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term oxo means =0.
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i SinAhe Mdn%aché cayhdg whitlerd kédioane? -position of the
S P?g gﬁ 2 e#fgg :(}1%9%%0 or}ggnta nsag%t%%ﬁ%tlec{%nﬁf)lﬁk%ﬂg@nﬁrged 1,10b-
vvhéﬂnedrn SH‘IBYIQZPMﬂ iStaliAlbengorazing seaffold) @s demieted irthe figure below

arg 818 cBmbé\Ria\of fttulay(a)sel ected from G _i oal kyl; 7.
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Cr.oalkylthio, C;.jpalkylsulfonyl, piperidinyl, morpholinyl.
Particular compounds are those compounds of formula (I) or (Ta) or any subgroup
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Cl_| oal kyl substituted with a substituent selected
fromthe group consisting of t, aryl,

C3_12cycl oal kyl and nono-or 235" di substituted am no
wherein the substituents on the am no group are each

i rﬁht\ts aifiat 6 pembtred twhafic,caubied waakiplly sfR@rated, hgmbcydisror

WI - h éi?(:lhe e&&ég 2}#5 RY br ﬂbm%t&&gnﬁ%m%ﬂgﬁﬁdﬁﬂi §fected from
N ¢ 1 BifebTh PBTEED 67 FHITG S Nyl rTIS CHE PR Be Bipfuted by

12 mephalkgd saturated or partially saturated
het er ocycl e which heterocycle may 30 optionally be

S st M&f&a r@a@}#&@&%ﬁ@gﬁ?ﬁ% OB gfawﬂ an§subgroup

ni thergof, Qy}_:h %gqekg,tprest@g ang poitic aqqpy}pounds defined above wherein
pcdfglaaéoqﬁl | oal kyl , cyano Cl_10al kyl oxy,

C1,:10al k

m])IFlplFl -6 ‘1% FX/ﬁ? ]aﬂgr?éih %Jd) n&ﬂb’éls ySHEIEj %ub Cfl‘cuen’c
Wi t hsadente omﬁxeegr@mmt%mf sewé&se@y pplmonpsor
grou Emﬁ&ﬁﬁit&i dnfifio Whereih BOsbktithentyon fhabMino RO D& each

di subst ed a erel,n the substituents on any
of t ﬁ&ﬂah 5 F“fjg@"‘ﬁr%g"a é’n i ndividually sel ected

f rRis h@og@acmmme@b@mm@awwmm@@wm
- 12 Igaéctéds&&nalecgmg, doRsTReicad afl 6FBL i C, saturated or

?@%@%aturﬁl%wgh enoc cI| eroa{?’?éhc%g}lzilrgﬁﬁachedforma

i nd| hﬁtdmydlq/seé@teécftoemthﬁrgmnp cnmvstv@g efipipeRyigenhespopiperazinyl,
sul f§{ perid@B@l, Mt ﬂn&ﬁérplﬁtﬂﬁxbri yyelidinyl, indolinyl,

subs ﬁ 07?)%?% 2 %6?”;&?118?1] E’é |’3 rﬁfeg&? fj- Psr el erlgnyfj vsﬁ)?c'ﬂﬁl%%p&?cle

are
subgmwy pptiotally be sfubstityteld veith @hélkyhﬂeis Wrgarhmyl or Cmalkyl
partls%{lﬁgedcvgwnds defined above, wherein a |s zero

il o

ClR 64 Ihg%gens a5 ﬁ?ﬁ% hj %7W?Y°§ﬁ§’ki Qgiy ﬁlﬂg‘rﬂHﬁq& 1263 e & Ha]eka' loxy,
f r 0 nﬁkﬁéksg‘lhuu Slsaﬂcpsls@ﬁ)n}’igplpendml menphelinyE3- 7cycl oal kyl

b ! ? { op t@nﬂ%&bsﬁ)kﬁtﬂkg ditBIohe) Qw%?ﬂ@éeﬁuﬁslﬁﬁlents selectfcll from
su Stjtuents an ar e .eac dua
S o o Lo O T gL LI i Vo Bt A moho-or
C2. 6aiskbstipited mningIwlgadil fHe subrtituents onady oif th aiino groups are each
subst,ﬁ(ﬁ\qgl;gn&lsglg&g@ﬁ&g (fmgﬁg,lt he tgLOUD COESIt sting of

e er. Wi n

2 R i B BRRCES sy iod S T BE FOPOE A 8F PP O Bnyl
S el e ¢¢ttaﬂydrofumm'h pylgmluhmyl,ql)pmdgtyﬂ, rvchig}f hepergyp]@zna;yy(}ptlonally be
hono Qhﬂ%ﬁﬁ% H})tllmalkyl.

Other more preferred compounds are the compounds of formula (I) or (Ta) or any
subgroup thereof, such as the interesting, particular and preferred compounds defined
above, wherein R! is cyclopentyl and R* is hydrogen.

Other more preferred compounds are the compounds of formula (I) or any subgroup
thereof, such as the interesting, particular and preferred compounds defined above,
wherein a is 1 and R is halogen, cyano, C;4alkyl, Cy.salkylthio; morpholinyl,
C14alkyloxy, nitro, Ci4alkylsulfonyl, triftuoromethyl.



pi peridinyl, honopi peridinyl, norpholinyl,
t hi onor phol i nyl, pyrrolidinyl, indolinyl,

wa 2®530581a et r ahydr oqui nol i nyl , PCT/EP2005/052041
1,2, 3,4-tetrahydro-isoqui nolinyl, which heterocycle
may optionally be substituted ﬁnth Cl- 6al kyl
d - 6al kyl oxycar bonyl or C1-6a yl 20 substltuted W th
aryl; R3 is halogen, nitro, d-6alkyl, C3_7cycloal kyl,
powmh@hﬂﬁhmﬂmmqmmmbmyano Cl1- 6al kyl oxy,
C14 1'1& bfizo B, 6H- M&&Hlsf}ppyfhzolm &)1 TBAzoxazin-2-y1]-N-

nally substi t uted
vvr|i( H@F@X}'R}}%}’l et{lﬂf‘@%’“ﬁ*ﬁ%’s‘ﬁ"‘? ﬁ?’s selected from the
QYW@WOMN}@) hiOlfdlhﬁhbmﬁ-pyrﬂblﬁbﬁ@ﬂl@ﬂlyepzmamn&-yll-N-
Scygﬂfbp 0, nono-or 25 disubstituted am no,
n

