-1- FURAMATE OF 4-((4-((4-(2- CYANCETHENYL) - 2, 6- DI METHYLPHENYL) AM NO)
-2-PYRIM DINYL) AM NO) BENZONI TRILE 5 The present invention relates to the
fumarate salt of 4-[[4-[[4-(2-cyanoethenyl)-2, 6-

di et hyl phenyl ] am no] - 2- pyri m di nyl ] am no] benzonitril e, pharnaceuti cal
conpositions conprising said fumarate salt, to the preparation of the salt
and the pharmaceutical conpositions. 1Q. WO 03/ 16306 discloses HV
replication inhibiting pyrimdine derivatives among which 4-[ [4-] [4-(2

- cyanoet henyl ) -2, 6-di net hyl phenyl] am no] -2-pyrimdinyl]amno] -
benzonitrile and the pharnmaceutically acceptable salts thereof. WO

04/ 0162583~8I'8 OF ok el (Br Dide $3EFRY GTEPEPatre 6 AP PEIYLPHEND, BYRIQ06t-ReRyi I L6

di met hy PHRERGEYZOBFRAET - 2-pyri mi dinyl] ami no] benzonitrile. 15 4-[ [4-]

[ 4- (2-cyanoet henyl ) -2, 6-di net hyl phenyl ] am no] - 2-pyrim di nyl ] am no] -
benzonitrile, in particular the E-isoner, has excellent HV replication
inhibiting activity against the wild type of HV as well as drug and nulti

drug resPst e PEseHinysnidgn 1afates to the fumarp é?lﬁngdm Raanprtbawd-2&si st ant to
art-known drdugétsylbhenyh@nm@]rpwﬂdudiﬁﬁ]a&ﬂiﬁtﬁbé&ﬁomﬂe Phbshack@ice a good

candi date faor the or th t of HV

i nfection. ﬁpﬁﬂo%%oé\sﬁﬁ@ﬁ)%ﬁg %aéﬂfit‘ug@g%ﬁlty% BI(S:BHaB?Pa? r}h%%ﬁ%oaglﬁ(% profile is
however not phimmaonitigal doapbsitionshi ch det ermi nes the drugability of a conpound.
25 A good drug candi date should preferably also be stable chemcally as well
as physi cal |l shoul d have_an acceptabl e toxi ci t%rp profile; should have an

accept able %é@é@éﬁ@%@‘ﬁqlpf’@? HWH@U&‘?“G}H\A&@P]&%E pytigpidite deRvativeRBBangwhish| uences
the dose of 4 [[qu%&fdéthléﬁﬁ}llz rsaﬁmémylph&@l]aﬂmom%ﬁy&ﬁhd@ﬂ]arﬂn@]r der to reach a

t her apeutic fec ve. conce ound in the patient.
Conpounds h%\%’%ﬁ%ﬁel%éf .P&a%ﬁCFﬁtﬁaﬁm?ewo‘éaS*{]tﬁ tﬁeéeorlégdm ni stered in higher
doses conparéd i@ 162581 alisvitse paeesses ta phipgleel- [[h[@a(ﬁaayhmdat}ienyly-z 6-Possi bl e
consequences; %thﬁ _n?ﬁ?xgmt)gﬁﬂlﬂpﬁﬁylgﬁﬂf?@b%}ﬁm gprise : an increased risk

to adverse e nin e In Ize of the dosage form an increase
in the f1|5equency 35 of adm nistration. These factors may influence adherence

to antiretravid.gl-t mmenyljlz 6113@5@;;)@@@@9@1@9@ -pySinfididyYdminE oSt

| mpor tant f %%Itlz%gll%rlfe lnlplfjnetlnc% ar etﬁle‘sor%];r gstelx\clc-g{%nfs ﬁI\(/) replication inhibiting activity

against the wild type of HIV as well as drug and multi drug resistant strains of HIV (i.e.
strains which have become resistant to art-known drug(s)). The compound has thus

20  potential to be a good candidate for the development of a medicament for the treatment
of HIV infection.

High pharmacological activity, a good pharmacological profile is however not the only
factor which determines the drugability of a compound.

25 A good drug candidate should preferably also be stable chemically as well as
physically; should have an acceptable toxicity profile; should have an acceptable
bioavailability.

The bioavailability of the compound influences the dose of the compound required for
30  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
35  of administration. These factors may influence adherence to antiretroviral therapy.



H 'V treatnent. Increase in dosing frequency and increase in pill size may
|l ead to reduced therapy adherence and hence reduced therapy effectiveness.
5 Therefore, when designing a nedicanent for HN treatnment it is preferable
to have an active conpound with an acceptabl e bioavailability. The
bi oavail ability of a conpound intended t®» be adm nistered orally, is
dependent on the conpounds solubility in water as well as the conpounds
perneability (its ability to 10 be absorbed across the intestinal
menbrane). A scientific framework for classifying drug substances based on
their aqueoudheray asihpiengas apiof the 8195t imapriass fasioapinflueseingsthe pifectiveness of
Bi ophar nﬁCGUHﬂV&eMﬁﬁlmtlﬁ@%lwﬂos&gsﬁr anB@ﬁrea@@ExQﬂﬂbﬁ@lﬂaﬁ ldableo BCS, drug
subst ances ar e cl.assifi as foII (} ass gh Solubility - High
Per meabi | i ty él erapy §¢ hIePcteJe ue I%F#%%B/ e fy Cass 3: High
Solubility - Low Perneabili ty Class 4: Low Solubility - Low Perneability 20
Conmpounds: W ma

nmp 5 tl’ﬂer?fOM)Wh%I?hé&l?ﬁmluiﬁt %’ m@&c én?%rg-ﬁr\/'ﬁ?e%{?ﬁén't %ﬁs ér‘éfe?zﬁ)% té nhfe y

suffer froma bi oavai 1 en adnm. nistere ree base

4-[ 4-[[ 4- (23‘8V§ﬁ6@PW&4W1}h32’4§9@1t%P&W91“6H U ani no] - 2- pyri mi di nyl ] -

am no] benzonitrile can be classified as a BCS class 2 conmpound and has thus
alow 25 so

3 (D[ [a- ( 2B biotialiefiot St Sompgratipieogistia by pormipisispd raly s dependent on

pyri m di nyl ] theicombownds soliibitityl i vaterss well apthie gompoiirds permebplitys(dh atilityitoy i n
wat er, by ab§gm0&@d%gogghg esBRY iR - Consequently, when administered
orally in a conventi onal | °d dosage form a |ow bioavailability may be
expected. 30 \Wen confront ed with a BCS cI ass 2 corrpound i ntended for oral

d trat | l,ed. I d t t
expl or 1 ng- podarisfiit Py R 1 o BB IS UG BO BafPi oo O
i nstance by polelityiand nacstlaplmeupeabdttglsstm Blophamatremtlss ClaasiBeatian Sa$tsro of ol | owed
for 4-[4-[[ Acs2-AxsRaRlbemBAs %é&bﬂ%é@%@%@éﬁhhas follows:

am noj - 2- pyri m di nyl ] am no| benz | e. The prepared salts appeared to

have onI a slight |rrp@%egllr§§{ g@hﬂﬂﬂ%sﬁlgh}yg%ﬁee bifik in HCA. The prepared

salts stlf belong to he prepared salts a 5

| ow bioavailibility c ex ted. ect.ed| it has now been found
that the funarate salt&@fsrgsr@ %i\(%—!)l‘g%f gy

of 4-[[4-[[ 4- (2- eyanoet henyl) 6- di met hyl phenyl ] am no] - 2-
Class 3: H1gh Solubility - Low Permeablhty

Class 4: Low Solubility - Low Permeability

20  Compounds with a low solubility or a low permeability (class 2 to 4) may suffer from a
low bioavailability when administered orally.

Free base 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenylJamino]-2-pyrimidinyl]-
amino]benzonitrile can be classified as a BCS class 2 compound and has thus a low

25 solubility in water. 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]amino]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.

30  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.



pyri m di nyl ] am no] benzonitrile, in particular its E-isoner, has a
significant inproved 10 in vivo bioavailability conpared to the free base.
In fact, the present salt adm nistered as a solid dosage formhas an in
vivo bioavailability which is conparable with the bioavailability of the
free base adm nistered as an oral PEG 40® sol ution, Because of the increased
bi oavail ability in vivo, the fumarate salt nay be fornmulated w thout the
need of conplex formulation techniques 15 The fumarate salt of the present

i nvention was al so found {o be_non roscopic_and to _be chem cally and
physi cal |y sTBBrie yagalse follayed f?éﬁo[i‘{ ﬁéﬁ% -CHOpleRY)-2.0-dinethypBeAYEr at ures. 20
Theref ore, thainpl-296tinidifyRiftihé]berzohiailes to a conpound of forrmula (1), i.e.

Z, hF[ f4 u [n[iza'z S é%fﬁ%aé?%% %ﬁegﬂ?% a sﬁlglhé 1mproved solubility in water and in

phenyl ] am noHC2- By prepadedalty st bedgripetn BEI alass e Thas, Misoxordbe prepared salts a

st er eocheyr Cﬁ)lel}'ioa\Jaﬁf?ﬁ‘[ﬁg'CGulfi‘Bé oﬁ geof, 25 Thus, the present invention
relates in particular to a conpou of formula (1) HOOC \ N ~NYN 11~ \ 1|

COON CNCH=CH N N (n a Noxide or a stereochemcally isoneric form
t her eof . Thethmbte&yjlohaﬁmo@fbe‘eheo@aemmefamaﬂawwu(@zfnsf ormula (I) are neant

to conprise f f n veral ,tertiary
it ogen at ortepEr AR 3 s kBT Bunoki R E Ry Phak BHRlER

" st er eocheni pyithiginydemino]usnfavitnile; iraarticda 1th@=1@¢m¢rehasraeslgteﬁ¢amemm¢\redt he

possi bl et ef,e0l SRkl rcﬁﬁlgWaa tthk ARe s&m)wa@t e Jré&%ﬁ‘%‘aﬁ alithinist@@fl the

N- oxi des, or quaternary 0SSess, éss "ot se _nmenti oned or
i ndi cat ed, t At sideiesagsf OTgERAs gA 41 Yléi‘i’lg’@?vatl Infl 16’0 %ﬁ&oﬂ@ﬁ@gféé‘“f%e m xture of
al | possi bl Ebﬁa@ﬁlablﬁ@cdf&m fred lbaﬁe hérDifiteral a‘s@nmssal 2EOMI0Isorsioeach of the

i ndi vi dual d d
alrjla!t \élr n;?y 21%18&;@5 s {[1) %%glb %?V?lpg) ﬁl%g ‘)%oaﬁ) ‘i“ﬁlglrawsgiélneas's efé&%&u\r{%%(g?}ecr:’lr cally
i someric for withoit ther’@edofrmmmck tofrmalatientechniques.ar e

15

The fumarate salt of the present invention was also found to be non-hygroscopic and to
be chemically and physically stable in different conditions of humidity and
temperatures.

20  Therefore, the present invention relates to a compound of formula (I), i.e. the fumarate
(trans CH(COOH)=CH(COOH)) salt of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethyl-
phenyl]amino]-2-pyrimidinyl]aminoJbenzonitrile, a N-oxide or a stereochemically
isomeric form thereof.

25 Thus, the present invention relates in particular to a compound of formula (I)
— "1

HOOC

N_N_K
s
CN-CH=CH X

@

a N-oxide or a stereochemically isomeric form thereof.

