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HYDROCHLORIDE OF 4 - ( (4- ( (4- (2-CYANOETHENYL) - 2
6- DI METHYLPHENYL) AM NO) - 2- PYRI M DI NYL) AM NO)

WGBENEQNG6ERI LE The present invention rel ates t OPEI/EP2005/054342

phar maceuti cal conposition conprising the

hydrochl ori de salt of

4-[[4-[[4- (2-cyanoet henyl ) -2, 6-di et hyl phenyl ] am no]

-2- pyrimdinyl]amno]benzonitrile and to the

preparation thereof. WO 03/ 16306 di scl oses H V

rEPRPCHOROPE i9ht bl ¢ g@gﬁ%ﬁa?%@“&@rﬁ AT VESTE RS L) AMINO)
CHRAIP PR PHEYO BEVENGER HENY | ) - 2, 6- di met hyl phenyl ]

ami no] -2-pyrimdinyl]anm no] - benzonitrile and the

pharmaceutically acceptable salts thereof. WO

04/ 0162581 di scl oses processes to prepare .

Z!Zh[: [PrespptAnyentioyp a¢lates m@pgrmgge@.tlcal composition comprising the

tiyaRchoHRE s4ly b 2 TU M- Loypnbbiibiil 1Y ol @ thg 1 pheRdpmihé]-2-€

pyfimidinyljamiso lhonzanifriland tp e preparationthersnEny 1  ani noj - 2
-pyrimdinyl]amno]- benzonitrile, in particular the
SEOOTTR0g SRS bl R Tb A LB e wic
dﬂ[gﬂ%ﬁliﬁ#é‘rcydn@ﬂjhmb'r?wdhnetbv hemdlantinevpyrimiginlminols
%hfdﬁitﬁ%Vf‘d%& @éh&&l?}‘fcc{egta@%tsalm oflrug(s)). The

conmpoun as _thus potentia e a good candi date for

tWE YR oPhdiseloges ProGeEses uprshare folf 4 [He(2rqyangathsnyl)oh.6-
ldinWethlbBédyl Phind i BpyiRiARalifgbeonasli Vi ty, a good

phar macol ogi cal profile is however not the only factor
whi ch determ nes the drugability of a conpound. A good

a4y da(acliydnoatheslyed & dimethypiphéziyylantitse]-bpyrstisliyd]amino]-
SORRSALG h (o BTN, B8 e ity debRiBof Tabiting activiy
sEwavEhe wHHtyReyof HiNcasov@bacdrnannd multi Gnogupstev soonat HIV
(1. st 2ing Shidhfave B8 rebidan OOk &abis))E Ahk @bmpound has

&
admnistration in _order tq reach a therapeutically
Shysgoisniial odecesnon gen ﬂatsgortth%g%v(sﬁmﬁ%o Hmegigament for the
pehinht of BDVIRCREtib®. havi ng a | ow bi oavail ability need

to be admi nistered in higher doses conpared to

conmpounds havi ng a higher bioavailability. Possible

digls pharencelegiodl achieity)@egbofl phaimiaghlogicdbsre$ilenn howevgrmotthe only
if%&&\k/ﬁ‘iﬁﬁﬁ fffinkd aBﬁiY%5§§c&£%&ﬁlh.s' an increase in

e sl ze of the dosa [ or an 1ncrease in the

y sopsdug C@fdi@?dw}lﬂugg prgfarahly alyp be stablgcchemicaly ps well as
ipggéiékﬁ]%: ShRRARAG DA 1ok Rity Prdfild] shollRY RRY ard BEdpRYIe
>

erence is one of the nost inportant factors
VeilabditYy t he ef fectiveness of

The bioavailability of the compound influences the dose of the compound required for
administration in order to reach a therapeutically effective concentration of the
compound in the patient. Compounds having a low bioavailability need to be
administered in higher doses compared to compounds having a higher bioavailability.
Possible consequences of the need for higher doses may comprise : an increased risk to
adverse effects; an increase in the size of the dosage form; an increase in the frequency
of administration. These factors may influence adherence to antiretroviral therapy.
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H 'V treatnent. Increase in dosing frequency and
increase in pill size my |lead to reduced therapy

wa@adhenzwee and hence reduced therapy effectivePEesEP2005/054342

Therefore, when designing a ngdi canent for HV

treatnment it is preferable to have an active conpound

W th an acceptabl e bioavailability. The

bi oavai l ability of a conpound intended to be

dthetaply atlesrenteds and of the modeipgogant factorstihBuaingatie dffectiveness of

b|||t Fn_water .as 1 as the conpounds .
S it SRR g equshi oG RRRAR BT g mppdead to
ireduesd thwedpyradh@emw)ld haneciedwuted ftharapy efifestiveness. or
cl assifying drug substances based on their aqueous
solublllt and intestinal perneability is the
gsigaing aalg;lgth:a;rggtqf@rrﬂgg, Fedment it pgeferable to have an
%ﬁwwmuh@ withGanBleSeptablBioaviRbages are classified
as follows: Cass 1: "High Solubility - High
Pernmeability Cass 2: Low Solubility - Hi gh
Flﬂnb b hilabilyty Gf asempourkd gd‘.m&ed tobbd adnmyinistekealorally, is dependent on

(l:g?'%g u}ahs% %I@Oﬁ}érou ke ‘terl'ag llﬂgé V\(}OS blgd%‘%’l\heablht Q1ts ability to

pberahmbevd aorgss (the mmtlmalmmbrmy suffer from a | ow

bi oavail ability when adm ni stered orally. Free base
4-[[4- [[4-(2-cyanoet henyl) -2, 6-di net hyl phenyl ] am no]
Astiemi'ﬂasi feliniyi drk #6¥ oMk IEAZ aﬁigt dubktence8 rbaéw onl thé&is hdueods

§8]|uﬁﬂ 1q?%ﬁﬂétpgpnnpaglﬂy 1sat?1e Bt}opsha}mgcséu ics (91a551ﬁcat10n System or

B(S. 4A{:<[04d1(12ta:‘5ham ldeugy/$ubstan@s dradadsifiedhre fglidvesyi no] - 2
- pyrimdinyl]am no] benzonitrile does not only exhibit

a | ow sol ulglasstly High S&ltiility bHighdet@edbilitgn aci di c
envi ronnent. Consequently, V\,hen adm nistered orally in

bi avai | abiTE 2 Rt YARIEHE Hgh Pergfeck M - ontea with
| f |
gdrEr’iCﬁi gt ?Ztﬁ;l@ﬁ%ogp%’eg‘gﬂwﬁggnﬁ?e‘g&) eﬁﬁeﬂ%ﬁg}( maceut i cal

technol ogy would turn to exploring pOSS|b|I|t|es for
i mprovi ng (Hess dohpwiiedebilityo| Ly Penmeabifiey i nst ance by
preparing an appropriate salt.This route was al so
foll oned for

CdnipbuhdwitR adywasolabitienyd J lod; fertheatsitityylclabeyd 4) may suffer from a

zonitrile. The prepared
%ql ? PJavgﬂa%}ﬂtg g} }{% Qﬁ&%ﬁ&bﬂ%ﬁ&? gpsl i ght inproved
solubility in water and in HO. The prepared salts
%iréeé l%lrsggl EmF[4i(93:§§§eﬁleﬂ§ﬁ-2?6-di-{1|iblﬂ§ylpl?én§lﬂarfnﬁfo]-ch[?yrimidinyl]
%mn?o]benzomtnle can be classified as a BCS class 2 compound and has thus a low

solubility in water. 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile does not only exhibit a low solubility in water, but also
in an acidic environment. Consequently, when administered orally in a conventional

solid dosage form, a low bioavailability may be expected.

When confronted with a BCS class 2 compound intended for oral administration, a
person skilled in pharmaceutical technology would turn to exploring possibilities for
improving the compound’s solubility, for instance by preparing an appropriate salt.
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| ow bi oavail ability coul d be expected. Unexpectedly,
it has now been found that the hydrochloride salt of

wd2q0p4H246p81- ( 2- PCT/EP2005/054342

cyanoet henyl ) - 2, 6- di net hyl phegyl ] am no] - 2- pyri m di nyl ]
am no] benzonitrile, in particular its E-isomer, has a
significant inproved in vivo bioavailability conpared
to the free base. In fact, the present salt

athis toutetvedsessoafpllawed foral- [cﬂ@pﬂg(e dyahsethéag1)al)6dimethylo

l.abi araple with the
QF‘S’R&EFT %@ # PY%@W@?&"P?@S% Padm ni stered as an
dfhalpr@E@des sppieated dom haBewdy g slight imhmwvied solebidigdin water and in
t h
e PR adafts Y bl ng LRCTURSER TS B0 1t bo Bl salts o
e Rinayebibilityrpeuld beewrastedr i de salt of the present
i nvention was al so found to be non- hygroscoplc and to

Lot iojesiitn fiep Jo St i Brpeeide b AT Tigre-
@&artd&ﬂmﬁy]@ﬂ;@dmﬁtl@dpl&n&l]ammm-Zl-ﬁrﬁmdﬁiyl]urmmﬂbenzomtnle in
SN A Sk 0 1 0 PR
ithd &ee hask. Fn , hepresendsaltadniniskdred adiafsblid dosage forat hasran in
ZVOQQJA%%E?EWXRVIEQE iy d%nﬂfara{bfcgﬁvﬂh El{e‘\T %a{ﬁllablhty of the freg base

dr e phenyl | am no| ~2-pyrim din
&?ﬁtﬁ‘@}l@éﬁ%eﬁ E{3400 sofytionrj gure 3 is an IR spectrum

Qfec&d%@ off Ehe ifiéraased BloaRailabitey o BE RydioeHlofidd salt may be

g&’)‘&‘h’i@% S’ﬁ'é?Pb‘t the B SR A1 BHEMPY UM KEINH Sy r i mi di ny! ]

am no] benzonitrile. HO Figure 4 is X-ray powder

gga];e L&Eﬁ%#ﬂ%ﬁg? §if & the Bfesélﬂ Snviiors bl 8158 Fouh@lty BRLOR I119groscopic

4nd porbg ¢hemicallyand pbysieallyl stable a1 diffessnhganditions of humisity-apd
terpdrhtiiedi Nyl ] am no] benzonitrile. HO. Figure 5 is an

I R 'spectrum of pol ynorphic Form C of (E)
4-[[4-[[4-(2-cyanoet henyl) -

Z)e@c@btmtdiylh@ngﬁgels] anmi no] - 2- pyri m di nyl ] am no] benzoni t

gtggl )}m ﬁ% rﬂf%og?'no(rélilg %‘Sdfrﬁ% dii (i{) 4a[ﬂ [gfrb %rtautloeertﬁenyl)
@E—dmﬁlqdpmmamlm]-a-pyrmmdhlyl]pﬂnmv}lbe]naqmtrd]: -2Chyri m din
Xﬂflélggg 3&%&%? g&%&f ddf tﬁ%ﬁtﬁyz A%‘F%E} AR [[4-
E3apenocthenyl)- @dlme&imenyﬂm pyﬂarpmﬁbﬁnaomsnl? HCL.
Fid?0 B ez ROigekirt@- of fltd drfMsta8idl6Bpolymorphic Form B of (E) 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]Jamino]-2-pyrimidinylJamino]benzonitrile. HCIl

Figure 4 is X-ray powder diffraction pattern of the dry state of polymorphic Form B of
(E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]amino]benzonitrile. HCI.

Figure 5 is an IR spectrum of polymorphic Form C of (E) 4-[[4-[[4-(2-cyanoethenyl)-
2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile. HCI

Figure 6 is X-ray powder diffraction pattern of polymorphic Form C of (E) 4-[[4-[[4-
(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile. HCI.
Figure 7 is an IR spectrum of pseudopolymorphic Form D of (E) 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]Jamino]-2-pyrimidinylJamino]benzonitrile. HCIl
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8 is X-ray powder diffraction pattern of
pseudopol ynor phic Form D of (E) A-

WO pobefoR4b6g 2- cyanoet henyl ) - 2, 6- di et hyl phenyl | ar@TiBP2085/054342

pyrim di nyl ] am no] benzonitrilg. HC . Detailed

description of the invention The present invention

relates to the hydrochloride (HO) salt of

4-[[4-[[4-(2- _ _ .

(Pygme]etmxwi'))oﬁd&cﬁfﬂmh&ybmd y&fﬂ)@ﬁﬂdim)]lyrﬁoﬂp}ﬁfcl Horth :Ilrxy)f {E) 4-
enzon | e,0r.a.-stereochemcally

T@o |(?é: YIEF e ﬂg?eo%m%ﬂé&len?ﬂ% ent i nvention

rpevtm@syh]mnlpa]’aenmmmﬂe HCla corrpound of formula (1) a

'taﬁfg!d%@s 1i8n SF Ble 3]'1cal ly isomeric formthereof.
pr esent conﬁo und of fornul a

(Tihg presentipygation éelé'@ﬁf?r‘ihg @Wmehleaﬁ%iﬁ% salpof 4-binhld-62-( 1 )
\WhaiRiHn I @am&erfyqﬂ%n[yl]ehiﬂ?wypymxﬁlﬂﬂﬁqamﬁio%ﬁz&hﬁﬂe a

i di,zed e SO- ed.i e term
%PWEB{:?@“H@ qrgical oﬁ%‘PFrdc °re‘éfs used hereinbefore
defines all the possible stereoisoneric forns which

I
35 SREBRYAR illent B P haief8 d E e B 30 (.
hem cal designation of the conpound denotes|the

xture of all pessi b‘-ﬁ stereochemcally iso
f the individual isom
tlher eof subst ‘

florns as wel |

t er eocheni ca C i ' f oNms of orrpo nd.of
f{&Nm@HAGHar e Bbvi ousl y ¥t ended 0 be
ithin the scope of this invention. The co
flermula (1) may exist in 2 stereochem cal
eqmt)kae 'b% 'sféfb%cﬁémfcﬁ?l?y femlie rhangerbs t he cyanoet henyl
chain, i. (Ent gegen) configuration (E-isoner)

and the Z (ZusamTen) configuration (Z isoner). The

Tk B odafstmé oftie predent sdinysunt @f forpils@ars hdanerd dormpnse the

the art. A.partic enbodi nent _aof, the c

B mfinids S POl ), e OFSvert tgfudfy GRERS A0S ars aidized
g¢othedormabed Nfoxidee conpound of fornula (1) is the
Z-isomer, i.e. a conpound of fornula (I-Db) V\henever
reference i s made herelntothe E-i soner, the pur

Hhie derre rstagpochapiqally pgomegic fpsopsras uggd h%en@foerd@ﬁpwﬂ the
%obs%lﬁ‘ﬁfeﬁeo\l\.ﬁﬁ{eﬁb Fornkewhich $RBmpotin® bLARMuRANY hid the N-oxides

resent is
|CIJnay possess. Unless otherwise mentioned or indicated, the chemical designation of the

compound denotes the mixture of all possible stereochemically isomeric forms as well
as each of the individual isomeric forms of the compound of formula (I) and the
N-oxides thereof substantially free of the other isomers. Stereochemically isomeric
forms of the compound of formula (I) are obviously intended to be embraced within the
scope of this invention.

The compound of formula (I) may exist in 2 stereochemical configurations at the
double bond of the cyanoethenyl chain, i.e. the E (Entgegen) configuration (E-isomer)

and the Z (Zusammen) configuration (Z isomer).

The terms E and Z are well known to a person skilled in the art.



meant, i.e. an isoneric mxture containing nore than
50% or in particular nore than 80% of the E-isoner, or
we@®n/opese i n particul ar nore than 90% of the BET/EPI085/054342

O particular interest is thesE-isomer substantially

free of the Z-isoner. Substantially free in this

context refers to E-Z-m xtures with no or al nost no
Z-isomer, e.g. isonmeric mxtures containing as nuch as
QQﬁ(amblﬂamﬁdeimbtﬂrofgl’fe%dhﬁpoﬁM& of Sty (198 YheoE-iddnter, i.c. a

reference i s nade herein to the

Eosoner _N% €
oy F@SW%¥ He E @ Z-isonmer or any isoneric gixture of

tlhe Z- and the E-isoners wherein the Z-isomen is

dr edom nantly present is neant, i.e. an isongric

M xture containfng rigre than 50960r in partigular nore
t z ticular

N i nt er@dsy

i i|somer.

9 3 S

B-Z-m xtures with no or alnbst no E-i soneiN ¢. f1c1
ilsomeric EXtures containing as much as 90%-in

particular 95@6or even 98% or 99% of the

Zi soner . “y hic forms of the present salts also
fAziothepjpetiiclar prabedifmient offthe prmpeusdei formuled) isghe Z-isomer, i.e. a

RempoB Y forh@h fEbPf phar maceutical conpounds may be
gf interest to those involved in the develo nt of a
ui tabl e dosage form because if the pol ynorphic form
s not held const ant durlng cllnlcal and stability
tudi es, the exfpct sage use or measured

onparable f r oringne N Once a Lb
ooun S rodu use, [it isID
Cogni ze e ol ynt form delivered

har maceGN cé

npor t ant.t

n each dosage Yorm to asSure that™>~the Bgodugti on

Qr ocess uzz)the sane formand that the samé mpIgt  of
arug is i uded in each dosage. Therefore, 4t is
inperative to assure that either a single polynorphic

formor sone known orrblnaih 11m)r ic forms i.s

et R et s TR e S meR b Ae M s e Ry iSomeric

exiliuine of tha lfannd thetArsomedywlxreio thd Bhsdmdryis predomimpntdy present is

%)Ja]ﬁt sy &xlai%rﬁer#‘l%&t&lerb%ﬁtaﬂ%%v fﬁBfe“rl‘HQs# '56%f ‘%r'ﬁa&i&ﬁlar more than
dsion in armaceut i ca

f$@%e¢frthe H- lgvnyrngr lenangre rlmpa;‘flmdarcmmdhm%% of the E-isomer. Of

Mﬁ‘cﬁfa}c Berkst i§ {h% Lﬁﬁﬁﬁlef) Sf3laRBAIPREd bthe ZUEorh&r. Substantially free
fferent \%g\/st alline arrangement. Sol vent additign

%F}H%C‘{”é%ﬂt Pedg Enfifrikturesovidung o Ymostno £10msgy €.8. 1someric
inflix @iidsl CORtaRfifg 8dMmAcH & 0% in pafidufanb5Yvdrtehem I8 acor 9% éf the E-
of the present invention. Exanples of such forns are

& én hydrates, alcoholates and the |ike. Solvates are
herein also referred to as

N

- 0O (n —

Whenever reference is made herein to the Z-isomer, the pure Z-isomer or any isomeric
mixture of the Z- and the E-isomers wherein the Z-isomer is predominantly present is
meant, i.e. an isomeric mixture containing more than 50% or in particular more than
80% of the Z-isomer, or even more in particular more than 90% of the Z-isomer. Of
particular interest is the Z-isomer substantially free of the E-isomer. Substantially free
in this context refers to E-Z-mixtures with no or almost no E-isomer, e.g. isomeric
mixtures containing as much as 90%, in particular 95% or even 98% or 99% of the Z-
isomer.
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pseudopol ynorphic fornms. Preferred is an anhydric
salt. A particular enbodi nent of the present invention

WO 3008/0p@6g | cul ar pol ynor phi ¢ or pseudopol ynor pPCTEPZINFI054342

of a conpound of fornula (l-ak. i.e. (E) 4-[[4-[[4-(2-
cyanoet henyl ) - 2, 6- di net hyl phenyl ] am no] - 2- pyri m di nyl ]
am no] benzonitrile.Hd . A first particul ar pol ynorphic
formof the compound of formula (l-a) is herein
designated as Form A (see Figure 1 and 2). A second

R il neRay ARRRED SRl it aBlareony

tlmnsom es, a dry state (polynorphic form and a
wetted state (pseudopol ynorphic form. Only the
characteristics of formB in the dry state are given

Pobanqrplyg ferns ofiphauyacenticah corapeymds may| bgrof priesepide phase involved
it débelbﬁaeﬁwm%uﬂﬁowﬁog‘agé foHPbdchusd)if he g&@rphlc form is not

nated as Farm re 5 and 0
Do Rahs oulee b st Sk, bf ei“’r?é)gg%ﬁﬁ BSApripeasured
fm‘arymdt &e compyrable ffvat endllod &sthg hetteOnésa plaarmaéufisalecompound is

gr&ﬂﬂ:gd %)r %?éj flfsl)s 1 Pglrta?'nlft & gegggﬁg ﬁ’l%&%ﬁl@ %Hno(ﬁehrv d in each

or nu never use
hiesage e tor gssurh ghat gherproduntion praresy use sharsanze form and thagthe same

%Fno(lhf drug & 1H8§ﬂ\ﬁ hQadtl &&a @e[*h'éfé?o& hig; ch ﬁﬁﬁ)@?&!ﬁ@@ 1 TR that

he stereochenl |soner forns an
ﬁ&h‘;rrﬁﬁl ¢ polymopahis, r;ﬁﬁme&ﬁpwnfcemb@athp of pelymgrphic forms is

ipAdsente Bl addstich, Sérﬁ‘ne‘zf;ggnmﬂﬂé Fotmis Wiy dx@ibi éhfhaﬁdéﬂ thermodynamlc
fhanpt

FPREY 35 P PR e g AR LG ortng e inclusion in

phapowedicabformotativhs Aslysed héreim) a polyfrorplic fam dfea compound of

Qﬁegﬂg%rﬁ{%nqy tHe S8 Qa P%&f ?Fen(fl ﬁa%?ﬂl%&ﬁ%{?en% gtaﬁfﬁ%%{r%&nent

oric acl presence o a sui
solvent such as for exanple a SU|tabIe acid, e.g.

