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t he tlar gend gersgslatipeof eqptimpdigeemolgicy an dbagdsyish laadingfoanqiulefioqngifso known
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derivatives described in WO 98/01448 and WD 99/ 28321.
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stability e acti1ve conpound are inportant factors. The active
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effectively stored aver. Lapl e ' time, wthout exhibiting any
signifi céiﬁ¥vac,1W§ﬁ %Scflﬁe‘{We%@@bﬁ%—gﬁ}gs&@%%@%}act eristics (e.g. chenical
conposi t i on,waened/d¢08NYGEAFGAN 1S bY pPRRidAd 8RiVatiledhaQingtifn@el | ve .
conmpound. 10Furthernore, if the active conpound is to be incorporated into
a f orarul anadwtatingmrensrtmsribatycadailhiRgtwhich are, usefuyin thy rgatmedt ¢f ybder i nhal er
such as tge Tur.buhal erd(Cr%a device, it is desirable if the active conpound
can be ré a‘igﬂ“y B A do IR 1o M) yield a powder with good fl ow properties and
conpri si ng a-(Dighthlladenemityl el@-((2-aainoonn{cthye-6-@cityRelindpyiiMidisch t he
active conpound particles have a mass nedian di aneter (MVD) of |ess than or
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yl ) met hyl ) phenyl ) acet at e havi ng i nproved physi co-chem cal properties
conpared to the free base conpound, which are capable of being formul ated
in a dry powder formulation 25for nasal/pul nonary adm ni strati on. The
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NH2 NN 1 N Compound (I) Thus, in accordance with the present invention,
there is provided a benzoic acid, trans- 5cinnam c acid, nethanesul phonic
aci d, di swochari3sgs21l- hydroxy-2-naphthoic acid, 2,5- PCT/GB2010/050822

di chl or obenzenesul phoni ¢ aci d, 1,5-naphthal enedi sul phonic acid, citric
acid, phosphoric acid, fumaric acid, Lptartaric acid or succinic acid salt
of Conpound (1) (active pharnmaceutical ingredient, API). In the context of
the present invention, the term"salt" defines a crystalline material inio
whi ch t h%fﬁﬁi)o@%ge A8 o 'f?m?%h% o?tﬁ'o%%%v&p(?fc?dt&iﬁﬁlg%tdo%ﬁ%éfcia -%{aﬁ)lémt h
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in Exanpl e 20 bel ow. 20Unl éss stated otherwi se, all of the X-ray powder

di f f r act i(o8. dwtmical eemposiieen, derstiynhygigscobicty aadiselubility) fi K actigé at i on as
descri bed inOtQF Exanpl es. The invention al so provides sol vates
(includiﬁﬁnWyﬁ%ates) of the salts according to the invention. However, the
sal t sjpaccor GuRferintoré,Lthic AVERS d@ipoahe iPlodeehi@pporan e habsmuladsh ¢ e
preferably in non-solvated form 25In an enbodi nent of the invention, the
sal t accUHPerY sdmmestiaHo RS- oFia 8 drapawdsey aphalerasheey the Jarkubgler® deyige it
properti I al i y at
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nost pr effemajlopertidOurRDAkBIREPIRCH FGBA100n8B2 (K. atfracdas in WRiYh the
crystalline. Crystallinity can be esti.nmated by conveniional X-ray

di f f ract é‘ﬁ’éYer%P“%/Ié)élﬁﬁﬂ’a%’é_Lf’.s have 4 Rasyigedian demsiai ND) 8# lepiBan B ent i on, the
sal t Qr 39hMas €0 LREMEfon Rerh) FAIRAMacBOVis AP0l SO R 1QpIRWhI6% 97%
98% 99% or 100% crystallineé. 5Unl ess otherw se I ndicated, tﬁe

st oi chi orwtgsycadinglorfpstervad (hdreased algsodption aftlec aiive sompewrddi ng t o t he

i nvention var from?2:.1 to 1: r, an at.i.o in between such as
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Conpound réddlilytobtaisdddn akiable faht suchfas REABRI Cydliifl fdrfmaldattagbadbe baci d,

met hanesul phoni ¢ acid, 2,5- dichlorobenzenesul phonic acid, ,

1, 5- naphtieNiésse il sunpoiossise obledndlingcasq ef prepagatiqnrod phitoniled sedclifd of f umari ¢
acid, L-ta i i.d - Ni C i or.:: Pou |) to acid, 1:2,
el t 50t QR bferRl b BN BRI wt! orabIS SSRRRR PRSI aci'a”(i .

di -1 - hydr oxyt ixs maphdubsrisin g béebn, fodndpehisibid RIeHRne enesusgponic acid (i.e.

di - (2, 5-di chl orobenzenesul phoni ¢ acid)), phosphoric acid (i.e. diphosphoric
aci d) or (@%&h}ﬂ@rema&uayl(2i-(4e((2@n§1%ﬂréimﬁt%ylafg{m)l@l%mat)}i)&mg@mtﬁab| e salt is the
1:2 sal t o ST G REED cavBre itV LhGs i85 mic A ha §inal v

f ound th3® f%QHE%E cgﬁgrﬁnﬁvﬁgfﬁwaric%a %g?de-$-ﬁ%§ﬁox§$§ﬁﬂﬁggh§ﬁggc acid
and benzdice basd ebngmiung, wiiiciCortpapaide Of Peirx fuirtmutatgbiad dplpbddst fateuletien cal

stability when stored under. conditions of high tenmperature and hum dity
(for ?éxar%ﬁ@saéé‘th&%ﬁfyg MESERO0e humidity). In addition, stability studies

on m xtures 1ok sirhGu stac 'ﬂﬁéth?laﬁﬁﬁ&)bwyiﬂ&i-@&tﬁﬁiﬁo@ﬂ@ﬂﬁyﬂéﬂte and m xtures
of the difumaric acid salt wth | actose 20nonohydrate Show that these salts
are al so (partylpouiogpyrimigineblybmothyt b emyl psencd hataftac Cospomphdhil)ds somn a
common carfier used for the fornmulation of drugs for inhalation. The
stabilit el(;)f“v‘t hese salts is illustrated in the Exanpl es herein. These salts
are therefore expected to be advant ageous because they are expected to
exhibit, for exanple, inproved storage stability. 25Accordingly, in one
enbodi ment of the invention there is provided a disaccharin, difumaric
acid, di-1-hydroxy-2-naphthoic acid or benzoic acid salt of Conpound (I1).

I n anot her enbodi nent of the invention there is provided a disaccharin,

di - 1- hydr oxy2- napht hoi ¢ acid or benzoic acid salt of Conmpound (I).

I n anot her enbodi nent of the invention there is provided a disaccharin,

di fumaric acid 30or benzoic acid salt of Conmpound (1). I n anot her

enbodi nent there is provided a disaccharin or difumaric acid salt of
Compound (l1). 5 Disaccharin Salts of Conpound (1)




I n anot her enbodi nent of the invention there is provided a disaccharin salt

of Conpound (1). W have found that the disaccharin salt of Conpound (I)

exi sts i rwea2ount3sss2of 5Scrystalline forns. One crystalli meTiGB2moais082be

di saccharin salt, hereafter "disaccharin salt of Compound (I) Form A"

provi des an X-ray powder diffraction pgttern substantially as shown in

Figure 4. The nost prom nent peaks of Form A are shown in Table IV in the

Exanpl es. The di saccharin salt of Conmpound (I) Form A is thought to be the

nost thernodynamcally stable crystalline f@gmof this salt. ioAccordingly

a further aspect of the invention provides tlhé disaccharin salt of Conpound
N

(1) Form A According to a further asp @f the invention there is
provi ded t he di saccharin salt of Conpound K[L,Forn1A, characterised in that
said Form A has an X-ray powder diffractionypatnNer n~® v at | east one

specific peak at 20 about = 9.2, 14.9 or_15J2. 'W5According to a further
aspect of the inventiop there is [ ] he di saccharin salt of Conpound
(1) Form A, characteriged in that | ofm A has an X-ray powder
diffraction pattern Wit h~at Yea® oné specific peak at 20 about = 9.2,
10.3, 11.4, 12.8, 14.9, 15.2, 22.9Fpr 23.4I According to a further
aspect of the invention there is pt8PS8Y the di saccharin salt of 20
Compound (1) Form A, characterised in that said Form A has an X-ray powder
diffraction pattern with specific peaks at 20 about = 9.2, 14.9 and 15. 2.
Accor di ng t dhas.figpedesdange pethithopresin inviepeen, ithwie tsHepedpda penspjcksd, tigas-

di sacchari . of ) ..For. haract er i i id Form A
e o xry b oA for s e hagly G P Bl BB 55 Spout
9.2, 10. JichldroBenzd@esBlphddic Acid15ShapRiBaRnedichi2wad 4kid, citribacidl licsghdriz a
further aspect of the inventiogn there. is provided the disaccharin salt of
Conpound €1d) fumerie agid, Eniartane eqid eesicriniq 3eid sadtefdCaropaund (R4actyg X-ray powder

diffracti &LaD; antp@l Iy as shown in Figure 4. Wien heated in a
Di fferengﬁa %%ﬁ%?ﬁ%R%%%Bféngter (DSC) (conditions as described 30 in the
Exanpl es sedt tlergontelveofihs aocsb@nnvensan tthofer@dngdtudedingd ) ciystathnd nesthriidbiid s a
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invention there is provide process for preparation o '
di sacchaninfogmktysefilinCangour da co-rrystsmIawdbbpapmiaged ihpt 2 sdtadcagliGoiopound

() with roximately 2 ar _equi,val ents of ccharin in ethyl acetate
and (i 1) G GReRoNDEnE Pl AR R B fon i n step (1) i

sui tably camk besth@Ulspét, therhivemion ROPIAESS BEoic acidtmbd-ahhamrtdcan of Form A
in step (ii% may occur spontaneously followng the salt formation. In this

case ist megfhanesypladeegiq. dipceharn, | hadiogy-rdphEosuaydrisi-on of the salt to

al | ow ful}. L) j fral 4 E al y is
conveni et BhbAS b, E3HphnBeAbIBROR], PSR ISP o %, e
sal t sl uracid, fussiari deelvldiatsri¢ fcidl beswetinyd acldsgtedfal@npdund (Bxarigh exhlbitsahd O

days, such as about 6 days, provides crystalline FormA, According to a
further &8pasterigic Xray peowemdiidincenpeaks texprasyadde degiset Horas showdstheor t he
preparati - i [ t nmpound (1) Form A conprising (i)
reactinga@@#g%ﬁﬁg%kﬁf%aﬁﬁgﬁ%6%?%%%%%?%?§@2 nol ar equi val ents of saccharin

i n acet oni t MUdl&s statdd)otha@ndenilt af the X-tdyepomeie diffoactioh xiatar dscribed heidin as
crystallizing the said Form A fromethyl isacetate. The reaction is step
(i) is s@Ptaamdpsigrybeyradiptiogps datsriged I tBebesrapisre. Concentration of the
m xture in (WE : i : f o [ or
211 of “the AaEmhl T P e e B R U o S e
ef f ect ed ulwentibor Howawg! the sslts accomigngatoshamvyntRdane pefertblpanifdrobre asdie i n

t he et hyl %gg%ﬁte. Thelstirring of the salt slurry/solution is conveniently
carried SGECRPYARBPBHRPIPEASM At ure. Generally stirring for a few days in
the ethyl agghatRboditichBdt e InveRtidid b acEQHiIng XS IR ifvehtioR of adalate Provi des
crystalline Form A The specific reaction conditions which resulted in

t he for mihdreef hos cryhialldiequenstiaesi andgaiprefasablCorisati 3874 ¢rystpbinen morgmeeferably
illustrat i.n.bhe | es. 25Crystallisat] of e Form A in.t

or ocessedt a0 oSy BT S aritiadly i RsL AR Rt SR PE S e he For m
A. The seed crystals nay be obtained using one of the nethods described in
t he Exanples. The use of seeding is particularly advantageous in

| ar ger-scal e manufacture of the salt. Seeding may also allow alternative
sol vents and process conditions to be used to give the disaccharin salt of
Compound (1) Form A. 30Accordingly, in one enbodi nent the disaccharin salt
of Conmpound (1) Form A is prepared by a process conprising: 7 (i)
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(i1i1) seeding the mxture with crystals of the disaccharin salt of Conpound
(') FormA; 5(iv) cooling the mxture; and (v) isolating the disaccharin
salt of CGuopouwd3gsk) Form A. In step (ii) foll ow ng seedCmgsB20ivsn822t ure i s
suitably stirred for a period of tinme to allow crystallisation, for exanple
about 5 hours. In step (iv) the mxturg is cooled to pronote further
crystallisation. In one enbodi nent the mxture is cooled to about 10 to 10
20C. In one enbodinent the mxture is cool ed to about ZOC I n one

enbodi ne LS odi ment the

m xture :Ag e%:lgc])[o % é& a g%%flﬁﬁs’; Qat %{m]tagggé Cianzﬁql?lrt? grt her to about
15C. In whﬁaEMh&hyS&ﬁ@&pﬁjter cooling to about 35C, the mixture is stlrred
for about 4 hours prior_to cqali ut 15C. The m xture is th

suitably stil ?ﬁ%ﬁ?rcﬁm HP?}%Ogg’FéP\FH@OWB%SﬂB‘Bﬁ%’I @Prepals.fw av ﬁoﬁo éf t he
Form A SRORKbONGJ0, 1o 61, Sl OTBY, R, 066) Siapb & @agullax di ssol ving the salt
in acetonitrile and recrystall’ising by repeating steps (ii) to (v) above.
Anot her cr yanaetsls iotter¥ e mdafatedy hedit cloomatry nf €ampourab{d pafdcet in"thié sedischar i n
salt of CD For.m B" provides an, X-r owder. diffractio attern
ubst ant (1Tgingdo HemeHRh e 5 & Foal 20dt T B ha Bkt Hin b ar e
shown in lTﬁb]E&ng)lésrbftﬂﬂ@feﬁermbé’&dlng to AGAVEHtioElivolud the! C’bﬁl@buﬁ’&ﬂ?fo’f of the
i nvention provides the disaccharin salt of Conpound (1) Form B

Accor di ngcltdolé $ahh5t0|ﬁb¢n7ascp@¢d teghs-cimaamppasid, ingathanherd phanse @bV Yed the

di saccharj (1) cteri. ed int id FormB
nas an xR Bhin e R P At P SR s P ASLE e el Bhadfblie henk
at 20abauid, fandadicicidl 2-tartadd®acdd @id dRkcic acid Ae@lwmrﬁgodnq ® th la&fdherz asect of
the invention there is prOV|ded the di saccharin salt of Cbnpound ﬁl) Form
B, char a®f &¥qchadn (i divvashagia.d -malren a2 mashthpic xeyddje gividerdremt 2 mapht

attern 2.0,

12 5. 12 51 7554l AR ROm SRR RR g SN e ze s Bond e feidh”, e

i nvent i ophbiphoeic asidfl.\dighedplidie ad@ace&tarmmeial(lte dfsuCanipauvidgl Adgthdror m B,
characterise@ int t a|d rmB h an giray ﬁder diffraction pattern
with spechfatle sdbig dhey 354 abtaric ags (b dipingic and 19.8. WO

2010/ 133882RETHRAQLM g@g@?&mé that tHCEEhHh, Hffuaalflyaélaedl 138RRGLy-of the

invention there is provided the disaccharin’salt of npound (I) For m B,
charactenmpbhommcthﬂmlsamdcEndﬁﬂB(ﬁabnamund(BVXbbm@@oddﬂﬁfmacph@nwpbttern

wth spec aks, at, 20, about 12.0,,,12
hnd 10 6 Sy SRR g Ro Sithrisms AL s SperpiE: i ikeidon Bh e A0 ded
the di sagahasdyremakt hehid@QYPRURMIt{On) strBilif) Pudiehed Aettefck dEtheldkatiakinsai d
Form B has an X-ray powder diffraction pattern substantially as shown in
Fi gur e 5 salt withfediojsanenadyiirateand mixarrenefi the ddemane asid et with destase ( DSC)

dit h It of
(ot R RSEEL B IR, B ARLSHRRLLPRL B, dhSggelenipuealt o

t enper at uﬁ@oapdratwwt:ori;ﬁféﬁ caﬁfwl uaedmeaﬁletfeﬂmﬁa@dwtairags faboiiklalidR.CTAS
illustrated. in Figure The, di saccharin salt_ of Conpound (1) FormB

may be prEpditeaf Blyseasaaﬁ &@e&traé%ﬂmﬁhe Exgnplenbering T@S?ﬁﬁﬁé}ﬁ are(thsre ¢ h

appr oxi I h

oot ont 1 ey B Kb B B iR K SR Pristae
15usi ng tsheagepeatiliitiyc condltlons described in the Exanples. Crystalllsatlon
of the FormpB e .ai ded seedi t he sal slurr th.crystals of the
Form®B. The As“ég%y ‘b%?%{l ars ewg?idlﬁ’énb%tj}g? AR tﬁiar CdhBr f&’é"@ RelipstEs

descri bedifyfhatib %01@@10phﬁ§rox§32tﬂa??fhbﬁ £ 8 veabdic géld@@l%pgaﬁil]pélllﬁd agoln

anot her enbodi nent of e invention there is provid umaric acid salt
of CbnpoundIQamﬁhm%mﬁhendmﬁ@ﬁﬁmunwammdtba¢wIEOWQUh@dmmdm@my(hé»mmW@%all|ne

and prOV|des [ ¢tion ern substantially as shown in
Fi gure 19 "°FR Hb%?f%?%ﬂV%%ﬁfgﬁﬁgQg 8FK?H§?Qﬁfunaric acid salt are shown in
Tabl e XI X i nn bh@h&aiiildatent 35 AMeGRVEIHDE thde & Provitl&®s dRsqBetin, Aifubligiciabident i on
there is provided a difumaric acid salt of npound (1), characterised in

t hat ¥ai @ banzoidyeesd spht ol GayppyaddBr di ffraction pattern with at | east one
specific pe 4 ng to a
further aspgﬁgﬁhaé'n%gﬁﬁégﬁgﬁ%%mlﬁowaaigém?%%ﬁggg éﬁgn?“ﬁgﬁ?%%gg:d salt of
Conmpound (dmpouab@nact eri sed in that said salt has an X-ray powder
diffraction pattern with 30at | east one specific peak at 20 about = 7.8,
9.1, 14.2, 15.8, 18.7, 19.0, 20.4 or 24.7. WD 2010/ 133882PCT/ GB2010/ 050822
9 According to a further aspect of the invention there is provided a

di fumaric acid salt of Conpound (1), characterised in that said salt has an
X-ray powder diffraction pattern with specific peaks at 20 about = 9.1,
14.2 15 8 and 20 4 Accordlng to a further aspect of t he |nvent|on there
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specific peaks at 20 about = 7.8, 9.1, 14.2, 15.8, 18.7, 19.0, 20.4 and

24. 7. I n anot her enbodi nent there is provided a difumaric acid salt of
Conpound WoO)p1octsassact eri sed in that said salt has an X- PaY/GBXMIANS0822
diffraction pattern substantially as shown in Figure 19. ioHum dity
sorption measurenents using gravinetrigal vapour sorption (DVS as descri bed
in the Exanpl es Section) showed that the Conpound (1) difunmaric acid salt
is slightly hygroscopic (0.2- 2% w w noi sture uptake at 80%rel ative

hum dity, ) ing to a further aspect of the invention

t here S%?%?P%iégﬁilﬁo%g(?&d:‘ﬁﬁ&’mt he 15 preparation of the difumaric acid
sal t of Conpo uithérl emtwaiment o tg iGvontive aedre ivcpréadpdu ddadchirimbdlbof
approximately 2 | ar equi valents of fumaric acid in acetonitrile, or a

m xt ure Oné@é‘fl%zgtrile and tetrahydrofuran (THF), to formthe difumaric
acid salt: adnkid bufd wat ﬁﬁ'e'dis%bé]ﬁnh@?lt Qfém&hﬁt AFASH dnidiQibod ethy!