The N-oxide forms of the present compound of formula (I) are meant to comprise the
30  compounds of formula (I) wherein one or several tertiary nitrogen atoms are oxidized
to the so-called N-oxide.



obviously intended to be enbraced within the scope of this invention. 10 The
conpound of fornula (1) may exist in 2 stereochem cal configurations at the
doubl e bond of the cyanoethenyl chain, i.e. the E (Entgegen) configuration
(E-isonmer) and the Z (Zusanmmen) configuration (Z isoner). The terns E and Z
are well known to a person skilled in the art. 15 A particul ar enbodi nent of
the conmpound of formula (1) is the E-isoner, i.e. a conpound of fornula
(l-a) HOOC N C COOH (E) (1-a) Another particular enbodi ment of the

conpound of for rrul 3 is the Z-isoner, i und of fornula
(1-b) HooC ﬁ%@?hemaﬂy jsoperic fprpg” muse‘é %remh%fﬁ&r@ ngsetldPence is nmade
herein to thposableawamﬁsorﬁdﬂe foraisowiiech ﬁlemhp@mdajﬂyortrﬁlm)r hid theNkéRides, @f the E-

d the Z-i
moant i Ce. - QTGS ey dRectse, IS clrBnRLAOMMANbLRORESE R L2, 20 o
more t han 80%ecfflcat1 HesigRatigmakthe C@np@mdudemsaher mixteretof ellpessiblior e t han 90% of

the E-i Soﬁerstegcheﬁﬁt’fa’lly%h{éhc IFEHR 8 $ell b$ edcR O Hre! 1§&W€ﬁal5’f§6lﬁ%@%ﬁtﬁ|o|fy free of
the Z-isoner ee-5- in this context_ ref ehsto -Z-m Xtures

with no or af%glg (ﬁ&n thesltéﬁéﬁdes golyates rspyalermary aines substantistly e pt @eas much as
90% in part pthed 1adm&5%@feoehe&ncﬂl§%wmi9S%Ifsfoft}kbeconﬁouﬁmﬁbnmﬁa Whemever

reference | sﬂm%%l}glﬁ%g?%et%%e eﬁl%réed\% e StC I?%‘EHE‘% ]&ehéomer or any isoneric

m xture of t i'SO ereln i'soner i s predom nantly
present is neant, i.e. an isomeric mxture containing nore than 50%or in

fﬁ;ﬁ I g BL/@% f Wﬁ@c&nﬁlﬁﬂnd 8@?&@&1&(1) gr;a?eéﬁs@gfz ster@6chBYRAI B agoﬂ%ad‘c tHecul ar nore
0
substanti al | ‘T%tleé@ gforﬁ'ﬁé’y@lqegh algdtfsf}ﬁ[ﬁ &glrtgegeq)rcg guration (- 1somer)

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

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

15 A particular embodiment of the compound of formula (I) is the E-isomer, i.c. a
compound of formula (I-a)

HOOC

M@“ e )l

T '
I

R Q! g coo
E)

(-2)

Another particular embodiment of the compound of formula (I) is the Z-isomer, i.e. a
20 compound of formula (I-b)

HOOC
N NN )
~
GN \[;;]/ COOH
N ~N «
SN (I-b)
o (Z) i

Whenever reference is made herein to the E-isomer, the pure E-isomer or any isomeric
mixture of the E- and the Z-isomers wherein the E-isomer is predominantly present is
25  meant, i.e. an isomeric mixture containing more than 50% or in particular more than
80% of the E-isomer, or even more in particular more than 90% of the E-isomer. Of
particular interest is the E-isomer substantially free of the Z-isomer. Substantially free



10 in this context refers to E-Z-m xtures with no or alnost no E-isoner,
e.g. isoneric mxtures containing as nuch as 90% in particular 95% or even
98% or 99% of the Z-isomer. Polynorphic forns of the present salts al so
fall within the anbit of the present 15 invention. Polynorphic forns of
phar maceuti cal conpounds may be of intergst to those involved in the

devel opnent of a suitable dosage form because if the polynorphic formis not
hel d constant during clinical and stability studies, the exact dosage used
or measured 20 may not be conparable fromone |lot to the next. Once a

phar maceut i cBithissppexidefersdo Enfunixiureg withnops almast ng Z-i501es, ¢ AOMHCr ecogni ze

t he pol ynor pﬁh)@urﬁ:@édﬂt:ﬁﬁh%‘d@ﬁlﬁ&l asD09R G parQ8RIBYS & dVeh 98RDE YD dffiat t he
production process use the sane formand that the same anmount of drug is

i ncl uded in Eﬁ%ﬁmﬁbsage. Therefore, it is inperative to assure that either
a single polynorphic formor sonme known conbination of polynorphic forms is

25 preseni. Meﬁél%fe}fé?éhce :&E@é Herdif? &t‘ﬁ@k%‘drﬁer re@)éo éﬂ&érr%% ﬁ%%ﬂ@ced

t her nodynam ¢, sta e nore suit han ot ynor phol i c
forms for inEiXigeehthed- aﬁﬁa}er%@eﬁlﬂsmereﬁlbﬂlﬁr@rla@m@rng prefigmipantdy peseatis, a

pol ynor phi ¢ fn@in1) ief a@1s6ﬁh€iﬁ@ﬂl@dul@fconthl|ﬁﬁl iThote fah GOY% & ih baﬁa@manﬁﬁa&mnc al
ent|ty but sta Il ne ar ent addi tion

t 0
forms (solva (2)§)Of&ﬁ icﬁgl?lgr o(%:r AR )i “W?é““b‘iaég@ﬁ?r@%%%ﬁﬂfffﬁ 185bI8 to form
al so fall wi pdrtienlartintematos thedd-isoimer pibstamindly ifiew ehithe disolbzma fphsemtiolly Seech f or ns
are €. 9q9 hygrifis@snte rS@fbc’cb@:tE%li‘tﬂ%O%do'df% o??hd/ﬁtl&?né?ree %@féﬂ@ al so

referred to as pseudqopo erre IC salt.
Waenever useWIWP%P%%g % tnﬁéh 2¥0%- 18 perpelerP 536 of qyﬁﬁﬁﬁ% 0(r|9? qfithen) or

(T-b)" is nmegntomdro al so |nclude the N-oxide forns, the stereochemically
isoneric forms and the pol ynorphic or pseudopolynDrphic forms. O speci al
interest is a stereochemcally 6_ pure formof a conpound of fornmula (1). A
preferred coRpyumarphisffofray efithepiebont sadts also ddlnpidhin thecfmtfivefithe pregent a) . The
conpoundss of ;fenpwl a (1), (l1-a) or (1-b) can be prepared by reacting the 5
corresponding free base wth fumaric acid in the presence of a suitable

sol vent, such as for exanple a suitable acid, e.g. acetic acid. The

conpounds of Pélg)mmﬂh&b fotms Oi(ﬂhaﬁl)laC@lﬁtldal cdMpodAdsemANtd sfahteyd to Mosabivoed y. They
are able t0|ﬂh chua& | V-.1. rﬂV(men
rphic form i3

| munodef i ci glncy evf&p{?enh()f% Su%%q% 3053%? fogfl(l)bﬁ?aélgﬁ if lym? uir e&o nmune
Defi ci ency Sheldrcomsiang mrmg)clmal and stability studies, the exact dosage used or measured

20  may not be comparable from one lot to the next. Once a pharmaceutical compound is
produced for use, it is important to recognize the polymorphic form delivered in each
dosage form to assure that the production process use the same form and that the same
amount of drug is included in each dosage. Therefore, it is imperative to assure that
either a single polymorphic form or some known combination of polymorphic forms is

25  present. In addition, certain polymorphic forms may exhibit enhanced thermodynamic
stability and may be more suitable than other polymorpholic forms for inclusion in
pharmaceutical formulations. As used herein, a polymorphic form of a compound of
the invention is the same chemical entity, but in a different crystalline arrangement.

30 Solvent addition forms (solvates) which the salts of the present invention are able to
form also fall within the ambit of the present invention. Examples of such forms are
e.g. hydrates, alcoholates and the like. Solvates are herein also referred to as
pseudopolymorphic forms. Preferred is an anhydric salt. '

35  Whenever used hereinafter, the term "compound of formula (1), (I-a) or (I-b)" is meant
to also include the N-oxide forms, the stereochemically isomeric forms and the
polymorphic or pseudopolymorphic forms. Of special interest is a stereochemically



humans. The HI 'V virus preferentially infects human T-4 cells and destroys
them or changes their normal function, particularly the coordination of the
i mune system As a result, an infected patient has an ever decreasing
nunber of T-4 cells, which noreover behave abnormally. Hence, the

i mrunol ogi cal defense systemis unable t& 15 conbat infections and neopl asns
and the HV infected subject usually dies by opportunistic infections such
as pneunoni a, or by cancers, Qher conditions associated wth IHV infection
i ncl ude thronbocytopaeni a, Kaposi's sarconma and infection of the central
nervous syst By dprat efck ompored pfoprdy e sainveerehipamonad pldRrmyladhisd ng in
denenti a andc@yﬁm@@fosmqm(ag) progressive dysarthria, ataxia and

di sorientation. H'V 20 infection further has al so been associated with

peri pheral neuropathy, progressive generalized |ynphadenopathy (PG) and

Al DS-r el at edThoeqrhmxandsl@Eprmulnd),(F-aseti-bwnbe propsred by ocastimgthact i vi ty agai nst
drug and sl td bt dieStR At with }(xma?itcra@fdfl.ﬁ the'ﬁ?%s@%etdf%‘éhﬁe[bléjéo‘l'&nﬁ@ﬁ’cthé' tidrug
resi st ant HI}/ 1 strains, imre in particular the 25 present conpounds show
activity aga 95 Sxapplea syijabiepcid 8§p%¢@?1%19q1 H V-1 strains, that have acquired
resi stance to one or nore art-known non nucl eosi de reverse transcriptase
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tr ?FZCE .[ B ?3 Fibght ’gx'etagt'icﬁo 39 agaﬁ oY iR Fx)mgﬁi;e Q'aﬁa@ﬁe]ytsyhm%ea(%mgj hy o

C
- 2-pyri m di nYFPE FB@%%&HFPWW@@@H@% W&H celggnd slestepypdrem i ch i s
i ncor por at edclwpes theibyortreat ﬁmeﬂimgpaxﬁ&ﬂm}ethte Qodriimatioradiithd Bimane systbmprgper ti es,

part i cularly %&Sft Fandh) hte&ﬂ Eé{le‘ﬁ{ }92{% evgr decrggst? ecﬁu%be}/?f qucleﬁ% ld&lhy 1 replication

i nhibiting ad reat ment of
i ndi vi dual s m(?f@(i@réwhw ganemzably. Hme,tth@lmmm@kdsfem SVﬁelQeS umbbdm ons. In

-7- genenal , cédigat %&%H@Qﬁ rﬂ:BpltaBﬁs B{decﬁ@HtV Hd’fé’&&i‘- éu@j%cmalﬁﬁdlbks in the

treatnment of warm ng‘éc | s 1 nfect e%é( ses ¥\,hose exl stence is

medi at ed by, OPPrortuH’éB% tlﬂ%sosr‘\l PHRNCURO APt \?é?“seés t T’Fs"@P HPRsAsSoct8ild t i ons

whi ch nmay bewithéll&rihfdti@r includetik@nbosytopadnize Kapssposuactsnaodndtitfectionas eet

i nventi on, eg | r pat hogenic
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generalized lymphadenopathy (PGL) and AIDS-related complex (ARC).

The present compounds also show activity against drug and multidrug resistant HIV
strains, in particular drug and multidrug resistant HIV-1 strains, more in particular the
25  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.
30
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.

35  Due to their antiretroviral properties, particularly their anti-HIV properties, especially
their HIV-1 replication inhibiting activity, the present compounds are useful in the
treatment of individuals infected by HIV and for the prophylaxis of these infections. In



dementia and nultiple sclerosis Therefore, the conmpounds of formula (1),
(I-a) or (I-b) can be used as a nedicine. 10 The conpounds of the present
invention may therefore be used as nedici nes agai nst above-nentioned
conditions. Said use as a nedicine or nethod of treatnment conprises the
adm nistration to H V-infected subjects-Bf an anount effective to conbat the
conditions associated with 111V and ot her pathogenic retroviruses,
especially H'V-1. In 15 particular, the present conpounds nay be used in the
manuf acture of a dicanené for the treatnment or the prevention_of HYV

infection, pBYEE)db SeriRouns RS the rsseRkifyergion pmay bejussfutin thfreafeny pbw of t he
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especi al |y Hirated viftletheicompourgaotithewrasent invsniien, senscinhie cenditions ssseeistedn,

pr ef ertab! y ocvff_h Hﬁl‘?{ﬁha'oﬁfef ﬁe}th@anic ragqvﬁﬁseﬁfifnaﬁaé Xﬁ)%%}%h:{e&fq{dﬁozfge& of the
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vari ous phainfectienti cal conpositions for adm nistration purposes. As
appropriate conpositions

In view of the utility of the present compounds, there is also provided a method of

20  treating mammals, including humans, suffering from or a method of preventing warm-
blooded mammals, including humans, to suffer from viral infections, especially HIV
infections. Said method comprises the administration, preferably oral administration,

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

25 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

30 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).

35
In particular, the present invention also relates to a pharmaceutical composition
comprising a pharmaceutically acceptable carrier and as active ingredient a



there may be cited all conpositions usually enployed for systemcally

adm nistering drugs. To prepare the pharmaceutical conpositions of this

i nvention, an effective anmount of the conpound of formula (1), (l-a) or
(I-b) as the active ingredient is 10 conbined in intimte adm xture with a
pharmaceutically acceptable carrier, whi-gh carrier my take a wide variety
of fornms depending on the formof preparation desired for adm nistration.
These pharnaceuti cal conpositions are desirable in unitary dosage form
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powder . Any 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

25 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

30  suitable wetting agent, optionally combined with suitable additives of any nature in
minor proportions, which additives do not introduce a significant deleterious effect on
the skin. Said additives may facilitate the administration to the skin and/or may be
helpful for preparing the desired compositions. These compositions may be
administered in various ways, e.g., as a transdermal patch, as a spot-on, as an ointment.

