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di scloses HI 'V replication inhibiting pyrimdine derivatives anong which 10
4-[[4-[[4-(2-cyanoet henyl ) -2, 6-di net hyl phenyl ] am no] -2-pyri m di nyl ] am no] -
benzoni t ri | eFPRACHLARINFHAF rfad et ((éal2-JYANOTBENEDI-@ , S-AITMETHYRBHRNGT. ). AMVYD)

04/ 0162581 di SEFHIERTNYLOREYS LRENZONIFREFAr e 4- [ [ 4- [ [ 4- (2- cyanoet henyl ) - 2, 6-

di met hyl phenyl] am no] -2-pyrimdinyl] am no] benzonitrile. 15
4-[[4-[[4-(2-cyanoet henyl) -2, 6-di net hyl phenyl Jam no] - 2- pyri m di nyl Jam no] -
benzonitrile, in particular the E-isoner, has excellent HV replication

i nhi bi tidg ddeipwsent invegtimelatesiie apharchateutical gbmpibsitierscomagirisingghalr ug and nul ti
drug resi st i H- Ml € i s, Whys sresistant to
art - known d%gg:(%ﬁ@ﬁ&é}%gﬁgg%{u&éz%g%l%feﬂthﬁﬁd{sl‘f %’g@éﬁ??g@{i&ghgg’ﬁg?éood candi dat e
for the devd lagtinglbenzanigrilpand torthe prepratioghere@lat nent of HIV i nfecti on.
H gh pharnmacol ogi cal activity, a good pharnacol ogical profile is however not

h | f heh. 1 . d bili.tv,of .a. d. A dd
(e ot 00 B L0 158,400, SRRl o TSR o oo
physi cal 10y; 4shiéll4e(2aomocthenyd-2dpdintothylphexil leimino] BrmfriniidinyHaroimblt have an

accept abl e R ARYAId @R e AIOWApLBRIskId derdr L he compound inf | uences

r  adm

t he dose of e conpound required f mnistration in order to reach a

t her apeut i ca\*] &Pdfquggali ‘gﬁl‘?,sﬁﬁﬁréﬁqsﬁeét@ 8rPee 4rlits (402 €yrosthsey %6t he patient.
Conpounds halimeylphéryWaminod2ayriabidihylaminelbenzonitdle. adm ni stered in hi gher
doses conpared to conpounds having a higher bioavailability. Possible
consequences of the need for higher doses may conprise ! an increased risk
to advelbse 4flf¢dt@:cyarpethenylpaddedimethylpheryllaming]-2-pgindidipademinel-m  an i ncrease

in the frequRRshitriRf inAshMidula tKeAt isBfher EQ@é&elﬁeﬁa@H@V%g]ﬁwiéﬂlﬁhiﬁﬁﬁg%ctﬁﬁ'ﬁ?er ence
to antiretroviral t hﬁr apy. ?[? WD 2906/ 0246$8 E | EP2005/ 0543%@2 her apy
adher ence i L8R B WA SPREEHTY gy ael anfrue ap 1 (e FRSESiRat SRS fectiveness
of HIV trediasthins whivhéasebdcomd ossistgt for @gkenaydragd))] Mae easundhgs || si ze
may |ead to thus potential to be a good candidate for the development of a medicament for the

20  treatment of HIV infection.

High pharmacological activity, a good pharmacological profile is however not the only
factor which determines the drugability of a compound.
A good drug candidate should preferably also be stable chemically as well as

25  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
administration in order to reach a therapeutically effective concentration of the

30  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.

35



reduced therapy adherence and hence reduced therapy effectiveness. 5
Theref ore, when designing a nedicanent for HV treatnent it is preferable to
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bi oavail ability of a conpound intended to be adm nistered orally, Is

dependent on the conpounds solubility % water as well as the conpounds
pernmeability (its ability to 10 be absorbed across the intestinal
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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-dimethylphenyl]amino]-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-
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.

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.



10 the free base. In fact, the present salt adm nistered as a solid dosage
formhas an in vivo bioavailability which is conparable with the

bi oavai | abjybihos02fsss Ne free base adm nistered as an orgdrRBRsA934$0! ution.
Because of the iIncreased bioavailability, in vivo, the hydrochloride salt may
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hydrochl ori de salt of the present invention was also found to be

non- hygroscopic and to be chemcally and physically stable in different
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20 escription ot the Figure

Figure 1 is an IR spectrum of polymorphic Form A of (E) 4-[[4-[[4-(2-cyanoethenyl)-
2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile. HC]
Figure 2 is X-ray powder diffraction pattern of polymorphic Form A of (E) 4-[[4-[[4-
(2-cyanoethenyl)-2,6-dimethylphenyljamino]-2-pyrimidinylJamino]benzonitrile. HCL.

25 Figure 3 is an IR spectrum 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 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]Jamino]-2-
pyrimidinyl]amino]benzonitrile. HCI.

30  Figure 5 is an IR spectrum of polymorphic Form C of (E) 4-[[4-[[4-(2-cyanoethenyl)-
2,6-dimethylphenyl]amino]-2-pyrimidinyl]amino]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-

35  cyanoethenyl)-2,6-dimethylphenyl]amino]-2-pyrimidinyl]Jamino]benzonitrile. HCI



Thus, the present invention relates in particular to a conpound of formula
(1) HI A\ NrYNCNCH -CH\ N/ NTIC 10 a N-oxide or a stereochemcally
i someri c fwonudshesseof . The N-oxide forms of the presenteciompossngszei formul a
(1) are nmeant to conprise the conpounds, of formula (1) wherein one or
several tertiary nitrogen atons are oxidized 15 to the so-called N oxide.
The term "stereochemcally isoneric fornms" as used herei nbefore defines all
the possible stereoisoneric forns which the conmpound of formula (1), and
the N-oxi desFigura ipHsrag pswdddiliféastiontfagemios psewdaiolpnaghio Fotmd efaERd, t he
chem cal desi f the mxture of all possible
st ereochem cﬂé?'ﬂ?/( gan%ethteggmg% ﬁgmﬁp%}’%&?&o ?h of the individual isoneric
forns of thep%@nél@uﬂﬂmm@p]bﬁmomﬂlh HfC). and the N-oxides thereof substantially

free of the piheyd dembﬁofﬁg%{v%ﬁﬁé}ﬁm cally isoneric forms of the conpound

of fornula are obviou I nt en ed t he scope of

this invent fﬁ‘? pr%ntm%enggﬁﬁ%%}%to& leyg‘W?B 051%% f‘)m}éé %ﬁ(ﬁiﬁ*q ‘&22 ster eO(F:)hen‘i cal
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a nown

i soner). he terns n re wel 0 a person skilled in the art.
WO 2006/ 024668 PCT/ EP2005/ 054342 -5 A particul ar enbodi nent of the conpound

of formula (Thusjthe bRSenEirveMigH relates S paticud@ TS 8 Yo p&indfoP FeRiiua @l a) N(l-a) C

N HC (E) 5-Anot her particul ar enbodi nent of the conppund of formula (1) is
the Z-isoner .a conpound of formula (I-b) N iN Nj\
fITJ ’
CN-CH=CH N
HCl
10 - ~

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
compounds of formula (I) wherein one or several tertiary nitrogen atoms are oxidized
15 to the so-called N-oxide.

The term “stereochemically isomeric forms™ as used hereinbefore defines all the
possible stereoisomeric forms which the compound of formula (), and the N-oxides
may possess. Unless otherwise mentioned or indicated, the chemical designation of the
20  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.
25
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).

30 The terms E and Z are well known to a person skilled in the art,
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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
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
in this context refers to E-Z-mixtures with no or almost no Z-isomer, e.g. isomeric
mixtures containing as much as 90%, in particular 95% or even 98% or 99% of the E-

isomer.

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,



the invention is the sane chemcal entity, but in a different crystalline
arrangenent. Solvent addition forns (solvates) which the salts of the

present i nwenhéc@u@te able to formalso fall wthin theasBois@isst he
present invention, Exanples of such for are 20 e.g, hydrates, al cohol ates

and the like. Solvates are herein also referred to as pseudopol ynor phic
forms. Preferred is an anhydric salt. A particul ar enbodi nent of the present
invention is a particul ar pol ynmor phi ¢ or pseudopol ynorphic formof a
conmpound of formula (I- i.e. (BE) 4-[[4-[[4-(2 25
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her ei n desnymattied. as Form A (see Figure 1 and 2). A second particular form
of the compound of formula (l-a) is herein designated as 30 FormB. FormB
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state (pseudoypngipbicgpimes efphagmaceyiics] qon@oemfgrwbsrqfsw@gt t@fhors@mmlsed n the
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acid (HCl esénce_of a suit sol vent, suc exarrpl e a
sui t abl e! %c.&aﬂ@aﬁmlg@igﬁwla&ew As GLRedErsP lfsé?rmﬂéc(ompomﬁ ofa) or
(I-b) have atheiinvehti@vis tial sameichathicyl. enfifyehutas & diffdrent ctystailimbiabhiigeiriast,
replication of HV, in particular HV-1. HV (Human | nmunodeficiency Virus)
is the aetiological agent of Acquired | mune Deficiency Syndrome (AIDS) in
15 humans. Thelveatwdditieniforps obrates) which theispitseafitke praseaninyentiopard ableaad dest r oys

themor chapgesishigl withRtARAmbiUBEHhE BRserP dfvbhifdhl ExhMplcd8r GRATERAL on of the
i mune sgst em As
e.g. hydrates, alcoholates and the like. Solvates are herein also referred to as

pseudopolymorphic forms. Preferred is an anhydric salt.

A particular embodiment of the present invention is a particular polymorphic or
pseudopolymorphic form of a compound of formula (I-a), i.e. (E) 4-[[4-[[4-(2-
25 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

30 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).

35 A fourth particular pseudopolymorphic form of the compound of formula (I-a) is herein
designated as Form D (see Figure 7 and 8).



a result, an infected patient has an ever decreasing nunber of T-4 cells,

whi ch noreover behave abnormally. Hence, the i munol ogi cal defense system
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t hr onbocyt opaeni a, Kaposi's sarcoma and infection of the central nervous
system characterized by progressive denyelination, resulting in denentia
and synpt onsApmftrralpolynoghie §enmvef thy sanpound af foamalki(Ba)amtionn 4ori entati on. H V

infection f e (oo! | i Wk ,

progressive 25 general]zed | adenopa (. _and’ Al DS-rel’at ed conpl ex
ug’%@ﬁé'vep@s%? ﬁéx%%af%@r {Bﬁ@egﬁ] %bﬁ@)ﬁgxd"&lg @J(‘é)o'ge{)ék IgI”lfa 'isqg@én{‘y

(ARC). The ptPé%S@ﬁ’BCI‘éfErfb‘bNrﬂﬁf}/e s, thedieresshemically isemaerissiormay and thed nul ti dr ug

r tESi stant Hipblymbrpaices pse%uﬂo;&?%bx@ﬂib&émﬁ{ @ spéuthl ﬁlﬂétbféétgsf &Jgtelfet@@iefﬁﬁ@[ly HI V- éL "

strains, re. i articul ar €. . Pres compounds sho i vity.agains

Straine. boptet SR HopdfoRR AR 4GP IR SR L Pl R 0 one

or nore art -émpanndhoiforaek€bs) de reverse transcriptase inhibitors.

Art-known non-nucl eosi de reverse transcriptase inhibitors are those non-

nucl eosi de reverse transcriptase inhibitors other than the Tgresent conpounds
and in partmoa%m%%rﬁ;rfwa Bb A-ae (eserle prpwrd BY fagiirgthe pt ase

i4n [n[ 2 [ E E)r S ( z&ﬁrea'ﬁt&diﬂ%‘freé ?Qéeizﬁiﬂt hyatiodhtbticicid (HQ i tthevprkyened of a suitable

- - - - e - - . . . .

i ot byl hergt RS B e PR M A B BTGRP 11 e 15 described in W

03/16306, which is incorporated herein by reference. WO 2006/ 024668

thel 1 ant - e corpoufisdtdoribid (17ER0 - Stat Qi Bto BEORE Y PRt I 2 g

activity, th@ IEJ%% Bﬁtfelélﬁﬁ%‘au?fg‘gwaﬂfbpﬁlﬁ@%’ﬁ%ﬁh{\’ﬁﬁt ﬁ%‘}(}ﬁ?fg%& Fomrenodefieney vi dual s

infected by Wir)antiie hetiolddieal pgeapbiyAegired dhmuhebefidietice Syhdome (AMDS) igener al ,

the conpoundg, of.! B PIPIERL pleRYERLRPRATRRR, Y5 Ll o8 dLhs, L Fegigrent of
nfected w ruses

war m bl ooded” manmal s” | ' . Oose existence rs ned ated by,
or depends ¢hsnees thaienasmal fnctiany partenlartythe eedr@inatinn oftemigimungsesteini &8 may be
prevented orj résiileah @tfedtbd Patfehnas QBRI ABS Angtdigber SSEA LY WRRKI ON,
especially conditi E’ni associ aheg{ Wi t{;u HV a d.oE %%,r pat horgenl Cil
r et r ovi r usesMOF R AR VAPPROTMAN HS  $68:d %‘&118‘81‘?3‘?%‘3? eRsR R 5 aPe LR ve
general i zed tombphadetiopadndynedHEins andshedlV idictaddrsubjectas@dlytdies by Ner vous
System di,sea j : f . i ated
derent] & andO Eene AL oS Moo, U6 cBivers, R bR s habePRE )
(1-a) or (I-withEHAN infectipnanclade thromhecyippaeniag Kapasts sagepsuaid dnfestionied ther esent
i nvention mayentBicRfdak Sysién UsRsbt@ el bfghB8Svaddhyesihation, resulting in

dementia and symptoms such as, progressive dysarthria, ataxia and disorientation. HIV

infection further has also been associated with peripheral neuropathy, progressive
25  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
present compounds show activity against HIV strains, especially HIV-1 strains, that

30  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.