et her. The reaction in step (1) Is suitab carri‘ed out at anbient

t enperat unstalldonivens.eOné yry2@llinedofou nfithe chsacctharinmylt beraliitss'aliseechdarm sitHF. Thi s

solution is, then d tq.the .sol utjon of und ( cetonjtrile.
At or nat i Beypoung s Eam As rafyASval, Koe Sl Toeie’ edett s8R eb R bbtound
(1) as aspebhth Figttd A RIMbAPrédmeht Rakd HEE st Mﬁ%dh@vﬁ%@aﬁl@'l&f ifaye be

i sol ated by for exanple evaporating off the sol vent(s). The

crystall @amplm The sltse@ph@nn)salt ef G@np@tmde(h)tlfqmbfémeﬂtonght t@be dleunesyi ng t he
salt in qlge narmcal liabl é;Staﬁlnl' thlfsrrs%t' c acid salt is observed after
stirring ehe urr aYt Aol ﬁtt tg,n% ure tTor a few days, for exanple
abouty5 to Addaﬁdsnglyafmfe@agbeagoﬂtﬁe ﬁtv%hﬁidﬂlﬁbvﬁé@ﬁi@tdlsaécﬁahﬁ shlpgention there
is provided a process for the preparation of the difumaric acid salt of
Conpound {apogBfphiFermet-(i) reacting Compound (1) with appr OXI mately 2

nol ar equi v r 30t he
di fumaric ag gglédngtotTO ffgﬁﬁéeﬂxagﬁt?ﬁqbﬁgeqnﬁhﬁg%aeresﬁ:bgoépée&tg(tet d|¥5-ﬁe b{ea{ﬂpgfuch as
i sopr opy|Coageuad €l) Foltd A2 @hiradi3388AR Tt GB2 Tobkh 06RB822 N-Bayporedeldifbattion of
the difumaric acid salt may he aided by seeding the mi xture with crystals
of the diPRUFRRMIEL Hdeast Qug %Pemﬁﬁé’e%le@@e 4t 2P <L 9 lgrepar ed using one of
t he t hods te
crystal 11 sats oo Bt bt S B B TRvent hoRPR Hhoac P BB b BULLFT

wi der r ar@enpiung ¢l) \Fenth 3\, @haraewtisedolthee niid Foan ABhérsem@(-ya,;t povdes diffractionFor
exanple the difumaric acid salt could be crystallised froman al cohol such
as net hamgiteravid #denst onccpReidgipestt 120 ahrEh- é@edt% il §-40sl@ed”, 1he”.dPfmari ¢
acid sal tyynpy bBeerystallised from methanol or ethanol using a suitable
anti - sol vent {6 effect the cr ystal lisation. Suitable anti-solvents include,
for exanpl e AaRordigeto asfuctheraspcs Of)tlﬁpWenaOEtI&Trels pTdsmdetdStﬁe dfsaedharin salt of

sol vent/anti-sol vent system suc met hanol /i sopr op, 10ac t oget her
wi t h ?@eem@qugdéﬁ BEPEY g?faf)t%tﬁddé that SYAVEHN ehbasrigt 6%V twfetrﬁéf?ra%war ation
of the d'r?aH&ﬁrwlﬁl %%bl{#il tsp%bﬁs a‘?ﬁe%b&&@%ﬁ%'@ anf§6§0edi ngly in one embodi ment
the di fumaric aci I's prepared a process conprising: (i) dissolving
Conpound (I )Adcﬁrdetgmmﬁurtaﬂchspﬁaof th&ganhbn&&lﬁ&’ﬁ)ﬁrmﬂ@j the Aisaodharin egjuoial ent s

of fumaric¢c acid; 15( addi ng .i sopropyl. acetate whil st maint t he
terrperat nﬂm%é ﬁertAurC argeteLpng t@éeld(FPrm? Basei Fga P@Vqﬁf%tfgfﬁ‘%“% th

crystals I t_ o] GhXxp ) di of upt her
isopropylpgg%llielpg% eépfg%l@%é} lfsfa(r%té@ Edel&tm 2?&?@?0@%6&?)820% 9IoétrIé;Q( ?g)l satl){ ating
t he disf umard°c acid salt of Conpound (1). 20Suitably in step (i) the
conmpound (1) is dissolved in abo%lt 6 volune ratios of the ethanol. In step

(i) suitabPAFCamiEg g fHrtBenasperte’ thaimeengen fhssphapgyideties disacqhariageledt t o t he
m Xt ur e. | V [ § hour s
Fol 1 ow g CyRh R (OiFstch A ofaTL btk b Sl kR Bl 08 (e ARGMHaich DOT
about a @aﬂemcshbatmtraﬁymmsmmﬂmfpgmpyﬂ acetate is added to the m xture. The

D1 1 - hyar oV B b e A€o g el h°{5§€> Rondifgn s gesibed

errbodao e tHfEtaif1dsrveaitn) ene dlEH%El@arlnssaRro‘?‘Oo (tgFénﬂAdéMts?a Mhaahg hoi ¢
acid salt of Conpound (I The di-1I - -2-naphthoic acid salt of

Conpound efdlgthe¢rsn with ah ahbdt m@nwm@tumram‘abmesl 2é?C a@dx pealy teppeorgnreat fiquact i on
pattern substantjally as_sho in Figure 6. The nost prom nent peaks of the
-1- hydrg%;‘% Qstlt]élﬁqﬁ?tt%tncﬁg‘élie%salt are shown in Table VI in the Exanpl es.

11 I n anot her enbodi nent there is provided a di-I-hydroxy-2-naphthoic
acid salt of Conmpound (I), characterised in that said salt has an X-ray
powder diffraction pattern with at | east one specific peak at 20 about
=8.3, 16.6, 19.4 or 23.4. In another enbodinent there is provided a

di -I hydroxy 2- napht h0| c aC| d salt of SCorrpound (I) charact erised in that

I e . a




at | east one specific peak at 20 about =8.3, 9.5, 11.5, 11.8, 12.8, 13.6,
16.6, 16.9, 19.4 or 23.4 I n anot her enbodi nent there is provided a

di - | - hydrweyey13agsht hoi ¢ acid salt of Conpound (1), charatiGpados2a t hat
said salt has an X-ray powder diffraction pattern with 10specific peaks at
20 about =8.3, 16.6, 19.4 and 23. 4. ¢! n another enbodi ment there is
provi ded a di-I|-hydroxy-2-naphthoic acid salt of Conmpound (1),
characterised in that said salt has an X-ray powder diffraction pattern
with specifig t =8. - b, : , , 16.6,
6. 0, ho. 4 agBEHEodenRReTRR oFenhudn ikl Rodiialta foeds (s

di - 1- hy dpoeppration ayb tichdisae cleatinthaf alf Coafpotiadid Boan Al jommeharga@ieadtigd i n t hat
said salt_ has an X-ray powder diffraction pattern substantially as_ shown in
Fi gure 6.C0,5H29(‘J‘P€|i(lrig"1fhoap£rq‘xﬁmﬁtﬁg’r2%’§ éﬂm&?lef“ﬁ@?ﬁ%?\?]éﬁﬂq lar?ﬂmé%atpgn%flb\/i ded
a processg i}l tRIGRAfH AN of the di-I-hydroxy-2-naphthoic acid salt of
Conmpound (') conprising (1) 20 reacting Conmpound (1) with approxi mately 2
mol ar sequi vdlhem¢astion irlstbyy dy GxyrEbln aphict oicatacibaent rengeedtomi trile; (ii)

concentrati t i xture fromstep. (i); and (iii) cr allising ,the 1-
hydr oxy- 2 naghAGIEIoRa! Goeni Morercagisiingespontn oy BTy metbn st "t he

m xture ifgmsdBR. (h this FRY itifay6d M RYREryRY st etk By @kiolof tiRfsalthe sol vent
by for exanple evaporation or distillation. Suitably in step (iii) the salt
25cr yst alallpwddll gy stadiisabmpppdasyr. sTher stipiipgyof the salaslurry ms eongemitntlyoeraned eyt of

et hyacetate for, a few day f or. _exanpl t days). s Jdllustrated in the
et os M Epbp bR Sy ST o b0 R BRE ) B8 el St o e

W th grystehs, ok ckdigplsaltd .10 Thgs, Sedchsabyst @S/ smyvides afsphihe Foktiang one of

t he net hods described in the Exanples. 30 Benzoic Acid Salt of Conpound (1)
I n anot her &yiseulingetnte fyrthenpspech pEheiiByenting therg i nsoddera@ther persees fer Bei d

a1t it A CRR o  eQB0AE o SIE DRl e o) R EEIR Ry @ T

nono- benZaingpoaad d) sdtht appfoxGaagpbuitho(dr kquivhlentsoifi secokarroincicaondrilsafii) of
Conpound (1) is.crystalline and provides an X-r wder diffraction
pattern §EH%PHH??%ﬁ?§G§EO%HBWH“¥ﬁn@KBLWEQEﬂmﬁﬁéﬁ%ﬁggFB?%@i @ﬁﬁﬂbéaks of the

mono- henzpigi.aci d salt are shown in Table | in the Exanples. 5In another

enbodi nent there is provided a nono-benzoic acid salt of Conpound (1),

char act er i sddcirenctibmis e (@) is ahtabiypsarsed dXutradympontiesmpdidtiincact i on pattern
wth at |ea on eci.f,i c peak. at 20. aboyt =6.3 i 17.8,0r 23.8. I n
Aot her enbSmERETPRAF e wRARS Yt Tigrhs. B0 B ey GOEHIE esfPoeiigound
(1), charggterhgedthcncttbatrisaiftl benzoic acid salt has an X-ray powder
diffraction pattern with at 10l east one specific peak at 20 about = 6. 3,
7.2, 9.3, 1&rgstaliisaten of Fogn Al siep (2iD). rpay baeféectnd pa f@, examplen stiniog eturry
enbodi e here i Vi a - j i f nd (1),

char adt ot SUURbEol A BUEN 4E Sud) Rage JERERINPGE LM ol s RIPER Dt o1 n

W t h specbhvanig@lgkarraid o0 aednediént T@mperatdre3, Gider8llpnitridd f&:.a £ dayanothber
enbodi nent there i s _provided a mpno-benzoic acid salt of Conpound (1),
char act ecthydacstafetuipbly dite 18 dpys. fiefexample 7 9y drwaapvides ¢ sfatling fopaiy-er n

W th specifi = 6.3, . , 64: . . 8,
22.2, 23.8 AheR %.f%c. %%%@%n%?ﬁgﬁomé“n@é%ﬁ rrer%urlltt%dtuﬁg%efmi%%t%;l 8\1; ?hofe%S%ZIFr%r? os?a enzoi ¢
aci d sal tof @onpoopddndofnh A arc arsgetedin hedExampidsat sai d salt has an X-ray

powder diffraction pattern substantially as 20sh in Figur,
According t &TE I Brot B R0 @Y?W%éﬁwiﬁﬁé@%veir&%?wﬁﬁéwa process
for the pg Atth @R/sRfls SMBe FERPADENZQLE] ﬁ%t‘élssrﬁdf b&ébt{?ﬁé’ﬂl)&%i‘nrg?or(é of the

conprising (i) reacting Conpound (1) wth approXi nmately ar equi val ent
of benzoinecthaisdlesaribad én twilixaipéss. (The pscoitseding at pangculdrty adventageoubniom st ep

i) o i si h b . ) L o5 of q
(11 SR B R A TR ST R S bl B0l DO T
exanmpl e feseyd AtdERAE tdbe @ell t@hivt ke GiGdc¢Rain Y F\@RYJoahd P Fefmdi.sti | ati on.
Suitably in step (iii) the salt may be crystallised by for exanple,

sl urryi ng t Hecerlingly.ningpnseabiodiuent the disasthametal oif Gopineuad (I3 Eeen Abied in t he
Exanpl es. t.al | i .1:ne. salt may be aided by seeding the m xture 30
wth cry%%é%%ﬁggh%ﬁ@E%§P9g$?%g§Seed crystals may be prepared using one of

t he net hods described in the Exanples. WO 2010/ 133882PCT/ GB2010/ 050822 13
In particular enbodi ments of the invention the individual crystalline Forns
of the salts of Conpound (1) are substantially free fromother crystalline
forms of that salt of Conpound (I). For exanple the described crystalline
di saccharin salt of Compound (I) Form A includes |ess than 30% 20% 15%
10% 5% 3%or particularly, less than 1% by 5 weight of other crystalline
forms of the disaccharin salt of Conpound (1), such as Form B. Accordingly

I Y L I e ~



10Conpound (1) to acid salt (i.e. a di-acid) salt, that salt is suitably
substantially free fromsalts with other stoichionetries. For exanple, the
di fumari cwaceody/sadse of Conpound (1) is substantially fr@eTiGRIMITE822
nmono-fumaric acid salt. Suitably a particular salt of Conpound (1) includes
|l ess than 30% 20% 15% 10% 5% 3% ok particularly, less than 1% by

wei ght of salts of a different stoichionetry. 15Where herein the salts are
descri bed as havi ng X—ray powder diffraction pattern with at |east one

speci fi c Fﬁ%ﬁ n one or
nor e of tﬁ%?sggmnﬁes (ana c%?m{ergg %%Bgeggt%{eg %ﬁﬁﬁg&é %qu%@val ues,

or nore Qﬁuﬂvbl&n@@;fvaicham,or 3 or nore of the 20 values listed. In the
precedin agraphs defi n| the X-ray powder diffraction peaks for t he
20cr yst a%vfﬁ{shrfgo?tﬁ\sl aggtaterghi n@gltenlneaﬁi%mmraéw of fhr?émtXQF?naP gy #0°Cs i s
used in (He EXHMLHShARure withryRRIARAHE daccharin kftt & diNdorkhe precise
posi ti ont(oﬁspea S ?i .e.“retﬁé I’g(%l ted 2- tlﬁaectcaaré?]g f’\}%%rﬁlzés‘@ t(]Il}oul d not be
const suedivasodleigrtye abistoteuted val ues because, as wi Il be appreciated by those
skilled in the t he pr.ecise os|t| peaks may vary slightly

bet ween 5?2)6 ‘9@5 T&]ﬁr‘ﬁésrarfc BB&?@PE Olélﬁﬂu l%u from one sanple to another,
or as a 25r ggleh éﬁ’f follbwaiptsc¥d@hg ahé AGules @ﬁ?&%w SIFRAfo£PPENI smdiol | 1 sed.

It is also stated in the preceding paragraphs that the crystalline salts of
Conpound a{lpy Opy&mlhwelom foagxgmeniel epoud Sthorese thh step ;ﬁm) t@rm@turg tl,ﬂafsltoéﬂﬁittp ally' the
Same as t?oe f€1¥he‘g ? lllsatlflflr Cotnleon 0 %r}leenrt Sernx? T oo?eégtp E t 4 5 6
and 19, é’ncfn?'u sYStHSPART Py thends prom nenf %Sa%% h ?% 8I e

val ueg) SNl dhelddio@smént tthélmlmlre\{é caell tSla¥outl 20°CS T @nd)@nbtfﬁi@éﬁtttﬁ@d t hat
the use of the 30 term'substantially' in this context is aI SO intended to
i ndi cat e MiKREC tsireoledip abeut AN - elnarptiss cpbodimentihe ayxtiyEnd épolgd 15 yiaasi on
patterns gy, Yasu 35h¢ &b&{hxn 419{9{ ﬁoo%???"catlﬂﬁhet ﬁ?rsPBQ e cBélﬂ{QtB%mﬁa”p' €
to another, or as a resu vari ations asur enent” condi ti ons
WO 2010/ BSK&&BPﬁIth(ﬁZ@&@/rQEﬂbBBBoﬂ4 houid privedo c@cﬂmtghe ap@ak SosThé mixguighown i n

t he Figure ted in the Table re again not to be constyrued, as
absol ute iy e ol stirred o gpnserigfes R Mare Aot PRRECd g oL heombdder
di ffract Iog@lomw thEh 8 BORENBRILEbIUINAVIIRDRILK oSlopRakangan e

af fected for exanpl €, grai'ns above approxXimately 30 5 mcroneter in
si ze and rmyst@lhsmgby rmen:g stﬁm(mﬁbso (Mhiabdvemay af f ect anal y5| s of sanpl es.

Furt her nor e, shou und od .t hat | tl ct.uat e
Gopendi g orrsisE Fmaflind bR G Rectand selsrast chSaclbifisrolfh s

pref err edoigoRny at) iFeRn ¢ ﬁr@ﬁd@ﬁdﬂ- erhgapow@ert&@rasﬁmfxﬁted QstanBalff asaut omat i c
or fixed divergence slits will also influence the relative intensity

cal cul at isbersn iFigarosonl kekinpstegomimentywaky of aam B arethewade Haklef\ett the when
1OCon;)ar |Eng %iffractl on patterns. The person skilled in the art of
X-ray po ffraction will also realize that due to difference in sanpl e
hei ght s and Aﬁi‘cbﬁlﬁrﬁgly,l’a fultBercapédp bathedivedtion Peovilkk eled disacpRaid dattnf a snal |
shift in the 20 pOS|t|ons could occur. Generally, a difference of 0.10 from
the gi vercq}’%l?l%ié )&ofB Bhe considered correct. 15The person skilled in the
art will alsg %Qi rrgt% aaﬁlﬂh&ha%{oec? b erétln\y&?lbﬁqﬂe%‘ﬁ p‘r@waaﬁhgﬁ sta%d?lgrﬂ?%lp&f
measured by D § occur as a resul variations 1n sa purit

sanpl e pr&pgroahd 0h Fard B, kkaragassedeminit sadidir iBolns a(lé(-gay Iiweier dgfracttom) . |t
will be appreci. taetz that alternative nag)adln s of melting poi nt may be given

by ot¥er D@ ?}@s‘” %ﬁﬁfp?ﬁe%’@ £ PBK YO AORGRAEZ 07 -dris>” di@ﬂe?relrﬂ to those
descri bed hef el nald @y fu %Ca% é«{g%fﬁﬁ'lﬁé ‘a{e%ls &8&9@%'& b 8aln khigyF es
quot ed herein are ot to Paken as ute v ues an nmeasur enent
errors ar@ntmubé (1) &loen B, phmraetemwdnn thminsmd iFntreHJhiaetanr)grdgﬁﬁwtm diffrdgtimincal | vy,
melting points may vary C or less. sa 1), descri bed
herei n” maytten Yt 1%5‘1’%%13@?1@@831%1%?/9@0% sg 10ng]L9 %hé%l O?’r@rﬁ 0!31 r IpHysi cal
forms usijRgoQihgkkosui tabl e anal ytical techniques, for 25exanple NIR
spectroscopy or soI|d state nucl ear magnetic resonance spectroscopy. The
chem val st rAwcbudire ofa fultbersapécs obtheCovgpaon chefd ) pdesaded the dishetherin sdaof be

confirmed, by roytine t hods for exanpl e prot nucl ear magpet resonance
(NVR) angh%q oynd ﬂb%ﬁa}q%,. %raefﬂpéﬁpg‘eﬁaaléﬁ énpY: w@% ffcra CtidgBonpound

(1)) use par d es oei n nay be prepared
as descr:ﬁl%det%nit\{liﬁl g%@ﬁ%@%@v@é@w%@?%%% ﬁg%gn@eil) may also WO
2010/ 133882PCT/ (B2010/ 050822 15 be prepared as illustrated in the Exanpl es
herein. One particular nmethod for the preparation of Conpound (I) is
illustrated in Reaction Schene 1, which also shows the final preparation of
Compound (1) disaccharin salt Form A. 5 Reaction Schene 1 The specific
reactl on condltl ons in Reactl on Scherre 1 are descrl bed in nor e det a|I |n

- p— - v o o, 1 . " o o



For exanple in one independent aspect of Reaction Schene 1, in Step (i) the
coupling reaction of nethyl 3-hydroxy-2-nethyl enebutanoate and the

2- (4- bromuphenyis}sseet onitrile is carried out in the presemaB20f0/@oRQit abl e
pal | adi um cat al yst and base. Suitably the 15pall adium catalyst is for
exanpl e, PdC12[P(o-t0l)3]2 (as illustrgted in Reaction Schene 1),
Pd[P(t-Bu)3]2, Pd(OAc)2 with triphenyl phosphine, or Pd(OAc)2 with

t etra- nbutyl amoni um brom de (TBAB). The base may be, for exanple, an

organi ¢ am r - [ ses
"nelude ri croran B ARntaRRAREL fiedR e FERRD b iR Al A BB BER OS¢
bases i n@ongwuad s$UiFoahlB: chantionaidean iaseaid st B i&s agodrayympdwdeadiitraaion. The
reaction is conveniently carried out in the presence of a WD

2010/ 133@8¥peTyitprotidicosaszs 20@bayfit &bT.d 00! 5%9&, 1266r 13X akptte 1d-Iamdr
aprotic q@kyent, such as tetrahydrofuran (THF), acetonitrile, propionitrile
or N, N-dinethylformam de (DMF). The reaction tenperature may be 70-80C or
the reflux tewpelial orafucthetdspecs of therihvdntioh liereBpeodlledthE diskeohadin ampbe i n
anot her independent aspect of Re%Qtion Sghene 1, in _Step (iii),%he-

5react i orff %HPOURE (I@ feagnd: ¢ qra@@% &l itk)at said Form B has an X-ray powder diffraction

(2-(4- (( 2Am 4s o QX Vs Re B rimdin-5-

yl)nethyﬁ?ﬁﬁ%%y 3%cetgn?¥#?Vg§’né%g§e performed with an aryl sul fonyl hal i de,
in the preséiibm lofated ibadbffeSutisldizayning €abmrphader (9G] (chaditides dsslefarbedxanpl e,
a substi tuted. benzenesul fonyl. halide su as o :

2 6o tr i LG OB DOrC ML diatighar e Bt Gonpoped ) Fomy B g et

React j,0n .3ghe8en Wth af oftsd 'té}ﬁﬁé?é}ﬁﬂébﬁ BEARA9KE ARyl ﬁ%ﬁ'ﬁ Rindfdsturd-at about

10net hoxybenzenesul fonyl chloride, or 2-nesitylenesul fonyl chloride (2,4, 6-
t ri met hyllnenz esnglsstrdtedinl Figide@i de) . The base may be, for exanple, an
organi ¢ am ne base or. an inargani c base. Exampl es of organi c am ne bases

i ncl ude 1 4-Thgidediaey el pLComPP Kt GhiorrABEY) oo INERAEThYY BITASFIsdi ne,
T on o EREERghl: Db Sabloull of GBSIPL RNl S ALAPRIRHIGT BELAER.