%ﬁkhﬁa&fﬁ& foﬁ?@ es??\}g%é Wﬂﬁgg{lﬁ: %/a:i’t{s et ﬂr&@eg‘cr 1élkféarﬁﬁon%e able to
(f ?\fh\@lt rsi;ff mbit e“f[]t%sfprfﬁﬁv mv%maaf Frempiss ogwhufoms are
kel gy hywmlddmwwg@ﬁltﬁe Biag yS{Cdl/Vd’tébﬁa)re hsrem(rjtﬂsoaﬁfd(rfAeIH%% l)a§ al
C e iC ndr onme in

Wgﬂgﬂg& eéfe ﬁf’ﬁ}gﬁéfsknf ects human T-4
ceI I s and dest r oys t hem or changes their nornmal

Eé‘rhbﬁ&r erRl?chnhEﬁ{' o?"ﬂ‘leg%r%&%% &Qr@ﬁtﬁdﬂ‘i@%‘p%ﬂlc%ar Ebfgnio@;ﬂi@ Br
@é@}den@lm@rpmmﬁm offa cpmpogad péformnladira) ie. (E) 4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile. HCI.

A first particular polymorphic form of the compound of formula (I-a) is herein
designated as Form A (see Figure 1 and 2).

A second particular form of the compound of formula (I-a) is herein designated as
Form B. Form B can be present in two states, a dry state (polymorphic form) and a
wetted state (pseudopolymorphic form). Only the characteristics of form B in the dry
state are given (see Figure 3 and 4).

A third particular polymorphic form of the compound of formula (I-a) is herein
designated as Form C (see Figure 5 and 6).

A fourth particular pseudopolymorphic form of the compound of formula (I-a) is herein
designated as Form D (see Figure 7 and 8).
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nor eover behave abnormally. Hence, the inmunol ogical
def ense systemis unable to conbat infections and

woemplases and the H 'V infected subject usual | pCHER®0R§S4342

opportunistic infections suchsas pneunonia, or by
cancers. OQther conditions associated with HV

i nfection include thronbocytopaenia, Kaposi's sarcona
and infection of the central nervous system
O’hpﬁeﬁdﬁeﬁrpol}&ﬁbrbhw oy b £theicempoeny/ef foriaila ¢ha) is E6tth AL Ng

TR s BROn AU5 e P RSUETE). o0 s mosn

ftcm alst mchhhsthcaNsmdref@nna sbogeocdwmically ipmmérphiorms and the

?’g g P%@ﬁ&%@gﬁbﬁﬁcom fﬁ%% al }ﬂ%ﬁ%&%g %%@Hemlcauy

iR @S the componadobformylar(f; ) a@arqﬁ@"fe oamij of formula (Disa

%hlbbﬁ&[dksffbﬁﬁmgt(pg)t H V strains, in particular drug
and multidrug resistant HI V-1 strains, nore in

particul ar the present conpounds show activity agai nst
HIhY compaunds,of éspada d),|(J-a)}br\(1-b) sdrt be preparediby rdnatisg the

%81%@ 03& é%séa %Bs%%ﬁh hgdr?aﬁm% adl® g@gg Il ﬂ#ﬁ%@%mce of a suitable

non- € Tevers Fanscri
Aplvertnsnoh as dor-exampleossuilebleawish sg aqetia g@ch pt ase
i nhi bitors are those nonnucl eosi de reverse

transcri ptase inhibitors other than the present
ddgsempaands o fm%ﬂi,.(&a) ofr (I @éhﬁ@raeméﬁtr%ﬁl ativteodhepeare able

rt@ ﬂﬂ-ﬁ‘tﬁﬁthb &@pm@tﬁmpéﬁsw iif baﬂﬁbﬁlaf HIVAhast drﬁﬁi lnﬁﬂhﬂl&ﬁﬁmency

T b ARt ed oo Ashl s it S RAGE el e oo

Ihsmziﬂs CThdHV Nnuslﬁeﬂﬁéﬁlﬁﬂﬁ Gnfeath homan $-4 c&lls rapd dedtexys them or
r

rfgggg% ! el‘sl{o%gf ngﬂ?rtﬁ:?lﬁflp %eacﬁt%f&ﬁr@h ?\(glllere une system. As
@srp%ﬁ, an u;feqtenbpaﬂem hulanre@pﬂ desteaping numhmmftT ﬂgells whlch
%‘erd/\}e} Behatvg %bﬁﬁrﬁﬁﬁ?tH&ﬁepﬁH 'i‘tﬁﬁluﬁbl%giéﬁﬁcﬁéfénsb '§¥§té}ﬁ is unable to

eat nent .o di vi dual s gﬁ_&ed bty H V and ﬁf

'alghw%?ﬁrlgn t‘ﬁ@%lésmﬁ infegted sHpjpetiusugl edles by
@ﬁﬁmuﬁsiﬁ: mfectlm sﬂélﬁésﬁpﬁeuhﬂ‘lﬁa[lbt Bylcdnayrsp f@th@‘%f)ﬂ(ﬂltlbﬁb associated
t at nt s.lnfecte
YIRS Gk B b R ople KipoRty <HisPFiacind thion of e
wpunl netveus sysyame chiarawerszed ty gmegresspreaemyelioatibing feswlging in

Véf?in%ﬂnz{‘ﬁ}’d %ﬁ&ﬁé’ SIhed O&Bg{eﬁs&‘@et &‘ﬂfﬁl%ﬁi‘ alallfa aﬁﬁ'ﬂ%‘l‘{éﬂﬁtion HIV

I nvent i especi-a éondi t
a%fge%q erglias lglspybgemasgocinted Mlﬁleﬁem gl reeumaﬂwv progeessive

gRRdriR dAN RiShadeh&Fatiye(PULS Gind NIDISEr¢lat i Kalnmp 18 QURERSI Ve
general i zed | ynphadenopathy (PA.), as well as chronic

Central Nervous System di seases caused by
Tk poasktitcdapoundiciiscashowf aetiviey agaihst dhllg\andadilatiag resistant HIV
%E'Qﬁ?ig,tih %agﬁglamﬂutgl aﬁ)lld ?nuﬁﬁ!h%rg Ydistant HIV-1 strains, more in particular the

present compounds show activity against HIV strains, especially HIV-1 strains, that

have acquired resistance to one or more art-known non-nucleoside reverse transcriptase
inhibitors. Art-known non-nucleoside reverse transcriptase inhibitors are those non-
nucleoside reverse transcriptase inhibitors other than the present compounds and in
particular commercial non-nucleoside reverse transcriptase inhibitors.

The HIV replication inhibiting activity of 4-[[4-[[4-(2-cyanoethenyl)-2,6-
dimethylphenyl]amino]-2-pyrimidinyl]Jamino]benzonitrile is described in
WO 03/16306, which is incorporated herein by reference.
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Therefore, the conpounds of formula (lI), (l1-a) or
(I-b) can be used as a nedicine. The conpounds of the

w@e@somMe6s nventi on may therefore be used as NMERPCTEP®S5/054342

agai nst above-nentioned condigions. Said use as a

medi ci ne or nethod of treatnent conprises the
admnistration to H V-infected subjects of an anount
effective to conbat the conditions associated with HV
and ot her pathogenic retroviruses, especially H V-1.

e R o o B3 oA B R P A ppesaty

tthear hélemplication inhibiting adtivety) e prosemfcompolindsfase usdfig in the

Nl e T s
@enerale hejceyr fdhe presant inventionummay, be usaiekia tha-geatpenhof

Warﬁs m&&%ﬁﬁmﬁl’s SiYREkH REthWaRISEY msi,e @xmis&nedlated by, or
|nc di n&g’t mans, to suffer from 12@ i nfec

G e g msegiptapen O ROHORHEER S8 e spaevented or
atéaned iwsithr th¢ cempoyrids bé thelprgsent ialemidn] espsdialdy canditionk asvociated

SEEGHY 48 BB e S8, AR R PRSIk fex
WABLY aprogshsive gen@tahtzﬂblypr[éagéqnop@tbm%h)j 2s eothaachrpnicoCentral
Wv&ﬁrgy%ﬁpdlgéag& cfa{lfe% ﬁovﬁ’t{%@é’ PGS Forekirdi eriHﬁ/ mediated

pl asma |"evel s, may ned yamnlsterlng
ﬁﬁ%ﬁ%@lﬂm@é@ ec‘&??ﬁ‘b%ﬁ t| on conprising a | ower anpunt

atheidfigre Stk Lo pﬂiﬁﬁﬁ%‘ﬂfdrﬁmwﬁj (MRr{1-Bp caremiadd ad a hidgicine.
correspondlng free base erefore, the size of the
pharmaceuti cal conposition nmay be reduced or the

fTihe gumpoyndsfof dieesprogentrinyettéonr malutheckfore e ised dsempdieinendgainst
aBé{@e”ﬁle&?on%h%%&lﬁ&?st %%tl& {Ose s%'lﬁ‘éd?@lﬁ?g{ﬁn‘éﬁ%d%?ﬁgﬂﬁ{eﬁ prises

rmaceu carri

élse mlnmganmtoelﬂl\émfeqed wé’mtse!ftam@mquyt effdctiye fo,eombat the
%Hﬁ&iﬂbnsoiss@cﬁmﬁ A VOind StheFpathobénic rétllovﬁ‘hséérespemally HIV-1. In

t t | | at
g}cHJél{,é; ?p][@ggn?gglﬁlﬁgé}%g I Oﬂt@a 83 pg&lﬁ glaglﬁfacture of a medicament for
rﬁlitaurmemtdr ¢led pryveatior pf HbVGnﬁatﬁdﬂ pfeferablydsr thettielnent of HIV
tedl ent a therapeutically effecti ve anount of a
%ﬁ% hd of fornula (1), (1-a) or (I-b) provided that
the conposition does not contain both entricitabine

%H%Jv&@%@\ihﬁt f*tﬁ oSty l: #Md@ttﬁere llﬂalg(ﬁjgltolvﬁféhﬂ etﬁ&?of

present i1nvention_ also F el ceutlc

desapies memsels drabiding hegmenspsiferingdiam e%w methed of preventang warm-

Cb%dde& imaAiHala Sin@dGdinY Bumasy, Wblﬁfetr fRm tiedlapRbidsatdp¥cially HIV
%tl%%;/ %%ontgptgltg@i 8(f)m8nsce(s) (ﬂrgml%‘zratflo%r gyelferalgly oral admu)ush'atlon

of an effective amount of a salt of the present invention to mammals including humans.

Due to the higher bioavailability of the present compounds compared to the
corresponding free base, therapeutic effective plasma levels may be obtained by
administering a pharmaceutical composition comprising a lower amount of the salt
compared to what would be needed of the corresponding free base.

Therefore, the size of the pharmaceutical composition may be reduced or the frequency
of dosing may be reduced.

Thus, the present invention also relates to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and as active ingredient a therapeutically effective
amount of a compound of formula (I), (I-a) or (I-b).
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that the conposition does not contain one or nore
nucl eosi de reverse transcriptase inhibitors and/ or one

w@eooaoe4s6ucl eoti de reverse transcri ptase i nhi BCT/BPEN5/054342

The present conpounds of formgla (1), (l-a) or (I-Db)
may be fornul ated into various pharnmaceuti cal
conpositions for adm nistration purposes. As
appropriate conpositions there may be cited all
conposi tions usual |y enployed for systemically

m ni st er| ng. o1 Tot are the phar ma?eut .
srtihl R ol Feiaith L PR frRed R PRTR BN sk Briine
tphermpaseyoaliy acdepfablenaakmer (@hyl as gdtiva)ingredient-dihempeutivelly effective

%%Hﬁ?of Wg?f éﬁﬁﬁr@é gle@ dr b ﬂg?}rﬁ%g }I@a@%ei)%)ﬁfp%smon does
@t eqnéa:m kath emigieitabing @éi tongfpwir ¢ nmrweyrl fEmafalsendi ng on

the form of preparation desired for admnistration.

Ehese @ armaceutical conpositions are desir a?l ein

prkicylat SReppesent FyPRtion alsq tlatesdp @iRbgrmaceytical gomposition
a0mprisiag hphimmaceutidally acéeptabiexaimidrand iap agtivefiagredignt h1e

SRS e i ST BB Bl B i

nmaceu
dhad thsl eompeasition dogd et sbutaininexr nadre nhdkesidamgverbetranseeptase

lithibidsts GRE6Er e B'rRdre nh?l%ﬁjdeof'é%}?é' ?SI gﬁétaﬁjiﬁﬁib%rs.

suspensi ons, Syrups, i Xirs and sol uti ons;
or solid carriers such as starches, sugars, kaolin,

dihk pedsest, compbuhdsaottfermibla (Y LIT-<) ofi(ISb) s Heafotiglated et Svarlous

BRtrielyiceLCortioly s KRt PG ooyl A aop BB Giposiions
ttleeiyé atay barded alp sanpesitiap ussallytenleyadofor systhnzinalbysimisistering

%ﬁ% % elgaﬁ’ec' hgﬂﬁmutldaﬁ c&@% Iﬂlcﬁﬁ%‘? t}ﬁ§’ r{vgntloal a1’1__effect1ve

tlca arrlers are Vi ousl

pamoem @frtm cerapgymdiof ifermyla (IhdI-aher (b awlmacu‘éﬁﬁagxeghent is
COmBired $n FtiRfatd @drﬁ\ﬁhﬁé withta pHaAsicelficdlfd6epdtd carkiBo Whith

ot her |ngred|e s, .for (i;xan'pd{‘e 6‘??&0 ai § sol ub llt%’ﬁ é d
[GBTTICR Bey deks. @ Yileaatistyiof Turgps flepefing en, eJQ%‘Prﬁ Rrepgrjorpdesire
foreqiatiedtrationMTieke plemaesuticalrcotpopitiofesre slasitabde in unitary dosage
%ﬁ?ljn%ulﬁgle ?llr? Sl?lgﬁy,sfﬁl‘ éldf\?igi;ér:rg{lon orgﬂlﬁt iﬁlof"ex% mﬁe é.\+ %p%nngg the

cose SO suspensi ons
ppmpam‘e@ns in ovtlidokage demn, app paﬁphen ustigl phaqnacdu‘ra@ﬂ miediagnay be

Wg ti¢h ﬁgﬁﬂ't&aﬁ]?% &/Qt%r g’l 7 1sYBAY, Qﬁ:o&ﬂ@ Ry ﬁﬂa llkéllﬁ the case of

are soli1d at I ons I C
.%@%@oprmrﬁ@né éwswenglﬁewmpbe@ﬁlérr@ %Jésw%and solutions; or

Isblid it RIsTIPAsepatRds] ﬁfgﬁrs kablﬁlhaﬂmmonﬂin‘cmmlﬁderg abl e

for rcut aneous at on car.
pin Bt SR BB BUREHRDr s Grrhchlh Spalrnd bl
Beddwse ofi theirtcabd | amnmlsmgmg tablets aplt dapsideéd rgpreser theardost

f. &id ' . .
%&&t%éb%%@aﬁgﬁ?@%&%é’ gﬁr{n&vlgs co}{‘ﬁatg%‘é 41§hag1]ng&{1tlcal carriers are
@bgwuﬂy @mploméj Howeparenterabegmpasitinms, the carrier will usually comprise
sterile water, at least in large part, though other ingredients, for example, to aid

solubility, may be included. Injectable solutions, for example, may be prepared in
which the carrier comprises saline solution, glucose solution or a mixture of saline and
glucose solution. Injectable suspensions may also be prepared in which case
appropriate liquid carriers, suspending agents and the like may be employed. Also
included are solid form preparations, which are intended to be converted, shortly before
use, to liquid form preparations. In the compositions suitable for percutaneous
administration, the carrier optionally comprises a penetration enhancing agent and/or a
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the skin. Said additives may facilitate the
admnistration to the skin and/or nmay be hel pful for

w@e@pazdens) t he desired conpositions. These conpOBEP10051654342

may be adm nistered in variougpways, e.g., as a
transdermal patch, as a spot-on, as an ointnent. The
salts of the present invention nmay al so be
adm ni stered via inhalation or insufflation by neans
ahitabid Wottimgapentf eptivnbldy camisinedpith weitableadditévesof afipnature in

. in. I
%F{n‘;ﬁrﬁé&?hﬁso th\fé ({dﬁl xﬁe\s/ \gﬁ%{wg %ﬁ‘ﬁé@cebaem%gﬁna[#? g?ltg{régigu§ %ffect on

ttheeskiin n@@ld ad\dltlh@ m'@r faciitate thegidministmation te thpeirs ansioronaiabe
Hedp ARG %thé M%I%H*cgﬁwélﬁ&%d THeSe {difpdiflony %)r(' tf

solutlons su pensions or dry powders via oral
Rdmanistered An éi't“il%ﬁ VEYSi & udN 3 lmse?m&\l patghy as Apet-¢1p @s ap gintment.

qheisglksSd e { p&t@en@ fmvtehﬁoxpfrﬁy‘s aRb be @mgﬁﬁté&d vTahmhﬂ@mp@m ds
resen 1,0Nn al SO pbe (.0
S TioR 5 e of o A o iRt b fosy
ddmprsstrafian o/ ieethes wiayo gEhuspin deecrahtht isalts afithe pfeseant soientioromay be
%_ ]é[bjl[%ﬁ % ﬁfeqﬂn%sAH eSfY)ﬁ{'l otk ‘381‘(1?11)19 RS O%e%"slohrb‘? a‘ﬁ{ g%x{éﬁéf Any
donprvd

1 oNns F nsli ons as
fsmstemldéwslqmdrfpé thealelivery of Sth‘éOI}is wemsmmmﬁ eyyvia oral or

%Q@ﬂ'irﬁﬁ%@g oMHsﬁﬁlakﬁn LRCRIRNE Frafe R@hRifral¥n bEThepedeR:

descri bes the ability of pyrimdine derivatives anong
WATMBRUDAS] [ 4- [ [ 4- (2- cyanoet henyl ) - 2, 6- di met hyl phenyl ] -

amhie ROpSurlé lof mﬁ@kbresdni Blﬁbllti)tidlhﬁﬁbz P [S) bf] tdpicallf ddministered in the form
rmaceut i cal e salts thereo 0_pLevent.
R RIREE Deflay Fuf G0 S0 By & flob el 85 5 i 5 BT £ ¥6iion or a
isngpensioe  Aoynsetem develeped fpatht deliwery dhisolatianser sudpensions as eye
(ﬁ% stifA¥RThE A8 faé}niﬁstga‘% oftlof thel &P&@*ﬁ&gﬁyt i cal
osition in a form adap a

t ed t e to a site
V\/nere sexual intercourse or related intinate contact

G0 20@}4)@69* @C\ﬁhlcﬁ UCRcAPotalid K8 b kéferch&S "derlePﬂ'lE Rbility of
hands wer abdonen, especi

