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- 1-(3- Ami noi ndazol - 5-yl ) - %“mm“m WI-cycllc Ureas Useful As HIV
~ Protredse- st nhibitors, | NVENTI ON Thi s i nventi on reIates-

general I'y-to 1-(3-ani n0| ndazolss®* yl) - 3- phenyl nmet hyl -cycl i : ch are

- useful . awosrwf% tors of HI.V protease, pharnmaceutical - comgroésilriﬁl ons asnd 10
di agnostic kits conprising the. sane, and nethods of using the sane for
treating viral infection or as assay standards or reagents. BACKGROUND OF -
THE | NVENTI ON 15:. Two distinct ‘retroviruses, hunman i nmunodefi ci ency virus
(HV) ; type-I:., (HIV-1) or type 2 111LEHIV-2) , "have . been etiologicallY

| i nked to the- |nnunosup essi ve |sease red.i. nodefl | e .
syndr one (A GoAmiai R ?6%BS$TY¥ET ?%ﬁ?%%ﬂﬁgﬁggaF§C1ﬁl AFRP éf %n%fic
but : typically. develop. 2&iIv, PAIoIBSarsei alrﬂri,bnmapd; ex; (ARC) .foll oved by
AIDS.." Affected individuals exhibit. severe-i rrrrunosuppressi on, whi.ch .

predi%poses themto debllltatlng and uItlnateI¥ fatal opportuni'stic
i.nfections. The di sease Al D an HV-1 or HHV-2 25 ..
virus fol] owt g it S QMG Rardd e%ér}"%lfllg heo Vi L kr@Damixfxslnelé%lqu?:e-g' ns

with the virion attachlnglt human rrpocytelrmune
cel |.. thrgagh3rm@ammim%ﬁ?x%‘Q¥c%ﬂ%ﬂﬂﬁﬂ%ﬁeﬁnﬁc%nafﬁe“§ﬁf?acésof the virion's -

o ?t eﬁt 'd\i%hh%@ttor‘@ ¥ He %@a\g@prﬂ{ﬁm‘aﬁuﬁheaﬂ&ﬁ?ﬁbﬁﬁ!t&oﬁ@ larfnce 30
attache '

e virion sheds: its rotein. co etrates.  i;nto
e Bine c60 S tG tk e GommA AP IR S S e p e  BERGRE B8 s e
reverse ts%ﬂiésqrdrpttmuilrrgadiﬁ:a]harmm obr - asaassaybshgndlaedRan nto
"single-stranded DNA. The viral RNA .is- degraded and a second DNA strand is
creat ed rRRISN -35- doubl e- st randed DNA i s int egrated into the human :

ceII gemes and those genes. are. used for cell" reproductlon
151"3{}'Two dlstlnct retrov1ruses, human 1mmunodef1c1ency v1ruS:’

(HIV) ‘type-1: (HIV—l) or. type =2 (HIV;Z), have been. .
.etlologlcally llnked to ther 1mmunosuppress1ve dlsease,

ﬁﬁgacqu1red 1mmunodef1c1ency syndrome (AIDS)... HIV. seropos1t1ve

,_:. : 'nd1v1duals are 1n1t1ally asymptomat:l.c but typlcally develop_
_'56 }AIDsnrelated complex,(ARC) followed by AIDS ffected ;;”l,z--
"rﬂ_flnd1v1duals exhibit severe 1mmunosuppre551on whlch S
u@ffpredlsposes them to debilitating and ultlmately fatal .
'ﬁﬁropportunlstlc infections. - . - - - R .
T ) - The, .disease AIDS. -is:the end result of an HIV—l or HIV-Z
5_25.:v1rus follow1ng its own. complex life cycle. . The v1rlon llfe
‘P;'cycle beglns with the virion attachlng -itself to the ‘host
- human. T-4- lymphocyte 1mmune cell through the bondlng of a
B ;glycoproteln on the surface of the v1r10n s protectlve coat
'”w1th the -CD4. glycoproteln on the 1ymphocyte cell Once
':30%”attached, the v1r10n sheds 1ts glycoproteln coat, penetrates
+ " into: the membrane of. the host cell, and uncoats its RNA. The
“1p5v1rlon enzyme, reverse transcrlptase,_dlrects the process,of'
.'ftranscrlblng the RNA into. 31ngle stranded DNA. The viralﬁRNA
'115 degraded and a: second DNA strand 1s created The now
35-.double stranded DNA is 1ntegrated into the. ‘human cell‘s genes
| .and those genes are used for cell reproductlon

B
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W Q 98/ 20008 PCTI US97/ 20035 At this point, the human cell carries out its
reproductive process by using its own RNA polymerase to transcribe the
integFated DNA into viral RNA. The viral RNA "is translated into the ,
precur sor fusion polyprotein. 5 The polyprotein is Pﬁ’ﬂ’ d. by
the H'V pr"gﬁggts@benzyrre to vyield the mature viral protei ns. 854/266 %
protease in responsible for regulating a cascade of cleavage events t hat
lead to the virus particle's maturing into a virus that is capabl e of full
~infectivi ty. P Thds geiotl, Hirhumaninee kbl scanriespoateitkilling the
- [ nvading ;ddeidfctsvd Pt ec s Q3 S QT O WA'm%oip,ﬁ?rxan@% s life

cyclelssen In a latent state wthin t | mmune ce addltlon

c.viral reVeRRSanines dhg e grated %Wﬁy‘r&t%s‘é‘nr?h Rkt ngTRen®dradi RNén

-part : cleid: %aa?;sl\ae;lrelxa Jﬁﬁ_smemé l;ﬁre@ﬂﬁs@ﬁ@@éj—ﬁéﬁ“ﬁfil@ﬁ' pglybsb];e#éflﬁx that |
result in. . continua an e surface o e vira
pr ot ett | Ve SRR Soﬁ%l& %g‘peé‘é ‘?Jr% tg'éesegfy HRE OF it fie SBFITENTL

-effecti veriedss héen wed wrd |\bmhlesalsqaee:1ris calThusgy diiIv epragaasset ione - -

gl ycopr ot gj e;sescr ; edycin nunber

avai | abl ter%%or@hﬁl ﬁog viri VI rus con P‘ﬁfuecs %Q&E%E ggugie:%v\}%?’l &t he

i mune . r dsgch$® é'—yhﬁ ekﬁr%rﬁal'rﬁﬂe%let% mat s EvemwaviyuSt hbatHi¥ | ar gel y

-hol ds fr%%ﬂaglgzn da_:vqrumhqrmtisviwune system . all ow ng oppoftunistic
i'nfecti-ans, to _set .i-n and w t hout, the 25 adninistration of_antiviral

-' agentQ, i Hundhsd HYRIGAL W%t’d“m‘ﬁfé‘%\tsﬂw rERIRNSThek &lAing &he | east
three cr |1triv(azdlr@olvrﬂz&dm tie texes secalsd e Cyatge vﬂswr:hlhavefbeae

‘identified_as _pos r etsfo vi ral drugs itial .
at tachnment™ % d‘for{qﬁe r| o % I;en@ r% l?tat[ h%%?/’fé %f’{:ﬁéﬁ’r SS’ﬁage site,
(2) 'the; timawser |q@tlﬂon Irofaddlmcrra.l \RNzaJt c:ewe:ase DNfatseviptese, the: S

Lranseri ~tn?§€nr 3 ucd an (nakl(r?g 4 heepsesarilpgsarof cibe p@%tw%ypart icle

duri ng tion H 'V aspartic acl prot ease ofr pr ot ease) .
35 '1 f}zSPﬂﬁ-‘éflg?en GHuSes FARIREPLIGR s take ot Hadk” FAgultsin .

'~.cont1nually changed glycoprotelns on the surface of the v1ra1

'protectlve ‘coat. ‘This lack of spec1f1c1ty decreases the.

mmune system s effectlveness because antlbodles spec;flcally '
roduced agalnst one- glycoproteln may be useless agalnst
nother,_hence reduc1ng the number of antlbodles avallable to . =
'f;ght the virus. The v1rus contlnues to reproduce whlle the
'1mmune response system contlnues to ‘weaken. Eventually, the -
“HIV largely holds free relgn over. the body's 1mmune system,-
E.ﬁallow1ng opportunlstlc 1nfect10ns to set in and w1thout the
'f:admlnlstratlon of ant1v1ral agents,_1mmunomodulators, or '
ffdboth, death may -result. T : . S

:f'fjﬁ There are at least three crltlcal p01nts 1n the v1rus S,
-{fillfe cycle whlch have been 1dent1f1ed as p0531ble targets for
ft“ant1v1ral drugs: (1) the 1n1t1al attachment of the virion to

Ht'efT -4 lymphocyte ‘or macrophage s1te, (2) the transcrlptlon
fgv1ral RNA to viral DNA (reverse transcrlptase,-RT), and
3);the assemblage of the new v1rus partlcle durlng
Qreproductlon (e.g., CHIV aspartlc acid protease,or HIV
oy protease) S B R : -
35,
ifrespon51ble for the proteolytic processing of one or more

% The- genomes of retrov1ruses encode a protease that is

' '.poly.proteln precursors such as the pol and gag gene product's.'



responsible for the proteolytic processfng of one or nore. .polyprotein
precursors such as the pol and gag gene pr.oducts. 2 MD 98/ 20008 .-
PCTHUS97/ 20035 - See Wl link, Arch. Virol. 2$ 1 (1988).: Retroviral

pr ot eases wH9soos®MONl Yy process the gag precursor- int o thepcpmgm@w ns,
and al so process the pol. precursor into reverse transcri-ptase and :

retroviral ‘protease. 5 The corrett processing of the precursor polyprotelns

- by the retroviral protease | S necesgsa he assenbly--of the'
i nfecti ofesiMglohsnky tARGR - p¥ER%dho i‘héigapﬁm Gr%hré"gleﬁ’e"s‘?"seases

t hat . pr OGUAS JURkSREE-SebeetsVensi gy bead&rtsor tlheopn;@@%ﬁl of inmmature
core forns mhlch | ack |n£$ct|V|t "J. VMirol. 899

(T985) " Heftging: H0d 456 oPEYGE5SALIEOPOL( PEAPERRE: dFisde TSR 1 al
proteasetnaﬁndﬁip@ms@rmmddeetaovara&aptotease target. -for antiviral

ther agy. See M{ouvg, Dol Upgo88atind 7Bt é?SQEECU}%&b dlé;ér.t SdfHL by

viral “protease provides  a viral
t.heref orehe retewinal fproveaae QBSG§§@§Sa§McﬁD§stRHDSSSﬁmleHQfk@h@

fewer si dﬁ%&@f&és Per L0RE S etfi fasi BHEn" sABUNDR Na®SS PrNEro to- drug.
resi stance en conpared -to current treatnments As g.- .result,:three" HV

pr ot ease MERFNEBES, tm&%h@r°§u§35q8Fﬁ§9PFe‘?GfEEG&WP v3Tys Ghpads to
and- Mer ckife ip¥bdayt ionabe cmaeni:bycobel 69 rier hm«adaa&aamwrmcﬁwty

t h |
O a3h "t Ao d ey, 387, 93, 02 5 B85 By Ko SEAFH S
CGP 617%5r0Q6gwslﬁ§|a%QcéE9§§)theTh9F§ﬁQ§§e rﬁﬁmqmnnak;qnq§s§§¢y
”Hrketeguﬂg&wmﬁ' oG egrml attila%%evewaetcyf%fr LARpuds  have,

been stu as pote tla V protease-+n |§|tors core, cyclic ureas,

has= receﬁ#&ﬂr§95n|f$%%n¥1EFP¥ﬂt|HﬁtuFﬁrﬁzéx ﬁBI419QH)PCT Appl i cat i on
Nurber . W94/ 19829, albﬁme& eb §ﬂnﬂ5mer bcahhcmd@&@rtléaeecmdvfdég e@s. of ‘the

.fornula methgg forF%locklng v1ral repllcatlon ‘and therefore a_
:E{treatment for viral dlseases, such as AIDS, that- may have
: >. fewer s:Lde effects,’ be more efflcacn.ous,; and be less prone to
| drug re31stance when compared to current treatments As a.
; Hresult, three HIV protease 1nh1b1tors, Roche s saqu1nav1r,
. QO“yAbbott’s r1tonav1r, and Merck’s 1nd1nav1r,'are currently s
.xaf‘belng marketed “And’a- number of potentlal protease 1nh1b1tors
are in’ cllnlcal trlals, e.qg., Vertex s VX- 478,_Agouron s'*”
..nelflnav1r,:Japan Energy S KNI- 272, ‘and' Ciba- Ge;gy s CGP’ ﬂf“
}gj61755 o R - . BRI
ng'? As ev1denced by the- protease 1nh1b1tors presently N
"‘marketed and in- cllnlcal trlals,'a w1de variety. of compounds
:f,have been" studled ‘as’ potentlal HIV protease 1nh1b1tors - One
. fcore, cycllc ureas,” has' received 81gn1f1cant attentlon For
g'example, in PCT- Appilcatlon Number - W094/19329,,Lam et al’
30jfgener1cally descrlbe CYCllC ureas of the formula '
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. ._HOOH 3 V\D 98/ 20008 PCT/ US97/ 20035 and rret hods of prepar| ng t hese
ureas " Though the present’ conpounds. fall within.. the description of Lam
et alf they are not .specifically disclosed thereLn; Even with the current®,
-success of protease inhibitors, it .5 has been found that. Pﬁé_@a}}g@nt?s can
becone :r eWOIBAPA8t 0- a  singl e protease.inhibitor. Thus, it P.e to
devel op addltlonal ot.ease jnhihitors to further og?lt H V. infection.
10 Sumverd methqd NP RBE AL ISR P SGTe oD GRS RESRRent ., ¢

i nvent i ijm;ﬁ)drﬁis pffa):t/l dmtmnvedhqorduseﬁi@tmihldm e .et 141, St}@é},@téleé obj ect
~of the present ent % 93;9 har maceuti cal - conpaosi tions = .

Wi t h- prd’t%sgé)qcr?rﬁllbcféldrﬁ@ ey D-conprising a pharnsceutical 1y -
dcceptabl e ceavemrwnnhl ehetd:nenaqnmltsxmﬂdgs e ff qntotvmsaermmulmitotsl east one

of t ds Qr, I|y . '
accegt aUTae ofr%c?o rugq?ﬁpﬁﬁﬁ ee%eq;o %%q _bec%n%;no %J%e%t of ..t he:

pr esent s:mgém |p;¢pteas)e prviklico20 Thusa, lmmﬁeldesmbil@j Hordevekip ng HI V
i nfecti Aple negs of such. :
“treat ma(r)lé[tha,mﬂ er apeutlécﬁ(?y egﬂlittcl&\%re armunt t:‘rr’]zoat rTﬂeast one of -t he
corrpoundls’lﬁ:ﬁcmt% present invention or..a pharmaceutically. acceptable sal t
or prodrug-form ‘thereof. 25 . I't .is anot her, object of the present.
“.invention:to- prowde a; ; vel rrethod for: treatlng , HV: infection
‘whi éf comprises ., . admi¥ . need thereof . a =
therapeutlcalAdcoﬁaiﬁglyyeom@rﬁbjeéﬁwfqihéqarégaa@flﬁmt@mmoygdéo of the
present |nvenc$| an #\Fg one or r.e corrpounds sel ected form 30" the
group, ccﬁﬁ‘?‘é’t endbcfv TR Pt-ase inhibitors .. and H V protease
‘inhibitors.. it is amother mibumtt cmﬁ tthe;mmﬁ im»am1mm to pf@vidé a

met hod &QW%%éi%%@mﬁoﬁ% ﬁ”l rlP %%teause ﬁﬁmﬂftlng actr\(r:fg?.“ ses.

treatin
- 15, comprlslng a pharmaceutlcally acceptable carrler and a

*f; therapeutlcally effectlve amount- of at least one of the
compounds of the present 1nvent10n or .a pharmaceutlcally

acceptable salt or prodrug form thereof

.

_ 2t{1s another object of the present 1nvent10n to prov1deT
- 20 el_method for treatlng HIV 1nfectlon whlch comprlses :

| '1ster1ng to a host’ in need of such . treatment a
therapeutlcally effectlve amount of at least one of the

-:.compounds of . the present 1nvent10n or a pharmaceutlcally

'.?tacceptable salt or prodrug form thereof , ,

' 25_1;5 It 1s another object of: the present 1nvent10n to prov1de.'
'f{a novel method for treatlng HIV. 1nfectlon whlch comprlses
_:Fadmlnlsterlng to a host in need thereof a therapeutlcally
'1*effect1ve comblnatlon of (a) one of ‘the compounds of the.fi_
T]present 1nventlon and (b)- one or more compounds ‘selected form

1_3bf°-the group - con51st1ng of HIV reverse transcrlptase 1nh1b1tors-T

°_ifiand HIV protease 1nh1b1tors :

R It is another object of the present 1nvent10n to prov1de
'*?fﬁa method of 1nh1b1t1ng HIV present in a Body fluid. sample B
:oUﬁiwhlch comprises treatlng the body fluid sample with .an.

hdsr;feffectlve amount of a compound of the present invention. .