1, 8- D azabiyt yodtaf br decdjnutnidie CFhe- leoren B DBty tich ocareséd dded tfrom efhpladietasd NM ,  or
trinmethyl am ne hydrochloride with a double to triple nolar ratio of

Lr1 bty dniec dEEcOBHpPRY dRSpaBiet e B eutnq Ry Ko B e e B o
base suchcasic-adyassditNHeahR Rl Svith 89 staRlof &M FIFRYB bEh&sRalcafstAPMAY bE
solvent or an afomatic hydrocarbon. The reaction is conveni'ently carried
out in t lobtapredasingeongfof thesmethady deserdodanthe Bofamesexanpl e a pol ar aprotic
sol vent such as acetonitrile, tetrahydrofuran (THF) or 2-

met hyl t et rahydrof uran; or an aromatic hydrocarbon such as tol uene. Diseases
and Medi gaikun&end il ®as of Compoudd@) sal ts (including the sol vated forns)
according to the invention are useful as nmodul ators of TLR7 activity and

t hus ¥my adii Aresherrasebodiment h thednventiae theae isgreveided ¢ difumpiéc oad pabefent of

the fol | e uﬁggﬂitions or diseases: 1. respiratory tract: obstructive

di seases 0 he arrways i ncluding: asthma, including bronchial, allergic,
intrinsic, é@tedifasiatc acdsnkios€ompduaid) isdrysgH iimdunclgaoidecdndiragpasgdérr i n and
NSAI D-i nduced). and dust-i ndyced asthna,. both intermttent and persjstent
and of aldiiggyat ptoEssubsHEY brsrsheRn e Biggre %ﬂ-rWﬂwéqmmé%tﬁ@ﬁgs Yhess:
chroni ¢ opshlaHetbiM&aRY S BBaNLY LS§ gtﬁggﬁggqrpronchitis, i ncl udi ng

i nfectious aﬁgedgi%opﬁﬁﬁic b?onc it??; enp yg%ﬁﬁ; bronchi ectasis; cystic
fibrosis; sdyacordigstios; fufthemmped of thegneamtion Sleat Bopraiidabs dfyminypand erisoft i vity

itis. lung fibrosis, ingludi togenic fibrosing alveolitis, WO
2010/ 133853CH ] CERCHBIBRbRb I GITHUTHY B Rapergriet Al AB A *
fi brosi s ,eRURId:€abicas: ARk PEARLASIA ¢ Lier apygadogpr oni ¢ i nfect i on

i ncl udi ng tubercul osis and aspergillosis and other fungal infections;

conpl i cat i odsccofdingiog furtherspspanpthconyenvias therd tsiproddet] 4 tifomdoat aaed shilsafi der s
of the | vas ature, and. pul nonary  hypert ensi on; i t.ussive activity
"hol udi nd R s o bt BE Neta gonhbr A i et Sp 5t
Secr e4,0r Yyt LQQUnt spOSHiOpeakME 26 LbNRY-S7 38R0 o il 5OG§RP CILCAUGH o BQUI-Graade
chronic rhinitis including rhinitis nedi camentosa, and vasonotor rhinitis;
perenni al and seasonal allergic rhinitis including rhinitis nervosa (hay
fever); nasal polyposis; acute viral infection including the conmon cold,
and infection due to respiratory syncytial virus, influenza, coronavirus
(i ncluding SARS) and adenovirus; 102. skin psoriasis, atopic dermatitis,
contact dermatitis or other eczematous dernmatoses, and del ayed-type
hypersensitivity reactions; phyto- and photodermatitis; seborrhoeic
dermatitis, dermatitis herpetiforms, actinic keratosis, |ichen planus,

| i chen scl erosus et atrophica, pyodernma gangrenosum skin sarcoid, discoid

e o o o o




bowel syndrone, system c |upus erythematosus, multiple sclerosis,
Hashinoto's thyroiditis, G aves' disease, Addison' s disease, diabetes

mel | 'itus,wodoompiasdsec WO 2010/ 133882PCT/ GB2010/ 050822 1@CrlaBntvansys20paeni ¢
pur pura, eosinophilic fasciitis, hyper-IgE syndrome, antiphospholipid
syndrome and Sazary syndrome; 7. oncobogy: treatnment of common cancers

i ncludi ng prostate, breast, |lung, ovarian, pancreatic, bowel and col on,
stomach, skin and brain tunmours and nalignancies affecting 5 the bone
rrarrow(incl I h as
odgki n- s artoihg (95 fRHAASHLASE (RNl R AR Brho 68l LUR BT, T it

t r eat mentCodfipoad als)tcathracteﬁhsscemsthata;adi daltihagiin Ke@y Ipb@ﬂéﬁdiffra&:ﬂdn pattaneathl asti c
syndronmes; and, 8. infectious diseases: virus diseases such as genital

warts, coneroc deaks 8t 2hbavt 20 Wal43". RS ani204°B, hepatitis C, her pes
sinmplex vir C cy
virus (H'V) %%0%# o Mﬁk%nagb%g ?%%W ,Oh%/e %h@gépﬁg?/qlgdllfW?& \k/agfr(?f(r:]el | a
zost e ViGangpouNd ), chratucﬂmed insthatadrinaltihasisn Xcay poader diffractibh putesta avith
parainfluenza; bacterial diseases such as tuberculosis and r%cobact erium

avi um | SPPaEgpeaks reto ahouectibul 13 keks £38°.d8K, K50% ghdarndPsdases,

chl anydi a, ‘iﬁ'&ﬁ'&tﬂ& éﬂ)o%ﬁ{l&{t tﬂe't'?ts %%85&58&&@%5‘?{18 ol Btéom%gtﬁr‘d cystis
carnii, cryptospori rﬂasm)sr S, toxopl asnosis rypanosone

i nf ect i orhamacketisidsihminisaid isslt has an g powde dffiesent pdtiryienibs@ntiftyoasi des a
salt of Conpound (1) defined herein or a solvate of the salt, for use in
therapy ShownFIhF@mfeu]er her aspect, the present i nvention provides the use of

a sal f Co,q?ﬁq defd, B1.€i Qlcy g od N the
manuf act ure o Wﬁeé%%lgrrenét Q%leaugglsr gr egp@\;a%oglfs t,.é]} S(e \f:sont ext of the
present slpsribkd cathiedixamphs Steetrum) Shdfmdat}hyt thalOamplonndl (Iddffuﬁtpm@phgt kalkiss"

unl ess t her re specif]j atlonsto trar ter
T her apediPas Bio R Ugetr AT IpRtenutihe BT s v highie
Pr ophyl a>gi2§ IS expect ed to be particularly relevant to the treat ment of

persons who 25have suffered a previous episode of, or are otherw se
consi der ed tAschuling toj arf@rtbafseeneqt oftheghventine thirsisasevided Epiedéssifernthe n

quest i on. Per s ticul.ar sea r _condition
Goner a1 1 PrET 2" PlrolbllacPuR ol o polln 8 by S e ) RS Compont
condi ti onI) vath igpesemahsy haltarkgeivaicdgnififfihac fyd genetontrilee st 4 AGxtAfe of
screening to be particularly susceptible to devel oping the disease or

condi t i ocetguifipe paqi tatrahy efuramel HIa) tosform il difymaia aeed wéii oud 60 f or ms)
accordi ng atﬁ;Jt?E%th%"dI?@}ﬂa? agﬁ%aﬁ?roﬂf&*‘émbrt‘ah&e treatment of asthma, COPD,

al l'ergi c rhini I'C conjunctiVvi atopic 19 dermatitis, cancer,
hepatitis B7Theegatibh txﬁstép (1Hs\éu1t&m?ypa1hadberatah1mm mﬁpe@mmean@omprmﬂpsr s. In

addition the salts, may al e useful cci ne adjuvants. Accardinpgly, as
a furPherth @aeac agtd hiebs %@@thddﬂ Tiffer iy §0815t1<e}t/tsctléal %@dg%ttqthsﬁolee%eﬂ

(1) definegd, %ﬁ& 119506@0&911 & ah Rerfhtivdle tl§@h1tmarlc%"cldqﬁ§y bdaddag t(§ feabigih of

ast hma, COP gic rhinitis. further "aspect of the invention
there is orﬁGCmpdenld éi) am solaf Eblrtqamugdhe(ﬂe)ctnbefthmélrﬂummceaqnd salt mag bé satacedof t he

salt, for yse in ihe tre{a]llt rreﬁtt 8 pgx; As a further aspect of the
nvent i oYt REFETIPLS BYABOAHRE 11t npound (1) defined herein or a
sol vate of tiing cB@kdllisation iist&) (i) i$ BhvehiSAd dQut %@rryf-h%’%ﬁe aulf I gyl

aspect of the invention there i's provided a salt of Conmpound (1) defined
her ein orcther.sorystallencotifuniasicagic saltfl@pba@s\eedr arﬁtet staTing dwtshurng atofmbagnter gi ¢
rh|n|t|s riher a he, trontherers provi ded a salt
of Conpoun I]glpe(rAtis'wecalfeo grgéed ey ﬁ‘?l%n amgfa? ané)o afythe salt, for use as a

vacci ne adj uasiding to a fuAeraaspent bheie 1ma6ﬁ ttQ:te i:srpeo\nmadempﬂo@ésstfds&ethe i's

provi ded the use of a salt_ of Conpound (1) 15defined herein or a solvate of
t he sal t Pronyration ofdliudiBenagicecit Saét ohé @mnanah{D) pOMPEHBE (1) EReighEoppowst hna

COPD or I ere i's
orovi ded (PRETEErERHLS molyr AEivAICh I P RTE b Aharknb P AR O

the sal t thd difdrheic@idifaic farreeampledbyreldinganeitbblt antitsblectirsealt aesdpropylast hrra
20As a further aspect of the invention there is provided the use of a salt
of Corrpot'i‘ﬁ?)t t(e|) defined herein or a solvate of the salt, in the manufacture
of a nmedi canent for the treatnment of COPD. As a further aspect of the
invention there is provided the use of a salt of Conpound (1) defined
herein or a solvate of the salt, in the manufacture of a nedicanment for the
2btreatnent of allergic rhinitis. As a further aspect of the invention
there is provided the use of a salt of Conpound (1) defined herein or a
solvate of the salt as a vaccine adjuvant, in the manufacture of a vaccine
for the treat rrent of a di sease or condr tion. The |nvent| on therefore
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WO 2010/ 133882PCT/ GB2010/ 050822 20 The invention al so provides a nethod
of treating an airways di sease, e.g. a reversible obstructive airways

di sease swohlosgi3assthma, in a patient suffering from or pat/GB208l0/66822sai d
di sease, which conprises admnistering to the patient a therapeutically
effective amount of a salt of Conmpound{ql) defined herein or a solvate of
the salt. 5The invention still further provides a nethod of treating, or
reducing the risk of, a disease or condition conprising or arising from
abnor mal celd ) ' .ni stering
to a pati ent 7 %glgs\g{e%l% élrgé% mgﬁ?%@?ﬁ%%%&cal F&hwg ‘ﬁ%@%‘ﬁ%ﬂﬁ?%@ a salt
of Conpoungtdld ¢f letlifoedribesiesait. oTh@scsd kmatats may bhprepadet usﬁlig ent ot i on
still further prOV|d s a nmethod of treating, or reducing risk o a 10

di sease &he I&Qﬂ%dtetqr@ﬁ I He i apB{9iodVOmsEdiES & Usadihingtass ?fmaaﬁeataon@ftt ent in
need t herentaacLBAr am%tgﬁ@é t(yssetefteqtsé eV REPAL. 8 %o@ve‘ﬁ?sca‘h'dréﬁtl%ﬂgleﬁtssfétlt of

Compound (1) defined herein or a solvate o he 1 nvention
still sfurthheystpllioatiche 3 oa exaiplo theodifunmoiceas] sadf dobkei heetsmbadheedtfoora agaccine in

a patient ch methdco rise dm ni st er n toa need
N T S A e S A I TR S g
Conpound atid)sal @hdyRAErPREIBEY fBFm BnctiinbPdieetRinol hEnSa lsf!utab!:é)a[ntltib@vent to

above-nent i oned therapeutic uses the dosage administered will, of course,
vary wi t leffepliehe artytstablwptmy eSjntabhemttrﬁdbfeofs ipdnda uf@taxampmn astee suchesst ment

desired and th order |n cat dai f the
(ol var edl e B! RRE plelt fRBRE RSB oV AB Fom {88 BathrBERRHEP T e
per kil ogeameb@g&hwlmtﬁeedmggvleiﬁ@):ctb@tol&avtatberc@gvalrﬁt BREhdd footheam body

wei ght (ig/kg). Far exanple a dose of about 0.1, to 100 jig/kg such as a
dose of abafationpf thy Gfumaricacidssaltpy,  logge Sseeoecwdm[gingwgw cpbpdimeat thee| v,

if the ( , then the daily dosage may be
in the rzﬁ%}eﬁ*l?g%dé%i ﬂré rgﬁg@}%ggsdigf ogr am body wei ght (jig/kg) to 100
m |1 grarfd dmsolviig @ngnpdnnldc(ﬂyn\e&iagdﬂtandngdchgg withsphsoxilastalyesmotant i oned herein
refer to the dose ound (lI) as the free base. Accordingly, the

equi val eﬁﬂuld%@%tscﬂf%&“ﬁéﬁ'n%l‘gul ar salt will be higher because of the

i ncr eﬁse(allj%d%%ﬁséﬁro 'agg'trateqifhﬂslf'ﬁlaﬁﬁ‘élﬁln%(?ﬂg)t%htgpgraruﬁe Bhﬁlefrﬁ&ﬁlrpgtsﬁyout The
salts according to the invention may be used on their own but w

general | YOB& adnministered in the formof a phar maceuti cal corrp05| t| on in

which th alt,.or.,a so| vat 30t ctive I. n associ ation
Wt a phip el nE anryrak b spatiesidby OGS i SRR GPbapRi bf

Conventi @ nghdcnﬁ%Beﬁdiét %%gfoggl iR eS8l eolify tiRNAixAIre RRARIut Q@’COfan&W table WO
2010/ 133882PCT/ 3BB2010/ 050822 21 pharmaceuti cal formul ati ons are descri bed

in, for éxkfpkang thPhiaﬁuﬁ*ﬂtlé@tﬂﬁcSaltQfCOmﬂ?@uISt@)ance of Dosage Form Designs", M
E. AuI ton, 8 n

admi ni'st r at gg#gﬁ Hl‘ Ltphgy#{n;%é &?% dl%ssgf‘{%ﬁo%%r‘rbgu% ul}ge gﬁg??tg&rheo 05 to 99
w (per cenhobynwepghy éultamyraeomraet ervahinye ffatle@f&o@ﬁ)pgzbao%&t@/wadéecsmhé nmor e

preferably from0.10 to 70 %, and even nore preferably from0.10 to 50 %,
of act i venixAgs-eld ssem (iiDehe Hb’éttlf?elﬁts‘é}&é’:b’ HiFrafdpyphtous o uBHodawig seeding to
conposi ti I
compos ¢ 1o SEisk PRl B B PR P P R REPATEE RO, v o
of the sabﬁa%nsak&dmb&mnnmnmetﬁhanmhamnmd&umunamyymaﬁprahmnétmd;uvant
diluent or carrier. 10The invention further provides a process for the
prepa?ation of a pharmaceutical conposition of the invention which

conpri seimi-¥digxR2Sabhth8fc LRNMPAUTCdhdoudigliyned herein or a solvate of the
salt with a pharnaceutically acceptable adjuvant, diluent or carrier. The
phar naceut i dahn(ttbmmmwtmmt ofrthe 1beenzmdmthﬂr@tsetretid@cb@dehthb'siT0€<E-2gnaph610td1e skin
or to 15th ﬁ C%nd/ord rways (by oral or nasal inhalation)

adntnlstfﬁtfﬁ 0? Hmph% rn1 e.g., of creans, solutions, suspensions,

hept af | uor oathkane-HydFAy-2enRsRlis @b daldsyCoRpsiard (!qus eH)sallienmd feVidexanpl e,
formul ations in the inhaler device known as the rbuhal er ; or

syst e caf-ray, paavdgr dif{racsionl pagieim subsientedly ga shova HeFigwierh. oFheraedt @ramingatpsul es,
Syrups. RRUISHOL ShANLPS il R ERLE Bon T ILALY P ROEL 0 Form of
sol utions or suspen3| or subcutaneous a ntnls rati y rectal
adm nistration in the forntof suppositories; or transdermally.

Phar maceuti cal Conpositions for Adm nistration by Inhalation In an
enbodi ment of the invention, the pharmaceutical conposition is adm nistered
by inhalation (oral or nasal). 25The salt of Conpound (I) nay be

adm ni stered using a suitable delivery device, for exanple froma dry
powder inhaler, a netered dose inhaler, a nebuliser or a nasal delivery
deV|ce Such deV|ces are mell known. In a further enbodlnent the

. o " R L o o Y o -




WO 2010/ 133882PCT/ GB2010/ 050822 22 avail abl e: single-dose, nultiple unit
dose or nultidose (reservoir) inhalers. In single-dose devices, individua
doses ar ewprow/idsss2 usual ly in gelatine capsul es, and hace/Grroyashsraded
(r)(r) into the inhaler before use, exanples of which include Spinhaler
(Aventis), Rotahaler (d axoSmithKline) ;AeroliserTM (Novartis),

I nhal ator(r) (Boehringer) and Eclipse S%Awentis) devices. Multiple unit
dose inhal ers contain a nunber of individually packaged doses ei ther as

mul tiple gelat] c ' i : o 1 e5s de

Di skhal er (&?‘ %(cggerﬁ et%ﬁ&lldlhﬁéﬁt%eﬁé %lé%é%? gé%’sﬁl??‘%’. nle#)fhth\g? er oﬂﬁ}f{ér g

( Boehr i ng&mpoded (1, ealaralctmrsw il tdatseiddaltihaesn Xdiaygoivdesdifitton patterbwith powder
reservoir fromwhich (r) individual doses are netered, exanples of which

i ncl ude ThloBsiioar specifiepeak26ABabgut =B EMsGhdPEr §T £&¥Ton), Novol i zerg (ASTA
Medi ca) , I i vijces

An |nhalableﬁg(gb%%%gﬁpﬂﬁaﬁ%ﬁge% 3 ﬁ%%gg}lgy&%&gmdpéﬁﬁgﬁi% dgﬁéﬁpfor use
in a BPl @atpdaed pnegparsecrioyd mﬂqatmgldeaneﬂayaldenagedwaert diffeactiog pemhremlth( havi ng
a mass nedi an di aneter generally ual to or_less than 10 i.tm preferably
equal t o ablecastons speralic Beak 2Wab<ﬂltf%a3 c &P rildr3°sLib8t dAde, 130 1@>@arﬂﬁl%; a

nono- , d| Y LTy, aglysaccharlde a sugar al cohol, or another polyol. Suitable
carriers are sugars or sugar al cohols, for exanple, | act ose, gl ucose,
raffinose, ﬂﬁh@dthémnbod[rﬁﬁttltﬁe@é is pfa‘htied ati-1thyehal Pseaphiists asesalnghni t ol ;

and starch. The c rrier particles may have a nass nedlan di anet er of from

20 to 106®MPou ( raglatiacd | thatomdselthgs apes-ay PRvdshdittsiiae patisr tithe ma
th t 0o 29 gel at | h
cont a'p ARETE PGy s HARERIEAGES o AR 02 8 ene. S A fernarivel y, an

i nhal abl e phﬁﬁﬁfﬁb@tﬁm‘tﬁ)ﬂlmmmﬁm&lstpr@ﬂdéfﬁg!dbﬁ-hpd@&ﬁ%ﬁhphﬁm}iﬂéﬁﬁdﬂ&ﬁl61@ a finely
di vi ded powder conS|st|ng of finely divided actiyve ingredient and

finely m@ﬂna@&né Qr)fqhéfacrf‘asei 1 8Y)sajdrag hepreXedy PRYFCTH EECtA PEAT MYt he
hal at Bh d fdol |
el o] 9 BhOREN e TLF RRDST 07780 BOUIES 1 931 LA 10 1R, g
Tur buhal e3(4°) in which a dosing unit nmeters the desired dose mhlch is then

i nhal ed by the patient. Accordi ngly, the present invention also provides
a dry!Spowdern pagthrembodimens there if pipVidedr iy drogwiZe namboicnad pdifer

nvent 1 o R 36107 ARsAORL W AT FRAEHL X53) PORTBRAE T, Pluge

enbodi menstibstarttiellg as shovén @diipoued (1) is admnistered by nmeans of a metered
dose i nhal er L), p cularly pressurised. net ered dose |nh | er (pMDl).
The pMDI - cortsapiie 1B Hhithfsbers b8 heliie ST brontare BRSpue Bh | n o