35  The salts of the present invention may also be administered via inhalation or
insufflation by means of methods and formulations employed in the art for
administration via this way. Thus, in general the salts of the present invention may be



system devel oped for the delivery of solutions, suspensions or dry powders
via oral or nasal inhalation or insufflation are suitable for the

adm nistration of the present conmpounds. 5 The conpounds of the present
invention may al so be topically admnistered in the form of drops, in
particul ar eye drops. Said eye drops may9be in the formof a solution or a
suspensi on. Any system devel oped for the delivery of solutions or
suspensi ons as eye drops are suitable for the admi nistration of t he present
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sponges, foaimyer alﬁtldma@paﬁihlghsmpecm@rtm mﬁna@&ﬁmouﬂup@lﬁﬁmﬁ@‘a es for 30
B oo Bk RRRULCAL Olbe MR IRL P S ERLAG PUSERLe LABLEDS,

nout hwashes Ica ons, an
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resi dence ti MRECTEIU %ﬁf&ﬁelﬁ‘ﬁﬁﬂ’}’fﬁ’&aéﬁfqné% ceod G4 %’ﬁh&i the genigls, echm, 35
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bi oadhesi ve, cbﬂprising a pharmaceutically acceptable carrier and as active ingredient an effective
amount of a compound of formula (), (I-a) or (I-b) provided that the composition does
25 not contain one or more nucleoside reverse transcriptase inhibitors and/or one or more
nucleotide reverse transcriptase inhibitors. As appropriate special adapted
compositions there may be cited all compositions usually employed for being applied
to the vagina, rectum, mouth and skin such as for example gels, jellies, creams,
ointments, films, sponges, foams, intravaginal rings, cervical caps, suppositories for
30 rectal or vaginal application, vaginal or rectal or buccal tablets, mouthwashes. To
prepare such pharmaceutical compositions, an effective amount of the active ingredient
is combined in intimate admixture with a pharmaceutically acceptable carrier, which
carrier may take a wide variety of forms depending on the form of administration. In
order to increase the residence time of such pharmaceutical composition at the site of
35  administration, it may be advantageous to include in the composition a bioadhesive, in
particular a bioadhesive polymer. A bioadhesive may be defined as a material that



particul ar a bi oadhesi ve pol yner. A bi oadhesive nmay be defined as a materi al
that -10- adheres to a |ive biological surface such as for exanple a nucus
menbrane or skin tissue. Thus, the present invention also relates to a

phar maceuti cal conposition conprising a 5 pharmaceutically acceptable
carrier and as active ingredient an eff@0tive anmount of a conpound of
formula (1), (l-a) or (I-b) characterized in that the pharnmaceutica
conposition is bioadhesive to the site of application. In particular, the
present invention also relates to a pharmaceutical conposition conprising a
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Pr ef er abRdy, totpgoduce the desired therapeutic effect in association with the required
: pharmaceutical carrier. Examples of such unit dosage forms are tablets (including
scored or coated tablets), capsules, pills, powder packets, wafers, suppositories,
injectable solutions or suspensions and the like, and segregated multiples thereof.

25  The exact dosage and frequency of administration depends on the particular condition
being treated, the severity of the condition being treated, the age, weight, sex, extent of
disorder and general physical condition of the particular patient as well as other
medication the individual may be taking, as is well known to those skilled in the art.
Furthermore, it is evident that said effective daily amount may be lowered or increased

30  depending on the response of the treated subject and/or depending on the evaluation of
the physician prescribing the compounds of the instant invention.

The pharmaceutical compositions of the present invention can be administered at any
time of the day independently of the food taken in by the subject. Preferably, the
35 present compositions are administered to fed subjects.



35 present conpositions are adm nistered to fed subjects. -11- An

i nteresting enbodi nent of the present invention concerns an oral
pharmaceutical conposition, i.e. a pharnaceutical conposition suitable for
oral adm nistration, conprising a pharmaceutically acceptable carrier and
as active ingredient a therapeutically-léffective amount of a conmpound of
formula (1), (I-a) or (I-b); in 5 particular a pharmaceutical conposition
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conposi tions nprise 35 wetting
agent . preferably from about 10 mg to about 250 mg of the correspondlng free base, even

20  more preferably from about 20 mg to about 200 mg of the corresponding free base.
Preferably, the present pharmaceutical compositions contain those quantities of a
compound of formula (), (I-a) or (I-b) equivalent to 25 mg, 50 mg, 75 mg, 100 mg or
150 mg of the corresponding free base (base equivalent).

25 As used hereinbefore or hereinafter, the term “about” in relation to a numerical value x
means, for example, x £10 %.

The particle size of the compound of formula (I), (I-a) or (I-b) preferably is less than 50
um, more preferably less than 25 pum, even more preferably less than 20 um. Further

30  preferred is a particle size of about 15 [m or less, or about 12 um or less, or about 10
um or less, or about 5 um or less. Most preferably, the particle size ranges between
about 0.2 and about 15 um or between about 0.2 and about 10 um.

The pharmaceutical compositions of the present invention preferably comprise a
35 wetting agent,



-12- As for the wetting agent in the conpositions of the invention, there
may be used any of the physiologically tolerable wetting agent suitable for

use in a pharmaceutical conposition. 51t is well-known in the art that a

wetting agent is an anphiphilic conmpound; it contains polar, hydrophilic
noieties as well as non-pol ar, hydrophel-c noieties. The terns "hydrophilic"

or "hydrophobic" are relative terns. 10 The relative hydrophilicity or
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20 It should be appreciated that the HLB value of a wetting agent is only a rough guide to
indicate the hydrophilicity/hydrophobicity of a wetting agent. The HLB value of a
particular wetting agent may vary depending upon the method used to determine the
HLB value; may vary depending on its commercial source; is subject to batch to batch
variability. A person skilled in the art can readily identify hydrophilic wetting agents
25  suitable for use in the pharmaceutical compositions of the present invention.

The wetting agent of the present invention can be an anionic, a cationic, a zwitterionic
or a non-ionic wetting agent, the latter being preferred. The wetting agent of the
present invention can also be a mixture of two or more wetting agents.

30
Suitable wetting agents for use in the compositions of the present invention are listed
below. It should be emphasized that said list of wetting agents is only illustrative,
representative and not exhaustive. Thus the invention is not limited to the wetting
agents listed below. In the present compositions, also mixtures of wetting agents may
35 be used.

Suitable wetting agents which may be used in the present invention comprise :



a) Polyethylene glycol fatty acid nonoesters conprising esters of lauric
acid, oleic acid, stearic acid, ricinoic acid and the |like with PEG 6, 7,
8 9, 10, 12, 15, 20, 25, 30, 32, 40, 45, 50, 55, 100, 200, 300, 400, 600
and the like, for instance PEG 6 |aurate or stearate, PEG 7 ol eate or

| aurate, PEG 8 |aurate or ol eate or stedBate, PEG 9 ol eate or 5 stearate,
PEG 10 |l aurate or oleate or stearate, PEG 12 |aurate or oleate or stearate
or ricinoleate, PEG 15 stearate or oleate, PEG 20 |aurate or ol eate or
stearate, PE ear PEG 32 laurate or oleate or stearate, PEG 30
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stearate, P&&i@ﬁtesﬁ@aﬁ@,tr&moﬁ?ﬁ@ldﬂﬂ thé Blad weith PEG®, 28,391 1), 1IPHG, 202 5p8®&at e,

PEG 400 ol eak gy PG00 hahesohl it AR iyt SR hulhelPHONILAGR Lh

group are for’in SCO auri Mapeg,
Cr emophor,  EveArgiaREG-7dldeker lauvgte | PEGES dateate omlbamm Ste@E@t@,tHﬁQrP)ﬂG@ye or

Pol yet hyl ﬁnestéﬁré‘tGCI‘ECf}-@D 126rA€ biolehte st §éa§at@qim !§laﬁﬂitéjér%‘¥éa?er§r s@@caralt@&rl'zc 5218' d,
oleic ac

stearic acid,, i
32, 400 and PHR F%tfeé’%ﬁa ?%Fte?rﬁ@toaﬁ@éteﬂ%ﬁ% éﬁqf%{ﬁPh? gatgpr ﬁ?ag%t&al’a%&& PEG 10
di paI m t at e, sterfle IPEGH3D dauraaé or aleatd br witasdte PEG-80 searate PEGHO lauktée?0 di | aur at e

o It e ot Bk of Ol GRIARED SRufld PHESH A, FreteatatB g BB, |

PEG 400 di ol eat e or di Stear
are for i nst@frﬁﬁ@fqt%&ﬁ@ &QQW@@’E%@WWQP 6 @eatﬁ(thhm‘ft}ngcagelps)l yet hyl ene

gl ycol fadtybadédgh ril‘ils ?afe%i Rktafide¥ndive 8s BRI 28 $@Ke§§é6nﬂ?iuﬁd5’cEG 4-150

e o g ol D e LAl e 1o

di stearate a
i nstance knb)vﬂ?blmhylﬁa&%d:ﬂ))l thyty Boild yiédsteyd @n@nglhgdmlsteg;lqfda&nmlacfﬂaﬂtémcaci d esters

such as for jns IPQ%E% gg%q?%g a8k 351?(? h%lhke LzﬁtﬂrP%IGe? Oer % 32‘6%%’ I40? LI?@TEEEE\?I

gl yceryl ol eaté aurate

gl yceryl | aufoaﬂ@tanPE@Q@ ¢ a}l@éﬂrqfldlﬂt@mt%\tp@(h dlph]@ﬂatekBEG(ltZHblaW@thqrng 25
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natural and/ de@ﬁegst :%?};c%gfa%l §1d9:'ion‘8' JRa die eyﬁﬁﬁuréé Elg:g'ag%r%i&ﬁpl%%E@aSt or

oi |, hydroge ate vitam n K,

an edi bl e vefdf@BIo80 and dijaugpte, @W éﬁ@ mopy anﬂéh@lmite Micafuf0 ono aphl m  ker nel

oi |, aprpgot dllﬂ@él’@@'an@'tﬂe,h}@' (RNGetfhd ane telog ingk@thlss%iﬁﬂip @8 fhbkstadlde cast or oi |
or hydrogengt ed cgéet or or corn glycerl es or alnond gl ycerides, PEG 23

castor oil %Ir ogenated castor oil or trioleate, PEG 35 castor
oil, PEG 30 d}a&dlynthmde ghycol glycerol fatty acid esters such as for instance PEG-20 glyceryl

laurate or glyceryl stearate or glyceryl oleate, PEG-30 glyceryl laurate or glyceryl
oleate, PEG-15 glyceryl laurate, PEG-40 glyceryl laurate and the like; (the wetting

25  agents belonging to this group are for instance known as Tagat, Glycerox L, Capmul)
e) Alcohol-oil transesterification products comprising esters of alcohols or
polyalcohols such as glycerol, propylene glycol, ethylene glycol, polyethylene glycol,
sorbitol, pentaerythritol and the like with natural and/or hydrogenated oils or oil-
soluble vitamins such as castor oil, hydrogenated castor oil, vitamin A, vitamin D,

30  vitamin E, vitamin K, an edible vegetable oil e.g. corn oil, olive oil, peanut oil, palm
kernel oil, apricot kernel oil, almond oil and the like, such as PEG-20 castor oil or
hydrogenated castor oil or corn glycerides or almond glycerides, PEG-23 castor oil ,
PEG-25 hydrogenated castor oil or trioleate, PEG-35 castor oil, PEG-30 castor oil or
hydrogenated castor oil, PEG-38 castor oil, PEG-40 castor oil or hydrogenated castor

35  oil or palm kernel oil, PEG-45 hydrogenated castor oil, PEG-50 castor oil or
hydrogenated castor oil, PEG-56 castor oil, PEG-60 castor oil or hydrogenated castor
oil or corn glycerides or almond glycerides, PEG-80 hydrogenated castor oil, PEG-100



hydr ogenated castor oil, PEG 38 castor oil, PEG 40 castor oil or

hydr ogenat ed castor 35 oil or pal mkernel oil, PEG 45 hydrogenated castor
oil, PEG 50 castor oil or hydrogenated castor oil, PEG 56 castor oil,

PEG 60 castor oil or hydrogenated castor oil or corn glycerides or al nond
gl ycerides, PEG 80 hydrogenated castor 9#, PEG 100 -14- castor oil or

hydr ogenat ed castor oil, PEG 200 castor oil, PEG 8 caprylic/capric

gl ycerides, PEG 6 caprylic/capric glycerides, |lauroyl macrogol-32 glyceride,

stearoyl nmacrogo] ceride, tocopheryl PEG 1000 ccinate (TPGS); (the
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sorbitan tebollsnRrNKeEBRS)sor bitan t etrast earate, PEG 80 sorbitan

nmonol aur & e, h)REG o1t teDcol fepiaal B fid MdraSuckPad &8 @Xxarapld PEGe1( dostan (t he

wetting agenis be jng.t.o this group are or instance known.as Liposorb,
Tueen. - Dacol REE: PREHAERrS @ artadiaHafe & s5ofign sBgtatogrmarlt RRton s @, et her s
such as for sabitaandelcPES ddbigineydnogstearatoor sebiydn m@pelntiate oosorkitapar yl et her,