35 The HIV replication inhibiting activity of 4-[[4-[[4-(2-cyanoethenyl)-2,6-
dimethylphenyl]amino]-2-pyrimidinyl]amino]benzonitrile is described in
WO 03/16306, which is incorporated herein by reference.
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In view of the utility of the present compounds, there is also provided a method of
treating mammals, including humans, suffering from or a method of preventing warm-
25  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.

Due to the higher bioavailability of the present compounds compared to the

30  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.

35  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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oral liquid preparations such as suspensions, syrups, elixirs, emulsions and solutions; or

25  solid carriers such as starches, sugars, kaolin, diluents, lubricants, binders,
disintegrating agents and the like in the case of powders, pills, capsules, and tablets.
Because of their ease in administration, tablets and capsules represent the most
advantageous oral unit dosage forms, in which case solid pharmaceutical carriers are
obviously employed. For parenteral compositions, the carrier will usually comprise

30  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

35  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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cervical Caps()mpos t%%slhta oty gdap‘%d to be applied to a site where sexual intercourse or
related intimate contact can take place, such as the genitals, rectum, mouth, hands,

25 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). 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,

30  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

35  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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comprising a pharmaceutically acceptable carrier and as active ingredient an effective
amount of a compound of formula (I), (I-a) or (I-b) characterized in that the

25  pharmaceutical composition is bioadhesive to the site of application 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
comprising a pharmaceutically acceptable carrier and as active ingredient an effective
amount of a compound of formula (I), (I-a) or (I-b) characterized in that the

30  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

35  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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In particular, the present invention concerns an oral pharmaceutical composition, i.e. a
pharmaceutical composition suitable for oral administration, comprising a
pharmaceutically acceptable carrier and as active ingredient a therapeutically effective

25  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 a
pharmaceutical composition suitable for oral administration, comprising a
pharmaceutically acceptable carrier and as active ingredient a therapeutically effective
amount of a compound of formula (I), (I-a) or (I-b) provided that the composition does

30  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.
35 A tablet according to the present invention may be formulated as a once daily tablet.
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pol ar, hygdrophilic moieties as well as non-polar, hydrophobic noieties. The
terms "hydr oph| lic" or "hydrophobic" are relative ternms. 30 The relative
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hydrophi | i c- hiee@ Rirlekgmpla) -epmewyal ue ("HLB value). Wetting agents with a

| ower HLB val ue are catagorized as being "hydrophobic" wetting agents
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20  The pharmaceutical compositions of the present invention preferably comprise a
wetting agent.
As for the wetting agent in the compositions of the invention, there may be used any of
the physiologically tolerable wetting agent suitable for use in a pharmaceutical

composition.
25
It is well-known in the art that a wetting agent is an amphiphilic compound; it contains
polar, hydrophilic moieties as well as non-polar, hydrophobic moieties.
The terms “hydrophilic” or “hydrophobic” are relative terms.
30

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.
35  As arule 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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or steargte, PEG 45 stearate, PEG 50 stearate, PEG 55 stearate, PEG 100
oleate or stearate, PEG 200 ol eate, PEG 400 ol eate, PEG 600 ol eate; (the
wet ti ng agenfyitableveting pgpnisdor piedn Gresappesitions of therpsesaridavaationpredisted t hr ol |
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Suitable wetting agents which may be used in the present invention comprise :
a) Polyethylene glycol fatty acid monoesters comprising 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,

25 32,40, 45, 50, 55, 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

30  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

35  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



di stearate or diolcatc, PEG 400 diolcate or distearate; (the wetting agents

belonging to this group are for instance known as Mapeg, Pol yal so, Kessco,

Cthrol) cWwoPobyesdsyl ene gl ycol fatty acid nono-and di eB¢EEPWIMISUWRES such as
for exanple PEG 4-150 nono and dil aurat;g. PEG 4-150 nono and diol eate, PEG
4-150 nono and 5 distearate and the like; (the wetting agents belonging to
this group are for instance known as Kessco) d) Pol yethyl ene glycol

glycerol fatty acid esters such as for instance PEG 20 glyceryl laurate or
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ol eate, PEG dmp %Qbﬁifé‘rélfér 1£§t‘éHc@§c§owxP§s@V[ égi)éﬂ?&l&y 'KeEs%Hr@tt}’&o nd the like; (the

wetting 10 agents bel on g I nstancé known as Tagat,
d ycerox L, %aliﬂhiﬂt yenegﬁ); fag ta;ﬁslrineﬁqo aniéiiﬁ@é{né’ffilﬁeﬁ suehias foTSEERIEt s
conpri sing eBEGmSlS:b)fm@ddIeﬁﬂdQlﬂSm@fe PmMylzsbelﬁﬂi@Iaad amiateasEngwmbno emﬁopyl ene

gl ycol, hy| 1 e gL i Lol rythritol and
the |i ke %M tﬁg gr?%raéﬁ%e I ¢ {}Yl g%] gé’é%%ﬂn%t S PP %rSI rqfle n\?lgt am ns such
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hydr ogenated castor oil, or. c rides or, a G 80
hydr ogenat ed’ Q?Si‘fld?e Tyfhfis‘éé-ﬁ a Eib‘? atygplan S/Prh%%“d‘g??ét‘)gﬂ%ﬂ St or 0| |,

PEG 200 cast salutde tn,tanBEﬁL&hcaapatsydrlodz byaipogeoatedtastoe pil fatmiPBGyantia @, yl i ¢/ capr iC
gl ycerid ) Y, glyceride,
tocophersf p}?@‘igﬁo@%ﬁ@?ﬁ%‘éﬁ%w% %1 gﬁegae?ﬂoﬁ (gllla;iﬂ?rlllfg W@Rgl ng to this
group are fokemelgilappricoikesng ollsalmas e&an@hemswmh asgifigi-g@ mstor oilpinul gi n,

Ni kkol , Thor By @¥g en&ewdtsﬁ@ml &3%6%1 e i@ ahﬁcaﬁrgaﬁféhdesSpEGtzgeﬁstoﬁﬁl ucire,

vitamn £ TPE, %?fc.y el G50y 7% 63k PEGCS BOFDS RPN EE T O o o
ol eate or st buiraganatep ohsyeyl ojlc BEGH3S10staneib PEGH40 chstor edioehyduogepated castoy|
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are for instanc nown as N Kk g) Sterol

or.
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soya castor oil or hydrogenated castor oil, PEG-200 castor oil, PEG-8 caprylic/capric
glycerides, PEG-6 caprylic/capric glycerides, lauroyl macrogol-32 glyceride, stearoyl
25 macrogol glyceride, tocopheryl PEG-1000 succinate (TPGS); (the wetting agents
belonging to this group are for instance known as Emalex, Cremophor, Emulgante,
Eumulgin, Nikkol, Thornley, Simulsol, Cerex, Crovol, Labrasol, Softigen, Gelucire,
Vitamin E TPGS),
f) polyglycerized fatty acids comprising polyglycerol esters of fatty acids such as for
30  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
35  sterol and the like; (the wetting agents belonging to this group are for instance known
as Solulan™ or Nikkol BPSH)



35 sterol and the like; (the wetting agents belonging to this group are for
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237, pol oxanmgySugdBestarsisuches farkestancé ‘sttwoswdtstelarage/mgmtezarmlsmgseng to this
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Supr oni ¢, uracare, uro ionic wet g S i ncluding
cationi c, anleWP%m&ﬁthhM?‘Hé"r‘fP &iitestange fh?ﬁss%%%t%scm esta, Racoharossy aci d
salts e.g. saefinemueh®ate, sodiumlauryl sulfate, sodiumlauryl sarcosinate,
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(the wetting agents belonging to this group are for instance known as Synperonic PE,
Pluronic, Emkalyx, Lutrol™, Supronic, Monolan, Pluracare, Plurodac)
m) ionic wetting agents including cationic, anionic and zwitterionic surfactans such as

25 the fatty acid salts e.g. sodium oleate, sodium lauryl sulfate, sodium lauryl sarcosinate,
sodium dioctyl sulfosuccinate, sodium myristate, sodium palmitate, sodium 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,

30  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,

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

concentration from about 0.01 to about 5% by weight relative to the total weight of the
25  composition, preferably from about 0.1 to about 3 % by weight, more preferably from

about 0.1 to about 1 % by weight.

The quantity of wetting 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
30  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,

35
The organic polymer may be used as a binder during the manufacture of the
composition.
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- hydroxyakylcelluloses such as hydroxymethylcellulose, hydroxyethylcellulose,
hydroxypropylcellulose and hydroxybutylcellulose,
- hydroxyalkyl alkylcelluloses such as hydroxyethyl methylcellulose and
hydroxypropyl methylcellulose (e.g. HPMC 2910 15 mPa.s; HPMC 2910 5 mPa.s),
20 - carboxyalkylcelluloses such as carboxymethylcellulose,
- alkali metal salts of carboxyalkylcelluloses such as sodium carboxymethylcellulose,
- carboxyalkylalkylcelluloses such as carboxymethylethylcellulose,
- carboxyalkylcellulose esters,
- starches, such as starch 1551,
25 - pectins such as sodium carboxymethylamylopectin,
- chitin derivates such as chitosan,
- heparin and heparinoids,
- polysaccharides such as alginic acid, alkali metal and ammonium salts thereof;
carrageenans, galactomannans, tragacanth, agar-agar, gum arabic, guargum and
30 xanthan gum,
- polyacrylic acids and the salts thereof,
- polymethacrylic acids and the salts thereof, methacrylate copolymers,
- polyvinylalcohol,
- polyvinylpyrrolidone, copolymers of polyvinylpyrrolidone with vinyl acetate,
35 - 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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especially hypromellose 2910 15 mPa.s. Hydroxypropyl methylcellulose is the United
States Adopted Name for hypromellose (see Martindale, The Extra Pharmacopoeia,

20 29th edition, page 1435). In the four digit number "2910", the first two digits represent
the approximate percentage of methoxyl groups and the third and fourth digits the
approximate percentage composition of 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,

25
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).

30 Incase 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

35 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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Phar maceuti cal |y accept ah da‘lpog‘lh cantg conpri se magnesi um stearate, cal cium
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microcrystalline cellulose, magnesium aluminium silicate, alginic acid, alginate,
20  powdered cellulose.

Pharmaceutically acceptable lubricants comprise magnesium stearate, calcium stearate,
stearic acid, talc, polyethylene glycol, sodium lauryl sulfate, magnesium lauryl
sulphate.

25
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
30  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.
35

Tablets according to the present invention may comprise by weight based on the total

| weight of the tablet core :
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15 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
suitable coatings for pharmaceutical tablets are well-known to a person skilled in the

20  art. Preferably, the film coating is a non-transparant film coating. An example of a
suitable coating is Opadry®, in particular coating powder Opadry® II White.

Tablets of the present invention can be prepared by direct compression or wet
granulation.

25
Therefore, 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;

30 (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).

35 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;
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than indicated above,

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

20 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

25  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.