R, It is another object of the’ present invention to prov1de

-. a kit or_contalner containing at least one of the ‘compounds

. - 4 -
SUBSTITUTE SHEET (RULE 26)



35 effective amount of. a conpound of -the present., invention. It is
another .. object. of the present invention.to prOV|de a kit or container
conj ai ni ng at | east .one of the conpounds ~-.4 SUBSTI TUTE SHEET. (RULE 26)
WO . 98/200QﬁoBQEMU§97/20035 of the present invention i n.an powRb7sfosEct i ve

- for use'as-a. - standard or reagent ina test or assay for determning: the

ability of a pOtentiaI pharmaceutical t-o inhibit HYV protease, H'V
growt h, t T ot hey - obj e conme apparent
uring « A5 Pl pan et dr Rt AL P PhbGuny 0L ERCRILL R0 TR R e
[nventor§'tad1d@m§i/6>r§/ nmemromumdtseot ¢brm|$€&§ foandetermirAingOtihie2 p~N .
mﬂtf*bﬂ* momm%ﬂm&% t&aqu‘é tﬁmb% p*w maceut cal | y;

acceptable l'ts. or r.od rug or s er eof Li.oare:l: ectlve protease
i nhi bi to%%&%%EW%MMO\PWWEFERRED ENBODI NENTS . 15 Thus, in a

firstsenbodi maHesd: %@r&ﬁﬁéﬁ wy@a&s inhPcElQVw.dE§“beé‘oﬂ@vgbp’arent
conpound- ; of forqy %f NE N HOCH/
OH Ph CHSWENg the °1Jcﬂw1fhg p%fr% %%t?%%?wpate’apt am'@ 9&@@ a&rhlrﬁ‘tftﬁf ug

form by the inventors’ discovery that compounds of formulae I and

. HO

' “br pharmaceutlcally acceptable salts or, prodrug forms'
are effectlve.protease 1nh1b1tors

'”?f'thereofgr

“.r'eor a pharmaceutlcally acceptable salt or. prodrug form _~'
r'ZQ;"thereof . . ,:;:. .waﬁ“~*.a'_' : R

afpreferred embodlment, the present 1nventlon
_:esfa'novel compound‘of formula I

e ZSL”foJ In another preferred embodiment, the present 1nvent10n :
o '*prov1des a ‘novel’ compound of formula II.



20 thereof. In "a= "preferred enbodi nent, the,: present invention. _

provi des- a 'novel: 'conpound' of forrmula I 25: In another preferred

enbodi ment-, . the present invention . provided a' novel '.conpound of formula |1y,
5 _ \WD 98/ 20008 PCT/ US97/20035 In a second enbodi ment,- t he resent

i nventi orwp98R0M8s a novel pharnaceutlcal conposi tion co H'Q

- pharmaceutically acceptable carrier and atherapeutically, .5 effective.

. anount of a,conpound of fornulae | or Il or a pharnaceutlcally accept abl e

salt or prodrug forntthereof I-n another preferred enbodi nent, the

conpound i s a CE$%$?%.r%QQ%% ReRBOUBRE ?tetehteqde@%eydnﬂﬁnottua§oypound

is of fornul odi nént resent invention prOV|des a
.15 nowﬂovnﬂrmhbfmwc¢¢%a$?hchWE°§hFé@P|SﬁmﬂHP§HHGOﬁpr|ses admi ni st' eri.ng

to * aJﬂq£¥mA£bu@§€Q11y0£ épeabléreatﬁmak ananeremaﬂapﬁﬁﬂ3Céiiﬁct'Ve
2 3

anount - -o% fornul ae | k- f 3 R %Htrcally

accept af it eal 1ver FROEREEC o?rrF°’f‘ﬂ8P88f° ormu T In

anotherﬁx&&ﬁﬁééﬁt1c&nbpdaoeeptabletbaltconppwmdnug(ﬂbrm ﬁhﬁr&oﬂ.l In
~another preferred enbodi ment, the conmpound is of 25 -forrmula ll: Ina

fourth enbodi nent, -the.: present I nvention-provides a novel nethod of

: treatlngIﬂ\/Imfenotbermhreﬁecoﬁgrembgdlaentnl§b@wqqypbqnﬁ(ﬂﬁﬂﬁﬁatlon
to-"a- b ] ed t hereof .a 3*0. therapeutlcally ef fective ‘anount of:
(a) a coﬁ%oundao Jformud ae |- or | I; -and, (b) 1_at-=.least one conpound
sel'@abted fromthe,~group ..: consrstrng of " HIV reverse

tra”SCt'ptaP?n ahBtheP'préQé%réﬂdeHbMd1ﬁéﬁE$a%%elﬂﬁmpddﬁ& 1§5of,;,t““

formula II.
_ __In ‘a thlrd embodlment, the present 1nventlon prov1des a.
.IS- novel method for treatlng HIV 1nfectlon whlch comprlses )
'."admlnlsterlng to & host’ in' need of" such’treatment a et Rl
{:therapeutlcally effectlve amount of “a compound of formulae T
.::?or II or a pharmaceutlcally acceptable salt or prodrug form

,_;jpthereof
200

In another preferred embodlment, the compound is" of

?fﬁfformula I.

_ 'r in another preferred embodlment, the compound 1s of
25 lformula II _ ' '

D ﬁtzjhsﬁ. : B W
?.In a fourth embodlmentr.the present 1nventlon prov1des a’
: g'novel method of treatlng HIV 1nfectlon which comprises
.i7adm1nlster1ng, in comblnatlon, to" a. host- in need théreof a-
hid;'therapeutlcally effectlve amount of: _ BT
| ' oo ‘(a) a compound of formulae I or II, and, ' '
.Jga(b) at* least’ one compound selected from. the. group

:ﬁ;ﬁ:con51st1ng of HIV reverse transcrlptase 1nh1b1tors and HIV

. ﬂ.;'protease 1nh1b1tors.

35 umieaeosroc el o |
.. In another preferred embodiment, the compound is of'
formula I. o ' '



Ih anot her preferred ehbodihent .the conpound S of fornula . 6" WO -

98/ 20008

PCT/ US97/ 20035. In'another preferred enbodi nent, the coipound is

of +formula -11. 5 In another preferred enmbodi nent, the reverse :
transcri ptyages/oobs bi tor i s-a nucl eoside reverse ‘tr.anscri pt BEBPUSITHUONS t OF .

I n- anot

her nore preferred enbodi ment, the nucl eoside 10 reverse

transcriptase inhibitor is selected fronrAZT,3TC, ddl,-ddC,'and”d4T

~and'the protease. inhibitor, is selected.fromsagiinavir, 'ritonavir,
~indinavir, VX-478, nelfrnavrr KNI - 272, CGP' 61755, and U 103017. 15 In an
even nore prefldr ARPLRGH RENESHL G HRIBRAIRRRT dether §OBPOBNG: s O pt ase

inhibito

sel ect ed.

further

i nhi bgt o
proteaSe
present .

of H V.

(a) a. co
sel ect ed
~inhibito
cont apne
formul a
~ the conp

15

&

:Q:rltonav1r;,

Forguae] eated from AZT and 3TC -and the.protease inhibitor is
fronsagi uinavir, ritonavir, and - indinavir. 20 .~ In a.stil
preferred -.ebodiment, the nucleoside reverse transcri.ptase
r-is' AZdebthEnrprefnrtédfembdmﬂmemeiethedrenbmdenent. t he"

Qe G A, AELIROL 4 & budfeo ol LELLRSETRA R e

|unhmhmunr whi ch conprises a therapeutically effective anount of
npound of fornulae | or Il; and, 30 (b) at, |east one conpound
from:the.  group consisting of HV reverse transcriptase.

‘s, arfd® ARPERRLIRES PRIFERTSH SIPodTREnt, FBfenceasdde
everddl’ tamrml ﬁ@rimmﬁmdli@r&elébEedmﬂﬁamﬂﬁZﬂ‘s Frc, 35

ar, YRS 20005, PCULRHL 30050400 ARRIBEE oP" £LLLqd P et
saqu1nav1r,_r1tonav1r,"1nd1nav1r, VX—478, nelf1nav1r, KNI—
272, cep 61755, ‘and U—103017 | ' ; 5

" In an even"more'preferred'embodiment; the'nucleosidea” _
reverse transcrlptase 1nh1b1tor is selected from AZT and 3TC‘“=:

and the protease 1nh1b1tor 1s selected from saqu1nav1r,
.- . '-.' - = . R .

:and 1nd1nav1r

In‘a Stlll further preferred ebodlment, ﬁﬁe‘ﬁgcieasiééT

R T I SV B

3?ranscr1ptase 1nh1b1tor 1s AZT

. %’In another Stlll further preferred embodlment,_theiqp
protease 1nh1b1tor 1s 1nd1nav1r ' ’ - w o

_fIn a flfth embodlment, the present 1nvent10n prov1des a
pharmaceutlcal kit useful for the treatment of HIV 1nfectlon,

' _ whlch comprlses a therapeutlcally effectlve amount of

30

(a) a compound of formulae I or II and, f
(b) at least one compound selected from the group r“:“r

"1"'\

-'con51st1ng of HIV reverse transcrlptase 1nh1b1tors and HIV

35

s O
» "‘,':" : =T

protease 1nh1b1tors, 1n one or more sterlle contalners e

"'In another preferred embodlment, thefcompound.igﬂéfff“‘

formula I o



In a sixth enbodi ment, the present invention pr ovides a -5 novel - . met hod

= of inhibiting HV present in a body fluid sanple which conprises-treating-
t he..bedy. fdui d. sanple with an effectlve anmount  of a -conpound of formulae *. -
. or. Il.:1n a seventh enbodi-nent,-,the present invention nroyi des:

a novel a“f@?WS’P"scont ai ner. conprising a compound. of forrrul%cgtwfjgg7?20{?%\é i

an. ampunt effective for use as a standard or reagent in a test or. assay
for determining the.ability of -a potential pharmaceutical to |nh|b|t H Vv
protease, H. VIn. agobhel, poefesried empodimediEr| NITE @@pﬂ@;umws heEein,.. the
. followin d expressions. ‘have the indicated neanings. |t wi |1:be
_appr eci ag8% {Jggt i‘fn‘

. conpounds of the present I nvention contain an
_asynnetr|cally 20 substltuted carbon-atom.:, and may be isolated in
optically aC&th Qh xERC effbedlitient, Itthel %ﬂ@éwmﬂﬁhémepabhhew RO -

prepare; opt i acti vef SugG resol ution_ of em ¢cf or ns

o
or b¢5syﬁpﬁésl@EtxPangpﬂP@&H%F%ﬂﬂlﬂﬁysﬁ%ﬁ 19nﬁeﬁ?%¥sfl$$a SERPLsl
di ast er egHRELC compge&ie® ft&r'emmaﬁ(tl-fd lbodib ﬂglamrmtsampleamfthcaﬁor s ‘of a
structure’are. intended, . unless: _ the S f ch try or isoner
formis §528FF|18§I §7‘°upﬁd|°§atae§°m£s° Cg énefrOelt“%nhea{?-IQ{/ rlg\r/Tie?Se transcri ptase
|nh|b|tor" I'S |ntended to refer to. bot h nucl eosi de and non- nucl eosi de 30. ~
"i nhi bi.tors *of, _H_V r e a Rf
nucl-eosi de;. RTtmn |l§ie§%?lst%|.etﬂ g q{ébrﬁ’t }?]eé g‘-ﬁneo"ste tt'm ??)o %‘ET ddc,
ddl I@4Tpranddet:ca Box®d @ kit mweéwrtwm@oﬁsmpﬁem’def but
ar e-: no fbghhqg ﬁoorVTW'ﬁ%ﬂ@ﬁ3amoﬁﬁﬁfgiiébﬁH¥Elibf*ﬁbé99§535kta5639d _
deri vati-ves, ‘Bl - RG58%,- 35 neV|ra ine é. 6611 LY 73497,. @ dtRo 18, 893
(Roche) - O&s F§86¢rerd @ Q%“vﬁﬁ |Qﬁ§%ﬁm A9 nERACBRMES Y &fer to
conpounda” pbtehtlmnhQMderdéqnmna%Enn ihhwmiesHIW-N[b@SaQGOOBIV
,PCTIU897/200 C but are not Ilntted saqui navi r .. (Roche,
Ro31- 895@)r %?‘ °q’ lb%% Ao S e
- 15 '
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STy cna o7

_ f As used hereln, the.follow1ng terms and express1ons have'
““H”the 1nd1cated meanlngs. ~It w111 be appre01ated that the
pffcompounds of the present 1nvent10n contaln an asymmetrlcally -
20!
' ;_hctlve or racemic forms. It 1s well known in the art how to-

-substltuted carbon atom, and may be 1solated 1n optlcally )

;fifprepare optlcally actlve forms,:such as by resolutlon of .
Ji{racemlc forms or by synthe31s, from optlcally actlve startlng
mhlmaterlals A1l chlral, dlastereomerlc, racemic forms and all

“-25iﬁgeometr1c 1somer1c forms of a_ structure are 1ntended,.unless
fﬁaghe spec1f1c stereochemlstry or 1somer form 1s spec1f1cally
ttjylndlcated Adﬂ '-1,.;“ ] _ N ' '

lﬂ: " As used hereln,J"HIV reverse transcrlptase 1nh1b1tor" is-
';tlntended ‘to refer to both nucle031de and non-nucle031de ' '
5@%,1nh1b1tors of HIV reverse transcrlptase (RT) Examples of

| btnucle051de RT 1nh1b1tors 1nclude, but are not 11m1ted to,-_

ﬁ%hEAZT, ddC, ddI, d4T, and 3TC. Examples of non -nucleoside RT

if?lnhlbltors 1nclude,_but are no llmlted to, v1v1rad1ne _
_ ,i{(Pharmac1a and Upjohn 0901528), TIBO derlvatlves, BI RG 587,
35 nevirapine, L-697,661, LY 73497, and Ro 18,893 (Roche).
| As . used hereln, "HIV protease- 1nh1b1tor" is 1ntended to
'_refer to compounds wh1ch inhibit- HIV protease Examples

- 8-



ritonavir (Abbott, AST-538), indinavir (Merck, -M-639.), VX-
478/(Vertex/(§axo Wl | cone), nelfinavir (Agouron, AG 1343), KNI - 272 (Japan-

Energy), “CGP- 61755 (G ba-CGeigy)-,. and U-103017 - 5 (Pharmaci a and -Upj ohn).

Addi t i onalwewsnpdess i ncl ude. t he cycl i-c protease inhibitors d»mwsssaobssn :
W93/ 07128, wo 94/19329, WO 94/22840 and. PCT Application Nunber

US96/ 03426. As used herein, "pharmaceutically acceptable salts" "

ref er t 0. e Npld V3 faréhgoé pehpeed, coRayRdsInEan L, h‘izogganepsf’ggf

compound 'S nD eredf
pharnaceumﬁnﬂa%AQuiﬁQh@&ﬂe-%%TT§38)nci0dénaBGI (Mexckot MKV toX-

m ner al qrveoraﬂéy@e;amﬂaxo &@éiﬁc@&eba%élf@ﬁh@q%s (awﬂu%% afﬂdleﬁs | kal '
or organic _salts of acidic residues~such _ascarboxyllc aci'ds: the

 like. Th&Naf itacelAP2 ¥RREEEbnt G 503 4PPs (FAbRIGE10ME / @&%}nlﬁ%@l?
© non-t§xi qp&almﬁatakmommamﬁry BRAUDDi vfmsakkamplest. hadqafcﬁ-;rlttrﬁé)rfpound

f d, f -1 For . .
exanpl 6, T G AT thal IS, 21 801 PR8N R WIeB7d X Weea from
|norgan|@4A&9329, Wm)%£¢QQ&$0hydh@chCErApplhyauaohrNmmbenuﬂﬁ&ﬂl@3426

sul fam.c, pho%@‘l{}é&d ﬁ%féi& a’;?haﬂﬁacéﬁ'@lcg'ﬂgxt Ia?:,c,e%@attﬁ]e soarlel:}:)sa'r ed from

organic aci ds ‘Such as ‘ace succi earic,
| actic, mafiar’ QQHQQ##YﬁthQ$|@f %B%odbsGlossdnﬁpmpoumdﬁawheﬂgmhc&haale|c

phens yl agplidnt WeHPdhsa PENRsLsiad B! hakhih atild 8 bisse salts o

2- acetoxybenzonc furaric, . tol uenesulTonic met hanesul f oni c t
di sul f onitherRef i c EX3mples dhfcph%ﬁﬂa?ﬁBtFFﬁllyTﬁé’cﬁMraﬁé@elﬁq gy

accept ablincaldes, But tdwe picsS eNimit 84 e0b| onisawahe o&yl"cbtﬂ@%&h?cefaéi@m the-
30, cont ai a_basi,.c _or a idi;c . noie

parent ' €gnfiound i ch
convent|5%§1 cHE%ﬁ%a.L%m§$ﬁk@Pefbi%? | £, SMiDGER & kfélcgﬁlﬁf?%é%%red by
reacting satlltes fofeaacidic arepdecs osush a§ caebexgydrmomdsism tdndi the -

st oi ghi OB C. wrghﬁmg%@wé P! ﬁeeepeas%gf saGd- 1[nrclud’@ttq{' or in an

- ‘organic spk vent, kN a mxture:q ener al nonagueous medi a
like et h&onvamo traffrstm&qaa%}t& 35ptBgaAyR] eamaadeta@mqmm@ sgbts
_pr eferr ed;f |tlrfe1 %aﬁnﬁ%drﬁk&ﬁh@&f&ﬁm@ﬂﬁ faundxaﬁpﬁem FHoan n%rP—h%:E@@eUt l Cal :

1norgan1c or organlc ac1ds For example, such conventlonal
o non—tox1c salts 1nclude those derlved from 1norgan1c ac1ds
'”]ZOfﬁsuch as hydrochlorlc, hydrobromxc,'sulfurlc, sulfamlc,.”
._L7:phosphor1c, nltrlc and the llke, and the salts prepared from ;;1'
f'g"organlc ac1ds such'as acetlc, prop10n1c,'succ1n1c, glycollc,ji
'?stearlc, lactlc,_mallc, tartarlc,’c1tr1c,_ascorb1c, pam01c,
zmalelc, hydroxymalelc, phenylacetlc, glutamlc, ben201c, '
g 25';sa11cy11c, ulfan111c,_2 acetoxyben201c,'fumar1c, _
: '.toluenesulfonlc, methanesulfonlc, ethane'dlsulfonlc,_oralic,
.:,1seth10n1c,'and the llke ' : . ‘ o
' The pharmaceutlcally acceptable salts of. the present
#lh 1nvent10n can be synthe51zed from the parent compound whlch
_;30f“conta1ns a ba51c or ac1d1c m01ety by conventlonal chemical .
L he Generally, such salts can be prepared by reactlng '