PEG- 20 ol eyl g . Y, et her,
PEG 23 | aur yﬁngiéf%ﬁ%fa?%’ IP;ES}r 21e{tE ?{B%%O@I%ag%ggﬂg ggélgﬁénertnﬁgﬁ%ﬁéd@g Fl}eé i ke; (the

wet ti ng agentsPiF@IreaRgPrisgtetos serhitan erAlpTae aT sasbitanaqnesicraienBiin-89rbiiat pe,
Brij) J)28ugmbn®sdatits PRG-50 asbitrtetrdofaRNEEG I0GHASEN Bicsf@AE@bRINTONOST car at e,
sucrose tetraoleate, PEG-60 sorbitan tetrastearate, PEG-80 sorbitan monolaurate, PEG sorbitol
hexaoleate. (Atlas G-1086) and the like; (the wetting agents belonging to this group are
for instance known as Liposorb, Tween, Dacol MSS, Nikkol, Emalex, Atlas)
i) Polyethylene glycol alkyl ethers such as for instance PEG-10 oleyl ether or cetyl
25 ether or stearyl ether, PEG-20 oleyl ether or cetyl ether or stearyl ether, PEG-9 lauryl
ether, PEG-23 lauryl ether (laureth-23), PEG-100 stearyl ether and the like; (the
wetting agents belonging to this group are for instance known as Volpo, Brij)
j) Sugar esters such as for instance sucrose distearate/monostearate, sucrose
monostearate or monopalmitate or monolaurate and the like; (the wetting agents
30  belonging to this group are for instance known as Sucro ester, Crodesta, Saccharose
monolaurate)
k) Polyethylene glycol alkyl phenols such as for instance PEG-10-100 nonyl phenol
(Triton X series), PEG-15-100 ocyl phenol ether (Triton N series) and the like;
1) Polyoxyethylene-polyoxypropylene block copolymers (poloxamers) such as for
35  instance poloxamer 108, poloxamer 188, poloxamer 237, poloxamer 288 and the like;
(the wetting agents belonging to this group are for instance known as Synperonic PE,
Pluronic, Emkalyx, Lutrol™, Supronic, Monolan, Pluracare, Plurodac)



nonost earate or nonopal mtate or nonol aurate and the like; (the wetting
agents 30 belonging to this group are for instance known as Sucre, ester,
Crodesta, Saccharose nonolauratc) k) Pol yethyl ene glycol al kyl phenols such
as for instance PEG 10-100 nonyl phenol (Triton X series), PEG 15-100 ocyl
phenol ether (Triton N series) and the {léke; 1)

Pol yoxyct hyl ene- pol yoxypr opyl ene bl ock copol yners (pol oxaners) such as for
35 instance pol oxaner 108, poloxaner 188, pol oxanmer 237, pol oxamer 288 and

the lik t ttl], t I to,.thi f t

nown a5 Sy rELPBI KRS JPOpice CEARE oPiE T AT NS BFBHAE b0l an.
Pl uracare, Ptha faityeacid da}ts e.g >odiun oleate,sodveint laury] sudfete] sdiume laudil szgcccsatateoni c,
ani oni ¢ and s?o‘ﬁhﬁﬁg t%p%u(ffo cfn%t H@Q d;ﬁrg sotdﬂﬁh{} tXteasQ)'dgm??tLtES

sodi um ol eat e m 1 aur sar cosl na SOdI um

Su f
di octyl sul f #diverieineleate @@%tha rhkmswlsa%hﬂ@ salisouig. spdipml chplay godiwedi um st at e,
sodi um rigi n@likeh&ats, rvédmegmd@ﬁola@aﬁ& t}@slkel duh 5@%}1@&1@@ gqd egy@oe}hol atc,

di 5 t hol.at
S b LB Sy B L KRR Pt ooyl
| ysophosphat plipgpleiidyli aﬂmpo}ammq;phnsphkyidghgiy¢e|rafiephospih¢ldplmnnejgdd tb¢ hlemol am ne,
hosphat i dyl osphoric
B o oot er 3 SR EIRphorRIERARL %%dléﬁgf%yﬂﬁ%et s Py enB ORI GT cBioSP
phosphat e, eBlﬂ%Plﬂaﬁ-% egieiifigstipn produsts o‘fg‘fhtty aleehp Saq>rcfa%4ﬂ§01ml e@a%xlvew%hol
et hoxyl ates p\hdsbho?;{a a@iaaﬁ@hwdrﬁe Gb@bldaﬁaﬂﬂﬂmﬁﬁéﬁ b@esucamymtea%&ﬁglyaeﬁdeat es e.g.

succi nyl at ed_npno t ear st ear oyl propyl ene
1y eor” hyclr o ety Fliite, ssRaY At eah YA oo SRES o2t er o of
nmono- and di ginpoe/diacksglated itarmaric acidiestens of eogo-afid dighyaeridencritdic gtidesteisdés,

gl yceryl -1 aCann(?§ﬁ@&1§1y95ncfe§‘tél¥'ceﬁq'IQ:?O es@@&&fyﬂaftfaﬁési ?arcf%/h@festgﬁto‘i’Yaﬂ@%ig§

cal ci um sodi um st ear, oyl - 2- , cal crunl’sodi um st ear oy | at e,
al gi nate sal f&ciumsodinmNgaEyd- ZdPW]aW sAlgrRapdUmstaaEay] I@afrymylgénaé%sa fid the
li ke; sueh apropgdblﬁaglga)l alpthates U‘héﬂdﬁﬂicﬁ?la&s @nd ik hikeyduel scbudthiéy hndsul f at es,

oLl Doz ey el Eoan PR L B U S B LRI 5 5

cCirnate di SOdI um
di sodi um undsd’f;@h@tn%amld@imm@m%’b@mrﬁék}égh/ﬁd“ﬁ ¢ther sulfenatesuedtylas cati oni c

wetting agen&ﬁfo@u&maﬂediﬁﬂﬁﬁﬁ/|d1§oHiuﬁm@bﬂ5HeMIqﬁA ﬁ%éﬂccﬁmﬁt’e R4 Mel1ike;20
amroni um brom e, cetyl trinct é rom de,  dodecy

m
chl ori de, |as B@W?Vl Ve tHR VZRETNL) h?’@ﬁ?“é’g]?{ag’mod‘ﬂuﬁ% Ba! decyfil mmedl}%
phenoxyetfhox yldmnﬁhhwrobﬁn:z ydtgntimethyLathdeditus, brahidy, dodedyll imimemusatHi@idepet ai nes

(lauryl beta] lﬂﬁ)ben%;lg' %)é}ﬁly%[n%gomum salts, diisobutyl phenoxyethoxydimethyl
benzylammonium salts, alkylpyridinium salts, betaines (lauryl betaine), ethoxylated
amines (polyoxyethylene-15 coconut amine) and the like.

25 When in the above list of suitable wetting agents, different possibilities are listed such
as for example PEG-20 oleyl ether or cetyl ether or stearyl ether, this means that PEG-
20 oleyl ether and PEG-20 cetyl ether and PEG-20 stearyl ether are intended. Thus for
instance PEG-20 castor oil or hydrogenated castor oil or corn glycerides or almond
glycerides has to be read as PEG-20 castor oil and PEG-20 hydrogenated castor oil and
30 PEG-20 corn glycerides and PEG-20 almond glycerides.

Preferred wetting agents in the present compositions are sodium lauryl sulfate, sodium

dioctyl sulfosuccinate, or those wetting agents belonging to the group of the

polyethylene glycol sorbitan fatty acid esters, such as wetting agents known as Tween,
35 e.g. Tween 20, 60, 80. Most preferred, the wetting agent is Tween 20.

In the compositions of the invention, the wetting agent is preferably present at a



am nes (pol yoxyet hyl ene-15 coconut am ne) and the |like. 25 When in the above
list of suitable wetting agents, different possibilities are |listed such as
for exanple PEG 20 ol eyl ether or cetyl ether or stearyl ether, this neans
that PEG 20 ol eyl ether and PEG 20 cetyl ether and PEG 20 stcaryl ether are
i ntended. Thus for instance PEG 20 castlér oil or hydrogenated castor oil or
corn glycerides or alnond glycerides has to be read as PEG 20 castor oil
and PEG 20 hydrogenated castor oil and 30 PEG 20 corn glycerides and PEG 20
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agent s bel ongimmpsitiont frefegabbuforofabdihh 6.1 tpabye B9y be meight, yoot peeferdily &omf atty
acid esters, %“?6-5%?%@&2/?%%8@9{-5 known as Tween, 35 e.g. Tween 20, 60,

80. Most pre?erre _ ; agent is Tween 20. In the conpositions of

t he i nvent i ohhe queBtige teHineagentusedinthepresegbiopnepitienmnaydepgnd e the
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of wetting agmealler pgtdeisize g rpquérsemdre wottipg egant.ons nay depend on the 5 anount
of the conmpound of formula (1), (l-a) or (l-b) present in the conposition or
on the particle size_of the conmpound of formula (1), (I-a) aor (l-b). A

hi gher anmpounin e ef a solid jorad phasmaequiired cempesitigpacerdingite thegresedryantghagent . I n

case of & sokicH a9h albldd B BRBEL] the BbmPERNTPA Fhdyialid fAEKRD COntAif ah@rdaiR present
invention, 1Q such as a tablet or a capsule, the conposition may al so

further cont B organi c polynmer. The organic polyner nay be used as a
bi nder during the manufacture of the conposition. 15 The organic pol yner

used 10 the eRIBRRE pORhePhal BEuidduERbinE: dUR%e R AMLEREurt beme Physi ol ogi cal |y

tol erabl e water Solublé synthetic, sem-synthetic or non-synthetic organic
pol ymers. 20COMREMUOBr exanpl e the pol ymer may be a natural pol yner such as a
pol ysacchari de or polypeptide or a derivative thereof, or a synthetic

pol ymer suchras_a pol yal ky] xide (e .g.  PE ol yac t
pol yvi nyl pyr 'rr%f ?rggtﬁgpé{@p@’uﬁes?%%erggﬁnwﬁog 9 Ogﬁ)ﬁ%vﬁflg%lk%g%é%%q y‘ﬁ%?% and
gl ycopept i deshyswjogifally delerableatates splablgspnthetic, semi-synthetic or non-synthetic

organic polymers.

20 Thus for example the polymer may be a natural polymer such as a polysaccharide or
polypeptide or a derivative thereof, or a synthetic polymer such as a polyalkylene oxide
(e.g. PEQG), polyacrylate, polyvinylpyrrolidone, etc. Mixed polymers, e.g. block
copolymers and glycopeptides may of course also be used.

25 The polymer conveniently has a molecular weight in the range 500D to 2 MD, and
conveniently has an apparent viscosity of 1 to 15,000 mPa.s when in a 2% aqueous
solution at 20°C. For example, the water-soluble polymer can be selected from the
group comprising
- alkylcelluloses such as methylcellulose,

30 - hydroxyakylcelluloses such as hydroxymethylcellulose, hydroxyethylcellulose,

hydroxypropylcellulose and hydroxybutylcellulose,

- hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and
hydroxypropyl methylcellulose,

- carboxyalkylcelluloses such as carboxymethylcellulose,

35 - alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose,
- carboxyalkylalkylcelluloses such as carboxymethylethylcellulose,

- carboxyalkylcellulose esters,



25 The pol yner conveniently has a nol ecul ar weight in the range 500D to 2
MD, and conveniently has an apparent viscosity of 1 to 15,000 nPa.s when in
a 2% aqueous solution at 20C. For exanple, the water-sol uble polynmer can be
selected fromthe group conprising - alkylcelluloses such as

met hyl cel | ul ose, 30 - hydroxyakyl eel | ul d§es such as hydroxynet hyl cel | ul ose,
hydr oxyet hyl cel | ul ose, hydroxypropyl cel |l ul ose and hydr oxybutyl cel | ul ose, -
hydr oxyal kyl al kyl cel | ul oses such as hydroxyet hyl nethyl cel | ul ose and

hydr oxypr opyl nethyl cellul ose, - carboxyal kyl cel | ul oses such as
carboxynethch%@F Sose, 35 - alkali netal salts of carboxyal kyl ccl | ul oses
such as sodi unpedndaxh retdinine edrbostyasthylamylggetimxyal kyl al kyl ccl | ul oses such

as car boxynet héﬂiﬁ’ﬁ Héﬁv%ﬁag 's&ghoag%hitdsar?ar boxyal kyl cel | ul osc esters, -17-
starches, pectins such as sodi um cdrboxymnet hyl anyl opectin, chitin derivates

such as chi t oskaparimaphhapariegids, hepari noi ds, 5 - pol ysaccharides such as
alginic acid, gdifiabéhafiBésabuciparch] @MFRBIAUAMKSRINEE] 4da8MeAdnium GAlY tAgeSMans,

gal act omannans, tragacanth, agar-agqgar, m ar abi ¢ uar.gum and ant han gum
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t her eof , net haxamflaatgemgopol yners, 10 - pol yvinyl al cohol , -

pol yvi nyl pyr[oﬁglg&gﬁic a%fag%(y{ﬁ%r@rs% IE&J yvi nyl pyrrol i done with vinyl acetate,
oxI de

- pol yal kyl ene s such as polye ene oxi de and pol ypropyl ene oxi de and

ch. f
copol ymers of BRIppeBeaylisacis aaﬁ@emaﬁﬁa%ﬁéﬁ%mﬂla%}a%@@dm&%xarrers and
pol oxam nes. - lpolNanylemuma at ed pol ymers whi ch are pharnaceutical ly

her o1 nbef or o aPaY WRURPRY 0t Eal yBrar BRaFrrE o isBe S B EH Sbr i ng Lo the
present i nvent padpalky@encRyxédesisadil ag pblyethgleganxide pal palmropyerstoaidetand
pol yvi nyl pyrr o}y d0Re 06f @hyigle HHtdRSEd Bldp§lene Exile, e.g. poloxamers and
poloxamines.
15

Non-enumerated polymers which are pharmaceutically acceptable and have appropriate

physico-chemical propertics as defined hereinbefore are equally suited for preparing

compositions according to the present invention.

20  Preferably the organic polymer is starch, polyvinylpyrrolidone or a cellulose ether, e.g.
PVP K29-32, PVP K90, methyl cellulose, hydroxypropylcellulose, hydroxyethyl
methylcellulose, or hydroxypropyl methylcellulose (HPMC).