Pressuri $2daeaRhyrARY di- ITHﬁiréﬁLQ%ﬁplﬁtﬁmg%Hdvsﬁft%@ dairhp%ﬁﬁdlm bé}ﬁ?ﬁsﬂ{g?‘ 1)’9 0” the

pMDI device. Actuation nay 5 manual or breath actuated n nmanual |y
act uaved reavbDhg Cohwoded (1g w1uh9pa®t><umteld Zopolahequisdentagf t -hestrovcmﬁama@hthrom

exanpl e by. pres i tabl e rel ease mechani eV| Breath
ot uat o T PRt (b i ﬁ%%twe e B R FB Lot oce
of the pMplroxyi- ﬁalﬁlﬁ{@)l@&l@@b{%‘ﬂ p.the actuation of the deV| ceis
timed with the patients’ |nhalat|on an can result in a nore consistent

dosi ng of t ﬁ?@na@xtra@en omleé&amw 8 %¢p G0 may horchdevied by remeyingsemrapilhaf er 0
(AstraZe a S sein a
pMDI can E@ %%%ﬂ%P%JQ%Xh%E QP% a@&?6 §§H%$§lﬁuﬁ%ﬂyglﬁ%i8gp£gbdyound (1) in
a suisablceysplioged blydoi e@ﬂﬂﬂ@;ﬂstulﬂryﬁ’(g t\hﬂ: BzﬁOlmta skl Quaanai of@xlqiapétemthr sfeeh as
solvents (for exanple et hanol ) surﬁgﬁ ants, lubricants, pre%ervatives or

st abi | i sid4y® deesrearla)iq %16%@) bsr%]b‘étlf nsthe Expmples Hyryptalisetigp of the salt may

15chl or Ofb'eléﬁfe%@rrsQQd?ng ﬁerMﬂi%ﬁ?M@ﬂﬁf %eﬁt. grhék%ea sfé?s JQ%) gane)
propel I ant's, or “m Xt ures o any such propellants. Pre ropellants are
P134a angrdd#d, usemoineaff thehinethodwudesbebadse dhak-omeples. i n conbl nation with

ot her propellants and/or surfactant and/or other excipients. Wen the salt
of Conpound (1) is used as a suspension, the salt is suitably present in
finely dipthdsid A 9l ba¥bRBohd @SS nMedi an di anmeter generally equal to or

| ess 20than 10 1.tm preferably equal to or less than 5 pm. In a
further enbduanasherembedimentof gfe Iooanbion Hebr¢ 1S)pri>@dqharb¢n29tcacehsabﬁ;pfrreans of a

d h nbi h.a
el ko e SRESTCIARACE dhePrBsBREER LI REhGRRTRAR ©

In a further enbodi nent, the salt of Conpound (1) is adm nistered by means
of a 25nebuli ser. Suitable nebul i sers are well known. An i nhal abl e
pharmaceutical conposition for use in a nebuliser can be prepared by

di spersing or preferably dissolving the salt of Conpound (1) in a suitable
aqueous nedlun1 The conp05|t|on may also |nclude for exanple SU|tabIe pH

e o o o o




nasal delivery. Alternatively, the salt could be adm nistered nasally as a
powder using a suitable DPlI device e.g. RhinocortO Turbuhal er0

(Ast raZernwoapio/1a3ssasal | y i nhal abl e pharmaceuti cal conpo®CTiGBr0focNS0822e in a
spray punp or MDI nasal delivery device can be prepared by dispersing or
preferably dissolving the salt of 5 Coppound (1) in a suitable aqueous
mediumsimlar to those descri bed above for inhalation via an MDI device.
Sui tabl e dry powder conpositions for nasal delivery are as hereinbefore
described .in_r on ' (oM iy d ' to
i mit thg'epagﬁlg bRk d?ﬁ{eogg%%ﬁ?ﬁ bt ?ﬁ%ﬂ"r%g*;%ﬁh*dﬁ%@ﬁ?ﬁ@?@%ﬁﬁﬁound
i n the napas cganiling and provides e Xoesgasaley diffradta pabterncabpautiatly as shavgar
particle sizes, for exanple with an ioaverage partjcle dianeter eat er

t han abodt8ue | d¢ Mast PIoRURRAL 84 @Eﬁ@oﬂ? ?%Owcl}iﬁalt&é%w%&ﬂﬁ%{qlﬁé

pr esent itﬁB’E%ﬁ?s."ﬂ" so provides an inhaler device suitable for nasal
admnistration (for exanple a dry powder inhaler, in particular a multiple
unit dose diyapshdembtodiaéretherors moyph@l a monaibenioic arid aalhoHGompounmdH(@), abl e
phar maceuti cal .c siti.gn t heinvention..15The salts.according to the
P vent | oftider o Ao SR ey T posts SHEBF et wieH SiRar RESRBRunds. used
for the tpeatidpai £ hbsuakowes gondideipng.gocExanpl es of such additi onal
conmpounds” | ncl ude t hose described in W2009/ 067081. It is to be understood
t hat ref er efcesother ¢haboslah¢nt dierConpoudel § ohoibenzaet atid exlt 6DCopowsld$),

met hods of treatnent, pharnmaceuti.cal. co itions, and.adm nistration is
"t ended S SGRIaR B HETORC L el auLty D ALFer on FOFTEARR o a
benzoj,c qusﬂonés{g@&ﬁb?bﬂ@@f@ﬂcab@ﬁﬂ 4-3'6.33,‘315*5}@%3}111?6*9@5%?,&9.8% 16lksadocharin,

1- hydr oxy- 2- napht hoi ¢ aci d, di-1-hydroxy-2- naphthoic acid,

2, 5-di chl28r&Slwedzefesul phoni c acid, di-2,5-dichl orobenzenesul phoni c aci d,

1, 5- napht hal enedj sul ghoni ¢ acid, citri¢c acid, phosphori.c i d, diphosphoric
2ci ., 16 Aghe coorume Ao by aovided s oapioehaes feid sy befpahaidd Dy

di succi nicRa@eleHsidh tha@kaitt sal RAnRIRY #@«H@i&@lﬂﬁ%@fdn pattern with specific peaks at

2- (4-42-am no- 4- net hyl - 6- (pentyl am no) pyri m di n- 5-

yl ) et hy[2Ppheuty+6.3¢ 81341 ¥/.8° and TRl nvention therefore further relates to

conbi nati on_ therapie erein a.salt. accordi to the invention, or a

phar ridceut  AAMTRB ST BH i EPHISES S Phetts 6 gt B¢ HEPTHGER fon, s
adm ni st h&dceARRUR HIBRLAY SO h&SGULDEY BbWHerAiffAstich Red spEsrapakt on 30
w th anot her therapeutic agent or agents, for the treatnent of one or nore

of the c@Qdibbutons.3f.i%si%ea.3°, E56Bilb6F, IDeEct9.pt.i282° 023 .8 handR4nfr es FIG 1
shows an X-ra wder, diffraction pattern of .a nono-benzolg acid salt of
Compound (15 behek et Mie RnBuiEeno derRa ST SFI Rt RAPHTITh nono
trans- ci RRaAkerige if tsakiid Qhlt FARONREY bddder difffabfon patRRPWDHs@Rtdfty &Y powder
diffraction pattern of a nono-nethanesul phonic acid salt of Corpound (1).
FI G 4 sihsbown anFigurcaly powder diffraction pattern of the disaccharin salt of
Conpound 10(,/ Form A .. FlIG ows an X-ray. powder diffraction pattern
of The di sadthaint G e e ol I R e uRY PR Seoch ST B B0 Ay
powder dipkdpastion O tiRahbRS-Ber@bictct saltlofitosk Md_@l?@alﬁbﬁ_ﬁﬁ'g &) agict)g sal t of
Compound (I'). 15FI G 7 shows an X-ray powder diffraction pattern of a

nono- ( 2, $-ongioghf o sHBrPerEdurishohmeldenwyalsal af bsnzate apd imecctanytrile; (iF| G 8

shows an X r.dj tLon.p. . = S

ai oni o otsSns BBV BRI EBE AR Bty e ntingrbegegigasid salt 1 ay
powdess dioff Toapoundi(Ipatt ern of the nono-1,5- 20 napht hal enedi sul phonic acid
salt of Conmpound (1) (F FI G. 10 shows an X-ray powder diffraction

ormA). . ) :
pattern of URECHBREOR Pétheﬁ%ﬁ&rm ered) Savdisashie ved byt gkemple resapsend (1)
(Form B). - if & i -t e
tono- ci 1175 S oL A Aoy PYRE oy SOBg A BB LRI A mkS, oy
powder dibkfersstaliised bydbt exampdd, stumeyimpthe sai tord gmeelbqtdm;iazl of agtto@iomieasnd (1)
(Form B) it b PPl eGP Ae ol AR LYY RABRETR Sedhe
30 with crystals of the salt. The seed crystals may be prepared using one of the methods

described in the Examples.



FIG 14 shows an X-ray powder diffraction pattern of a di phosphoric acid
salt of 30 Conpound (I). FIG 15 shows an X-ray powder diffraction
pattern oVoaororssstumaric acid salt of Conmpound (1). WBCT/GB2010/050822

2010/ 133882PCT/ GB2010/ 050822 26 FIG 16 shows an X-ray powder
diffraction pattern of a nono-L-tartarig acid salt of Conpound (I). FI G
17 shows an X-ray powder diffraction pattern of a nono-succinic acid salt
of Conpound (1). 5FIG 18 shows an X-ray powder diffraction pattern of a

di succinic 19. X- s
diffracti onq%g?rtt%@%% 0 aqﬁlg?tglrégﬁlaetdé%sné {1@(1)61‘ 1%&&%%&‘%3%?%&; P%Mn?Q@%sal&so
shows a difiCoatpenid €l alsecsabmmgﬂlg&fe@rfrmbmyr (P8e)lint faes dfaliatishleofli saccharin
salt 10 of Conp a{nd (I') Form A, The x-axis.shows tenpeéature (O nd t he

y-axi s h&Qmpoug )WEPE Syagyple the desoptped pyrkalline flisacehasinsaly of §eawm%

cal ori ”EtPro}‘m(pPéQ)ud%ﬁ Pe%?thfaf?'éoﬁ/ S0 $RGCI,1 §, SR, torgartfé?faﬂ%ul?gs thid 1%95yM B.
The x-axi s shows tenperature (C and the y-aXis heat flo watts/g).” 15FI G
22 shows wamgiyrwﬁmmr mazptallmesfmrmstofohe diSharirs st e iCrshpquin d (1) f sorch b Eowh Burar i ¢

d | t d h | h dit RH ©
oot el AR i 4 FnE IR 4 i O R A G Y 8 e a

dynam c \éamaftlaﬁwﬂ%mﬁlﬁl@\{ﬁ)acaﬁah@@m aﬁto k}@ﬁndf(% Y EérieBmonof umari c acid salt
of Conpound (1). The x-axis shows the relative humdity (RH % and the 20

y-axi s showdn pﬁélcnlhae@bodlmem@§ th@flnwlélogavmnéhe salt sprichiopateghewsedifieallst or age

stability ffer at ches tri | es),
rono- t r afsReiitel SARTGE § dor ot et RN B G B8t 13

di anoipds )Confiponad PB g adig sac(i¢. § apedidNagnbadslt.is tiifabledubsta@dlly ftcfesin
circles), dixinafoic acid (open trlag}r}:[gl es) and disaccharin (cr osses) salts

of ConpoAlds Y1t oflisesforshi igst Fopcxapric.tBogidemprde agid vt ofiprapeynd (DHe x- axi s

shows ti

oroduct PR fref Ront E slerBthakic Sl Shigly b BREkOAEH RN T

st orage gh)atsluddsyessfthdnl 3862008, llsa(&;tl()%/(esmlﬁ%(ylcbaam(mlaﬂ;t lhest Hanrmdfiby sacchar i n
(solid triangles no-benzoi.c acid (open dianonds), difumaric acid (open
circles) %&qﬁgé@@g&ﬂlﬁer@e&%@g@gyle%| ts of Conpound (1) when stored at 40C
and 73% 30 nrehgt wl%lmglsmstafe ddRFLET XS B OBayt ormeé WRRKSHon ?aqeltnhaﬂy axi s
the % (ww of the acid degradation product of "Fornula (A) scribed in
Exanpl e 2P2)cast od®sp1d ASREB 2P EB201TAhOXBFPPoAlic Exampy etsntaln one bhenopr esent
invention will now be further expl ained by reference to the foll ow ng

i |1 ust r atof the Beiynséistedn Feppample apeesmercaidle 2 vidpes gt more of the gp)
Terrperaturlesé are 1gl ven fltﬂeg legsslgeﬂlsl us (C); operations were carried out
at 5r oom"St %\% {nferrpera pe ltsh s, at a tenperature in the range of

18-25 C. (iim tﬂerpr%aﬁfgqjaragtr&msa@ﬂmag tlchXerﬁlﬁédv@é't?dlﬂﬁﬁﬁtl&Q daRyest thy HPLC and
reaction tines are given for illustration onl (i) |elds are given

for %l ustysglimniosns 9f félﬁdaléﬁrﬁ %ﬂpm@éégs@@ﬁwl faheeie™ WHi whd ERiRC SEPTEHIA ned
Srmt er Car UL TR aq o TRt iny RS BRERL ETRoLEE Sal EBRSHE Salsn i

nmeani ngs;angle vumeg)%hamd @yw%@tﬁé@amég absolute valgds)beSRls¥ eRtwillaki 0s are
given in volune : vo (v/v) terns. (vi) Unless stated otherw se,

st arti ng apBrceiatod| by th@%eékdl?m theiaat, e nagesq I%ﬁﬁlt@n qf shegpaghss amay veiyHbEBIVR

(1 sH 01[\| maf %%%%Nﬁg EI% T%ﬁgﬁéﬂ%%%m% %ﬁ%ar?&r obe or ahfeéo aﬂ(%é%ng%Ai\lﬂ_‘z or a

Vari an Meesultrof ¥XglaOQ@riMibms (is ﬁfeay\ﬂerﬁent\éblhminGnslﬁihspd ohes alMasta@d ibthe Aut oSW
PFG instrunment. The 20 central peaks of aceton 6 or di_nethyl sul phoxi de
( DVBO) - d@ SEF S ReEgrapss that tereaystal incraltn 08 Qomﬁpvacb&bpﬁome XSERMIAVYT

Cal i bed
ori m%ﬁﬁraé%ttelg}[s glfblsj?dlilgg ttﬁ‘%ga??éejasgﬁ% :%;% g(at)vgér @mbﬁ PEM?SIQ%C“ e

in Hohne , canning Calorinetry,
Spri nger ,in Bexukdsnl), 41 fied @l 16 amdhasi substmt'pldimsbe mbs@r@ﬁuteetspeaka(ﬁathetatangle

i ncreasi ng, t erat.u e SI n I ns nts 00

b 11 or entileSREHAR TSR Ve 21 RBKES. ik SRS b e

bet wvegn QerNduBeiaaf Tﬁrfﬁlsrc@ﬁt%xtqé al%Q%tQ@ded% e &ite tﬁﬁpﬂh@mtﬁ@th%hgle%ﬁleﬁ 0 5 ny
of test sanple was ?’aced in alumniumpans with lids (no crinpi ngL) under a

fl ow of mif theogeny gagde(rsl@ﬁﬁﬂapmmgattems may vary slightly from one apparatus to anot

from one sample to another, or as a result of slight variations in measurement conditions



30As nentioned hereinbefore, it is well known that the DSC onset and peak
tenperatures may vary according to the purity of the sanple and

i nst runmernwal2opar3asset ers, especially the tenperature scarCTAIB2010A5822S0N
skilled in the art can use routine 28 optimzation/calibration to set up
instrunmental paranmeters for a di fferen#al scanning cal orineter so that
data conparable to the data presented here can be coll ected. Abbreviations
The foll owi ng abbreviati ons have been used 5 AQ: aqueous DABCO

e T SR T e

10MeCN: adetcondttuet lag aidai@Acalusopr opyl acetate RPHPLC. reverse phase high
performance |iquid chromatography THF:tetrahydrofuran 15 Adduct (Salt)
Preparation 4« ”ﬂh@p@ﬁbﬂ}ﬂhﬁ&l RothB ekl X-ray powder dlffractlon will realize that the
2-(4-((2-am_no-4-net hyl - 6- pentylam no) pyri m di n-5-

yl ) et hylf?lﬁh‘@nlwe}lélé}et)ém@@k& affostediby ? CHemplengrains ghpestppeaxamagliotther wi se

the addughpfealiinl 08aeLped agﬁa Jgpamkglﬁ R LIS L

fol | ows: t| on

2-(4-42- a?lﬂirtha%raﬁt Jfly)il}(ﬁbe mpiemmddahatn@t)epsammdy ﬂu&uzytb hajﬁtnhyig)thenyl ) acet at e
(20 ng) in acetor‘iltrlle s added 1 or e\r;rébear equi val ents of the
cor r es porsdPHYNSHR cfoagltl@nw@rsam REPATAtYY sugh 88 praferEed; aicatgeB R tei 1 e (2 nb)

(benzoi c p%ftlcges(lﬁ ald sq}nEplet Flﬁgﬁsecb ﬁlcacﬁ'fgceéﬁﬁjek%)n%e %g%m@@ @H@su aci d,

2, 5-di chl"or obenzenesul phoni c ac , Cltric acid phonlc
aci d, 85%6215mqlvpmnsm‘slrtgrcakcuw:mnis Asprrsinnikdledoi tho sbtand)andlewsorelr effecacwbion
(solid), L- tartarlﬁg aci d, saccharl n (solid) or 2-hydroxy-1-naphthoic acid
(sol i 4)) COPRAIGHPIIFIORDAt B vy ed from the resulting m xtures by
evaporation in_the open air. Solvent (either acetoni tr| | e, tetrahydrofuran,
ethyl acet at e, /haiPRisehskilled Hythe eHoF X-rrymeyider @fiagyignyyil élsﬁé?ahzi thﬁt&il%spane or

di et hyl %ﬁiﬁ‘& rcedn @&n@l@%@)g{h%a?d%%?s 1%‘413@&1?0%@?%‘%%5 ?éc%l%é i8], 4 HRaM Xt ures

wer e sl urrle for ays orm 30correspondi ng adducts Ids were
filtered shiiinghe2hpodificgeoakithediin. aGengrudigt a ddtuente of WD.1° from the given

2010/ 133882PCT/ GB2010/.050822 29 Exanpl e 1 4-(Di met hyl ani no) butyl

2- (4- ((2-vaherss: -beeoRgificsd cpéstityl ani no) pyri ni di n- 5-

yl') meghyl ) phe [ d
I re 5t ng i s beeh SR ECA A sonBblecis RIIBRERRLAbASR ONEINEC
1:1 was @onﬁmmde@byﬂﬂﬂmij‘bmammﬁf V&lahoﬁﬁmsaﬂlp%lpl(rﬁﬁ sanjple 7. 59 -
7.54 (1H, 7.43

t), 6.10 p(%rat@yigﬁ%mww( erqat ¢ dwnegfﬁ% ZEH@ftm r%@ ? 1@) appﬁ%at@zg&la‘g 3.22

5228 [T) , al?tetq‘l%tl(’@ﬂéadlhés onran%n% gbint ﬁl)a?:' b8 r%qf%n(‘@"o'th&)tﬁel} 0P %(lqz_xlpl%eﬁlt%r(lﬁﬂsm@

4- (Di net mn@hmrrﬁd}l ntegat tozhow(teéczrll@d]hnmlmmm Hyneeghg m@htnglp@mt taogi pydaithdral n- 5-
vo Vea TR APk T Taet R abiP I AuREebel i e SBIBBEER ) 1o
acid, of alg tb beaskenanfol dcbBeht heMNMRerpreting DSC data. Typically, melting points may
vary by £ 5°C or less.
The salts of Compound (I) described herein may also be characterised and/or
distinguished from other physical forms using other suitable analytical techniques, for
25 example NIR spectroscopy or solid-state nuclear magnetic resonance spectroscopy.
The chemical structure of the salts of Compound (I) described herein can be confirmed

by routine methods for example proton nuclear magnetic resonance (NMR) analysis.