‘H?L G tltuents on_any of
A Lt rory heR it oy oL ay e o Tl PRy PRI
a &Rl émylﬁdnearﬁﬁbect ed fromthe group consisting of

Py A t
Sy AR e Ttk B 2 s
op@-r‘}’Hﬁ‘&PY‘S}OH%tY@@FB’éﬂQ%t ed by Cl-6al kyl. 30 Qher mor e
10 pr s‘-(4-aﬂy1qsamgﬂonq$owmﬁydrhempmmmd,§ -offl 3 lemperaaing2-y1]-N-
#é’é any . ?ubgroup thereof, such as the
in ’tltP' particul ar and preferred co

de‘ﬂ1[5ré4ﬁer’falbl@dé>enml9r1e1q1? ddyydre-SEspsrazglohly ”ﬁéﬁbber@xren-Z-yl]-N-
hygl}r 1_3&2%13@ nore preferred conpounds are the

f fo 7 9oTIoN-
oS P dept RO i oS ISR S1AE6ER 2-y1-N
15 conxﬂdnmntyl-b@flﬁln@é above, wherein ais 1 and R3 is
gfilh meﬁﬁﬁé&ulf&ily%bﬂ&% 1lctfﬁﬁi1ﬁylm¥wm?yrmbphﬁb][ny]bmoxam-
a ro a Su on
tr?fy}lﬁﬁ ﬁéﬁ%ﬁfﬁ’%“’%@w 10%810 PCT] EP2005/ 052041 -
1344{5€4-triftuotamatiad- bgwhdmﬂ)b-chh)@ro-SH-pyrazolo[l,5-c] [1,3]benzoxazin-
:Alfb@’l(ﬁc%l emeﬁzajﬂlae | Ob-di hydrO-Sprrazolo [

be -
20[ (gr ﬁ%ﬂ’?&’f‘%& qufr ﬁt%ﬁ yl - benzam de;

4-[5- (4 cyanobenzoyl )-1,1 Ob-di hydro-5H pyrazol of
1 Puejo th¢ fa&} thet@g mmpmm@s ofl fhropgla d) are inhibitors of the replication of

A PIﬁQE m;ii are useful in the treatlrnent of warm-blooded
enzo r
ROl eE R Ep e
25 4 Which4nayetetpyévented anwateﬁemhat)nre yompauoHs ef the mresens iavgation include
Ol %[]ﬁs SATS feiatglil d); progress1ve generalized lymphadenopathy

?E)(]} %lk/?ép Ggléq%cogﬁﬁ %ise%%c%]fs?]?gtg rsug\p{us?r %luzcg 25 [for example

1 H}lez']me[dja,tﬁ] dvereptix amd muldplglsilendsiscy cl opent yl - benzani de;
4-[5-(4-tert-butyl-benzoyl)-1,1
30 Cb'l% E&gé Simadd biHe ﬁi% P{nvéntﬁh‘iﬂay therefore be used as medicines against or
oxazl n- N-

in a method of treatmg aBove-mentioned conditions. Said use as a medicine or method
of treatment comprises the systemic administration of an effective therapeutic amount
of a compound of formula (I) to HIV-infected warm-blooded animals, in particular
HIV-infected humans. Consequently, the compounds of the present invention can be

35  used in the manufacture of a medicament useful for treating conditions associated with
HIV infection.
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In one embodiment, the invention relates to the use of the compounds of the present



cycl opentyl - benzam de;
4-[5-(4-nitro-benzoyl)-1, 10b-di hydr o- 5H pyrazol o[ 1, 5-¢
wQ 2¢03/1@8benzoxazi n- 2-yl ] -N- 15 cycl opent yl - be nREIER®)5/052041
4-[ 5- (4- net hanesul f onyl - benzoyl ) -1, 10b- di hydr o- 5H pyr a
zol o[ 1, 5-c] [1, 3] benzoxazi n- 4.
2-yl]-N-cycl opentyl - benzam de1
[5-(4-trifluoromethyl-benzoyl)- 1 1
Qinctinkipnl inth& Mapyfhetae|of a nedicamert f{mpre@}lmlzlb‘»’( gansmission or HIV

2-tebrdit &Me%%ﬂiat&%mﬁfe%ﬁoﬁéf Warl-618bd48 animals, in

stereol soneric formor sal

t HRRFtkE hegaRsoRda PRHcYIET ‘Fﬂ?ﬁ‘&‘sﬁlﬂ °5F’§3Dﬁﬂ‘i‘1"‘&sf’81a§mg"f°°“rse or

t helafedphtimaié camnacobetwebnhartnére. Tbusptheriniention dlsy yelates t¢ 4 method
5 aroq- géf?}l;@lﬁ iV #}Enﬁ ﬁ)ﬁtoi]?l'ﬁ’ iftbctid@ofh le@e%g gébociaell FRth IV

umans Condi t.i ?nahuman

fion GRURViSiog AP SeringHp & Waﬁ‘ﬁwl%g el Pka

t r@aif@dnw prévehtice a&mmoohdamqfounmef formada @), and ueparhmlar
I ] I : r
g righ g el oBlsEl S BR ot i SRSt
CN®ri@ftSeases caused by retroviruses, such as, for
10 exanpl e H1V nedi ated denentia and nultiple scl erosis.
??ﬂ\ﬁm@ &Bﬁ@éﬂéﬂﬁcaﬂ? isohRrip fu2 e Bf cinipoands efthdirysent invention, as
erefore

B e T R AL Pl e M
ekl e sancosequenc tibonds butresingtferent fhasger dimgnsigpel structures which
Sysb @bl ﬁteﬁ‘ﬁﬁﬁgéhlﬁé lliéloMe 0bmpdimas bfhié présent Invemtjpauhdypossess.

