95.51 %; HPLC
(system 2) (296 nm) tr 3.65 min, 95.41 %; "H-NMR(CDCls) 8 0.90 (d, 3H, J= 6.52,
CHj), 0.97 (d, 3H, J= 6.55, CH3), 1.55-1.71 (m, 6H, CHa (2x) (piperidine) and CH,
H4), 1.71-1.99 (m, 1H, CH (isobutyl)), 2.09-2.19 (m, 2H, CH» (piperidine)), 2.19-2.35
(m, 2H, CH; (piperidine)), 2.70-2.93 (m, 3H, CH (piperidine} and CH, H3a and OH),
2.93-3.12 (m, 4H, CH,-N and CH; (isobutyl)), 3.12-3.29 (m, 2H, CH, of CsHsCH,),
3.58 (s, 2H, C¢HsCH,), 3.61-3.81 (m, 3H, CH>, H5 and CH,, H2), 3.81-3.92 (m, 3H,
CH», H2 and CH-NH and CH-OH), 4.91-5.11 (m, 2H, CH, H3 and NH), 5.49-5.61 (m,
1H, NH), 5.62 (d, 1H, J= 5.15, CH, Hé6a), 7.08-7.41 (m, 10H, CsHs), 7.55 (d, 1H, J=
8.55, CH (benzthiazole)), 7.67 (dd, 1H, J=1.63 and J= 8.56, CH (benzthiazole)),
7.92-8.10 (m, 1H, CH (benzthiazole)).

Preparation of compound [1-Benzyl-2-hydroxy-3-(isobutyl-{2-[I-(2-methoxy-ethyl)-
pyrrolidin-3-ylaminol-benzothiazole-6-sulfonyl}-amino)-propyl]-carbamic acid
hexahydro-furo[2,3-blfuran-3-yl ester (17) (class C)

NG

CH KO( 2
O
/
LRMS(ES+): m/z 732 [M+H]"; HPLC (system 1) (286 nm) tp 4.06 min, 89.02%; HPLC
(system 2) (286 nm) tg 3.42 min, 87.19 %; IH-NMR(CDClg) 5 0.89 (d, 3H, J= 6.49,
CHs), 0.95 (d, 3H, J= 6.56, CH3), 1.55-1,72 (m, 2H, CH,, H4), 1.75-2.03 (m, 3H, CH

(isobutyl) and CHa (pyrrolidine)), 2.31-2.50(m, 6H, CH; (2x) (pyrrolidine) and CH,),
2.75-2.87 (m, 1H, OH}, 2.87-3.12 (m, 8H, CH-N and CH; (isobutyl) and CH, H3a and

H
Or. -0, o o S\”/NO
R O ¥ s
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CH (pyrrolidine) and CHy), 3.12-3.27 (m, 2H, CH» of C¢HsCH,), 3.38 (s, 3H, CH3),
3.60-3.75 (m, 3H, CH», H5 and CH,, H2), 3.81-4.05 (m, 3H, CHz, H2 and CH-NH and
CH-OH), 4.92-5.08 (m, 2H, CH, H3 and NH), 5.62 (d, 1H, /= 5.15, CH, Hé6a),
6.30-6.42 (m, 1H, NH), 7.12-7.40 (m, 5H, C¢Hs), 7.57 (d, 1H, J=8.54, CH
(benzthiazole)), 7.68 (dd, 1H, J=1.96 and J= 6.61, CH (benzthiazole)), 8.00 (d, 1H,
J=1.57, CH (benzthiazole)).