Said HPMC contains sufficient hydroxypropyl and methoxy groups to render it water-

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

30 which have reacted with each anhydroglucose unit of the cellulose molecule. A
preferred HPMC is hypromellose 2910 15 mPa.s or hypromellose 2910 SmPa.s,
especially hypromellose 2910 15 mPa.s. Hydroxypropyl methylcellulose is the United
States Adopted Name for hypromellose (see Martindale, The Extra Pharmacopoeia,
29th edition, page 1435). In the four digit number "2910", the first two digits represent

35  the approximate percentage of methoxyl groups and the third and fourth digits the
approximate percentage composition of hydroxypropoxyl groups ;



PVP K29-32, PVP K90, nethyl cellul ose, hydroxypropylcellul ose, hydroxyethyl
nmet hyl cel | ul ose, or hydroxypropyl nethylcellulose (HPMC). Said TTPMC
contains sufficient hydroxypropyl and nethoxy groups to render it water- 25
sol ubl e. HPMC having a net hoxy degree of substitution fromabout 0.8 to
about 2.5 and a hydroxypropyl nolar sub&titution fromabout 0.05 to about
3.0 are generally water-soluble. Methoxy degree of substitution refers to
t he average nunber of methyl ether groups present per anhydroglucose unit

of the cellul ose nol ecul e, Hydroxy- pro? | nol ar substitutioon refers to the
aver age numb@rmis o) BE2-Hfs ﬁo‘fag‘WP‘i‘ﬁaéWSQ ﬁ’@aBEafﬁﬁiVbsﬁo%tX\Pé 2RI t h each
anhydr ogl ucastitivhat205€C. t he cel |l ul ose nol ecule. A preferred HPMC i s
hypronel | ose 2910 15 nPa.s or hypronell ose 2910 5nPa.s, especially

hypronel | ose 2910 15 nPa.s. Hydroxypropyl nethylcellulose is the United

St at es Adoptledhanamposibondufghomeentios ¢he @ ganidpalymerdaiyeconYemdertlythegpresent

Phar macopoeig, 1 2Bl 100Gyt w&Bht, RRREbIABHH abdl 0LING abHsoslinGird prosdpey " 2910",
the first t d'\?étﬁ replr)essp’t 35 the ?p r oxi. mat e%)f[)erce?t age of _meshoxyl
groups and tIFRI#PRUL Q- S4REPIBara Y WiFight(Eelative to e fotalysieht of Hiercemppsiipn)-
conposition of hydroxypropoxyl groups ; -18- 15 nPa.s or 5 nPa.s is a val ue
i ndi cative e Vi I .20 S (v 20C. In
the composi tSHS o5 SpRLERL RS Rl etk S ATHEL Kone B 1R, D
present 5 ujch & aiablgt orleompHfe, ke epmposippremay alsp yurthepeanddin adilgent andjorabout 5%
nore prefer apindand r om about 0.5 to about 3% by weight (relative to the total
wei ght of the conposition). 1In case of a solid oral pharnaceuti cal
conposition according to the present invention, such as a tablet or a
capsul e, thePhaanmestidal astepalyic dilsants aokriphies calcmh anrbonaateliditeivtcakeived or 10 a

i dant. Ph t] . t i GO j : te,
i basic ol Aasith 158 AAAGR A0S ARAMCE AT HEGFRIEUIM SAERANTL .
cal ci um phosfwHateemicsegrystaliine esllpipsg iacluding sidieifipd mierpemystalkise redlunse, i ncl udi ng
silicifipd movdRfdxehable dsuah] dtk@medexkosdROHRne driefisé, KaoIHE JactidXt I at es,

dextrin, dextrose excipient, fructase, kaolin, lactitql, |actose anhydrous,
| act ose. mondAS/ PRV FE05F moBeA, mengiol opitoh s BIERPIRE st ar th,
sodi um chl orstateh, sediomehkride cupross solpessihlg argar, combadineBnargas aspggd , a Spray-

dried m xturg.af . - 1M . i 5oz§blulose(75:25),
comer ci al | y(ﬁ’gz\gartrll 1@% @ﬁg‘%g%q@%gg‘?g%g@%@%&%@gﬁeegll“i_sdp%?g’y: Ted mxture of
20 ni crocr ystoarnerpigliyavailable seMaerecedus! | aeaipocessid wiry-dricd migerq off: 2)
comer ci &) | ymRYRiys@#MhR cellulose and colloidal silicon dioxide (98:2), commercially available

as Prosolv®. Preferred is lactose monohydrate, microcrystalline cellulose or silicified

microcrystalline cellulose.

Pharmaceutically acceptable glidants comprise talc, colloidal silicon dioxide, starch.
25  magnesium stearate. Preferred is colloidal silicon dioxide.

In case of a tablet, the composition may also further comprise a disintegrant and a
lubricant.

30  Pharmaceutically acceptable disintegrants comprise starch, ion exchange resins, e.g.
Amberlite, cross-linked polyvinylpyrrolidone, modified cellulose gum, e.g.
croscarmellose sodium (e.g. Ac-di-So01®), sodium starch glycollate, sodium
carboxymethylcellulose, sodium dodecyl sulphate, modified corn starch,
microcrystalline cellulose, magnesium aluminium silicate, alginic acid, alginate,

35  powdered cellulose.



as Prosoly(r)'. Preferred is | actose nonohydrate, mcrocrystalline cellul ose
or silicified mcrocrystalline cellulose. Pharmaceutically acceptable
glidants conprise talc, colloidal silicon dioxide, starch. 25 nagnesium
stearate. Preferred is colloidal silicon dioxide. In case of a tablet, the
conposition may al so further conprise a-tB-sintegrant and a |lubricant. 30
Phar rraceuti cally acceptable disintegrants conprise starch, ion exchange

resins, Arrberl ite, cross-linked polyvi nyI pyrrolidone, nodified
cel | ul ose gurﬂh croscarnel | gse sodi um ée . Ac-di - SOlQ(jl%)gé sodi um
starch gl ycol aeece%aﬂmﬁceatabls THSATRRSISE (IaEReS1UN §EaTalh yiearai phat e,

modi fi ed cor Rteatiandd, talc,rpolyedsiens igich], saiiae ldud] asleate, MBgpResum fAvayluMm ni um
silicate, HB aci d, alginate, 35 powdered cellul ose. -19-

Phar maceutl ca y accept abl e lubricants conprise nagnesi um stearate, cal cium
stearate, stearic acid, talc, polyethylene glycol, sodiumlauryl sulfate,

magnesi ums| aufayfets of ltﬂe%‘@sreﬁt 1n5en-{1@9 &2l Q{dltﬁd?l%&ﬁ@esﬁﬂér Yl ‘ék&ﬁleﬁ@&whn

g
addi tion incl ude ot her ptional exciplents such dfp exanpl e, flavors,
sweet eners af® EoPERDe, Bquﬂ SWﬁ%F’?Fé%@lﬁitqo B corrp05| tions accor di ng to the
present invention may conprise by weight based on the total weight of the

conposi tion g 49 § u? o?gg@s%f co@dlﬁ {5% Bx% ti v%ﬁtn&ﬁ ) @) Or
(1-b); (b) fromPo ot FFR & SRR
di | uent ; (d)Weﬁghﬁhﬁlﬁ@dQntﬂtﬂ tgt;ad Wﬁlght Cg‘]thqjmmposmsnTabl ets accor ding to the

present llfﬁveflﬁ)'fﬂﬂnWS(%%%'c% &Mmd"&'f&mllat{?sﬁ%%(ltﬂ)e total weight of the
t abl et core%@ @rg g 50% of a conpoun formula (1), (1-a) or (l-b);
(b) fromo0.0 J0 JARIR YA EREERE . (c) from 40 to 92%of a diluent; 20
(d) from O tdc)lfosh ad t@936byadiluente) from 2 to 10% of a disintegrant; (f)

from0O.1 to ?%Qém%‘l%is%ggéglmﬁtfrom 0.1 to 1.5%of a lubricant.

15 Tablets according to the present invention may comprise by weight based on the total
weight of the tablet core :
(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;
20 (d) from 0 to 10% 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.

25  Tablets of the present invention may optionally be film-coated following art-known
coating procedures. Film-coated tablets are easier to swallow than uncoated tablet
cores, are usually easier to distinguish from other tablets - in particular when the film-
coat contains a dye or a pigment -, may have reduced tackiness, and may furthermore
have an improved stability (increased shelf-life), e.g. because the coating may protect

30  the active ingredient from the influence of light. Preferably, the film coat is an
immediate release coat. Film coatings may comprise a film-forming polymer and
optionally a plasticizer or a pigment. An example of a suitable film-forming polymer is
hydroxypropyl methylcellulose, and an example of a suitable plasticizer is
polyethyleneglycol, e.g. macrogol 3000 or 6000, or triacetin. Commercially available

35  suitable coatings for pharmaceutical tablets are well-known to a person skilled in the
art. Preferably, the film coating is a non-transparant film coating. An example of a
suitable coating is Opadry®, in particular coating powder Opadry® Il White.



25 Tablets of the present invention may optionally be filmcoated foll ow ng
art-known coating procedures. Filmcoated tablets are easier to swall ow
than uncoated tablet cores, are usually easier to distinguish from other
tablets - in particular when the film coat contains a dye or a pignment -,
may have reduced tacki ness, and may furtd®rnore have an inproved stability
(i ncreased shelf-life), e.g. because the coating nay protect 30 the active
ingredient fromthe influence of light. Preferably, the filmcoat is an

i mredi ate rel ease coat. Filmcoatings nmay conprise a filmform ng pol yner
and optionally a plasticizer or a pignent. An exanple of a suitable

filmform ng TablewroElthd fFeschyiElvanipp cadd propirdtyyeditdctd dgessdr at exanpl e of a

sui tabl e pl ast.| Claiier is polyethyleneglycol, e.g. nacrogol 3000 or 6000, or
triacetin. CEMMEFEPRI I y avail able 35 suitable coatings for pharnaceuti cal
tablets are well-known to a person skilled in the art. Preferably, the film

coating ig a i : ! | coati ng
S Cpadry(r ), Tt ARy AR A% Lo A Gt 8BRS pRpai A B0 D7t

ar coatin owder (p y ~.

of the presefPTPHYESE PORPRA oééow% QOP)By(IdSP@@PHEB%rB’Pé?g?% or wet
granul ati on. (§ dinslesdiof the atthe ipgrediem| the disandgran ahdthaloporad plidhnetih et h a
process of prg ing a tablet conprising a conmpound of formula (1), (I-a)
or (1-b) conprising the steps of: (i) dry blending the active ingredient,
t he di si nt egr(@heptianallyt hixingghe bibsibang withahe misiturh obtamed di stee@k; (ii) optional |y
m xing thg | yhy)iceRAplessihd fhe hiQufl ottt if?%ﬁki?&din'sfbps(ﬁ)eilﬁ the dry stk iaidd )
conpr essi ng ttkLﬁ m xture obtained in step (i) or instep (if) in the dry
state into a @Rt and (iv) optionally filmcoating the tablet obtained
in step (iii )iv)dporane siknicoatingand tablet stRainddsia sepriidier ned Wi th a process of
preparing a tablet conprising 15 a conpound of formula (1), (1-a) or (I-b)
conprising the steps of : (i) dry blending the active ingredient and part of
the dil uent; Theipyesprtapnentionyisalsoicanrerned otithtd mpcasy ofireproing prigpletivemptisisr and
the vettipg aa_g;%ﬂ%;oaﬂu S1T8rm A 1§1QT-a)56H (1b) mptRIng MY stefsiort ) spraying the binder
sol ution ob&gl ed In step éLI. on.the HlXtu %F§Qtayned in step (i); 20 (iv)
drying the f)%&b\lﬁ%‘}m% & ?1 ngredigptay PF“T‘ P&t HPRked by si eving and
optional ly riixpmpHring\s)bimdex salgtidrey dissobing thgbipdertandfthet wetinl dgeenin thed he
di sintegrant \and th&iQRLIRA@! 9l idant in

(iii) spraying the binder solution obtained in step (ii) on the mixture obtained in step (i);

20  (iv) drying the wet powder obtained in step (iii) followed by sieving and optionally

mixing;

(v) mixing the remaining part of the diluent, the disintegrant and the optional glidant in

the mixture obtained in step (iv);

(vi) optionally adding the lubricant to the mixture obtained in step (v);

25 (vil) compressing the mixture obtained in step (vi) into a tablet;

(viii) optionally film-coating the tablet obtained in step (vii).

A person skilled in the art will recognize the most appropriate equipment to be used for
the above-described processes.

30  The above general route of preparing tablets of the present invention may be modified
by a person skilled in the art by for instance adding certain ingredients at other stages
than indicated above.