’Fthe'free acid or. base forms of these compounds Wlth a

:pst01chlometrlc amount of the approprlate base or ac1d in.
afwater or 1n an organlc solvent, or in a: mlxture of - the two;
- 35 generally, nonaqueous medla like ether, ethyl acetate,
"7'ethanol 1sopropanol_ or acetonltrlle are preferred. Lists
'of‘suitable-salts are found in Remington’s Pharmaceutical'

-'9_



9 WD 98/20008 - PCTIUS97/20035 Sciences, :17th.ed., Mack Publi shing
Conpany; Easton, PA, 1985, p. 1418, the disclosure®of which is hereby

i ncor por at-ed by, ref erence. “The phrase ' ‘phar maceutical ly acceptabl e is. ',
enpl oyed 5 herein to refer to those conpounds, materials, conpositions, .
and/ or doswgessf200085 whi ch: are,. within the scope of sound H{[20035

" judgnent, suitable for use in contact wth the. tissues of human belngs and
ani mal s. without excessive toxicity, irritation, allergic response, or

- other pr QBEE%@% 1@7@&%@ GaMawk mmﬂk@t@ompa’mﬁ rBasvonbl 8A,
benefit/ lent
bonced | BaRSy oo Wiien orbARRGI RV 4P g T neRtBLaA

forrrul aeby ‘@efklrefteqt her fornul as or compounds of the zz- 15 present

et ot

subject . Pro resent  invention, for,

exanys ef hemelia tb)xeéﬁs'ﬁmem&Q§ﬁtﬁPmRﬁﬁﬂ4%nrﬂfq?ﬁkﬁ}%naF°@P8§ﬁ§lﬁFEsent in

the , co ClEgr gM%thﬁﬂaréfﬂhﬂﬁHﬂﬁlﬁﬁélﬁﬁéperefcbemﬂﬁﬂ ei t her.
in routi %g‘g%q d#a%r?l%%ul at |mon orl gL Vi Vo, to the é O!éli]l% Pr odr ugs

i ncl ude - BeAPSaddSVSIMENE AP IS, Neia Mércé roxy or, - am no
group |stgg@@@@ oF &mhaﬁwnaidéeuandWEnnmalnawrthmMUgexseaSHWRIstered to-a

manmal i an:sybj, ect cle S. to f r QQhﬁ
respect i $OPYC2 arhﬂ pgr oaé?u%sé ?Iﬁec%y(ﬂﬁgé%uop ogﬁﬁgt Ti'm %én Yo,

acetape, complimiatiocor dmmzemsﬁtarm Wikt \esreAsenalhel PaRE Lk /¥ sk unct i onal
groups in _the conpounds.of fornmulae | or.ll; phosphate esters, -

idlnethyIJi ¢i%e esters, -am noal kyl benzyl _esters am noal ky rs
“car boxyal kyI egumaruss ' ah ol N EENGeR k9 GHRF LS LPRY ﬁ°f’ﬁ§ &Fﬁﬁ’ S?Rfé&d?
fng”m' ae 1e|£s wrgl% ﬁé@égéethe]g\ckfhﬁw@%afmﬂmlifegl ackmeimmmmds
erein th FO grou . of _f-ornul ae ar m an
epOX|def°R§3}_ f ep_form 88EP?“§§ °&Oth

-~ 15 present 1nvent10n 1n v1vo when such prodrug is admlnlstered

d_to a mammallan subject Prodrugs of a compound of. the y
| nt 1nventlon, for example formula (I), are. prepared by

ere

. hat the modlflcatlons are cleaved, elther 1n routlne
:26 *manlpulatlon or in v1vo,:to the parent compound Prodrugs:;

'f?7§£odfug 1s admlnlstered to a mammallan subject, cleaves to'
ilfform a free hydroxyl or free amlno, respectlvely : Examples
25:Fof prodrugs 1nclude,_but are’ not llmlted to, acetate,':'
"fformate,'or benzoate derlvatlves of alcohol and amine
'“functlonal groups in the compounds of formulae I or II,
'ﬂ'phosphate esters, d1methylglyc1ne esters, am1noalkylbenzy1
’esters, amlnoalkyl esters and carboxyalkyl esters of alcohol

-5ﬁ;functlonal groups 1n the compounds of formulae I or II,.and

”"fthe-ilke : Addltlonal examples 1nclude compounds whereln the_

lli,dtwo hydrony groups, of formulae I or II jOln to- form an
"'f'-"epoxlde, ,-ocnzscnzo— - -0C(=0)0-; -0CH20-; —oc< 5)0-;
‘t'-OC( O)C( 0)0-; -OC(CH3)20-' —OC((CH2)3NH2)(CH3)O--. _
35 . -oc (OCH3) (CH2CH2CH3)O-—' or -0S (= 0o-. I
r"Stable -compound" and “stable structure" are meant to

“1nd1cate a compound that is suff1c1ently robust to surv1ve

- 10 -



oC (=0) C (=0) 0-; -OC (CH3) 207; -0C ( (CHZ) 3NH2) (CHS)O- 35 - OC(OCHS)
(CH2CH2CH3) O; or -CS (=0) O . "Stable conpound" and "stable structure"
are-meant.to- i ndi cat e a conpound that is sufficiently robust to survive
10 WO 98/1g898B0dps T/ US97/20035. isolation to a useful.degreecqfusdwbsdsy. from
a reaction mxture, and fornulation into.an efficacious therapeutic
agent. Only stable conmpounds are contenpl eted by the present invention. 5
"Substituted’ end [ e _th ns on the
atom i ndltsa‘?]e 10n 6 %xsrgggglloﬁgg%@e o gﬁolgtq‘te&ut r@rﬁ)l S. rep(qu wi'th., a
- selecti ormixtmnreheamddfoameaagnoupés):o proefdéc¢acistus Hdherapeat &d -
- atoms-n vaI t d t ts
"a do. AgBhy) el GREY stanle! RKERRARG, p2Rchitlm by y (e Brisiht!
. 'group, tifé‘neqtlmdr ogens on the atom are replaced. "Ther apeutically

effects,l ve anouagupseititeqdedst Qn't@?nld'é@et%n 1 Ot Ot 17h € RO UHE faﬁr&he
pr esent .i nvention or. ‘an anobunt he Conbl nati on of. Corrpounds c¢l al ned

ef-f ect i véhydrogens i oM bhe FF9m|ﬁPQ&FPGEdOF“tFQ% SPHRF SS TR RS BRIH V
i nfecti On!'slﬁbatboﬁted‘f hgscesapilagedoniah. @oEpQeRdd ors frm’neftﬂ'liéibiﬂdiicated_

synergi st c co nat on. n f.or £xan _and

Tal al ay; yh%rﬁbbd%& gég§7t§§ g%?f 2%%'5%5ﬁﬁs ﬁ C??EEY (in

~this case;S|thbex¢©mdeﬁ,26hdHtUatr§pB|@abﬁ&nFUUanfna&umm©undsamhen‘ -
adni R %ﬂ &egaaﬁatwﬁhéa are%bevnm@att he A1y é%ffeca) of "the.

conpounds adm nrstered-. al oné as-a singl e agent enera
~ syner gi St9EO@RF cehen s2 B¥Aregens| Qndéﬁ‘ﬁnéfiroﬁ‘t é‘&'eatre@@&ﬁf& nal

concentrati ons"pﬁefﬂeeﬁemaemmgls efs;é&e.rl@)é aadube 25 d mnﬁe&sd@@ftbower :
cyt ot OXIC]t%/% ncr eased g |raI ef f ect or..sone ot her beneflclal ef f ect

of the colBFhAET o cBMBUPEACT WAt FOPREUNG, Ly it RGP T eenEt AR, or
features af aheuntvefittbha mpmblbatown ‘'odp campolnids, claimedoufsecoiVEhe

foll g ngtgef&ghp#%fvoin?émkar Yr eHadrients 3@“4 LERE fonfor

illustratron o nvention ~and are notlnt en g thereof.
.- infection in, a host. - The combination of_compounds_ls _

*'.preferably a synerglstlc comblnatlon. Synergy; as described'
;for example by Chou and Talalay, Adv. Enzyme Regul 122:27-55 "
'(1984), occurs “when the effect (in this case, 1nh1b1tion of

fHIV repllcatlon) ‘of the compounds when admlnlstered in
jcomblnatlon is greater than the addltlve effect of the
,compounds when admlnlstered alone as a 81ngle agent In'

;general, afsynerglstlc effect’ 1s most clearly demonstrated at

”_'suboptlmal~concentratlons of the compounds : Synergy ‘can be
ud{“hln terms 'of " lower cytotox1c1ty, increased ant1v1ral effect,_:
“/+ . or’"some other beneficial effect of the comblnatlon compared

. ;}ffw1th the individudl components. S

; T Other features of the invention w1ll become apparent 1n‘_'.

V;;jthe course of the follow1ng descrlptlons of exemplary K

' ég:embodlments which are given for 1llustrat10n of the 1nventlon'
Q'and are not 1ntended to be 11m1t1ng thereof '

R Abbrev1atlons ‘used in the Examples are deflned as
-h3$ftfollows "”C" for degrees Cels1us,_“d" for doublet,c"dd"'for
i :doublet of doublets, "eq" for equivalent or equlvalents “g"

R
L

_for gram or grams, "mg" for mllllgram or mllllgrams, "mL"-for

- 11 -



o~ Exanples _ "= Abbreviations' used in the Exanples are defined as
35" follows:: HOC' ‘for degrees Celsius, "d" for doublet, --'-dd.1- for

doubl et of- doublets "eq” for equivalent or equivalents, "g" for granlor_‘-
granms, "ng" for n1II|gran10r mlligrans, "nm" for - 11 aper g%h% £0008
r

PCTI USO7WRER9008 | | i |iter- mlliliters-,-"H for hydrogen or ogens,
"hr" f.or hour ‘or hours, "rﬁ' for mul tipl et 'Ww' for nmolar, . mn" for
m nute or mnutes, "Miz" for negahertz "MB' for mass s ctroscopy,- nnr"

or . "NNRhlﬂQuLmnHm%arrmgﬁ&ﬂl¥$%¢$es%ﬁ €@rsB¥€FPS§806§ YOrqg§hsyr i pl et

and " TLG, oDl I "hGBESAST 86RYmu BAMELE, 1 "Aremaiatictninf
- (4R’5S, - °L‘{1ﬁ{abxu’h d’eohél:L-FEF . o

aminoi ndalzmd'l Gf)qmtml}t% Qirdi‘h?/‘éﬁ'%§y Mpzh; gf’ﬁhg‘ﬁgﬁﬁkgfﬁﬁr] "MS" for

phenylmalta %;:é &g&@g@plmﬁrﬂn@r(PNMRMBfoHNnuclHHth@HneﬂIE N NH ref
| ux 0 hO -~0.Ph

" U d ’
by--ﬁnoWﬁﬁﬂﬂﬁﬂﬁﬁ;sﬁﬁﬁtr°s%é%ﬁpl { £8Fe55 g%%oh O?Q%oﬁggﬂngﬁﬁg |sl§ shown
in Schemaykr dfromossanapky. ., al -  (Tetr. Lett..: 1995, 36(28), 4967, -
4968) , the contents..of ~;which:;are hereby . |ncorporated by. . reﬂerence..
An additional nethod. of preparatlon of  conmpound 1.i.s shown.in.. 20
Exanpl e 6 of U.S..Patent No..5, 53GEXBMRLERE contents. of which “are h

ereby: . 'ncorp%@a rh¥ 1661 8£CNAR, SBARE AR) Iekalipiisai p5- (3¢ compound 1.
(10.0 g;.-27,3 :

met BP) tr |am1at<enqsg=q1?rlm%*€ﬁmbll75 #?‘réfﬁlt’a??%i(‘%gqogléﬂ%yﬁdfg‘%%’ah? on

25. wvas' mashed MAtﬁhsaylmébhﬁmSZH-QaB-dluwﬂpznﬁﬂinhdPiifxﬂ) and

e HN/ﬁ\NH .., MeOTE, DCE . j\
ALt ¥ - . fﬁ.. 'a' N

" ;- reflux . -

e

iéiﬁﬂ, ompound 1 can"be prepared by known methods .'For_,
'fwﬂerample, preparatlon of . compound 1. 1s shown in Scheme 1. of
" Rossano et.al.(Tetr. Lett. 1995, ‘36(28), 4967, 4968), the
j.fycontents of, whlch .are hereby 1ncorporated by reference ~ An
{ffaddltlonal method of preparatlon of compound 1 1s shown in.
'iédfiExample 6 of U.S. Patent No. 5,530, 124, the contents of whlch
’ ':yare hereby incorporated by, reference. S ' -
- _ PART A -To a suspension  of compound 1 (10.0 g; .27.3_
.':h;mmoi) in 1 2 dlchloroethane (100 mL) was - added methyltrlflate
,_hit(3 4 mL, 30 mmol) After reflux1ng overnlght, the reactlon '
'25Tﬂwas washed with sat NaHCO3, sat. NaCl, dried (Na2504) and
'M'”ﬁevaporated leav1ng 12.5 g of a yellow ‘0il. Column '
chromatography (flash 8102,225% EtOAc/hexane) gave 7 86 g of
compound 2 .as, a pale yellow oil whlch crystalllzed on
. _.standlng (75s yleld) ‘m. p.— 97~ -100 °c. MHt = 381. '
30 .%o,

-12 -



evaporated ' leaving 12.5 g of -a yellow oil.. Colum chronatography (flash
. Si 02; 25% Et QAc/ hexane) gave 7. 86'g of .~ conpound 2.asa pal e.yel | ow oH
]mhlch crystallized on standing.. (7596y|eld) ‘mp. 97-100 "C. M+ = 381
30 - 12 - WO\MZG@BZOOOB PCTI US97/20035 Ne 0-CN N N Ph . Plcr/U@m@sE’h 3.
" PART B:. To -a'0' C solution of the isourea'2 (4.43 g; 1]. 7. mrol ) .and’
3-cyano- 4- f | uor obehzyl bromide . (5.00 g;,.-23.3 5 nmol).. in DWF (50 m),
was added NaH ' (60% . in mnergf 0il; 1.40 g; 35.0 nnDI) . After warm ng
to. roomtenperature and stlrrlng\@vernlght the reaction was added
.to,-25%)Et20[EtOAc The.:. _organic phase mas maﬁ?ed.«mﬁth';mater;- (3X),

"saturated Nad. dried. NaZSCﬂ)Igaéx od eaving a yellow oil.:

Col um: 100hronatography (flash; PQAc/ hexane) gave 5.55.g. of
3. as a }col orless;. 0|I (92% yp ) : . C (4R, 5S, 68 7R)
- Hexahydz® o- 1-° [ (3 cyano- 4- henyl) nethyl] -5,

(4- 156 Ph

6- 0--i sopropyli dene-4, 7- blsl?h 0 '
: phe" nylnethyl] 3- phenyl net hyl - 2H - di-azapi n- 2- one"(4) i..-.. s IAOF
. Ph' N ~ O Ph. 0 x -< 4 solution4f Xhe isourea 3 (2.78. 5.41 innol) and
20- % benz' beron1de--(1 93} ni 16.2 mmy ) in acetonitrile (15 nl) -
wasr-€f | uxed overni ght. The reaction was evaporated . and. subjected to
colunn chronatography (flash Si02; -20% - " . " '
" .PART B- To a 0°C solution of the isourea 2 (4. 43 g;

_ 11 7 mmol) and 3-cyano-4- fluorobenzyl bromlde (5.00 g;. 23. 3
.5 mmol). in’ DMF (50 mL), was added NaH: (60% in mlneral 0il; .1.40
. g; 35.0 mmol) . After warmlng to room temperature and
'*ﬁi'stlrrlng overnlght, the reaction was added to 25% EtzO/EtOAc

jﬁ[ﬁ_The'“rganlc phase was. washed with: water (3X), saturated NaCl,
'*E:drled'(Na2804) and. evaporated leav1ng a yellow oil. Column_p

o

_"’"’sicfti‘r’éé 3 (2.78 g; 5.41, mmol) and
‘ p;iﬁtzaqﬁol)-in acetoditrile (15 ﬁt;h
fofwas'reflﬁxed overnlght The reaction was evaporated aad S
”_subjected to column chromatography (flash 8102, 20%
7.EtOAc/hexane) to glve 3.02 g of 4 as'a white foam (95% pg
yleld) H+:— 590 '

- 13 =



EtOAc/hexane) to give-3.02.g of 4 as a mhlte foan1(9596 yield) MH-= 590. -
13 WD 98/ 20008 PCTI US97/ 20035 PART.D: (4R, 5S, 6S, 7R).-Hexahydro- 1-
[ 5-. (3= ami noi ndazol e) net hyl }--5, 6- 0-i sopropyl i dene-4, 7-bis- (4- : "
'phenylnethyl) 3- phenyl net hyl - 2H=1, 3-di azapi n-2-one. (5). 5 ft H2 Phi |~ N
N Ph ~ IWOBMWCS #1' A "soI utlon of the nitrile 4 (3. Bﬁ“d’sggmfésmml) :
inn= 10 BuCH ": (30-° nL) "arid.: hydrazine hydrate (6 nlL) was refl uxed
over ni ght The reaction .was - added to Et OAc and washed with . 1Q0%itric acid
(2X)sat Nad sat NaHC03 sat . drie' d (hascn) .and evapor at ed.
IeaV|ng 3.09 g mh o] ( 9 Q|dJ -= 602 5
PART. - 7 (4R 58, ‘%@57@{) "L, %g §§1?R) %g% gatoehdirs- 4
an1n0|ndazoamlubuhﬂakoaeﬁmﬁﬂhmkknékﬁrqf1ﬁQPK?P%%¥¢ﬂ@?h9P7 Pis-(4- .
.. phenyl net aja Lhn-12& -8 a4 ﬂigL@ﬂeC ound
-5 (3.09 g,é@%ﬁg&héFﬁy?h g ﬁ?e“ aﬂ@%gyng and THE (4 : mas??pstlrred-
overhight .. The reaction was added to EtCﬁc and mashed with sat. NaHCOB-1
“sat. Nad, dried (NasS™) and evaporated | eavi ng an:orange oil. Col um
chronatography (flash Si02, 7% M@H CH2C12 and @ug% NHAOH) 25 gave ;2.15 "g
pi nk. glassy sol i d. C)ystall zati n fLroma3; .¢ CH2C12/. Et20 gave
-1.7-g" of (1) as pale pink ErysN , _ '
vacuum at -85 - C np =134V #lSQCL_SO E"

oo _A?solutlon of “the. nltrlle 4 (3.02 g; 5.13 mmol) in- n-<¥
iOT-BuOH (30 mL) and hydra21ne hydrate (6 mL) was refluxed-33115
- yovernlght ~The~reactlon ‘was' added to EtOAc and washed with:

'“'flO% c1tr1c ac1d (2X)5," sat NaCl,'sat NaHCO3," sat NaCl,
'?;ffdrled (NaSO4) and evaporated leav1ng 3.09 g of 5 as a whlte
m_.':;foam;(loO% yleld). MH+ i5602 EREELSE £ A

15 SR : o i :

SN &35 L PART B (4R,5$ 6S, 7R)-Hexahydro 1-(5- (3-
:'°f:am1n01ndazole)methyl] -5, 6-dihydroxy-4,7-bis- (phenylmethyl) ~-3-
phenylmethyl 2H 1 3 dlazapln ~-2-one (I) '
de'ifv A solutlon of compound 5. (3 09 g,-5 14 mmol) in 3 N HC1l.