\PXBFH%P’%\ aﬁmﬁwm@wﬁwgﬂ %@acrya%%laﬁwﬁaa $’3d1methy1pheny1]
aﬁﬁﬁmtzibmm[y‘l] a@fin6BehzagitAkR and @Pal}ﬁwwlﬁi:i&lly Ia)éd%ptalbleasalts
a or nu e (|-
erf(ffi {5))preY n?‘glﬁltlﬁl%ﬁﬁloa{lrwgge)%la Wgerr%lé%euqr rglgfed 11’1t11{1ate cz)ntact
betvxes ipartoers.i herefoos, theptagenethventidrealsprelatesdo agphamsiceetical
WO Gsi ﬁl&%( fdn%ta%ﬁu]gtﬁa‘ fobe ﬂigh@& hh E& whirk SBh&1 &?&E&ﬁée or

can‘ta ace S, rectum

relatgd mtua%e eonipei saR fke @&?ﬁé,r suph agﬂlg gee%qiééﬁﬁumympm«b hands,
V@GértBdamen, HpPbithighS B3pécidlRAha vid1AL SREABLIhC&drhprising a
eptable carrier, and.as active i.ngredi ent A0
@%P@%cptyg:agmgﬁ?pta%}e Céll‘r&%'ﬁﬁg a% gctiye ingredient an effective amount of a
compound of formula (I), (I-a) or (I-b). In particular to a pharmaceutical composition
in a form adapted to be applied to a site where sexual intercourse or related intimate

contact can take place, such as the genitals, rectum, mouth, hands, lower abdomen,
upper thighs, especially the vagina and mouth, comprising a pharmaceutically
acceptable carrier and as active ingredient an effective amount of a compound of
formula (I), (I-a) or (I-b) provided that the composition does not contain both
emtricitabine and tenofovir diisoproxyl fumarate. More in particular, the present
invention also relates to a pharmaceutical composition in a form adapted to be applied
to a site where sexual intercourse or related intimate contact can take place, such as the
genitals, rectum, mouth, hands, lower abdomen, upper thighs, especially the vagina and
mouth, comprising a pharmaceutically acceptable carrier and as active ingredient an
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formula (1), (l-a) or (lI-b) provided that the
conposition does not contain both entricitabine and

wo enwehoass di | soproxyl fumarate. More in partiBCI/BP2005/054342

the present invention also rejates to a pharnmaceuti cal

conposition in a formadapted to be applied to a site

where sexual intercourse or related intimte contact

can take place, such as the genitals, rectum nouth,

leéfactive dnoumE oﬁbekﬁﬁmndlwmmmmlg qua) o (X2 pﬂivﬁdedttm the
rmaceut i c

SR RRRUBY o Pl Poy iR TRE e Ry BRI RE e fiscntase inhibitors
and/fof end onvmommoigleptiddf resense trpungriptasd inhditors. 2AY dppropiriatcagpecial

%ﬁaiété(li garrélﬁgﬁdeg Bfbrd Hﬂg bf: Iaﬁed: b dsitRihs GG I'é%ployed for being

EOSI e re erse tran crip

iappligsh to Shasvagingy mcﬂmem@}rt apd ekip @w)e@tfpa@(mg%wlhes creams,
toﬁrﬁﬁféﬁtrsl ﬂﬁ@S@pdnng bangy, ﬁmaeéglﬁmmg@rde%@al%eﬁsc s@dpositories for

d h
e TR AT AL VAL NS ¥ A ——
\p&giaf@such @héruimceutival dongpditios,ansfifebtivesarhaunt ef thierakctive ingredient
gseéosinbﬂlgd J[n 1St§ma’c%r ‘tUre%ft]lIl gg?%r?r}:ag%dt%:gﬁp% aags{égl%sc’arrier, which

ravag I'ngs, )
Sampiso mamake@vedc rvarlewto;i Iforms deaendieg omhel formof administration. In
\oRdtr W@incpé'as{]ﬁe t&liddike Hﬂl‘é%@kuéh?ﬂaﬁhéoeuﬂ&ﬂ Eafﬂgéﬁﬁ?{% atfe site of

prepare Ssuc har naceuti ca osltions ctive
BABURETEGON: 1 @aa@f:.a@@antﬁt&jpesjwéﬁ@lud%mctaﬁﬁmﬁewm a bioadhesive, in

lpaftictrm ) b&%ﬁhé%iwlﬁ)l}'mw? ARblvadkd¥Beahdy eaddfinea taw Biafdal that
rler 1.C car e a Wwge varil e

gt B R PIGEGA LFlecd BSOS R ek PR gomgne or skin
cbssixer to increase the residence tine of such

phar maceuti cal conpositi on at the site of
ageou

ARG i o, AR e Al B hypsifSFcdnprising o
tphmwuoaay podeptable carridsiapd dh e@nwmgm@emnﬁmﬁwameum ofa
'Eﬁfnﬁ ?ﬁiﬁﬁﬁulagge 1§ 01; cﬂu’é e ﬁ%z&"ﬁh ﬁ%é&%ﬁcal

sSuc or exanpl ch S ms rane _or_ s I Ssue
?ﬁ@ﬁosw%lsaqi@@bqu tovtheisiteoef appliention Rreferably, the site of application

R 1ehe VBSiRk reSrain, RIS skhp ﬁldéﬂ;ﬁi’@fdr&d gthe vagina.
Qhar naceut | calf acce aﬁ arrier ,and as a

ive ..
ihPEd Plaﬁltheawe Eeer tesotp ad)hggmfg% S(Pmposmon
fcompnklag @'P)lamﬁdceﬂ)caﬁy a(:depta)olecdaamacahd i aetibel ingrediiant dnheffective

SRl RAMLRY 0y LR G101 08 0

ph@rnwgutml cqremsmqn lﬁb tveduithe, s1tm@§ tapmceﬁ@m proxvided that the

FipY @bt @oes/dt BéHidih %Hh%mtrfi:ﬁ@olﬁé ERPRhofoi¥ %ﬁ&éﬂ?@xﬁ'f&ﬁarate
tes to a pharmaceuti cal nposi tion conprl Sl g

;M%FP e pEticyan Flvfryprss,e@é@w@m@ aé%)r 1efaigs tg 3@ a%na&ew%composmon
icBfpLising atpha;rﬂnat%ﬁtﬁtsany ‘WEcepBIblY dardr and @ aamriﬁg@alent an effective

famoun! Sa co)mpo{md %} formufaI (I)b )(I § ar(tag ralrazc etized in Ela{ tht he
pharmaceutical composition is bioadhesive to the site of application provided that the

composition does not contain one or more nucleoside reverse transcriptase inhibitors
and/or one or more nucleotide reverse transcriptase inhibitors.

It is especially advantageous to formulate the aforementioned pharmaceutical
compositions in unit dosage form for ease of administration and uniformity of dosage.
Unit dosage form as used herein refers to physically discrete units suitable as unitary
dosages, each unit containing a predetermined quantity of active ingredient calculated
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phar maceuti cal conposition is bioadhesive to the site
of application provided that the conposition does not

w@eomvbazdasedHot h entricitabi ne and tenofovir dii SPEI/BRIDS/054342

fumarate. More in particular,_jj.he present invention
also relates to a pharmaceutical conposition
conprising a pharmaceutically acceptable carrier and
as active ingredient an effective anount of a conpound
o6 pfoduoaitha desijed thérapgutio reffett-ib hssobtian véthithietkquited hat

BT By IR OP U B Bl ORER LR
1seered omqnterd tabletsh capsyilas, nldls,l revietipacketsewaisrs, suppositories,
tlﬁéé&%lé kPLASSR drilidentiBhSariil Bke, 308 s%eg@é&nﬁlf%heﬁgﬁé@@f.

verse transcriptase Inhibitors. I S~ especi
advant ageous to fornul ate the aforemsnt| oned
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ni str at ﬁn an

;
G5 g gt M BekEl 8 eaRfiiohbeiRk Fresbe the A8 PRige 30K ‘extent of
dispodeeiad perictal physitad obrdition afithe pasticdlas pageent aeweh asiother

I?rgéa?%'t % 1ﬁdﬁ9ﬁﬁ9f{ﬂ§%%&iﬂlgg as e%%eLly (VnatBttfépsg skilled in the art.
tm@hmﬁ,l itisevident thatrsauis@&@tlm fajly ameunt ey bedewiered gr increased

AR #he #sp Sﬁ’srerdf tHe tr@féf@&bj%%t é}{d/oﬁ'%ﬁeﬂlﬁ‘ﬁé ol @98luation of
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q&ﬁ%an H¥8§$§}E e fRpn %s ngtant keationaf er s,
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038 R e LSRRGy o oL MR SeT T 43h BR AGT BT R ot any
piznet ofctheé dzxy mdepbnﬂemly dfeherfpotitalenenl by tlessubjeee rRreferabily, the
E’ &Oc%g@togl%nP b Al d&&%ﬁ% fc{d%ﬁ_&g wei ght, sex,

&nt I sorder an enera I'cal condition of
the particular patient as well as other nedication the

'Aﬁijin’t’ér&%ﬁh eﬁﬁﬁdﬁ‘@eﬂ 8kinB ?res@i% ihven¥iBh bo&%ﬁi@"hntd?altﬂih‘aﬁﬁaceutlcal
skilled in the art. Furthernore, it is_evident th

SqMposItien i€ § Bharmacsptigalsomposision saitable,for o aiimlmstratlon
|cafg1pﬁaﬁgd pg/mmgmﬂitgllg racédpcablee@nwh 2ad af aéthe 1h%1%diﬁﬁlch

ect. [..aependal.n on t uat,l t
TR LT BR3P a ke otfin 1. @laL bl
IImpeniciler) theTpresqph snvestieutancerns e nfabphdrimaoentichl domgposition, ie. a

@?%%’éﬂ%“t %%?me%‘%enﬁ%“p? PR B RS, SHoAiEa

bﬁr@@sutha Ig ﬁ@freatﬂbiﬂ capnics apd @8 agtivedngredisntd @ﬁ@pwt@ally effective

AeBuh Stedodshoud bEfbrnuby Usa) AMI-b)HrRVRISH k@ the composmon does
enbodi nent .of the resen ve f.1on Ci?‘ﬁgr ns an ofa

oR L eoptan beth emtrigi oy1r TiSQPIOsy, aralg; morq in partlcular a

@hmeﬁtn@hcaﬂpds&hﬂnauﬁahle cﬁcsrairaladlmlmsszitromt t@nprising a
glggrgatclglilltgc%lll g&a[amaec %}’ﬁér%% a¥ adlfve 1Héra9 ettt & f’ﬂre{abgﬁticgﬁ}q effective

amount of a compound of formula (D, (I-a) or (I-b) provided that the composition does

i

not contain one or more nucleoside reverse transcriptase inhibitors and/or one or more
nucleotide reverse transcriptase inhibitors.

In particular, the oral pharmaceutical composition is a solid oral pharmaceutical
composition, more in particular a tablet or a capsule, even more in particular a tablet.
A tablet according to the present invention may be formulated as a once daily tablet.
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t herapeutically effective amobunt of a conpound of
formula (1), (1-a) or (I-b). In particular, the

w@e@s®mM668 nvent i on concerns an oral phar naceut PCEHEP2005/054342

conposition, i.e. a pharmaceujj.cal conposition
suitable for oral adm nistration, conprising a
phar maceutically acceptable carrier and as active

i ngredient a therapeutically effective anount of a

(P@éfbﬁbl’yd thefphafhatélical tompdditichs ofthe( predent mwemmiﬁdmtdﬁathose

e RTRT 8 B ToB e TR B 0D RaFThichio e B 5 10
abpltH0Gaegof the abrrespopding tfne@ bamﬁ (44 [4e(XFcyranoethényl)-2,6-
%@fﬁétﬁ%ll?h%l@ﬁl]'aﬁﬁno] QZJ_H% ﬁil @&f%ﬁﬁff%f fgﬂ?lo\é Z isomer, more

accep carrier e | ngre .
oreferaply frore abeyt 1Qfm&tq ahsazét %ﬁﬁ;mato wriesnapdingdresrbase, even

fn‘ilfrﬁ'fﬂre?er%])y fronh aout 20 ng tothboli 200 HE df tHebrre§Rnding free base.
ti.on does .not contagin one .or nore nucl eoside
FRBaBly iien eduas RSP raPSH S B ose fomyigs of
rumpewmid efcforrenie (Be(1ia) andel)iegqidakent totdsSkhmg,d0smg,| 75 mg, 100 mg or
| C [ nposition is a
B3P M S B comeprfift R BB RO Tor e 1 n
particular a tablet or a capsule, even nore in

P& isk& H&l%fnb@fo}ﬁg’tl KreindFidr 3Rk B 6868 if) g:la{tﬂ)nttb & mffefiEilvalue x

|nvent| on formul ated as a once
mgans tfore @130 %he pharmaceutical conpositions of
t he present |nvent| on contain those quant|t| es of a

g it o e arBnountins gy (a5 020 Beafeily s fesiman s0
lpans, ematre [p[refel[ablay 1¢s8-thanalfoemheven|moer péeferably less than 20 um. Further

%&Jfgﬁ&%is %B)ea%%lé a9 HPJbo%t by ghfﬂfrqés@y+ ]a%fBLPPj B ‘?é%ﬁt rlabut 10

roma out
tan abless; opawUHY Um 01t hs,s d\iwteog@fgwblyn @]nefpaéteckbag@rangvsebﬁtween

B6& 0% SfEitdRt V5 [ilBPRRREh 2BBut ) b aRRYi0 gRP no of

the corresponding free base. Preferably, the present

phar maceuti cal conpositions contain those quantities

lehe phaidigeoutivd] edmpaitivns af (He)preseht idyerdion(prefbyably comprise a
gtlvagen to 25 ng, 50 ng, 75 ng, 100 ny or 150 ng of

t &t pondi ng free base (base equivalent). As used

Hesrfor ﬂbeﬁemil@ agen‘n'mrthé parhpasitions o€ theanventiahathere may be used any of

T GBI BRI 68tk Friff i BRARE uef a AR fice
cpmpogitiony) or (1-b) preferably is |ess than 50 mm
nore preferably less than 25 mm even nore preferably

l.ess an 20 rther preferred is rtlcles

5F R SeeUeone T asar [Hak & welmecABaRiLS 5 SRiphI e SomIpopHd: 1 contains
polanthylitbphiticanoledsssas vl asxmntpdarihiydrophobismodisd.
preferably, the particle size ranges between

The terms “hydrophilic” or “hydrophobic” are relative terms.

The relative hydrophilicity or hydrophobicity of a wetting agent may be expressed by
its hydrophilic-lipophilic balance value (“HLB value). Wetting agents with a lower
HLB value are catagorized as being “hydrophobic™ wetting agents whereas wetting
agents with a higher HLB value are catagorized as being “hydrophilic” wetting agents.
As a rule of thumb, wetting agents having a HLB value greater than about 10 are
generally considered as being hydrophilic wetting agents; wetting agents having a HLB
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about 0.2 and about 15 nm or between about 0.2 and
about 10 mm The pharnmaceutical conpositions of the

w@e@somMe6$ nventi on preferably conprise a wett i PQI/BAB®NS/054342

As for the wetting agent in tj conpositions of the

i nvention, there may be used any of the
physi ol ogically tol erable wetting agent suitable for
use in a pharnmaceutical conposition. It is well-known
ivaluehewarthar ftelut 80 wetdehergllpgemideral arbeaigiidpdphobie wetting

co gund; it contains polar, hydrophilic noieties as

‘as non-polar, hydrophobic noi eties. The terns

“hydrophilic" or "hydrophobic" are relative ternms. The

fﬁ%%&és %Bhé f%féfeg geoﬁgﬁ ﬁé’w%ng ﬁ@,ftt i ng
age se drop
tashaﬁkiéveva@ptﬂsla(f # the L&) valeef 3 Yietting eaeny igpnly agough guide to

likchEdte tHeBydripHBicayyaRipBasItity 6Fa %ttﬁaglag&n e I el of a

wetti wher eas tti.n ts
Aoy B pet s vetl ain vy Sap ot Hgaitg e mainge eqd to Yetermine the
\HLB lvaige,aga?)nw&y dépendingudreitsofonirheroia) souedet; iswyibjgetottiatch to batch

Wit Ab8s éﬁﬁe@lﬁ%@g e AP R Gy AL IR R Yeonts

consi

\wtahlm@)ralgemtbe plaarmagelmc mamlélonm’éﬂletpmmabmmtwno

are general ly considered as being hydrophobic wetting
ents. The esent conpositions preferably conprise a

ﬂ%@ﬁ@ﬂﬁlﬁ jgen ttfl‘i’ REgSey &iention calyhs AnpniRNIG, ama@emai ggwitterionic

foh @tnohieniéHBttin@l agentOthedatiee bbing Q)rél@ﬁ‘éﬁ Tl Wettig agdn®e@the

% uide .to |tnd|cat1 hhe q%%&aﬁﬂgJ|C|t g%ﬂlgﬁ?o |C|ty of

LIPYRPQRSAR 215eRaa byt A Swet ti ng
agent may vary dependi ng upon the nethod used to

%ﬁt%l%ﬁ I}gtthH's ?01‘%%% lﬁ?t X}I)X?{IX%Q@QEQ ?feQ%nt ?tﬂreh{lgn are listed

; SSU

\balqva bﬁt Islilund baeryphasizd ghat sald dist of wetingagentsdp onkyaHustiative,
'r&ﬁ@s;ehfaﬁv@%’d ARixhistivet Thﬁb&h@ﬁﬁl@ﬁtﬁ)lﬁ@ 'nbf"fih'nﬁe(i Rf théI HRtting

rmaceuti cal conposifjons of
Iaﬂ?fgﬁ f?tﬁ(ﬁg ? e RIRRFNEERIPROSETONS, f?ésoptpg@gﬁﬁ of Wﬁ’/t@ﬁg AgRts may

Gansdktk an anionic, a cationic, a zwitterionic or a
non-ionic wetting agent, the Iatter bei ng preferred.
The wetting agent of the present invention can also be
Suitable wwettingf agents vdnchmnaye bewasediin ghea;gesms inv8utidnadwingprise :
‘Q?g’ég@gly?e%g g Rﬁ:f)gfnértt ﬁlrh Jelé‘t%gct{aﬁ\%gﬁ n% e@ﬁ?s (f}'galgfbeamd oleic

@ﬁﬁhﬁgmxewd W&tnoga@cad pndsthe dike wath B 62 Ps10.d 20,20, 25, 30,
i3b] 4B 145280,%8, 100, 200, 300, 400, 600 and the like, for instance PEG-6 laurate or

stearate, PEG-7 oleate or laurate, PEG-8 laurate or oleate or stearate, PEG-9 oleate or

stearate, PEG-10 laurate or oleate or stearate, PEG-12 laurate or oleate or stearate or
ricinoleate, PEG-15 stearate or oleate, PEG-20 laurate or oleate or stearate, PEG-25
stearate, PEG-32 laurate or oleate or stearate, PEG-30 stearate, PEG-40 laurate or
oleate or stearate, PEG-45 stearate, PEG-50 stearate, PEG-55 stearate, PEG-100 oleate
or stearate, PEG-200 oleate, PEG-400 oleate, PEG-600 oleate; (the wetting agents
belonging to this group are for instance known as Cithrol, Algon, Kessco, Lauridac,
Mapeg, Cremophor, Emulgante, Nikkol, Myrj, Crodet, Albunol, Lactomul)

b) Polyethylene glycol fatty acid diesters comprising diesters of lauric acid, stearic
acid, palmic acid, oleic acid and the like with PEG-8, 10, 12, 20, 32, 400 and the like,
for instance PEG-8 dilaurate or distearate, PEG-10 dipalmitate, PEG-12 dilaurate or
distearate or dioleate, PEG-20 dilaurate or distearate or dioleatePEG-32 dilaurate or
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representative and not exhaustive. Thus the invention
is not limted to the wetting agents listed below. In