Preparation of Compound (1)

30 The free base (i.e. Compound (1)) used in the preparation of the salts described herein

may be prepared as described in Example 57 of W02009/067081. Compound (1) may also



201H NVR DMSO-d6: 8 7.67 - 7.61 (m 2H), 7.48 (d, 1H), 7.44 - 7.35 (m 3H),
7.18 - 7.09 (m 2H), 7.07 - 6.98 (m 2H), 6.50 (d, 1H, 6.20 - 6.11 (m
1H), 5.69W0=2p1020338824. 01 (t, 2H), 3.71 (s, 2H), 3.58 (s, PRH)GB28102508223. 18
(m 2H), 2.15 (t, 2H), 2.07 (s, 6H), 2.00 (s, 3H), 1.61 - 1.32 (m 6H),
1.30- 1.10 (m 4H), 0.82 (t, 3H WO 2940/ 133882PCT/ GB2010/ 050822 30

Exanpl e 3 4-(Di net hyl am no) but yl

2-(4-((2-am no-4-net hyl - 6- (pentyl am no) pyri m di n- 5-

yl ) et hyl i paration

i nvol ved% urr}(éd)a%qﬁlﬁsﬁr%ﬁe(ﬁ1 {t%ﬁs& éﬁ%ée)s:}% & %egaﬁﬁpfgﬁ&em—gﬁ?&g{h@ und (I) to
acid, of pi:éplarat\@a oth]@fnp’o[mdi(Ib)ys 1N|§/Rrated in MdaictﬁvJM:EdBwE@ldﬁfhlcﬂh aIsolsﬁm(szlthe d), 7.07
(2H, d), 6.52 (2H, s), 4.02 3.76 (2H, s), i03.61 (2H, s), 3.34 -
3. 27 (2Hﬁnﬁipr69ar6@0n szc%‘epqw (I)rﬂlsaCQhaw seffora)A.” 5 30 (6H, s), 2.09 (3H,
s), 1.61 - 1.40 (6H n), 1.27 - 1.06 (4H ), 0.81 (3H t) Exanpl

4- (Di met hyl asi no) buf'yI] 2- (4s02- nQ- 4- met hy( %}oentyl gh\no) pyri 21;%@5 5-
15 yl)matB phenyl) gcet'at e di sacchiarn sal t | 1, N HNNH

N () | &dtﬁ?@gj—war de a stiTred sof uti‘on of
2(4 42- ami no- 4- met Y% 6%, (pent yl an §¥ii mi di n-5- 1) met Ry phen¥fyadetT c
acid (0.3 g), 4-(dinethylam no)butang 1-ol] (0.308°¢) and,H Base (0. 45

m.) in DM (6 nL) at roomtenperature under a 20 nitrogen atnosphere. The
m xture waswstirred at room tenperaturle for 3 urs and then punified by
RPHPLC on &Bm dge GB.(30Q% 0%;:) colum el uti ng~ th 0.2% aq NI-L?./Lan

acet oni t rikel The resudt | A 225 gy @8 RV N B ) ~and
t hen sacchatin_( 18Gmc. s dded and thg, solv evapor af req)ucgd
pressure to IveCNa f oam 411 .Sl urryEag (16 i n ethyl 075

m) with s®irring for 7 days gave™ 31 |t iestzed e conpoutid (the di sacchart'n
salt of Conpound (1) Form-A), VHich s isolated ty filtration. The
stoi chionetry, Co und, (1) to acid, of 1:2was confirmed by NVR 1H NWVR

DVBO-d6: 8 7,92 (t,| IH), 7.69 - 7.5 8N, 7-40 (s, 2H), 7.18 (d, 2H),
7105(diiH¥e,—Lo L 2H) ~.3- 82 |( S« 2H) ,13.16; 2 8410329(m
2H), 3.10™ _3.Q2( 76 (s,| 6H—2. 3H), 1.871 @(m54r LM
1. 47 (qui nt et,18;H) 0. (m™2HEpe 0.8 O3@\. Exanplie 4a, %bp;
Al ternati vesprepardtion r|rﬁst hyt*am no) buty 4 form A]

2-(4-((2-am no-4- hyl - &# (vii)

(pentyl am no) pyri m di n-5-yl) met hyI ) phenyl ) acet ate di saccharin salt (Form A)
A suspensi on of 4- (D nethyl am no)butyl 2-(4-42-am no-4-nmnmethyl-6-
(pentyl am no) pyri m di n-5-yl ) met hyRepptenydheacet ate (1.0 g) in EtO0OAc (10 ni)

was heat ed beco a solutjon and then_cool ed to 20C.  Sacchari 9 0)
Was added t d M RBCB EatoR caslinsah Aelon Sr B aburs dpRr B th?rﬁgeﬁa{ihvp@fat ure
for 3hou r]§<amﬁfe§ eft istoive et ®bd Hati@y §pec¥ﬂ&ere£c%ﬂ béddREoRLAE SN dridd &c. WaShot
collected by filtration and dried to give the disaccharin salt of Conpound

(1) For mligiting q8thg syEhetiephehethillugttued in encton\tehpne patatdrdinglyfother reaction
4- (di nmet

(pent Ut anenETite RS Tt er R Corpatid A ing s matheHosgaied % ror m A

4- (D et pehansehbMe Y] 2- (4-42- am no- 4- et hyl - 6- (pentyl am no) pyri md| n- 5-
yl ) met hyl ) phenyl )acetate (0.50 g, 1.13 nmmol) and saccharin (0.41 g, 2.26
mol ) wer e dORBIaTRE Ange wéi@npl{dzgt a5p9ct pecagHeredchemsd . sustpfist r@omlylg

soni cat e I por at ed
o at tor dettfigh o efivP S GRRG AR B6 RLE Mithe TRERANISLH HARIART S
The oi |y i esticdieutdn dler}ﬁbsedbééﬁ)d M&tablerpalledlemwaaﬂyslt @Mrbetsenﬁemﬂ;atm The

m xture was soni cated. and ite suspension wt

SO
mat erPal Pabadiregtabit sHer ?W}ﬂk@ \Béﬁﬂz[l’(?ﬁel)m b i ustipied 1 BFW’@H Srcg?mg 1hays and
the Pd[P(#-Bu):],, Pd(OAc), with triphenylphosphine, or Pd(OAc), with tetra-n-

butylammonium bromide (TBAB). The base may be, for example, an organic amine base
or an inorganic base. Examples of organic amine bases include triethylamine and N,N-
dicyclohexylmethylamine. Examples of inorganic bases include a suitable carbonate base

20 such as sodium bicarbonate. The reaction is conveniently carried out in the presence of a



resulting crystals collected by filtration and dried under reduced pressure
to afford the 30 disaccharin salt of Conmpound (I) FormA (757 ny, yield
83% . WWOQLY1B33882PCT/ GB2010/ 050822 32 Exanpl e 4c APCEGRIDINIS0822
preparation of 4-(dinmethylam no)butyl 2-(4-((2-am no-4-nethyl-6-

(pentyl am no) pyri m di n-5-yl ) nmet hyl ) phepyl ) acetate disaccharin salt (Form A)
5(i) Methyl 2-(4-(cyanonethyl)benzyl)- 3-oxobutanoate A stirred m xture
of nethyl 3-hydroxy-2- nethylenebutanoate (70.0 g), 2-(4-

br onophe (

triethyl g?{nt?}nbggﬁg%t@ﬂ %ﬁn(rf} lgg%l?rro ﬂ?g&%{g &nh?}fa%ﬁ(ggg&ﬂg@@f ni trogen
at 70C f @betﬁmlndenﬁopfﬁheﬂlmoxW&ilﬂmylfd@haddé OMIYNThe rpetiat tehperatirk ut ed
with toluene (840 nl) and water (840 nl) and stirred 10 for 10 minutes. The
organi ¢ eayeic a0 Leprinarebix inmperatmrapt thewalvert it droeane 9T BHE concent rat ed
Thi's pr oduct Chaed 1R g b s R PRt s b il on "L v
m z 244 ARGhion oﬂ.ﬂl(elpr()duct of Step (11) (2 (4- ((2 Armno 4 hydroxy-6 rnethylpyrlrmdln 5-

2- (4- ((2- Am no-4- hydr yl pyrim din-5-yl) Eeny}lﬁli)tgcetonltrlle

Astirr edl)meiwpée@fl)a@ﬁt@m&ﬁlﬁaeaﬁ Peaeequow% %%ry %u Bflgelyiga BF ne

car bonat n l, ux for 5
hours. T é&ﬁéﬁ%t%frag’)a\%%ss‘g%ﬁé’mg Bﬁroowa}rﬁgg?saﬂtaﬁ?ieﬁgpdy%%ﬁtﬁ{e? h water (923
m.) and ﬂmmtemastulﬁmyll vl sadlea:S|2c4 éﬁnlmoprﬁpﬁbmmnwu&omyis:htdmiﬂ (pCéd aso 10C
andther It|n preC| atec cted filtr shed W th

met hanol (61 eﬂthéﬁﬁw& dd%r‘l ﬁ fﬂz@%ﬁﬁ‘ﬁ[@nﬁc?hbq% he subtitle
conpoynd rﬁe‘ih&cy%@ﬂéeﬁesu&q—fgnﬂ c%lonjd'é' Mn@&f%%&@ulf& 19h18111dég2’$6 1H), 7.20-7.17
(m 4H), 6. 38 2t 395 (s, 2H). pf , LC-MB i z
255 APC tnmg'@ylhen;enesulfonyl chlorlde) The base rnay be for exarnple an orgamc armne base

2- (4((2A Ibenzene fon y) - 6- net hyl pyri m di n- 5-
yl) met hylo)rplﬁ r?y$a)n("“(%aegfogfi%mp G%OPX galﬂcﬁnﬁne ﬂrué )i4ﬁy1 1, 3- propanedi am ne
(56.7 g) deaabiegded. zﬂz]epwhegmeca))smmmﬁpmhafnetNenanﬂdmshoﬂm@m step (ii)
(85.0 g) and 2,4,6-trinethyl benzenesulfo chl oride éh/; ). in THF (452 9
9), and WY NiNiaremehzl- hadrerinsdiamyes (fTM AhdurBD Aowisha gafabitie ameuietier

(1291 .9) %E éﬁg t A ;0C for 30
m nut és. @q ?atziro%g pr mg(lbt[l{aztgtelc 9[54{‘ %ged ﬁ @Pf%ﬁt |aec(élta ashed with
acet oni t raidoan{ & NMIVMBtﬂﬁ]]:ﬂ{ymaeﬁﬁﬁiﬁémzdhl@ltﬂSQBﬁﬁle%trﬁﬂe thofpx rateenel” dried to

give the crude subtitle conpound a a so A stirr d suspensi.on of the
solid in %eﬁylaw.nter.% ?gmgga% e HIC eé’tsulfd&ef« Oeeeﬁ?wtl%lgas cool ed to

5C and sty fasﬁgmadarb%ga{eo "Th@@ol%ﬁ{%@ﬁbe d PSla¥ ﬁ%‘ﬂlé éd’@en@ BP&{ ﬁlohfé’él@ was

collected by tfiltration, washed w'th acet trile ( 8.0 g) and dried to
g| ve the hydiwcarbbe. Efbcrpiadtmh asonvenodnitlyl carkicd. ontmth5pHsNM§0®@@&8ab185dV@4 (d,

2 59 Z(Os jf%lé_ﬁiamfll_%é&p%glggpg&jsd Soi l_%ﬁ% E@hl% etbﬂlé%e%%%ﬁfaﬂﬁmﬁ ]ag_l (s, 2H,
(iv) 2-(4n&y 1&%@%%@@1 dy dn @rohﬁ%@%yh@@hﬂ%ﬂ BYdhi A¥it6luBnS- 1 ) net hyl ) pheny1) -

10acetonitrile fluoroacetic acid (27.4 g) was slowy added to a
suspensuﬂlﬁi@tﬂﬁé&ﬂﬁdmhﬁufmmmep (iii) (105.0 g) and n-pentyl amine (62.9

g) in butyl teda 20C for 2
hours. The r%% >8<t(g %1% mc m(gto? %Va?e(pfﬁ%f&s a& réfki@?o %%Eﬁﬁnﬁ? %eﬁ}i) 9Was added to
the m xt lmlicﬁiulaTdTEoﬁl"QRVI lacmh@y@ﬂ thBsnsepatiaitetd washetha ihtludag afan(@9hed Q)

15and 10% aq. NH4Cl (997.5 respectively and the sol vent evaporated under
r educéd ﬁﬁeéeequthefdﬁwpacan%wcprdﬂ%seo| id was dissolved in acetonitrile

(221.1 g) ate eo?;ggaéth AL Q00855004 At "i’nc‘i@&n %‘%@gﬁfo E%‘%I rred at

thlsterrperat our. After the mxtu was c d stirred
at 5C f obrdnchalirallctgie 1mteas1btamglsp:r, emrmse-atcmcvm:dmg;iddeoetde(dlcﬂudlrﬂg ddpirat i on,

e A TRt DAL R SR
(d, 2? )2 7se\76r1361%s (dd o@d@r calﬁeg-gf a(ﬁwayéiﬁ%per-?ésﬁ&s(s%ne%"&hroﬁc %@St(‘lﬁ‘ﬂthg ?‘hlmo%a%s (s,

2H) 2H),
1.17-%. Oglls(ense (EIQ)PD)Obmcl(um, 1B¢liu§ilng mcfew@umad s@naphilid hromcéut*s Eﬁlpkvysema

2-(4-02- N rimdin- h phenyl ) acetic
cotd o ARRREETE G Rt BB R PO ek D e E e S k(517
g) in et hgpakeds@Rity eﬁ&ﬂ@nlhg\aﬁ@gﬂﬁ%sﬁoﬁcﬁ@r §Acrﬂﬁb'ge$uc Abrosing bheol@d, vent was
evapor at ed under reduced pressure, the residue was dil ut ed with water (259
m.) and washed with t-butyl methyl ether (390 g) at 25C. The sol ution was
cooled to 5C and the pH of the solution was



30adjusted to pH 5 with conc. HClL. The resulting precipitate was collected
by filtration, washed with a solution of water (200 nL) and MeCN (200 Q)
and dri edwbaoaff3sssd the 34 subtitle conpound as a sol i @#CTEMR2010¢50822

contai ning 4.5% wei ght of water; 1H NVR DMBQd6: 7.12 (d, 2H), 7.02 (d, 2H),
6.32 (t, 1H), 5.94 (brs, 2H), 3.71 (s,q#H), 3.46 (s, 2H), 3.27-3.23 (m

2H), 2.00 (s, 3H), 1.48-1.41 (m 2H), 1.27-1.21 (m 2H), 1.18-1.13 (m 2H),
0.82 (t, 3H). 5 LCGCMs mz 343 multinode + (vi) 4-(Di nmethyl am no) butyl

2° (8- ( ( 2 2mna- 4~ ety - 6+ v ani; ‘

1Y et hy 1 BRAf i ABLIN Ry AL AR PRI e Wil Recntisis oo (30,5 )
and EDCl .chkshid #hEcBom)invadiag hileeadehid mdaspergi@iisiaad othkr fungalpnfdtiois; of st ep
(vii) (65.0 g) in (619 g) under nitrogen at 25C. The m xture was
stirred &Pn@g@%ﬁ g%f/,:“ﬁ&ﬁrra@gﬁﬁat%; dRCp e %wf qaroznmtxqéisoe@s@ogéw Ifige mi xture
was vashed. ke Ol 6868y W perl AbRAERY 8% A8 inMhFlink -Gl oThe m xt ur e
was extracted with Et0AC ( 586 g) and the organic | ayer was washed with
wat er 5( 3 chradibeagzh aftveiagal with miilamasiteyrod nearabgdcanddons pEtheeedaps,@sdure to
afford the 15subtitle co und as,a.bro oil,.68.2 g; 1H NWR 13: 7.19
(d, 2H), WirgnEougyieli ] Cpigplt iy ingludgiecpintiygiedlianigrioy, and )3 737 ()
2H), 3. 5&akcmotét Dhinifls; Peredin#P at dicaddill alforgi®1RinAR ihdTudidEkhin#ishervosa (k) . 2. 19
(s, 6H), 1.69-1.61 (m 2H), 1.52-1.46 (m 2H), 1.42-1°35 (m 2H), 1.27-1.18
(m 2H), faverrnasabgolynesigdpyte yirgRinfactiod Hicluding s canmonspldrand intenfion-dug0

(A) 4-(Di nethyl am no)butyl . : : : S

o0 (- (2 R B Ry o AN RIS By P g SARS) and adenovirus;

yl') medohy12) pREinY bycrasit adt€pid dSmeeinay dontasadidrmafias 82 dther eczer@66@drimatosdl. 5 Q)
was added to a stirred solution of the Eroduct fromstep (vi) (50.0 g) in

acet oni t rapfl delayEbtyRe Nyperprasiividy teastiorss PRESt eyl photodvemalifes; sehorthegicat t he

t enpar at - f :m : m -Was.y, di di: 500 nm),
seeded Wilate ﬁﬂég}sm&)%&m%ﬁg}g%‘g—?éﬁgﬁggggpﬁae% %?Sl%\%%hg{oél &hgmeégcghogﬁ%neit ure was
t hen coolaedpliica,296dand gahgreneaing skinsercoaiydscat uigsfeoyth@mitostrsspenifpiagus,
resulting soljd. was collected by filtration, washed wifh EtOAc (200 nL) and
dried undSPPRisaife st dpme vt @ﬂ{%a@%a% &I}w&e@&nfﬂ%ulaf& ﬁ%%ﬁ@fté?m%%
conmpoynd a&ndohbiifopifliddalo éc1i§ g&gtﬁ?@ﬂ-{;{%@paﬁt'é%lcﬁ{egg WGl PO RIRGHe, aboyS- (1.0

g) was dissolved in acetonitri , heated to 40C, and stirred the
t enper at Wheisfigr syddrama gtydkemarmaltHem e dclhditist bath infastivici dntl @oednfebinaugh a

paper filter. (0.1 gmnesh). The filtrate was.diluted with EtQAc. (7 nlL),
Cebded | WRIBYGI e Feaos S Posu st S Hnet i R Ay Sicng st r red
at 40C f agsici; diuBUh@fced GRBrd¥dhblingdscH kA igd; to 35C and stirred at
for 4 hours. After the m xture was cooled to 15C and stirred at the

t enper at ur e ey bEphayifiss conwectivetts includinenpesering! ead scinakallsegi eenjvactiyitis;

s a it SREGE ypdicr ke kS A 5Mube Rierdil b OgRP (T
2H), 7. 624sor&ds ﬁféﬁéctiﬁgﬁhe’ rétidd) oplthaRir}is inéluknd @m}%kﬁetic@i)ﬁﬁhaﬁlﬁitis;zsbbcoidbsﬁﬁ (s,
(o' 31, iioginne. wbudiig visth, g and DRACRI 209, 1.27-1. 17 (m 21y, 1. 16- 1,07
br epar at i'on o op VB R A p A R mrkn AR pfityic® e nat Ve
(pent yl asymbrpmgr ¢ysiids mchrdydg) avatchapld cptvany (ijtasatial) eyditis aod Kanner’ssdkbdr; For m A
15(i) Methyl 2-(4-(cyanonethyl)benzyl)-3-oxobutanoate . A stirred mxture
of bt hy [ACEC R ?@9_@@%@8{% |p§9%%ﬁva%%il@@n(t§e9‘eph@}’mé anbsqlpipgitispvylye-
TR b P 8 (12,8 °
heat ed atS. 70Uogroft rejcétoun scwin ol chaomig fellavospifer exanTtie trnsplentationesd’ cool ed to

25C, dilyted with tol uene .(300 angd. 10% 20aq. .acet.i ¢, aci 60 g), and
ctirrea FFr0h et e i d a2 e Oc R S dehdi bk Vat er
(360 9), canshicgafeptsuahed dipgRr reduced pressure to give the subtitle
conmpound as a red oil, 67.3 ﬂ' Thi s product was used in the next step

(e

Wit hout four toﬁ@r aptgrinﬁm@@tam 12E cN/g)rﬁg:rg itg&uﬂim@geuma‘@gt initl)ritis, irritable _ _
2- (4 ( (2B 2 B TR R AL, Bfitd LT Y R et omi tri 1 e

thyroiditis, Graves’ disease, Addison’s disease, diabetes mellitus, idiopathic



A stirred m xture of the crude product fromstep (i) and guani di ne
carbonate (36.7 g, 0.20 nol) in nethanol (389 g) was heated under refl ux
for 7 houwe.20lis3ss2xt ure was cooled to 30C, diluted w tiRrCRadB2O10(@B2R22g), and
the pH of the solution was adjusted to pH 6.5 with acetic acid. After the
m xture was cooled to 5C, the resultinggprecipitate was 30col | ected by
filtration, washed with nethanol twce (167 g, 333 g), and dr|ed under
reduced pressure to give the subtitle conpound as a solid, 32.6

30 %8{ %3§%ﬁ%éﬁgﬁé9fw Zcfgb%%@lggﬁf% ?lgiér I§§ é%g%rgflnez t@hggpg%h]eld
LG M5 m zy@bbmAREl Sizary syridrome;