Preparation of compound (1-Benzyl-2-hydroxy-3-fisobutyl-{2-(1-pyridin-3-ylmethyl-
pyrrolidin-3-ylamino)-benzothiazole-6-sulfonyl]-amino}-propyl)-carbamic acid
hexahydro-furof2,3-blfuran-3-yl ester (21) (class D)

.. -0
W g fé{}\( 0

LRMS(ES+): m/z 765 [M+H]"; HPLC (system 1) (286 nm) tz 4.28 min, 95.18 %;
HPLC (system 2) (286 nm) tg 3.40 min, 94.56 %; 'H-NMR(CDCI;) § 0.88 (d, 3H,
J=6.34, CH,), 0.90 (d, 3H, J=6.38, CH3), 1.50-1.65 (m, 2H, CH,, H4), 1.65-1.98 (m,
3H, CH (isobutyl) and CHz (pyrrolidine}), 2.20-2.52 (m, 4H, CH; (2x) (pyrrolidine)),
2.75-3.28 (m, 11H, CH, H3a and OH and CH;-N and CHj (isobutyl) and CH
(pyrrolidine) and CH; of CgHsCHs and CHa), 3.55-3.75 (m, 3H, CHz, HS and CH,,
H2), 3.75-4.05 (m, 3H, CH,, H2 and CH-NH and CH-CH), 4.90-5.10 (m, 2H, CH, H3
and NH}, 5.65 (d, 1H, J=4.50, CH, Héa), 6.18-6.49 (m, 1H, NH), 7.12-7.40 (m, 6H,
CgHs and CH (pyridine)), 7.50-7.60 (m, 1H, CH (benzthiazole)), 7.60-7.75 (m, 2H, CH
(benzthiazole) and CH (pyridine)), 7.91-8.08 (m, 1H, CH (benzthiazolc)), 8.40-8.65 (m,
2H, CH (pyridine)).

The compounds prepared (no’s. 5-25) are depicted below in Table 1 and grouped in
classes A, B, C and D respectively.
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Example 3

Virological properties of the compounds of the current invention,

The compounds were tested in a cellular assay using the MT4-LTR-EGFP cells for
anti-viral activity. The assay demonstrated that these compounds exhibit potent anti-
HIV activity against a wild type laboratory HIV strain (WT IIIB-2-001).

Because of the increasing emergence of drug resistant HIV strains, the present

compounds were tested for their potency against clinically isolated HIV strains

harboring several mutations. These mutations are associated with resistance to protease

inhibitors and result in viruses that show various degrees of phenotypic cross-resistance

to the currently commercially available drugs such as for instance saquinavir, ritonavir,

nelfinavir, indinavir and amprenavir. The viral strains coded as A, B, C and D contain

ntutations as indicaled below in Table 2.
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Table 2
A V0031, LO10I, VO32T, L033M, E035D, S037Y, M0461I, RO5S7R/K, QO58E,
L063P, KO70T, A071V, 1072V, 1084V, LO8YV
B V0031, V0321, LO35D, M036I, S037N, K043T, M046I, 1047V, 1050V,
KO055R, 1057K, 1062V, L063P, A071L, VO82I, 1085V, L090M, 1093L
b V0031 LO10I 1013V GO16A/G L0191 1.033F S037N MO0461 1050V FO53L
1054V KO055R L063P A071V GO73C VO771/V V082A LOSOM
c V0031 LO10F 1013V VO032T S037N M0461 1047V 1050V L063P AQ71V
1084V LOB9V T091A Q092R

The cellular assay was performed according to the following procedure.
HIV- or mock-infected MT4-LTR-EGFP cells were incubated for three days in the
presence of various concentrations of the compounds according to the invention. Upon

infection, the viral tat protein activates the GFP reporter. At the end of the incubation

period, the GFP signal was measured. In the virus control samples (in the absence of

any inhibitor) the maximal fluorescent signal was obtained. The inhibitory activity of

the compound was monitored on the virus-infected cells and was expressed as ECsy.

These values represent the amount of the compound required to protect 50% of the

cells from virus infection. (Table 3).
As can be seen in this table the present compounds are effective in inhibiting a broad

range of mutant strains.
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Table 3.