30
Also, the combination of an antiretroviral compound and a compound of formula (I),
(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

35  orsequential 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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i2 8\62 /ng i20n gl Dthef ait'ﬁétﬁtﬁfil"gbcoangbhﬁdsgwaétﬁnﬂﬁ@dd ;ﬁq;m‘l thbmalmdéx}s$édp@aa VO .
4 P E 434 - [ maGeuti c ccept e carrier an

(a) a thggapé)g%‘{qlclgﬁgg‘?%f"?%%%%\;\é nﬁ%ro“%ﬁfpr8¥1%%&jﬁ13t&rﬁr%8%en% Hcl)?tgfo Phul a (ry, (r-a)

or (1-b) andattirptroviesl ormpannds arelother than nuaeasislgireversedasariptase inhibjtarst i cul ar,

the inventiop,@hsgucldatiad é%er"s@tr%s@ﬁ;%&k‘éfiﬁlﬁﬁi%&&hm AffereR) drgeRIPQUNd of
formula (1), d ( nore ot her antiretroyiral

l-a),or (I-b), an ) one qQr
conpounds, a§g’ab’f§‘e%B’r?oél%ﬂpi’i%fﬁ‘é‘?lhﬁogﬁﬁ“fvﬁﬁl iRHACCRa0Y 8ccepiepla AR s Sor
sequenti al Esmusi, theapitdentdhention @Bb m&ﬁt?s foraphathesdedtival cotnlimI sitionpeEpridigga does not
contain t I.citahi t eno iro.diis y. LB More in
part i cul ar, | eRarietERLREAN: AR AhaBEI e R o) o
conpound of fcempelnd of fyrmufy Y I-dror (I-b)sind (Brege ehinotrashes antiggtrevirad pgpngs.

antiretroviraj p&ﬁ@ﬁ?ﬁ?ﬂfé%res@i% iﬁye%ﬁ@?ﬂ)}e!lh%i t0h H&hﬁ&é\@i@alfc@hlpééiﬂ&ﬂ &ﬁﬁtﬁ%ﬂ%
use i.n anti-HV eat nent vi,ded that_the one or

separate 10 or sequenti al r
more of her  AMPRFEEREIEIpoERARE GHES A04AR HERPTHAHMRICHECHRR B se
transcri pt aseomphindidf dorsnulady) (les) on(ich)ent (tieont ey eoseotherantethptAsgents
nhi bi torg. Tedld RN, IR BEcc BN dta? biglfo@igRar at i on
together W th pharnmaceutic acceptable carriers. us, e present
i nvention al $dsqnsexal &unargiea rensien else sflatesoiapabpimasputice hgsmpositign

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 provided that the one or more other antiretroviral compounds are

25 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),

30  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;

35 non-nucleoside reverse transcriptase inhibitors such as nevirapine (11-cyclopropyl-
S,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-




15 pharmaceutically acceptable carrier and (a) a therapeutically effective
amount of a conpound of formula (1), (l-a) or (l-b) and (b) one or nore

ot her anti mair0802eds agents. | n particular, the presenecimyansioamner el at es
to a pharmaceutical conposition conprisifyg a pharmaceutically acceptable
carrier and (a) a therapeutically effective anount of a conpound of formula
(1), (1-a) or (I-b) and (b) one or nore other antiretroviral agents 20

provi ded that the conposition does not contain both entricitabine and

tenof ovir  dimslem{4$)Hkf Uphbatzodiazephe-A( W epord and thibse)-tysd ag.€S)-8-@hlaro-

phar maceuti cgls 6c7a_gg918§%41{)§qg?tﬁgérqg{%%gﬂgl_gb%@lﬁg g(g_i cally acceptable carrier

and (a) a thetapeutic ( . amount "o onpound of formula (1),

(1-a) or (I-bAS.ankll-hlpcrrodiagepirp(@HytiHenc; cempaunds pighe pahPAgeanidingr ovi ded

that the oneppényBetinlid)@ypeadld. io-RYm@MphélyBRAMRILIESICRbRbReRd-Akantifan

nucl eosi de rev [Se Lranser| 1gasc i nhi bitors and/or | eqti de reverse

transcriptas émﬁli‘ﬁi%?’tlgli‘lglﬁor%g TRISTARRYAURR PTALERS, 5‘3ﬂhraél'[%'gﬁ1§&5tﬁﬁse'ﬁay be known

antiretrovi r R0-5-3830 wnBE Vsiubibiters, and uhicliken protqasnin it tolis ey, itdinanipdtotavir,

cast anosper m e, X LA s Q@'H . e . n i trisodi um

phosphono f%@tm eqff’ 1%%@?‘@% [ de%?@'\’/gérﬁsiltéa%ﬁrf aarﬁ %%Jnt?gggf 1?%%?3?)?@#’ e.g.

zi dovudi ne ( ¥X-47% a-the likps dusjarniphibietae. 8- A730, T- Hi4d #n6 ierdike; CXCR4 receptor

(2", 3" - di deoxithfistd)e;g. AMD-318@AM thehkdenHitsliofLEPHE Vird] GtBEras e fitelcofite-

(5 5 aifien B iversE hRmRN R bPHES i oo Rayira by ™ RBHERGer tonofpyin e,

ent ri ci t abi ndis¢fro¥il Rin@rate aad twilike;FGnaci eotidh eeductes inhiBBompong. hydtoepseae

reverse tran phase~dmhl bi c . Deyl ' -eyclan. | -

51T di hydr o RSOy D, SR AR I oy BRARY” ey

efavirenz, delavirdine, TMC-120, TMC-125 and the |ike; conpounds of the

TIBO (tetr ahB‘S‘!’a@m‘i&@t&Q@ﬁ:ﬂ@?&?&ﬁmm thEBOAT D04 ba with’dther anti-viral agents

| dazol 4,5, Lkl Lo AmbSRAQEh T ERE DA I ONG ARShL 8REA oF RS

5, 6, 7- t et r ahydmpeuidaretriyd pofentidtede Chybingtiduthemyiey andederited above exert a

E ?;(_55# JI ik]nE)1 S@ﬁ@%&%‘bgfggﬁg ﬁ]ﬁlg%giﬁé ﬂ{k*)é }@Eb&%%?beeéiﬂp%ﬂ%ém%nénh&f s APA

a-[(2-nitr opl‘i@‘ﬁ?ilng‘/%‘?ﬁ %) Qe Gifgren Fijtérosﬁgﬁémlﬁéa@@et%ua%ofsw%epmwtiopke;

| nhi bi tors ofmayrédige &idovitelong ghied teivastiomaligti-ReowiAT agdihichiduld & 9.

i mavi 22 ¢ TEOR0 TP 2 ool eraBio by Gapnd e B 38 Sm et 8y RR Juf plbm

anpr enavi r , Tmrﬂi&ﬂl;efeal\asamﬁﬂmap’y.vxhqwSomhhiattim maykedliC? 05 Elominptehlchi t or S,

e.g. T-20, Tlik4Be@agr doifedtiokiR:siglCRA-ERSART BbrapfWHAG AR iffeSferifly ith AYD- 3100
I f th

and the like; inhibitors o e viral integrase; nucleotide 10 |ike reverse
transcri pt as@yErigctigsof the ggentse Jdegsrombmationsireduce Paiepiad §g Festsencg tenof ovi r
single agent therapies, while minimizing any associated toxicity. These combinations
25  may also increase the efficacy of the conventional agent without increasing the

associated toxicity.

The compounds of the present invention may also be administered in combination with

immunomodulating agents, e.g. levamisole, bropirimine, anti-human alpha interferon
30  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
35  infections, such as AIDS and ARC, e.g. dementia.



di soproxil fumarate and the |like; ribonucleotide reductase inhibitors, e.g.
hydroxyurea and the |ike; CCR5 antagonists, e.g, ancriviroc, aplaviroc

hydr ochl or wdezoowé2@sédasvi roc. By admi ni stering the conpoundsEpfoos/isasspr esent
invention with other anti-viral agents I which target different events in
the viral life cycle, the therapeutic effect of these conpounds can be
potenti ated. Conbination therapies as descri bed above exert a synergistic
effect ininhibiting IHV replication because each conponent of the

conbi nati on Athsugbrtheprdschf iamntonfd)d;ueesofn thtt Werof el presentocompbhmedsifse of such
conbi nati ons 0. ' ti-retroviral
agent which %t%lnﬁ%g%&nng re or” ﬁlegéeg%nxggmﬁﬁﬁﬁg&egtg Fglt’%rﬁ&&ac% hyl acti c
ef fect as coifpitienw Q%HW{@rPtb%a’ﬂmﬁ‘@éﬁlﬁCh Jegernglonn smmlj@rerpwseatganacrmsm Er apy.
These conbi ngbligRsy BRnts B ety @si M nate the side effects of conventional
single anti-retroviral therapy V\%l le not interfering with the anti-viral
activity of the agents. These conbinations reduce potential of resistance to
si ngl e agent Expenimpatabparthi | e m ni m zi ng any associated toxicity. These

combi nat i ons 42%, MBY%iPdrSRe LSS5I kMt acy of t he conventional agent
Wi t hout i ncr orrpounds of the present

i nvention maf) H- Lokl afillrdt-64-empstheny, @rétmf‘éli*b’lmepﬁ lamiggdsFronodul at i ng
agents, e.g. ph@ﬂﬁlﬁﬂyﬂ@in@)o]wn@@hmlmﬂmem 188t dcetiimrn(24al/pld &) Iw&‘féé}fiefa%ﬂ(ﬁp to 30

tib d , I
i et y! 410 hi 0 Baiaedebot e, dbe SN s RN PoRerb BREMR L e
anti bi oti cs, aetig acid;ﬂ@aﬂa/modi)t 1269 7B digar thiydnoaltleriaadd  Ihemloickeolerwad added afi ¢ agent s,
e.g. tacrinegy V&1Sé5°9f@0f1§er wa‘ﬂé}r@lﬂ%blb wikalaasd s’j}mvf‘e T%@%&t?{f‘e Jvés‘%%ole&‘NDA

channel bl ocker ne to revent or ection and

di seases or §1§?W§t 88 %fw%fh%‘él%oégn%ss‘@gb? Aty Wager ﬁndrﬂirvds% 3P el dpdneds ych as
Al DS and ARCprogug wedemtied. i dield Moz poeddst4ome PTH) EBROAS/ 054342 - 25 Al t hough
the present invention focuses on the use of the present conpounds for

pr e\éenti ng (r)]b%)ﬁ\lf)&ﬁtl50‘%g]o?|a\éoin%@ﬁitdf(f&§nulat@4{'[43?[&1'(9 -cyIRAURAdER2 BRY al so be
used as i nhi

i tor nts r other viru simlar reverse
transcript asddngt wgheagﬁqr@ﬁ?faf Pyegipdlapn ?mrrﬁ? & iglef gOOHQ PESPRRY rent al
part A. Synt besi lgatefl in hbeakenmotorelwod Tfhfaromaimd (factign w3s allowsd tkgyabllifeE) 4- |

4- 4-(2- 0
E)yrl Ln <[1I| n§/l ] g%/nl%ﬁ’%]qgﬁﬁéz}%tjﬁ?ef gfhlg Sg]k’g%% P%%%Ma%ng &gl %rcﬁow F ﬁtﬂﬁ%Pr%duV\er e
heat ed up t oWasobtained. Yield : compound of formula (I-a) Form B

20 ¢)73.29 kg of (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinylJamino]benzonitrile and 300 liter acetic acid (2 L/mole) were heated up to
104°C in a production vessel. The solution was filtered at 100°C. 19.8 liter
hydrochloric acid (1.1 mole/mole) was added at 91.4°C. At 70°C, 150 liter water
(2 L/mole) was added slowly. The mixture was cooled slowly to 20°C, washed two

25 times with 75 liter water and dried at 75°C. The obtained product was milled.

Yield : compound of formula (I-a) Form C.

d) 10.99 kg of (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]amino]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

30 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.

35



10 90C in a production vessel. The solution was filtered at 95C and washed
with 3L acetic acid (0.21L/nol). 2.973 liter hydrochloric acid (1.1
nol e/ nol e) Wedoadded at 80C. At 85C 60 liter water (2 BCWBPmpsHsasizadded
slowy. The m xture was cooled slowy tx.25C, washed two tinmes with 5.4
liter water and dried at 50C. The obtained product was mlled. Yield :
conpound of fornula (l-a) Form A 15 b) About 150 ng of a conpound of
formula (E) 4 [[4 [[4- (2 cyanoethenyl) 2, 6-

: < dof feohulsdbzpnitril e. Fl C1 and 5000

bl Lowed o ?&f{eﬁ?ﬁfﬁhé QahcRakeh fBon0 of iy PG 19@51@8@5&“5%2 el
under an ai rs%taﬁwwﬂtﬁq‘fﬁac ry@{ﬁl’éﬁ&etlym %6‘{9 SFlR¥d Re‘?‘rﬂ ﬂeé‘?iﬁ%bund of
fornmul a (I -ajcahnihgcioRthetry (FSC2MAr RGnDOA afdlso listed.