”,(10 mL) and THF (40 mL): was, stlrred overnlght The reaction
was® added to EtOAc ‘and washed w1th sat - NaHCO3, sat. NaCl
:ﬁ'drled (NaSO4) and evaporated leav1ng an orange oil. Column
d,f chromatography (flash sioz, 7% MeOH/CHzClz and 0.8% NH4OH)
25fpgave 2 15 g plnk glassy SOlld Crystalllzatlon from 3:1
=j$'CH2C12/ Etzo gave 1.7 g of (I) as pale p1nk crystals whlch O
IR hht'under hlgh vacuum at 85 C mp i 134 —1i* ’

\4.._ BN

,'rled o er 1g

| Preparation of (4R,5S,6S, 7R) -Hexahydro-1-[5- (3-
amxnorndazole)methyl] -5, 6 dzhydroxy-4 7—bls[(4-j
.~— 14 -



Preparation of (4R '5S, -6S, 7R) -Hexahydro-1- [5- (3-

. amnoi ndazol e) met hyl ] --5, 6-di hydroxy-4,7-bis[(4 - 14 WD 98/20008

PCT} US97/,20035- net hyl phenyl ) met hyl ] - 3-phenyl net hyl - 2H 1., 3-di azapi n- 2- one
(rry - \6{5{; §2R 3S, 4S, 5R) -2,.5-Bis. (2, 2-dinethyl hyeraseineds -6- 5
bi s(4- rreth %enyl) 3, 4-0- |sopropyl [ denehexaned| ol (10). Me2N NMe2 Me2N,
NVe2 NN/ NBHN O 0 00 :10 The starting hydrazone' can. be. prepared. by

LD, 000 Blengd SpERATTBRsngY) 2o-pREG B0 L AR RS Chp et

|ncorporated by reference To p-xyl e@X)57 ni . 464 rrrml) at 15C was added
sec 'butyllithium 195 nm, 123; mmol, J,.3 Min cycl ohexane) dropvm' se
‘over .5 min .,The' -solution was cooled to.'-150C . and THE ( m.) -

added dr opwPABT At er(ZRi3S4i4%y 9H "zrtsheB“h%Ifrza ‘%’o‘h%t}(‘ibhfédrazolzlmﬁm )

in THs- (30thX4Wmétﬁ¥¥§KEﬂ¥IMH®ﬁﬁio-léﬂﬁto FECdénEheRAXEHL 61 WAD) .
stirred .20" .mn . was warrned' to OC. The solution was carefully

guenched w t!pe ter. and ﬁﬁg extracted 20 w t'h GAc. - conbi ned organi ¢
| ayers were eXtn 1Qct ed I N. HC11 3 9 nedEIJ‘arg'ﬁ'g actions
wer e made: .stron Iy b5|c wi th 50% aqug esul mxture was
extracted with : hed—with-bei-ne % S |, s\ ( MySA.) heJsol vent was
removed under ¥edy ,pr sure to give’ the 25. 7 bi yH dra2| ne-10 as an oil.

(19.25. g, 99%H ®CDC13) S 7.08-(s.. FD 4.99: s 2 - FD , 3,02 ;(t,
-J =7.1 H, 2.H), 7 (m .4 H, 2.31 (s,- 6 ro'£>q;17 s, 12. H)-, 1.43
(s, 6 H) <R :(KBr)/v 2980, 2940, 1680, 1510, 1240 LRVS (ESI) mz: 455

(MeHE, 699 wzs (Mr2H+, 1009 HRVS cal cd-. for . CggHA3NAD2 3.0 (MrHY)
455. 3386; "found 455.3393. 15 | - |

. The startlng hydrazone can be prepared by the method of
10 - Rossano et al. (see Formula- 3a on page 4968 of Tetr. Lett.
1995;i36(28), 4967 70), -the: contents of whlch are hereby d
- ?.~1ncorporated by" reference.\“ i . e
' 'S p—xylene (57 mE i 464 mmol) -at 15°C was added sec—."'

butylllthlum (95 mL, 123 mmol,_l 3 M 1n cyclohexane) dropw1se
5 '”r~5 min. .The® solutlon was cooled to —15°C and THF (30 mL) |
w'was added dropw1se After stlrrlng 1h, the hydrazone (10 2
' g 42 mmol) in: . THF (30 mL) was. added dropw1se -~ The’ reactlon
mlxture was stirred 20:min. and was warmed to 0°C." The.
solutlon was carefully quenched w1th water and was extracted
f20;_w1th EtOAc The. comblned organic layers were extracted with-.
- .1N HCl and the comblned aqueous fractlons were made- strongly
ba51c ‘with 50% aqueous NaOH. The resultlng mixture was
'_-;extracted with EtOAc, washed w1th brine and dried (MgSOq)
g '-The solvent was removed under reduced pressure to give the
35 bis-hydrazine 10 as an 0il’ (19.25°g, 99%): lH NMR (CDC13) &
. 7.08 (s, 8 H), 4.09 (é;'z H), 3.02 t, T = 7.1 Hz, 2 H), 2.67
S ) 4 H)Y, 2.31 (s, 6 HYs 2.17 (s, 12.H), 1.43 (s, 6 W) IR - |
. (KBr) v 2980, 2940, 1680, 1510, 1240 cm~l; LRMS (ESI) m/z: 455
7 (M+H*, 6%),.°228 (M+2HY, 100%); HRMS calcd. for C27H43N402
30 (M+H') 455.3386; found 455.3393.
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] WO 98/ 20008 PCT/ U897/ 20035 PART B. -
(2R 3S, 4S., 5R) - 2, 5- Di ami no--1, 6- bi s( 4- nethylphenyl) ' L

, 4- 0*|sopropyl|denehexaned|ol (11) 2N NH2.. N'~a 00 . - 11 5 Td a- "
solutlon of bi s- hédra2|ne 10 (18-64'g, 41 nnDI) in- nethanobcﬁ mes '
:adﬂed Raﬁ@? R0 (20 g, .50%slurry). The suspension was‘c arg e mn ,
hydr ogen. (250 psi) and heated at .100C for -16- h: - The. suspenS|on mas
cooled, filtered 10 throu h celite,- . and.the: so vent d e
reduced BABTsBre oﬁ’arﬁnﬁ?nﬁqmé%?g]eﬂ ﬁ‘t‘%ﬁhﬁ?éﬁ? rlig gave
the *di am ne 11 as amAnJo{ﬂ@prbpylfﬁ@ﬁehexémedmﬁa (1TPC13) S 7 ;

(ab, ;:J. 8 1. Hz, Av = .15.2 Hz,, 8 H) , 4 .01- ;" (s,. 2 H . *2. 94-,.{
(m 2- H) (A of ABX JAB- 13,4 . Hz = 4 2 15 H :'-; 951 (B
of -ABX;. JAB 13 - 4 Hz, JB S ' -3 (s 6: H 145,,. (S,
6 FD.;. IR (KBr). v: 2980 (ESI) in/z i , 36.9
(MrH+: ;. 16.9% , 185 ° (M2RR /CaEd T or _C23H33N202

(MtH~) . -369. 2542; found 3. 69.2534 2@ : = . PART. (4R, 5S, 6S,.7R
-Fbxahydro 5, 6-0- |sopropyI|dene 4, Q Ps[ (4- nethylphenyl)nethyl] 2H 1;

3-di azapi n=2-one (-12) H, ~8 N N 01 ‘me 12 25 To a. solution of L
diamne.11 (12.48 g, .33.9 mol). 1,1,2, 2- tetrachloroethane (13:0 nL) was

added 1,1' 16 WO 98/ 20008 - PCT|U897/26035 _carhonyl di i.ni dazol e. (5. 67 g,
35. 0% mol),. After 10 njn, . .the solutlon was -added dropw se-aqver 45. m n

ol 2 PRS2 ISl B0k B S g 391 U ORedEF in
methanol (150 mL). was added ‘Raney nickel (20 g, 50% slurry)
The suspen81on was charged w1th hydrogen (250 psi) and heated'
, ‘at 100°C for 16 h.: The. suspens;on ‘was cooled, filtered
' 10: through cellte, and- the solvent was- removed under- reduced ;-
o pressure Chromatography (5111ca gel, 10% methanol/CHzClz)
gave the dlamlne 11 as an oil (12.49 g, 83%): 1H NMR- (CDC13)
8 7 08 (ab, I = 8 1 Hz, Av = 15 2 Hz, 8 H),_4 01 (s, 2 H), )
Jtm, 2 H), 2. 77 (A of ABX, JaB ='13.4 Hz; JaX.= 4.6 Hz, 2,'
/517 (B of ABX,: -aB =-13:4 Hz, Jpx = 9.7 Hz,-2 H) , 232"
Qgsfn),_l 457 (s, 6 n), IR (KBr). v. 2980, 2920,:1510. cm™ ~1; -
© LRMS (ESI) /2 369 (M+H+= 16%), - 185 (M+2H+ 100%), HRMS
;e calcd for C23H33N202 (M+H+) 369 2542, found 369. 2534

_gzb" '?ARI c **(4R 58, 6S, 7R)-Hexahydro-5 6- O—1sopropy11dene 4 7—
S bls[(4—methylphenyl)methy1] -2H- 1 3- dlazapln 2- one (12) .

g.:, ©rr

B I ¢

25  To a solution of diamine 11 (12.48 g, 33.9 mmol) in
1, 1 2 2- tetrachloroethane (130 mL) was added 1,1'-

- 16 -



5 sol vent was renoved under redUced_rp-r essure and the residue was
chromat ogr aphed. (silica. gel, 33% et hyl acet at e/ hexane) :followed by .
recrystalj-zati on (et hyl acetate/hexane) to.give- cyclic urea 12''as a whi te

solid (6. % "1, np. 228- 230C, . 1H NMR (CDC13) S 7. ﬂ@r,{,§§7,§,0358 H) .
4, 93(d J 102H) , 425(5 2 H , 350(m 2 H ,r 1 (app. d,
J 13. -;‘ 2."78 ap t, 11. 8 Hz 12 2.33 (s 6|—|), 1. 54-

Efm 1555&%&%@1 oo %N?S%O i éf&é??‘fof e S 253s
15 a PARSoDut@4R 5&$$dﬁ€R) dﬂmmhwleoo‘ﬁeﬁ 45ipdpE opyl ldape,2-7- -
201 st (4 Pt Ruch1gRaeRidY | dodo MEPYASEEOY] o2t 1eAE05813018:7 $e (13)

uti on I C urea g,
mml) cgrded, B’érﬁhe%rvb‘rﬁfaé'attf%@ brineg ang) 51rAﬁdT+¢E9é§eO -mL)The - 0C was
addedfp%a&%m vias)l&té?ﬁﬁ\@i undékx 4;réFluc@d f@'@surelan@ M}bn rEdaue?5

_ dropvm se. .. over 30- The+sol uti o {\ dto -, warm ~~tort
and.’ Q’assPl\rﬂ“@d:%RJ hesht (i ica (qerke | Yh¥leagatatg/hexanely t h
bri ne anﬁowasw@ﬂnhynnatmysﬁaﬁiiykuon1Tetnpnbaaedate/héganeq EQWQi§Ve

hed t h. b d d h ol t d- d
\e\?rse\d\ﬁzggc \I,lmé:s r| an d e%aéjl\{‘g%'sg%\aggcﬁ?oﬁﬁt 35? h\e\%‘s SI2 \aegel un25%
~ethyl. ac@B&€s hell aN&‘}’* t(GDCéB\)e cyel?c(brefir18 Hd a4 él3as(§1:(23 57 @; 27@%

NVR {0C)3)) 41?5 V8,99 341008 Rl g@g?é 29355 81 20568) %Hb 29152 (m 10

d
. 3. 732(,ng H)3713) 78 3(a12P7 t(rmJ = H ésﬂea 2ni)3 Ry 332.(s6 (GdH)J, 14, 6 Hz,
1 H),, 21664(ns; - %6: HD) L TIR. aqar)(su R60,H)293Q, 31676, BOBD cmti45LrMs, 3

my asdEShheE ”)31%40% >rd’m¥@§$9ei mzséo Ow%m#z@é?”?séﬁs”

(M+H+) 395 2335, found 395 2333

19 >, ’ ) : _ = i‘.-*-._'- . .
- :PART D: - (4R, 55, GS 7R)—Hexahydro—5 6 O-1sopropy11dene 4 7-
' blS[ (4-methylphenyl)methy1] 1—phenylmethyl 2H 1,3~ dlazapln 2-
' ' e one (13). '

_ To a- solutlon of cycllc urea 12 (3 0 g, 7'6 mmdlr“and"
__""benzyl bfomide .(1:59°g, 9.3 mmol). in THF (300 mL) at 0°C was-
':jadded pota351um t—butox1de (8.4 mL, 8.4 mmol, 1.0 M 1n THF)
'25;fdropw1se over 30 m1n _ The solutlon was allowed to: warm-to:rt .
Q'Qfgand was’ stlrred overnlght The Feaction mixturé was~dlluted Ry
;w1th brlne and was extracted w1th EtOAc. “The combined! TL o
-':organlc layers were washed w1th brlne and dried (MgSOq) The_
.~fsolvent ‘was ' removed under reduced pressure and the residue -
30 was chromatographed (5111ca gel, 25% ethyl acetate/hexane) to
' glve cycllc urea 13 ‘as a. glass (2. 57 a, 70@) 1g NMR (CDC13)

C AT



foupd 485.2789. PART., E (4R 55, 6S, 7R) -Hexahydro-I- [ (3 cyano 4 10

f | yor aphenyl ) net hyl ) - 5 6-0-isopropylidene-4,7-bis[(.4-

t hyl phenyl ) net hyl ) - 3-phenyl et hyl - 2H 1, 3- di azapi n- 2-one (14) O CN N
F. M/ ./ \ M 14 .To a solution of cycl.ic urea 13 '(2:30 %

ol ) anWo 289no- 4- f1 uor obenzyl , bromi de (1.07 g 5. 0. m*rcﬁ‘)”r’PW ’PPE-“(ZOO
‘at. 0C was added potassiumt- butOX|de (4: 8.nm, 48 mol, 1.0 Min -
JTHF) . . The . sol ution was warmed to rt and stirred 20. overnlght The reaction”
nlxture S ed h. 9bggngman S sexbragled =it tOAC e

. .conbi neﬁrggnﬁ; Ig\;/\g?s \ZBFLE q\I/I\I/as(riu(a) “?\II tﬁ EI’QI ﬁg iEIIand 1ddr1|dezdl‘9(6\lvg IB]) The
sol vent %SBrédeéd 16n6eﬁz,rédl!ﬂded 4p23s e ladd ot 1o Fesimue? - Bas 3hA7

omat OgraJ@ ngS' 563 %5 5t ylg ol aelhaxang)nd 0 iip, cyekke i ea 14
gl ass hB (M FD 7- 4
H=_ 6:198) ¢n2- 37H)(Sr438H9r(@ 3 5143SH)HZ 1-45H) Sr Lfﬂl4 B- ee (§:=314 3.
Hz, & H)H)3 9R . (KBr¥1vHp938,- 1850, m12305 (1690: cih~1 = LRMSt. (EST) m/zH)