Virus sirains

Compound WT-IIIB-2-001 A B C D
No pECS50 pECS50 pEC50 PEC50 pEC50
5 7.72 7.89 7.57 5.38 7.86
6 8.31 7.84 7.58 5.48 7.86
7 7.88 7.93 7.70 5.54 7.87
8 7.44 6.65 7.00 5.25 NA
9 6.56 6.99 6.59 5.00 6.99
10 6.53 6.84 6.52 5.11 6.62
11 8.60 7.65 7.47 5.24 7.73
12 8.34 B.26 7.71 519 8.27
13 8.18 8.08 7.94 6.04 7.98
14 7.85 7.85 7.78 5.90 7.84
15 8.24 8.38 7.71 5,46 8.24
16 6.82 5.93 5.89 5.90 NA
17 7.73 7.88 7.77 547 NA
18 7.76 7.61 7.24 5.32 NA
19 8.42 7.84 7.33 5.35 7.75
20 8.27 8.23 7.84 5.59 8.12
21 7.95 8.31 7.84 5.74 3.15
22 7.71 NA 777 6.19 NA
23 7.97 8.56 7.56 5.36 8.27
24 8.22 7.91 7.70 5.08 7.89
25 5.77 5.59 5.04 <4.49 5.41
5
Example 4
Bioavailability

Caco-2 permeability assay for intestinal absorption

The permeability of different compounds was evaluated according to a Caco-2 test
10 protocol as described by Augustijns et al. (Augustijns ct al. (1998). Int. J. of Pharm,

166, 45-54) whereby, Caco-2 cells at cell passage number between 32 and 45 were

grown in 24-well cell culture plates for 21 to 25 days. The integrity of the cell
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monolayer was checked by measuring the transepithelial electrical resistance (TEER).
The test was performed at pH 7.4 and at 100 uM donor compound concentration.

Adqueous solubility at different pH levels

The equilibrium solubility in simulated gastrointestinal solutions under thermodynamic
conditions is a good measure for the solubility profile of the compound in the stomach
and the different parts of the intestine. Simulated gastric fluid (SGF) (without pepsin)
was set at pH of 1.5. Simulated intestinal fluids (SIF)} (without bile salts) were set at pH
5,pH 6.5, pH 7 and pH 7.5. The experimental protocol used 96-well flat-bottom
microplates in which 1 mg of compound is added per well (stock solution in methanol)
and evaporaled Lo dryness. The compounds were resolubilized in SGF and SIF and
mmcubated overnight on a horizontal shaking device at 37°C, After filtration, the
compound concentrations were determined by UV-spectrophotometry.

Protein Binding analyses:
Human serum proteins like albumin (HSA) or alpha-1 acid glycoprotein (AAG) are

known to bind many drugs, resulting in a possible decrease in the effectiveness of those
compounds. In order to determine whether the present compounds would be adversely
affected by this binding, the anti-HIV activity of the compounds was measured in the
presence of human serum, thus evaluating the effect of the binding of the protease

inhibitors to those proteins,

Oral availability in the rat
The compounds were formulated as a 20 mg/ml solution or suspenston in DMSQO,

PEG400 or cyclodextrine 40% in water. For most experiments in the rat (male and
female rats), three dosing groups were 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 fornwlation. Blood was
sampled at regular time intervals after dosing and drug concentrations in the serum
were determined using a LC-MS bioanalytical method. Serum concentrations were
expressed in ng/mg. Serum concentration at 30 minutes (30%) and at 3 hours (180°)
were determined as these values reflect the extent of absorption (30°) and the speed of

elimination (180°).

Boosting the systemtic bioavailability
With the described type of compounds (protease-inhibitors), it is known that inhibition
of the metabolic degradation processes can markedly increase the systemic availability

by reducing the first-pass metabolism in the liver and the metabolic clearance from the
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10 compound having structural formula (II) was orally administered to Beagle dogs in an

appropriate formulation as a single-dose, dose- escalating study design. In order io
achieve high systemic exposures, a so-called booster compound was co-administered
(ritonavir, RTV). Blood samples were taken at regular time points following the dosing.
Clinical signs were recorded at least once daily for the treatment period and follow up

15 (for at least 24 hours)., Symptoms were graded on a 1-3 scale, with 0 being absence of
symploms, 1 mild, 2, moderate, 3 severe, 4 very severe. Special altention was paid to
the occurrence of erythema and edema.