WO bmopraseent conpositions, also m xtures of wePCT/RB2005/054342

agents may be used. Suitable_ygtting agents which may
be used in the present invention conprise : a)

Pol yet hyl ene gl ycol fatty acid nonoesters conprising
esters of lauric acid, oleic acid, stearic acid,

rdiistéagdsté Olé gﬁlegteaPEGt-tt(E) diblkeatewir distdabte; §the Avetfing Qgenﬂsﬂ)géocl)lgmg to
655 emip gt ton iamcs ke o MlapRg PoRplsopREssES, Gt or

<) PalyathylenPElHcdl Gittyatid mond-and dicster IRPEGSs $ush s fa example
YERPES 50 'inoﬁﬁ)%ﬁﬁ %ﬁl&uraf’ B8 2| ﬁ?ﬁlg E&&n@&ﬁ}%&@ PEGELBono and

Iauraeor or éte aurate or
dlisteprate apd @@éléfpa&ﬂ@ wettipng ég% alengingocthis proun arg fon iastace
®héwh as KREeorO | aurate or ol eate or stearate, PEG 25

S ate, P 32 laurpate or, .ol eate or earate 0
2 Balatgicne glrcabalyaiip Linty Bfid Griem Bobps & Sajaos PEGER) goery
dawrae at glycefyCstbirartoe glyreny] oléats; BEGS3(eglyedrel, lalitfs-ok (g(Dyceryl

B ) £ L6859 B A o %%;gfzﬁa@

geenipbelonging to thisgravmare Koinstangs kdownras| Tagay, erox L, Capmul) ,
A/E?@@dhol—hﬁ Wah%ﬁ)rlﬁ% Rft%hrodd PRRsin IFOhON kol ,

bunol Lact omu L et h
@piyelﬂoh?latsvsh asalycem]erropyleng slypdl & )ﬁlﬁn‘?jg]é@?]ep‘%,l}’%th}’lene glycol,
lsathitoL E@m&mﬁﬁ%ghg GhellekteOwitlp ahtaial aﬁﬂbﬂhy@bg@g@tteﬁ @ilj@l oﬁlﬂl@
e W n e | Ke

sifible Bt ks gaiariolh puffedpted Bitat PR BAMBLA, Y D,
oitpaimE ] dtagin RE@n 22ibth Vvegotableailos.g.diost eidirodive ody peanut oil, palm

. . . o
e SppETsh Pl A58 5 35 e EPER 50 31620 gator il o
hydrogemntes] ¢astos ol op com géy@aldeﬁ er alppnd gb@@mdqagPE@e?ﬁtogstor oil,
P9 h ogglagégl' castof gicl:' gr ﬁ’{éﬁﬁtqér) PHASS @5&@& ol nPEGeiﬁgcastor oil or
@iyaf@gﬁnwt%{ toaeildl’ rS-GRsigr gl Jgﬁf)éﬁﬁﬁa {&/ Eer pgegated castor
fodlror @amélﬁelRﬁﬁPEG_LEs) hymﬁgaeﬁawd ddstonsil, ARG-50khstér dibéx

0 a
TR g SlIcPE s <At i TP sRassret & ST SR castor
aileorfcom glymrldns:er dmownd ghseidessEB(-80) hydodgesstd caster oil, PEG-100
f ' -

E%SP%]&{ 6@}1 t:egh:%,%oﬂﬁj ‘#E%lﬁﬁ(ﬁ)" éasﬁ)&‘ ofl, ﬁEG 8°£a8!rﬁﬁ?c%ﬁﬁ@
@llxﬁeralé% PEG e@t:@rylmé@pge g@royeé%y laur% mp@g@k% Blyeetidg, stearoyl
%&%gi%-l g%ﬁt&kﬁ%h@]&{dﬁﬂ%@?&m@%@lw} QL] %l‘fee\ﬁ/l ¥king agents

rale a e | e I N e

L e L S LT
[EuntudginLiNjkkol, Thornley, Simulsol, Cerex, Crovol, Labrasol Softigen, Gelucire,
Vitamin E TPGS),

f) polyglycerized fatty acids comprising polyglycerol esters of fatty acids such as for

instance polyglyceryl-10 laurate or oleate or stearate, polyglyceryl-10 mono and
dioleate, polyglyceryl polyricinoleate and the like; (the wetting agents belonging to this
group are for instance known as Nikkol Decaglyn, Caprol or Polymuls)

g) Sterol derivatives comprising polyethylene glycol derivatives of sterol such as
PEG-24 cholesterol ether, PEG-30 cholestanol, PEG-25 phyto sterol, PEG-30 soya
sterol and the like; (the wetting agents belonging to this group are for instance known
as Solulan™ or Nikkol BPSH)
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e) Al cohol-o0il transesterification products conprising
esters of al cohols or polyal cohols such as glycerol,

w@empypteene gl ycol, et hylene glycol, polyethyl ePer/EP2005/054342

gl ycol, sorbitol, pentaerythrigol and the like with
natural and/or hydrogenated oils or oilsoluble
vitam ns such as castor oil, hydrogenated castor oil
vitamn A vitamn D, vitamn E, vitamn K, an edible

\hip @er@’ﬂiy&:n@ iglycel gbrbitar fattp adid esteis\sclpad for Bmﬂplb PBI3-10 sorbitan

K
PRl 02D pioan ARimeliSbped B RE e il P in Alfpooteate or
seaxbiten tranléatoor mblmnghmsqswamtmr sarbitandngyiopeleriatd @s sorbitan

iAo aI%PeSi)EE é’%(%rbxtatf thGhdiau Jﬁﬁéd %ef%lﬁ tarf 819&{1?&% IPEY-6

trioleate cast or
g itap B1eapelgate 95 serbite) monﬁzga@@r@aﬂqlm mQnostegts, HEG -8 sorbitan

(r‘ﬁ)li'fo%aﬁté PEG- mwrWEMeﬁfm -40 Isbrggaél glght@o'f t§61{}fdm

(0] nat e cas ast o

?“*}?}F&F GB@MZ igiragigarate, FI%F@ %8 sprbitar, piogp a“fai’@ég@%s"fblt‘ﬂ
dlasaodﬁa_t@(Atla@rG ﬂl?&ﬁ) agé tadt ldc; Cths mttm(glalgems belongnng to this group are
Jor AShAdhofl L1 TRAG rsh, RS VIS N IARAREDSIEE,

) Polypthglepo@lysabalkyl ashdrs SM@S éfomlaptawel Rﬂ(&dpmlayl ether or cetyl
Qner 6F ét@ﬁ'gl etﬁ%@ggfz’é‘mw Viefer BP Fétgméihéffo? rsfegﬁ;l; ethbf fl“E@éb lauryl

o 33 ) S uF L Butd i .

a@@tﬁﬁgSag@ﬁis Cbeumgﬁlgtt@ thif} Eﬁo Prawfa,r as@intOkndvis asavm@o kBﬂjo/n
hor ant.e

Enmal
RO 695 &I AR Metanr SRR et g Searble i Tisg o,
@Gainostiearate oY m(ampalnﬁta'fd%ﬁ)londlaurpnela;ag thecléve; thel wiettinigyagents

%SioﬂgmgQ{ﬁHﬁ ?‘ln ? a&ol}oy gls EJIOV%%%%I%&(? Fstélab%é/degtﬁ' gfbcharose

ance po cer aur a
shanglavraie) st earate, pol ygI yceryl 10 rmono and

a?b%f}f‘ﬂen@ eyl Mﬁﬁrpﬂen@l@ e é%' fﬁpin‘é‘%@e G- 10080 ldk§1 phenol

tin ar e

en eIon In

gtoa:f éer!a%gﬁ;%aégﬂm QF}% (Tréaa Nogerise) 30g) t{fﬁﬁk

g) PSIyeirqaéthyzi@nlie:c payowol pwemrblwldt@p@lgmeﬁsth@lyslo&ameglb ¥l as for
erlvatl ves of. sterol su ol.ester
S bplsRing L, Pt TRl G oo RIGEI T 8B s ik
iy awaﬁnlg agenty ﬂudlolngmgl to thas g(Qup arentor unst@cagmm as Synperonic PE,
Bhichl 184 1 S
BT O A M S A
GMYIOBIC VeHling Q@HtSﬂmltlciln&éatepnés mglwém@rfmc wirfaatgngsuch as
'ﬁ@q’aﬂtg) a8idlshhd AP, doditifbRate Piddid® 1auey1Rulae, JHansh ﬁiﬁfﬁtsﬁrcosmate
or SOY(PI t an Efr [stearate, or sotbitan m)no?I eate

sodium dioctyl sulfosuccinate, sodium myristate, sodium palmitate, sod1um state,
sodium ricinoleate and the like; such as bile salts e.g. sodium cholate, sodium
taurocholate, sodium glycocholate and the like; such as phospholipids e.g. egg/soy
lecithin, hydroxylated lecithin, lysophosphatidylcholine, phosphatidylcholine,
phosphatidyl ethanolamine, phosphatidyl glycerol, phosphatidyl serine and the like;
such as phosphoric acid esters e.g. diethanolammonium polyoxyethylene-10 oleyl ether
phosphate, esterification products of fatty alcohols or fatty alcohol ethoxylates with
phosphoric acid or anhydride; such as carboxylates e.g. succinylated monoglycerides,
sodium stearyl fumarate, stearoyl propylene glycol hydrogen succinate,
mono/diacetylated tartaric acid esters of mono-and diglycerides, citric acid esters of
mono-and diglycerides, glyceryl-lacto esters of fatty acids, lactylic esters of fatty acids,
calcium/sodium stearoyl-2-lactylate, calcium/sodium stearoyl lactylate, alginate salts,
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sorbitan trioleate or sorbitan nonoi sostearate or
sorbitan nonopal m ate or sorbitan nonostearate, PEG 4

WG b4 nonol aurat e, PEG 5 sorbitan nopnool eap@T/EPHE/654342

sorbitan nonool eate or sorbitgn nonol aurate or
sorbitan nonostearate, PEG 8 sorbitan npbnostearate,
PEG 30 sorbitan tetraol eate, PEG 40 sorbitan ol eate or
sor bitan tetraol eate, PEG 60 sorbitan tetrastearate,
ESpyEhe pbydol Algihate) Bihe B Bd & laté3ndshe ikd; shich@saifthrahad

%ﬁ% i Sk B T s S erdhd RS S

lsul;ﬁmmsbacy’rmmnamcmyl raBSteshalkicbglyceEyledtieot sulfionates) oétyl

SR b OBt b DR G o BRAGR te ik
Seeh. g8caliprig |weastmgeageais eegeth%adéﬂﬂ drarpmoBuERpipmids, Heey] tnmethyl
Bﬁﬁl&nﬂnﬁ Brorhide! &‘?)Fl trifiefayRammeHium bidklig, dodeyl Shhmafin chloride,

AR «?pel{nn? LA PN T
&Snzgﬂﬂrmﬁomlﬁm sa)ts,j all}(ylﬁ‘gctghmuﬁssahs Detdindd3 (el betainey,tetiuxglated
TRt RISl AR SRR Gng iR Tonost ear ate

or e or” mono e arn e like; (the
wetting agents bel ongi ng to this group are for

WiRdPRGe W‘lsﬁ&f sﬁﬁ%lﬁ wieht 2 eﬁf& ﬁﬁfeﬁt é@%ﬁﬁﬁ? Ql%ehsteﬁl such

nonol aur at e I en phenol s suc
48 ot ample %@ ethgt orsty! ﬁ jor ﬁm herythis Peang that PEG-

9010168 kthePifd PEG -201&5}:1 ofhét atPRG120akdaey] ethbr hieGfitebded. Thus for
seril es

SRR PERRED St il D oes e sastas ol ok e alyspidesor almond

(ebaendastas $9 bsreatl aa PEGE20 castor ail aed PEGX@Ghydrodd@ted castor oil and

P20 B B0 Sond VSRR 1S Group ar e

for instance known as Synperonic PE, Pl uronic,

PRI wettinh @bt 1 the ?Hgérﬁrébﬁ)poﬁi’ﬁ@ﬁ &8 sodlMNAGH Silfate, sodium

] B o e LA BA S O et
@@%jyfét}@wnb glyolsorbiah fafty @J:lﬁ%ﬁtel('js_, mij ad mdtmgrt agents knb@h@s Tween,
SO a odl Uum dl OClt.

30 1550 201t 80" MEBT BR8Nl PetadRL A oo PPt

sodi um st at e, SOdI umricinoleate and the |ike; such as

kﬂllt c%?ﬂ Sitiondo of the ﬂ{\}éﬂi ?{z&ﬁm@ Qgén‘t‘gg ﬁx@fé?éb@}‘ﬁ%e@én‘? ata

ycocC At e and
ﬁﬁ@@ﬁﬁéﬂlqlbff@l@ aboyt 0.@Lty aeb@yt % dyrwright rﬂyﬂ%&qﬁh&@é@ weight of the
|c6ﬁ1bb§l‘t16h %bb&bd C0dboli€3 % by weight, more preferably from
B?}JE osphatl dyl ethanol-ani ne,
Y YV81 Lphosphatidyl serine and the
I’Iihle eluanuty of wettlng agent used in the present compositions may depend on the

amount of the compound of formula (I), (I-a) or (I-b) present in the composition or on
the particle size of the compound of formula (I), (I-a) or (I-b). A higher amount or a
smaller particle size may require more wetting agent.

In case of a solid oral pharmaceutical composition according to the present invention,
such as a tablet or a capsule, the composition may also further contain an organic

polymer.

The organic polymer may be used as a binder during the manufacture of the
composition.
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such as phosphoric acid esters e.g. diethanol amoni um
pol yoxyet hyl ene-10 ol eyl ether phosphate,

we@sdoentdeseat i on products of fatty al cohols or PEL/ER2005/054342

al cohol ethoxylates w th phosphoric acid or anhydride;
such as carboxyl ates e.g. succlnyl ated nonogl yceri des,
sodi um stearyl fumarate, stearoyl propylene glyco
hydr ogen succi nate, nono/di acetylated tartaric acid
esters of nDno and diglycerides, citric acid esters of
no-and di ceri.de |ycervl -l1acto esters of fatt
PR R Prbe R e Gmbpalivty e bRl P b o afpe
physiologically idderalyle atatsr sokublei syntheticli semi-syrgbetmydr non-synthetlc
ly d lggmg]ginate sal ts, propyl ene glycol alginate,
ether ‘ca oxylates and the like; such as sulfates and
sul fonates e.g. ethoxylated al kyl sulfates, alkyl
k{thug ﬁ%xambfe&h@ﬁol Phidy 8k @fdaﬁlrﬁlﬂoiﬁﬁ@tsﬁ&l asa@itiélysacchande or

apepiika = dsel et iPBE g6e sHbech B e & B ey lene oxide
lqulgele}i&l})a Ipe}gm:@m-td\ﬂﬁéb&uﬂyﬂp;&ﬂﬂﬂbmteﬁ: Miketl lpolymeks e.g5 bivlek

38p0i0heR g IRLbLARCERGNLT Sudk alipadEEY| €11 anmoni um

armmoni um br om de, cetyl
tri met hyl ammoni um br om de, dodecyl ammoni um chl ori de,

#) th?é? %Xﬁ@nf@fﬁl?%hf’mcﬁmr W%ﬁ in ik 'rfl‘%@%ﬁb to 2 MD, and

hoxydi nme benz um sa \
apxz‘gﬂnﬁw Vaiaﬁ%mwm §lscm&yaqf A8 151080 mAa. %‘@Eﬁm iR 2% aqueous

sblcisy he2®d. Ior BREMPHIBOhY Wa3eisEMbRI Polyiheras 88 Yéledtdd B the
and the |ike. When in the above |list of suitable

WETHP PRt s, different possibilities are |isted
suakkykellblosesesvalnps methléeRGlosd, eyl et her or cetyl ether

Qr (51?1 E@@%]@eﬁlpﬁ)ﬁes %ugh gs (g'gégbgtg%lcgiﬁﬁ%sezﬁy(ﬂ{) elthﬁéetﬂﬁfose
i nh&ﬂ@éﬂpromgel flQge andéavmgbmztgemosmst or oil or
h y %&Qﬂ)ﬁ?ﬁkﬁ%ﬂ%ﬁé&lﬁh s8¢ Sucfifas ‘1&9&1’6 Oﬁ%étﬂﬁ%elﬁﬂos%' axgnd

Db Stonyapy forhy e hoiee. DPMGAG bLempe scaPMC 2510 5 mPa.s)

gl )é@l%bky’eﬂlsylwlﬂﬂdgE&&ﬁ aslcatbodygetigleelilese, Preferred
ositi.ons a

h
o b i alEo! SeterSaRyfEE TS SR Bty efbSoFRithBulose,
t heabowglkylallylkglwloses sedoasgiartpxymethyéetigylcaliulase, t he
po'c%%??’élgﬁ@elﬂl.llé’sg%htefsor bitan fatty acid esters, such
ents

as Tween, e.g. Tween 20, 60,
80 Staxghss, Sﬁﬁléﬁseﬁ%féblwfhe wetting agent is Tween 20. In

Lh%e&ﬁﬁ@ﬁéﬁ 5d sfbﬂﬁn@f:arbb@rrhé%ﬂﬁﬁhh&%ecthﬁe wetting agent
El dleer abI%/ ese at a concentration from about

. LK#6L Susd,ap g ht relative to the total
we ihgpdrincdndthepardaigspsi ti on, preferably from about 0.1

Lo p%fgfg%chéﬁgé)s kgé{ch asI aqglhic a'lp(f 1Rl %;e%l %gd %mrﬂo%lum salts thereof,

carrageenans, galactomannans, tragacanth, agar-agar, gum arabic, guargum and

xanthan gum,
- polyacrylic acids and the salts thereof,
- polymethacrylic acids and the salts thereof, methacrylate copolymers,
- polyvinylalcohol,
- polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate,
- polyalkylene oxides such as polyethylene oxide and polypropylene oxide and
copolymers of ethylene oxide and propylene oxide, e.g. poloxamers and

poloxamines.
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about 0.1 to about 1% by weight. The quantity of
wetting agent used in the present conpositions nay

walewenzheesn t he anount of the conpound of for muPEr/EPIops/054342

(I-a) or (I-b) present in thegonposition or on the
particle size of the conpound of formula (1), (l-a) or
(I-b). A higher anmount or a smaller particle size may
require nore wetting agent. In case of a solid oral
phar maceut i cal conpositi on according to the present

e ed HEPmaR it e o R iR dk SepapiCmd have appropriate
mhymmcherﬂ‘lhd poopratisscas plefigereherernbefbre are equadly saitdsl fod preparing

@Hfr)\yagn{,ﬁgedcgara gf}ﬁttﬁgcﬁeggnt IhenE@POsi tion. The organic

used in ositions of the invention may
be any of the phyS|oIog|caIIy tol erabl e water sol uble

PréteaBlyl the offlic ﬁhém ktarchl ﬂiy nps}frbﬁadxfé di’raQ:@Ihhl@se ether, e.g.