2-(4-((2-Am no-4- 6-triisopropyl benzenesul fonyl) met hyl pyri m di n
-5- 5yl ) fet KF9! agaé&sfﬁsﬂéf‘@ép bFfTEmPD ganicers IAClugap PFTHR ba@as{ ﬂf@lgp%ad@et from
step (il )paﬁé}eeglogb \% 'EBR)IH) stosaéh, Skint a%H'b%QH'ﬁRR r?gﬁhzl%g h&%@xffe&i\%gor' de
(9.28 g, D3RR bp Yt o A Ty g in TH 480

stirred alne Bﬁﬁrﬁmovv (elidsng tWadeikadrBiab) agl)d lmph@dbﬁrattweBMGm >stmzlra§ and t he
organi c lLaye e a ,a ncent ed.under r.educ pressure to
Tog: ve a bk S oo Rip ERBRS B e e en SRS P and heat ed
to 60C %t@sﬁat&%ﬁse@s@énd’tﬁﬁoﬁ%@ﬁré&ei Qﬁd ?Qﬂaﬁéd&ﬁtl@@ﬁlcﬁ%eﬂaﬁa ure was
stirred at 60C for 1 hour. Water was added to the mixture and the
m xt ure Was iefodicad dissa®e dng d$51€ﬁ$’05 eulclaas Baitdlorarts, paromon Vaets rdanihi wargs,
precipitate fJItratlon |cate W conbl ned
sol uti on% Pa%g Eﬁﬁﬁ ngle*a&r/% Slrn(:pe”?x ni by mlowaicugl %Onltl%l V%irrl(?lalc;11 Wy gl ve the
subtifle 1&5@6@@1&&0?&1@5 I\Ndhunkdn ﬁa;ﬁllorﬁd‘lvﬁi&d:{m& 8rn¥ Aavits, (CRY), 7. 23
(d, 2H, J=8.1 Hz), 7.06 (d, 2H, J= 8.1 Hz), 6.54 (s, I—§ 4.01 (m 2H),
3 98 (s vapigellagoyigr yigus @4:5:) phingvifus, adepgvind, oropayirugppfluenzoags, 6H, J= 6.9
2 ( 4 0 2 2 nf]ﬁl%gz%%';%teﬁil (ﬁ%e§ pen%h %rsarlrl]N%S Bérs:‘:dﬁ]&' l%dc'f@ﬂﬁl avugrg &b%@sy, other

yl) met hyllﬁﬁahmnmld)@am osnich s fumgal dischidst d:hlampdxaectamdlda,casfier(gﬂluwcrgptod&czl mol )
was added to a.susglmrllsmn of the roduct from st (iii) (10.0 g, 19.2
mmol )  andFHEEY PR ‘?fé(S‘(‘SSCa(I)’mb OB ORAP WlﬁtOB@'?@P“%té‘é’f ¥MOgs. 0 g), and
t he mj,xt %amgmge%%@gndjlg{gﬁngﬁgﬁg hours. The mi xture was cool ed and
25concentrat ed under reduced pressure to give a solid. A suspension of the
solid in tollhesehg ﬁl@seﬁlt givenaen poncent sat edCempamdr(@diefiedd peremsurassobgéi n t o
give a sol.id % a 60.0 g) was added to the solution of the solid
in tol uefd ﬂtes%ﬁogoéﬁ l9_|?l§:y(14 0 g), and the mixture was stirred at 40C.
The separ at agla @@ |a§pe|cﬁ‘.ﬂ€érpr@@~‘ﬁt wRshesh pibvidey@t ake 6605l F)CartpotdE@nd
concentrated under reduced pressure to afford a solid. A suspension of the
300bt ai nalgfined hageingr g oplyatgert tsaly, @) thomenefariureef amedg@nénsforjusadur and
cool ed t oG and stirred at 5C for 10 hours. The resulting precipitate was
col | €Cte pr‘l ltration and washed WD 2010/ 133882PCT/ GB2010/ 050822 37 with
acetoni tril én (He. @ngkt afndlc pdsext sf)aéiﬁ&t@)l thes@ecthorgly alw igééest he subtitle
compound as wet crystals. 5.90 g. This product was used in the next step
Wi t hout dBPEREKISH Hnleq_s@h% afg steglflg ipdifationp futhe contrary ( ﬂle terms "therapeutic”
2-(4-((2 (| (PNt di n-5-yl ) met hyl ) phenyl ) acetic
acid 5Th§ﬁg1u@gg§glﬁfgéﬁn fSht%He wet%%)ro uct&}lﬁdﬂ step (iv) (5.90 g) in 10%

aq. NaCH (34P20[@1)y1?amths ekﬂ)mtﬁdltoCbéépaﬂlcgbarlwaslemueﬂheaﬂea&&ﬁt boHperSorkodros. The
m xt ure to 25C,  an t he solution was. adj

6.5 vi‘th fm@ffre EBEYOUREPIROteR, 4T "8? otherSs IO He AL insl s N P

col | ect e%é’d’lséa!sé bf @Jﬂdﬁﬂm M’ﬁﬁ&QQnWPEﬁoﬂ‘@ét‘?fSk6¥§e@l&ﬁmgﬁ£‘ga@&@ltapﬁ'ﬂséa{sb be (15 S
g) respectively, and dried to give the subtitle conpound as a white solid,
4.43 g. iconditioNgEnebNiISOndlede hoge haviigia faamly Bistogy e&the discoR o(rdoncmﬂpn dt 8 Hz),
6.32 (t, 6 .- 5. Gbrs, 2 .3.71 (s,.2 3. 46

3 27.3. 2 %Sﬁ]vv%?;f')ave Eiz %bld?létl%A eélﬁby geﬁ}eth(g!?eitl%or( ﬁ\{ee I_g Re aftliulgl:ﬁly( m 2H)

g- 1)8 1. 13uddeptirdblo dBrefipidd the AHeasdor Cotdadion.LC- MBS m z 343 nul ti node +

Vi

2- (4-%( 2- Anilmpaicwet. [l salfs (ipelvdipizdhs srdY339¢ foming) grcerding teehhipvyinanyay) acet i c

15aci d mf)g Q&{‘fn%é ﬁl’gatrnent of asthma, COPD, allergic rhinitis, allergic conjunctivitis, atopic



A suspension of the product fromstep (v) (8.00 g, 23.4 mmol) in
acetonitrile (48.0 g) was heated to 40C, and 35% aq. HClL (2.68 g, 25.7
mrol ) waswel2ow/p3ssdded to t he suspension. After the m xPOT&BAR/ESHS2er ed at
40C for 1 hour, isopropyl acetate (160 g) was slowy added to the m xture.
The m xture was cooled to 15C and stirjed for 1 hour. The 20resul ting
precipitate was collected by filtration, washed wth conbi ned sol uti on of
acetonitrile (5.14 g) and isopropyl acetate (13.9 g), and dried to gi ve t he

1 S g o, ATy QbR St 3

3 81 (S Ibeldltanﬁﬂ: saBs maihlso Be I8efBl BAvattine Adfpyands. 19 (S 3H) 1.51-1. 44 (m
252H), 1.25-1.16 2H), 1.15-1.07 (m 2H), 0.81 (t, C M5
mz 343 mul tﬁ%déngr& 4 ifuther aétﬁCﬁe( thy F%W?PH@} Bgta/s providad 4 sallof Comoind
2-(4- ((2+ B%ﬁﬁecfh&&h@f'a “sBIvhReITiYd & fb‘?)uQé’{d S ‘t‘l‘eétnént of asthma, COPD o

yl ) met hyl'Yphenyl ) acetate (Conpound (1)) The sol ution ofs he product from
step (Gvi )allél%l@lﬂhngtlsS 28 mmol ) and net hanesul fonic 30acid (1.52 g, 15.8

07 05" oty it Sarg Sx et Eor B Bituere st ConebnnDileBhede (%
stirred 3ere®6r § Qvad®oMnhBULIR Tor dsedh MR sk At RPadhiMt anol (1.11 g, 9.50

nol ) was sl ovvl1t\l/1 added to WD 2010/ 133882PCT/ GB2010/ 050822 38 the ni xt ure.
The ni xt ur e Asasfuribert asgeat of ﬂ@@lmmoetham wdratidethesaleofiferapamnd (HotefiBehour s.

Dot aq. " Dol REEEY Rtk 8 5 Sarf 3s SR0h B dfpror by, Foetare (19-0.9) and
or ganioC | ayexs msthsmembedleaﬂcknmﬁ Iﬂede fsqﬁ@aatd ¥ edlyo @ dhpdail dD).deNéLCL (20. 0

g), 1% aq. NaCl (20.0 gé‘ and water. 5(20.0 g). The solution of the subtitle
conpound Dgkgén arsewlvéﬁep eﬁelktfoetsepnthqtrﬁﬁmere@ﬁéléﬁgmrbm&w LC-MS m z 442

gul( L,I (T()gea-r:tAnsoa( tthbr) af?éf‘“{t?f?}% h"%/ ofioh. no?{é J%&Vld%ﬁli a §agt_ of Compound (I) defined
yl) met hy Ihpglieoyd scavm af aedalaa"omlmras A vaadihe {drovam.A) ( Corrpound (1)

di saccharin sal 0 (Form The sol uti f the d fromsiep
(vii) was diftt %&% %Sﬁefé@ét%rw‘mﬂpg eéeep@wg%t éltsw zﬁ 6(15

Was alqde(éleﬁf[&lehé?hﬁtoﬁ" L8oMNER of Ttl‘ter dafidindhe ARfufalfur3SF J‘?n@&ﬂ:@rﬁentffbtl ther ed thr 0U9 h
a paper filter (1 gmmnesh), and washed wth acetonitrile (7 g). Saccharin
(1.32 g, tma@lennnﬁa%)‘.hmraﬂaﬂaedatlejgtctrblnﬁmd trate and then the quant| ty of the
product from st ol.uti on wa term ed b PLC a ysi s.
e aoui var ahe BRIErebf iy SR i Bt e S SR T et by ou™t
2. 00 nol efined h@eiviok B saRaithd analn e alagefaefursatchadicdméd f&4he, 1. 86 mol)
and the solution was concentrated under reduced pressure. The correspondi ng
resi due weestngint of esthmgt h acetonitrile (4.1 g) and ethyl acetate (9.6 g),
heat ed to 4 t he ou Af ter
That el o e MghttngeRAed oML ABh ML K3 BViBePhel0Eobd WG RGTRIA (2L
added. Thiefinddiidteia onasolshicrofglet @tt, #Qke ﬁehufhcﬂnmfame@badeﬁtcforhﬁe and stirred
for 2 hours. The resulting solid was collected by filtration, washed with
conbi ned tEsainnt 6HC QiPDacetonltrl le (0.8 g) and et hyI acetate (3.0 g), and

dried under f%bgﬁ

conpound as Ag%&ﬁl te sg?&?*ﬁ% 1£9engtb¥%1gﬁeeﬁéi49\§e pro S%Qf{% tal ne ﬂqu él)
(3.009g) wafnglispended sbkva@msfttlmnattr inlthe (mdndfagiurearith mbéicanspdmsthon was heat ed
to 40C. The resu*tl solution was filtered through a paper filter (1 gm
mesh) 2 andreg#eenf pf ¢ %lefk}t&gilsw luted with ethyl acetate (12.0 g). The nixture
was seeded ‘Mstahfuﬁﬁérnasﬁec‘%roY%%%n@iBnttﬁb?e Q'p?@‘ﬁ@g@fh'e nsS&td salta&fto?ﬁﬂduh@‘(l for
1.5 hours. The suspensi on was luted with ethyl acetate (18. , stl rred
for 1 houefinghltereihen asolohied! ttltf: satt a$ @Gaggink sdjityangdn therm@utanivrs. of Ehe

resulting soli s collected.by filtrat.ion, washed with conbi ned sol ution
of acet ont?1i g)r(%téeagf?elﬁr?g %{Sﬁ%ﬁeo&g‘g{l@t&g (3.9 g) and dried under reduced
pressure t o ThkeV@chfien tHe%éf@regﬁW@Wm@ﬁlo& oitdthgS@l ihfamehafdy Biscas¥d a

2010/ 133882PCT/ GB2010/ 050822 39 1H NVR DMBO-d6: 8 7.95 (brt, 1H, J= 6 Hz),
7. 68-7. 6ajient spifyringrirem. qr aseisk af, sgid)disepser 9/hich, coprarisgsadgmipgsjering tq the( d, 2H,

‘] = 8 gzzﬁ)a@ rg% %érap%lﬂfalljy e_fff%tlyg ;mgﬁﬁt o%f(salt‘s F&n@gﬁtﬁg’(ﬁ (Zeg n%ﬁ%\gre? §I8%1I?:|) ,33 (m

1 51 1. 43olvate oflthg salt, 27-1. 17 (m 2H), 1.16-1.07 (m 2H), 0.80 (t, 3H J=7
Hz). 5 LCGCMS nfz 442 nmultinode + Exanple 5 4-(Di met hyl am no) but yl
2-(4-((2-am no-4- et hyl - 6- (pentyl am no) pyri m di n- 5-

yl ) met hyl ) phenyl ) acet at e di saccharin salt (Form B) 104- (D net hyl am no) but yl
2-(4-42-am no- 4- net hyl - 6- (pentyl am no) pyri m di n-5- yl)nmethyl)phenypacet ate
(300 ng, 0.68 mmol) and saccharin (249 ng, 1.36 mol) were conbi ned and
acetonl tr| I e (15 m_) was added. The suspen5| on was sonl cat ed unt|I a clear

I —— N o o o,




Al ternative preparation of 4-(dinethylam no)butyl

2-(4-((2-am no-4- net hyl -

(pentyl amvoa)yissssedi n- 5- yl ) met hyl ) phenyl ) acet at e di sac®badB08&I5082¢ For m B)
4- (D met hyl am no) butyl 2-(4-42-am no-4-net hyl - 6- (pentyl am no) pyri m di n-5-
yl') met hyl ) phenyl ) acetate (400 ng, 0.91,gmol) dissolved in ethyl acetate (10
m.) and 25saccharin (332 ng, 1.81 mml% di ssol ved and sonicated in ethyl
acetate (40 nL) were conbined. The sol vent was evaporat ed, the residue was

Cenper at ur o 105 P FEHR) Brohibs X R0l fn bl SR M ST,
2010/ 1333BARCTVERBZAAN diSEiS2 2uchCis x| @ aﬁmleﬂd siuéﬁ‘eﬁﬁg ifroe, pf eraskatf] id of

4- (di met hyl tyl 2-(4-((2- 4- me
(penlt ;TF ar#%?%@& % u%%%@ﬁfﬁ@%ﬁ@@; g‘ﬁﬁﬁﬁa)l%é‘ttg?rép‘iﬂ“%lbbﬁfé‘?qnﬁe APt tor m B)

4- (D net pentyl am no) pyri m di n- 5-
5yl() nmet h%%g%%ﬁg{é%% (a?aéﬁleﬂ%epe% 810&.1 %1%%5’!)%\%%‘1& di ssolved in 8 nL of

acet oni t ri | @helimveatice pat ﬁ.trélef plawkies aocitiard of t(c4Bdg,my _;relecﬁ'lZ theosk) ofnas

conbined with 1 . acetaonitril result | sI urry whi ch was
added t o dﬂ%‘?@“(%r‘?ﬁ%ﬁan OIS Gt HHR s i 65T ol Bty "o o
until a GlifeH mSMbHbRAPrivAIARLiARE A pét%mnt&e@%@édmeh&a&uﬁw%x es). The
sol vent was evaporated. To this gumy residue was added Et0Ac (Z5nlL) and

the 10 nickiccie apemuéd! waimfGJOJmmgmdf(I)(d@ﬁp@hlmiel@Ior agplyateatidhd seltsal t Form B.

The m xture rre 0 nper at ur tere and dried
(643" "t o HRToR 0k SR @bl RS Sn RO SIS Ry b O
st oi chi oredehde, or@@ﬁmﬁbﬂdzvl(lbl) niethod Gothp n@és a;blnanmslngwﬁ patmdnmeeﬁl&lféreom NVR
(400 MHz, DVBO) d 7.93 (t, 1H),768-754§m 10H), 5 (m 2H), 7.18
( d 15 2 p}}era@q;walgq.gffect;vq_@yn()@lt op pi)vaccznq_zgld(assa t;g.ﬁ)Conzpoggd @q defélp.gd hegelg o1 (s,

3.6 0-3.01L(m 2H), 2.76 (s, 1.71 - 1.54 (m 4H), 1.52
] 1 42 (%S(’E‘"ﬁﬁe,z@f}@l%%h% 1.06 (m 5H), 0.81 (t, Exanple 6 20
4- (D et hy| dite mo)chtioty btilR furthef pidvaies aosofhotaifiydreBingpharoshaumdcno h pyedim i n- 5-
() RREIARRSRS oY S R SRk ) o

sl ur i "ah i ARGERBTRRE! B TRS SEGACHOIBA O CRNY 2Rfldncicngp! . of

2 was confirned
7 80 - 7a7smls(atqof5h§$alt7 51 7 45 (rn 2H) 7. 43 - 7.37 (m 2H), 7.16 (d, 2H),
7.12 - 7.05 .40 -

532 (m 2y Foytscibpynidicy Gibpaicgly Roadiby sy i orthlise™
4H), 1. 48afyawitRtiRtsalt 2hploybd 2Be mole @ adminidation Gh8&kedtinenBddkired and the

disorder indicated. For example, the daily dosage of the (solvated) salt, if inhaled, may be

20 in the range from 0.05 micrograms per kilogram body weight (ug/kg) to 100 micrograms
per kilogram body weight (ug/kg). For example a dose of about 0.1, to 100 ng/kg such as
a dose of about 0.1, 0.5, 1, 2, 5, 10, 20, 50 or 100 pg/kg. Alternatively, if the (solvated) salt
is administered orally, then the daily dosage may be in the range from 0.01 micrograms per
kilogram body weight (ng/kg) to 100 milligrams per kilogram body weight (mg/kg).

25 The dosages mentioned herein refer to the dose of Compound (I) as the free base.
Accordingly, the equivalent dose of a particular salt will be higher because of the increased
molecular weight of the salt compared to the free base.

The salts according to the invention may be used on their own but will generally be
administered in the form of a pharmaceutical composition in which the salt or a solvate

30 thereof (active ingredient) is in association with a pharmaceutically acceptable adjuvant,

diluent or carrier. Conventional procedures for the selection and preparation of suitable



Exanple 7 5 4-(Di net hyl am no) but yl

2-(4-((2-am no-4-net hyl - 6- (pentyl am no) pyri m di n-5-

yl ) met hylwphenyis}sseet at e nono- (2, 5- di chl or obenzenesul pheriraGreeiodsosal t

i oThe preparation involved slurrying with nethyl tert-butyl ether. The
stoi chionetry, Conpound (I) to acid, oj;1:1 was confirmed by NVR [|tiNWVR
DMSO-d6: 8 7.83 (2H, d), 7.44 - 7.37 (4H, m, 7.18 (2H, d), 7.09 (2H, d),
4.03 (2H, t), 3.81 (2H, s), 3.63 (2H, s), 3.38 - 3.33 (2H m, 2.99 - 2.92

( 2!4 m 55 p%a afé@t?fhf&r%uﬁtl%ﬁﬁér% Ideac?%ﬁd %rb&;r efg?{??é ”lﬁlﬁi‘mﬁ%’tlc%)s 5@)1(16 Sglleﬁge (2H,
4-(Di rret tmymguf)damtmmg?hs( AM(E 2A@lion) Chdrcilt bixlingStonperi8gl am no) pyri m di n- 5-

yl ) met hyl) phenyl ) acet te d| 5-.di ch| or benzenesul phoni ¢ acid) salt 20 The
pr epar at i on JeRGRdin@an ‘?édmuﬂlﬁ“@toﬁly cqbgimacguticajgpmposition may

2010/ 133382 fHaQ! {2)5@80%% QHW% ), fho£ %M&Wb?ws’d%w
yl - ty am no)

2- (4- ((2-am no- 4- met 6- (pe rimd
yl) methyls)ip neny byeéﬁeblatfmnipﬂo @ phtiel ededes niopérmmfea:abijc frons@ll § to Fbbaw,A)

The prepar.atlion n ol ve th .di met ho e ne. The stoichionetry,
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(2H, d), 7. 9% %ﬂenﬂﬂ‘)'entlzn%&oWldé&@phaﬁné&uﬁ@d‘l"coﬂ}zosﬂor@@orﬁﬁﬂnngﬁ salfof03

(2H, t), 3.81 (2H, s), 3.40 - 3. - 01 (2H,

m, 2. 75 Qeerousy (1) zle%@ed(mm o) a salve® of the @8 it a&ﬂoclﬁ’ylon w%z pharmareutiHy ),
1.28 - 1. a%‘gepga%ll_é aﬂVan% -PMRent or e Iick 2 M. 0.81 (3H 1) Exanpl e 10
10 The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a salt of Compound (I) defined
herein or a solvate of the salt with a pharmaceutically acceptable adjuvant, diluent or

carrier.

The pharmaceutical compositions may be administered topically (e.g. to the skin or to

15 the lung and/or airways (by oral or nasal inhalation) administration ) in the form, e.g., of

creams, solutions, suspensions, heptafluoroalkane (HFA) aerosols and dry powder

formulations, for example, formulations in the inhaler device known as the Turbuhaler®; or

systemically, e.g. by oral administration in the form of tablets, capsules, syrups, powders

or granules; or by parenteral administration in the form of solutions or suspensions; or by
20 subcutancous administration; or by rectal administration in the form of suppositories; or

transdermally.

Pharmaceutical Compositions for Administration by Inhalation

In an embodiment of the invention, the pharmaceutical composition is administered by
inhalation (oral or nasal).

25 The salt of Compound (I) may be administered using a suitable delivery device, for
example from a dry powder inhaler, a metered dose inhaler, a nebuliser or a nasal delivery
device. Such devices are well known.

In a further embodiment, the pharmaceutical composition is administered by means of
a dry powder inhaler (DPI).