The present compound of formula (I), (I-a) or (I-b) can be used alone or in combination
35 with other therapeutic agents, such as anti-virals, antibiotics, 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



the m xture obtained in step (iv); (vi) optionally adding the lubricant to
the m xture obtained in step (v); 25 (vii) conpressing the m xture obtai ned
in step (vi) into a tablet; (viii) optionally filmcoating the tabl et
obtained in step (vii). A person skilled in the art will recognize the npbst
appropriate equi pnment to be used for thg.above-described processes. 30 The
above general route of preparing tablets of the present invention may be
nodified by a person skilled in the art by for instance adding certain

i ngredi ents at other stages than indicated above. The present conpound of
formul a (1), pfebenhpompoupdls impy bansedén uaethendrsimectbodsifor grotebtingaindigidual85 wi t h
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or vacci nes #ﬁor the treatne ect | so be used
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of viral lnf eehhd? 36nsistdie witB the me@ﬁmhalqlﬁﬁmwﬁ%rdv@ﬁse Renddfifdsd 1ﬁh1m&§hﬂes and
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eit h_er al onea@,‘leptakdgedjhmtw'otnhemtohdiy emuloyedun shccagemdadmminigteradenner

consi st ent i se

I nhibitors :’Vhfogh%lg%gﬁ #kﬁ&ﬁburﬁst tlop?lr é&ﬁ@?g&%{)ﬁoﬁ?éﬁ gn}g%/ﬁ(%gig%drﬁéf?ed W th

phar maceut i camwgala%&%’ﬂafsm@radj uvants conventionally enployed in vaccines
and adm nistered in prophylactically effective ambunts to prot ect

I ndivid 1 ende f,ti t HV.nf t 10 Al so,
R S ity S A R B
(1-a) or (I-bra)cad-Heanbeusedss a meditinei Adus, Tap ¢senhevq:mleseho relact\mmw on al so

relates to a roHﬁ&@HﬁtEmﬁ%%)aé ﬁnﬁ%uﬁ@bfﬁnﬁ&?@g:@q & (Inzoun o@berm&e a) or

(I-b), and é‘one or er antiret , as a conbi ned
prepar ati on PHIEr AtV HAlcsTwouRdspas agombiRsd PERIREAR ,'ﬂg|snglglganpqpsawpﬁtratf41v

treatment. | or§egudntiallsalin adthEIV fé@itichtO Mn phrsioulbg kiRtifeention als&t'elapésad dct
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rore ot e\ MeeReicPRBORL P corbisiadr s il Rl oh w3 of bt ™ ©
si mul t aneous otheeqdireitoriralmompegurdsnas aa¢ombiredipneparation If%r\snnmleiaemmepgw@vi ded

that the onegpge H&{tﬁl&Eh&‘&ntl-ﬁwh‘é%ﬁef%’ﬂr&ﬁhe&tﬂﬂﬂ%ﬁé’&%r%&e giger than
nucl eosi de reverse transcriptase _Inhibitors / or nuc| eowgﬁgreverse

transcript as YTREVRL erapounfisarg pthepham pucieaside r%@pﬁeﬁr@nwp@é 8Sin a single
preparati on aagetdieleotMd lvebatimeeisise Gallibijora CiRQli it de@fsmBris.

20  combined in a single preparation together with pharmaceutically acceptable carriers.
Thus, the present invention also relates to a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and (a) a therapeutically effective amount of a
compound of formula (I), (I-a) or (I-b) and (b) one or more other antiretroviral agents.

25 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

30 (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-

35  imidazo[4,5,1-jk][1,4]-benzodiazepine-2(1H)-one and thione)-type e.g. (S)-8-chloro-
4,5,6,7-tetrahydro-S-methyl-6-(3-methyl-2-butenyl)imidazo-
[4,5,1-jk][1,4]benzodiazepine-2(1H)-thione; compounds of the -APA (¢-anilino



Thus, the present invention also relates to a pharnmaceutical conposition
conprising a pharmaceutically acceptable carrier and (a) a therapeutically
effective amount of a conpound of fornmula (1), (I-a) or (I-b) and (b) one
or nore other antiretroviral agents. 25 Said other antiretroviral conpounds
may be known antiretroviral conmpounds sygh as suram ne, pentam dinc,

t hynopentin, castanosperm ne, dextran (dextran sulfate), foscanet-sodium
(trisodi um phosphono formate); nucl eoside reverse transcriptase inhibitors,
e.g. zidovudinc (3 -azido-3'-dcoxythym di ne, AZT), didanosine
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i ndi navir, r%i@ﬂ?a‘féert dlffééiﬁléi/éﬁ?svlh&he %%thé%gble tﬁ@\ﬁ%ra}@@t}o eﬁ%ﬂ SRk T
anpr enavi r TMC- 4, 263 usion i nh| bitors,

e.g. T-20, Teomnpyn ﬁBO’ieP‘Raée @@@nﬁi@eéliﬁf%ﬂws aéﬁ‘?%?&g?ﬁ hove xR AMD- 3100
and the |i kegynenistibeffeot $n mhibithe NIV ®blidatibe fécase; cachucdmeminenierf thel ke rever se

transcri ot ase bbb A0k n o Siflroh ST 1oh ERRE O ol IS RIAR R RNOT Ovi T

di sopr ox f umar i bonuc e reduct ase 1 n e.qg.
hydr oxyur ea mantedudeethe desage mvmtmg@ﬁiosdsmtleetgpvlralmenwlmdtWO@léIbaw r oc

hydrochl ori dl% uﬁ’éd%f ¥ Bés%d th%Qap@Ynca&rﬁkdﬂhﬁa@ﬁd éi%c? X&E‘coﬁ{%ﬁ}éﬁlﬂ@%erpﬁaatta@@ntpr esent
i nvention WIIh ot her nU-wrg ygr]qe target "di fferent e\ﬁentsmthe
viral life c&ﬁéfi’é“m%t?f PR mAPRRTTARY- e¥eateo m*t“ﬁ@%’él y E@H‘ﬁfoﬂr‘?&l‘?%‘h

pot ent i at ed. sidiefficraificomvehti@ialipingls antb-ra@sizali theabyabhikence xaerfermg “sghrtbes gi stic

el ect iy DDLU B9 ALV ehERl LSl KA. DAGANSRRS RO CONBRNRR 8alDS 15
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agent whi ch Waulhdo BRrease the efficacy of the conventional agent without increasing the
associated toxicity.

25 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,

30  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, ¢.g. dementia.

Although the present invention focuses on the use of the present compounds for

35 preventing or treating HIV infections, the present compounds may also be used as
inhibitory agents for other viruses which depend on similar reverse transcriptases for
obligatory events in their life cycle.



required for a desired therapeutic or prophylactic effect as conpared to
when that agent is adm nistered as a nonot herapy. These conbi nati ons may
reduce or elimnate the side effects of conventional single anti-retroviral
therapy while not interfering with the 20 anti-viral activity of the agents.
These conbi nations reduce potential of #8sistance to single agent
therapies, while mnimzing any associated toxicity. These conbi nati ons may
al so increase the efficacy of the conventional agent w thout increasing the
associated toxicity. 25 The conpounds of the present invention may al so be
adm ni stered in conbination with inmunonodul ati ng agents, e.g. |evam sole,
bropirimne, anti-human al pha interferon antibody, interferon al pha,

i nterl eukin fix H%&Eh% \$ enkephal i n, diethyldithiocarbamate, tunor necrosis
factor, naItre%nne*annghe Ilke antlblotlcs e.g. pentamdine isethiorate
and the | i keA:d A : ey , rivastigm ne, 30 donepezi

gal ant am pe @ﬂ@lxﬂomfﬂ)me[ NWI@é\dy&i@emeﬁym ecdiﬁétﬁylpsexgl]aﬂﬁimtl ne to prevent

or conbat infectjon an |seas i Sé ases d with HV
"ht oot Lons. | BUCHOYAPRSThamGRRds Tee B Rannionied s G BobReDent

i nvention fo¢m§€$ hmnkhefﬁm&mohmﬂh&wpd@ﬁbnt conpounds for 35 preventing or
treating HV b may al so be used as

i nhibitory aé%@{)%f%’%%%%pﬁ%qj;ﬁ%:@%%ﬁ%%ﬂg%nd on simlar reverse

transcri pt aseége mipuresas saedeerghint wopmemperafurd.j f e cycle. 23  Experi nent al

part A Jynt Meshecipltatt RAs GRELE Uﬂ'ﬂsh@a tqu@é With vatdr aAd dBed I &adM at 80 °¢,E)

4-[[4-[[4-(2;c th henyl ] am no] - 2-

pyrim di nyl ] éﬂ‘#ﬁ?ﬁ %i:ﬂ’zog ‘)‘PF‘ipP‘é“ ggmﬂ’ias@ a&/as di ssol ved in acetic acid

(2L/ nol at 80- 100C) 1.2 nol of fumaric acid was added. At 60-70 C, water
(2L/ nmol) masBa g &&bonmnse The m xture was stirred overnight at room
t enperature itate was filtered, washed twice with water and
dried in vaclablat h§t§ sojublhw dateiphigecdmsesB - [#- H&ﬁ%@w@e@fznﬂbﬂ fdimethyl: ) . B.
Sol ubi i ty dghéhylaklng]-2-pytisdidin Bébédzynigkak an®bf the e@nfARE of Fkmula
4-1[4-[[4- (Zglc%a-rqoet h]enyﬂly§ 2, 6§1§iﬁngret hyl - 15 R

phenyl ] am no]( pyri m di nyl ] am no] benzonitrile and of the conpound of
formula (1-a).

Table 1 :
Compound Concentration in mg/ml

Water 0.01 N HCI PEG 400
Free base (E- | 0.00002 0.019 40
isomer)
Compound of | 0.0009 0.013
formula (I-a)

20
The free base as well as the fumarate salt have a poor solubility in water as well as in
0.01 N HCl. Free base and fumarate salt may be classified as BCS class 2 compounds.
The solubility of the free base is significantly increased in PEG 400.

25 C. Stability data
a) Chemical stability

Compound (I-a) was stored under different conditions of humidity and temperature.
After storage, the salt was analyzed by High Performance Liquid Chromatography
30  (HPLC) for percentage of impurities.



Tabl e I Conpound Concentration in in /m Water 0.01 N HO PEG 400 Free base
(E- 0.00002 0.019 40 isoner Conpound of 0.0009 0.013 fornula (I-a 20 The
free base as well as the fumarate salt have a poor solubility in water as
well as in 0.01 NHC. Free base and fumarate salt nmay be classified as BCS
class 2 conpounds. The solubility of t{ld-free base is significantly
increased in PEG 400. 25 C. Stability data a) Chem cal stability Conpound
(I-a) was stored under different conditions of humdity and tenperature.

Chr omat ogr apfy B0 ErHEERTROR 1BElFCaia el 6 YO PIEE e RPRE Phsul 1 ar e
gat hered i n foaltble (Ra)dietlommicdlly scébte. be concl uded t hat the conpound of formula
(lI-a) is chemcally stable. Table 2. 5 Storage Sumof inpurities % (% ww)

condition 1 week 4 weeks 8 weeks Reference 0.58 - - 400/ 75% RH - 0.62 0.61
50C/ air - 0.Bbl9261 RT/<5% RH - 0.61 0.62 RT/56% RH - 0.58 0.64 RT/75%
RH - 0.5% 0.65 Expl anatory note: - = not tested RT = roomtenperature RH =
Rel ative Humrd ét%rage Sum of impurities % (%, w/w)
condition
1 week 4 weeks 8 weceks

Reference 0.58 - -

40°C/75% RH - 0.62 0.61

50°C/air - 0.62 0.61

RT/<5% RH - 0.61 0.62

RT/56% RH - 0.58 0.64

RT/75% RH - 0.59 0.65

E}_{j)lanatorv note: - =not tested

RT = room temperature
RH = Relative Humidity

10 The compound of formula (I-a) was also found to be not hygroscopic.

b) Physical stability
The stability of the crystal structure of the compound of formula (I-a) was studied after
storage for a period of six weeks under different conditions of humidity and

15 temperature. The same conditions as described in Table 2 were applied.

After storage the compound was analyzed with infrared spectroscopy.

No changes in crystal structure were observed, indicating that the compound is
20 crystallographically stable.