RURRED 350111‘?15‘.3905@8%@%?% oA HIo%, hdroxyethyl

madtyylegilulate, @rhydrakgpropgt methyichBulesd (HRMICR synt heti c
pol ymer such as a pol yal kyl ene oxide (e.g. PEGQ,

pol yacryl ate, pol yvinyl pyrrolidone, etc. M xed
fi// HBME, cantajns thﬂ%@ikntdb’dmxypmpyl andomethgxogropps wasndeayt water-
%luﬁféu r}ﬁiMé' ha¥in ?% ﬂ-létﬁ el sﬁH&{tut‘fdiﬁff&H'aBGﬁt'(?/s RAsbodt 2.5

nol ecul ar wei e ran 500D

@B ¢ ddwryprop agolahs%btalﬁle% ?rom ahoyt 90§ tQ,pbopt 8 are gerseplly

IVF.%@erSsloﬁJlb‘i?e!tl hMBth@%(}? &'eg’:taélepsmbs@tﬁh@ﬁ teBdts & thg @¢erag®fiumber of methyl

e water-s e sele

FRR Bt BitSenh Pty fobfisSsd o T el B, S etk Rydroxy-
pedpyy noédrlsubshsetjon-refeydiiodhey akeydgeaiumbeo sEmo ks ofi paopylene oxide

W‘g }gl))f(a)(fgt?éa{a’%dgg é%cgzagh%&éghgﬁﬁknﬁ%?ﬁ JcegH&tr?molecule A
mssf/ﬁl’b(&YBzahypwmfélorsm%léb wifes oabymymeﬂﬂgpé%WSmPa S,

@Eﬁé&iﬂll&%ﬁﬂnﬁéﬂ%s@ﬁﬂd W PX Y pf%ﬁiﬂ qﬁ?h’ﬂn&ﬁwcb'ﬂlﬂ&ae is the United

Skt M@%ﬁgéﬁ o ypEnlnen (e M i»ﬁ%l@r%ﬂtreé’lhaﬂp%?@aoela

-2931! ddadion, pﬁgea143$§i| Insthe foug alidiowytabdt YR HI"| the & 3Iws diditsaspresent
1Lum car

zi%){% {} gﬁgy agé Pf mehagégls %'8%1?? aélg the third and fourth digits the
@ppiosimate pérgérdagedongiosiiioo ¢ hydroxypropoxyl groups ;
15 mPa.s or 5 mPa.s is a value indicative of the apparent viscosity of a 2 % aqueous

solution at 20°C.

In the compositions of the invention the organic polymer may conveniently be present
up to about 10% by weight, preferably from about 0.1 to about 5%, more preferably
from about 0.5 to about 3% by weight (relative to the total weight of the composition).

In case of a solid oral pharmaceutical composition according to the present invention,
such as a tablet or a capsule, the composition may also further contain a diluent and/or
a glidant.

Pharmaceutical acceptable diluents comprise calcium carbonate, dibasic calcium
phosphate, dibasic calcium phosphate dihydrate, tribasic calcium phosphate, calcium
sulfate, microcrystalline cellulose including silicified microcrystalline cellulose,
powdered cellulose, dextrates, dextrin, dextrose excipient, fructose, kaolin, lactitol,
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- carboxyal kyl cel | ul ose esters, - starches, such as

starch 1551, - pectins such as sodi um
wa@ 200604668t hyl amyl opectin, - chitin derivates BUDRPAS5/054342
chitosan, - heparin and heparjdgoi ds, - pol ysaccharides

such as alginic acid, alkali nmetal and ammoni um salts

t hereof, carrageenans, gal actomannans, tragacanth,

agar - agar, gum arabi c, guargum and xant han gum -

Ravtose ankydrous tdctise atvhohdrateainhsnitoh&oetifol, starch, pregelatinized

TG O -
loleq viixtyteyfilactbsecroomhydmpoindmeicsoanystalline cellulose (75:25),

] Vv Ok | & i Nyl t = dpi .
Ot 32 Wictlchie a prBR R hraydricd mixture of
FRIFPAPETYS !@r@ll@ﬁs@@wos@baﬁwﬁed@xm () rempessialiyeavailable
A0 PrddbRAY IPeererreX isdstoRe: endiRXR MREDcARMIline cellulose or silicified
paloxan%ﬂes.hﬁ - enuner at ed pol yners which are
ARG A ﬂ?“&cceptable and have appropriate
physi co-chem cal properties as defined herei nbefore

! e i 0 114 I
PRty 3o ot Bl B i BRIl ARy digpide, sareh
anagaesiemstelatate r Prieterret ag edlloidad sijigpmdiopider ol | done or a
cellul ose ether, e.g. PVP K29-32, PVP K90, nethyl
cel | ul gse,, _hydroxyprapyl cel | ul ose, hydroxyet hyl
fee3sp1of @ tahletothe copposivion Biay glsgfyrthersprprises figinegsant and a
(i2Mant. Sai d HPMC contai ns sufficient hydroxypropyl
and net hoxy groups to render it watersoluble. HPMC
havi ng a net hoxy degree of substitution from about 0.8
tPhamteeaitically aacephtadlddisintegyamtsoqmphprise ktarchs ionsixicharige oesins, e.g.

f 0 .
(R stk B AR thyrrtitloRS i GRREY Builass gum, e
cepscaractoss sodainm (R eﬁic-@lfsghs), lsodive staseh glyeeliate, spdivant
REFHoRPAMALREIHERS Sodiith idoBEcyl BRpERE, | HORAE] Bth SGWIE-

Hydr oxypr Oopyl . .nolar substitution refers to the, average
Rifgery Sl seligloss, MASBEYE et SR B PIBaircidh AlBinA,
\polwideredcblldlodey dr ogl ucose unit of the cellul ose

nol ecule. A preferred HPMC i s hypronel | ose 2910 15

nPa.s or hypronel |l ose 2910 5nPa. s,

Pharmaceutically acceptable lubricants comprise magnesium stearate, calcium stearate,

stearic acid, talc, polyethylene glycol, sodium lauryl sulfate, magnesium lauryl
sulphate.

Tablets of the present invention may in addition include other optional excipients such
as, for example, flavors, sweeteners and colors.

Solid pharmaceutical compositions according to the present invention may comprise by
weight based on the total weight of the composition :

(a) from 5 to 50% of a compound of formula (I), (I-a) or (I-b);

(b) from 0.01 to 5 % of a wetting agent;

(c) from 40 to 92% of a diluent;

(d) from 0.1 to 5% of a glidant.

Tablets according to the present invention may comprise by weight based on the total
weight of the tablet core :
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especi ally hypronel |l ose 2910 15 nPa.s. Hydroxypr opyl
nmet hyl cel lul ose is the United States Adopted Nane for

whypsomebd ose (see Martindal e, The Extra Phar nBCDpPPBO&E(54342

29th edition, page 1435). In_jhe four digit nunber
"2910", the first two digits represent the approxi mte
percent age of nethoxyl groups and the third and fourth
digits the approxi nate percentage conposition of

mwc&@mmwpwoﬂa @nponad of fbmoBaT)s (Id) B (FPR. s is a
iéﬂﬂ d/ ofethe aﬁﬁarent viscosity of a 2 %
X@U{g 0 a‘ﬁ' the conpositions of the
|(CM@01t1|46m092% Qflaghlucni poI ymer nmay conveniently be
S%)eg %ﬁo% gQEH Q% by wei ght, preferably from
out

5%’ nore preferably from about 0.5

{® fxeraatio 309t adisigiegrantel ative to the total weight of
t(})qidi@mqglﬂ/g,@mghdaﬁtcase of a solid oral

eutlc C sition according to the present
Q% ]sgt{hog%npugn‘t‘aé‘ﬁl et or a capsule, the
corrp05| ti on may al so further contain a diluent and/or

gl 1A% pRUAE IRGHE 521 oPRGRRY ARl oG ARE B

C um ca ona um p os&w:;lte asl C
@@@gpm@ﬂda@ph Etlm-@naltgddablm ar¢ edsiga s swalloivcthamuncoated tablet

&?,pi}é‘hﬁlall %hﬁéﬂ'tﬁ‘dg#inn‘%ékﬁ froff &hﬁftﬁyléfsahﬁ P&%c&lﬁf WHEPHE film-

udi n |ICIfI crocrystalline celful ose
ﬁe%scf@p@aw@&mr GPBSMefE x ¢ IRY b%ve rgdyged ffackingss apd gy furthermore

A ﬂi Biffrovdd sﬂﬂﬁm?%nci‘e’a@éd shelfl1E86), blgObedaase! the eoatlng may protect

RS et B o R B B et BTl B TR cost s an

smoreda, reteaspeont sFlﬂxh@osmm maycnipese adibar fosmmiggaiymer and
?r)pflﬁaq]& E@a cigef'&ea eﬁf: t&? ?9}" g Elﬁ{aﬁleaﬁ]lqr formlng polymer is

I ne ce

éwdthmoeylamethmdbd@sea@nct an) exaaipéfomiﬁr smf@blgeﬂastmzer is

z)gjf)léﬁllyggllbgl%@ﬂ é‘%uﬁﬁcr@gol@O@O SF bOGY, ot tridkerit et&ﬁh@?&al%aﬂable

n I OX1 nmercl a
avlaqh a@ng%iLOP.p @mwwt)cafta%sew @/&ﬂ oW le 6?@2{%‘1 skilled in the
1510 qﬂliméfaatye thefilf @atiig ised hdngarsPphranll fildEcoatingl An@kampl of a

taII eC@IIuI Phar maceut |
TBTE CPRE & OBEIY < 2 BrsF os CPERERORH GPean” 1 Whits,
di oxi de, starch. rmgne5| um stearate. Preferred is
Rl diThe s o BUGH e shoEREEY Boc obyiBlefion oo
araulationpr i cant Phar maceut i cal I y acceptabl e
di sintegrants conprise starch, ion exchange resins,

e['hgfefore, the present invention is also concerned with a process of preparing a tablet
comprising a compound of formula (I), (I-a) or (I-b) comprising the steps of :

(i) dry blending the active ingredient, the disintegrant and the optional glidant with the
diluent;

(ii) optionally mixing the lubricant with the mixture obtained in step (i);

(iii) compressing the mixture obtained in step (i) or in step (ii) in the dry state into a
tablet; and

(iv) optionally film-coating the tablet obtained in step (iii).

The present invention is also concerned with a process of preparing a tablet comprising
a compound of formula (I), (I-a) or (I-b) comprising the steps of :
(i) dry blending the active ingredient and part of the diluent;



10

15

20

25

30

35

Amberlite, cross-I|inked polyvinyl pyrrolidone, nodified
cellulose gum e.g. croscarnell ose sodium (e.g.

waeoodio24668 (r)), sodium starch glycoll ate, sodi PET/EP2005/054342

car boxynet hyl cel I ul ose, sodi ysp_dodecyl sul phate,
nodi fied corn starch, mcrocrystalline cellul ose,
magnesi um alum nium silicate, alginic acid, alginate,
powder ed cel | ul ose. Pharnaceutically acceptable
|(lipprepaaitigsa sindaso Reiofiby dass lvingthebindécandahd wettig agent in the
iggfraﬁ st?a %c acid, talc, polyethylene glycol,

Vel f ate, magnesi um | auryl sul phat e.
Tad Isplasmgfthd biedgrseBition obtredtin step fiayor the aufaifurd obtained in step (i);

Ui [

éﬂg% e.g %I av 8{%& sweentl ?&grsgp gﬁ %Oﬁ%géhsﬂ}ssée{ﬁ% and optionally
pHEMERCceut i cal corrp05| tions according to the present

i(AVAREADe F@MaiAREYat ST tiRYdiRho e diﬁﬁfégraﬁﬂaﬁ(f‘tﬁe b?ﬁéﬂal glidant in
ht of _the conP s( blon : (a) fromb5 to 50% of a

mﬁ%’%&iﬁwaobfan’re&rlﬂﬁea’(v , (1-a) or (1-b); (b) fromo0.01

i(vi) bpiorally addwap mmlgba@em to thé mlxﬁm@bm;ﬁea n SPf a

/ l. Tabl et s
S BBk St g
\6}@1111@; hphmﬁeﬁlmfcoam thcttzhletwbtagnrﬂd lofstepr(enl abl et cor e
:(a) from5 to 50% of a conpound of forrmula (1), (I-a)
or (l-b); fromQ.01 tog 5 %of a wetting agent; gc)
# B?fﬁw@éedgmf‘om willrecosnize thedyost ARRFPRFIAte EqUEIPWSTRIfto Re used for

@Hﬁaﬁmé,deéo@be(ﬂ fteRes.0 10 % of a disint egrant (f)

f lid : f 0

bR aheyesmeral 1ont aftremrgebet Sk dile ULV Doty be modified
(iytai prensoin| skilled i tHerarclnafoe thstanké addingjcartain lngradientsoat tothreg stages

Q%a%cﬁﬂlldﬁtgﬁ?bégs} | mcoated tablets are easier to swal |l ow

an uncoa “% abl et cores, are usually easier to
di sti ngui sh from ot her tablets - in parti cul ar when

t[ﬂ@ pfésbrﬁ‘é@ﬁ%oﬁl%&afoﬁﬁulﬁ (ﬂ}’ﬁ &lor EI B @ABBused aldfYor 1A ¥Embination
a

ﬁ L i ness, and fart
w1t ther therapeutic agents, such as anti-vir

S, antl‘tl;lotlcs immunomodulators or
vaccines for the treatment of viral infections. They may also be used alone or in
combination with other prophylactic agents for the prevention of viral infections. The
present compounds may be used in vaccines and methods for protecting individuals
against viral infections over an extended period of time. The compounds may be
employed in such vaccines either alone or together with other anti-viral agents in a
manner consistent with the conventional utilization of reverse transcriptase inhibitors in
vaccines. Thus, the present compounds may be combined with pharmaceutically
acceptable adjuvants conventionally employed in vaccines and administered in
prophylactically effective amounts to protect individuals over an extended period of
time against HIV infection.

Also, the combination of an antiretroviral compound and a compound of formula (1),
(I-a) or (I-b) can be used as a medicine. Thus, the present invention also relates to a
product containing (a) a compound of formula (I), (I-a) or (I-b), and (b) one or more
other antiretroviral compounds, as a combined preparation for simultaneous, separate
or sequential use in anti-HIV treatment. The different drugs may be combined in a
single preparation together with pharmaceutically acceptable carriers. Thus, the

present invention also relates to a pharmaceutical composition comprising a
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have an i nproved stability (increased shelf-life),
e.g. because the coating nay protect the active

wo ogeozicet from the influence of |ight. PreferPebEp2005/054342

the filmcoat is an i medi at epyel ease coat. Film
coatings may conprise a filmform ng pol yner and
optionally a plasticizer or a pignent. An exanple of a
suitable filmform ng polyner is hydroxypropyl

phhdydcestidally @S@pta@[ﬁi:aﬁﬁbr%nd @ ﬁh@tﬁp@tﬁ:alﬂ)t aftiéctive amount of a

SpRBbiE! S5 KBt O Ll D™ i PREF 7B sonts

do paiitingler, fthr mpél&mmmdmxelam Ito & pddariscantaning ((4)-akaoowpound of
%Iﬁ’l’ﬁﬁé %W (f ié) bi @%) ' a{?ldt(ﬂ)eorfér Jr ‘mdzk SHRE Qﬂh%trostlﬂﬁ cf)fnkzgﬁndls asa

|
@pman@ M@&)araéloe dert srlﬁgﬁm%B%E a@nalyqt;n p? gq%ﬁlelgﬁ\l ppeci agi-HIV
Q&aﬁﬁdﬁ? pRRNE [tha@@l%jé&ﬁ%o\ﬂtioh ddbd ﬁﬁ cgﬁﬁtﬂ (303 emindlﬁsme and

en L. Nven can repare
PR L BRy] BB o MRt Ao 56 ihention also felafgs fo o
ippodeiot ¢omtainitg #d)e0coneponad o€ toritiuta(Dp () €Eb), @hd (b) one or more
?) I}eE’ %%t:n@g'?%ral %H'n‘fﬁé Ry édrﬁ‘&n@q ﬁr%%?ﬁ'&gfog%nﬁquéu ,rseparate

c onprisin
o sewiienidal ubeinsanti-RNEV tragafmedi Emnded Het theginaoe graasothend

taﬁﬁre%{zinﬂ%ingg{lh&aﬂé ottt ﬁaﬁ Hﬁcl%sjldéer@%rsi’rrhﬂscﬁ éé)ﬁiﬁ {blitérs

m Xl n bri cant m xt ure tal ne ep
@ng/or {ﬂ#qlmtl é%f%stgqnﬁglntwe iphikiters.e The differey drygs éwdoe
(cbbnbﬁfed lnﬂa%inglé I{rb a)ratidh tbﬁ’@h@ffvﬁtlﬁfalﬂirﬁaxtdﬂlh@alﬁy ato%b;bt@me carriers.
s the eSB! nveg@ L Thoall nd Lhe Labl ot Obal ned cing o
S BHPIEFT § ?}F%E s § T‘P%“ﬁ 5P98 %%?fb‘é‘?‘ﬂ%‘bs g
phaimazeyticatlg ascepiabjer capdvriand (@) a4 thédapéuticalhpefifeitivg amount of a
nggwfof%?%@agy &535 le% (J: lﬁ ?%qb O(Ial_lgt(ollr \Illga)r? 881@}’ tﬁét?@vﬁa? figents.
papartigplar, [ilee m‘pmmémver(lﬁlqn) rebﬁ@ptgnamhgn@acwt ¢orgmsmqncn¢mprlsmg
RyphairsRehiiéang ok tefylé"éﬁfleladﬁq (Emth%bEﬁtwllﬁgﬁPétlw Rniddft of a

bi'nde tion (i) spraying t bi nder
§em9wuﬁoijof§¥ravlﬁ & éIﬁS of @pb)(apfi )(b)o‘ﬂletqli e QG antBireiTakagents
ipfodeithgt the cdmydsuﬁlfnyddég nbienvei b@tﬁ\&ﬁﬁflcmibi@l diddenofovir

2l5blol hmele. 8 enBof dlsD SRR 1ol e DaseitcTckmbBsition

@pslpm;lag a@hanmdumqaﬁy apteptabdd cagtiérdad t(a)i athetapeutically effective
oG do?n;ﬁﬁlﬁ@ of foftula (D, (I-a) or (I-b) and (b) one or more other

antiretroviral agents provided that the one or more other antiretroviral compounds are

other than nucleoside reverse transcriptase inhibitors and/or nucleotide reverse
transcriptase inhibitors.

Said other antiretroviral compounds may be known antiretroviral compounds such as
suramine, pentamidine, thymopentin, castanospermine, dextran (dextran sulfate),
foscarnet-sodium (trisodium phosphono formate); nucleoside reverse transcriptase
inhibitors, e.g. zidovudine (3’-azido-3’-deoxythymidine, AZT), didanosine
(2°,3’-dideoxyinosine; ddI), zalcitabine (dideoxycytidine, ddC) or lamivudine
(2'-3'-dideoxy-3'-thiacytidine, 3TC), stavudine (2°,3’-didehydro-3’-deoxythymidine,
d4T), abacavir, abacavir sulfate, emtricitabine ((-) FTC), racemic FTC and the like;
non-nucleoside reverse transcriptase inhibitors such as nevirapine (11-cyclopropyl-
5,11-dihydro-4-methyl-6 H-dipyrido-[3,2-b : 2°,3’-¢][1,4]diazepin-6-one), efavirenz,
delavirdine, TMC-120, TMC-125 and the like; compounds of the TIBO (tetrahydro-
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(vi) optionally adding the lubricant to the m xture
obtained in step (v); (vii) conpressing the m xture

wo@biaiomses i N step (vi) into a tablet; (viii) optT/BPRDS/§54342

filmcoating the tablet obtaisgd in step (vii). A
person skilled in the art will recogni ze the nost
appropriate equi pnent to be used for the
above-descri bed processes. The above general route of

mm&}aap[i4gﬁglb-§1qpﬂ,e]tsenaédlhilfplmrz(wmbnt amemidngnt)?me . €S)-8-chloro-
ie a. per | n, t art or
:ng§=2ﬁ8%ah3’§’d’u'%'8neé®ﬁ% tb?&f%é’% HY@ nyflazor %er st ages

fhayl-jkiid iﬁmdﬁam:Z(TH}tmo% enmpomcbmﬁ it @fAR o farahidino

g)h%r%l %ge;tlﬁ%lindézmt)ﬁ)h' g C -nﬁf‘o#)g gﬁez Qrdldhﬁ'orob%nzene -acetamide
and the likea inhibitepg thfra@ﬁaegvatmmmmgw&cﬁugla%?ﬂdph\bae@ *8s
fRO- stiﬁstéﬁ&wemlbﬁfrs \Hnﬁé!ile 1iI6d; ESteRB SnhibilRy e FBMdHa$®, ritonavir,

be used one. or ation with ot
e i AT 3 P RS i TG, | 14, BMs 232632,
VK405 amhﬁle lfkhpﬂpfoesembnmmguﬂhae Tag4Deandibedike;;CXCR4 receptor
\éﬁﬁ% ?tg ?ﬁﬂ)sandocfle e tn‘ﬁﬁfnlt&g f ﬁl \%{lafjﬂl%gga e: nucleotide-
ectionas ovar AR ax ed peri o}
veméra@mrpxmfa dishibitoyrs, leeg. denoifevin denorfmsudiphwb@tmesofowr

%ﬁsb FxilFiaR1Pind RE ﬁk@%{bowﬂélg?le %&u@a[&% 'mh%ﬂxﬁl; A aPidxyurea

nmanner__consi st ent convent j onal
@Pii theike; 6 Rorantagpaistsee-gy aeEMIpG PRkRNIrPG Rydspehiprds, yicriviroc.
vacci nes. Thus, the present conpounds may be conbi ned

it h ut I t bI t
SRR GHEE Ry <opoujatiiiii bt iBehdsiivi other antvise agents
iwhiglr tardey Heferent avdnys mftheviraMe ayale, rthes thempputixt efdct of these
;ﬁp@ﬁ“?{gﬁ%ﬁ 8% iﬁgt%fl@age(f X{%@Iﬂgﬁg &?{hteﬁlgneg as des hb&ﬁb@(ggﬁ&% exert a

e CO
ayndrgistic effgot i inhhatpra BV gnnﬂlcembbmm@a@h cqr@pqmmaof(thg

CbmBinaflbn Géts B aQﬁ’f‘Ter& sHe %FIH@V réblﬁﬁﬁld)&' TR ust¥Such dfnbinations

resent | ntlon also rel ates a roduct congﬁhnln
@Y 18 l&sﬁﬁ% gorfa W%F%Vevswmﬁ Fntayetwrei aggnt whigh woyjd be

@étﬁm@d foid @esirbd eerapabiid atpreyhylaitlc@ﬁwmrwmpm t& when that agent

SEHuRRRAR! GEENPROBitepy TG VubBRBRDSS RCRALS & ipinate the
drde@ﬁemnyof benveotidmah einglerana -reirongtad theragyawhite ron intergeringewith the
Wi iRl R %Nﬂeca%Ha Q:Bﬁll%hrﬁtﬁﬂé' fedﬁé otertidPof ﬁteg‘igtance to

resent |nv ntion-a SO re ates ceutic
@m!foaﬂem Harapisipyhild mipimjzing ﬁwé@nqlaé%d 10}103& aﬂaﬁmoglbmatlons

Gl@e[yr 18 indfReke(tAd eFichRESARE BdveRtidnal BEdne Ghihwe: insreig Mk
ound, of fornula (1), (l-a) or (lI-b) and (b) one

6‘?5 <A 1QXGEY. antiretroviral agents.