30 The DPI may be “passive” or breath-actuated, or “active” where the powder is

dispersed by some mechanism other than the patient’s inhalation, for instance, an internal

supply of compressed air. At present, three types of passive dry powder inhalers are



4- (D net hyl am no) butyl 2-(4-02-am no-4-net hyl - 6-(pentyl am no) pyri m di n-5-
15yl ) met hyl ) phenyl ) acet at e 1, 5- napht hal enedi sul phoni ¢ acid salt (Form B)
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Compound (l) to acid, of 1:1 was confirnmed by NVR ifl NVR DVSO d6: 8 11.87
(2H, s), 9.18 (1H s), 8.87 (2H, d), 7994 (2H, d), 7.41 (2H dd), 7.18 (2H,
d, 7.09 (2H, d), 4.03 (2H, t), 3.81 (2H, s), 3.60 (2H, s), 3.39 - 3.33
(2H, m, 203.03 (2H, t), 2.74 (6H, s), 2.17 (3H, s), 1.79 - 1.73 (2H, m,

(1237 ;r) 1. ggéag)@éﬂ@ 3io]se Argulg(aﬂe 41% c(o%?orﬁ%tgjosgg ﬁse rlnl:ﬁ% a%%%.ywsing]le-jdgse'

2-(4-(( Zdanméﬁ)irﬁhﬂﬁﬁh)dbseﬁ a(r@pﬂmtvldeamsne)llpmrgdlmmb ma@ules and have to be loaded
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i nvol ved Dukkiratey riGlaxioShith&lineh Ypuskaf U GhaxoTiméhKlioe )cdnidoxeohajer ~ I(BoClimgeeond (1)
to acid, of 1:1 was confirnmed by NVR |tiNVR MeOD: 8 7.22 (2H, d), 7.10
(2H, d), dévites. (1akpultidlose3lesizey, AH)g is ptor@l iBG ubkHpowygr rasen@il(izm which 2. 98 (2H,
t), 2.77 (2H, d), 2.72 (6H, s), 2.67 (2H, d), 2.24 (3H , 1.75 - 1.61
(4H, m), iddiGigual d:bse‘BGaré Bidfered, ,examﬁlts of WhizR micﬂlltdie T][)rbulialdrg (AsﬂraD@e@@)H m,
0.84 (3H, t) 20 Exarrple 13 4- (D| met hyl am no) but yl

2- (4-{(2-m Hl(l)er (oRiRY, INFofipg WA RRURYY, iCTcRh DS (Innovata Blorned) and
yl)net hyI )p eny )acet ate phosphorl c acid Salt NNFI, Il N HN OH 0=p-OH

OOH | The preparati on invol ved sl urrying
with d| ciﬂ“erl%aHret(ﬁQ}?éD deyigessianpl e 14 4- (Di met hyl ami no) but yl

3' § fre'g ﬁil ;i ?hgolﬁ}ﬁngelgﬁétpggﬁé%ﬁ@ti%lﬁgﬁl noosl{c@lﬁr ir?ﬁié‘&v&r formulation for use in a
DPI can be prepared by mixing finely divided active ingredient (having a mass median
diameter generally equal to or less than 10 um, preferably equal to or less than 5 um) with

15 acarrier substance, for example, a mono-, di- or polysaccharide, a sugar alcohol, or
another polyol. Suitable carriers are sugars or sugar alcohols, for example, lactose,
glucose, raffinose, melezitose, lactitol, maltitol, trehalose, sucrose, mannitol; and starch.
The carrier particles may have a mass median diameter of from 20 to 1000 um, more
usually from 50 to 500 um. The powder mixture may then, as required, be dispensed into

20 hard gelatine capsules, each containing the desired dose of the active ingredient.

Alternatively, an inhalable pharmaceutical composition may be prepared by
processing a finely divided powder (e.g. consisting of finely divided active ingredient and
finely divided carrier particles) into spheres that break up during the inhalation procedure.
This spheronized powder is filled into the drug reservoir of a multidose inhaler, for

25 example, that known as the Turbuhaler™ in which a dosing unit meters the desired dose
which is then inhaled by the patient.

Accordingly, the present invention also provides a dry powder inhaler, in particular a
multiple unit dose dry powder inhaler, containing an inhalable pharmaceutical composition

of the invention.



The preparation involved slurrying wth acetonitrile. The (di-)
stoichionetry of the 5 phosphate counter ion was confirned by addition of
trimet hylwbasmhiasss2 Prot on and phosphorus spectra were aCguWiBet/oiogter assay
conditions and the integrals of conpound and trinmethyl phosphate accurately
conpared to determne the stoichionmetry; 11-1NVR DMSO-d6: 8 7.16 (2H, d),
7.06 (2H, d), 6.92 (2H, s) 4.01 (2H, tg 3.75 (2H, s), 3.67 (18H, s), 3.60
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Conmpound (1) to acid, of 1:2 was confirnmnmed 1H NVR DMSO-d6: 8 7.15

(2H, d) presowt ip Fmelydlivided Bem. (hgvisg a(nle}ss nmhan@hmet@rmne@)ly cqua) 1o pnless t ) |
3.73 .40 - 2.31 (10H, m, 2.22
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4- (di et Byl 30 QRN ber®r (dirdZe AL Vo1 TRLG) 18skpent y! am no) pyri m din-5-
In a further embodiment, the salt of Compound (I) is administered by means of a
25 nebuliser. Suitable nebulisers are well known.
An inhalable pharmaceutical composition for use in a nebuliser can be prepared by
dispersing or preferably dissolving the salt of Compound (I) in a suitable aqueous medium.
The composition may also include for example suitable pH and/or tonicity adjustment,
surfactants and preservatives. An example of a suitable composition includes a
30 composition comprising the salt of Compound (1), a citrate buffer and saline.
In a further embodiment, the salt of Compound (I) is administered nasally as a spray

from a suitable nasal delivery device, for example a spray pump or an MDI adapted for



15yl ) nmet hyl ) phenyl ) acetate (200 ng, 0.45 mol) dissolved in acetonitrile
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Anal yses Y%Mﬁphgﬁ}q%@gtg{ees X-ray powder diffraction (XRPD) anal yses may
be performed on sanpl es prepared according to standard nethods (see for
exanpl e G addwarzotien thereforedugher rﬁlat@darmnlahstlamfth@ay@s albkwgr apiy, Oxford

Uni ver si t Pr.es Jenki & Sn eds | nt roductl to .10 X-Ray
Powtier - DIV ITHTE S oryighy PRy s R cornBRi G RoToRGuts s ok Srade ©
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Al exander eds., X-ray Diffraction Procedures, John Wle ons, New York
(1974y) . with angthes jhopnetie aghinf oF sgenisofor g reatmentst opper @aret@f theeenditsad i n
Exanpl es (1, t;0 19 above (in 15 anhydrous form were obtained as descri bed
bel ow. A Bragg-Brentano parafocusi ng powder X-ray diffractoneter using
nonochromati c CuKa radiation (45 kV and 40 mA) was used for the anal yses.
The primary optics contained soller slits and an automatic divergence slit.
Fl at sanpl es were prepared on zero background plates that were rotated
during the neasurenents. The secondary optics 20contai ned soller slits, an
automatic anti scatter slit, a receiving slit and a nonochromator. The
diffracted signal was detected with a proportional xenon-filled detector.
Di ffractlon patterns wer e collected betmeen 2 < 20 (theta) < 40 |n a

g, o s s N A NN ~ NS o . o




25 A Panal ytical X pert MPD 0-0 diffractoneter in reflection node was used
for the above-nentioned neasurenents. A person skilled in the art can set
up i nstruwonrbali3psseanet ers for a powder X-ray diffract oreTaB228w/(t5hR2L
diffraction data conparable to the data presented can be collected. The
results obtained are shown in Figures 45to 19. Tables Ito Xl X 30bel ow each
list the 20 (2 theta) values (Accuracy: +/- 0.1 20), d-spacings and the
relative WD 2010/ 133882PCT/ GB2010/ 050822 49 intensities of the peaks shown
in the X-ray diffraction patterns of respectively Figures 1 to 19. Table

| XRPD of Exanple 1 (Benzoic acid salt) 20 () d-spacing (A) Relative

| nt ensi t \Bric¥Dca&iftondf sipacicmgs (A) Rel ative Intensity (% 6.3 14.06 37 19.8

4.48 17 7.2 12.29 17 20.6 4.32 5 3 9.51 32 21.1 4.22 9,9.8,9.06 4 21.3
FIG. 1 shows an X-ray powder d?ffract?on pattern ofl a mono-benzoic ac?d salt of

Compound (I).
5 FIG. 2 shows an X-ray powder diffraction pattern of a mono trans-cinnamic acid salt
of Compound (I).
FIG. 3 shows an X-ray powder diffraction pattern of a mono-methanesulphonic acid
salt of Compound (I).
FIG. 4 shows an X-ray powder diffraction pattern of the disaccharin salt of Compound
10 (I) (Form A).
FIG. 5 shows an X-ray powder diffraction pattern of the disaccharin salt of Compound
(I) (Form B).
FIG. 6 shows an X-ray powder diffraction pattern of a di-(1-hydroxy-2-naphthoic
acid) salt of Compound (I).
15 FIG. 7 shows an X-ray powder diffraction pattern of a mono-(2,5-
dichlorobenzenesulphonic acid) salt of Compound (I).
FIG. 8 shows an X-ray powder diffraction pattern of a di-(2,5-
dichlorobenzenesulphonic acid) salt of Compound (I).
FIG. 9 shows an X-ray powder diffraction pattern of the mono-1,5-
20 naphthalenedisulphonic acid salt of Compound (I) (Form A).
FIG. 10 shows an X-ray powder diffraction pattern of the mono-1,5-
naphthalenedisulphonic acid salt of Compound (I) (Form B).
FIG. 11 shows an X-ray powder diffraction pattern of the mono-citric acid salt of
Compound (I) (Form A).
25 FIG. 12 shows an X-ray powder diffraction pattern of the mono-citric acid salt of
Compound (I) (Form B).
FIG. 13 shows an X-ray powder diffraction pattern of a mono-phosphoric acid salt of
Compound (I).
FIG. 14 shows an X-ray powder diffraction pattern of a diphosphoric acid salt of
30  Compound ().
FIG. 15 shows an X-ray powder diffraction pattern of a mono-fumaric acid salt of

Compound (I).



4.18 10 12.6 7.02 17 21.7 4.10 5 13.6 6.53 7 22.2 4.00 18 13.8 6.41 8 23.0
3.86 4 15.1 5.85 11 23.3 3.82 5 15.6 5.69 18 23.8 3.74 100 15.9 5.57 2 24.5
3.63 18 IWOo&0%/1338825 PCT/GB2010/050822

26

FIG. 16 shows an X-ray powder diffraction pattern of a mono-L-tartaric acid salt of
Compound (I).

FIG. 17 shows an X-ray powder diffraction pattern of a mono-succinic acid salt of
Compound (I).

5 FIG. 18 shows an X-ray powder diffraction pattern of a disuccinic acid salt of
Compound (I).

FIG. 19 shows an X-ray powder diffraction pattern of a difumarate salt of Compound
.

FIG. 20 shows a differential scanning calorimetry (DSC) trace for the disaccharin salt

10 of Compound (I) Form A. The x-axis shows temperature (°C) and the y-axis heat flow
(watts/g).

FIG. 21 shows a differential scanning calorimetry (DSC) trace for the disaccharin salt
of compound (I) Form B. The x-axis shows temperature (°C) and the y-axis heat flow
(watts/g).

15 FIG. 22 shows a dynamic vapour sorption (DVS) isothermal plot for the difumaric
acid salt of Compound (I). The x-axis shows the relative humidity (RH %) and the y-axis
shows the change in mass of the sample.

FIG. 23 shows a dynamic vapour sorption (DVS) isothermal plot for the mono-
fumaric acid salt of Compound (I). The x-axis shows the relative humidity (RH %) and the

20  y-axis shows the change in mass of the sample.

FIG. 24 shows the storage stability of the mono-saccharin (2 different batches, solid
triangles), mono-trans-cinnamic acid (solid circles), mono-succinic acid (solid diamonds),
mono-benzoic acid (open diamonds), difumaric acid (open circles), dixinafoic acid (open
triangles) and disaccharin (crosses) salts of Compound (I) when stored at 40°C and 75%

25 relative humidity. The x-axis shows time (weeks) and the y-axis the % (w/w) of the acid
degradation product of Formula (A) (described in Example 22).

FIG. 25 shows the storage stability of blends of lactose monohydrate with the mono-
saccharin (solid triangles), mono-benzoic acid (open diamonds), difumaric acid (open
circles) and disaccharin (crosses) salts of Compound (I) when stored at 40°C and 75%

30 relative humidity. The x-axis shows time (weeks) and the y-axis the % (w/w) of the acid

degradation product of Formula (A) (described in Example 22).
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Examples

The present invention will now be further explained by reference to the following
illustrative examples in which, unless stated otherwise:
(1) Temperatures are given in degrees Celsius (°C); operations were carried out at
5 room or ambient temperature, that is, at a temperature in the range of 18-25 °C.

(i1) In general, the course of reactions was followed by HPLC and reaction times are
given for illustration only.

(ii1) Yields are given for illustration only and are not necessarily those which can be
obtained by diligent process development; preparations were repeated if more

10 material was required.
(iv) Chemical symbols have their usual meanings; SI units and symbols are used.
(v) Solvent ratios are given in volume : volume (v/v) terms.

(vi) Unless stated otherwise, starting materials were commercially available.

15 General Methods

NMR
'H NMR spectra were recorded at 298K on a Varian Unity Inova 400 MHz (software :

VNMR 6.1C and VNMRIJ 1.1D; probe: Nalorac 5Smm DG400-5AT) or a Varian Mercury-
VX 300 MHz (software: VNMR 6.1C; probe: Varian Smm AutoSW PFG) instrument. The

20  central peaks of acetone-dg or dimethylsulphoxide (DMSO)-dg were used as internal

references.
Differential Scanning Calorimetry (DSC)
Using standard methods (for example those described in Hohne, G. W. H. et al
(1996), Differential Scanning Calorimetry, Springer, Berlin) the calorimetric response of a
25 test sample to increasing temperature was investigated using a TA Instruments Q2000
Differential Scanning Calorimeter (DSC). Measurements were performed between 0 and
250°C a ramp rate of 10°C per minute. Approximately 0.5 to 5 mg of test sample was
placed in aluminium pans with lids (no crimping) under a flow of nitrogen gas
(50mL/min).
30 As mentioned hereinbefore, it is well known that the DSC onset and peak
temperatures may vary according to the purity of the sample and instrumental parameters,

especially the temperature scan rate. A person skilled in the art can use routine
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optimization/calibration to set up instrumental parameters for a differential scanning
calorimeter so that data comparable to the data presented here can be collected.
Abbreviations
The following abbreviations have been used.
s Aq: aqueous
DABCO: 1,4-diazabicyclo[2.2.2]octane
EDCI: 1-ethyl-3-(3-dimethylaminopropyl) carbodiimide
EtOAc:  cthyl acetate
HOBT:  hydroxybenzotriazole
10 MeCN:  acetonitrile
'PrOAc:  isopropyl acetate
RPHPLC: reverse phase high performance liquid chromatography
THEF: tetrahydrofuran

15 Adduct (Salt) Preparation

4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
ymethyl)phenyl)acetate adduct (salt) formation

Unless stated otherwise the adducts (salts) described in the Examples below were
prepared as follows:

20 To aliquots of a solution of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate (20 mg) in acetonitrile (2 mL) was
added 1 or 2 molar equivalents of the corresponding acid as either the solid or dissolved in
acetonitrile (2 mL) (benzoic acid (solid), trans cinnamic acid (solid), methanesulphonic
acid, 2,5-dichlorobenzenesulphonic acid, citric acid, 1,5-naphthalenedisulphonic acid, 85%

25 aq phosphoric acid, succinic acid (solid), fumaric acid (solid), L-tartaric acid, saccharin
(solid) or 2-hydroxy-1-naphthoic acid (solid)). The solvent was removed from the resulting
mixtures by evaporation in the open air. Solvent (either acetonitrile, tetrahydrofuran, ethyl
acetate, dimethoxyethylether, methyl tert-butyl ether, 1,4-dioxane or diethyl ether; 2 mL
cach) was then added to these residues and the mixtures were slurried for 7 days to form

30 corresponding adducts. Solids were filtered using centrifuge and dried under vacuum.
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Example 1

4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
ymethyl)phenyl)acetate benzoic acid salt

’N\erHZ
>N

HN\/\/\ 9

The preparation involved slurrying with acetonitrile. The stoichiometry, Compound (I) to

acid, of 1:1 was confirmed by NMR.

SN0
| o)

'H NMR DMSO-d6: §7.96 - 7.91 (2H, m), 7.59 - 7.54 (1H, m), 7.49 - 7.43 (2H, m), 7.14
(2H, d), 7.05 (2H, d), 6.36 (1H, 1), 6.10 (2H, s), 4.01 (2H, t), 3.72 (2H, s), 3.58 (2H, s),

10 3.29-322(2H, m), 2.19 (2H, t), 2.09 (6H, 5), 2.04 (3H, s), 1.59 - 1.49 (2H, m), 1.48 - 1.34
(4H, m), 1.28 - 1.09 (4H, m), 0.82 (3H, 1)

Example 2
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

15 yDmethyl)phenyl)acetate trans-cinnamic acid salt

N._NH,
ang
N
HN
\/\/\ =
O~ OH
NSNS0
| o)

The preparation involved slurrying with diethyl ether. The stoichiometry, Compound (I) to
acid, of 1:1 was confirmed by NMR.

2 'HNMR DMSO-dé: §7.67 - 7.61 (m, 2H), 7.48 (d, 1H), 7.44 - 7.35 (m, 3H), 7.18 - 7.09
(m, 2H), 7.07 - 6.98 (m, 2H), 6.50 (d, 1H), 6.20 - 6.11 (m, 1H), 5.69 (s, 2H), 4.01 (t,
2H), 3.71 (s, 2H), 3.58 (s, 2H), 3.27 - 3.18 (m, 2H), 2.15 (t, 2H), 2.07 (s, 6H), 2.00 (s,
3H), 1.61 - 1.32 (m, 6H), 1.30 - 1.10 (m, 4H), 0.82 (t, 3H)
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Example 3
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate methanesulphonic acid salt

’N\erHZ
>N

The preparation involved slurrying with diethyl ether. The stoichiometry, Compound (I) to
acid, of 1:1 was confirmed by NMR.
'H NMR DMSO-d6: 8 7.16 (2H, d), 7.07 (2H, d), 6.52 (2H, s), 4.02 (2H, t), 3.76 (2H, s),

10 3.61 (2H, s),3.34-3.27 (2H, m), 2.69 - 2.60 (2H, m), 2.45 (3H, s), 2.30 (6H, s), 2.09 (3H,
s), 1.61 - 1.40 (6H, m), 1.27 - 1.06 (4H, m), 0.81 (3H, t)

Example 4
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
15 yl)methyl)phenyl)acetate disaccharin salt (Form A)

’N\erHZ
>N

HN\/\/\ 2. 'NH
Szq
SN0
| 0

HATU (0.333g) was added to a stirred solution of 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetic acid (0.3 g), 4-(dimethylamino)butan-
1-01 (0.308 g) and Hunig base (0.45 mL) in DMF (6 mL) at room temperature under a

20  nitrogen atmosphere. The mixture was stirred at room temperature for 3 hours and then
purified by RPHPLC on XBridge C8 (30x100mm) column eluting with 0.2% aq NH3 and
acetonitrile. The resulting gum (225 mg) was dissolved in MeCN (5 mL) and then
saccharin (186 mg) was added and the solvent evaporated under reduced pressure to leave

a foam (411 mg). Slurrying (16 mg) in ethyl acetate (0.5 mL) with stirring for 7 days gave
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the title compound (the disaccharin salt of Compound (I) Form A), which was isolated by

filtration.

The stoichiometry, Compound (I) to acid, of 1:2 was confirmed by NMR.

'H NMR DMSO-d6: §7.92 (t, 1H), 7.69 - 7.52 (m, 8H), 7.40 (s, 2H), 7.18 (d, 2H), 7.10
s (d,2H), 4.03 (t, 2H), 3.82 (s, 2H), 3.63 (s, 2H), 3.41 - 3.29 (m, 2H), 3.10 - 3.02 (m, 2H),

2.76 (s, 6H), 2.20 (s, 3H), 1.71 - 1.54 (m, 4H), 1.47 (quintet , 2H), 1.28 - 1.05 (m, 4H),

0.81 (t, 3H).

Example 4a
10 Alternative preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate disaccharin salt (Form A)

A suspension of 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate (1.0 g) in EtOAc (10 mL) was heated
to become a solution and then cooled to 20°C. Saccharin (0.9 g) was added to the solution

15 and the mixture was stirred at the temperature for 3hours. After stirred for 6 days, the
resulting precipitate was collected by filtration and dried to give the disaccharin salt of

Compound (I) Form A, 1.78 g.

Example 4b
20 Alternative preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate disaccharin salt (Form A)

4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate (0.50 g, 1.13 mmol) and saccharin (0.41 g, 2.26 mmol) were
combined and MeCN (25 mL) was added. The suspension was sonicated until a clear

25 solution was obtained. The solvent was evaporated to afford the disaccharin salt as oil.

EtOAc (17 mL) was added to the oil. The oily residue did not dissolve completely at room
temperature. The mixture was sonicated and formed a white suspension with some gum-
like material observed on the flask wall. The mixture was stirred for 2 days and the
resulting crystals collected by filtration and dried under reduced pressure to afford the

30 disaccharin salt of Compound (I) Form A (757 mg, yield 83%).
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Example 4¢
Alternative preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate disaccharin salt (Form A)

5 (i) Methyl 2-(4-(cyanomethyl)benzyl)-3-oxobutanoate
A stirred mixture of methyl 3-hydroxy-2-methylenebutanoate (70.0 g), 2-(4-
bromophenyl)acetonitrile (126.5 g), PACL,[P(o-tol);], (4.2 g) and triethylamine (108.9 g) in
acetonitrile (280 mL) was heated under nitrogen at 70°C for 6 hours. The mixture was
cooled to room temperature, diluted with toluene (840 mL) and water (840 mL) and stirred
10 for 10 minutes. The organic layer was separated, washed with water (840 mL) and
concentrated under reduced pressure to give the subtitle compound as a red oil, 158.7 g.
This product was used in the next step without further purification.