The concentration of the compound having formula (II) in dog plasma was determined
20  using a LC-MS/MS method. Raw data were used to calculate standard pharmacokinetic
parameters (e.g. AUC) as a measure of systemic exposure. The systemic exposure for
the compound having formula (II) was compared to the exposure of a reference
compound having structural formula (1II), in similar single-dose experiments in dogs,

@
N
Q _@: H—NH
NIS\\ S
o

(i

in the absence of a booster (rilonavir).

25

The table below provides comparative plasma exposure to the compound having

formula (I11) and the compound having the formula (IIT) in these dogs, with the

associated observations on erythema and edema.

Surprisingly, it was found, that the compound having structural formula IT did not
30  induce erythema and / or edema in single dose experiments in dogs, whereas the

compound having the formula (IlI) did induce these clinical signs.
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The tabl e bel ow provi des conparative plasna exposure to the conpound
having formula (I1) and the conmpound having the formula (I11) in

t hese dogswoMohimstdae associ ated observati ons on eryt henprgsoedesas
Surprisingly, it was found, that the compound havi ng structural

fomda Il did not 30 |nduce eryt hema an / or edema in si ngl e dose
experinments in dogs, whereas the conmpound having the formula (I11)
di d i nduce tfmdiegsobdrairamliens ivgthamaxivf) 2OG7) 16008 8P ERAMDFINEY B 35

havi ng 20, 77 e b idfy it Ry B SARTERERRSERIIONAG s
Ref erence colpduRéregmant. g r(@lrﬁ%ﬁ}‘fsrf@sqdoaﬁ A mg/kg/day)cxhipitgbacgenbgg

erythema. No erythema or edema was observed in any animals at the dose level of
5 10 mg/kg/day.

Compound II:
In a single dose escalation/5 day repeat dose dog toxicology study, beagle dogs were

treated with compound 11 according to the current invention at dose levels from 40 up

10 to 144 mg/kg day. No evidence of edema or erythema was observed in any of the
animals in the study
In a subsequent 1-month toxicology study with compound II at dose levels of 5, 20 and
40 mg/kg/day in beagle dogs, neither erythema nor edema was noted during the study
period.

15
So oral administration of compound 1M produced erythema and edema in the beagle
dog, as observed by clinical observations, in toxicology studies of up to 1 month in
duration. Although the incidence of these findings appeared to increase with increasing
duration of dosing and dose level, there was large inter-individual variation in the

20  severity of the effect. In contrast, oral administration of compound II did not induce
erythema and/or edema in the beagle dog in toxicology studies up to I month in

duration.

Pharmacokinetics of compound 11 and boosting elfect of ritonavir in fed male beagle

25  dogs after single oral administration of compound 1T at 10 or 40 mg/ke.

The present study was performed to study the plasma pharmacokinetics of compound 11
in male beagle dogs after single oral administration doses of 10 and 40 mg/kg, and to
evaluate the potential boosting effect of ritonavir, dosed at 10 mg/kg twice daily, on the
30 bioavailability of compound II.
Beagle dogs (7-11 kg body weight) were dosed after feeding. Both compound II and
rilonavir were given by gavage of an oral solution. All animals firsi received compound I
alone, and afier a washout of one week, the combination of ritonavir and compound H in
the morning. Ritonavir dosing was repeated in the evening and on the next day’s morning,
35  Plasma was sampled to measure compound II and ritonavir concentrations until 32 hours

after dosing of compound II.
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Film-coated Tablets

Preparation of Tablet Core

A mixture of 100 g of active ingredient, in casy a compound of formula (1), 570 g
20  lactose and 200 g starch is mixed well and therealter humidified with a solution of 5 g
sodium dodecyl sulfate and 10 g polyvinylpyrrolidone in about 200 ml of water. The
wet powder mixture is sieved, dried and sieved again. Then there is added 100 g
microcrystalline cellulose and 15 g hydrogenated vegetable oil. The whole is mixed
well and compressed into tablets, giving 10.000 tablets, each comprising 10 mg of the
25  active ingredient.