3: 071(244% (M+é4 ?tooas I""?jé @agﬁ% f°rrg)c(3k§r3)%“\zzz%88“g’§t%o435328651630

1230 Cn}£0un3848ﬂC298B200 08 PCTIU597/20035 CIMS (NH4) mz: 635 (NHNH4+
-100%) ;- HRNB calcd., for C39H41N303F (N%FH )- 618.3132; found 618. 3119
PART F: “(4R 5S,.6S, 7R) -Hexahydro-1- {5- (

ami noi ndazol e)m?m ]1'15 6(-@:|55'i)|&5bpﬁi)|'dim@hwdﬁ%%ﬂﬂ3 ~cyano-4-

maitdﬁyl phenwﬂd&tdﬁﬂéﬂy%)ﬁﬁ@iwmi% @irs]or?rc‘ibﬁf@éﬂezaoﬁebﬁ]ﬁ)éb

methylphenyl)methyl] 3—phenylmethyl 2H—1 3-diazapin-2-one

15 Tl i S
' 'L:td_”-To a solutlon of cycllc urea 13 (2 30 g, '4.75 mmol) and
=353 cyano-4 fluorobenzyl bromlde (1 07 g, 5. 0 mmol) 1n THF (200
'iij) at 0°C was added pota351um t-butox1de (4.8. mL, 4 8 mmol,
7f;1 0 M in THF) The solutlon was warmed to rt and stlrred
20?tovernlght "The reaction mlxture was diluted with brine- and
' '7was§extracted with EtOAc.; The comblned organlc 1ayers were
Q-w"shed w1th brlne and drled (MgSO4) The solvent was removed
T“reduced pressure and the residue’ .was chromatographed
(3111ca gel,,25% ethyl acetate/hexane) to give cycllc urea 14
355.(2.43 g, 82%) 1 ., 1H NMR (CDC13) 87,33 (m, 5 H), . .
~1;7 7qu, 4 H),LG 95 (m, - 1:H), 4.89-(d, J = 14.3.
1)7:14146 - (d; 7 = 14.3 Hz, 1 H),3.97-(m, i1 H), 3,78, (m,
CE3R); ,w;3-.65 (d, J.=.14.3 Hz,:1 H), 3.07 (d,.J =.14,3 Hz, 1 H),
¢2.83.(m,. 4.H), 2.36 (s, 3 H), 2.34 (s, 3 H), 1.44 (s, .3 H),
30 211§§,(s"”3-ﬂy;.IR-(KBr) v 2980, 2930, 2240, 1630, 1230 cm‘l;f

e

25
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To a -solution of cyclic..urea-,14 (2.40 g, 3.89 nmmol) in n-butanol ._.(4.0
m.) . was added hydrazi ne nnnohydrate (19.8 g, SR 395 mmol ) and ;the,
resultlng 'sol ution.. was, refluxed overnight .. ? .- : The: reactlon,,
mxture; Wae os/gtiobs!t ed with water. and was extracted 15wthrﬁtﬂﬁ@9ﬂ,’m35 -
combi ned.- organiclayers were washed with,,, brineand, dried;. PO The
solvent. was renoved under reduced- pressure and. the residue was

chr omatog (SI I ne; | / yl ene chlorlde) to
- _gi vean oPSd ég‘& aﬁsﬁg %%t’ol W éi%ég 8 dnpf®%0-124 C 1H NVR -
20 (CDC13)39H4$NBO3£25(M+H"()m618.]32132—}) fown®761§13119.= 7.7 Hz, 4 H) ,. 4.98
(dd, 3 .= .14.3, 2:.:0- Hz. _: 2 H , 3.80.(, 2 H), 376(m 2 H-,. 3.27
(d, J _': 14 =3 Hz 3. 09 (d, J =i14.3 H, 1. H 2.86 (m 4 H,.~.2..35. 6
32 (s,: 6 IIDAR'IRF(KB(!)R,&SBSSWR)Z@BGxallBG@p 13436,(3~ . 1230 cnv1l;

| IVB. NH4) 21 9H44N503,
53 () a3 binar o3 mebhV1 SO0 o R AR 060, 71815 TRA0003

3- . ami noi MEEH ?ﬁﬂ%ym?thBll63dph§§VéW?tPVép3ﬁaﬂu6ndﬁazﬁpih 2 -one

bis. [ (4- nethylphenyl)nethyl] 3- phenydimgt hyl - 2H 1, 3- di azapi n-2- 30 one (I1)

.19 WD 98720008 PCTI US97/ 20035 Cyclic urea 15 (1 90.9, 3.02 mml) was

di ssol ved in:%0% conc. HCl in nmethanol (40 nmi). After 2 h,.saturated

aqueous Na2CBwas added ag the su@pensi on. was extract ed wi th Et OAc.

0]

l—/\/—\

The conbi ned organlc Iayer; \ashitd pri-Hrppegnd dried 5 (MgSOH) .

The sol venti ivas T enpyved undy d )ﬂhe resi due- was
chronatographed (S|I|ca gel, .10% Rhe. chloride) .to give- the
title conpound. as a white 88§ Ia_(l. B42-146 C, 1H NWR- (CIBCI»

'S 7.37- (s“-"-~"l—|)",‘--755'28 ¢ e (S, 2 7-15' -(m 6 H)., 10.
6.94 .(m 4 H), 4 777 (8 E 14 o1 H 2 (d J .= 14.3 Hz, " 1
H, 3.59.(m, 2%9_;, 59 (or s, - L 3.11Yd, ¥e14.3 o, 1H, 2.93
(m 5.H),,-2.31"br: s 6'H IR (KBr) 'V 3330, 2920; 1610, T470, .*. ,,1230

cml; CIMS'(NH3.) miz 590 (MrH+; . 10850 HRI\/S calcd. for c36H40N503
- (M+I-f0 590 3131 found 15 590.3132; Anal . (C36H39N503) C, H, N

A To a solutlon of cycllc urea 14 (2.40 g, '3.89 mmol) in
—butanol (40 mL) was added hydra21ne monohydrate (19 .8 g,

395'mmol) and the resultlng -solution_ was, refluxed overnlght

;eactlonjmlxture was: dlluted with. water and was. extracted. ,.
qw1thrEtOAct SThe comblned organlc 1ayers were. washed w1th~ |
_ﬁand drled (MgSO4) -~The solvent ‘was removed under

15

red,ced pressure .and. the re51due was chromatographed (8111ca

- .10% methanol/methylene chlorlde) to give am1n01ndazolem

<" 15'as a white solid.(2.34 ‘g, 95%): mp 120-124 °C;. 1H NMR
;'20'{-'22?'1(cnc13) 87,25 (m, 12 1), §. 97_.(1;{;J,=j7_'.7 Hz, 4 .H), 4.98. (da,
Gg=14. 3, 2_ 0. H;,:. 2.H), 3.80 (s, 2 H), 3.76 (m, 2 H),.3.27
(4, d.=14.3 Hz, 1L H), 3.09 (d, J = 14.3 Hz, 1 H), 2. 86 (m, 4
e H) 2. 35 {s,. 6 H), 1.32 (s, 6 H) ; IR (KBr) v 3310, 2930, 1630,

. %1430,,1230 cm}; CIMS (NHg) m/z: 630, (M+H', 100%); HRMS
'?S_::__I"calcd for. C39H44N503 (M+H+) 630 3444; found 630.3428.

C PART G' (4R SS GS 7R)—Hexahydro 1- [5-(3- _‘l;:,-
. am1n01ndazole)methyl] -5, 6- dlhydroxy—Preparatlon of 4,7~

, _'-blsf(4-methylphenyl)methy1] 3-phenylmethyl ~2H-1,3-diazapin-2-
30 Lewie oo , " one (II).
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~Wility “The conpounds of forrmulae | and' 11 possess H V protease
inhi__bi tory-- activity' and " are= therefore useful as antiviral 20 S
‘agents-'"for' the treatnent of HV infecti on and associated diseases: .
-The conpounds of fornulae.l.and Il possess HV rs protea
activity w@s0088effective as inhibit" oH'V= growth-:. Z%Wh?doggof the
‘conpounds of the present- f- nvention to.inhibit viral growt h. or _
infectivity is 25: denonstrated- in standard assay of viral grovvth or
-infectivityg &rl@wgg €15 ugl 1 tde. 3a&2axymdk$cwabedlssowe@1/vm -10%he
_conpounds of forrmul ae and. .1 e pr nyen I élﬁ?é ul for
Cher i nPe B o me TRl of 8 . [ £EE0E BIKINSaBLIARRD st |
' expect #d2C03 heseqrbded ard Hihe S‘&Pﬁ’hﬁs?{‘ YAa& 86?‘(}56‘&?’?@‘53"& %( iFé:%%sent
| nventi ga. ”ac\ég%eir}ésc?dofieﬁi@ Pé*ef& W@féSﬁaéheanwathoohfdeuladrcsamoi@d(for

exanpl e; ontagns ari s, suspected to contain

or b ex(pﬁgsﬁéu)t-o IFhe’ %%Vento‘ﬁiy%uﬁ?fgovf) obf

usef ul i Y. 1%@%& @gro,ﬁﬁ@geﬁpneaompmmmda gkedr, 19& i n tests -0r assays
for. determnln the abjlity o

t t | t
faki e K tior moe e e
phar rraceﬂi:lmlsd]esckatlzmbr@gr #%) Thusp 1A&- édl@poGndsHoNM?‘héCD%ﬁDés

inventiQn nmy, be copt r r rebgr ce cefpound § nesuch @esays and -
‘as a quéﬂﬂﬁ tfgl?) S?Zln%%r $h}épcoﬁ ggn s Qﬁp preqsgen(tél n@enfl on may.
. be mooweies:h ima 4 Hpmel éi 4, k¥t =01 4ednHai nér I"f ar 4\;5@ a1 sténdar d- or

ref eren CX 'Hd?/‘ n ﬁ t@engongogmdsbgf st,hQ me;sentlll nwatho:ia ;ethblt
or’

-~ speci fi oteas on may
~al so- be. I’LFsethH)as h éné@tlg H aggnggpq & t}gdogl c assays :?556{ he
det ecti oo d I-ié/l@; 01 826¢.12B0Sem™ LphcEMsi c(NH;!;f) ‘e prift®aetBELivity in an

assay (sy5f e AREs 23R4S 98R°ELRRYONEES' )2 SOUTAUSE; ofobig. present

15 - 590. 3132, Anal (C35H39N503) c/ H, N.

PR T T S . e e -

_ agents for: the treatment of HIV 1nfectlon and assoc1ated
| ;5 d1seases.{~The compounds of formulae I and IT- possess HIV

:“protease 1nh1b1tory act1v1ty and are effective - as 1nh1b1tors
of~HIV growth The ablllty of the compounds of. the present
:5¢;1nventlon to 1nh1b1t viral: growth or ‘infectivity 1s o
| 'iéS”“demonstrated in standard assay of v1ra1 growth or:
| 4 1nfect1v1ty,'for example, u51ng the assay descrlbed below
' ‘*The compounds of formulae I and II of the’ present _
4‘1nventlon are also useful for the 1nh1b1tlon of HIV in an ex
v1vo sample contalnlng HIV or expected to be exposed to HIV.
';-30 Thus, the compounds of the present 1nventlon may- be used to -
| .“:1nh1b1t ‘HIV present in a body fluid sample (for ‘example, a.

~"hserum or semen’ sample) which contalns or is suspected to'
~contaln or ‘bé exposed to HIV “_ ' o o
-¥ Thé compounds prov1ded by’ this 1nvent10n are also useful
35',as standard or reference compounds for use in tests or. assays
. for determlnlng the ablllty of an agent to 1nh1b1t v1ral
 clone repllcatlon and/or HIV protease, for_example in a_--'
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|nvent|on woul d be |nd| catlve of the presence of Hl V pr ot ease and HV
virus. 15 As.used herei:n. "g denotes'm crogram "nmg" denotes- nmilligram"g"
denetes gram "L" denotes microliter, "niV. "denotes mlliliter., "L"
denot es | iyw@8logndodd! denotes nanonol ar, "M d,enot es m cronol e "sgwlz(ﬁgglot es
m | I i mol ar,. . 11MVI . denotes nol ar and nm"denot es nanoneter. Signa stands

20. v 'for the Sigma-Aldrich ' Corp.'. of St. Louis, MO' HV RNA'

pe ey AR A0 Betehi o eubEggec hbs 28het %%ﬁ@f%"”%’%fiﬂr%tq

- PTZ 19R mqgraoazrredenfamormngbeteseEraeksonovtrpénem ge'fegleng DS
Resear ch g JAHEN n Roudh O¥5£458SaRd88s é qéthyTE%ne&%ams%a%éa near '_?ed

with. -Barn"H prior to the generation of in vitfo-RNA transcri s 30

usi ng' . . tHe [ARRIFYHES c%f»n Hle HEEERRY | lw?n%warr@@y) bg provid

pol ynsrasteamn%trﬁlme:sllzﬂd &IAcmsamérffeﬁl byet agakuent sthHérd?we free
‘DNAse (Pr. ge %_‘ phenol | orof orm extraction, and ethanol precipitat | on..
RNA tran eg't ‘;/%rce %ﬁ%‘% fved in water, and- 7stored at .-70C The

concent r at i ‘on. S3mce dfh&Nfompsundst ef nthedpfesenthen;&éﬁtﬁlom e X3 K3 20008

- PCT/ U597/ c%ih&f o r Eikffr aede;gégg gap grs @éBBﬁﬁsV\"B?et%%A fﬁ%ge&y HPLC

after e5| S 0 an . ste
synt he5| m%}tmlmabrﬁbﬂio petppefoltas elagépﬁi:nsl r@ﬁae@ttSB itrhe

oli 9eucT BGigriifet 1451 diGs4PS" £bk Othe- BEOSEEPEANLE hevr pageRlased! Comizza.
- Tet' . Letgt. 1989, 30, 6287. The:-gag. bi otln | ated capture praqbe

(.5- bi ot i. ﬁ’@m%m e3a§t¥7\&st cORpPBNEREAYY (tso’%(ﬂ%d%n%es
© 88.9-912 aﬁsdjb@wmlriﬂsedpnéremmbyyéaéeﬂpoapauw pheb@r@'serhj otin

- 2?7:? QE%BTTT%T% ]1?| n%“%%%%%%" gérgl ggﬁf%%%%a%& | gogﬁ% é’o]f?tcfé%se used
as. rep(mtdarHW oblesuswer e-'prepared by Syngene (San Diego, CA ). The
pO' iSpo”er Fxé)h?séé her&LGT‘}IJACE{JHEfJMMGQE&Qm)"W@S denotes
mllllgram "g" denotes gram, "uL“ ‘denotes mlcrollter “mL"
“Eﬁdenotes mllllllter,’"L" denotes 11ter,»"nM" denotes
Eiénanomolar,'"uM“ denotes mlcromolar "mM"- denotes mllllmolar,ff
E;;"M" denotes molar and “nm" denotes nanometer "“Slgma"istands
"??for the Slgma—Aldrlch Corp of Sst. Lou1s, MO. T T

: _251_',.1,-- . Plasmld pDAB 72 . contalnlng both gag and pol sequences of -
f‘GBH10 (bp 113- 1816) cloned 1nto PTZ 19R was prepared accordlng
‘_-'i;to Erlckson-Vlltanen et al AIDS Research ‘and Human . .
'trRetrOVJruses 1989, 5, 577. The plasmld was llnearlzed w1th
'?TBam HI prior to the generatlon of in vitro RNA transcrlpts

:u31ng the . Rlboprobe Gem1n1 system II k1t (Promega) with T7"

RNA polymerase f Synthe51zed 'RNA was purlfled by treatment

’with RNase free DNAse (Promega), phenol—chloroform R '

extractlon, and ethanol prec1p1tatlon " RNA transcrlpts were
e -tph

_,flssolved in water, and stored at —70°C " The concentratlon
of RNA was’ determined from the 'A260- ' o ' :
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| enent ar“'y t o nucl eotides 240. 3-2425 of . HX_BZ. .._The gag 15 -reporter
prfobe. (5' .CCCAGTATTTGICTACAGCCTTCT 3') ‘was conplenentary to nucl eoti des
0- 973 of~ HXB2. All nucleotide positions are those. of. the GenBank . "

netic Sequence Data Bank ' 'y, asaccessed through ;the Geg%%.%gxg@ggut er
oup' SeuWQeRR®8:  Anal ysis Software,; Package (Devereau Nu

hResearch 20 1984,. 12,., 387) The" reporter probes were prepared as 0.5 gM .
“stocks in 2 x SSC (0 3 NNaG ©0.03 Msodiumcitrate).,. 0.05 M. Tri s-pH
8.8, .1 pHoHeRSA. The bi ot| nyI ated .capture probes were prepared as 100 M

stocksmwaer 25 C S rapt | at es
-wer e obt ai ne lfortolr‘ﬁ“flﬁzg ont ?%tgeecﬁ ?gas{q%)%g g#é‘%tflgg oi‘>\r£1(I le\%\_).@o@f@%g

~and. vi r usyrathoekiss 300 ; an Amphle@nﬁlﬂW¥§t@@$IéFﬂéFérWQPﬁﬂalﬁ@ﬁ|QN¢¥TA 1640

- suppl emep Fy a u 6o) 510k ¢ Mﬂ;u&aclelérsdodsf 10%
V20 T S AR sonebt pioEsrm e doce °

' ent.ayycin, . al
i1 onbG tie 4 AsaE 0L F AR RRNBNPE AR -BORBO S it SR B
. V%rn; Ztggl awgf?prg@greﬂe§5 appagxlaaye528710 dm¥59abteuomﬁnyﬂatéectlon
"0 -4 cells an st or U, tlter
fof.Fﬂ\hjg¢¥5ur%tﬁkﬁgewé§gb §1§ gggggﬁﬁé%ﬁﬁéggchE%ﬁﬁ$f 3%|t§37%t as 22
WO 98/ quﬂﬁl?]fgﬁ'éﬁﬁf_{ﬂﬂawucmeasmded B 9pbague fatix®p emdVE®e qedls (see
bel o Eac t u s Lideeta ST ESWRee
_ onceW) F&E %Wﬂja?g%ﬁ %E’%%Jflév?%‘ *;8 Pi ngoft(i?;‘a |s té% 51 n’g ect ed %J%
subaoltu3hd)OMESdegmplement@rYntécPPGAeOGRdFﬁezaiﬂr%ﬂgﬁrﬁ@xﬁ*@ﬁl ccells

were resisp c n LRAGotIULh e &glk
infections- or9ﬁ€ éﬁoépﬁaégée ebh%bghtegbgagyhgolflég'Egg!es fre ug1mnth 5%
r

FCS for XeBertebrPrPRefi Pe5e; PEFPAFECeDY T¥PgEfas! Sy ¢
conti nueﬁhe ﬁglfpépardaysprabems ' HOYGRYA TACTAT GATAARAGGED €3 brwpar ified

RNA_In "comp{ementary {8' R nucleotldes 2403-2425 of HXB2. The gag
15-»reporter probe (5' CCCAGTATTTGTCTACAGCCTTCT 3 ) was
n?r:complementary to nucleotldes 950~ 973 of HXB2. 7 a1l nucleotlde
o 'tlons are those of the GenBank Genetlc Sequence Data Bank
as accessed through the Genetlcs Computer Group Sequence
P gAnalysls Software Package (Devereau Nuclelc Ac1ds Research
1:-1984, 12,. 387) * The reporter probes were prepared as 0.5 pM _
‘:ffstocks in 2 X SSC (0.3 M. NaCl, 0.03 M sodium- c1trate), 0.05 M
.3€TfTr1$ PH 8. 8,. 1 mg/mL BSA The. blotlnylated capture probes

v:-were prepared as 100 uM stocks 1n water.