15 Wanaﬁ,{ét 0618 e n”ﬁ%qug%r ?nfdlcf ed,trEH\J-: @tregdlgal E&)ﬂa}{?ﬁ & aeéé)mund
huensnmpasSestbe mpirdwrelof all pmi%@oﬂmswhq@ceﬂy ispraerif fé’§é~‘h‘f" ch said
| N¥ERPoRNmE oé%@ss:g@amﬂiﬁﬂtlﬂeﬁnﬁﬁ&mmﬂ i aiattereemers add/or

d t .
Vr;e ?ri?gthr_rﬁ%s Pﬁf?lg Erﬁl 8fef:t A eﬁ'g tg%bo%gﬁg' 5%18&?1&2%ﬁf5s&/&@(%cﬁ91n1cally
r elsemneric foums efthe sempriundsefd th@mmmge%m bpk i pPes dopm exrin
20 208RAikRRSHh Bleh/obRRe 8 3AteR168 4l be endthaded Wathin B8 séope bithe present

manuf acture of a nedi canent for preventing HV

t r 9% sion or HIV infection or disease associ ated

wth HV infection of warm bl ooded aninmals, in

paPuik steteaisomariafigms afithe compauntds and intermedigtesrAs gagngpnegherein are

| N8kl 98kisdhérs %ﬁ%%hally"‘ﬁ&r&’%ﬂfeﬁ @naﬁﬁoméﬁﬂ @ldasbterddiniefiB f@ms of

25, cibpate PreioRiBR A BE by BPPAGOL NP AREs IF it

or thelltdrmi 'sttrecisdroerically purdi copeeses @g@g@mdatoe aatwnleﬁlaﬁs Yaving a

gglét@n% fs&ﬁelmsds o aaeag @o% ast. Qﬁlhﬁﬂnﬁ eo% o\ﬁ/@ﬁéﬁs&h&%ﬁ ghaximum

pr %Q,{gﬁf Fl\e;é) %lljeojporaer&)o\}pﬁ8 aﬁ@regfsopspﬁﬁ}fcgss(qf 100% (i r‘ ie..10 .100% of
paotd isetharand nowmnsfithssther), nore inrgagiiquias coyipauds)on alteﬁnedlates
30/ nhﬁﬁxg)é’é't@@m%mérﬁg &b&H of 96% WB 1610098 ledéd mBRIMBHicular having a
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 and the diastereomeric excess respectively, of the mixture in
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35  question.

Pure stereoisomeric forms of the compounds and intermediates of this invention may
be obtained by the application of art-known procedures. For instance, enantiomers may



The term stereochemcally isonmeric fornms of conpounds

of the present invention, as wused hereinbefore,
waledosnessi@l | possi bl e conpounds made up of t hePGHER2005/052041

atons bonded by the sane sequence of bonds but having

different three-di nensional stgfuctures which are not

i nt erchangeabl e, which the ch%bunds of the present

i nvention may possess. 15 Unl ess ot herw se nenti oned

orbei saptirated froim eadheotbdrdyithcdeledtivi grwallization pf el dingisteaneric

ENGRIRAR & aﬂf’ SctiVe BEiME, eAEémﬁNelyP Qﬁiﬁtl&h&s may be separated by
Smﬁt e}n'r N he Ilﬁa? gﬁeure’gl; Wgr e i %ﬁse%a gid purens?ereocﬂemlcally

di 1maroef0nmrma3aaisb’ Toer deneerhﬁomohﬁecrwesﬁondm phygstereochemically
5 m)ikcﬁﬁéﬂc%nﬁst Jf‘qfé éb&)?og)ﬁgte%%fggr?mp grovﬁieh that the reactlon occurs

st'’ereochem oneric ms of the .compoun of dwill
¢ rergRsBeraally PSR T Baeeith SEEFP@OPS% hagyre Fompound wi
actm syhiliegzediblytetsvspecifichaethadsef prepamiied Thesdrmetbodsreitled

W td%mﬁaé Hﬁ%}? 8198]?8 gﬁanttlgﬁleﬁfla?@gyﬂfe sta{rﬂﬁ’ Lb@s, Pure

st'er eol rns onmpounds and
internedi ates as nentioned herein are defined,as

10 j sBreatiastasenmeriganderiatey of the sompousdn et the prsint Byyertiqn cgp be
di @&Alﬁédes@p@mery Hy@ofiFendibnal AfetHolde Aﬁrfeprimsplgfsmﬂl separhtiom

o apPiedy il mpf A\ BIRAUYRS oftbic B &6 BFL ARG, sdfbive
c mmmlh@tlo@ apbenosatosraphy; e@n@amar@ elgowa\?gwg %

stereoi sonmeric excess of at least 80% (i. e. mninmm

15 SO%éﬁorﬂﬁB&ndsS@dﬁon@ﬁﬁbxﬁﬁ% niSasyRaftritf cehioss antl iteus may exist as
i SQners.
LSS Cub g R, o8 Bl B RIRIL oA S s coer
rothet 1nay Yeepresentuin shre, commeperdsiTory h?er?ﬁ@%@P gipregchypical
hagdsBghtérs Rl SIS HEPRBAI § nBHEES Sorﬁbﬁp&aﬁigu@ﬂfe@ul%@ﬂ)é’@nhbﬂ?m Pure
nor e i ar ving a stereoisomeric excess o
94%’1?}p8}l“gn 133@? Ll E@ in particular having a
Ostereoi soneric excess of 97% up to 100% The
t eThespreseatiniention iszsd Iytepdndetb inpiuge all dfotopeeefatoray peeatring on the
ﬁu 1%sen§&9ﬁ$o€{3&e tlkmsi%"s HchRe tt]hcﬁe atofrls Bhvidg the@¥me btt'dfmd figiber but
regar 0 the enantioneric .exc "mmg:
d g@‘;%ﬂe@ PpiEbeR By vy 08 generd] sarropl€ 4 Y iotifimitaon. fsatopes of
35hyhiegeh imindeRativn snéd@mrmmadmmpds of m;btm‘ mclh@e C 13 and C-14
25 conpounds and internediates of this invention may be

0 b*[ﬁél; ﬁ@gur?&ci% bﬁﬁeﬁ@ﬂ:foﬂéﬁf)ﬂe%‘c &my @ﬁlﬁdm\ﬁs %Qﬁ’éi{ Mty to
i 3705 sl eton £ P TSR G BP0 SPHgpoR sy
t hﬁhasdiireeﬂy measuoas it taigjomgaeplmatmlfoﬂahrgldrtym HY sirasond T4 cells
> ﬁlé%tﬁlla Eé}ﬁé’ Hﬂér&cgieh?g ﬁﬁ’lt%‘t%vlﬁx%’ﬁ@ gelﬁﬁr?g{{ &ﬁt?le‘d% %FP (MT4-LTR-
30 ¢ oBHP GRS 1oAY PAoh drvnd e e P p AL et o ey tha
st ﬂreqm@hﬁmbmpbdnﬁs inhititnthe replifasions paeg} ofitevershwangeniptyse desistant
fr Qﬂ&sle &1@5 %ﬁ%ﬂgﬁﬂﬂeso&rc%mﬂn%ﬂ RAERE %ﬁs@hﬁﬁsesand protease

|sorrer| orrrs appropr.l ate. starting materi al s,
pr tﬁﬂsaaavmﬁa%(sw@leﬂ@a%&hds%g TgRitppt yiruses reospecifically.