Coating

To a solution of 10 g methylcellulose in 75 ml of denaturated ethanol there is added a

solution of 5 g of ethylcellulose in 150 ml of dichloromethane. Then there is added 75
30 ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is



In a single dose escal ation/5 day repeat dose dog toxicol ogy study,
beagl e dogs were treated with conpound Il according to the current
invention @lo AesA7dsgvel s from 40 up 10 to 144 ng/ kg daypcPeeBiidense
of edema or erythema was observed in any,of the animals in the study
In a subsequent 1-nonth toxicology study with conpound Il at dose

| evel s of 5, 20 and 40 ng/ kg/day in beagle dogs, neither erythema nor
edena Wgs N o Herdandi digo b instaudyoftichl@r6methineSThOhagtr sladiﬁibﬂiiﬁdﬂed ioQhe Of
conmpound 111 e e i as
cbserved by SRne it SRRARS R Muslal DR RERRAR S0Yr O 1 4
mont h i n durealigaylpyralisene#nd Iemi efconesnieicd polohmspension anhigs vaplpdar ed
to increase Nhhdhehdl6d. GRS ablt dokeahide @Batd wilR SieNBustibthittAsRix ey Bla cobfhey ©
was | arge_inter-1ndividual variation in the 20 severity of the
effect. I'h cOREPYSt, oral administration of conpound Il did not

i nduce erythema and/ or edema in the beagle dog in toxicology studies
up to 1 nonth in duration. Phannacoki netics of conpound Il and
boosting effect of ritonavir in fed male beagle 25 dogs after single
oral admi nistration of conpound Il at 10 or 40 ng/kg. The present
study was perfornmed to study the plasma pharnntoki netics of conpound
Il in mal e beagle dogs after single oral adm nistration doses of 10
and 40 ng/ kg, and to evaluate the potential boosting effect of
ritonavir, dosed at 10 ng/kg twice daily, on the 30 bioavailability
of conmpound I1. Beagle dogs (7-11 kg body wei ght) were dosed after
feeding. Both conmpound Il and ritonavir were given by gavage of an
oral solution. Al animals first received conmpound Il al one, and
after a washout of one week, the conbination of ritonavir and
compound Il in the norning. Ritonavir dosing was repeated in the
evening and on the next day's norning. 35 Plasnma was sanpled to
measure compound Il and ritonavir concentrations until 32 hours after
dosi ng of conpound 1. WD 2007/ 147884PCT/ EP2007/ 056235 -29- The
results of the study denonstrate that ritonavir is a potent

phar macoki neti ¢ enhancer for conpound Il in dogs. Both the total

pl asma exposure (AUC) and the peak plasma concentrations (C ) of
conpound Il markedly increased after co-admnistration with

tw ce-daily dosing of 10 ng/kg ritonavir, as detailed in Table 4 and
Figure 1 5 representing the nean plasma concentration tinme plots for
conmpound Il with and without co-adm nistration of ritonavir. Table 4:
Rel ative bioavailability (Frel) of conpound Il at 10 and 40 ng/kg in
beagl e dogs, with and wi thout co-adm nistration of ritonavir 10
Treatnment 10 ng/ kg conmpound Il 40 ng/ kg conmpound Il w thout
Ritonavir with Ritonavir Ratio or Fre, (% wthout Ritonavir with