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

pyri m di nyl]am no benzonrtrr I e and 300 liter acetic acid (2 L/nole) were
heat ed up t olnfaadsregireing 2 , The solution was filtered at
100C. 19.8 | irth@tompuida gshd Qfa!ﬁe@ﬁlhéjm(x%d %1%'11@41'"}1&11@3 akBReREriRG 'Ilet%hdfc At
70C, 150 |it r water (2 L/nol’'e) was added slowy. The m xture was cool ed
slowy to 20 hashed two 25 times with 75 liter water and dried at 75C.
The obt ai ned product was mlled. Yield : conpound of forrmula (T-a) Form C.
d) 10.99 kg of (E)arpapfus: [[4- (2- cyandiselkeMpgya 20061 dRmpedisaphefempie] ani no] - 2-
pyrim di nyl ] am no] hemeBfédahd:€ and 5 liter acetic acid (2 L/nole) were
heated up to 93C| at.cgjeoducti on vefsell The solution was filtered at 100C
and washed with 3L §‘8 Aetic acid (0/2%F L/mol). 2.973 liter hydrochloric
acid (1.1 nol e/ nol wjvelegthaduged at 8HI0 16800 ihdr water (2 L/nole) was added
sl oWy between 85C5a@§lglec-5%c xture ywas cooled slowy to 19.5C washed two
times with 5.4 liter water dried_at 50C.___The obtained product was
mlled. 230 ng of @eﬁ%c?froduct was m REFSWithKBr windg®eer and slurried for 1
day at raem tenperedauisplitteyi el d . congevh®Bf fornmula (I-a) FormD. 35 WO
2006/ 024668 PCT/ EP20Q5/ 054342 aracteri zation of the conpound of
formula (1;a) The ¢ %hﬁ? “of the chz?{(gc?poﬁsilg?lrbé% ﬁPFormA, B, C and D by
infrared spectraoscg and X-ray powder diffraction (XRPD) analysis are
|isted belo .——%@JQ@O of differential scanning calorinetry (DSC) for FormA
are al so |i steghy powliex diffraetlorSERRD)iBlysed wekBtartiéS@L bs ia®hilips X’ PertPRO

MPD diffractometer PW3050/60 with generator PW3040. The instrument is equipped
20  with a Cu LFF X-ray tube PW3373/00.
The compound to be analyzed was spread on a zero background sample holder.

INSTRUMENT PARAMETERS
generator voltage: 45 kV
generator amperage: 40 mA

25 geometry: Bragg-Brentano
stage: spinner stage

MEASUREMENT CONDITIONS

scan mode: continuous
scan range: 3 t0 50° 20

30 step size: 0.01675%step
counting time: 29.845 sec/step

spinner revolution time: 1 sec
radiation type: CuKa
radiation wavelength:  1.54056 A



The conpound to be anal yzed was m xed with al kali halide and pressed to a
pellet (Ph. Eur.), apparatus: Nicolet Magna 560 FTIR spectrophotoneter 10
nunber of woes/02828resol ution: 1 cm wavel engt h range: PEAORRR0O05400 ci
basel ine correction: yes detector: DIGSowith KBr wi ndows 15 beansplitter:
Ge on KBr alkali halide: KBr (potassium brom de) Powder XRD X-ray powder
diffraction (XRPD) anal yses were carried out on a Philips X PertPRO MD

di ffract ometer PWB050/60 with generator PWB040. The instrunent is equipped
20 wWith a Cu L F Hn¥idemtybepmizwt/P\\B373/ 00. THffowsreddwnnt path be anal yzed was

Vol tager 46 kv odna R P St i e Brontano

stage: spi nner sta%’i‘erm”:’ASUREl\/ENT &ﬂjb{agﬁo%gllgrssggn mode: ég(ﬁ“t‘iaﬁuous scan

range: 3 to 50 20 t@@mshsk: si ze: 0. OlBmih/ St &fi filteounting time: 29.845 sec/step

spi nner revol utio%ﬁgi B dysSec radiation type: QUKex radi)@td' Ravel engt h:
J5aT Bl P g et

1.54056 A WO 2006/ 00¢ /| EP2005/ 054342 ‘I nci dent beam

Di ffracted beam pdteAm ksifegr am di vergence slit: 15 mmlong anti scatter
shield: + Soller slit: 0.04 rad Soller slit: 0.04 rad beam mask: 15 nmm N
filter: + Differential scanning calorimetry

About 3 mg of the compound to be analyzed was transferred into a standard aluminum
TA-Instrument sample pan. The sample pan was closed with the appropriate cover and

10 the DSC curve was recorded on a TA-Instruments Q1000 MTDSC equipped with a
RCS cooling unit. The following parameters were used:

initial temperature: ~ 20°C

heating rate: 10°C/min
final temperature: 350°C
15 nitrogen flow: 50 ml/min
Results
Form A-IR

Form A is characterized by an FTIR spectrum with typical absorption bands at about
2217, 1652, 1497, 1435, 1338, 1199 and 550 cm™.

20  Additional absorption bands are observed at 1631, 1596, 1537, 1504, 1249, 1214, 1179,
1152 and 1070 cm™. (See Figure 1).



5 anti scatter slit: 10 detector: X Celerator beamknife: + Differential
scanni ng cal ori me* About 3 ng of the conpound to be analyzed was transferred
into a stamdarde/@lessi num TA- I nstrunment sanpl e pan. ThePE€HEPloes/Fan2was
closed with the appropriate cover and XQ.the DSC curve was recorded on a
TA- I nstrunents QLO0O0 MIDSC equi pped with a RCS cooling unit. The foll ow ng

paraneters were used: initial tenperature: 20C heating rate: 10C mn final
tenperature: 3 50C 15 nitrogen flow. 50 m/mn Results FormA-IR FormA is
char act er i zeflommyAaXRPI| R spectrum with typi cal absorption bands at about

2217, 1652, 1497, 1435, 1338, 1199 and 550 cmlL . 20 Additional absorption
bands are obS§emvAds aliardbdized by BpicalldiBvactidibpebks 4248 ;thédt pdsitidnk DF°+ 022152 and

1070 cm . (Sge<&i gy & 1) o 024 1 Q54 -28- Form A- XRPD
Form A |5 chivaci o, S Y8 R R B bnchaacied X Al Bowthl 7000 1 one
9.7f 0,2, 16if5agion pagkg at Bvthgtaposidons. K+ 2% LDl 25R406&E08%i zed by X-ray

gogldeg Zg's B f pRoti @D P8@KS 03b, A5V 1R LA] POFIL 0.9NFSR- Figiite 2 (Iﬂt@ms@té/o- 2, 14.6

0.2,.25.0 0.2,.25.3 0.2 and 26,7 0.2. (See Figure I ntensity
Vartati ons. SRR fan Rty 5 oS MR ERdonkp S rispb Ty bt
i nportantly plueessmgdetagiofithelsamployy of the sanple) Form A-DSC Form A nelts
W th deconposition. Melting with deconposition starts at about 250C 10 and
has an onset Faim abogt 286C. Form B Form B can be present in two states, a
dry state and a wetted state. Only the characteristics of formB in the dry

state are gi ¥§in ARSI Rcomposition. Melting with decomposition starts at about 250°C
10 and has an onset at about 286°C.

Form B

Form B can be present in two states, a dry state and a wetted state. Only the
characteristics of form B in the dry state are given.

Form B-IR

15 Form B is characterized by an FTIR spectrum with typical absorption bands at about
2227, 2220, 1599, 1500, 1440, 1341, 1209, 549 and 544 cm™.
Additional absorption bands are observed at about 1656, 1538, 1518, 1270, 1179, 1152
and 1070 cm™. (See Figure 3).

Form B-XRPD

20  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°4+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

25  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,
30 1157 and 1084 cm™. (See Figure 5).




15 Form B is characterized by an FTIR spectrumw th typical absorption bands
at about 2227, 2220, 1599, 1500, 1440, 1341, 1209, 549 and 544 cml .

Addi ti onal wakar(tisen bands are observed at about 1656, PABBR0051GIB? 1270,
1179, 1152 and 1070 cm 1. (See Figure 3p. Form B-XRPD 20 FormB is
characterized by typical diffraction peaks at two-theta positions 4.5 0. 2,
8.81 0 2 and 12.5 0.2, FormB 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. fom Q-XR™2e Figure 4). (Intensity variations can occur due to
processes which influence intensities nost inportantly the processing

hi story of therm Q5% Gargpletizod tyotypichl-difRabidsnpebkd & tebalicacp@itionedl b3 @, FTI R

spectrUm vi L L) S2l, sl BLof haodls, At AhoWLi 2223 x 058, 08502, 1239,

1193 and 546 ' I onal " absor ption ban at about. 1627,
1580, 1537, difiggetion paagks atitwpstheta positiars 7 2874 0LOSB. Crwi02°, 2% Rgure 5). WD

2006/ 024668 pAF/E200md Hd8AR2°, <88 FiERE®) Entkiiy Valiafidds chd obdupti@cioer i zed by
typical diffraction 0.2 and

aks at two-thefa positions 11.9 0.2, 14,
P50, 27 FoP ROVl 1 Hufce PRt oS DB g PiSgRSE MY PYRES §on peaks
at two-thet asgpgdé.ji ons 12.8 0.2, 18.5 0.2, 21.2 0.2, 5 24.3 0.2, and 26.0
0.2. (See Figure 6) (Intensity variations can occur due to processes which
i nfl uence i nFgmshilRes nost inportantly the processing history of the
sanmple.) FormD- IR FormD is characterized by an FTIR spectrumw th typical

b [ b ; ; A i orph n d 547
?. s%glt ![ ?gna?&grggg%ﬁ}ﬁ%%]ﬁ%%%éggﬁ?o%gerveﬁ lg'?ypa(:lbag% rpinggéa d%S%S%O%ESGS, o
i

1247, 121%, 3291657 E@Oﬁgw%ﬁ,é%@aﬂ@éém’gure 7). FormD-XRPD Form D i s

char act er i zeddbiiohyl pbsaptictitahdazé bissarvee aksboas. 16301595 1867a247,1100% 1676 0. 2,
15 11.6 0'2’1ﬂﬁ%m%ﬁ0%3c8426k£9ﬁ£}55i5 further characterized by X-ray powder

Form D-XRPD

Form D is characterized by typical diffraction peaks at two-theta positions 6.6°+ 0.2°,

15 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 R). (Intensity variations can occur due to
processes which influence intensities most importantly the processing history of the
sample.)

20

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

(I-a).
25
Table 1 :
Compound Concentration in mg/ml
Water 0.01 N HCI PEG 400
Free base (E 0.00002 0.019 40
isomer)




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 Whizet/02456% uence i ntensities nost inportantl|y ROWERIGOESSE Ng
history of the sanple.) 20 C. Solubiligy. data Table |I lists solubility data
of free base (E) 4-[[4-[[4-(2-cyanoethenyl)-2, 6-di methyl -

phenyl ] am no] - 2- pyri m di nyl ] am no] benzonitrile and of the conpound of
for n'ul a 25 Tghl e 1 Coanm. L|nr~| f‘nnr\nnf ratiaoan in_m.nn \I\bf ra¥a n nl |\| LIH Dl: 400

SO COoOTToCTr oot T Tt

Free base ([ECOmPp@OGR 0. 01/9Cdixeniratioein) m@ml2006/ 024668 PCT/ EP2005/ 054342| - 30
Conpound Coanentrati on in| lilér Water O. 0L0N1WH&EG 400 Conrqiﬁ*@i‘;@(f 0. p0o12

0. 043 fornu I-d.) (For III-\ |||c: freebaseas—wetH—as—theHG——salt—have a
poor sol ubi | feprquad @at er &0 as in 0/8P4N HCl. Free base and HO shlt

may be cl assofigd (e BCS cl ass 2 conpounds. The solubility off the free pase
is signifi ca&t‘qhﬁ increased in PEG 400. % D. Stability data gd) Chem cal
stability GCenps AA of—orhml-a—{t-a)—(Form-Alwas—stored-underddifferent!
conditions of humdity 10 and tenperature. After storage, the salt was

anal yzed by e'%%Ee{ é&%@f‘a“s%érﬁﬁ&’&a% Jn@bé QQE%%S@%%}’ in v('éi_@'a[g:)\vefll%'é EHERNt age of

i mpurities. e results are can e concl uded

that the contblirkies base aml HRR ﬁﬁlbraw e dassiiied as BB |clasp? compounds.
The solubility of the free base is significantly increased in PEG 400.

D, Stability data
a) Chemical stability

Compound of formula (I-a) (Form A) was stored under different conditions of humidity
10  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
15 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
20 RT = room temperature

RH = Relative Humidity

The compound was also found to be not hygroscopic.