Preferably, if a specific stereoisoner is desired,
35S amﬂﬁ@éﬁé@ﬂw thewhdohanifif oS ydtioh &F iwbixth thy praseat amsmeads inlgibit viral

rret n ﬁceﬁlo it RAsHR&H 3 &le&‘%% %reg?l{t Qgﬂﬁoﬂdé 1nh1b1t the early stage of
the viral replication process in a time of addition experiment. Time of addition
experiments provide an indication at what time point a test compound inhibits the viral
replication in a cellular environment. In particular, test compounds of the present

,3.




advant ageously enpl oy enantionerically pure starting
materials. 10 The di astereoneric racemates of the

w@ovpoessds of the present invention can be obeEi/RRIOS/052041
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separately by conventional nethods. Appropriate

physi cal separation nethods t’@ ch may advant ageously
be enpl oyed are, for exanpl e, sel ective
crystallization and chromat ography, e.g. colum

C hnmﬁbmgem pldged at Biffehat toepuemvals tovEllV-¢ anfectechMdHeelly

o FEASHRL HARCRUKGLS ol (L Lot T ol
c@ﬁpre@sengatﬂ\’cﬁ IJR-EGER repoytemase (Y émﬁgﬁﬁqit © fi{ tiypg point

p rfes&idition of b kst ampmnrhdas Stepirnees ipostiviras syohclrpnisdton.
stereochem cal descriptors Rand S, this Rand S

B e i e ko oW
alag@nﬁﬁf@ﬁﬁ@cﬂstad (ERA) thamgaspres inbily ion between cell
OQfid pkisTtnty eiﬂ?&sm@ mﬁve(eﬁeommpn tifie}and b sell yesxptessihglGB4 and

o rr R Hofbphitfed R L AN MPEACR Yt

without [imt atr on, i sot opes of ﬁﬁ/dr oltg)en i ncl ude
t rA taxicity assdy abareir 3 tedvcer sepreysion of theGF oo grafeis (MTHs

ar@MG ﬂéFP é’e”nsT&?vefs ay Halt for REIRNATbLiEISy Ffa td) CoBPRME AN be
L{;Etsunsvm & ?y#ttorete eLr ability to inhibit
HIY5S O BFasHg e 8’5“?’1 SRR FEHRNStY at ed using an
anti-viral repl ication assay that directly nmeasures
t He geneyal, iy comioundst ofthe pfesentvinyegtion gen by Ybiginediby ithe synthetic
Migdq&ibd @epictddBiniSiRerseCi fic interaction of M-tat with
LTR se% ences coupled to GFP (Mr4-LTR 30 EGFP cells).
It—‘ﬂilﬁ!i‘i—il so been found, using the above anti-viral :
replication assay, that t h& present conmppunds i nhi bi t
the remi ion a panel of ré‘{}‘brse transc
resistal Viruses, proteas&resistant Wir
conbi hifed e transcript Sg nd prot@ase
viruses (so-called nulti EHf’}' ?I%FSI stant vitéses].
Wth respact to the nmechanism of acti of
present conpounds inhibit viral repli€a
been denonstrated the present conpounds’
early stage of the viral replicati o®G0ro oS
time of addition experinment. Tinme of addi t'ron
exper phent s provigejan i ndication at vhat time poj

..@

t he Br esent e 20059@05810 PG’F{FEP20053‘20520410 -16

i nventi q’% were added at different tine intervals to
H V-1 inTectled M4 cells expressing H V44l
-LTR-luci ferjase reporter gene (Mr4-LTR-Luc) or Mr4
cells expre §‘f"|% H V- 1 -LTR-EGFP repprt gene

resi st ant
35
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5 Furthernore, it has been found that the present
conpounds have little or no activity in an entry

WO epenesi0 assay (ERA) that neasures inhibiti onP@F/EP2005/052041
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cell-cell fusion between cell |ine persistently
expressing HN (effector cell #}ne) and a cell line
expressing CD4 and CXCR4 (target cell line) equipped

with LTR-EGFP using FACS read-out. 10 A toxicity assay
WIg seliemed , the duteratkdetepofdamubm].2 can beprepared Wpthetcoupling of an

pr e% & f()Mﬂa N%?% ELEbdnSdic 368 e ForRtlad . 1THhisRbu 1&% reaction

ar toxiclt a.test co oun can
néa%ylhe@erfﬁemtdd;e |ae EPRroRyfaty Kactiopd %‘Fﬂ*) ©3 ﬁﬁ%%cefc"’i‘
gefidil@bmethinee, onhphiofianof atyheherselventithat wlebuﬂlmrthmagdn@,

0] t net

O EbEePar 4 BB i 5 1ACRAS BRI Reindcoryt ﬂ%gf}
| carbpdiimide) andFGB fyfrohpnzE) ot BRpHERe] GRSt The
HGhteflodhdtd32f @rtmUid . BRRarDiRén bk daderkedwith 4 salidyldRidhyd® dFtfcishula
0 loggﬁimmeieng %fA S}l%blé\lb%e RictNs IhiE Kase e fhassilin'hylrox{de or