The compounds of the present invention may also be administered in combination with
immunomodulating agents, e.g. levamisole, bropirimine, anti-human alpha interferon
antibody, interferon alpha, interleukin 2, methionine enkephalin,
diethyldithiocarbamate, tumor necrosis factor, naltrexone and the like; antibiotics, e.g.
pentamidine isethiorate and the like; cholinergic agents, e.g. tacrine, rivastigmine,
donepezil, galantamine and the like; NMDA channel blockers, e.g. memantine to
prevent or combat infection and diseases or symptoms of diseases associated with HIV
infections, such as AIDS and ARC, e.g. dementia.
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In particular, the invention also relates to a product
containing (a) a conpound of formula (1), (l-a) or

w@ boobp246e81d (b) one or nore ot her antiretrovi rBedtT/EP2005/054342

conpounds, as a conbi ned prepgation for sinultaneous,
separate or sequential use in anti-HV treatnent

provi ded that the conposition does not contain both
entricitabine and tenofovir diisoproxyl fumarate. .
Mdtheugtthp pidseatihedntioh iecuséiva@ntht ase of the pfeséxatceﬁapbmds for

E’F&g?ﬁ%ﬁ 8r(()1¥]eta§jlg IPQ% dﬁ%%‘almgh@%?gs%tr cg)fng{oﬁlré&u S may glsg) be used as
amitlbln@y ragerts fdr ottempoused syhictsdepend o smatir pevepartansaiptases for
Bflgﬁh{%&ﬁ@%@ﬁén 1§ERRIAt e or sequential use in

treatment provided that the one or nore other
antiretroviral compounds are other than nucl eoside

Fisrfenkdl ri ptase inhibitors and/or nucl eotide
err € I jir scr| pt ase | h| bitors. The different drugs
- <2 STl ' Qmulg aration together with
pam ao ﬁmkg ltbf (E:)a4 [M [@%@maabéthelqa)r 2 joadimethlphenylldngino]-2-

B AREhyDN BB ROy PR 8Pl BT TRGRYL b Hcotcd up o

on C pharnace
0@?@ irea pmddctétm) veasell. h@hapxdummwas fltered efcﬁi%landm:asmd with 3L

%c&%ﬁy{(:)dz IQ/mBﬂr Aly78 lftérh?'dfdchfé}lc %Eld((ll I%OEHQOIWaSO:ﬂﬁed at

tiretrovi agent

BRECpAE STt O Hirs Miates 2 Lén%l@)ewa% @ﬁdgd ﬁmlm&@mlwe was cooled
csnml £ 25°0) “&mfm?gﬂﬂes&vlﬂhﬁﬂﬂﬂ&%témkﬂt(ﬂled@ﬁmtﬂ&fobtamed
era |V anoun 0
%{sﬂefﬁ%snlaldlbﬂ? NP eappyd o Bl T 8 Ty one
or nore other antlretrowral ents provided that the
bd eyt 1300ng @be sompeundtfasmply gli»)h‘1 -HAt[H4-63-exampetbenihi2,6-
tdﬁﬁ@thyrphénﬂ]ahﬁﬂﬂrzniswlmfdﬂg%ﬁhﬁo]benthﬁnlerH@mxid%oah $fopanone

eSS e S R B DGRBS raghn iy o b Sysalliz

tah ﬂroap'eutpemlrb y Thé b eént weas @naponited tinder an amﬂmdun’tﬂ a dry product
Dlafhela! Nietd!: cg ﬁné(gfi%)rgl?lgﬁ éﬁ} more ot her
n PP et rovira s provi e one or nore

i é%i@t@'@?f)efvﬁﬁ Ef (2 SRR SRR e Heingk >
Ipyﬁhﬁdlg}rrllgeliﬁrrngta%tﬁelﬁcrﬁl;ﬁdﬂm OoditaSeetid) hktéb (2 DisoleSae@ heated up to
IERE P boFioR il AR P uep D0, 19.8 ier
hydeoahiodc aeid (1 Aymalp@mtle)wascalded atddlpdihi Ae]0°Ge X3¢ bter water
g% ﬁl@ﬂwﬁ#‘&&&ﬁ% 1§r°‘fﬁ1§eOS| aeS\%LJ Meﬁtsﬁdwﬁg% EGBC Jwashed two

or mat e nuc reverse transcri
,tlmﬁs Wt}b’?%hte@wgter andydriesnt73°C. The obtained product was m111ed

(BeldazbfPornd sl IhyFd CAZT) , di danosi ne

d) 10.99 kg of (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl Jamino]-2-
pyrimidinyl]Jamino]benzonitrile and 57 liter acetic acid (2 L/mole) were heated up to
93°C in a production vessel. The solution was filtered at 100°C and washed with 3L
acetic acid (0.21L/mol). 2.973 liter hydrochloric acid (1.1 mole/mole) was added at
85°C. 60 liter water (2 L/mole) was added slowly between 85°C-65°C. The mixture
was cooled slowly to 19.5°C, washed two times with 5.4 liter water and dried at 50°C.
The obtained product was milled. 230 mg of the product was mixed with 1ml water
and slurried for 1 day at room temperature. Yield : compound of formula (I-a) Form D.
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(2', 3" -dideoxyi nosi ne; ddl), zalcitabine
(di deoxycyti di ne, ddC) or |am vudi ne

W@ 2006824668 deoxy- 3' -t hi acyti di ne, 3TC), stavudi PET/EP2005/054342

(2', 3" -didehydro-3'-deoxyt hymgli ne, d4T), abacavir
abacavir sulfate, emricitabine ((-) FTC), racem c FTC
and the |ike; non-nucl eoside reverse transcriptase

i nhi bitors such as nevirapine (. 11 cyclopropyl

A éf" L8 ?@?ﬁ HoSéefyeopy and

d
€- WWWI' dlfffaﬁ@ll((l’@@)mﬂﬁkﬁlﬁ laredljstdstretowli Respis o diffdrential

%%@2%7% et@ahp@ﬁc)t%’?rg? y1q aéé% ﬁSt% lofg-butenyl )i nid

azo- [4,5,1-] k] [1,4] benzodi azepi ne- 2(I H) - t hi one;
q@m@ueg&t@fmewi}emraﬁbe;@ﬂmani l'ino phenyl acetani de)

P Comidindigrhe ppayzse ey mixed vt kel bl 2e eresess g el Ph.

&wl)the like; inhibitors of trans-activating proteins,
such as TAT-inhibitors, e.g. RO 5-3335, or REV

i nhi bi taﬁﬁa?atu@"‘d the |ike; NRoRit 8851812 1580 IFTIR Qp éch%;l)_ﬂotometer
I ndi navir onavir, saq navir, | opinavir (AB

nel fi n& er r?ﬁ?“@naw r, -1 14, BNG- 232632, VX-175
and t heesoldsien: f usi on i nhi blctndrs, e.g. T-20, T-1249 and
the |ike. CXCR4 receptor oﬁg%bﬂ s, e.g. AMD- 3100

and t h&"aVFIRRBTh Tanesh "t o o i°Pal i ntegrase;
nucl eobasting kerreativer se tryesscriptase inhibitors, e.g.

t enof o .enofovir di ph@q-@jga‘f, di sopr oxi |

fumar azdg{ atr?% the |ike; onuc eotK'Ege %e%{:t ase

i nhi bi besmspliej. hydr oxyuﬁé@né‘?ﬁf the |ike; CCR5

ant agogikatihali@:g9. ancri vi Km@@aysﬁ‘yr;bl@gna%dr ochl ori de,

vicriviroc. By administering the conpounds of the
Ssphkpiphvention with other anti-viral agents which

ferent events in the viral life cycle, the
hegyqeevder difeagtiont(XEPD) naglysesovgye gargied euhorba@ Philips X PertPRO

MPB rél‘ifﬁ%&t%ﬁxete@@"m m%()osﬁnﬁ BE{ARLEPWEB4E Tl ih R EhAPR\Ruipped

rt at[i%r??rglsb é"@a’) g}: in inhibiting HV

§1 €y OO R %Qonponent of the conmbination
dhk 2ompoandiiofeemnelyzedwhesppéadin\a fe@p backgtiund .sathple Hodder.
of such conbinations may reduce t he dosage of a given
conventngg?ﬁUmﬁiNTp iR@gent whi ch woul d be
require desire erapeutlc or prophylactic
ef f ect 2gReT@EnRBRlAEE: t o \M‘\ 2kVt hat agent is adninistered
as a m‘geﬂgm@faﬁyerag&esm@ﬁﬂbl nations may reduce or
elimnate the side effe oér conventional single
ant i - r 88YB%H ¥ al therapy ABP%i nterfering with the
anti - vistagé: activity of $himneagtages. These conbi nati ons
reduce potential of resistance to single agent

t her apiBASUREMENT CONDITIONS associ ated toxicity.
These conbin (?tl ons

scan mo continuous
scan range: 3 to 50° 20
step size: 0.01675%step
counting time: 29.845 sec/step

spinner revolution time: 1 sec
radiation type: CuKa
radiation wavelength:  1.54056 A
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may al so increase the efficacy of the conventional
agent w thout increasing the associated toxicity. The

wa@eowpoewses of the present invention may al SO bBCT/EP2005/054342

adm ni stered in conbination w4 h imunonodul ating
agents, e.g. levam sole, bropirimne, anti-human al pha
interferon anti body, interferon al pha, interleukin 2,
nmet hi oni ne enkephal i n, diethyl dithiocarbamate, tunor
necr osimcifiaatb@ampmm rexone and Dbﬁakiekebeamq;ak}bi otics,

e.g. pentamdi.ne isethjo te and, the lik I|nerg|c
agont & DREEh GlGepRE sHi- 2l oot S e fficlal+
gal ant aeilersslitnd t he | i kef.0MvaA cBallenelit: bl ocker s ,0.4 rpd

memant , Qﬁng&?revent or ¢ophat iRfgRLLon and di seases
or synptons of diseases assom ated wth HYV
i nf ect PBAScateuEH: as Al DSland ARCdet%Ct@f X’Celerator

dement paardlkhif@ugh t he present invention focuses on the
use of the present conmpounds for preventing or

tl:fzﬁ@}enﬁéﬂlﬁb%zh@f:&% 955 the present conpounds may

arso pe used nr o Iory agents for other viruses

PR E‘%x%‘?ﬁ‘%o‘}r‘?ﬂltg Galy v Epaloral o f aishiid aluminum

-[nsﬁ'um‘éymahqﬁe pameHefmmtu’mmwm obdsed W1ﬂiuhaa16prepr)ata¢over and

1}915 ity SE&%O&%% LAYt Q1A% MERSE pasiphss) wih o

eqaking junit| nfcvib%e&p@mmeteyrweranmefg? liter acetic

acid (2 L/nole) were heated up to 90C in a production

vessel inififleempérdatuir@n wW2e°Giltered at 95C and washed

with Sh%cetl a(:ld(O /ool ). 2.973 liter

hydr ocAFEH c. d (1. 11937 ol e) was added at 80C. At

85C 60 finak tempemture: (2 B3G76) e) was added slowly. The

m xt ur QLed slo 25C, washed two tines

vvlth S%ZPQ%Qter wat er a%\d()j Iéd at 50C. The obt ai ned
ct was mlled. Yield : conpound of forrmula (I-a)
A, b) About 150 ng of a conpound of formula (E)

4-[[4-[[ 4- (2-cyanoet henyl ) - 2, 6-
EJ—EEMO phenyl ] am no] - 2- pyri m di nyl ] am no] benzonitrile
. HC and 500m propanone were heated in a beaker up to

FethuXxis chhmctehived yeah FTHEC $peomumu$itlaﬂybtmbabsbmtion bands at about
OhYPUAsh] 773100 SRLLA ey The SOl vent vas

evaporat’ed uhder’an air a dry g’roduct was

dysiditionebiabsyinsion bandﬁ(ﬂdfpobﬁwedfatﬂ@hdﬁ% (153%) 1504 k348, £314, 1179 ,

ﬁ@S?gml(QO’Rf ctEX(See Figure 1),
4-[[4-[[4- (2-cyanoethenyl) -2, 6-di net hyl phenyl ] am no] - 2

(o,
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pyri m di nyl ] am no] benzonitrile and 300 liter acetic
acid (2 L/nole) were heated up to 104C in a production

woe®sobi668The sol ution was filtered at 100C. 19r@I/EP100%/054342

hydrochloric acid (1.1 nole/ mpde) was added at 91.4C.

At 70C, 150 liter water (2 L/nole) was added slowy.

The m xture was cooled slowy to 20C, washed two tines
with 75 liter water and dried at 75C. The obtai ned
PoadUcXRPI® mlled. Yield : conpound of formula (I-a)
Form C. d) 10.99 kg of (E)

‘iﬂ“o[rrh‘k {s[c‘ﬁai(agfeﬁ!&ﬁl?}e ygfc%y&ﬂ’fra%n@n %bél&talﬂ de&-'ﬂ%@&’ﬁdsﬂiﬂn@ 9]7°2 0.2°,

L om no enzonli tri ter acetic
18 0B i s 05 e ot g e ehagiseerizad by - oA
\deFaetion pdaks staivetther Bﬁﬁoﬁs 9 1= @de at .0k anicwashed

X e R Dozl ks 8 b i) Qapnsivgy

Ivatigtions@he dbequ? dué m;bregzesmswladld adlushavihtenfitiesmpest importantly the

%ﬁ%@sz%h{g{&ygqmgg& ggs cooled slowy to 19.5C,

wo t1 nes 4 liter water and dried at
bt ai ned product was milled. 230 ng of the
Ms mxed with Iml water and slurried for 1
day at roomtenperature. Yield : conmpound of fornula
Florm)A mehtswbh Becanpositione ¥olting snthaglecompositénmiartiat gpout 250°C
fa0d Wi #h ddseat abb@ J8gsl ts of the characterization of
Form A, B, Cand D by infrared spectroscopy and X-ray
%ﬁ@ﬁ diffraction (XRPD) analysis are |isted bel ow
s of differential scanning calorinetry (DSC) for
Form A are also |Jisted. Infrared spectrometry: KBr
diospdt candhe presentiBpeSHies: B dbeStalR and 3 avetiad state QY fiet n
ghiratteristivs iofl oranB ipthesig stateragivenl et (Ph. Eur.).
apparatus: Ni colet Magna 560 FTIR spectrophotoneter

pheyef scans: 32 resolution: | cm 1 wavel ength
range: 4000 to 400 cm 1 baseline correction: yes

%%Png ﬁgﬁlf‘raﬁtgwe\é& Yhiegiaf W%d%mﬁb%ﬁfl ttgrrp’tlmlegan(ﬂ at about
2227, 2220, 1599, 1500, 1440, 1341 1209, 549 and 544 cm’

Additional absorption bands are observed at about 1656, 153 8, 1518, 1270, 1179, 1152
and 1070 cm™. (See Figure 3).

Form B-XRPD

Form B is characterized by typical diffraction peaks at two-theta positions 4.5°+ 0.2°,
8.8°+ 0.2°, and 12.5°+ 0.2°. Form B is further characterized by X-ray powder
diffraction peaks at two-theta positions 10.3°+ 0.2°, 14.7°+ 0.2°, 20.6°+ 0.2°,
22.2°+0.2°, and 26.1°+ 0.2°. (See Figure 4). (Intensity variations can occur due to
processes which influence intensities most importantly the processing history of the
sample.)

Form C-IR

Form C is characterized by an FTIR spectrum with typical absorption bands at about
2221, 1654, 1502, 1239, 1193 and 546 cm™.

Additional absorption bands are observed at about. 1627, 1580, 1537, 1492, 1216, 1173,
1157 and 1084 cm™. (See Figure 5).
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Powder XRD X-ray powder diffraction (XRPD) anal yses
were carried out on a Philips X Pert PRO MPD

waledoboawtomet er PWB050/ 60 wi t h gener at or PVWB04BCT/EPm05/054342

instrunent is equipped with adu LFF X-ray tube

PWB373/00. The conpound to be anal yzed was spread on a
zero background sanpl e hol der. | NSTRUVENT PARAMETERS
generator vol tage: 45 kV generator anperage: 40 mA
Foai€l-KRPIBr agg- Brent ano st age: spinner stage

MEASUREMENT CONDI TI ONS scan nopde: continuous scan

'F%HQQJ 1s%h5ﬁcéﬁze%l%}sﬁiﬁféaﬁdﬁ?actlgn 9%%?%@&6%&Iﬂoﬁg 11.9°+ 0.2°,

splLnner revol ution . Sec

rléc?. ﬁpﬁo ﬁm@%é% @J« gL A% ﬁwh%mceqa@%by X- @xwwder
ﬁifﬁ@btﬁtﬁﬂpeal@m&h&a @oﬁlﬁbﬂeﬁtﬁﬂ"mmlsﬁﬁ opr oglr 2698 0.2°,

e B 0o 4, Tk P R iR Sl ocis g to

bﬁomserhﬁqlﬂ inBuence itersities qadst enpatantly the pletassinghistory of the
‘?‘? e§" ator beamknife: + Differential scanning
ri‘metry About 3 ng of the conpound to be analyzed
S sferred into a standard al um num TA- 1 nstrunent
=pan. The sanple pan was closed with the
_Fp r:igrl ate cover and_the DSC curve was recorded on a
ArmAkisrahareatesized oo KiBsmeetun yittynice habsomtsn basslsiah gbout
¥R - 1650e1508] | Q48 M DALPNELES4 MEF.e used:
Additional absorption bands are observed at about. 1620, 1597, 1565, 1247, 1214, 1179

1152 and 1073 cm™. (See Figure 7).