D. Tablet formulations
Tablet compositions illustrating the present invention are :

25  Composition la

Tablet core :
Compound of formula (I-a) 32.9 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 236.6 mg



1 o The conmpound of forrmula (I-a) was al so found to be not hygroscopic. b)
Physical stability The stability of the crystal structure of the conpound of
formula (1-a) was studied after storage for a period of six weeks under
different conditions of humdity and 15 tenperature. The sane conditions as
described in Table 2 were applied. Aftes. storage the conpound was anal yzed
with infrared spectroscopy. No changes in crystal structure were observed,
indicating that the conpound is 20 crystallographically stable. D. Tabl et
formul ati ons Tabl et conpositions illustrating the present invention are :
25 Conposi t ildypromeltadlet0 ConRa.sChpaund of fornula (1-a) 32.9 ng (i.e. 25 ny
base equi valigiiNshrbaledpt 0S€ Mmonohygdrate 236.6 ng -25- Hypronel | ose 2910
15nPa.s 5.6 Pol ysorbate 20 1.4 M crocrystalline cellulose 52.5 ng
Croscar el | d@&r%c@tf}/%yﬂﬁelcﬂ@oﬁﬁg 5°%9Meoi dal silicon dioxide 1.05 my Magnesi um
stearate 2. 4&of@rmelRlé &ddifrh| m coms nfgoat i ng powder Opadry(r) Il Wiite 14 ny
10 Purifi_ed er¥ .80 | .. nposition | b Tablet core : Conpound of fornula
(I-a) 32.59 r%(ﬁ];oild.’agﬁ%wcg%se ie‘%fr{gal ent) 15 Lactose nonohydrate 46.85 ng
Hypr omel | oseMagesiuBrsarate 1. 40 ny45Pgl ysorbate 20 0.35 ng Mcrocrystalline
cellul ose 13.125 ng Croscarnell ose sodium 4. 375 ng 20 Magnesi um stearate
1.00 g Tablet film coat

Coating powder Opadry® Il White 14 mg

10  Purified water*® 80 ul

Composition 1b

Tablet core :
Compound of formula (I-a) 32.9 mg (i.e. 25 mg base equivalent)

15 Lactose monohydrate 46.85 mg
Hypromellose 2910 SmPa.s 1.40 mg
Polysorbate 20 0.35mg
Microcrystalline cellulose  13.125 mg
Croscarmellose sodium 4375 mg

20  Magnesium stearate 1.00 mg

Tablet film coat
Coating powder Opadry® Il White 4 mg

Purified water* g.s.
25
Composition 1c
Tablet core :
Compound of formula (I-a) 32.9 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 51.57 mg
30  Hypromellose 2910 SmPa.s 1.75 mg
Polysorbate 20 0.35mg
Silicified microcrystalline cellulose 16.83 mg
Croscarmellose sodium 5.5mg
Magnesium stearate 1.10 mg

35



Tablet filmcoat Coating powder Opadry(r) Il Wite 4 ng Purified water*
g.s. 25 Conposition |le Tablet core : Conpound of fornmula (I-a) 32.9 ng
(i.e. 25 ng base equival ent) Lactose nonohydrate 51.57 ng 30 Hypronel |l ose
2910 5nPa.s 1.75 ng Polysorbate 20 0.35 ng Silicified mcrocrystalline
cellulose 16.83 ng Croscarncl|ose sodi&6t5.5 ng Mgnesium stearate 1.10 ng
35 -26- Tablet filmcoat Coating powder Opadry(r) Il Wite 4.4 ng Purified
wat er* (. s 5 Corrposition | d Tablet core , Compound of formula (l-a) 32.9

nmg (i.e. %l?tmég%w val ent) Lactose nonohydrate 49.745 ny

Pol yvi nyl pyr 10 Pol ysorbate 20 0.35 ng Silicified

m crocryst al Coatingpelvded Opel GWiGteng4.4@ngscar nel | ose sodi um 6. 05 ny

Magnesi um stgﬁﬁ@e ;LO ng 15 Table Sfi | m coat Coating powder Opadry I
Wiite 4.4 ny |ed water* (.s. nposition 2a 20 Tabl et core : Conpound

of formula (I-a) 110 ng (i.e. 100 ng base equival ent)
5  Composition 1d

Tablet core :

Compound of formula (I-a) 32.9 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 49,745 mg
Polyvinylpyrrolidone 3.25mg
10  Polysorbate 20 0.35 mg
Silicified microcrystalline cellulose 16.605 mg
Croscarmellose sodium 6.05 mg
Magnesium stearate 1.10 mg

15 Tablet film coat
Coating powder Opadry® Il White 4.4 mg
Purified water* q.s.

Composition 2a
20  Tablet core :
Compound of formula (I-a) 110 mg (i.e. 100 mg base equivalent)

Lactose monohydrate 137.8 mg
Hypromellose 2910 15mPa.s 5.6 mg
Polysorbate 20 1.4 mg

25 Microcrystalline cellulose  52.5 mg
Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05 mg
Magnesium stearate 245 mg

30  Tablet film coat
- Coating powder Opadry® II White 14 mg
Purified water* 80 !

Composition 2b
35  Tablet core :
Compound of formula (I-a) 131.7 mg (i.e. 100 mg base equivalent)

Lactose monohydrate 187.3 mg



Lact ose nonohydrate 137.8 ng Hypronell osc 2910 1SnPa.s 5.6 ng Pol ysorbate
20 1.4 ng 25 Mcrocrystalline cellulose 52.5 ng Croscarnel |l ose sodium 17.5
ng Colloidal silicon dioxide 1.05 ng Magnesiumstearate 2.45 ng 30 Tabl et
f I mcoat Coating powder Opadry' Il Wiite 14 ng Purified water* 80 |
Conposition 2b 35 Tablet core : Conpoung7of formula (I-a) 131.7 ng (i.e. 100
ng base equival ent) Lactose nonohydrate 187.3 ng -27- Hypronell ose 2910
5nPa.s 5.6 ng Pol ysorbate 20 1.4 ng Mcrocrystalline cellulose 52.5 ny
Croscarnel | ose sodium 17. 5 Magnesium stearate 4.00 ng Tablet film coat
Coat i ng powdéyPrapelipsy 2910 5IPP&W1|§éH]% Purified water* g.s. 10 Conposition
2c Tabl et aaigofamaeund of formyl (I-a) 131.7 ng (i.e. 100 ng base

equi val ent) Lacto no dr at 6.18 ng 15 Ilypromellose 2910 5nPa.s 7.00
ng Pol ysor k}gfcéocﬁﬁ%‘ih °r‘“r8‘r1]1%§ | i g%%l’“@d m crocrystal line cellul ose 67.32 ny

Cr oscar nel | dsescaookéllose RGO ny 1Magmeesi um stearate 4.40 ng

5 Magnesium stearate 4.00 mg
Tablet film coat
Coating powder Opadry® Il White 16 mg
Purified water*® q.s.
10
Composition 2¢
Tablet core :
Compound of formula (I-a) 131.7 mg (i.e. 100 mg base equivalent)
Lactose monohydrate 206.18 mg
15 Hypromellose 2910 5mPa.s 7.00 mg
Polysorbate 20 1.4 mg
Silicified microcrystalline cellulose 67.32 mg
Croscarmellose sodium 22.00 mg
Magnesium stearate 4.40 mg
20
Tablet film coat
Coating powder Opadry® II White 17.6 mg
Purified water* q.s.

25  Composition 2d

Tablet core :
Compound of formula (I-a) 131.7 mg (i.e. 100 mg base equivalent)
Lactose monohydrate 198.88 mg
Polyvinylpyrrolidone 13.00 mg
30  Polysorbate 20 14 mg
Silicified microcrystalline cellulose 66.42 mg
Croscarmellose sodium 24.2 mg
Magnesium stearate 4.40 mg

35 Tablet film coat
Coating powder Opadry® Il White  17.6 mg
Purified water* q.s.



20 Tablet filmcoat Coating powder Opadry(r) Il Wiite 17.6 ng Purified
water* g.s. 25 Conposition 2d Tablet core : Conmpound of fornula (l-a) 131.7
ng (i.e. 100 ng base equivalent) Lactose nonohydrate 198.88 ny

Pol yvi nyl pyrrolidone 13.00 ng 30 Polysorbate 20 1.4 ng Silicified

m crocrystalline cellul ose 66.42 ng GCr-28carnell ose sodium 24.2 ny
Magnesi um stearate 4.40 ng 35 Tablet filmcoat Coating powder Qpadry(r) I
White 17.6 ng Purified water* g.s. -28- Conposition 3a Tablet core Conpound
of fornula (l1-a) 65.8 ng (i.e. 50 ng base equivalent) 5 Lactose nonohydrate
203.7 ng Hypronel |l ose 2910 15nPa.s 5.6 ng Polysorbate 20 1.4 ny

M crocryst alComesitiohBal ose 52.5 ng Croscarnel | ose sodium 17.5 ng 10

Col | oi dal S'ﬁi?mgmg'OXide 1. 05 ng Magnesium stearate 2.45 ng Tablet film
coat Coating powder adr Il White 14 ng 15 Purified water* 80 p
Conposi ti on @unprapd ef Oé’@lfl%(l -a)Cobh® tad .o 50fmag bask gayivalent) 65.8 ng (i.e. 50 ny

base equisvaligtose monohydrate 203.7 mg
Hypromellose 2910 15mPa.s 5.6 mg
Polysorbate 20 1.4 mg

Microcrystalline cellulose  52.5 mg
Croscarmellose sodium 17.5 mg
10 Colloidal silicon dioxide 1.05 mg
Magnesium stearate 245 mg

Tablet film coat

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

Composition 3b

Tablet core :
Compound of formula (I-a) 65.8 mg (i.e. 50 mg base equivalent)

20  Lactose monohydrate 93.7 mg
Hypromellose 2910 SmPa.s 2.80 mg
Polysorbate 20 0.70 mg
Microcrystalline cellulose  26.25 mg
Croscarmellose sodium 8.75 mg

25 Magnesium stearate 2.00 mg
Tablet film coat
Coating powder Opadry® IT White ~ 8.00 mg
Purified water* q.s.

30
Composition 3¢
Tablet core :

Compound of formula (I-a) 65.8 mg (i.e. 50 mg base equivalent)
Lactose monohydrate 103.14 mg

35 Hypromellose 2910 SmPa.s 3.50 mg

Polysorbate 20 0.70 mg

Silicified microcrystalline cellulose 33.66 mg



20 Lactose nonohydrate 93.7 ng Hypronel |l ose 2910 SnPa.s 2.80 ng Pol ysorbate
20 0.70 ng Mcrocrystalline cellulose 26.25 ng Croscarnell ose sodium 8.75
ng 25 Magnesium stearate 2.00 ng Tablet filmcoat Coating powder Cpadry IT
White 8.00 ng Purified water* g.s. 30 Conposition 3c Tablet core :
Compound of formula (l-a) 65.8 ng (i.e.-280 ng base equival ent) Lactose
nonohydrate 103.14 ng 35 Flypronell ose 2910 5nPa.s 3.50 ng Pol ysorbate 20
0.70 ng Silicified mcrocrystalline cellulose 33.66 ng -29- Croscarnell ose
sodium 11. 0 Maqpesi umn stearate 2,20 ng Tablet filmcoat 5 Coating
powder QOadrér‘%F‘)aUP‘F BHFIUB. 80 ny PUrYMBed water* g.s. Conposition 3d
Tabl et cor e:MigheGCiomusnate of fornul a 120 ap 65.8 ng (i.e. 50 ng base

equi val ent) Lact ose nonohydrate 99.49 ng Pol yvi nyl pyrrol i done 6.50 ng

Pol ysorbate 20 0.70 ng Silicified mcrocrystalline cellulose 33.21 ng 15
Croscar nel | oB®lesféthaent12. 1 ny Magnesi um stearate 2,20 ng Tablet film coat

5  Coating powder Opadry® IT White  8.80 mg
Purified water* q.s-

Composition 3d

Tablet core :

10 Compound of formula (I-a) 65.8 mg (i.e. 50 mg base equivalent)
Lactose monohydrate 99.49 mg
Polyvinylpyrrolidone 6.50 mg
Polysorbate 20 0.70 mg
Silicified microcrystalline cellulose 33.21 mg

15 Croscarmellose sodium 12.1 mg
Magnesium stearate 220 mg
Tablet film coat
Coating powder Opadry® IT White ~ 8.80 mg

20  Purified water* q.s.

Composition 4

Tablet core :

Compound of formula (I-a) 98.7 mg (i.e. 75 mg base equivalent)
25  Lactose monohydrate 149.235 mg

Polyvinylpyrrolidone 9.75 mg

Polysorbate 20 1.05 mg

Silicified microcrystalline cellulose 49.815 mg

Croscarmellose sodium 18.15 mg
30  Magnesium stearate 330 mg

Tablet film coat
Coating powder Opadry® Il White  13.2 mg
Purified water* q.s.

35



Coati ng powder Opadry(r) Il White 8.80 ng 20 Purified water* (q.s.
Conposition 4 Tablet core: Conpound of formula (1-a) 98.7 ng (i.e. 75 ny
base equival ent) 25 Lactose nonohydrate 149.235 ng Pol yvi nyl pyrrolidone
9.75 nmg Polysorbate 20 1.05 ng Silicified mcrocrystalline cellulose
49.815 ng Croscarnel | ose sodi um 18. 15-3%g 30 Magnesi um stearate 3.30 ny

Tabl et film coat Coating powder Opadry"” Il White 13.2 ng Purified water*
g.s. 35 -30- Conposition 5a Tablet core : Conmpound of forrmula (l-a) 197.4 ny
(i.e. 150 ng base.eqyivalent) Lact ose nonohydrate 298.47 ng 5

Pol yvi nyl py #9.5 my Polysorbate 20 2.1 ng Silicified

m cr ocryst alfkbleecoeel | ul ose 99.63 ng Croscarnel |l ose sodi um 36. 30

White: 16, B0 geropn fni g, [og] 197 %“@o@p%‘)% SRR, (1) 1

Conpound oflﬁﬁﬁﬁﬂP@K%Y¢a¥ 197. 4 ng @P 7mg50 ny base equi val ent) Lactose

nmonohydr at e pgPingpyABlidone 19.5mg
Polysorbate 20 2.1mg
Silicified microcrystalline cellulose 99.63 mg
Croscarmellose sodium 36.30 mg
Magnesium stearate 6.6 mg

10

Tablet film coat
Coating powder Opadry® II White  19.80 mg
Purified water* q.s.