~ sodium hydroxide in a suitable solvent system such as for instance a mixture of an

alcohol and water, e.g. a mixture of ethanol and water. Alternatively, an organic base
such as pyrrolidine in a suitable solvent such as tetrahydrofuran or dichloromethane can
be used. The variable “PG” in intermediate 1.3 is meant to be a protecting group for
the hydroxygroup such as for instance methoxymethyl, tert-butoximethyl,
tetrahydropyranyl or methoxyethoxymethyl (MEM). Better yields were observed when
using the protected salicyladehydes of formula 1.3. A particularly suitable protecting
group is for instance MEM. Scheme 2 depicts the reaction procedure to prepare an
intermediate of formula 1.3 wherein the protecting group is MEM. The resulting
intermediate of the above condensation reaction is a chalcone of formula 1.4 (also
described in J. Med. Chem, 2000, 43, 4868-4876). The protected chalcone of formula
1.4 can be deprotected in acidic media for instance by using hydrochloric acid in an
appropriate solvent such as for example tetrahydrofuran, dichloromethane or an
alcohol, thus yielding an intermediate of formula 1.5. Intermediate 1.5 can then be
further reacted with hydrazine in a suitable water-miscible solvent such as for instance
dioxane, toluene or an alcohol like ethanol, to yield the dihydropyrazol of formula 1.6
(7. Ind. Chem. Soc.,1989, 66, 893-896). The compound of formula (I) can then be
prepared via the coupling of the dihydropyrazol of formula 1.6 with an appropriate
glyoxal of formula 1.7 in a suitable solvent such as toluene or dioxane, and in the
presence of a catalytic amount of an acid such as para-toluenesulfonic acid.

Scheme 2
O O

HJﬁ@ MEMCI HJ]@
HO NaH, THF MEMO

21 1.3

The preparation of intermediate of formula 1.3 with the MEM as protecting group can
be obtained by reacting salicylaldehyde 2.1, which is commercially available, with
chloromethoxymethoxy ethane in the presence of a base such as sodium hydride or



(R3)a (R3)a WO 2005/105810 PCT/ EP2005/052041 -17 In
schene 1, the internediate of fornmula 1.2 can be

w@e@paesw via the coupling of an am ne of forpal/BP2005/052041
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NH(R ) (R2) and a benzoic acid of fornmula 1.1. This
coupling reaction my be perLé)r med in an appropriate
reaction-inert solvent such a$ acetonitrile,
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formula 1.3 with the MEM as protecting group can be
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Nl&lttal%c a%no%npofdan%.cﬁ‘l' sﬁch( ﬁ@a?a—toﬁoenésﬁﬂlﬁc acid. Subsequently, the
benzoic acid of formula 4.5 can be coupled to an amine of formula NH®R")(R?) in an
appropriate reaction-inert solvent such as acetonitrile, dichloromethane, tetrahydrofuran
or any other solvent that solubilizes the reagents, and in the presence of a coupling
agent such as for example EDCI and HOBt or a functional equivalent thereof, to yield a

compound of formula (I).

In preparations presented above, the reaction products may be isolated from the
reaction medium and, if necessary, further purified according to methodologies
generally known in the art such as, for example, extraction, crystallization, distillation,
trituration and chromatography.

The compounds of formula () as prepared in the hereinabove described processes may
be synthesized as a mixture of stereoisomeric forms, in particular in the form of
racemic mixtures of enantiomers which can be separated from one another following
art-known resolution procedures. The racemic compounds of formula (I) may be
converted into the corresponding diastereomeric salt forms by reaction with a suitable
chiral acid. Said diastereomeric salt forms are subsequently separated, for example, by
selective or fractional crystallization and the enantiomers are liberated therefrom by
alkali. An alternative manner of separating the enantiomeric forms of the compounds
of formula (I) involves liquid chromatography using a chiral stationary phase. Said
pure stereochemically 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 stereoisomer is desired, said
compound will be synthesized by stereospecific methods of preparation. These
methods will advantageously employ enantiomerically pure starting materials.
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The compounds of the present invention may also find use in inhibiting ex vivo
samples containing HIV or expected to be exposed to HIV. Hence, the present

30 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.

Dv

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

35 product containing (a) a compound of the present invention, and (b) another
antiretroviral compound, as a combined preparation for simultaneous, separate or
sequential use in treatment of retroviral infections. 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
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° The compounds of the present invention may also be administered in combination with
immunomodulators (e.g., bropirimine, anti-human alphba interferon antibody, IL-2,
methionine enkephalin, interferon alpha, and naltrexone) or with antibiotics (e.g.,
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dextrins or their derivatives. Also co-solvents such as alcohols may improve the
solubility and/or the stability of the compounds in pharmaceutical compositions. In the
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More in particular, the present compounds may be formulated in a pharmaceutical
composition comprising a therapeutically effective amount of particles consisting of a
solid dispersion comprising (a) a compound of the present invention, and (b) one or
more pharmaceutically acceptable water-soluble polymers.
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erivative there
35 de Psefvhuwfapgympgtifigrs mbegg\f toyinchigs 8%?3? L ch plelys1cally adhere to the

surface of the antiretroviral agent but do not chemically bond to the antiretroviral agent.
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Suitable surface modifiers can preferably be selected from known organic and
inorganic pharmaceutical excipients. Such excipients include various polymers, low