T % Streptav1d1n coated plates were obtalned from Du Pont
-7Blotechnology Systems (Boston, Ma) .
.30;5;: . _MT- 2 and MT-4 cells were malntalned in 'RPMI 1640 '
R supplemented with 5% fetal calf serum (FCS) for MT-2 cells or
- 7.10% FCS for, MT -4 cells, 2. mM. L—glutamlne and 50 ug/mL e
'::lgentamyc1n, all from Glbco HIV-1 RE" was propagated in MT 4
,.;;'cells in the same medlum . Virus stocks were prepared
J 35 =approx1mately 10 days after acute 1nfect10n of MT- 4 cells and -
' -.stored as allquots ‘at -70°C.. Infectlous titers of. HIV—l(RF)
'stocks were 1-3 x 107 PFU (plaque forming unlts)/mL as
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m xed wth 5 M GED and capture probe toa final guanidinium 15,
i sot hi ocyanate concentration of 3 Mand a fi nal biotin - o
ol i gonucl eot.i de. concentration of 30 nM Hybri di zation was carried out in
sealed U, wel | tissue-culture plates . (Nunc or Cospefpséoodd- 20
hours. at g -hybridization reactions were diluted.three-fold-wth
dei oni zed water to a 20 final guanidinium.i sothi ocyanat e concent rat I on of
.1 Mand aliquots (150 L) were trangg_r ed f sz Etg\vzL N co%t '
" microtit Beaghaeds BePlaaus AFsAY A0 'gt rcée{) DbeSGhd e]Pt ur e®

pr obe- RNADY it o€ wHeusetindk amkdtfept ivfecnioaswaal tbawed ondiyoceed for
2 hours at roomterrperature after 25 -which the plates were washed 6 tines
wi t h DuPSREEELI sA plate wash buffer ‘(phosphate buffered . saline (PBS)
0. 05% Tween 28or) evaluaddend Qﬁ/tﬁrﬂteh‘zlaltabrﬁffﬁcaebor €edlgr§9ebeo the
| mrobg | i ?r.ﬁ‘fect%‘dnpole@é PurAnit e drshe dap b hVEE- ﬂbZQﬂfeetg%Tn RNAiashe

carried out 1n. he- washed strept avi di n coat e g wel gy 30, add|t|J of 120
-1 of a hyBwi @ |fz&ﬂf@r‘|7tdd’dkt S99l itens FrEusee 6t6 o 0Pt G/ LR

6. 66% deijgnrpert I@amNIie FOs rmdfnbuBSAnm@cslowgr epoater Rr-Qled /A éin

hybri di zati n f or, one ur | at wash times ..
| rmobi | ?é‘c} |sné“°ﬁdllscipﬂ‘ljaaﬁgf§ ‘?}VR ghwgzt gg?egoﬁy n%% g:cftﬁr{ i on of
100" L of id. &mﬂ&dotmmmplmms.l [ f\ErJ;nhs phas phdded QWBPulJLBIreS@omttmrfueg in
buf f 6(2:5" I\/l { ne pH 8.9 (JBL Scientific), 10 mvll\/gClZ mM
zZi ncfgce%tre dlq%y%r ra%?:nojszEl WO 98/ 20008 PCT/ US97/20035 and 5 g S
N- hydroxyet hyI et hyl ene-di am ne-triacetic acid). -The . plat es were

i ncubat eghy 12C. or escence at 450 nM was measured using a mcroplate
f I uor onet er .:(:bynat eck) = exciti ng - at -365.nM . 5. gflcroe_gT based conpound

eval uation_inGah: LRSHARS RF WUDLIied | BNEGHDodnls © be GEPaMeR%d were

di 550l veshiixaddVBRras! M iRt i daptibierpropdi to bo fivade guan i igiamh

FOr R etoc ke 0o G 06 P P81 AR EVEOLI RGO RL PN O 2%

' ollgonucleotlde concentratlon of 30 nM Hybrldlzatlon was_
carr:.ed out 1n sealed U, bottom 96 well tlssue culture plates
R (Nunc or Costar) for 16 20 hours at 37°C. RNA hybrldlzatlon
o reactlons were dlluted three—fold w1th delonlzed water to a
-?6 f1na1 guanldlnlum 1sothlocyanate concentratlon ‘of 1 M and
~”””'allquots (150 uL) were transferred to streptav1d1n coated
"ﬁ-mlcrotlter plates wells " Blndlng of capture probe and :"_
capture probe-RNA hybrld to the 1mmoblllzed streptav1d1n was
,*'allowed to proceed for 2 hours ‘at room temperature, after :
~2S whlch the plates were washed 6 times w1th DuPont ELISA Pplate
wash buffer (phosphate buffered sallne(PBS), 0. 05% Tween 20.)
A second hybrldlzatlon of reporter probe to the 1mmoblllzed
complex of. capture probe and hybrldlzed target RNA was
g carrled out 1n the washed streptav1d1n coated well by
'ﬂfédf:addltlon of: 120 ul of a hybrldlzatlon cocktail ¢ontaining 4 x
Y SSC, 0 66% Trlton X 100, 6. 66% delonlzed formamlde, 1 mg/mL '
BSA and 5 nM reporter probe.' After hybrldlzatlon for one
hour at 37 C, the plate was agaln washed 6 times'.
"v,_Immoblllzed alkallne phosphatase act1v1ty was detected by
'35 addition of 100 UL of 0.2 mM 4-methylumbelliferyl phosphate
(MUBP, "JBL Sc1ent1f1c) in buffer 2.5 M diethanolamine pH 8.9

(JBL Sc1ent1f1c),' 10 mM MgClz, 5 mM z:an acetate dlhydrate '
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three-fold serial dilutions of. the conpound in culture nedium were
pgrformed directly in ..U bottomnicrotiter plates (Nunc) After c;orrpound g
I lutiron, MI-2 cells . (5‘0. L) were added to-a final concentration of” -
105 per nL (1 x 105 ' per. weII). 15 : -Cells. , ‘were incu
conpoundswﬁémo"!!@ mnutes at ;37Cin aC02. i'ncubat or . For. gégll%%a%(;ggs
/of~ -antiviral potency, an appropr| ate .dilution of. HHV-1 (RF) virus stock
(50 L) was- %dded_to culture wells. cont ai ni ng cel | s and- dilutions of.the
t est corgp@@lm Mydn‘oxﬁthmltmlehyhe@e'cﬂlmmev&h§lEGGt1|9 acigl .~ :* Eight

“wel |'s I r f t ¢h 5 maadded nm pl ace of
Vi Tus, p%qp q-'gen\% &e%€s£r\)/\%%ﬁ]€%f§gtyemd clh ﬁ]ie\ipfa%jssiﬁg%ig ar}é a?t | \F/)I ral
r t

conpoundzas Rerd surad| WatRdr It ecEaRbake- F%R?EP’[“?teﬁa es Were
cul'tured, akd ragsimmection After 3 days of culture at 37C in.

huni di f f8d. charber 1 nsi de .a -CD2 i ncubator, all but 25 gL of
rredlﬁniwell-was ' rem)ved fromthe HIV i nfected plates. Th| rty.seven L of 5
M GED ' : ‘ MNP NEeVs i a NogllyXdded cu..o [\d T%led
cell's and T enai i, ng'. nedl umin each weII "to a fi naI 30 f concentratlon
of -3, Q&Jéﬁj and. 30.. nM capture, probe . Hybr|d| zatlon of the capture
probe. to, H V@dﬁ@ommdhet@ebqa evgéu@‘ée@ayeear gisgodyed iin QL Ard

micropl g e V. cHbt t'wQ bytaeahl erthedﬂr&t@wahmnpl ate
T o7 oP AAFELd diethlehre vhEutuncbl Wit o

-Di 40i | | ol beittesyed ?H@naa’daeélmgd BﬁéohCQBFP"SGa&H% &t ¢ %e g’t‘ _ :
~hybri.di. Zt?ﬁi-é’é‘-f&ﬁ&ts@ﬁlémrdﬁlﬁﬂhdnsndflﬁﬁegbombomlmds ioh latEtureni mememwas_ .

‘transferred. St r pt aV| d coat t I 2

PCTI USQ?V?’O%BBer%? Q ggk%tog'tke" %gsl esecrr |%£d§§%08§9§

st andar- dAf:tléjg’Fx:oxﬂpﬁpﬂdedlﬂ)ytaddb ny:I‘ IZnG\mlland@r@t sklldf WsIB agdednt9i 8ro RNA

t ranscr lg ? E%n{:gﬁtgggag#nbggsl y{sq@SU?QrLLf % agd speyva,sej_y;\ _ on each
a 0

mcrotlt n-or t eam)unt of viral %9{9« :
dur ivsg* t@ellsfeereomncuhaeﬁéelﬂlilb SoRRERAGIS, £ Oth S MG R T Lfse’dnl n
the evaéuébéoﬂneﬁbﬁeaﬁounﬂarf evaduitiomlofacitditiral diduenops oh.

approprlate dllutlon Oof. HIV—1 (RF) v1rus stock (50 HL) was

added to culture wells contalnlng cells and dllutlons of the

mep um added 1n place of v1rus, whlle elght wells were e
1nfected in. the absence of any ant1v1ral compound 'Forl;pud
eualuatlon of compound tox1c1ty, parallel plates were
'E.;»cultured w1thout v1rus 1nfectlon _ B '
; 3After 3, days of culture at 37°C in.a- humldlfled chamber
“?1nslde a COz 1ncubator,'all but 25 uL of medlum/well was"
'1:removed from the HIY 1nfected plates Thlrty seven BL of 5 M
GED contalnlng blotlnylated capture probe was added to the
,[:settled cells and remalnlng medlum 1n each well to a flnal
“;jconcentratlon of 3 .M GED and 30. nM»capture probe ’
Hyb”;dlzatlon of the capture probe;to HIV RNA in the cell

-

“-lysate was carrled out 1n the same mlcroplate well used forﬁ
v1rus culture by seallng the plate_w1th a plate sealer ]

_ (Costar), and 1ncubat1ng for 16- -20 hrs in a -37°C 1ncubator

35 Dlstllled water was then added to each well to dllute the

| hybrldlzatlon reactlon three-fold and 150 HL of this dlluted

mlxture was transferred to a streptav1d1n coated mlcrotlter
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virus. were sel ected-whi ch resul ted-in an IC90 val ue. (concentratr on of
conpound.requi.red to reduce the HV RNA , - 1-0 level'by 90% for

di deoxycytidi ne (ddC). of: 0.2 gg/nL ~ICBO -val ues*of- other antiviral -
conmpounds,wb o8 e and 1 ess™ potent' than ddC, . wer e. repr odyTiab 7464389
several stocks of- H V-1 (RF).when’ th| s ‘procedure was followed. .This
concentration of'virus corresponded %3 x 105 PFU (nmeasur ed’ 15 by
pl.aque a eon y&v‘z a roduced

appr oxi ?g¥ o of the naxréﬁﬁ#@?égge hﬁ% anFEX |é§§gﬁg agxany .
vi rusi. noéﬁ?ﬂ#%ﬁ%ﬂ#@ﬁlmw%s@ adding kapwes amepetoetoér wDAE T2 om t he

“percent adugl-gi RfA rtettarsscgmtt (t§d> gwatigoabﬁtssheﬂgcsblseaamﬁﬁf Mﬁ
signal fro 20; uni nfected ¢ HE’H' ‘RNA assay relative to the net

si gnal © FROMSsi HASCEHR OTyifi3 %eroﬂ fhe %QanrE’ﬁlrt % dafermine
s.'- 5..the amountroﬂ v1ralﬂRNKKma@eaQEangEtgbt1nﬁbbshon Valid -

per f or mance of, iiodl Qal oo 6614 00 20 PR gy Lests vas J udoed,

accordlng three Crl was tequirfe
-infecti gnagga.tloglh(sm cr:ommsmcts i FOT aanRNALB8Sagctiiyatl, eqiduttions: @f eat er.

than thejreksgwelreserarednd iier fés@it@ABn78ni @ct_ébf 'irQlBlélA transeript.
The 1C90 for ddC,' deternmined ih each assay .run, -. shoul d be between 0.1'and *

0.3 g/ nL.(CRPREAEFALIQN (1 QORPOYRS FeFHiFed RRIArﬁFIBGQC‘ébebVIéIn RNX ective -
protEmse180eilnbiybigod) sﬁmuldidm»kmstidﬂﬁile teacyf ofhe, tzeugl/ma.chl q\c% in.an

uni nhi bite rnfe was consi deyred. active if | 'Cgo was
found t oVBe FEsS ™t é%?% ﬁﬂﬁi Eé#ﬂﬁﬁ?@ﬁu$§fen%9gpe§9§e apd mﬁﬁﬁnnatrons
in nicrpbtéat’ pthah'lesi,dﬁ,olvtm nepiediaiblal uatidgt seneeh 12Xt cekicatt r at ed

B o) ot (B, gt IR O e B 5 By OpER,0% M0 2 Per

" and- Forwgpapeoﬁrarteoahtqﬂ/manua:mmﬁmooqiedhtg ~BvEnt DSnPEEN (lmeasured o
. adni g st gyeg dgulel 9@ Mo Ur2 T@e%]llé‘)f eﬁéfoa§s9y @Ehmsﬁasty&;*l%talpffduces

e
contact o? ?her ctrve a%ent wi t:h
pro uce approx mately 15% of " he maxlmum v1ral RNA. level

able at any v1rus 1noculum. For the HIV RNA assay,-
alues were determlned from the percent reduction of net

fachlf
ICq

ifs1gnalb(51gnal from 1nfected cell’ samples mlnus s1gnal from

R IP

uninfected ~c':ell samples) in the RNA assay relatlve to the ne't
31gnal from 1nfected, untreated cells on the same- culture ° '
plate (average ‘of elght wells) Valld performance of

tnd1v1dua1 1nfectlon and RNA assay tests was judged accordlng

- to!three crlterla It was requlred ‘that the v1rus infection
25" should result 1n an RNA assay s1gnal equal to or greater than
‘;Z the” 51gnal generated from 2 ng of" PDAB 72 in VltrO RNA -
Tfltranscrlpt The IC90 for ddC, determlned in each assay run,
!p:fshould be between 0.1 and O 3 ug/mL Flnally, the plateau

._Hih level of v1ral RNA produced by an effectlve protease :

.f3ﬁgf1nh1b1tor should be less than 10% of the level achieved in an
Cy;-unrnhlblted 1nfect10n A compound was con51dered actlve 1f
-afflts ICgo was found to be less than 1uM

For ant1v1ral potency tests, all manlpulatlons in

| z;mlcrotlter plates, follow1ng the initial addltlon of 2X

"__§§ffconcentrated compound solutlon to a 51ngle row of wells,-werel
”"yperformed u31ng a Perkln Elmer/Cetus ProPette. i
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5 site of action, i.e., the viral protease,»'i'n t he body. of a -rrarr_rral-.'They
can be adm nistered by any conventional neans avail able-for use in
conjunction with pharmaceuticals, either V -as individual therapeutic . ‘.
agents or,in a conbination of therapeutic agents. They ca o
~adnmi ni st ¥@887208%e, but V 10 preferably are admi nistered \Mg’ﬁﬁ]ggmm”

phar maceutical carrier selected on the basis of the chosen route of -

adm ni stration- .and standard pharnmaceutical practice. The dosage . :
admi ni SEWW‘E, vary depend| ng upon : known. factors, such -
as the -pharnacod ¢ 1 L&l f [ ag..agent . and

I ts node, . anfﬁ'h éﬂ?‘év idrﬁorﬁn% u(rhacfl on; ttﬁﬁlso 111\\1?8 Ei1{:th.‘h8§hdi)we i ght of the
recipi eaamhliete&emr asanceabnentt for \uhealsyxmfoqtlonﬁebyklam gleans
concurrent treatnent fl.e of ot F /At & @QghtggeAlé esffect
desi redgg at,p 58 ggogé)g‘g:acﬁt g;(k:fti‘lf}_\%el n%rle\g?e can be . 20-. gxpect ed to be
abous 0s@@e w aml;tomoeoem ItRg arir e PR € %R and Bf tBEAPOR Gt 2 with the

- preferrﬁ y€ benRg, ahQiitpe acﬁnlhisrakéwtbﬁoaﬂyl&env@a&a@aaflomr@
- conposi t1rens

swtable-for admmstrallon ont ai g aBﬁ’ut 1
about’. 1692idgbde £O5 WSS gt SRABHNCEIRP JEth P ]ParﬁnﬁCFH & ﬁ cal
.C?WDES|beB%dBQQdﬁ?M\ﬁheﬁfpenhrﬁuaghnﬁscmﬂlhnralyomblpaemmn dfh an anount:
.of - about % by wei. ght rrp05|t|on
. The actl@?érlaﬁ’ dicet9% t%‘be aur (:?F er edé or af%géggﬁsgfll g] osafgtg forms, =
sucho as preferakd yt aiﬁeatasimwmmfsh @rplilﬂr!ﬂaqw&l&éé-ag‘@#@rﬁfs such as
elixirTs g gy lll.%% ona'tqlélbsa[ﬁ@'@flsthe | n&Seh ab 60t Be o dBiamiisit¥htion

parenterally, ~1n sterile. - uj d dosage forms. Celatin.-capsules contain

" the actiang- Srt@rmr&ltprb?rrd“a 2H REFFEEFS: such as | actose, starch,

cel | ul ose 35 prerdostide’ efim IROEEs o wi BBy 86, celeaei,C vaeiyd depehdieg | i ke.