15 Composition 5b

Tablet core :
Compound of formula (I-a) 197.4 mg (i.e. 150 mg base equivalent)
Lactose monohydrate 309.42 mg
Hypromellose 2910 5 mPa.s 10.5 mg
20 Polysorbate 20 2.1mg
Silicified microcrystalline cellulose 100.98 mg
Croscarmellose sodium 33.00 mg
Magnesium stearate 6.6 mg

25 Tablet film coat
Coating powder Opadry® Il White  19.80 mg
Purified water*® q.S.

* not present in final tablet

30
The above tablets are 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 is dried, sieved and mixed with microcrystalline cellulose or silicified

35  microcrystalline cellulose, croscarmellose sodium and optionally colloidal silicon
dioxide. After addition of Magnesium stearate, the powder mixture is compressed into



Hypronel | ose 2910 5 nPa.s 10.5 ng 20 Polysorbate 20 2.1 ng Silicified

m crocrystalline cellulose 100.98 ng Croscarnell ose sodi um 33.00 ny
Magnesi um stearate 6.6 ng 25 Tablet filmcoat Coating powder Qpadry(r) 11
White 19.80 ng Purified water* g.s. * not present in final tablet 30 The
above tablets are prepared by dissol vi#g-hypronel | ose or

pol yvi nyl pyrrolidone and polysorbate 20 in purified water (g.s.) followed
by spraying said solution on fluidized pomder consisting of a nixture of
Form A and | acto drate. The obtaj r anul s dr si eved and
i ot with HOEIIRTgRT Hiecaans b Gl m e eP S GO LS PRI o1 al | | e
cel I ul ose, OpadgailN®hitomeusifidd wateand opti onal Iy col | oi dal silicon dioxide.
After addition of Magnesium stearate, the powder mxture is conpressed into
- 31- tablets followed by filmcoating the tablets with a syspension of

Coat i ng powlethe al@ys@pyppsitions, Wﬂrqegy&ta%lnmﬂelhﬁlp%eds weetesably Wyyiqe elPIéBBve

Conposi t 4 ONgrosdaBEIRGE Y&diah kd ;S}Sfe{?a%lyl Mé 03801 s1ﬂé1ﬁf:@hﬁ&b&yM!ﬁ@&eﬁlﬁ)osHﬂlo1 S

o oar et AT BRSO LRt R peas BBHPBYB IS vty pyr ol 1 done

is preferably PVP K29-32. E. In vivo bioavailability study The in vivo

bi oavai l abl of formula (i-a) was studied in male beagle
10 dogs. b yiflh blolfaif Q{% oral adm nistration were - a PEG 400

sol ution of T{lean VAw[t[lmaVP{labﬂetznéWm&mﬁwf)foméa diaystap judied Hympla bpagdy - 2-
pyrim digyl igggi no] benzonitrile free base (25 mg/nm) (group I); 15 - a
capsul e (size 0 red cap-red body) containing a m xture consisting of 32.9
ng of conpound of fornula (1) (i.e, 25 ng base equivalent); 300 ng | actose
DC (direct Tbofgmeksomnised br 58] pgministreiiér wam :di oxi de; 0.59 ng of sodi um

lauryl sul ph@bﬁd@g%ﬂ%#ﬂ of E)Er[ﬁ% %Wg&%&@g@ 124 691'1 lﬁen%%;ﬁmtl ally

adm ni stered ose Lil v or mul ati ons

were prepar aﬂlratéwé]a@ﬁl%be@w%%q frecdease (i gl

15 - acapsule (size 0; red cap-red body) containing a mlxture consisting 0f32.9 mg of

compound of formula (I) (i.e. 25 mg base equivalent); 300 mg lactose DC (direct
compression); 0.59 mg of silicon dioxide; 0.59 mg of sodium lauryl sulphate (group II);

The formulations of group II were orally administered at a dose level of 5 mg base

20 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.

The reference PEG400 formulation (group I) was administered orally via gavage by use

25 ofastomach tube at a daily volume of 0.2 ml/kg body weight. The stomach tube was
flushed with 2 ml of PEG400 per dog, followed by the placement of a syringe of 10 ml
filled with air on the stomach tube. The tube was removed after a pause of 10 to 15
seconds.

30 The reference PEG400 solution (group I) and the compound of formula (I-a) (group II)
were dosed according to a cross-over design. The first group of 2 dogs was dosed with
the reference formulation of group I at 5 mg eq./kg (0.2 ml/kg) and the second group of
2 dogs was dosed with the fumarate salt formulation of group II at 5 mg basd eq./kg
(2 capsules/dog). After a washout-period of 14 days, the first group of dogs was dosed

35  with the fumarate salt (group IT) and the second group with the reference formulation

(group I).



wei ghts of the aninmals. The exact adm ni stered dose was cal cul ated using the
body weights just before dosing and anobunted on average to 5 ng base

equi val ent/ kg. The reference PEX00 formul ation (group |I) was adm nistered
orally via gavage by use 25 of a stomach tube at a daily volume of 0.2

m / kg body wei ght. The stomach tube was32-flushed with 2 mMl of PE&XO00 per
dog, followed by the placenent of a syringe of 10 M filled with air on the
stomach tube. The tube was renpoved after a pause of 10 to 15 seconds, 30

The referen PEGA00 sol uti roup J nd the conpound of fo (1-a)
(group 1) %gﬁé’rdéaﬁlﬁ]’g%gg I&E%‘b ﬁiT%g“ieE? ték‘)é‘r 2 fjgdfer ¥l iabﬁ?_ Wgosﬁf’ggt?’gr oup of
2 dogs was dpseds 4t B2, 48hE areif Srensefendoitganidap Oehd daypi | at 5 ng eq./ kg
(0.2 m/kg) . e . hth the fumarate salt
formul ati onhgﬁg%%%ﬁﬁﬁeﬁﬁgfd %&%9%25508 déaxgﬁgs;w%i‘gﬁgglﬁgoﬁ %Iﬁﬂ/l lggtg . After a
washout - per Bipdspmplgs werpsentrifiged ptreem gpmpgpaiuse atd9ge xweler ahedield mivgtedor h t he
fumar at es sahflow plaghiPscpdohtie) PlAhR WARGEHHated, ddRsfhddintoeseb@datig) et f or nul ati on
(group I). -32- Bl qod sgr‘g)l gtsblég’d nl_an EDTA) were taken froma jugular vein
at 0 (= prelfg&®Wityn vo hours of blgod gmpdng.o4 35 48, 72 and 96 hours after
dosing on day 0 and day 14. Immedi ately after bl ood sanpling, blood sanples

were shield I : I  aCentiyi bl )eom t enper at ure
2t 1000 x g Fre Sk o ifRd iRATRLES MR PN R R POR S s
separ at ed, oeaifRienEdpmineb2-aydwidindlaminedbengenitrile bymepnsif efyphdatsto hours of
?:5?0?1 [s?grpl[ Lnjgl}/[sﬁhgmotﬂﬁrrpl FS wege anal ysed individually for

-4-[[4-[[ 4-(R2nGyanget henyl ) - 2, 6- . 1T
G et nyl phote PSS BRI TH salind bt pas AB LU R PRt oy
val i dated #hidbGravBoNBedretandPLA-GshdBd UilenQl ysis was carried out on an
APl - 3000 system (Applied Biosystens), which was coupled to an |I-1PLC-system
(Agilent). Individual plasma concentration-tine profiles were subjected to a
non- conpar t Fsditidyal plesmp gencraieationrisng rroliles e sybigeiphp ARIMNOMOBRISHEL war e

(C\g _n:c\lonhjsn Bﬁéumlas ?c)irﬂeti%-ah%ysifﬁﬁi@%ﬁminBbﬁW?feQWinN‘@ﬂﬁ;R@éag@mo.lh/bunt aij_n Vi ew,

i fornia, A e asnm_ .Goncentr.ation correspondi n

peak times F’ﬂﬁrgns%eprhgrslg}ﬁ Qﬁfpafaéla%" @ﬂ‘én%ﬂptééew’tf%&@rg{acggspggs Rﬁﬁ( plasiil °

concent r at i eorcenimaions (Chax) @ALUGRTdspondérg meak tmea(Tec) verneplauated. i Thearea up/ | og

down tr apezgh&iﬁlther Sﬁiés‘iha cb Fenﬁyﬁ&f—thn@@&rvg @é&-@%&%@' cﬁéﬂ&t@@uﬁh@hﬁﬁ%@éﬁj@ 96h and
Wt , t I t e

20 C96h/ R, e elimnatlon rate constant, determ y |l og-1inear
regr essi on &p/lagdown trapezoidal rule. The AUC,... was calculated as the sum of AUCy.9én and

20 Coe/B, with B, the elimination rate constant, determined by log-linear regression of the

terminal plasma concentration-time data. Mean plasma concentrations and mean
pharmacokinetic parameters were calculated per formulation.

Mean plasma concentrations and basic pharmacokinetic parameters of group I and II
25 are given in Table 3.

Table 3: Mean (* S.D) plasma concentrations together with some basic

pharmacokinetic parameters of (E)-4-[[4-[[4-(2-cyanoethenyl)-2,6-

dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile in male beagle dogs after
30  oral administration of formulation of group I and II dosed at 5 mg base eq./kg.

Time (h) Group [ Group II

0 <1.0 <1.0

0.5 104 + 79 564 <+ 2.76
1 258 + 79 108 = 75

2 478 + 83 362 + 132

4 462 + 155 {372 + 121
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Based on the AUC-values, the fumarate salt capsule formulation seems bioequivalent
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1. A conpound of forrmula (1) HOOC HNIINIT \ COOH CN-CH=CH\ N/ (1} 5 N
a Noxide or a stereo chemcally isoneric formthereof. 2. A conpound
according to claiml1 wherein the conmpound is HOOC N C(E) (1-a) 10 3. A
conpound according to claim1 or 2 for use as a nedicine. 4. A
pharmaceutical conposition conprising a pharmaceutically acceptable carrier
and as active ingredient a therapeuticaldy effective anount of a conpound as
15 clained in claiml or 2. 5. A pharnmaceutical conposition according to
claim4 wherein the conposition is suitable for oral adm nistration. 20 6.
A phar macegfdigal conposition according to claim4 or 5 wherein the
conposition TS a solid conposition. 7. A pharmaceutical conposition
according to any one of clainms 4 to 6 further conprising a wetting agent.
25 8, A phar macewipouall of @edd ([) on according to claim7 wherein the wetting

agent is en. -35- 9. A pharmaceutical conpositipn according to any one
of claims 4 to 8 wherein the conposition is in the|HPoX a tablet. 5 10.
A pharmaceyti cal conposit]on agcordinggo claim9 which is Il mcoated. 11.
A pharmaceuti cal conposit4on _g¢corgi NgN.O one of cl.ai ns to 10 having
the follow ng corrposit \E/mg @\
N COOH
CN-CH=CH NN Sy
ity
5 p—
a N-oxide or a stereochemically isomeric form thereof.
2. A compound according to claim 1 wherein the compound is
HOOC
N._N__N
/ L d
|9
AN
CN™ ™ \\N
N (E) B (I-a)
10
3. A compound according to claim 1 or 2 for use as a medicine.
4. A pharmaceutical composition comprising a pharmaceutically acceptable carrier
and as active ingredient a therapeutically effective amount of a compound as
15 claimed in ¢laim 1 or 2.

5. A pharmaceutical composition according to claim 4 wherein the composition is

suitable for oral administration.

20 6. A pharmaceutical composition according to claim 4 or 5 wherein the composition

is a solid composition.

7. A pharmaceutical composition according to any one of claims 4 to 6 further
comprising a wetting agent.
25
8. A pharmaceutical composition according to claim 7 wherein the wetting agent is

Tween.



(a) from5 to 50% of active ingredient; 10 (b) from0.01 to 5 %of a
wetting agent; (c) from40 to 92% of a diluent; (d) fromO to 10 %of a
polymer; (e) from2 to 10 %of a disintegrant; (t) fromO0.1 to 5%of a
glidant; 15 (g) fromO0.1 to 1.5 % of a-35ubricant. 12. Use of a compound as
claimed in claim1 or 2 for the manufacture of a nedicanment for the
treatnent or the prevention of HV infection. 20 13. Process for the
preparation of a conmpound of forrmula (1) or (l-a) as claimed in claim1l or
2 characterized by reacting the corresponding free base with frimaric acid

in the pregengghafmaestidd @&hgoﬁﬁwaméﬁ&irﬁo%%%e AECAIAL Neb § Wheledd M 13
wherein the suitable acid is ace%l C flCl
composition 1s in the form of a tablet.

5 10. A pharmaceutical composition according to claim 9 which is film-coated.

11. A pharmaceutical composition according to any one of claims 4 to 10 having the
following composition
(a) from 5 to 50% of active ingredient;
10 (b) from 0.01 to 5 % of a wetting agent;
(c) from 40 to 92% of a diluent;
(d) from 0 to 10 % of a polymer;
(e) from 2 to 10 % of a disintegrant;
(f) from 0.1 to 5% of a glidant;
15 (g) from 0.1 to 1.5 % of a lubricant.

12. Use of a compound as claimed in claim 1 or 2 for the manufacture of a

medicament for the treatment or the prevention of HIV infection.
20 13. Process for the preparation of a compound of formula (I) or (I-a) as claimed in
claim 1 or 2 characterized by reacting the corresponding free base with fumaric

acid in the presence of a suitable acid.

14. Process according to claim 13 wherein the suitable acid is acetic acid.