formul ati ons described therein are with antifungal
active ingredients, they are equally interesting for
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in pharmaceutfcal conmpositions _are descrihed in .
ik, D> glainacacomsgSRkioR iih GG SE ORI G4 gonvenicntly be
ERnAnAR AR 8 andrwhidis Suitabit(Fdviprepdringipharorapantmélatbsage dorgisiior oral
byairgg.;e%a%ﬁe. 35 More in particular, the present
comnmpounds nmay be formulated in a pharmaceuti cal
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15 dehitdals arephammaneutigally aseentablaangihave spprepistetigerspry and
| 1 GidhridssQ Exaxﬂl\s';\lﬁs%ﬂ_ﬁc}ﬁﬁl%ﬁéls SR Pplyinters) anﬁ%a_nicﬁsa'ssttaﬂgm organic
conponent s ei.n one, ¢ s i spersed nore
or SUPEAREEY Bhe) F%F%%%d% & Q%Iﬁgp%lg{?gﬁ conmponent or
conponents. Wen 5 said dispersion of the conponents
i sAgotbér asprest oftthepresent ertion chraems #/Kihor SARAIHERLOMPEFIPE 2
20U EéJnSi{oﬁh&gf 1%3_9 ﬁ}ég&l!ﬂ ﬁiw&&;ﬂdﬁ[ RUGhesuniIfecMSioStse a0k sandard or
phase as defined ip therno- n C . :
F SagE o st paps br gHSrting HEIBTT Bte BERRR pRfbuical 0
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_copmensihfical RRERiHprBgAmYSual |y readily bioavailabl e
to the or g?ni sns I{]% whi ch they are adm nistered. 10
The term "a solid dispersion' al.so £0 I ses
25 g Tisedast of e pppee camBoPARer Sl hoRB B CR Y R ahls s fagreof o
S obé atinsioistetedaiependSon thedndipidual icasesindyrag Chmm@fﬁe’mf%‘éﬁ gdgpted to
ange RBYEiGR o Yhe ik thde F6:040 RO e Mtk $Q1epENAS, of course,
t han on}% phase %5 Jhe. wat er - aﬂp%l e %%I[(Hﬁr%r AR dle eie
paf® fhe tegueney gh, SEFHOPPRE O BIEATEPCY M CRES 8h
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302 ZndGeRdHE B the Stdtioh 3Rd mptiis, 28@bh'iHe@Bx, age, weight and individual
responsiveness of the human or animal to be treated and on whether the therapy is acute
or prophylactic. Customarily, the daily dose of a compound of the present invention, in
the case of administration to a patient approximately 75kg in weight ranges between
1mg and 5g, preferably between 10mg and 2 g, more preferably between 20 mg and lg.
35  The dose can be administered in the form of an individual dose, or divided into several,
e.g. two, three, four or even more, individual doses.
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nmet hyl cel | ul oses or HPMC. 20 HPMC havi ng a net hoxy
waelegsaessod substitution from about 0.8 to abouPCREB20851052041
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Synthesis of N-Cyclopentyl-4-[3-(2-hydroxy-phenyl)-acryloyl]-benzamide 1.5.a
Intermediate 1.4.a (5 mmol) was dissolved in tetrahydrofuran (100 ml) and a solution
of hydrochloric acid (2 molar) was added dropwise. The mixture was stirred at room
35  temperature overnight. Water was added (100 ml) and the mixture was extracted with
ethyl acetate. The organic layer was washed with brine, dried on magnesium sulphate




Anot her aspect of the present invention concerns a kit
or container conprising a 20 conpound of the present

wO peosnesson, in an anpunt effective for use as BCT/EP2005/052041
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standard or reagent in a test or assay for
determining the ability of a pptential pharmaceutica
to inhibit HV entry, HV growh, or both. This
aspect of the invention may find its use in
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by ethyl acetate. The mixture was acidified until pH 4 by adding aqueous
hydrochloric acid. The reaction mixture was then extracted with ethyl acetate and



(20 nmol) was added. The m xture was stirred at room
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The organic |ayer was separated, dried (over MgSO4),

filtered and the sol vent vvas_f%/_aporat ed till 20

dryness. The residue was filtered on silica gel using

di chl oronmet hane as eluent. The solvent was renoved to

yi el the@FSanizflayeo wpe il WitlBmagnesiynt sdpbpts. The solvent was evaporated

Of N GYFHhe m%{aw kvaép&rﬁaea%yegm%tdmmm@grmyymm@w (cRben

ol { bl el VOB fifmpdes 4 a0k i ek 20%)
i rMetmch at @- acatsl HenBoicacidA. b1 mmé) wasdéssolvahin tatraby diofuran
5 Wa n? Plhed %@1&1@%& Qtzu(‘i@ nﬁ‘lﬂﬂ) RasSAlded. BB mithre was
t d de (10 t 0
e comsa s gt i g i, e
hour sixtAfetvess vemakd 1o@E0PO ford@rhonsnpéerxtonlisg @ reerh tenineratere,
anmog), g&fgfdg'naghgng gggaﬁag g@o(ﬁw&e)adasm 186 Bt WAxtracted

renove acet

e .m
was aithrethyl @:@tqm ang dgieg, Wt é%aépg&ngn 51'4 Tga sQlv was evaporated
10 magnafd tharaiue bﬂa@ parifeed b?eﬂhmai c}mcﬁmitbgalshyl onasiticagabieluent :

agr 'e}c(%ié@@zh\%b d @(b&r)jf g%uct %&%h&ﬂ?t%% Ao IJ{;%Q,&(@?%)

yi e as an oil

t h@gitResRiof B S @JH?fﬁﬁﬂ{' Ylherfﬁ)f-4 &d(h%dfbym-%mz@mﬂ‘}’-lbenzmc acid 4.4.a

e M gey & ﬁt er h ﬁn e (134
it 1 € o
b G ey el A GPRRAR'D i o134
s omutol)ovas adfeddropvaish Toe rmxta@uvcaS(sErr@dﬁtaYP) Cfas4 howgs dhfter cooling
15 dr RIR¥bR Gempdrurdithd MixBurdRas fiktdred, §ikldihg inf@edibte 4.4.a as white
ten&a\ﬁc’ ak re overnight. Water was added (100 m) and
ROk "was extracted with ethyl acetate. The

or §5. DY 1 0b-Bh{dd6-SHp B 1P 1.5-¢]11.3]
§ héé‘s T4 5&)"\%?@—\7@ Jb/ 105810 PCTTEPZ005T 052041
vaporated till dryness
yl Bitd-tﬂé@latemtﬁﬁ (fatlinal) evak dsalvddEif téipermg5S@ml)p opwimediate 1.7.a (6

9‘%& Z) %dgl;a%tﬂgrg&e%fg%lf %%lﬁ 3?%?w@ﬁé%éﬁ>%dgcf‘ §RY hnixture was refluxed

benzam de

I nkea ﬁ@mswﬁerlcos 1% 10 0GR AmIpeIRiEe. Y ALY 4 @8&%”3@?@%@ ¢ was
( 19ﬂ1aﬁ1e)1 witthettiy adette. (Phe drgamiol1yer was drisichcinagnegiwn selphaje,

%]éér?&l gﬁd R ﬁgﬂf%gt Wa?lf'emmgd. F&éﬁfcﬁxe RS phe¥Rd ol dilich el iing

ter coomgt m t enper, at
th@mcm@ { el i ploet RGN EIRIS 5P 70 PAVES (H30)
\M‘{ wder {19490/() Synt hesi s of
254 nzonitrile 1.7.a 10 To a m xture
di Ghambo{xwﬁc adiyl 45 2vianepl) (was glspﬁlyed in deteBydratuzan (4@ ml) EDCI
(1@64%8101 A I0RKide) whhethsa ¥dded eTheasixfikd Wiasewtiired 10 Bfihutes at

t I
Egr%owﬁmiﬁ%%%iﬁ%ﬁg@ 485 (L 39hY5 s ZRER T mivtore was
i sten stirrevbas ream tengpdratire gwgbtr Water wip addpd anh theygixiyre was
3050 lekﬁ&dcféﬁ Wity ab @418 Gridd dhith RfaeB Qivte BilpMSardai®sodebnt Whe

' e?emoved The crude residue was purified by column chromatography on silica gel using

dichloromethane and methanol as eluent, yielding compound 44 as a powder (82%).