Ri t onavir



Ratio or Frei (%9 cm (ng/ml) 123 879 7.1 1194 4223 3.6 AUCO i nf
th.nginr0 330 4373 1378 % 2293 23625 1083 % AUCs increased over
10-fold, whereas C. increased 4 to 7-fold. The latter indicates an
i nproved absorption and decreased first-pass effect for conpound I
in the presence of ritonavir. The hi glér increase in AUC indicates
that the primary ritonavir effect is in 15 reducing the rate of
elimnation of conpound Il. Filmcoated Tablets Preparation of
Tabl et Choms A ni xture of 100 g of active ingredient, in casu a
conmpound of forrmula (1), 570 g 20 | actose and 200 g starch is m xed
wel | and o rN Ml ith a solution of 5 g sodi um dodecy!l
su|fatg'5%38T§&%M§%F€@?%§#%§§@é i done in about 200 m of water. The
wet powder m xture is sieved, dried and sieved again Naen-# here is
added 100 g microcrystalline cellulose and 15 g hydr ggenat ed
vegetable oil. The whole is m xed well onpregse® into tablets,

giving 10.000 tablets, each conprising Bactive
i ngredi ent. Coating \w. sol Htio
of denaturated etharf eF¢ | sifaddgd a sol

ellulose in 75 m
5 g of

ethyl cel | ul ose in 15Q_ig of @ chMoromettage.s here is added 75

30 mM of dichloromethane and 2.5 % 1j]2, 3-ProPanetriol. 10 g of

pol yet hyl ene gl ycol is HO

@

a salt, stereoisomeric form or. stereoisomeric form thereof wherein
R is a piperidine ring substituted on the N-atom in the ring by C;_7 cycloalkyl.
2. A compound according to claim 1 wherein Cs.; cycloalkyl is Cs-cycloalkyl .

3. A compound according to claim 2 having the formula (1)
ere
s
0, _O N
AR T
AL .
NN S
H 0
OH Kl,

4. A pharmaceutical composition comprising an effective amount of at least one compound as

claimed in claim 1 and a pharmaceutically tolerable excipient.

5. A composition comprising at least (a) a compound of formula (I) as claimed in claim 1 and,

(b) a second antiretroviral agent for the stimultaneous, separate or sequential use.

6. A composition according to claim 5 wherein the second agent is ritonavir.



WO 2007/ 147884PCT/ EP2007/ 056235 -30- nolten and dissolved in 75 m of
di chl oronet hane. The latter solution is added to the former and then
there is added 2.5 g of magnesi um oct adecanoate, 5 g of

pol yvi nyl pyrrolidonc and 30 m of conggntrated col or suspensi on and

t he whol e i s honbgenated. The tabl et res are coated with the thus
obtained m xture in a coating Sapparatus. Cains 1. A conpound
having the formula (1) . NHR alt, stereoiso rlc formo

ot er 6017 ofvEPTEOR U ACARIRGI HigrGIvRorRn e amm’cb@a formufa Hgs U benzyl-3-(2-
substit gt @ccyopediel- ;ihbaic}jﬂimwlﬂmlhe)—bngthhyol% %lbylpll[lﬁmlbktyl -amiho} A-hydroxy-
conmpoun al kyl i's
Cs-cyclod@ﬁéﬁjg&ggnfgcﬁ}%kﬁhénﬁﬁgg éqﬂgﬁ?%3§¥g%§12 havi ng the formul a
(I'1) 4. A pharmaceutical conposition conprising an effective anount
of at |east one conpound as clained in claim1 and a pharmaceutically
tol erabl e excipient. 5. A conposition conprising at |least (a) a
conpound of fornmula (1) as clainmed in claiml and, (b) a second
antiretroviral agent for the simultaneous, separate or sequenti al

use. 6. A conposition according to claimb5 wherein the second agent
is ritonavir. -32- 7. A conposition according to claim®6 wherein the
conpound of forrmula Il is (1-benzyl-3-{[2-

(1-cycl opentyl - pi peridi n-4-yl am no) - benzot hi azol e- 6-sul fonyl ] -i sobuty
| - am no} - 2- hydr oxypropyl)-carbam c acid
hexahydro-furo[ 2, 3-b]furan-3-yl ester.