Form D-XRPD

Form D is characterized by typical diffraction peaks at two-theta positions 6.6°+ 0.2°,
11.6°+ 0.2°, and 17.1°+ 0.2°. Form D is further characterized by X-ray powder
diffraction peaks at two-theta positions 15.0°+ 0.2°, 19.2°+ 0.2°, 20.5°+ 0.2°,

21.6°+ 0.2°, and 29.8°+ 0.2°. (See Figure 8). (Intensity variations can occur due to
processes which influence intensities most importantly the processing history of the
sample.)

C. Solubility data
Table 1 lists solubility data of free base (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethy]-
phenyl]amino]-2-pyrimidinyl]amino]benzonitrile and of the compound of formula

(I-a).

Table 1 :
Compound Concentration in mg/ml

Water 0.01 N HCI PEG 400
Free base (E 0.00002 0.019 40
isomer)
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initial tenperature: 20C heating rate: 10C/ mn final
tenperature: 350C nitrogen flow 50 mMl/mn Results

wao-e0a6bR Form A i s characterized by an FTI R BOEEPI005054342

with typical absorption bandsyat about 2217, 1652,
1497, 1435, 1338, 1199 and 550 cm 1 . Additi onal
absorption bands are observed at 1631, 1596, 1537,

1504 1249 1214 1179 _ 1152 and 1070 cm ] (See
[E@@bipcunt) . For ) Gon&dnia-dtionTnAng/michar acteri zed by

typical diffralClion peaks at -Thefa_posSitions 9.
'S .ea%‘l%PO 0.2. Foﬂﬁ’eﬂi‘ ,Cflgrther PEG 400

Cuatippahéof zed p@.odtT ay powder p0.043 action peaks at
B’&%ﬂlg@% posifions 9.1 0.2, 11.0 0.2, 14.6 0.2, 22,0
. 2, .0 0.2,[25.3 0.2 and 26{7 0.2. (See Figure 2
(FomeAgity varj ati ons can occur due to processes whi ch

i nfluence intensities nost inportantly the processing
hi story of the sanple) Form A-DSC Form A nelts with
dde dres basa asorell agthe Hd salf haveheraonpsolubilifyin waterasswelt as in 0.01 N
AHOUFreKtse aﬁtﬂchﬁi§a1ﬁiti'1a§3 Be ?Iatssiﬁecﬁ@oqg@s 286 c&ﬁf)gﬁrﬁsFor m

can . prese in two. s es,.a dry, s a

SO ErpEHeHee o i SRl et du it g AR 5%
the dry state are given. FormB-IR FormB is
.erj zed by an FTIR spectrumw th typi cal

'%r"?"c’_’ dof yands at about 2227, 2220, 1599, 1500,
A fbemicaustability09, 549 and 544 cm 1 . Additional
absor ption bands are observed at about 1656, 1538,

1518, 1270, 1179, 1152 and 1070 cm 1 . 1,( See Fi %u,re 31). .
Eompopndppfgrmula (I-a) (Form A) was stored under different conditions of humidity

and temperature.
After storage, the salt was analyzed by High Performance Liquid Chromatography
(HPLC) for percentage of impurities.

The results are gathered in Table 2 below. It can be concluded that the compound is
chemically stable.

Table 2:
Storage Sum of impurities % (%, w/w)
condition
1 week 4 weeks 8 weeks
Reference 0.43 - -
40°C/75% RH - 0.42 0.44
50°C/air - 0.41 0.41
RT/<5% RH - 044 0.43
RT/56% RH - 0.44 0.41
RT/75% RH - 0.43 0.41
Explanatory note: - =not tested

RT = room temperature
RH = Relative Humidity

The compound was also found to be not hygroscopic.
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Form B is characterized by typical diffraction peaks
at two-theta positions 4.5 0.2, 8.8 0.2, and 12.5 0. 2.

wao-eanBiess further characterized by X-ray powdBECT/EP2005/054342

diffraction peaks at two-thetg_positions 10.3 0.2,
14.7 0.2, 20.6 0.2, 22.2 0.2, and 26.1 0.2. (See
Figure 4). (Intensity variations can occur due to
processes which influence intensities nost inportantly
the processing history of the sanple.) Form G IR Form
h?ﬁ Chﬁ?rﬁgﬁi rized by an FTIR spectrumw th typical

Y § ds at about 2221, 1654, 1502, 1239, 1193
dihe seabity of the crysthd istriciuz| of dlescompupicuod ob forvhwlaa(-@) (Form A) was

\/ Wi , . T

%ngl d'a ?% ?tg Sa%Q%iIa pé‘n@? gf e@%&?éﬁ dlﬁe‘}ggt éoﬁéﬂggn%&ﬁﬂlﬁ‘%dny
iagd sexncsaturer i The gamg conditions) as diesaribgd in Bablﬁaamege applied.
tvvo theta positions 11.9 0.2, 14.3 0.2 and 22.3 0. 2.

mC is further characterized b owder

Nf sigeas ahe frmatund vt age e b Stared b RS, o
18.5 0.2, 21.2 0.2, 24.3 0.2, and26002 ( See
[ 6 CHL
DNt lin gy Wil St BbieAR e i e RahBound i,
chstablograpbicallyystblet ory of the san‘pl e.) FormDIR Form
Dis characterized by an FTIR spectrumw th typi cal
absorgtlon bands at about 2218, 1657, 1506, 1448

s stabiiy of eqrapasmd of formula (p) i(FeranA) Wanalse pudisd absrnsierage for
anRaPRECVRE af5a80% RH.6Fhe c&ﬁ@md% Founk26 be physidally stable.
1179 1152 and 1073 cm 1 . igure 7). Form D XRP

Form D is characterized by typi cal diffraction peaks
&. Tiablettfomahalagions t i ons 6.6 0.2, 11.6 0.2, and 17.1

< - wd
s COPRS AR SRR AR i X, o) poer
19.2 0. 2, 20502 21.6 0.2, and29802 (See
Fo it Bitidh-1a( | Ntensity variations can occur due to

%,rgfesses whi ch influence intensities nost inportantly
ehfF€essing hi story of the

Compound of formula (I-a) 27.5 mg (i.e. 25 mg base equivalent)

Lactose monohydrate 242.0 mg
Hypromellose 2910 15mPa.s 5.6 mg
Polysorbate 20 1.4 mg
Microcrystalline cellulose  52.5 mg
Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05 mg
Magnesium stearate 245 mg
Tablet film coat

Coating powder Opadry® IT White 14 mg
Purified water* 80 ul

Composition 1b

Tablet core :

Compound of formula (I-a) 27.5 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 52.25 mg

Hypromellose 2910 SmPa.s 1.40 mg
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sanple.) C. Solubility data Table 1 lists solubility
data of free base (E)

wd2q0p4246p8t- ( 2- cyanoet henyl ) - 2, 6- di net hyl phenyl PCT/EP2005/054342

am no] - 2- pyri m di nyl ] am no] begrizonitril e and of the
conmpound of formula (l-a). Table 1 :The free base as
well as the HO salt have a poor solubility in water
as well as in 0.01 NHC. Free base and HO salt nay
Pelysbbasi 0 ed as BCSO(:35aa§ 2 conpounds. The solubility
% }Ohcesaéﬁe b Sf L ﬁgqg ficantly increased in PEG
GO i uo)§ dat ;%em cal stability Conpound
éirofoarmellose fodian ( Fodd7A)mgvas st ored under different
hum di tyy tenperature. After storage,
‘B&i@%‘e& rk%\/\eﬁ\agattglnaI yzec} %Oaﬁ%l gh Performance Liquid
Chr omat ogr aphy (HPLC) for percentage of inpurities.
TaBlet Aswbés are gathered in Table 2 below It can be

cI uded t hat t ound is chemcally stable.
RE powger 3?%4&(%% '1 = not tested RT = room
tParfﬁedaxatur’e RH = Rel atlveqbslum dity The conpound was
al so found to be not hygroscopic.b) Physical stability
The stability of the crystal structure of the conpound
éloninesitiohdc(1-a) (Form A) was studied after storage
f1?5 period of six weeks under different conditions
€1um dlt and tenperature. The sane conditions as
Gezmound of fsmylail=8) 2 wer e 2A5Ng &ee- 2Amabase egyiNyent he
mmg@ﬁﬂnm@geal yzed wi t Beiorfra@r ed spectroscopy. No
‘%P%' %g??gl struct yr .ﬁ wer e observed, indicating
ﬁrﬁf 82‘{) crystall™§raphical ly stable. The
Pobysotbatey200f conpound of 0dSmga (1-a) (Form A) was
%2968 Hil:S Sy @KL cahRERIT 688 m

Croscarmellose sodium 5.5mg
Magnesium stearate 1.10 mg
Tablet film coat

Coating powder Opadry® Il White 4.4 mg
Purified water* q.s.

Composition 1d

Tablet core :

Compound of formula (I-a) 27.5 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 55.145 mg

Polyvinylpyrrolidone 3.25mg

Polysorbate 20 0.35 mg

Silicified microcrystalline cellulose 16.605 mg

Croscarmellose sodium 6.05 mg

Magnesium stearate 1.10 mg

Tablet film coat

Coating powder Opadry® Il White 4.4 mg
Purified water* q.s.
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1 year at 5C and at 25C/80% RH. The conpound was found
to be physically stable. E. Tablet formnulati ons Tabl et

w@ewp0sicts ons il lustrating the present inventiPCI/BPE03/054342

Conposition la Tablet core : _4pnpound of formula (I-a)
27.5 mg (i.e. 25 ng base equival ent) Lactose
nmonohydrate 242.0 ng Hypronel | ose 2910 15nPa.s 5.6 ny
Pol ysorbate 20 1.4 ng Mcrocrystalline cellul ose 52.5
pnigosioargel | ose sodium 17.5 ng Col | oi dal silicon
?Lg{éitde 1.05 ng Magnesium stearate 2.45 ng Tabletfilm
8 ff(’)rgt‘ing powder Opadry(r) Il White 14 ng Purified
Wangpoun@ of firmGhingbagi tlilomg @.cTHW g beseraguivalta)pound of

f - 7.5 is. 25 b i val ent

¢ Bobdn | ng base equi val ent)
ng{tagéseorr%ﬁgkatgrat enggé%ﬁ%g Hypronel | ose 2910 5nPa. s
Hypoomellse ¢S HY bamRa.9§.0mg5 g M crocrystal | i ne
PRlystttate0l3. 125 ny @pmgar nel | ose sodi um 4. 375 ny

nesi um.stearate 1. Tabl etfil mcoat Coating
g@ Fysg%fggﬁgpilpf})s?l \ﬁ%%{‘@ 4 my Purified water* q.s.
Cropasndllosa sédium 17.5 mg
Colloidal silicon dioxide 1.05 mg

Magnesium stearate 245 mg
Tablet film coat

Coating powder Opadry® IT White 14 mg
Purified water* 80 ul

Composition 2b

Tablet core :
Compound of formula (I-a) 110 mg (i.e. 100 mg base equivalent)

Lactose monohydrate 209.00 mg
Hypromellose 2910 SmPa.s 5.6 mg
Polysorbate 20 1.4 mg
Microcrystalline cellulose  52.5 mg
Croscarmellose sodium 17.5 mg
Magnesium stearate 4.00 mg
Tablet film coat

Coating powder Opadry® IT White 16 mg
Purified water* q.s.

Composition 2¢

Tablet core :

Compound of formula (I-a) 110 mg (i.e. 100 mg base equivalent)
Lactose monohydrate 227.88 mg

Hypromellose 2910 5mPa.s 7.00 mg

Polysorbate 20 1.4 mg

Silicified microcrystalline cellulose 67.32 mg
Croscarmellose sodium 22.00 mg
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Tabl et core : Compound of fornmula (l-a) 27.5 ng (i.e
25 ng base equival ent) Lactose nonohydrate 56.97 ny

wol@somebd ose 2910 5nPa. s 1.75 ng Pol ysor bat e POI/BPRB5/054342

my Silicified mcrocrystalling.cellulose 16.83 ng
Croscarnel |l ose sodium 5.5 ng Magnesi um stearate 1.10
nmg Tabletfilmcoat Coating powder Opadry(r) Il Wite
4.4 ng Purified water* g.s. Conposition Id Tablet core
Mégmegiomteapdte f or mul a (| - @)4@mg5 ng (i.e. 25 ng base
equi val ent) Lactose nonohydrate 55.145 ng

Pol yvi nyl pyrrol i done 3.25 ng Pol ysorbate 20 0. 35 ng
Siabletfitm eehtmi crocrystal | i ne cel | ul ose 16. 605 ny

@25k qa%padg@df gnesi um stearate 1.10
oﬁl%fx%{i I at %tlng povxggr Qpadry(r) Il Wite
gy Rt fi ed wat er* q. §:SConposition 2a Tablet core
Corrpound of formula (I-a) 110 ng (i.e. 100 ngy base

2. gui val .enfE d? Lact ose nonohydrate 159.5 ngy Hypronel | ose
=s 5.6 ng Pol ysorbate 20 1.4 ng

Tablet core :

Compound of formula (I-a) 110 mg (i.e. 100 mg base equivalent)
Lactose monohydrate 220.58 mg

Polyvinylpyrrolidone 13.00 mg

Polysorbate 20 1.4 mg

Silicified microcrystalline cellulose 66.42 mg

Croscarmellose sodium 242 mg

Magnesium stearate 4.40 mg

Tablet film coat

Coating powder Opadry® Il White  17.6 mg

Purified water* q.s.

Composition 3a

Tablet core :

Compound of formula (I-a) 55 mg (i.e. 50 mg base equivalent)

Lactose monohydrate 214.5 mg
Hypromellose 2910 15mPa.s 5.6 mg
Polysorbate 20 1.4 mg
Microcrystalline cellulose  52.5 mg
Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05 mg
Magnesium stearate 245 mg
Tablet film coat

Coating powder Opadry® IT White 14 mg
Purified water* 80 ul
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M crocrystalline cellulose 52.5 ng Croscarnel | ose

sodium 17.5 ng Col | oi dal

silicon dioxide 1.05 ng

wok@nesicssn st earate 2. 45 ng Tabletfil m coat CotT/RBR005/054342

powder Opadry(r) 11

110 ng (i.e. 100 ng base

VWite 14 _ 44
Conposition 2b Tablet core :

Purified water* 80 n
Compound of formula (I-a)
equi val ent) Lactose

nonohydr at e 209. 00 ng Hypronel |l ose 2910 5nmPa.s 5.6 ny
Pmteeitioatt® 20 1.4 ng Mcrocrystalline cellul ose 52.5

Tt G

oscarnellose sodium 17.5 ng Magnesi um stearate
Tabl etfil mcoat Coating powder

OQpadry(r) Il

Weinipeund ofrfprdwta (-Hagd Sﬁang(i?e. 60 ;g @serpgsvalersh 2c Tabl et

nd of fq

ent) Lact ose

‘i%[:f(‘)se mof

[-a) 110 ng (i.e.
ohydrate 227.88 ny

100 ngy

base equi v
@n&lqsgggl%mbasnﬁaﬁosmg 00 ny Pol ysorbate 20 1.4 ny

$|olys6f5‘ateezb i crocr ystoatg i,

Gidssar el oes,pod U220
8.75 mg
2.00 mg

Croscarmellose sodium

Magnesium stearate
Tablet film coat

Coating powder Opadry® IT White
Purified water*

Composition 3¢

Tablet core :

Compound of formula (I-a)
Lactose monohydrate
Hypromellose 2910 5mPa.s
Polysorbate 20

Silicified microcrystalline cellulose
Croscarmellose sodium

Magnesium stearate
Tablet film coat

Coating powder Opadry® IT White
Purified water*

Composition 3d

Tablet core :

Compound of formula (I-a)
Lactose monohydrate
Polyvinylpyrrolidone

Polysorbate 20

Silicified microcrystalline cellulose
Croscarmellose sodium

Magnesium stearate

ge cellul ose 67.32 ny

0 nmgMagnesi um stearate 4. 40

8.00 mg
g.s.

55 mg (i.e. 50 mg base equivalent)
113.94 mg

3.50 mg

0.70 mg

33.66 mg

11.0 mg

2.20 mg

8.80 mg
g.s.

55 mg (i.e. 50 mg base equivalent)
110.29 mg

6.50 mg

0.70 mg

3321 mg

12.1 mg

2.20 mg



Coating powder Opadry(r) Il Wite 17.6 ng Purified
water* g.s. Conposition 2d Tablet core : Conpound of
wo eooabameg | -a) 110 ng (i.e. 100 ng base equi vaP@mEP2005/054342
Lact ose nonohydrate 220.58 ngz42ol yvi nyl pyrrolidone
13.00 ng Pol ysorbate 20 1.4 ng Silicified
m crocrystalline cellulose 66.42 ng Croscarnel | ose
sodi um 24. 2 ng Magnesi um stearate 4.40 ng Tabletfilm
coat Coating powder Opadry(r) Il Wite 17.6 ny
é% flﬁﬁ mqter* g.s. Conmposition 3a Tablet core :
mff)ﬁ forrrula(l-a) 55 ng (i.e. 50 ng base
é@aﬁn&pmﬂérchmdtwsﬁ%tmhﬁoﬁ(hng 214.5 mg Hypronel | ose
PULBed 93Ra+s 5.6 ng Pol ysglrsbate 20 1.4 ny
Mcrocrystalline cellulose 52.5 ng Croscarnel | ose
sodium 17.5 ng Col l oidal silicon dioxide 1.05 ng
iﬂéﬁmst earate 2.45 ng Tabletfilmcoat Coating

&I% adry(r) Il Wiite 14 ng Purified water* 80
ﬁfl(ggltl on 3b Tablet core :

Compound of formula (I-a) 82.5 mg (i.e. 75 mg base equivalent)

Lactose monohydrate 165.435 mg

Polyvinylpyrrolidone 9.75 mg

Polysorbate 20 1.05 mg

Silicified microcrystalline cellulose 49.815 mg

Croscarmellose sodium 18.15 mg

Magnesium stearate 3.30 mg

Tablet film coat

Coating powder Opadry® Il White  13.2 mg

Purified water* q.s.

Composition 5a

Tablet core :

Compound of formula (I-a) 165 mg (i.e. 150 mg base equivalent)
Lactose monohydrate 330.87 mg
Polyvinylpyrrolidone 19.5 mg
Polysorbate 20 2.1 mg
Silicified microcrystalline cellulose 99.63 mg
Croscarmellose sodium 36.30 mg
Magnesium stearate 6.6 mg
Tablet film coat

Coating powder Opadry® I White  19.80 mg
Purified water* q.s.

Composition 5b

Tablet core :
Compound of formula (I-a) 165 mg (i.e. 150 mg base equivalent)
Lactose monohydrate 341.82 mg
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Compound of formula (l-a) 55 ng (i.e. 50 ng base
equi val ent) Lactose nonohydrate 104.50 ng Hypronel | ose

WQADe/0bsER. s 2. 80 ng Pol ysorbate 20 0.70 ng  PCT/EP2005/054342

Mcrocrystalline cellulose 26325 mg Croscarnel | ose
sodium 8. 75 ng Magnesi um stearate 2.00 ng Tabletfilm
coat Coating powder Opadry(r) Il White 8.00 ny
Purified water* g.s. Conposition 3c Tablet core :
(Hymnﬂﬂ)s@fzﬁmﬁmﬁaas (I-a) 18%mg (i.e. 50 ng base

g’gﬁiyv ﬁ% () Lact ose rmnohédlbate 113. 94 ng Hypronel | ose
a.’s 3.50 ng Pol ysor e20070rrgS|I|C|f|ed

iSiilooi Hed ma¢r|y$tmlénce¢llulrbsmsd0938®@ ng Croscarnel | ose

gnesi um e 2.20 ng Tabl etfilm
?ggét H%%gqs%ag%%l\%ﬁer @adr??ef?re# VWhite 8.80 ng

gnesing SigFde* g.s. Conp®i ®Bon 3d Tabl et core :
Corrpound of formula (l-a) 55 ng (i.e. 50 ng base

ggg ﬂ@n Lact ose nonohydrate 110.29 ng

{f\’/ rrolldone650rTg Pol ysorbate 20 0.70 ny
Coating powder Opadry® Il White  19.80 mg

Purified water* q.s.