Storage Sumof inpurities % (% ww conditiont week 4 weeks S weeks
Reference 0.43 - - 40C/75% RH - 0,42 0.44 50Cair - 0.41 0.41 RT/<5%RH -

044 0.43 Wihhble4dd - 0.44 0.41 RT/75% RH - 0.43 0. 41 pclpeph@g@t@ry note: -
= not tested 20 RT = roomtenperature RH = Relative Humdity The conpound
was al so found to be not hygroscopic. 2006/ 024668 PCT/ EP2005/ 054342 -31-
b) Physical stability The stability of the crystal structure of the conpound
of formula (I-a) (FormA) was studied after storage for a period of six
weeks under different conditions of humdity S and tenperature. The sane

condi tions escribed in Table 2 were applied. After storage the conpound
was anal yzeg’ﬁ\gﬁ%%aii ﬁtgbrlgti'yed spectroscopy. No changes in crystal structure
wer e obser vdaye siahidityeff the grystalbgiructuee fdhpoummpung of bomeleysd)dFroyAxphs cal | y

stabl e. The sgiiRiaktbt fordfe foP AREHSHOMQIx F QU@ Uhder (il ffdont CHRfitIBAbf WaRidRYy SO st udi ed
after storage_ for | %/e at 5C and at 5?/85)%/%,@—{ The conpound was found to

be physi cal ¥4 &mpsrature. {Be gamegcopfitions g5 Vet @B#iSosi t i ons

illustrating the present invention are Conposition la Tablet core: 20

Compound of I - 7. fes . ival ent) Lactose
nmonohydr at e A&%ﬁ %ka%ﬁg}}e-%nﬁr%glﬁ(gfvgsg%n(giyfgﬁg%ﬁgl:%é%@%gq%gﬁ%% Pol ysorbate 20 1.4
mg Mcrocrystalline cellulose 52.5 ng 25 Croscarnel |l osc sodium 17.5 ny

No changes in crystal structure were observed, indicating that the compound is

10  crystallographically stable.

The stability of compound of formula (I-a) (Form A) was also studied after storage for
1 year at 5°C and at 25°C/80% RH. The compound was found to be physically stable.

15  E. Tablet formulations
Tablet compositions illustrating the present invention are :

Composition la

Tablet core :
20  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

25 Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05 mg
Magnesium stearate 245 mg
Tablet film coat

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

Composition 1b

Tablet core :

35  Compound of formula (I-a) 27.5 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 5225 mg
Hypromellose 2910 SmPa.s 1.40 mg



Col l oidal silicon dioxide 1.05 ng Magnesium stearate 2.45 ng Tablet film
coat 30 Coating powder Opadry(r) Il White 14 ng Purified water* 80 1
Conposi t i owa 2006Taldeet core : 35 Conpound of fornula (I-BYT/RR2085/a%ep4¢i . e. 25
ng base equival ent) Lactose nonohydratgy52.25 ng Hypronel | ose 2910 SnPa. s
1.40 mg WO 2006/ 024668 PCTI EP2005/ 054342 -32- Pol ysorbate 20 0.35 ngy

M crocrystalline cellulose 13.125 ng Croscarnell ose sodium 4. 375 ny
Magnesi um stearate 1.00 ng 5 Tablet filmcoat Coating powder Qpadry(r) 11
Wite 4 ng Pulyjorbatel2@at er * . s0.351@ Conposition I c Tablet core : Conpound
of formula (gﬁ@,))cr?&a]ﬁn@yelﬂosg Zi§lgym%ase equi val ent) Lactose nonohydrate
56. 97 ng Hypr.onel 15 Pol ysorbate 20 0.35 ng
Silicified ntEBGENGLIsESPIRE cel P08 16 83 nmy Croscarnellose sodium5.5 ny
Magnesi um st Bapadsturdstdfdatey 20 Talolmg fil m coat Coating powder Opadry 11
VWite 4. 4, ny Purified water* gq.s. Conposition Id 25 Tablet core :

Tablet film coat
Coating powder Opadry® Il White 4 mg
Purified water* g.s.

10 Composition 1¢

Tablet core :
Compound of formula (I-a) 27.5 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 56.97 mg “
Hypromellose 2910 SmPa.s 1.75 mg
15 Polysorbate 20 0.35mg
Silicified microcrystalline cellulose 16.83 mg
Croscarmellose sodium 5.5 mg
Magnesium stearate 1.10 mg

20  Tablet film coat
Coating powder Opadry® II White 4.4mg
Purified water*® g.s.

Composition 1d
25 Tablet core :

Compound of formula (I-a) 27.5 mg (i.e. 25 mg base equivalent)
Lactose monohydrate 55.145 mg
Polyvinylpyrrolidone 3.25 mg
Polysorbate 20 0.35 mg
30  Silicified microcrystalline cellulose 16.605 mg
Croscarmellose sodium 6.05 mg
Magnesium stearate 1.10 mg

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



Compound of formula (l-a) 27.5 ng (i.e. 25 ng base equivalent) Lactose
nonohydr at e 55. 145 ng Pol yvi nyl pyrrol i done 3.25 ng Pol ysorbate 20 0. 35 ny
30 Silicifwedoariozwsescr ystal | i ne cel |l ul ose 16. 605 ng Cr ocareEriosose42s0di um
6.05 ng Magnesium stearate 1.10 ng Tafiet filmcoat 35 Coating powder
Opadry Il Wite 4.4 ng Purified water* gq.s. WO 2006/ 024668

PCT/ EP2005/ 054342 -33- Conposition 2a Tablet core : Conpound of formula
(lI-a) 110 ng (i.e. 100 ny base equivalent) Lactose nonohydrate 159.5 ng 5
Hypr orrel | os€Cam@bitibBa®a. s 5.6 ng Pol ysorbate 20 1.4 ng Mcrocrystal line
cel l ul ose 52;,p,p8,-.C oscarnel | ose sodium 17.5 ng Col | oi dal silicon dioxide
1.05 ng 10 Magnesi um stearate 2,45 Tabl et film coat Coating powder
Opadry(r) | 1Conmoped elyfopgula blyp) fl@@agtee}%@gbgse egsivalsRPosi ti on 2b  Tabl et
core : Conpduntsoimohetydtdt@ (|- a)s59sl@gng (i, e. 100 ng base equival ent)

Lact ose qonq%gﬁrgéi%sgg . gnﬁgszgpl;%prorrel | ose 2910 SnPa.s 5.6 ng
.4y [ a

Pol ysor bat e Crocrys ine cellulose 52.5 ng Croscarnel | ose
sodi um 17. 5 Redysorbate 20 1.4 mg

Microcrystalline cellulose  52.5 mg
Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05 mg
10 Magnesium stearate 2.45 mg

Tablet film coat

Coating powder Opadry® IT White 14 mg

Purified water* 80 ul
15

Composition 2b

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

Lactose monohydrate 209.00 mg
20  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

25
Tablet film coat
Coating powder Opadry® IT White 16 mg
Purified water* g.s.

30  Composition 2¢

Tablet core :
Compound of formula (I-a) 110 mg (i.e. 100 mg base equivalent)
Lactose monohydrate 227.88 mg
Hypromellose 2910 SmPa.s 7.00 mg
35 Polysorbate 20 1.4 mg

Silicified microcrystalline cellulose 67.32 mg
Croscarmellose sodium 22.00 mg



Magnesi um stearate 4.00 ng 25 Tablet filmcoat Coating powder Opadry |1
White 16 ng Purified water* g.s. 30 Conposition 2c Tablet core : Conpound
of formul awd 20a9/02d®@ ngy (i.e. 100 ng base equival ent) katEpmestmhydrate
227.88 ng Hypronel |l osc 2910 SnPa.s 7.00_y5@ 35 Polysorbate 20 1.4 ng
Silicified mcrocrystalline cellulose 67.32 ng Croscarnellose sodi um 22. 00
nmg WO 2006/ 024668 PCT/ EP2005/ 054342 -34 Magnesium stearate 4.40 ng Tabl et
filmcoat Coating powder Qpadry(r) Il Wiite 17.6 ng 5 Purified water* q.s.
Conposi tion XMhgheinestearatee Conpound éf40freg mula (1-a) 110 ng (i.e. 100 ngy
base equival ent) 10 Lactose nonohydrate 220.58 ng Pol yvi nyl pyrrolidone
13.00 ng Polysorbate 20 1.4 ng Silicified mcrocrystalline cellul ose 66.42
ng Croscar néfblgddm<edi um 24. 2 ng 15 Magnesi um stearate 4.40 ng Tablet film
coat Coat i ngCpampeiowdaopydryd IIIWhiwhi tieekdz 6 ng Purified water* ¢.s. 20
Composi i on- 3 FARL Gl cOT e

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

10 Lactose monohydrate 220.58 mg
Polyvinylpyrrolidone 13.00 mg
Polysorbate 20 1.4 mg
Silicified microcrystalline cellulose 66.42 mg
Croscarmellose sodium 24.2 mg

15 Magnesium stearate 440 mg
Tablet film coat
Coating powder Opadry® Il White 17.6 mg
Purified water* . q.s.

20
Composition 3a
Tablet core :
Compound of formula (I-a) 55 mg (i.e. 50 mg base equivalent)
Lactose monohydrate 214.5mg

25  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

30  Magnesium stearate 2.45 mg
Tablet film coat
Coating powder Opadry® Il White 14 mg
Purified water* 80 ul

35



Conpound of forrmula (1-a) 55 ng (i

.e. 50 ng base equival ent)

Lact ose

nonohydrate 214.5 ng 25 Hypronel |l ose 2910 15nPa.s 5.6 ng Polysorbate 20 1.4
ng M croayygséoahbicee cellul ose 52.5 ng Croscarnel | ose gagipdonsdIssip Mg

Col | oi dal

Wi te
- 35-
50 ng base equi val ent)

silicon dioxide 1.05 ng 30 Na%ﬂesiunlstearate 2.45 ng Tablet film
coat Coating powder Opadry(r) I1

2006/ 024668 PCTf EP2005/ 054342
formula (1-a) 55 ng (i.e.

35 WO
Conmpound of
Lact ose nonohydrate 104.50

4 ng Purified water* 80 |
Conposition 3b Tablet core :

my 5 Hypronmeddmaseitid@3p 5nPa.s 2,80 ng Pol ysorbate 20 0.70 ny
M crocrystah%%ﬂg &gLIquse 26.25 ng Croscarnell ose sodium 8.75 ng

Magnesi um stear af%€%2. 00 ng

10 Tablet filmcoat Coating powder

OQpadry(r) |1

Wiite 8.00 rigpmmeynd of tedmulat(eay & mg (16 SCoglwse equivel®t) Tabl et core :

Conpound of ffef;@@nélydake 55 NU1d4.508me 50 My base equival ent)
nonohydr at e %

Lact ose
0 SnPa.s 3.50 ng 20 Pol ysorbate 20

0.70 ny °Sil éé?rgé@g%ggmsl laiggﬁégcel | ul ose 33,66 ny

10

15

20

25

30

35

Polysorbate 20 0.70 mg
Microcrystalline cellulose  26.25 mg
Croscarmellose sodium 8.75 mg
Magnesium stearate 2.00 mg

Tablet film coat
Coating powder Opadry® I White
Purified water*

Composition 3¢

Tablet core :

Compound of formula (I-a)
Lactose monohydrate
Hypromellose 2910 SmPa.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

8.00 mg
q.S.

55 mg (i.e. 50 mg base equivalent)
113,94 mg

3.50 mg

0.70 mg

33.66 mg

11.0 mg

220 mg

8.80 mg
q.s.

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

6.50 mg

0.70 mg

3321 mg

12,1 mg

220 mg



Croscarnel |l ose sodium 11.0 ng Magnesium stearate 2.20 ng 25 Tablet f Im
coat Coating powder Opadry(r) Il White 8.80 ngy Purified water* g. S.

Conposi t i oY0 3W6/8B66Babl et core : Conpound of fornula (1 PEY/ERZ0MS442. e. 50 ny
base equival ent) Lactose nonohydrate 144). 29 ng Pol yvi nyl pyrrol i done 6.50 nyg
Pol ysorbate 20 0.70 ng 35 Silicified mcrocrystalline cellulose 33.21 ng
Croscarnel |l ose sodium 12.1 ng Magnhesium stearate 2.20 ng WO 2006/ 024668
PCT/ EP2005/ 054342 -36- Tablet fil mcoal Coating powder Opadry Il Wite 8.80
ng Purified water* gq.s. 5 Conposition 4 Tablet core: Conpound of fornula
(l-a) 82.5 ngk'yﬁﬁ,,coz,‘ts ng base equivalent) Lactose nonohydrate 165.435 ng
1o Pol yvi nyl pyr.rolidone 9,75 . Pol ysorbate 20 1.05 ng Silicified

m crocryst aHDO?H%qu%aﬁB%@Méf%%e W§Y8socﬁl%scam el l ose sodium 18. 15 ngy

Magnesi um stPasfied wadr*30 ng 15 Tabl ets.fil m coat Coati ng powder Opadry(r) 11
Wiite 13,2 ng Purified water* g.s. 20 Conposition 5a

Composition 4

Tablet core :
Compound of formula (I-a) 82.5 mg (i.e. 75 mg base equivalent)
Lactose monohydrate 165.435 mg
10 Polyvinylpyrrolidone 9.75 mg
Polysorbate 20 1.05 mg
Silicified microcrystalline cellulose 49.815 mg
Croscarmellose sodium 18.15mg
Magnesium stearate 3.30 mg
15
Tablet film coat
Coating powder Opadry® ITI White 13.2 mg
Purified water* q.s.