The compounds listed in the following tables were prepared analogous to the
35 procedures described in examples 1 or 2.
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Virol ogi cal properties of the §on‘pounds of the present

i nvention The conpounds were tested in a cellular
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val ues represent the anmount of the conpound required
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measured on the nock-infected cells and was expressed
as CC50, which represents the, concentration of
conpound required to inhibit £hé gromh of the cells
by 50% The selectivity index (SI) (ratio CC50/ EC50)
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measured on the mock-infected cells and was expressed as CCsg, which represents the
concentration of compound required to inhibit the growth of the cells by 50%. The
selectivity index (SI) (ratio CCso/ECso) is an indication of the selectivity of the anti-
HIV activity of the inhibitor.

Table 3

Compounds having a pECs, value (defined as the negative logarithm of the result
expressed as ECso ) higher than 6 belong to the activity class A. Compounds having a
PECso value of higher than or equal to 5 but lower than or equal to 6 belong to the
activity class B. Compounds having a pECsg value lower than 5 belong to the activity
class C. For some of the compounds of the present invention, more than one test run
was performed. In such a case, the average ECso value was used to determine the
activity class. An empty cell in table 3 means that the data is not available.

Compound Activity class for Activity class for
Number HIV-1-LAI test HIV-1-MDR test
1 B C
2 C C
3 C C
4 B
5 A C
6 A C
7 B C
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collected. HIV replication in the superpatant samples was quantified by measuring the
10  concentration of the p24 viral antigen using a commercial kit, according to the
manufacturer protocol (NEN). Because of the high MOI used in this type of
experiments, concenirations of inhibitors were at least 100 fold higher than their ECso
value in the cellular antiviral assay. In case of MT4-LTR-Luc cells, HIV inhibitors
were added at EC90 concentration at different time intervals to HIV-1 infected MT4
cells expressing HIV-1-LTR-luciferase reporter gene. HIV-1 infection was revealed by

luciferase detection. 24 Hours post incubation, the luciferase subsirate was added and

15

the chemiluminescence signal was measured. At the time points where compounds
showed activity, the luciferase signal was reduced.

20  The compounds of the present invention that were tested inhibited viral replication

earlier than three hours after synchronisation.
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ml of dichloromethane and 2.5 ml 1,2,3-propanetriol. 10 g of polyethylene glycol is
molten and dissolved in 75 ml of dichloromethane. The latter solution is added to the
former and then there are added 2.5 g of magnesium octadecanoate, 5 g of

30  polyvinylpyrrolidone and 30 ml of concentrated color suspension and the whole is
homogenated. The tablet cores are coated with the thus obtained mixture in a coating
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f r om tdagogylomongor dlgubt@tqd@gﬂl@jca}h@pyl wherpin the substituents on any
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hy dr ogeperazdhyl loptidrelly substitutedawitheGyibaliayl. C1- | oal kyl
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wi ph Abﬁnﬁmﬁlﬂ@gaauﬁdmhﬁn WaiheReid 18 werdrog 1at t ached form
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1oL i FRASSEERRY L, IR R QBRI B,
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nor piei tb.lfb)ﬂtoge‘ﬂ@r a;ﬁmsuehﬁﬁegea 2R oA A0HED 52 Attdched &Rm%S 5 to 12
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30one cwtigeally beghlstit Wlﬂscseﬁlléﬂt @66341?3’3?1‘)’?%'@0”@? B fp-toalkyl

con5|@bgtme&&1tﬁ:blyl10al kyl oxy, hal o, nono-or
di substituted am no, wherein the

4. A compound as claimed in any one of claims 1 to 3 wherein R? is halogen, nitro,
C110alkyl, Cs 1acycloalkyl, polyhaloCy jealkyl, cyano, Cioalkyloxy, Cioalkylthio,
C110alkylsulfonyl, piperidinyl, morpholinyl.




substituents on any of the am no groups are each
individually selected from 5 d l|oalkyl. 6. A

W@ o09p0essd as cl aimed in any one of clainms 1 toPGI/EP2005/052041
wherein Het is a 5 or 6 nenbered aromatic, saturated
or partially saturated, rmnOCﬁgl ic or bicyclic
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i soxaz t hi azolyl, isothiazol yI im dazol yI
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het erocycte optl.ona e substt one
wher OXBERIr l§!11@1f m@?hw%ﬁtﬁr%% eg’a%’sfmﬁ?w’gbr%e SE%% IEE‘?‘%*&Y

10f romtamg1gr oup consisting of Cl_6al kyl, polyhal oCl
al kyl, C1.6al kyl oxy, C1.6al kylthi o,

Cl 7 6 2+ Eé/r*]ﬁcg%ﬁ Ahimed 'nﬁ b3 onfe Yot @BJmJ‘IaiOQS W@eﬂ Hé?is%éﬂe{él/dcycle

carbo 6al k car bon
- néeleﬁte%fow RepotbedERtEe %Yﬁl.dwéf pyY ‘ﬁ%@&% ?P‘“ﬂumﬂ
MO NO-teiszinkilSpyisestyl, tpytrelg], mmahmbyinwamlwh momzplyd,l'tblazdyl

subst;j b Y, 1Qfah} A6 ARMYN etehh &i-Bﬁne%!’yF iRRA&Hblinyl,
15|ng|6w:§hﬁ%? Faza{i’ f rom Phe#P’BF’il ﬁy}?lpé/raimYl

pi pe rhoehdp)ﬁerazimgl;rdmmﬂ i rlorplydlingl, thipipephelinyhywhich heterocycle may
opt | cﬁ)@iéﬁ&ﬂg/%% Q&b Egé Me! & WikrEgskible; mére Ban oﬁe substituent

C 0 ai me ny o
wher delecied @roeaoth% &ioHR cwsls*ﬂ{mtn Cra Pglygﬁ%f; @whﬁwihﬂpxya
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PCT

200 -1 gg&%ﬁg:; 9&8@@% cléégﬂgpéﬁrgsmﬁm Iﬁ%nociﬁs!ﬁﬁﬁltht@d o,
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substdnlywif € aniihdigreups are each individually selected from phenyl, C;6alkyl,

Ca.alkenyl, Cs scycloalkyl, pyrrolidinyl, piperidinyl, homopiperidinyl or
piperazinyl optionally substituted with Cy.salkyl.