* not present in final tablet

The above tablets were prepared by dissolving hypromellose or polyvinylpyrrolidone
and polysorbate 20 in purified water (q.s.) followed by spraying said solution on
fluidized powder consisting of a mixture of Form A and lactose monohydrate. The
obtained granulate was dried, sieved and mixed with microcrystalline cellulose or
silicified microcrystalline cellulose, croscarmellose sodium and optionally colloidal
silicon dioxide. After addition of Magnesium stearate, the powder mixture was
compressed into tablets followed by film coating the tablets with a suspension of
Coating powder Opadry® II White in purified water.

In the above compositions, microcrystalline cellulose is preferably Avicel® PH101,
croscarmellose sodium is preferably Ac-Di-Sol®; silicified microcrystalline cellulose is
preferably Prosolv®HD90; polyvinylpyrrolidone is preferably PVP K29-32.

F. In vivo bioavailability study

A) In order to study the in vivo bioavailability of the compound of formula (I-a), a
study in male beagle dogs was performed.

The bioavailability of the compound of formula (I-a) after oral administration was
compared with the bioavailability of the free base after intravenous administration.

The formulation used for intravenous administration was a 75 % PEG 400/25 % sterile
water solution of (E) 4-[[4-[[4-(2-cyanoethenyl])-2,6-dimethylphenyl]amino]-2-

pyrimidinylJamino]benzonitrile free base administered at a dose of 1.25 mg/kg.

The formulations used for oral administration were :
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Silicified mcrocrystalline cellul ose 33.21 ny
Croscarnell o se sodium 12. 1ng Magnesi um stearate 2. 20

worgobalob4sts | | m coat Coating powder Opadry(r) || POWEP®05/054342

8.80 ng Purified water* q.s. 4gnposition 4 Tablet core

: Conpound of fornula (1-a) 82.5 ng (i.e. 75 ng base

equi val ent) Lactose nonohydrate 165. 435 ny

Pol yvi nyl pyrrolidone 9.75 ng Pol ysorbate 20 1. 05 ng

Sial BEGr ﬂd)@sblﬂﬂicﬁf s ()] &I[Bl-[[ﬂﬂ&-c@ﬁhdetﬂeﬁﬁl@ﬁé@dﬁﬂ&hﬂﬁhenﬂ]amino]-2-

Cr di 8..15 Magnesi um st earate 3. 30
Ry P Rbeb AL o7 s Btk Popar v ) 11 whi te
13 caps@e (:Sunel()‘ mtlcamreé bbdy) cgntaimltg)hév % ow/v) f Fep4-EH-(2-
€ élg)e‘éhe Hﬁirs z ﬂ'rgﬁmgggﬁngl foenroltrl8 (E) free
ﬂ’é$3y'01 %y'ﬁ’ Wéw)cﬁorlmbuu}d sgl zﬁ& &k %s@f/wéslélcqr@d@xmen%l 97 % (w/w)
géduwéd KR6tosd MbAGH: Wt@ggrb?mel | ul ose 99.63 ny

oscarln{e Qﬁﬁ@z i u ﬁ? 0 I\/agggg) tj‘{,ys) arcgte 6.
mg SRR e NGOPE HEW/ (T A ICOTARP
¥Orniifla (Tep), 0.18 % (w/w) sod1um lauryl sulfate, 0.18 % (w/w) silicon d10x1de, 91.28
% (w/w) granulated lactose monohydrate (group III).

o

(the % w/w is based on the capsule content)

The different formulations were orally administered at a dose level of 5 mg base
equivalent/kg. The formulations were prepared based on previously determined body
weights of the animals. The exact administered dose was calculated using the body
weights just before dosing and amounted on average to 5 mg base equivalent/kg per
formulation.

Blood samples (4 ml on EDTA) were taken from a jugular vein from the dogs at 0
(=predose), 0.5, 1, 2, 4, 6, 8, 24, 32, 48 and 72 h after dose administration. After
sampling, the blood samples were immediately placed on melting ice and protected
from light. Blood samples were centrifuged at approximately 1900 x g for 10 minutes
at 5 °C to allow plasma separation. Plasma samples were separated, transferred into a
second tube within 2 h after blood sampling and stored at < -18°C until analysis. At all
times, samples were protected from light and placed on melting ice or at < -18°C.

Plasma levels of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]Jamino]benzonitrile (E) were determined using a qualified research
LC-MS/MS method. LC-MS/MS analysis was carried out on an API-3000 MS/MS
(Applied Biosystems), which was coupled to an HPLC-pump (Agilent) and
autosampler (Interscience).

Mean (n = 2) plasma concentrations per formulation and per sampling time were
calculated. Peak plasma concentrations (Cmax), corresponding peak times (Tmax) and
AUC,.+ (where t is the time point corresponding to the last measurable concentration
above the quantification limit) were determined. The area under the curve extrapolated
to infinity (AUC,.inf) Was calculated as the sum of AUCy and Ct/, where {3 is the
elimination rate constant, determined by log-linear regression of the terminal plasma
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Purified water* g.s. Conposition 5b Tablet core :

Conmpound of formula (l1-a) 165 ng (i.e. 150 ng base
we@ouwsvadeest ) Lact ose nonohydrate 341. 82 ngHyprPoeEPS&054342

2910 5 nPa.s 10.5 ng Pol ysorbgge 20 2.1 ng Silicified

m crocrystalline cellulose 100.98 ng Croscarnel | ose

sodi um 33. 00 ng Magnesi um stearate 6.6 ng Tabletfilm

coat Coating powder Qpadry(r) Il Wite 19.80 ny

Egnéehi:reﬁi%x}mme Idataq Mean*(n ranol) RK psxaﬁfeteirmwéﬂemalcutaadall fot allhe

ove ta e
STl Aottt el M LBpRlin o5 YR ORI P2
wiareetheqy-2)6- ﬂmhdtlmlplmbnbuamp]owrmnmmrm]aminsm]bemomtnle (E) was

fobthinfblas ﬁ%ﬁfos@ ﬁﬂﬂb[%fsé(f‘% e AT éf” XURLE aftlr dr eriﬁg‘ﬁh §13Q10n by

g
| act ose "nono ranul ate was

shossyaermadisedmn@aryAldCon: aleg aa%qry%vraaaem%@dgémsmtm&néﬁms for all
Srdlifeintdlfehngl crocrystal l i ne cel |l ul ose, croscarnell ose

sodi um and optionally colloidal silicon dioxide. After
addi ti on of Magnesium stearate, the powder m xture was
dbepesaits gatheretl dn thelabetsddsotibealvututlyare Surhman gealt in Mgblel te
tablets with a suspension of Coating powder Opadry(r)

White in purified water.

In the above conpositions,

mhabledir yst al | i ne cellulose is preferably Avicel (r)

PH O, croscarnell ose sodiumis pref erably
Ac-D=Sol{y ) —srticified mecrogrystattine cettotose 75
dosmalafion | BY o5l v(r ropp I ﬁtgu&rmn_& 1]
gjdggerabl y 0.4 3Ps nfe/kd N Vi|vomsh@avai | phinkd/k
sSrudy_ A) ord | ' | | T
&llqer(éow pM‘?ﬁH cgne. oWBP&J"(“lc= a)Me&“ 90383/ Meag) (conc.
beagl e dogsmgaﬁl)perf Dmighdll) The |QinganBi(h=d)i | (gymDf(nElie
compound of(n= Srrul a zn'=% after| oral adm njstration
0
0.13 644
0.25 696
0.5 582 102 <1.00 57.2
1 482 206 5.19 367
2 426 277 18.9 542
4 315 288 21.2 407
6 241 265 16.2 387
8 129 257 13.4 333
24 114 131 6.68 126
32 70.3 92.7 5.75 136
48 55.5 63.3 2.87 66.1
72 29.5 44.7 <1.00 36.6
Cumax ng/ml 341 21 542
Tmax h 4 4 2
AUC,. 7330 10231
O-72h 8359 308 (n=1)
ng.h/ml
AUC,. 8661 11770
O-INF 10854 464
ng.h/ml
Faps 31 % 1.34 % 34.0 %
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conpared with the bioavailability of the free base
after intravenous adm nistration. The fornul ati on used

wo enciontessavenous admi ni strati on was a 75 % PEQEDAPDB5/054342

sterile water solution of (El4q.

4-[[4-[[4-(2-cyanoet henyl ) -2, 6-di et hyl phenyl ] am no] - 2
- pyrimdinyl]am no] benzonitrile free base

adm ni stered at a dose of 1.25 ng/kg. The fornul ati ons
used for oral adm nistration were :- a PEG 400

ool sbiobe it cap he sorcfudsd hag, whin administersd as a 9l dgsaee

forpy, thewanpopinfl afiforojulee@za) has a sigeificamdetsersboivgrlahilityl than the

- . i . - . ivNi . BT

SRS FRAE iy T [ B0 CA AR AP R Rt

oyemedinpdaying benzondfrile-tHly Tha biparilability is umparable withfhqt of the

Foe DadRmARRictdd ds@n(drl FEGa0Pasieiod)- 18 % (w w) sodi um

| auryl sulfate, 0.18 % (ww silicon dioxide, 91.97 %

(ww) granul ated | actose nonohydrate (group I1); - a

Bl oeal (Boazaildbilityed tiegpnipiingd of formutand-al) wam glsé stidiedoin vivo in
Max%s(’f a compound of forrmula (I-a), 0.18 % (w w)

sodium lauryl sulfate, 0.18 % (ww silicon dioxide,

91.28 % (W w) granul ated | actose nonohydrate (group

I 9 J the capsul e content) The

(;[:hl(izhg?lgﬁa{k%%bjébié’/r#éw%dblaﬁ@ﬁn&ﬂs.

ormul ations were orally adm nistered at a
dose | evel of 5 ng base equival ent/kg. The

ﬁ@fdﬁﬁh@tAga%\g@g@l Edlﬁﬂ@l{ht @?ﬁ&&&@t A 6l (Byy- nqy4‘T-92J5>bayloetheny1)-2,6-
el e e 0 | gNt S,. 0 e nmal s, .

ey PR B pa I R e Ao Te R Daf G 400.

wei ghts just before dosing and anmounted on average to

SRS LR St P sy o

om a jugular veln tromthe
dogs at O (= predose), 0.5, 1, 2, 4, 6, 8, 24, 32, 48
?ﬂg pgllgeol Rrabd tg@&jlegcg’,%ﬁcl?ﬂmj&'t ?Ja:_ég'tkéé lﬁﬁeepﬁg%IS rdo%e%,"@ie? Fﬂuigalent to

| | y . I .
108 %ﬂfotg? %@gwdEﬁd@-H@ﬁWa@%&y -&rﬁsgl&etmaf@ny{]ammol-%
@etitnidihyAgeainalbefrinitéitd. Medch|dpse WAOadmBisteréd dDday nof the
at 5 tCetoalar{l%ngw $I sma separation. Plasma sanples were
§%%8?%Yté”ﬁﬁ R€¥%red into a second tube within 2 h
after bl ood sanpling and stored at < - 18C until

v At : .

A5 128 T SO0, 05 ROBL SRR, e
|cenditignsgfTreatment B in the fasted state and Treatment B under fed conditions

#utihg tHrésesdonsy BaxhSiepaak by 2, @asﬁldﬁ?ﬁ%d%ﬁﬂ Ydaberivashs. A 216-
i S L2 Gl DRTA GOl Frt b, LR GMET S e berec
phenyl]amino]-2-pyrimidinyl]amino]benzonitrile in plasma was determined for each
session after oral administration of a single 100 mg dose of (E)-4-[[4-[[4-(2-
cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinylJamino]benzonitrile base or
equivalent. For the determination of plasma (E)-4-[[4-[[4-(2-cyanoethenyl)-2,6-

dimethylphenyl]amino]-2-pyrimidinyl]Jamino]benzonitrile concentrations, blood was
drawn predose, and at 0.5, 1, 2, 3, 4, 6, 8, 12, 16, 24, 32, 48, 72, 96, 120, 144, 168 and
216 hours after administration of the study medication (19 samples in total per subject
per administration).

For each subject , two of the three doses were administered under fed conditions, i.e. a
standardized breakfast was consumed within 10 minutes prior to dosing with Treatment
A or Treatment B, when the pharmacokinetics were investigated under fed conditions.
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LC- M5/ M5 net hod. LC-MS/ MS anal ysis was carried out on
an APl - 3000 M5/ MS (Applied Biosystens), which was

wa@omphe@et 0 an HPLC- punp (Agil ent) and aut osanptBEP2005/054342

(Inter science). Mean (n = 2)4pl asma concentrations
per fornul ation and per sanpling tine were cal cul at ed.
Peak pl asnma concentrations (Crax), correspondi ng peak
times (Tnmax) and AUCo-t (where t is the tinme point

For tHasipdinudndigiohy stibjects ad tdm&sté@mrat lmgtclmm bedore

AR ol YA ole DR B! TS v it g i e, 45
bowSafef admmstra‘aom of tht envestigatineal sinng, sfheAtl@Opharmachkinetics were

GhieBigdEicP iR PRABbATIOROR B Bh).cONSL A

I near Yegression the term nal
pl asmaconcentration-tine data. Mean (n = 2) PK

mﬁm sm\mz el G‘sgbﬁfﬂﬂs we%gadr@l&te@ kd %IE l@ésmdg i?d'ghlﬁ @nd mted
4_)Vf1innq1[t ?Qf a(t ?ast 1031109{1% lg(ceept %or ahe 1ntaie Iof tha er gvh?c% ‘ZJaS allowed until 2
tyarsdefdre dylg)infaké-Rbr seljboth rindomizedno reopive Tpsatmentdh oy Tieatment

WAL BENERRBEL I () BB LD R A9 0 minutes after a

se- norna er or

atindardized hreakfastip thivtestingofaetity. Feusubgeots rahdemized to receive
MREARYAND HSthe Fad 4tk ahd G ﬁ{éqlc‘aﬁbﬁ whfakéh l>v1tﬁ{>&' food, after an

fornmulations. The results gathered in the above
@@g@ra%éeétgwdsﬂsw%h@ummn zed in Table 3. Table

:TthsﬁaﬂHdérHQed ?ﬁdatkfaﬁt AR IoF foiRR1iER df@fgahmd@pklfch ham or

en m ni.st er as a

ShecBertitien th 30 Py Eork o gt plaslsS pEjea with HARBRLOF sugar.
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2,3,4,6,8,12, 16, 24,32,48,72,96, 120, 144, 168 and 216 hours after administration
of the study medication (19 samples in total per subject per administration).

For each individual subject, there was a time interval of at least 2 weeks between dose
administrations.

The bioanalysis of (E)-4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile in human plasma was performed by a validated LC-

MS/MS method.

Table 4 gathers the results of the human in vivo study.
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gathers the results of the human in vivo study. Tabl e
4:C ainms 1. A pharmaceutical conposition conmprising a
ghar maceutical |y acqgptable c@frier and as agtive
ilngredient a th eNti cNly N feckiyve amouny of a
dompound of f NP a i y-oxi e (I-a)
stereochem (oF: sonmerilc fo{mthg L 2. A

ghar gs eS| t i ccor diveg &l ai

vher €I n the conmpound of forrmula (I) is a\cN) Olﬁa of
flormula (KER) 3. A pharnmaceutical conpositi

according to claim2 wherein the conpound of formula
(1-a) is polynorphic Form A characterized by X-ray
Bowdpliarthaédutiagitdodposition according to claim 2 wherein the compound of

formula (I-a) is polymorphic Form A characterized by X-ray powder diffraction
peaks at two-theta positions 9.7°+ 0.2°, 13.5°+ 0.2° and 15.0°+ 0.2°.

4. A pharmaceutical composition according to claim 3 wherein the polymorphic Form
A is further characterized by X-ray powder diffraction peaks at two-theta positions
9.1°+ 0.2°, 11.0°+ 0.2°, 14.6°+ 0.2°, 22.0°+ 0.2°, 25.0°+ 0.2°, 25.3°+ 0.2° and
26.7°+ 0.2°.

5. A pharmaceutical composition according to any one of the preceding claims wherein
the composition is suitable for oral administration.

6. A pharmaceutical composition according to any one of the preceding claims wherein
the composition is a solid composition.
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peaks at two-theta positions 9.7 0.2, 13.5 0.2 and
15.0 0.2. 4. A pharmaceutical conposition according to
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characterized by X-ray powderygiffraction peaks at
two-theta positions 9.1 0.2, 11.0 0.2, 14.6 0.2, 22.0
0.2, 25.0 0.2, 25.3 0.2 and 26.7 0.2. 5. A
pharmaceuti cal conposition according to any one of the
preceding clains wherein the conposition is suitable

for, oral adm nistrat.i.on. 6. A pharmaceytdcal .. .

Jo et ngimisal ripdnlio gecbigm fually et vhs Beesging claims further
cl &bmprising pevattingageobnposition is a solid

conposition.7. A pharmaceutical conposition according

to any one of the preceding clains further conprising .

3. epharmgeangisstcompositiop pegoiding in ¢laim 7 sdheprds thei watting agent is
acqeyedhng to claim7 wherein the wetting agent is

Tween. 9. A pharmaceutical conposition according to

any one of the preceding clains wherein the

Qo npplsarinaceuticsl dompokieioh acsordihg o dmdretof thdprededing claims wherein

f’gﬁ%@%h{%@s ﬁﬁlotﬁ??o ' Lifoarkagﬁgor ding to claim9 which

coda armacéuti cal conposition
according to any one of the preceding clains having

tihe i . <t . 0, c i e
1S R A BRRR bR eccRling SEain | BtpCt Pl
(c) from40 to 92% of a diluent; (d) fromO to 10% of

a1p AN piEmacduitall dodipogitib® addd¥ding trardli GHerfely potedidg dlaims
frOﬁrl}a(l. 1 ﬁofg%of a Ii]g.ant; (g from0.1 to 1.5%of a
| ubPPERR e 1pPOWHIES &ﬂ%‘?ﬁ 8Bt i cal conposition according
t o da)frand toB0Vhef aptiecmgradigng| ai ns provi ded that the
conggﬁé ' %) La.both entricitabine and
ten ov‘?‘#‘%ﬂ?é”%@%ﬁ?ﬁ@%‘}%_ 13. A pharnmaceuti cal
comfesram 4 te@26rofiardgluens; any one of clains 1 to 11
Pr oY§yesn 10h810% of a polymer;

(e) from 2 to 10% of a disintegrant;

(f) from 0.1 to 5% of a glidant;

(g) from 0.1 to 1.5% of a lubricant.

12. A pharmaceutical composition according to any one of the preceding claims
provided that the composition does not contain both emtricitabine and tenofovir
diisoproxyl fumarate.

13. A pharmaceutical composition according to any one of claims 1 to 11 provided that
the composition does not contain one or more nucleoside reverse transcriptase

inhibitors and/or one or more nucleotide reverse transcriptase inhibitors.

14. A process for preparing a pharmaceutical composition according to any one of the
preceding claims comprising the following steps :
(i) dryblending the active ingredient and part of the diluent;
(i) preparing a binder solution by dissolving the binder and the wetting agent in
the binder solution solvent;
(iii) spraying the binder solution obtained in step (ii) on the mixture obtained in

step (i);
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14. A process for preparing aggfharnmaceutica

conposition according to any one of the preceding

clains conprising the follow ng steps : (i) dry

bl endi ng the active ingredient and part of the

di | yehdiyifig the Wt ppademnshbtainéd indedp ($iD)l followed by sieving and optionally

di ssol vi.ng the binder and the wetting agent in the
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(vii)conpressing the m xture obtained in step (vi)
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conmposition according to any one of clains 1 to 13 for

the treatnment or the prevention of HV infection. 16.

b0 Pescesd foF e @Al ¢flal dpRln@ of RIMAAIATY Rfdefiféd 1l odaim 1

clajm1l1 char ed b a

(1) as def.i in cl cteri reactin ‘g

{ e Bl e e b b o R e 8 mth IERSEbldiR, 4gid in the
t he ppesescerodf@ softatde seidt abl e acid. 17. Process accordi ng
to claim 16 wherein the suitable acid is acetic acid.

17. Process according to claim 16 wherein the suitable acid is acetic acid.