20  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
25  Polysorbate 20 2.1mg
Silicified microcrystalline cellulose 99.63 mg
Croscarmellose sodium 36.30 mg
Magnesium stearate 6.6 mg

30 Tablet film coat
Coating powder Opadry® Il White  19.80 mg
Purified water* qg.s.

Composition 5b
35 Tablet core .

Compound of formula (I-a) 165 mg (i.e. 150 mg base equivalent)
Lactose monohydrate 341.82 mg



Tabl et core :

Compound of formula (l1-a) 165 ng (i.e. 150 ng base equival ent)

Lact ose nonohydrate 330.87 ng Pol yvi nyl pyrrolidone 19.5 ng 25 Pol ysorbate
20 2.1 ng wai2bicdes®ed m crocrystalline cellul ose 99. 63 M/EIpGHSEAeEl | 0Se

sodium 36. 30 ng Magnesium stearate 6.63ng 30 Tablet filmcoat Coating

powder Opad

Tabl et core :

Lact ose non
Hypr onel | os
m crocrysta

Magnesi um stear.ate 6.6 .Tabletfil mcgat Coating powder Opadry(r)
Lﬁﬁ?%&@%?@?’ngd&%‘?enf 3¢ mﬁg @sent in final tablet The above

19.80 ng P

ry(r) Il Wiite 19.80 ng Purified water* gq.s. Conposition 5b 35

ohydrate 341.82 ng WO 2006/ 024668 PCT/ EP2005/ 054342 -37
eHpgopeldpsaP3l%S 1das ng PH.yssrbate 20 2.1 nmg Silicified
| pdiRriagd dul ose 100. 98 1 Gigoscar mel | ose sodi um 33. 00 ny

5
|1

Compound of formula (l1-a) 165 ng (i.e. 150 ng base equival ent)

White

tabl ets wer eCpsepaclbde bydigthssol vi ng 33/@rapel | ose or pol yvinyl pyrrolidone
b%%%’ﬁﬁdﬁeagﬁélf' ed waterg(q,s.) followed by spraying said

and pol ysor
sol uti on ‘on
| act ose non
with mcroc
croscarnel |
addi ti on of
tabl ets fol

10

20

25

30

35

z

powder consi'stihg of a m xture of Form A and

ohydrate. The obtained granulate was dried, sieved and m xed
r yeialalih v6qascel | ul ose or  silicified mcrocrystalline cellulose,

ose .sodi u d optiqnally | oi dal silicon dioxide. After
%ﬂggf’ﬁﬁ’}rg?p@gf@ti%tﬁe bgg P mxture was conpressed into

| Bddbwatdr¥ | m coat i ng t hegsabl ets with a suspensi on of
* 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® 11 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-

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

The formulations used for oral administration were :



20 Coating powder Opadry(r) Il Wiite in purified water. In the above
conpositions, mcrocrystalline cellulose is preferably Avieel'o P14101,

croscar nelwosessndisum i s preferably Ac-Di-Sol (r); sili @icfiiEdoos/054342

m crocrystalline cellulose is prefer abl?é Pr osol v(r) HD9O;

pol yvi nyl pyrrolidone is preferably PVP K29-32. 25 F. In vivo bioavailability
study A) In order to study the in vivo bioavailability of the conpound of
formula (l1-a), a study in nmale beagle dogs was perforned. 30 The

bi oavai | abi I- ijatBE@ima mtmmwomml [[@-f[%4}‘-((2Ed37u1:cl@t1(ehyl?-)2,@digféﬂlyqjh?hylﬁdﬁﬁd‘]125t ration
was conpar oavail l.ability of the free base after intravenous
adm ni strati % &nﬁﬁliear?l hﬂ}zg{lmgggﬁgh%f%f(%rpu? ﬂt ravenous adninistration was a
75 % PEG 400/a233p%@(1se¢ Dl wd coprresrbody) apniaining?.67 B (w/w) of 4-[[4-[[4-(2-

4-[[4-[[4- (%y@ﬂb%ﬂféﬁ&lﬁlg 'EYJl}ne%lyfi)hQﬁ)@T%M]Q hsRililan ARho el?’z%mtrlle (E) free

rimdinyl] nitr.l free red at,.a
%/ kg. fﬁe ﬁﬁ%f ﬁ%/)h*@ spding ?wl atﬁ %@RWQW} afm@wgsiw %5@@5/ 024668
PCT/ EP2005/ Q5eti3di?ed la@8se-mandRip@attQgrosplit i on of (E)

oy m oyt ARROIEERE O ot oy S DAL A oPhcmpountof (1 e 0 e
cap-red bod;fg»rr@&mﬂaa)m %%KV%W) %d(wmr)@s q@lp[‘m(\(ffzv) silicon dlomde 91.28

cyanoet henylo/)) @@a&%&m&aﬁ@ﬂ%ﬂ&%ﬁ@]@% 15)1/[11) m di nyl ] ani nol benzonitrile (E)
free5base fate, 0.18 % (ww) silicon

ium | aur
di oxi de, %1, (3‘? %W(Wwase%?‘hﬁ’ﬁlcﬁﬁsé %P%se monohydrate (group I1); - a
capsul e (size 0 red cap-red body) cont aining 8.36 % (ww of a conpound of

formul a I- f e L WA silicon
di oxi de, ( Mﬁ@gﬁﬁg’g{e@q@?ﬁ%ﬁ%ng%ﬁ%lgeq?vjeﬁ?fog ‘(“gb “l1). 10 (the
%W wis baseaalvalﬁn @nm\%at@@wemgrepar@ halsefdf@rmwtwsw &jfrratmfz@ Podyer e

oral l'y adm ni&iiag @dhabmﬁlamome le23ce hdrthisRréiResas cé?élﬂ'dté’cﬁths@rfgttfhggod The

f | at ] ht f
thean; i o veruS RUEPE, dhving SCrRin el Sl ne é?ss&qwggﬁ%?‘&gwsr body 15
wei ght s j ustfobaflgiom. dosi ng and anounted on average to 5 ng base

equi val cnt/ kg per fornulati on BI ood sarrpl es (4 rr] on EDTA) were taken from

a jugular vein fromthe dogs (= , 6, 8, 24, 32,
48 and 72 h %}P%w&é@sﬂé‘*aa@Prﬁl%m)aw%ﬁkemfrt)@raJugéarsvgwpﬁr?rﬁ@he Clqgéa'bq ood sanpl es

wer e i mredi g=gradopd)a@. 601, and, ez B 240@2 i48ena g hfiet @kt @dministration. After

20  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.

25
Plasma levels of 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-
pyrimidinyl]amino]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

30  autosampler (Interscience).

Mean (n = 2) plasma concentrations per formulation and per sampling time were
calculated. Peak plasma concentrations (Cmax), corresponding peak times (Tma) and
AUCy (where t is the time point corresponding to the last measurable concentration

35 above the quantification limit) were determined. The area under the curve extrapolated
to infinity (AUCy.ins) Was calculated as the sum of AUCg and Ct/P, where P is the
elimination rate constant, determined by log-linear regression of the terminal plasma



fromlight. Blood sanples were centrifuged at approximtely 1900 x g for 10
mnutes at 5 Cto allow plasma separation. Plasnma sanples were separ at ed,

t ransf err e@Oi200a02d8668 second tube within 2 h after bl ood BewpPlcesgssadel st or ed
at < -18C until analysis. At all tinegg.sanples were protected fromlight
and placed on nelting ice or at 5 -18C. 25 Plasma | evel s of

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

pyri m di nyl]am no] benzonitrile (E) were determ ned using a qualified
research LGCeddsimBtinetinodlatal G4¢dB/(VE 20 RK] pasinscteva srecaataukateddat albn an APl - 3000
M5/ M5 (Appl fo%ul@h&%y KB hate Wb §te Qélﬁtglhtt% Pabn) ME gg-c[gy{ipa( Agi | ent)

and 30 autosanpler (lnterscience) tions per
formnul ati on @@aownyg%ﬂtm@hxlphﬁﬁYWIeﬂ BYEm Wélamnr@é%mm@tl ) was
concentr at i osigaicédby dlvmﬁxrgrcﬁﬁmaﬁmamgedpﬁeéﬁ AUORS: vallie afteistal ABiGestiatiowbgre t is

the tine poi ndi n measur e cent rat.i en 35 above
the quants 11 Ssr iR PTEpS athe ARt e S uin SRR Hh 28 6P ot

ext r apol at edorat ®@rihwlgfigristy ( AUCoa" r) was cal cul ated as the sum of AUCO_1 and
Ct/(3, where Pis the elimnation rate constant determ ned by | og-Iinear

regression of the termnal a 24668 PCT/ 54342 -39
concent r at | onig feRisgat re%%g'ﬁ e-élégr‘ Y%‘i’?ét”é‘tr?nﬁ‘gjéo]@g‘e@ul ated for all
formul ati ons An estimate of the absol ute b| oavailability (Fobs)

of 4-[[ 4- - k2=

cyanoet henyl 8- di nt hyl phenyl ] am no] - 2- pyri m di nyl ] am no] benzonitrile (E)

was obt ai n=d bv dividing dose-normalised nean AUCo-ff value after oral
adm ni strat | parh¥afes P$e- NOr Ml | 684 NG ﬁ;%% %%,ug IV 20461 @hﬁ'ﬂli ntravenous
adm ni stratgn and this for atfi_orat for : gathered in
the above deRe#e hed siddy ma/ks o\ igfhezed |AmakEe 3 | SMekpn o 3]
For mul at i on| ffin rO! Mdanlcofk.al MEaR@nt.! | Maah @RUP | MRan@sR. 1. 25 nb Mk 5
(ng/ ) (nof iy (ne2y | (R ) r@s)S0( oo GaeBgn-6 | e Bos fooe o
(n=2) (0=2)
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
Cmax ng/ml 341 21 542
Tmax B 4 4 2
AUCqy2n 7330 £359 308 (n=1) 10231
ng.h/ml
AUC.ivr 8661 10854 164 11770
ng.h/ml
Faps 31 % 1.34 % 34.0 %




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 9OMB061BE6848 55.5 63.3 2.87 66.1 72 29.5 44, FCREPNE/BE46 Crax n
/'m 341 21 542 Tmax h 4 4 2 AUCOo- 72 n.4¢330 8359 308(n=1) 10231 n .h/m
AUCo. T 8661 10854 464 11770 n .h/m Fabs 31 % 1. 34% 34. 0% WD 2006/ 024668
PCT/ EP2005/ 054342 -40 Fromthe results above it can be concluded that, when
adm nistered as a solid dosage form the conmpound of forrmula (l-a) has a
significant better bioavailability than the corresponding free base 4- |

|[03;i L E:I|4n§/I2] el ]@Eégﬁl%nbibtv ¢ Hohin b %Epflﬁ%@%igtg%\h}g? ii’dgf)i?ﬁi]etre;/dzﬁss% O sl e with
that of the %Fwe@esa@em&drﬂfﬁqrgw@-@aassaaﬁ%f?%mw@erwe@v%biumtg%%) The oral
bi oavai | abi | tdryespdndingefree bagpott{{d-[ pf-(2F omanadtieenyl) 260-dineshydphenymith]jed in vivo in
humans. 10 The. . l.ect.sreceve e nt Le . a 25
mg/mi sol Dt @ﬁ“@?@ﬁ%{%ﬁ%@%@e RS ﬁﬁ%égg“%@é’%%‘% aﬁ‘:‘yﬁl b of the

di met hyl phenfi¢q base adminispered asi amom! PG 409 sebltibenzoni trile in 100% PEG 400, 15
Treatnment B : a tablet according to conposition 2a described herei nabove. In

nel of 1 ' ' r ' hr i ngl h
2 qgﬁvgl egt t é) %llijebé)rgﬁt)igévaﬁgb%EtySOL%?ﬂeec%Erlpogg (I)fvfgl%lu a (I?a‘:)} vs;sals also gtugi?ta ?nsw’zivoe 1%0

humans.
10
The healthy subjects received 2 treatments.
Treatment A : a 25 mg/ml solution of free base (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-
dimethylphenyl]amino]-2-pyrimidinyl]Jamino]benzonitrile in 100% PEG 400.
15

Treatment B : a tablet according to composition 2a described hereinabove.

In a panel of 12 subjects, each subject received three single doses, each equivalent to
100 mg of the free base (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]amino]-2-

20  pyrimidinylJamino]benzonitrile. Each dose was administered on day 1 of the
respective treatment period.

The subjects (n=12) were randomized to receive single doses of Treatment A under fed
conditions, Treatment B in the fasted state and Treatment B under fed conditions

25 during three sessions, each separated by a wash-out period of at least 2 weeks. A 216-
hour pharmacokinetic profile for (E) 4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethyl-
phenyl]amino]-2-pyrimidinylJamino]benzonitrile in plasma was determined for cach
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

30 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).

35  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.