Sim lar“disk-gents ¢ e used-ta make conpressed t.abl Both tablets and
~ capsul e¥POih kli’é’%%%&‘?’iﬁ'eos s%%tta??lﬁ‘ iﬁmaﬁoayp‘a%tl% .

15 characterlstlcs of the partlcular agent and its mode and
“'route of admlnlstratlon, the age, health and welght of the
- rec1p1ent, the nature and extent of the symptoms, the klnd of

'co_current treatment, the frequency of treatment, and the

_ ;:ieffect de51red . A dally dosage of actlve 1ngred1ent can be i
: ZdEfexpected to be about 0. 001 to about 1000 mllllgrams per '
'_'f?:kllogram of body welght, w1th the preferred dose belng about
0 1.to about 30 mg/kg :

~
[

,Dosage forms of compos1t10ns su1table for admlnlstratlon

H'ffcontaln from about 1 mg.. to about 1100 mg of actlve 1ngred1ent
éS“.per unit. In these pharmaceutlcal comp051tlons the actlve
'%;;1ngred1ent w1ll ordlnarlly be present 1n an amount of aboutv
"70'5 -95% by welght based on the total welght of the
I”comp051tlon. The actlve 1ngred1ent can be admlnlstered
. ,:orally in solld dosage forms, such as capsules, . tablets and
3dgspowders, or in llquld dosage forms, such. as e11x1rs, syrups
*E;and suspen51ons It can ‘also be admlnlstered parenterally,-
”'len sterlle llqu1d dosage forms L S
Gelatln capsules contaln the actlve 1ngred1ent and
, liggﬂgered carrlers, such as lactose, starch, cellulose: |
35 ‘derlvatlves, magnesium stearate, stearic acid, and the like.
- Similar diluents can be used to make compressed tablets. '

" Both tablets and capsules can be manufactured as sustained
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WD 98/ 20008 PCTI US97/ 20035 rel ease products to provide for continuous

rel ease of nedication over a period of hours. Conpressed tablets can. be
sugar.’ co.at ed or filmcoated to mask any unpl easant taste and prot ect'the
tablet. R’f’ oft Mosphere, .or enteric coated for 5 sel ect p#@ysor20035 _
di si nt egra I.0n |n the gastrointestinal tract. Liquid dosage orms.for oral
adm:ni stration can contain col or| ng and f1 avorl ng to | ncrease pati.ent -
acceptance, In general, water, a n€b e.oi sal i 1 8 eouz__ dextrose

181805k, ol

(gl ucoseyelgager BFRONF TSGR Fs"’o‘? o%n%orbtw%ogs propyl ene
gl ycol omepakyetibyl everglaypEsicd eofhdabd e cGempressédr tablets. can be

parent er al.c88 ULLR% or FA1 | 0K L0 O ED) iRy uRFILALSRERL LA Drgler abl Y

contalna actirve' .1 ngredl ent Sui t
st abi | | zbrgtagsnthe aﬁ@hert Trareshe yatWE@r%ubgFaﬁB‘égrlﬂnFP@%ﬁﬂ Aoy

agents' Sk'.glieé%llré Q& WPyt £dd ein SO L@%stréﬂnfésﬁlnﬁﬂ. 2e@QRNI € aci d,

ei ther alone or conbined,” are suitable stapilizipg agents. Al so "used are'

citric aéﬂﬂu&ﬁddiots§gﬁlft°§ms SRE <R LR BN SERAt 108 FRBnCcOntain

parent er ébl%Q'lhbl o@m R vEYiing e roseraséé Vpstleﬁuchcaephaow koni um
chl oride, net h opy!l - L aben_and 2}(:)% | or but anal . Sui- tabl e
anteiot .

phar naceut.i. calI glernl Jp 'ar"ea sc? i PRtE ofes PRar REVERScal
Sci ences de&uﬁbae aglstcamisar,d ared erehaeed emhgan sblstioalsdankis@‘hycols

Pha el 5 RS R ol SRl o JEaRAIR L ol s
uni t capsatre‘sea:anfl@e‘ masmr@raﬂ,{ 30lutheonsi andatutiepspifese m&ntgeexraah n

capsul es 54836l sWrlalt i 030 predil b @@H‘E’@iﬁdaaﬁatéﬁ 5Banediee a1 t1 R0 neheof
| act.ose, 50 . ng of cellulose, an sium stearic. Soft, Gelatin C a

s s C ] ASRAVEY APGTERLATYE Y T LS CRE S L B2 bP e 8ORBES. A i 35
as-. SOybex%l&e@lsla,ryqolmrﬂmecsmstmc@sLveAmtiox;hdlladzngr apentd samth idag ect ed

-Capgg 02 Bidal PR LA Y SR N PHIPe | Mo 28ELEELR 5%1%0{@&%%9?' atin
alone or comblned, are sultable stablllzlng agents Also o
> "'used are c1tr1c ac1d and 1ts salts,' and sodlum EDTA. In '
':ifaddltlon, parenteral solutlons can contaln preservatlves,“
- “such as benzalkonlum chlorlde, methyl— or propyl—paraben and
;_Zduéchlorobutanol. Suitable. pharmaceutlcal carriers- are"
'Zfﬁ 3descr1bed in Remlngton s Pharmaceutlcal Sc1ences, supra,:au'
?flstandard reference text 1n ‘this fleld._ ' o |
Useful pharmaceutlcal dosage forms for admlnlstratlon of
. -the compounds of thlS 1nventlon can be 1llustrated as '
25 "ffollows- | |

) , A large number of unlt capsules can be prepared by
“fllllng standard two—plece hard gelatln capsules each w1th
: 30]:100 mg of powdered actlve 1ngred1ent, 150 mg of lactose, 50
“'L'pmg of cellulose, and 6 mg magne51um stearlc ' o

- --ﬂ-. . . f‘: .

‘ -TfA mlxture of actlve 1ngred1ent 1n a dlgestlble 011 such
35 ."Jas soybean 011, cottonseed 0il or ollve 011 can. be prepared

| and 1n3ected by means of a p031t1ve dlsplacement pump into
gelatln to form soft gelat:m capsules contalnlng 100 mg of .

.—'27_



7 WD 98/.20008. PCTI US97/ 20035 the active ingredient. The capsul es shoul d
/ihen be washed and dried. T ba lei-.. 5 Alarge nunber of tablets can be
/prepared by conventional procedures so. that the dosage unit is 100: ng of .
agtive ingredient, 0..2 ng. of colloidal silicon. dioxide, LLLdgrans -
of rragnesWQﬁ%Qooéar ate, 275 ng of microcrystalline cellul gém%b$d39

“'starch and 98.8 ng of |actose. 10 Approprlate coatings may be applled to
i ncrease palatablllty or del ay, absorption. spension. An agueous -
suspensicfR’ et ihee pirepeedtedtor ofhe dapadiesi shoadidothen timatwashed 5 n

contain 25 of finely divided active ingredient, 200 ng of:-sodium
carboxyﬁ@ghgl 1Iu|ose 5 my of sodium benzoate,” 1.0 g of sorbitol

- solution, 'US. P., -and 0.025 ng. of vanillin. 20 ' Injectable A parenteral
~conposi W table :for admnistration by inj ection can be pr epar ed by..

0

stirrin Dy \/\/elght of . tﬁ%llve in rgdlent recfz)éby vel ume
propyl ene gl'Pediargr nymEper- of ebFufPOn°fs PHEEATSZ6d by comonly used
25 teCh@dﬂ#@htfzﬁﬁnrp&b@@d@fesosponhatsthe)dmmianUﬂinﬂlst&ﬂQummtwﬁ agent

conponent, of this i ven |o n t sage, form.
such as adtdde d’ers?:’t?‘g 61 Ok ggggﬁqa%s}o B3 rhiﬁl:dt%lr%% ﬁ vari ous,
- Ways asude&cgnahmi @f)auagnenlmhestgaréﬁﬁmg27§e§t9r iqft Mg RHpORent 1 1

. to be” 4 0 p i agemg%gggedescrlbed :

' pr eV| ou e},} q’ét OPJ( (8 Bgnéeﬁége.ﬁagﬂgngegzﬁgre to,  be.treated, Lhe sane
or' lﬂde@@mnltyatee@@hhgéﬁﬁ @?chﬁpéﬁ@&ﬂ tyinfRrast RPIREEPELIRY the
‘sanme or’ egg&yrptggﬂponents (a) and (b) of the present tnventlon may
be forau ated:t ogether in a S|ngle dosage unit (that IS, 28 :

a%ov

An aqueous suspen51on can be prepared for oral

l5- admlnlstratlon so that each 5 ml contaln 25 mg of flnely

| d1v1ded actlve 1ngred1ent, 200 mg of sodlum carboxymethyl
L cellulose, _ 5 mg of sodJ.um benzoate, : 1 0 g of sorbltol ' '
t solutlon, U S P.; and 0 025 mg of vanlllln 3

( 1S -.‘:'.'."-

CoR T s 2 . . Lol
Tt s L — P . et R

1”fff7 A“parenteral composltlon sultable for admlnlstratlon by
"rnjéctron can be prepared by st1rr1ng 1 5% by welght off;'
ectlve 1ngred1ent 1n 10% by volume propylene glycol and“
i. water . The solutlon is sterlllzed by - commonly used

- 25': technlques

c_omhmar_mn_nf__cmmnem_tal_and—ih)_ _
@: Each therapeutlc agent component of thlS 1nvent10n can
_ 1ndependently be in’ any dosage form,,such as those descrlbed-
3b* above,'and can also be admlnlstered in varlous ways, as L
' descrlbed above.. In the follow1ng descrlptlon component (b)
i”ﬂ is. ‘to be understood to represent one or more agents as .
-descrlbed prev1ously _ Thus, 1f components (a) and (b) are to
. be treated the same or 1ndependently, each agent of component_
35 (b) may also be treated the same ‘or 1ndependently ' '
| Components (a) and (b) ‘of the present 1nventlon may be
formulated together,_ln a 51ngle dosage unit (that is, -

- 2,8 -



‘WD 98/ 20008 - PCT/ US97/20035' :-conbined together in one capsul e, tablet,
‘powder, liquid, etc.) as a conbination product. When conponent (a) and (b)
are not formul ated together in a single dosage unit, conponent (a) may
be. ' adni ni Wo9828¢08at the sanme time as. .5 conponent (b) or iRCEMSIIOGHS! ;

for exanple, conmponent (a) of this |nvent|on may be admi.ni stered first,
foll owed by adm nistration of component (b), or.they maybe admi ni stered

in the r@Wﬁbﬁhéﬂ(Eﬁgeﬁﬁeﬁoﬂﬁoﬂﬁétcé suiénteaﬂieﬁpr%dwﬁgr NG RagNt. €. 9.,
one RT.inhibitor andoeﬁproteasel itor, 10.these agents 1 be :

2 |
admi ni st &&d )t Gfethes° ALLRY BFH@PCt whBheRo CoTmaANentt efadd andt he) - sane
tinme, premeratdty fdwenu batnédi sbgathen oh aomimg&et c(os)agendzr(ah-) occurs |ess

th | ‘trat. f

co?rgonent Q’?‘e‘* { %s)t’or §&,§§rﬁ9 f(sfﬁg '-i’é0§ il .sag& rg‘mnelofaa?r al Inﬁlnb?t or,
oral - corﬁs’@memﬁr tth)e 0% kén amy ozderhefernexdepdies compuoietts (/hh)l ChE may be -
orally %@mﬁﬁ\fé&dmﬂtrh@%%e'é h#nPEELEEAPESARAT LATRRNGNL, {2 (th'at s,

arid:..-conpgonent bot nistere sane rout
for exanﬁ%‘lnm&ﬁ%’&‘hl?Q)C@FP%%QEe(’PbV nPr. téemﬂ@é'sheedidmmmeeach
be. ' admimi $her akdursh féeaent rpﬂtéémpéhéﬁt i(8) cfo‘?xrta@h?'mcﬁﬁ _
corrponent of _the:.conbi.nation dm ni stere ? and '
anot her. €8 SNt ey I ve, °‘é%|r§{ﬁ s’%ﬁe}}éﬂtgﬁt AH eRG@sW)Ot@ras(ﬁ)stB’éﬂ?b‘F%a As
~is abpr ethaised dgents mal deé administened s&gethén Rr dn drie c¥der ! he '
dosage' o em t [ ti r endi.ng. upon
9 ?h%% dfﬁt%g@ﬁa%%rghe Sme ! PYRE EH | %pygﬂgf g-up

various factors' as f racodynant ¢ chafa t he
particul &rdmé@é-rﬁt °f} taf m@pwt ofdk andadh) nioccuats desst thage. |

~heal th, &Mut‘/\@r@”'thoxﬁf dpert €Ci PESRL rab D@, NEhUr eo%esé @ ent-of the .30
synptons:_, the ?gna .0f copcur.rent treatnpen the frequency of treat rrent
and the &Afd L‘éﬂ‘ CHRRPEBe  (2hooRA ﬂ?é pEop&Rldos &he tofrms

conpbﬁenbs-aaa)agmd: (dr)abflnmﬂonpdst,sedﬂfal ﬁ&@ﬂﬂpbaﬁd\;\ﬂ b ke a3did Y as

~ ascertai- gg éle %ﬁ, : tepra |tl‘§ner § Il ed én t he ié’lt . based upon the
present i SC nsur’e Vo r‘”.llli1 i BaXcBe CFFldd iy a dail y

,:admlnlstered Although 1t 1s preferable that component (a)

' and component (b) both be adm1nlstered by the same route -
(that 1s, for example, both orally) or dosage form, if

ihde51red, they may each be admlnlstered by dlfferent routes )

.'(that 1s, for example,"one component of the comblnatlon '

z'product may be’ admlnlstered orally, and another component may'

;fbe admlnlstered 1ntravenously) or dosage forms

L i As is apprec1ated by a medlcal practltloner skllled in

, Zsf'the art, the dosage of. the comblnatlon therapy of the
'wff_lnventlon may vary dependlng upon varlous factors such as the -

*spharmacodynamlc characterlstlcs of the partlcular agent and -
1ts ‘mode and route of admlnlstratlon, the age,_health and

| welght of the rec1p1ent the nature and extent ‘of the : ]
_3Q¥ symptoms, the klnd of. concurrent treatment, the frequency of
déiﬂ_treatment,;and the effect de51red .as descrlbed above

'3H:The proper dosage of components (a) and’ (b) of the

i BA e

4

_ ;présent 1nventlon w1ll be readlly ascertalnable by a medlcal
ufﬁ?hpractltloner skllled in’ the art, based upon the present
3$H”dlsclosure By way of general guldance, typlcally a dally
E "_'dosage ‘may be about 100 mllllgrams to about 1.5 grams of each .
vcomponent If component (b) represents more than one :
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dgsage may -be about 100 milli grams to about 1.5. grans of each CO'rrponent
I f.conponent (b.) represents nore than one 29 | WD 98/20008
CTIU897/20035 conpound, then typically a daily dosage may be. about’ 100

I%lgra ut 1.5 grans; of each agent of conponent (fprusiPoisy Of
oHo i Femss

, Eneral when. the conpounds of conponent (a) an conponent (b)

are adm ni stered in conbi-nation, the 5 dosage anobunt of each conponent nmay
be reduced by about 70- 8096re|at|ve to the usual dosage of the conponent
when. |mqmpounﬁmrﬁh@@reﬂpacéhéYa§ gadilygdesagenmabre RPeYeal @8nt. of HV ~

i nfecti qn. hfﬁ] 6‘aab88tp109U§E§m‘éf otfh'e%dw\é@?_in@rbfmdom)ﬁoﬁ@ntor(ﬁw at ed
suchthat a t he. actlvelngreglen are l,‘rgsq‘lfglnasmle__
dosage. HMuWaYt%% %ﬁ?§F€algEoﬂ?8€F' qiﬁ?@ﬂﬁq reARAPE s

m-ni m lzlegg) I%h&réi&ﬁpbﬂznt m(B) naze edniadistered @mrqﬂn&qlmheim; hehar oduct
is ora ‘adm ni stered. one agtiv i ent a 15
By- et e %S%t?rﬁﬁmoheo&e?ﬁ% §§{np§ge|[n%g%% |e%n sWd\{)ce(?rgsg }g?’%\? I7§ot only
to nlnlmﬁﬁaﬁéﬁatiwmatb bhemeenaﬁhdosoombw¢é¢hﬁxqampqn@pedVEens;tbms al so,
Lt 1S PoSSiOlEiOreqoniont LhCar Sifate aloalie A iR LOMRORR! Sel ATyNC

gastrouﬁ rac such that hese conponents 'S
releasednfe¢¢mpatonach but rather is released in the intestines. Another

embodi ment - OfTﬁ@'éombmseibﬁnp%ebet@r df 3 nirsdertiom hay dgsi red
provides " for onbi nati on prgguct wherein one of, t he ptlve |ngred|ents

i's &8at efépwwlfﬁ%e%s%’%t'éh%d though ke jagt 4G dpgredterty ar
sust ai n%hm@ixe@éemtarsﬂgbmut dbBageasiniei, niters |p1@bsi¢ﬂ:tcmdaatso serves to

t t” bet Qnbi d { :
Tt s ftees S SRk Lhe ShoTRRIEN AT IR ASdd S LA%ESRES |
enten(:mxnﬁmiheuchnthat,tﬁerrekempdeofWyﬁretﬁhe;nannnnﬁﬂs oreddy only-in-
‘the int eéé:m?lsééféa aaﬁahs&tleapaamdwﬂtd map/q&é/eeﬂd“@rieraylaé&aon of a