25 8. A compound as claimed in any one of claims 1 to 7 wherein the compound has the
formula (Ta)

(Ia)




substituent selected fromthe group consisting of Het,
aryl, C3-12cycloal kyl and 5 nono-or disubstituted
W@pi0so3Riner ei n t he substituents on the anm no gPOUPPANF052041
each individually selected fromd -loalkyl; R2 is
hydrogen, d _| oal kyl, C2-1 oal gﬁnyl or Cl_10al kyl
substituted with aryl; or d R2 taken together
with the nitrogen atomto V\/nl ch they are attached form
ao. SH@rﬂ;ﬁumaadxéaiaﬂd gednyroat eficlaimsgao Bivdiergm sat ur at ed
het er,q gTnym ch heterocycle 10 may optionally be
substltute Wi t h Cl- 6al k or
Cl - 1Bamsdroalighsts 1@%)/?{961%&%# &PS]}Pf 8 XI“@' ﬁﬁﬁ?%‘ﬁ%d;%‘ﬂ‘
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Sa{lb”ﬁ&ﬁfgqo%d Qéamw ur gEﬁﬂnJ‘letro@M&he whi ch
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1501 - | &dp K‘?”P or 51 6al kyl oxycar bonyl or d -1l oal kyl
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substi t chdldm&&allsa@éieaéd ﬁﬁnelsdall@l ituents sel ected

fromﬁzrl&ay(cﬂlé%eﬁpc {igyg, éyhllo v\ﬁﬂc 9&51% i3 r1:@H!t19my1 or

nono- supstit ug
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or bich2 eroc nor e
each i ndi-wilkylaubsjitged witk &gl from nitrogen, oxygen or

25sul f e is Bal6genthiGb, mlqmm oy Gh@claalicyl poliyhalad L yalkyd, cyano,

ol ai medC G G Gk, ¢ ety a5 PREHARYRopholiny;
zer o anyl is phepyd antiosAllyGelbstitntety i poRerIRers sghstituents selected from the

group consisting of Cy.ialkyloxy, halo, mono-or disubstituted amino, wherein
the substituents on any of the amino groups are each individually selected from
30 C1_1oalky1;

Het is a 5 or 6 membered aromatic, saturated or partially saturated, monocyclic or
bicyclic heterocycle with one or more heteroatoms each individually selected
from nitrogen, oxygen or sulfur, and which heterocycle may optionally be
substituted by Ci-jpalkyl.

35 11. A compound as claimed in any one of claims 1 to 10 wherein
ais zeroor 1;



R is Cl-6al kyl, C3_7cycloal kyl, Het, aryl or
Cl. 6al kyl substituted with a substituent selected
WO p@s11038¢0 gr oup consi sting of Het, aryl, C3_7cpcl/Brioky52041
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200ne of @‘Ileé’?' é ﬂ’(‘g Mgﬂ? ﬂ‘&ﬁ e %m&i B elteq%‘%&% may
hal ogengptiopally beGubetiuteg by Copdall. kyI thi o; nor phoI inyl,
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Y1 T aNnGLPREJ el AN MBS benzamide;

30  4-[5-(4-cyanobenzoyl)-1,10b-dihydro-5H-pyrazolo[1,5-c][1,3]benzoxazin-2-yI]-N-
cyclopentyl-benzamide;
4-[5-(4-propylbenzoyl)-1,10b-dihydro-5H-pyrazolo[1,5-c][1,3]benzoxazin-2-yl]-N-
cyclopentyl-benzamide;
4-[5-(4-methylsulfanyl-benzoyl)-1,10b-dihydro-5H-pyrazolo[ 1,5-¢][1,3]benzoxazin-2-

35  yl]-N-cyclopentyl-benzamide;
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‘% ;Ogéltg]el ;1”mgylfonyl benzoyl) -1, 10b- di hydr o- 5H pyra

zo
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preventing H'V transm ssion or

preventing H V infection or gr eventi a di sease

sk enmERp! £ cmed imparg e g laims 1 1 dorfisg as g medicine
treatnment conprising the system c adm nistration of an

ef 1@dist vba corhpuag esitlrined imamt ongfof glaineipourddn e reamyfasiee of a

in a@ﬂedfb@ﬁleﬂfus%ﬁfogﬁeébntg‘éoﬂtﬂn&ﬁ, abtb¥iated With HIBCinGRtion.

war m bl ooded animals, i.n particular, MW-inf ect ed

UL
15 M35 o o SRR A B3P £ TR Ao o
c onpanaditamentoisefubfod prenenting FINdrapsmission prprevengng BIY jpfection or
addi thrSRniin} £HSdSIBENatdl T iiftctiohl y | nnocuous
exci pients and auxiliaries. 20. A product containing

18 aA {él%{ﬁgg Hfg a@rﬁelﬁl gﬁgnré e e en%@ ‘rﬁdxﬁfmsﬁjaﬁéﬂ"& ah difdctive

rovi ou n , as a
con‘oﬂhﬁ%@?%ﬁ‘éﬁ&?‘a’ﬁ pﬁﬁcw@?ougﬁi AL FlRiEed Srany ong"% fgy14 to HIV-
sequeaftettad wae bioadéd earhale it paticulat FOViinfadted lnirmxisi o ns.

19. A pharmaceutical preparation which as active constituents contain an effective dose
of a compound as claimed in any one of claims 1 to 14 in addition to customary
pharmaceutically innocuous excipients and auxiliaries.

20. A product containing (a) a compound as claimed in any one of claims 1 to 14, and
(b) another antiretroviral compound, as a combined preparation for simultaneous,
separate or sequential use in treatment of retroviral infections.