100 ng of the free base (E)

4-[[4-[[ 4- (2-cyanoet henyl) -2, 6-di net hyl phenyl ] am no] - 2- 20

pyri m di nwq anms/mapdsenzonitrile. Each dose was adm ni st ecedponso=ays2l of the
respective treatnent period. The subjecfs (n=12) were random zed to receive
singl e doses of Treatnment A under fed conditions, Treatnment B in the fasted
state and Treatnent B under fed conditions 25 during three sessions, each
separated by a wash-out period of at |east 2 weeks. A 216- hour
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was drawn Wv@rﬁ ‘?for @f‘lgas@tlo Hous, e;{cep?for?fhe ifhakof @ateg@hlcﬂgfat gl‘fowe%%ntﬂ@ 2,
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medi cati on (OYsd gilmalfeo‘f“%sub@?ts smgpaized tqseetvgyeaiment éﬂr Erﬁaﬁn% For
each subj ectB uﬁdwfedfcoﬁdiﬁoﬁshtheemdm&aw@ammlmstsieervadllmrmmﬁnlmdftemd| tions,

i.e. ta i f. u m rior to

dosi ng v%nﬁt hq%r é%{jég&i?r% re\gﬁﬁ%%?ﬁ%' Ii]5\‘8/\}(18“ Jecﬁ r&drj?glrlzneéigg |C§11é/ icS were

i nvestl gat e&rW@rtH@dh%@ﬁt@dﬁta@n@e %@@WM%&@W@Q@@QJ%H@HZ 41 For
“fasted Corbdéﬁliggﬂﬁlst&tébleggtlghbaﬂ to be fasted for at |east 10 hours before
admi ni stratign ational_ _dru T ecei yed eir first neal
2 unoh, -0 1° st el PR oGt ifios OF Rbad FUE LS aE PR ' o ug, "when
t he phar maccekemetbuaer, jar @nd tivocapd ofgtaftinardeofftast ted with ndlkt andfes syghr.eat nent B
only). §Hsln , ting
Faci 17ty and Tnpd Yol inpellt SRR SRkPufRAR-ANTh bl Eftal Rkl BE 101
of water whidbgas al | owed unt|I 2 hours before drug int ake For subjects
random zed tRyr alqemjée% Efa@ﬂfeaﬁﬁtﬁon%@radiﬁxﬁﬁé@@mgeth& Wik epprbgehategnziiothons, the
trial nedica |oge$/at§, ni St‘ﬁ d W|th|n 10 minutes after a to standardi zed
br eakf ast i f TRET PELEFhg 2L et M- For subjects randomi zed to receive

Tr eat nent Bﬁrmﬂﬁwufsaﬁtbedbssigatn@,kebﬁwater wad allowckd dart dllosubjeets. Ittmlcblwawi t hout
food, affer I LR o live

br eakf as%o cg%s@fa%@\gglromf&?to{é(%ﬁ a%d%FII‘Ereaﬁéglb%lﬁr??g%g%s%gham or éheese
butter, jamSB‘PJGthV@fecﬁjﬁg"e@)f“@@é%ﬁ@@rﬁﬁﬁab@%offee or tea with nilk and/or

sugar . The subjects were discharged from the testing facility on Day 2 after the 24 hour post-

dose pharmacokinetic sample and returned to the facility 8 hours later and again on
Days 3,4, 5, 6, 7, 8 and 10 for further assessments. In more detail: for the
25 determination of plasma (E)-4-[[4-[[4-(2-cyanoethenyl)-2,6-dimethylphenyl]Jamino]-2-
pyrimidinyljamino]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 individual subject, there was a time interval of at least 2 weeks between dose
30  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.

35
Table 4 gathers the results of the human in vivo study.



15 This meal was ingested within 20 m nutes under the supervision of a trial
nurse or staff nenber. For all subjects, trial nedication was adm ni stered
t oget her wWo oappesesxi mately 200 nL  of water between 9rarmpr2@sds4dd a, in.
From 2 hours after dosing, intake of wajgr was allowed for all subjects.
Lunch was 20 served 4.5 hours after dosing and di nner was served 10 hours
after dosing. After dinner, subjects were allowed to resune their usual
diet. The subjects were discharged fromthe testing facility on Day 2 after
t he 24 hour Iabktd dose pharmacokinetic sanple and returned to the facility 8
hours | ater and again on Days 3, 4, 5, 6 7, 8 and 10 for further
assessrrent<.P = r4_ 4'[H 2_ re—-25—determrmatTomof—ptasme
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bi oanal ysi § AGfCy{ Eenll) 4- [ [ 4- (2- cy anae448¢T68B) - 2, 6o4liSneiy | phieay 2pan ho] - 2-
pyri m di nyljjAardedoenyoni tril e in hurrd®5i2a88ma | wd8905&2758y ngd78b4 (340N a) i dat ed
LG MS/Ms nmethod, 35 Table 4 gathers the results of the human 1n vivo study,
WO 20061024668 PCT/ EP201151054342 -42- Table 4: Pharmacoki netics of
(BE)-4-[[4-[[4-(2- cyanoethenyl)-2,6- dinethylphenyl] am no]-2

pyri m di nyl ] am no] henzonitrile Treatnment A Treatnent]) (nmean :v SD) fed fed
fasted N 12 12 12 C, (ng/nL) 372 (37) 316 (59) 210 (119) AUCla,,

(ng. hl nL) 12448 (2688) 10455 (2525) 7421 (2939) AUC (n .h(nlL) 12945 (2988)
10905 (2754) 7804 (3101) 5




-43- Clainms 1. A pharnmaceutical conposition conprising a pharmaceutically
acceptable carrier and 5 as active ingredient a therapeutically effective
amount of a conpound of fornmula (1) HHA(l) CNCHECHV N/ NHA a
A-oxide or a stereochemically isoneric formthereof. 2. A pharnmaceuti cal
conposition according to claim1 wherein the conpound of to fornmula (1) is
a conpoundc@fipsformula (1-a) N (1-a) C(E) NHOA .3. A pharmaceuti cal
conposition according to claim2 wherein the conpound of forrmula (I-a) is
pol ynor phi ¢ Fonn A characterized by X-ray powder diffraction 15 peaks at
two-theta poaighafisceltidal QompodiBorclnpridiga ﬁﬁargﬂcac&xti%all ac Eﬁﬁﬁrdiﬁ?e?‘dhdl cal
conposition acco.rdl,né .0 clg|m3 wherein the polé@r%&;c gr%n Auls further
char actr i zedf #V%? 9(51513@& Frapyytic e eifeai vp amesntar & senrowad a1 fuaints hs 9. 1t
0.2, 11.00(0.2, 14.6 0.2, 22.0 0.2, 25.0 0.2, 25.3 0.2]and 20 26.7 0.2. 5. A
phar maceut fcal conposition,according to claim'2 wher eiJ n the conmpound of

formula (14a) is polynorph|lc Fadm B (dry Htate) characterized by X-ray
powder dififraction peaks-—af_ twi<t (tiens 4.5 02, 8.8 0.2, and 12.5
0,2. 25 -44- 6. A phar i cal [Conppsiti 1@ ording to c{lpim5 wherein
pol ynmorphi¢ FormB is f L ha chagact gy i zed X-ray powder diffraction
peaks at tWoe:NREH=BIHiti oAS 10. 3f 22, 14. 0. 22320]6= 0.2, 22.2t 0.2,

and 26.1 0/2, 5 7. A pharnmaceutical conposition acc}rl‘di n%%@o claim2 wherein
t he conpound of fornmula (I-a) is polynorphic Form C characterized by X-ray
powder diffraction peaks at two-theta positions 11.9f 0.2, 14.3f 0.2 and
22.3 0.2. loag-oxdppag saechdnciapciseperd¢ farmrthereelor ding to claim 7 wherein
pol ynmorphic FormC is

2. A pharmaceutical composition according to claim 1 wherein the compound of

10 formula (I) is a compound of formula (I-a)

B N

N. N. N
o | -
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®) |

N | e

b e}

3. A pharmaceutical composition according to claim 2 wherein the compound of
formula (I-a) is polymorphic Form A characterized by X-ray powder diffraction
15 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
20 26.7°+ 0.2°.

5. A pharmaceutical composition according to claim 2 wherein the compound of
formula (I-a) is polymorphic Form B (dry state) characterized by X-ray powder
diffraction peaks at two-theta positions 4.5°+ 0.2°, 8.8°+ 0.2°, and 12.5°+ 0.2°,

25



further characterized by X-ray powder diffraction peaks at two-theta
positions 12.8f 0.2, 18.51 0.2, 21.2 0.2, 24.3f 0.2, and 26.0=0.2. 9. A
pharmaceutical conposition according to,gclaim2 wherein the conpound of 15
formula (1-a) is polynorphic Form D charfacterized by X-ray powder
diffraction peaks at two-theta positions 6.6 0.2, 11.6f 0.2, and 17.1 f
0.2. 10. A pharmaceutical conposition according to claim9 wherein

pol ynor phi o | S " er : - di .1 on
eaks at t o | parmac el {ohiRbSALAGHTES B yfheh Y pOGREEREILIRSERLON
and 29.8f Guiher sharagienresryaBeny Pewllercbiiseson pestis aciver-ticigosiioany0.8ke of
claims 2 t @22 whewehno tinese-qompopnd. obe fanmyliarplzea) is pol ynorphic Form A
characterized by an FTIR spectrum w th absorption bands at about 2217,
1652, 1497, 1435, 1338, 1199 and 550 cm 1. 25 12. A pharnaceuti cal

Conposi tion accor di ng to claim11 wherein polynorphic FormA is further
char act eri Zed\ pyaranacelicR opgositiomavddrting bs ol 2 ovhebends @mpbe8d of 1596, 1537.

1504, 1249, 4.1 0 . 1 A aba; -
conpositi orllcoég%%gdal]) %8 (flgmé@g%ﬁéﬁéﬁ Ctzl %reag@%ecde%?%%%gl al mpﬁﬁlﬁ%ﬁg%hg%e
conposi t i ot tvo-thgta pasiteons i .96+ 812° abid Fi &2 T antdi 293°=1%2°. A phar maceut i cal
conposition according to any one of the preceding clains wherein the
conposition is a solid conposition. 35 -45- 15. A pharnaceutical conposition
accor dilfg o ‘aPRArBAESIGFal IRENeFkieB APREIiBR 49 paim f vherrin PelymTPRIF Hgrma (Wt t i ng
agtetn't' S 1@urt&r@ﬁ@%&@ﬁ%&5}§ﬁlraﬁ9!2@@&'difff&?ti@@fé&l@'aﬂ@vd—?l_eﬁi' @sﬁ]ol@é%% SI n the
wetting agent, o en, : [ eut i .C osition according to any
one of the(%)g'r)t eﬁ:gai%gﬁc%i’% O'%ﬂg?‘gi%?heané%o%ﬁ?on isin the formof a
tablet. 10 18. A pharnaceutical conposition according to claim1l7 which is
filmcoatedq, , 19. A pharnmaceutical conposition,accor.ding to an ne of the
b ecedi ng. of 4t RRmAed R DB sorREResh Hod 248 ol e o Soss o
acti ve 15 ngriedinémtl-a) if pdlyfoophiOForin Dochabécafized b it-raygpoagendiffradtion pealom 40 to
92% of - a digk HeMHicta positions 6.6+ 0.2°, 11.6°% 0.2°, and 17.1°% 0.2°.

10. A pharmaceutical composition according to claim 9 wherein polymorphic Form D
is further characterized by X-ray powder diffraction peaks at two-theta positions 15.0°+
20 0.2°,19.2°+0.2°,20.5°+ 0.2°, 21.6°+ 0.2°, and 29.8°= 0.2°.

11. A pharmaceutical composition according to any one of claims 2 to 4 wherein the
compound of formula (I-a) is polymorphic Form A characterized by an FTIR spectrum
with absorption bands at about 2217, 1652, 1497, 1435, 1338, 1199 and 550 em™,

25

12. A pharmaceutical composition according to claim 11 wherein polymorphic Form A
is further characterized by an FTIR spectrum with absorption bands at 1631, 1596, 1537,
1504, 1249, 1214, 1179, 1152 and 1070 cm”",

30 13. A pharmaceutical composition according to any one of the preceding claims

wherein the composition is suitable for oral administration.

14. A pharmaceutical composition according to any one of the preceding claims
wherein the composition is a solid composition.
35



(d) fromO to 10% of a polyner; (e) from2 to 10%of a disintegrant; 20 (f)
from0.1 to 5%of a glidant; (g) from0.1 to 1.5%of a lubricant. 20. A
pharmaceutical conposition according tosny one of the preceding clains
conprising a quantity of active ingredient which is equivalent to 25 ng of
the 25 corresponding free base (base equivalent). 21. A pharnmaceuti cal
conposi ti ons a | : i t rein the
pharnaceutP%aﬁﬁg%ﬂ%%%ﬁ%ggﬁa%g?gﬁ?g%Fg%ﬂggﬁﬁﬁpéﬁﬁéfgkﬁg%Fg%%%3¥gﬁhaving t he
fol | owi ng cofsdeT eqreprisinge wWeBigaead- of fornmula (1-a) 27.5 rng (i.e. 25 ny
base equivalent) Lactose nonohydrate 242.0 ng Hypronel |l ose 2910 | 5nPa.s 5.6
ng Pol sorgate 20 1.4,ng M Qnocryst_llin?,cellulose 2.5 ng 35 .