'conblnatl
15 By enterlc coatlng one of the actlve 1ngred1ents, it is

'Tf poss1ble not only to mlnlmlze the contact between the _
'comblned actlve 1ngred1ents, but also, it is possrble to
f;icontrol the release of one of these components 1n the
“Jgastr01ntest1nal tract such that. one of these components 1s
20

not released 1n the stomach but rather is released in the

1ntest1nes. _ : )

e _'Another.embodlment of thlS 1nventlon where oral
ﬁf?,admlnlstratlon ‘is. de51red prov1des ‘for a comblnatlon product
'}ﬁﬁwhereln one of the. actlve 1ngred1ents is coated with a -

'Zglfsustalnedfrelease materlal whlch effects a sustalned-release

5m1n1mlze phy51cal contact between the comblned active J'

*1ngred1ents _ Furthermore, the sustalned—released component
‘”;:can be addltionally enterlc coated such that the release of’
,3Q¥;th1s component occurs only. in the 1ntest1ne Still another -

.lyapproach would 1nvolve the formulatlon of a comblnatlon'
3ffproduct 1n whlch the one component is"coated with a sustained*

'ﬂifand/or enterlc release polymer, and the ‘other component 1s'

.",also coated w1th a polymer such as a 1ow viscosity grade of

35”.hydroxypropy1 methylcellulose or other appropriate materlals
“as known in the art, in. order to further separate the active
components. The polymer coating serves to form an add;taonali
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~ between

product i n whi ch the one conponent is coated with a.sustai ned.. and/or
enteric rel ease polyner, and the other conponent is also. coated with a
polyner -such as a | ow viscosity grade.of. 35 hydroxypropyl met hyl cel | ul ose

or other apoogpeoogt e materials: as-known.in the art, in orgernisdrienssher
Separate‘..'the'-act'i ve conponents. The pol yner coating serves. to forman-

additiOnaI 30 - | WO 98/20008 PCTN897/20035 barrier to |nteract|on
Wi th. g ot her onponent £ id A nwv?tlon wher ei co tact is
- prevent eB2pEtGEef° %(?r{éarﬁsl n(a‘i’} cf’lt%) & C2BRPPRB or SBmE3Gther

mat eri al formomaaabnnuyxerealrs@:dm:qmevmltrecb\benmdnbehweendcmnmnlerﬁgaent s of
componeniyp Chk (BIS38S LOUBind e SO NGiAOP RAOUUELY  OLcHhe R SRgn

i nvent | on. 3 hherei noone active ! ngre I'S enteric coa can.

formof a8iBPebs PaENentgd th?émremrte cldbﬂl?e‘dld‘é@#péﬁéﬁtsaﬁd pmp@mmt
acti we H@g;edl ent, are bl ended. 10. together."and then conpressed . _
i nt oa. tabl.et.:qr, such t hat dgp ent eri c..coat ed coggonent IS conpressed into

" one tablet |afgpF@ §n5°lrﬂ'§ _ é:rh%cﬁ‘?’%lq?'ﬁ%‘al%’ﬁ PEtEoRpr EBSc@TEREP tan
addi ti onﬁhvéayebn thlmnaul lone ‘iactirderingrdédisémer isepatartc chatiew daayers,

one or e; b # e L acebo. | ayer. is
n?% ﬁaegl(ras%o ﬂ%?tfs&e%%%gsrg %hp:t'shgtfs éH%dle{’PgirlE §8§ %Torms gf the
present compenenbnaadntbg|chﬂn3&Qﬁxn&ﬁlngmﬁmdentmheeebheodedact|ve o

1 ngafl PhobEnERTBRES Hhld MofiorbdAbl oin 4 ABFok! BETLEERALKBLULHJ Y Of

m crotab articl es,. grandl es ..or. non-.p re
enteric eeﬁeéac ¢ﬁé§§demﬂﬂHQ9Qﬂﬁﬂ¥ﬁjCQﬁRﬁQﬁ%&ﬂe%Eto °§§rtﬁbﬂ@§ lgverul es '

- or non- pghll Ehe étﬁe&hfaﬁ:tlﬁﬂea(i%ﬁé&ﬂerﬁ: ra%&hsreéssemhessaﬁ into a
capsul e al ranul ati.on t he, ot'her. activ redi ent.. These as
wel | 6?3%?1%93 &f“ ni rﬂpﬁ"r?d‘ag&rﬁ'ac’tn ‘?’Sdef)e?ﬂegﬁ ﬁ@rcéﬁﬁ’@ﬁé\ﬁes of
conbi nat tha pwodaatyersf, fome @reserte placetho ollayembembyrbea@m‘lels@ftered in a
._s' g d958HhaE MR AYBRSUEAE fl SRALELS {RALMRaPHE b B2 3T e
1ngred1ents In addltlon, dosage forms of the present
1nvent:|.on can -be 1n the form of capsules whereln one actlve
”dilngredlent is’ compressed 1nto a tablet or in the ‘form of a
_?f{*plurallty of m1crotablets, partlcles, granules or non—perlls,'
Zﬂifwhlch are then enterlc coated.- These enteric coated '
*53m1crotab1ets, partlcles, granules or non—perlls are .then °
'*placed 1nto a capsule or compressed into a capsule along w1th
L a granulatlon of the other active ingredient. -
o o These as well as other ways of mlnlmlzlng contact _
l25ffbetween the components of comblnatlon products of the present
. “invention, whether admlnlstered in a 51ng1e dosage form or
;admlnlstered in separate forms but at the same time or
”}_concurrently by the same manner, w111 be readlly apparent to-
_ T:_those 'skilled in the art, based on the present dlsclosure
'73b1' - Pharmaceutlcal kits useful for the treatment of HIV
' Vilnfectlon, which comprlse a therapeutlcally effectlve -amount
f;@ggof a. pharmaceutical comp051t10n compr1s1ng a compound of -
*fcomponent (a) and one or: more compounds of component (b), in .
'sione or more sterile contalners,'are also w1th1n the ambit of
35-gthe present 1nvent10n Sterlllzatlon of the contalner may be
"5carr1ed out using conventlonal sterlllzatlon methodology well
Xnown to those skllled in the art. Component . (a). and
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co currently by. t he same. manner, wll be readily 'apparen.t to those skill-ed
the art, -based on the present di scl osure.. "30 ' Pharmaceuti cal kItS - E
ugeful® for*the treatnent of HV _|Infectron whi ch.-conpri se a ' Do
ther gpeutical | y effective-anount —of .a. pharrraceutlcal C _
onpf i-si NYOL8E %ound' of - component (a) and one or-nor e cog€ %J.’J@P”
co;rponent (b)- one.or nore -sterile cont_al ners, are-also within the
:,"arrblt of 35, the present invention. Sterilizaticon of. the.container my be
ccarried dnmparsemg (;bhvmayl bealinsthei Isiamet istie nidteh cutoltegiynewe| br known to -
oo eerapatd é«g&i‘ cGRERIRRAE < Drn@nd e 3EMQ AR PCTEHSIT/ 20035
corrpone e same-ster | cont al ner Separ at e :
sterile mﬁmm smaSrhGOQPEF-BBeS@@ﬁtréltﬁelc@n&ﬁlm%r |Q§T SOIMyocomprese

‘separ at g, SeofRfa®Herer BRI e sTHeldi. -p@fotm Jrerotel &:1 San@S desired.
Corrponent Eag%mSC?:o aoneﬁt b) , r?g be -se a,te or ﬁ{/s?%ally ‘-conmbi ned

i nt 05a %waee%sé}aerfﬁﬁm Be g&ﬁ’?ﬂ‘%e'dé@cﬂ e?}‘“é’o]olxbe CaRhngdt 3nkAy 2

-flﬁrt her s:.rﬂfié'd@osacﬁedﬁsmledr ARGt @s. Peserdbedrdbuife . CODYERt koBa! may -
phar macet ti

it onent suclg as _.for._ . exa one, or _nore
phar mac ‘F’Fy“é‘éjc:‘ég?abf"g %SFI"F? ¢ one; pT, rq)o%lv-i‘ﬁ’a‘?‘ésfor m.xing . -
t he cormmmm;lmnsl phaamacem:lllcahekltr wdpo;mntampammh 49 fopse skill ed
in-the. a&anééﬂ?t rgdt 895mor8' bhs&ga%eu&i%r tﬁy‘”a&%ﬂtaé}?ié céPQ!LS%‘s' ng.

- guantities onhent
.. adriLfi st%ic&:f—l@mﬁbleﬁ-;ge‘ for. mamipgs ther ICOMPONERY Sor ety desinedlf ber
- moxing. . {dHLOPPOPSAEENt #BY tAbEe - lamllieldncilrum gyt he tnkt Fuct 9BKkUS! Y,
" nuner ous modi f1 cat [‘onst and vari aEL g’ i g‘ge resent - i-nventi-on are
(LY ﬁl'nd'

* possi bl E3HPET gBE HPSERESaBEVES NG MRt eies: gt the
under st Qﬂﬂn;b?ménu\stho nbehadmmlsteredpe gu,ldfelnhmsamrmoke&nmlstaa&&ont, hel
nt. & Lot ek | .
S e sl 7 Ll
15 : 1nc1uded 1n the klt.:- :_‘ -

TAES

ventlon are poe 1ble in llght of the above .
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. VWO 98/20008 REPLACED PCT/U897/20035 MHAT | S C INED AS NEW AND. DESIRED
TO BE SECURED BY LETTER PATENT OF. UNI TED: -A.compound of
f ar.rul &e 4”7 or II 5 NH2 O... NH2 Pnhi NN _H PhH/ .
- H OH/ HOW §:HS H3 or a. phar ma e pediise9kogds 0dr Ug -
form thered? LA conpound ac " wherein=the
conpound is' _of_fornula | '“:3.. A conpound' -accordi ng to C1a|n11 wherei n
the, ~:.' conpound is of. fornula. II 4, charnaceutlcal conp05|t|on
conpri si WAR L8R SLAJAED. 2 flattepriabrene e
effect| PA DK TTEDC STATHESI: Cla|n11 or. a: r pharnaceutlcally
, accept ablsal t or prodrug forn1thereof 5. A conposition according to
: C|a|n14 wherein-the -compound is.of .formula |. 0- .6-.: A- conposi tion
faccordlng to CIalmléom#mundrbﬁfﬁormﬁia@npomm ﬂI"IS- .of formuta:IT 7.. A’
met-hqQd for tteating H V infection"which; conprises’ adn1n|ster|ng to a host“
inon of such treatnéent a therapeutlcally effgective amoypt of .. a.
' conpound ' of fornulag | . 30 or hh 33 v{%rﬁpqgﬁg TH S rcrfLBQ?nOOS5
J O NHi PhA Ph N N ‘ _ o '

PR ) ;N
: > s, : H
Ph. HO | OH Ph

5"-";—!=3\-..~f'.=':::*,.f= e i

- or a pharmaceutlcally acceptable salt or prodrug form”:”"_
. the e"f.__ _

DU OSELT T sl Wi T AL

;id:{i\ 32.. A compound accordlng to Clalm 1, wnéfein.tﬁé‘v

_fAtcompound accordlng to Clalm 1, uhéfein;thé'itﬁiih

'compound is of. formula II jf?-I*af ST PRI TETRAS

T 4. A pharmaceutlcal comp031tlon comprlslng a
j-_pharmaceutlcally acceptable carrler and a therapeutlcally

e, wa

f‘ﬂ_effectlve amount of a compound of Clalm 1 or aa‘
,'_ﬁ{pharmaceutlcally acceptable salt or prodrug form thereof

© o

RN

'. . .“'.a.-:! ’ - -l'.{'u".-!«"'

| ,_:u;:SL_ A comﬁosition”accoraing to'Claim 4,_wnErein'thé
I}gcompound is of formula-Ic'm ' S S

N
7 Eoire e T L. ! 4. . 3 P . 8 A
i RIS o PUNVRE A PR T A NP T ¥ !

6.- A composxtlon accordlng to Clalm 4, wheréin thé?ﬁiﬁt

':25;“C0mpound“1s‘of formula II : TIowe maerlo L L

R 7.. K’ method for treatlng HIV 1nfect10n Wthh comprlses
__;‘admlnlsterlng to a host in need of such treatment a

sf,ttherapeutlcally effectlve amount of ‘a compound ‘of formulae I
30." or II N I R R S
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" H PHHOC_]—lHOO—lCI—B H3 11 -l or.a pharrraceutlcally acceptable salt or'
drug form thereof..5 8. A nethod according to-Caim?7, wherein the .
cgnpouhd Ts of fornula I 9. A nethod accordl g} o Cla|n17 wher ei n. the.

T.C npound fornul a | It hod of tr
ifnf ecti on @h gorrprl ses’ , I nation, W%@o&snneed
hef eof a therapeutlcally ef ectl 118 .a--conpound of fornulae
or- 1l 15 .. .5,h" 2 Ph~N HH T OH . Ph -HO-6H Ph CH3 ~' Il H9 . "W or .a. -
pharnaceutlcally acceptable . salt or prodrug fogm thereof Hand,,. -,
(b) at. 'least-.one - onpound sdlHact ed - froﬁhrhﬁ _ X H'V reverse
transcriptase i S Y protease-inh b|t rs. AIWethod.;
accor di ng to Clakgu)ig) i NN:P the- L N
R A e W B
. _ - PPyd 6n P o CH
: 3 . H3
1 II

- -"or a pharmaceutlcally acceptable salt or prodrug form
' vthereof B : C S
'-'5;_-"' B.I A method accordlng to Claim 7, whereln the compound
~ " is of formula I. ' -;4~¢m.3__
' 9.- A method accordlng to Clalm 7, whereln the compound
: -3p}~1s of formula II_._:._,= ' ' :
10 - 3 \ )

jA.

- in}' A method of treatlng HIV 1nfectlon Whlch comprlses'
filadmlnlsterlng, 1n comblnatlon, to a host 1n need thereof a

:..-.L_a.<

"5? therapeutlcally effectlve amount of'a

(a) a compound of formulae I or II
15' . . R . N

‘ for a. pharmaceutlcally acceptable salt or prodrug form
A thereof, and, S omEal @ J%&#~~an gf;mf:aam{z o

FREEA - S T ey

(b). at least one compound selected. from. the. group

[EET TS

_2df'con31st1ng of HIV_reverse transcrlptase 1nh1b1tors and HIV

_ ;;compound is of formula I. o : T __- o F; .
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conpound is of formula I. 25. 34 WD 98/20008 TH S. SHEET t+AS BEEN
~ PCTI US97/ 20035 - REPLACED -12. A net hod accordlng to Cla|n110 wherein the .
compouhd s of formula Il. 13 A nethod-. or-di €l'ai m 10, wherein the .
reverse ' .Wo okheéc@gSCri ptase inhibit o \r{e\_/er PETIUSHIGBS Pt ase
inhibitor. 14..A method. accordlng t- nl the nucl edside '
reverse transcriptase inhibitor” sel ectec AZT, 3TC, ddl, ddC,
and @4T -and t prqte h|b|to S sel ted U|na r-. rltonaV|r_ '
i navi 1 wiarp, & SRR B Mg ¢ %5} BePeaRrEne ang
U—103017comp5uhdﬂmﬂumfaﬁnnmmﬂmgIIo Cla|n1 14 mhereln the 15 x, nucleosmde
~reverse transcriptase'inhibitor is sel ected fron1 AZT -and -3TC and t he
_ protigase inhibitor is selected from saquinavir; ritonavir,. and
indinavir. TR3. AMnEterdRd @eerEing ke @laim 105, wheghdnetie teyer2l :
nuclepsi d%an%%ﬁ'p%%sfer MG I RS e & @IMépéoéﬁdéZIevérZ;e ér%fsmqﬁ%%% di “9
to Cla|n115 whereln the:. protease. inhibitor is-indinavir'.
pharnace&PP&QP - useful for the treatment of - HV |nfect|on. mhlch

conpri sesa- therapeutlcally effective amount of t ~ ............:... --(a)
ound el ected from

- a-- ‘compound.. Caim | east. on 0
t he'- group 30 %Onsp“gﬁ adcéﬁ%%“?é%% @ﬁa%ma£§Cr nggé nj &R€hi t or s’ and
HLV - .pronaeieosnuebMBmerse|Urannnrmpmase sﬂh&biéoroﬂbaseee&teBQﬁ%pdﬂt .
acc in 0 I sl e 1t nd, -. -
forgg SF& §§g R ac,’corlgi thé%%rotﬁég?efggmB§ESHEﬁﬁ (a) is
a anpouﬁglgpteﬂoﬁmmmiqqqulnqy;r, r1tonav1r, 1nd1nav1r, VX-478, _ e
. nelflnaV1r, KNI- 272, CGP- 61755,,and U- 103017 =

PRSP

iﬁ; A method accordlng to Cla1m ‘14, whereln the .
,dnucleos1de reverse transcrlptase 1nh1b1tor 1s selected from
_f"AZT and 3TC and the protease inhibitor i selecteéd from
saqu1nav1r, r1tonav1r, and 1nd1nav1r. . N

;»16 A method accordlng to Clalm 15, whereln the
rﬂnuc1e081de reverse transcrlptase 1nh1b1tor 1s AZT.

ks 'ﬂ:17;' A method accordlng to Clalm 15,'where1n the
"L{‘protease 1nh1b1tor is 1nd1nav1r

l?Sii ,\_18.' A pharmaceutlcal klt useful for the treatment of
A :~HIV 1nfectlon,-wh1ch comprlses -a therapeutlcally effectlve
_u_amount of: _ _ : ' '
_;;%}um;_ ~(a) a- compound of Cla1m 1; end, o .
o (b) at least one compound selected from the group

DS P ATO PP R o

30ifcon51st;ng of HIV reverse transcrlptase 1nh1b1tors and HIV

ise’ 1nh1b1tors, 1n one or more sterlle contalners

. ﬁ._t:accordlng to Claim 18, Wheréin'coﬁbgne#tf(éy.p«
SR Lw#ﬂmpound of formula I Te o TR

o N mféﬁj' A k1t accordlng to Clalm 18;’ whereln component (a)
“is a compound of formula II. ' : : .

- 35'4