Cr oscanhel 1osé RgHNAs1E5al SOmgosiign pePHENE & dlainply wheeidde Pegsigagentivignesi um
stearate 2.4%waeh.-46- 22. A pharnmaceutical conposition according to any one
of claimse 2 to 4, 11 or 12 wherein the pharnmaceutical conposition is a
tabl et conprising a tablet core having the follow ng conposition : 5
Conmpound of 7.f arphatraadelitiedl c@mpbsition fdcotlin@ dny dmese tlegpresmlirgndldimsLact ose
nmonohydrate 55,145 Pol yvi nyl.pyrrol i dan .25 mg Pol ysorbate 20 035 ing
Silicified n?%?ggp§g?3WPP%80%éﬂﬁﬁ‘%§8nf%?2ﬁ§ﬁhg 10 Croscarnel | ose sodi um
6.05 miP Magnesium stearate 1. 10 ng 23. A pharmaceutical conposition

according §@ ﬁgﬁxaﬁﬁ&eﬂﬁcﬁlc?{g@siii%ﬁ g%c%?%ﬁgﬁo{lﬁﬁl Mufichdy'a jcBtheEP,f active

i ngredi ent whi I'S equlva e corresponding free 15 base
(base equivalent). 24. A pharmaceutical conposition according to any one of

claims 2 t@odn dhhrBhcehfcal WBHBENOA AGORIAE PRERWH CRMNCRTRRSIS L S a tabl et
conprising a tablet core having .
having the following composition
15 (a) from 5 to 50% of active ingredient;
(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;
20 (f) from 0.1 to 5% of a glidant;

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

20. A pharmaceutical composition according to any one of the preceding claims
comprising a quantity of active ingredient which is equivalent to 25 mg of the
25 corresponding free base (base equivalent).

21. A pharmaceutical composition according to any one of claims 2 to 4, 11 or 12
wherein the pharmaceutical composition is a tablet comprising a tablet core having
the following composition :

30 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
35 Croscarmellose sodium 17.5mg
Colloidal silicon dioxide 1.05 mg

Magnesium stearate 245 mg



the follow ng composition : 20 Conpound of forrmula (1-a) 55 ng (i.e. 50 ngy
base equi val ent) Lactose nonohydrate 214.5 ng Hypronel |l ose 2910 15nPa.s 5.6
ng Polysorbatc 20 1.4 ng M crocrystal I4i6ne cellul ose 52.5 ng 25

Croscarnel | ose sodium 17.5 ng Colloidal""silicon dioxide 1.05 ng Magnesium

stearate 2.45 ng 25. A pharmaceutical conposition according to any one of

clainms Ito 19 conprising a 30 guantity of active jngredient i is

equi val ent 570Pv@l%ﬁ%&ruﬂgﬁleweaﬁpﬁ@gﬁaﬁw%gmwOrbfﬁéle(lﬁla?eto qaiﬂ%fgm). 26. A -
phar maceut i cavh@eifiipbs phdrancaaiear dimdsitionany tadhe compahiap ABalettdrethavidg or 12
wherein the pggr(gfceuti cal ﬁ(}rﬁ(glgpsi tion is a tablet conprising a tablet core

having 35 t hi (1"8%8%1118% ition Conpound of forrmula (l1-a) 82.5 ng (i.e.

75 ng bdse eqUompbentdf folnadt s& nonohydr aReS beh(14355 ng Hast yauiivalépy rr ol i donc

9.75 ny -47- 1.05 mg Siligif) m crocrystalline cellul ose
49.815 ng 5 §%§%§%fgﬁ“ggé%sodi um 18. 15 ngg'ﬁlkiﬁ%r%esi um stearate 3.30 ng 27. A

phar maceut i caPolgonplesirolidencaccording to adySore of clains | to 19 conprising

a quantity opylaghbMerhngredi ent which ispgggyiyal ent to 100 ng of the
correspondi ng %,r%ebté 10 base (base equi val ent%ié/28. A pharmaceuti cal

conposi tion adideligH mycrosrysilinarellgiose| ai n60.202 884, 11 or 12 wherein the

phar macgut i catraz@imReabdc BRiune a tabl et coppsixgi ng a tablet core having the
foll owi ng co iti ; 15 Conpound of fornmula (1-a) 110 ng (i.e. 100 ny

osition
base equi val gﬁ’tﬁnesﬂ%tﬂ@%@t%nohydr ate 1593V Hypronel | ose 2910 15nPa.s 5.6
ng Polysorbate 20 1.4 ng Mcrocrystalline cellulose 52.5 ny

23. A pharmaceutical composition according to any one of claims 1 to 19 comprising a
quantity of active ingredient which is equivalent to 50 mg of the corresponding free

15 base (base equivalent).

24. A pharmaceutical composition according to any one of claims 2 to 4, 11 or 12
wherein the pharmaceutical composition is a tablet comprising a tablet core having

the following composition :

20 Compound of formula (I-a) 55 mg (i.e. 50 mg base equivalent)
Lactose monohydrate 2145 mg
Hypromellose 2910 15mPa.s 5.6 mg
Polysorbate 20 1.4 mg
Microcrystalline cellulose 52.5mg
25 Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05S mg
Magnesium stearate 245 mg

25. A pharmaceutical composition according to any one of claims 1 to 19 comprising a
30 quantity of active ingredient which is equivalent to 75 mg of the corresponding free
base (base equivalent).

26. A pharmaceutical composition according to any one of claims 2 to 4, 11 or 12

wherein the pharmaceutical composition is a tablet comprising a tablet core having

35 the following composition :
Compound of formula (I-a) 82.5 mg (i.e. 75 mg base equivalent)
Lactose monohydrate 165.435 mg

Polyvinylpyrrolidone 9.75 mg



20 Croscarnell ose sodium17.5 ng Colloidal silicon dioxide 1.05 ng

Magnesi um stearate 2.45 ng 29. A pharmaceutical conposition according to any
one of clainms | to 19 conprising a 25 _guantity of active ingredient which
is equivalent to 150 ng of the corresponding free base (base equivalent).
30. A pharnmaceutical conposition according to any one of clains 2 to 4, 11
or 12 wherein the pharnmaceutical conposition is a tablet conprising a

tabl et core having 30 the follow ng conposition Compound of fornula (1-a)
165 g (i.e. HYpsHptHAde equival ent) Lact83&&onohydrate 330.87 ny

Pol yvi nyl pyr r Oiflit @A enid by silineRRIIMRRE bat e48Q12mb ny 35 Silicified

m crocrystalljne cel l ul osg, 99. 63 ny Croscigngl | 0se sodi um 36. 30 ny

Magnesi um st eafatamg!lgseigdiuas. 31, A phar MadeiE cal conposition according to
any one of thefapnsastsiegracd ai s provi ded 8hatmg¢ he conposition does not
contain both entricitabine and tenofovir diisoproxyl fumarate. 5 32. A

phar maceuti cal conposition according to any one of clains Ito 30 provided
that the cbhpophidrmoreudioelscongiostionta¢ardingeo amy o & alaiclsddsiléeomprising @

transcriptase._ .inhi b . L QI _QRne -or i .

transcri ptas eqqahEWbﬁatcc)ﬁg?m%geqé%t “%lcglr 188 %lggglg rcl)tP[ 83’9 ggﬁaér ?ﬁa& ggrgﬁgr&rl%{%% arte f cal
conposi t0 on absseflishgquivalany. one of the preceding clains conprising the
following steps (i) dry blending the active ingredient and part of the

di | uent; (iiiﬁg preparing a binder solution by dissolving the binder and the
wetting agedt 4 pharpgecpicaldompositioniaseprdipr e ary onesof(qlaims 2terayi Ayt he bi nder
sol uti on obt ajyAgdin tRe Ph@RatéiticaPEbriRBItTHN%S D] QRbAPASEHS laRablSit @R lﬁdv)%g (iv)
drying the Wetl ;%o er obtained in step (iii) followed %y si eving an
optional Iy nRiIPPWIRGFORPRTIHYE t he remai ning part of the diluent, the

di si nt egr ant aslpbirel effbiemal(l-a) 110 mg (i.e. 100 mg base equivalent)

Lactose monohydrate 159.5 mg
Hypromellose 2910 15mPa.s 5.6 mg
Polysorbate 20 1.4 mg
Microcrystalline cellulose 52.5 mg

20 Croscarmellose sodium 17.5 mg
Colloidal silicon dioxide 1.05 mg
Magnesium stearate 245 mg

29. A pharmaceutical composition according to any one of claims 1 to 19 comprising a
25 quantity of active ingredient which is equivalent to 150 mg of the corresponding free
base (base equivalent).

30. A pharmaceutical composition according to any one of claims 2 to 4, 11 or 12

wherein the pharmaceutical composition is a tablet comprising a tablet core having

30 the following composition :
Compound of formula (I-a) 165 mg (i.e. 150 mg base equivalent)
Lactose monohydrate 330.87 mg
Polyvinylpyrrolidone 19.5 mg
Polysorbate 20 2.1mg
35 Silicified microcrystalline cellulose 99.63 mg
Croscarmellose sodium 36.30 mg

Magnesium stearate 6.6 mg



20 glidant in the m xture obtained in step (iv); (vi) optionally adding the
| ubricant to the mxture obtained in step (v); (vii) conpressing the

m xture obtained in step (vi) into a tablet; (viii) optionally filmcoating
the tablet obtained in step (vii). 25 347 Use of a compound of fornula (1)
as defined in claiml or fornmula (1-a) as defined in claim2 for the

manuf act ur g  of conposi tion accordi ng.to any one cl ai |..to 32 for the
roat mont | ot PhE BRBvaRE SRR ROy SHF MBSy S5 ofbhe BistelTe itk
preparation ofpravidanthetthe cohpboitionidees hb) casaitdbineatrichatdhanmd n@0vir _
characterized d%gopggg}gtfhnqlg a he corresponding free base with hydrochloric acid

in the presence SUrt°dbl e acid. 36. Process accor di ng to claim35
whereinsthe suitable acid is acetic acid. 35 37. Process according to claim

35 36 ‘ ; £ - ' : I -
2o Get i ned h L fhArGeSRERAAbeSioh AbCBHL Y hn Gogfor GEMRIIDIPUUBAME, | el
conposi tion adleotanmmyition dosy nefrengin enedrisoreuglsodde wherseitianidi@taserpound of

formul a (I-a) iRasit@sRARILE 6ALorShéR MiflcbBESrel 830 1Rl Rbtale BRibifdrhar maceut i cal
conposition according to claim38 wherein the conpound of fornula (l-a) has

a particle size of less than 25 | un. 40. A particle of a conpound of

formul ao(1-33) Aaﬁrod@sfsifwehﬂi@wp&ﬁm@guﬁ@é@bﬁ@os’ﬁtib@ adedrding & shyberetdfehe havi ng
a particle size of, less than 50 m 118141, quar_tlcle according to claim40
wher ei n the p&Fioding ofidgs soparsing the Bllowings9Pess than 25 m

(i) dry blending the active ingredient and part of the diluent;
(ii) preparing a binder solution by dissolving the binder and the wetting agent in
the binder solution solvent;
15 (ii1) spraying the binder solution obtained in step (ii) on the mixture obtained in
step (1);
(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
20 glidant in the mixture obtained in step (iv);
(vi) optionally adding the lubricant to the mixture obtained in step (v);
(vil) compressing the mixture obtained in step (vi) into a tablet;
(viii) optionally film-coating the tablet obtained in step (vii).

25 34. Use of a compound of formula (I) as defined in claim [ or formula (I-a) as defined
in claim 2 for the manufacture of a composition according to any one of claims 1

to 32 for the treatment or the prevention of HIV infection.
35. Process for the preparation of a compound of formula (I) as defined in claim 1
30 characterized by reacting the corresponding free base with hydrochloric acid in the
presence of a suitable acid.

36. Process according to claim 35 wherein the suitable acid is acetic acid.

35 37. Process according to claim 35 or 36 wherein the compound of formula (I) is a
compound of formula (I-a) as defined in any one of claims 2 to 4, 11 or 12.
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38. A pharmaceutical composition according to any one of claims 14 to 32 wherein the

compound of formula (I-a) has a particle size of less than 50 um.

39. A pharmaceutical composition according to claim 38 wherein the compound of

formula (I-a) has a particle size of less than 25 pm.

40. A particle of a compound of formula (I-a) as defined in any one of claims 2 to 12,
said particle having a particle size of less than 50 pm.

41, A particle according to claim 40 wherein the particle has a particle size of less than
25 pm.