LC-MS nv/z 244 APCI -

15 (ii) 2-(4-((2-Amino-4-hydroxy-6-methylpyrimidin-5S-yl)methyl)phenyl)acetonitrile
A stirred mixture of the crude product from step (i) and guanidine carbonate (128.1 g)
in methanol (915 mL) was heated under reflux for 5 hours. The mixture was cooled to
room temperature, diluted with water (923 mL) and nuetralised with acetic acid. The
mixture was then cooled to 10°C and the resulting precipitate collected by filtration,
20 washed with methanol (501 mL) and dried under reduced pressure to give the subtitle

compound as a solid, 82.4 g; 1H NMR DMSO-d6: 6 10.91 (brs, 1H), 7.20—-7.17 (m, 4H),

6.38 (s, 2H), 3.95 (s, 2H), 3.63 (s, 2H), 2.00 (s, 3H).
LC-MS m/z 255 APCI +

25 (iii) 2-(4-((2-Amino-4-((2,4,6-trimethylbenzenesulfonyl)oxy)-6-methylpyrimidin-5-
y)methyl)phenyl) acetonitrile

N,N,N’,N’-Tetramethyl-1,3-propanediamine (56.7 g) was added dropwise to a
suspension of the product from step (ii) (85.0 g) and 2,4,6-trimethylbenzenesulfonyl
chloride (87.8 g) in THF (452.9 g), and the mixture was heated at 45°C for 7 hours. 2.5%

30 HCl in water (1291 g) was added to the mixture, and the mixture was stirred at 5°C for 30

minutes. The resulting precipitate was collected by filtration, washed with acetonitrile (2 X
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68.0 g), and dried to give the crude subtitle compound as a solid. A stirred suspension of
the solid in acetonitrile (654.5 g) was heated at 70°C for 30 minutes, cooled to 5°C and
stirred at 5°C for 30 minutes. The resulting precipitate was collected by filtration, washed
with acetonitrile (2 X 68.0 g) and dried to give the subtitle compound as a solid, 113.1 g;

s 'HNMR CDCI3: §7.24 (d, 2H), 7.11 (d, 2H), 6.96 (s, 2H), 4.71 (s, 2H), 3.90 (s, 2H), 3.71
(s, 2H), 2.59 (s, 6H), 2.32 (s, 3H), 2.27(s, 3H).
LC-MS nv/z 373 multimode +

(iv) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)-
10 acetonitrile
Trifluoroacetic acid (27.4 g) was slowly added to a suspension of the product from step
(ii1) (105.0 g) and n-pentylamine (62.9 g) in butyl acetate (877.8 g) and the mixture was
heated at 120°C for 2 hours. The mixture was cooled to 20°C and 4% aq. NaOH (997.5 g)
was added to the mixture. The organic layer was separated, washed with water (997.5 g)
15 and 10% aq. NH4Cl1 (997.5 g) respectively and the solvent evaporated under reduced
pressure to afford a solid. The solid was dissolved in acetonitrile (221.1 g) at 50°C and the
solution was cooled to 42°C, seeded and stirred at this temperature for 1 hour. After the
mixture was cooled to 5°C and stirred at 5°C for 1 hour, the resulting precipitate was

collected by filtration, washed with acetonitrile (2 X 31.5 g) and dried under reduced
20  pressure to give the subtitle compound as a solid, 52.0 g; 1H NMR DMSO-d6: 0 7.23 (d,

2H), 7.11 (d, 2H), 6.17 (t, 1H), 5.68 (s, 2H), 3.96 (s, 2H), 3.73 (s, 2H), 3.27-3.22 (m,
2H), 2.00 (s, 3H), 1.47-1.40 (m, 2H), 1.28—1.19 (m, 2H), 1.17-1.09 (m, 2H), 0.82 (t, 3H ).

LC-MS m/z 324 multimode +

25 (V) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetic acid
A mixture of the product from step (iv) (51.7 g) and 5 M KOH (517 g) in ethanol (204
g) was heated at 80°C for 4 hours. After the solvent was evaporated under reduced
pressure, the residue was diluted with water (259 mL) and washed with #-butyl methyl
ether (390 g) at 25°C. The solution was cooled to 5°C and the pH of the solution was
30 adjusted to pH 5 with conc. HCI. The resulting precipitate was collected by filtration,
washed with a solution of water (200 mL) and MeCN (200 g) and dried to afford the
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subtitle compound as a solid, 57.0 g; containing 4.5% weight of water; 'H NMR DMSO-
de: 7.12 (d, 2H), 7.02 (d, 2H), 6.32 (t, 1H), 5.94 (brs, 2H), 3.71 (s, 2H), 3.46 (s, 2H),
3.27-3.23 (m, 2H), 2.00 (s, 3H), 1.48-1.41 (m, 2H), 1.27-1.21 (m, 2H), 1.18—-1.13 (m,
2H), 0.82 (t, 3H).

LC-MS m/z 343 multimode +

(vi) 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate

4,4’-Dimethylaminobutanol (66.7 g), HOBt (30.8 g) and EDCIL.HCI (43.8 g) were
added to a suspension of the product of step (vii) (65.0 g) in DMF (619 g) under nitrogen
at 25°C. The mixture was stirred at 45°C for 4 hours and acidified with 2 M HCI (650 g).
The mixture was washed with CHCls (966 g), followed by 28% aq. NH3 (176 g). The
mixture was extracted with EtOAc (2 x 586 g) and the organic layer was washed with
water (3 X 975 g). The solution was concentrated under reduced pressure to afford the
subtitle compound as a brown oil, 68.2 g; 'H NMR CDCls:7.19 (d, 2H), 7.08 (d, 2H), 4.61
(brs, 2H), 4.29 (t, 1H), 4.10 (t, 2H), 3.73 (s, 2H), 3.58 (s, 2H), 3.29-3.25 (m, 2H),
2.26-2.23 (m, 2H), 2.25 (s, 3H), 2.19 (s, 6H), 1.69—-1.61 (m, 2H), 1.52—1.46 (m, 2H),
1.42—1.35 (m, 2H), 1.27-1.18 (m, 2H), 1.12-1.03 (m, 2H), 0.82 (t, 3H).
LC-MS m/z 442 multimode +

(vii) 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-

yDmethyl)phenyl)acetate disaccharin salt (Form A)

Saccharin (41.5 g) was added to a stirred solution of the product from step (vi) (50.0
g) in acetonitrile (150 mL). The mixture was heated to 40°C and stirred at the temparature
for 10 minutes. The mixture was diluted with EtOAc (500 mL), seeded with Form A
crystals and srirred at 40°C for 5 hours. The mixture was then cooled to 20°C and stirred at
the temperature for 2 hours. The resulting solid was collected by filtration, washed with
EtOAc (200 mL) and dried under reduced pressure to give a crude sample of the subtitle
compound as a white solid, 81.5 g.

The crude product obtained above (1.0 g) was dissolved in acetonitrile (2 mL), heated
to 40°C, and stirred the temperature for 20 minutes. The heated solution was filtered

through a paper filter (0.1 pm mesh). The filtrate was diluted with EtOAc (7 mL), seeded
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with Form A crystals and stirred at 40°C for 30 minutes. The mixture was then cooled to
35°C and stirred at for 4 hours. After the mixture was cooled to 15°C and stirred at the

temperature for 2 hours, the resulting precipitate was collected by filtration, washed with
EtOAc (2 mL) and dried to give the title compound as a white solid, 0.9 g; 1H NMR

s DMSO-d6: 6 7.95 (brt, 1H), 7.68-7.63 (m, 2H), 7.62-7.56 (m, 6H), 7.19 (d, 2H), 7.15 (d,
2H), 4.03 (t, 2H), 3.82 (s, 2H), 3.63 (s, 2H), 3.38-3.33 (m, 2H), 3.07-3.02 (m, 2H), 2.76 (s,
6H), 2.20 (s, 3H), 1.69-1.55 (m, 4H), 1.51-1.43 (m, 2H), 1.27-1.17 (m, 2H), 1.16—1.07
(m, 2H), 0.80 (t, 3H).

LC-MS m/z 442 multimode +
10
Example 4d
Alternative preparation of 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate disaccharin salt Form A

15 (i) Methyl 2-(4-(cyanomethyl)benzyl)-3-oxobutanoate
A stirred mixture of methyl 3-hydroxy-2-methylenebutanoate (30.0 g, 0.23 mol), 2-(4-
bromophenyl)acetonitrile (54.2 g, 0.28 mol), PdCl,[P(o-tol)s], (1.8 g, 2 mmol) and
tricthylamine (46.7 g, 0.46 mol) in acetonitrile (90 g) was heated at 70°C for 6 hours under
a N atmosphere. The mixture was cooled to 25°C, diluted with toluene (300 g) and 10%
20 aq. acetic acid (360 g), and stirred for 10 minutes. The organic layer was separated,
washed with water (360 g), and concentrated under reduced pressure to give the subtitle
compound as a red oil, 67.3 g. This product was used in the next step without further
purification.
LC-MS m/z 244 APCI -
25 (ii) 2-(4-((2-Amino-4-hydroxy-6-methylpyrimidin-5-yl)methyl)phenyl)acetonitrile
A stirred mixture of the crude product from step (i) and guanidine carbonate (36.7 g,
0.20 mol) in methanol (389 g) was heated under reflux for 7 hours. The mixture was
cooled to 30°C, diluted with water (222 g), and the pH of the solution was adjusted to pH
6.5 with acetic acid. After the mixture was cooled to 5°C, the resulting precipitate was
30 collected by filtration, washed with methanol twice (167 g, 333 g), and dried under

reduced pressure to give the subtitle compound as a solid, 32.6 g.
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v NMR DMSO-d6: 6 10.91 (brs, 1H), 7.20-7.17 (m, 4H), 6.38 (s, 2H), 3.95 (s, 2H), 3.63
(s, 2H), 2.00 (s, 3H).
LC-MS m/z 255 APCI +
(iii) 2-(4-((2-Amino-4-((2,4,6-triisopropylbenzenesulfonyl)oxy)-6-methylpyrimidin-5-
5 yDmethyl)phenyl)acetonitrile
A suspension of the product from step (ii) (6.0 g, 23.6 mmol), 2,4,6-

triissopropylbenzenesulfonyl chloride (9.28 g, 30.6 mmol) and DABCO (4.76 g, 42.5
mmol) in THF (48.0 g) was stirred at 30°C for 7 hours. Water (9.6 g) was added to the
mixture and the organic layer was separated and concentrated under reduced pressure to

10 give a solid. The solid was dissolved in acetonitrile (57.0 g) and heated to 60°C. Water
(36.0 g) was added to the solution and the mixture was stirred at 60°C for 1 hour. Water
(36.0 g) was added to the mixture and the mixture was cooled to 5°C and stirred at 5°C for
1 hour. The resulting precipitate was collected by filtration, washed duplicate with
combined solution of water (9.0 g) and acetonitrile ( 3.6 g), and dried to give the subtitle

15 compound as a solid, 11.6 g.
v NMR DMSO: 6 7.32 (s, 2H), 7.23 (d, 2H, J= 8.1 Hz), 7.06 (d, 2H, J = 8.1 Hz), 6.54 (s,
2H), 4.01 (m, 2H), 3.98 (s, 2H), 3.78 (s, 2H), 2.97 (s, 1H), 2.21 (s, 3H), 1.23 (d, 6H, J =
6.9 Hz), 1.16 (d, 12H, J = 6.8 Hz).
LC-MS m/z 521 multimode +

20 (iv) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetonitrile

Trifluoroacetic acid (2.19 g, 19.2 mmol) was added to a suspension of the product

from step (iii) (10.0 g, 19.2 mmol) and #-pentylamine (5.0 g, 57.6 mmol) in butyl acetate
(65.0 g), and the mixture was heated at 120°C for 6 hours. The mixture was cooled and

25 concentrated under reduced pressure to give a solid. A suspension of the solid in toluene
(30.0 g) was concentrated under reduced pressure again to give a solid. 5% aq. LiOH (60.0
g) was added to the solution of the solid in toluene (55.0 g) and THF (14.0 g), and the
mixture was stirred at 40°C. The separated organic layer was washed with water (60.0 g)
at 40°C and concentrated under reduced pressure to afford a solid. A suspension of the

30 obtained solid in toluene (42.0 g) was stirred at 54°C for 1 hour and cooled to 5°C and

stirred at 5°C for 10 hours. The resulting precipitate was collected by filtration and washed
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with acetonitrile (5.0 g) and water (12.0 g) respectively to give the subtitle compound as

wet crystals. 5.90 g. This product was used in the next step without desiccation.

LC-MS m/z 324 multimode +

(v) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetic acid
5 The suspension of the wet product from step (iv) (5.90 g) in 10% aq.NaOH (34.2 g)

and ethanol (24.9 g) was heated at 85°C for 5 hours. The mixture was cooled to 25°C, and

the pH of the solution was adjusted to pH 6.5 with 18% aq. acetic acid (31.1 g). The

resulting precipitate was collected by filtration, washed with water (18.6 g) and acetonitrile

(15.5 g) respectively, and dried to give the subtitle compound as a white solid, 4.43 g.

10 'HNMR DMSO-dq: 8 7.12 (d, 2H, J = 8 Hz), 7.02 (d, 2H, J = 8 Hz), 6.32 (t, 1H, ] = 6 Hz),
5.94 (brs, 2H), 3.71 (s, 2H), 3.46 (s, 2H), 3.27-3.23 (m, 2H), 2.00 (s, 3H), 1.48—1.41 (m,
2H), 1.27-1.21 (m, 2H), 1.18-1.13 (m, 2H), 0.82 (t, 3H, /=7 Hz).

LC-MS m/z 343 multimode +
(vi) 2-(4-((2-Amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetic
15 acid hydrochloride
A suspension of the product from step (v) (8.00 g, 23.4 mmol) in acetonitrile (48.0 g)
was heated to 40°C, and 35% aq. HCI1 (2.68 g, 25.7 mmol) was slowly added to the
suspension. After the mixture was stirred at 40°C for 1 hour, isopropyl acetate (160 g) was
slowly added to the mixture. The mixture was cooled to 15°C and stirred for 1 hour. The

20  resulting precipitate was collected by filtration, washed with combined solution of
acetonitrile (5.14 g) and isopropyl acetate (13.9 g), and dried to give the subtitle compound
as a white solid, 8.27 g.

'H NMR DMSO-ds: § 12.31 (s, 1H), 7.98 (t, 1H, J = 5 Hz), 7.17 (d, 2H, J = 8 Hz), 7.08 (d,
2H, J=8 Hz), 3.81 (s, 2H), 3.51 (s, 2H), 3.38-3.34 (m, 2H), 2.19 (s, 3H), 1.51-1.44 (m,
25 2H), 1.25-1.16 (m, 2H), 1.15-1.07 (m, 2H), 0.81 (t, 3H, J =7 Hz).
LC-MS nv/z 343 multimode +
(vii) 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate (Compound (I))
The solution of the product from step (vi) (2.00 g, 5.28 mmol) and methanesulfonic

30 acid (1.52 g, 15.8 mmol) in acetonitrile (16.0 g) was cooled to 20°C and thionyl chloride

(0.94 g, 7.92 mmol) was slowly added to the solution. After the mixture was stirred at

20°C for 30 minutes, 4-dimethylamino-1-butanol (1.11 g, 9.50 mmol) was slowly added to
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the mixture. The mixture was heated to 40°C and stirred at the temperature for 5 hours.
After the reaction mixture was cooled to 20°C, ethyl acetate (18.0 g) and 25% aq.
trimethylamine (18.0 g) was slowly added to the mixture. The organic layer was separated
and washed respectively with 5% aq. NH4ClI (20.0 g), 1% aq. NaCl (20.0 g) and water
(20.0 g). The solution of the subtitle compound was used in the next step without
concentration.

LC-MS m/z 442 multimode +

(viii) 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate disaccharin salt (Form A) (Compound (I) disaccharin salt
(Form A))

The solution of the product from step (vii) was diluted with acetonitrile (9.3 g) and
activated carbon (0.2 g) was added. The mixture was stirred at 25°C for 30 minutes,
filtered through a paper filter (1 um mesh), and washed with acetonitrile (7.0 g). Saccharin
(1.32 g, 7.21 mmol) was added to the filtrate and then the quantity of the product from step
(vil) in the solution was determined by HPLC analysis. The equivalent of saccharin for the
product from step (vii) was adjusted to 2.00 molar ratio with an additional charge of
saccharin (0.34 g, 1.86 mmol) and the solution was concentrated under reduced pressure.
The corresponding residue was diluted with acetonitrile (4.1 g) and ethyl acetate (9.6 g),
heated to 40°C and seeded with form A crystals of the title compound. After the mixture
was stirred at 40°C for 1 hour, ethyl acetate (10.6 g) was added. The mixture was stirred at
40°C for 1 hour, cooled to 10°C and stirred for 2 hours. The resulting solid was collected
by filtration, washed with combined solution of acetonitrile (0.8 g) and ethyl acetate (3.0 g),
and dried under reduced pressure to give a crude sample of the subtitle compound as a
white solid, 3.11g.

The crude product obtained above (3.00g) was suspended to acetonitrile (4.5 g) and
the suspension was heated to 40°C. The resulting solution was filtered through a paper
filter (1 um mesh) and the filtrate was diluted with ethyl acetate (12.0 g). The mixture was
seeded with Form A crystals of the disaccharin salt, and stirred for 1.5 hours. The
suspension was diluted with ethyl acetate (18.0 g), stirred for 1 hour, and then cooled to
10°C and stirred for 3 hours. The resulting solid was collected by filtration, washed with
combined solution of acetonitrile (0.8 g) and ethyl acetate (3.9 g) and dried under reduced

pressure to give the title compound as a white solid, 2.54 g.
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'n NMR DMSO-dé6: & 7.95 (brt, 1H, J = 6 Hz), 7.68=7.63 (m, 2H), 7.62—7.56 (m, 6H),
7.19 (d, 2H, J =8 Hz), 7.15 (d, 2H, J = 8 Hz), 4.03 (t, 2H, J = 6 Hz), 3.82 (s, 2H), 3.63 (s,
2H), 3.38-3.33 (m, 2H), 3.07-3.02 (m, 2H), 2.76 (s, 6H), 2.20 (s, 3H), 1.69-1.55 (m, 4H),
1.51-1.43 (m, 2H), 1.27-1.17 (m, 2H), 1.16—1.07 (m, 2H), 0.80 (t, 3H, /=7 Hz).

LC-MS n/z 442 multimode +

Example S
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate disaccharin salt (Form B)

4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate (300 mg, 0.68 mmol) and saccharin (249 mg, 1.36 mmol) were
combined and acetonitrile (15 mL) was added. The suspension was sonicated until a clear
solution was obtained. The solvent was evaporated, the residue was redissolved in ethyl
acetate (10 mL) and stirred for 3 days at room temperature to afford the disaccharin salt of
Compound (I) Form B; '"H NMR DMSO-dé6: § 7.91 (1H, s), 7.69 - 7.54 (8H, m), 7.39 (2H,
s), 7.18 (2H, d), 7.10 (2H, d), 4.04 (2H, t), 3.82 (2H, s), 3.63 (2H, s), 3.39 - 3.33 (2H, m),
3.04 (2H, t), 2.75 (6H, s), 2.20 (3H, s), 1.71 - 1.54 (4H, m), 1.53 - 1.42 (2H, m), 1.28 - 1.17
(2H, m), 1.16 - 1.06 (2H, m), 0.81 (3H, t).

Example Sa
Alternative preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate disaccharin salt (Form B)
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate (400 mg, 0.91 mmol) dissolved in ethyl acetate (10 mL) and
saccharin (332 mg, 1.81 mmol) dissolved and sonicated in ethyl acetate (40 mL) were
combined. The solvent was evaporated, the residue was slurried in ethyl acetate (10 mL)
and stirred for 3 days at room temperature to afford the disaccharin salt of Compound (1)

Form B.
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Example Sb
Alternative preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate disaccharin salt (Form B)
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
5 yDmethyl)phenyl)acetate (523 mg, 1.18 mmol) was dissolved in 8 mL of acetonitrile. In a
separate flask saccharin (434 mg, 2.37 mmol) was combined with 10 mL of acetonitrile
(this resulted in a slurry), which was added to the Compound (I) — acetonitrile mixture. The
mixture was stirred until a clear solution was obtained at room temperature (10 minutes).
The solvent was evaporated. To this gummy residue was added EtOAc¢ (25mL) and the
10 mixture seeded with 0.1 mg of Compound (I) disaccharin salt Form B. The mixture was
stirred for 3 days at room temperature, filtered and dried (643 mg) to afford the disaccharin
salt of Compound (I) Form B.
The stoichiometry, Compound (1) to acid, of 1:2 was confirmed by NMR.
1H NMR (400 MHz, DMSO) d 7.93 (t, 1H), 7.68 - 7.54 (m, 10H), 7.3-7.5 (m, 2H), 7.18 (d,
15 2H), 7.10 (d, 2H), 4.03 (q, 2H), 3.82 (s, 2H), 3.63 (s, 2H), 3.10 - 3.01 (m, 2H), 2.76 (s,
6H), 2.19 (s, 3H), 1.71 - 1.54 (m, 4H), 1.52 - 1.42 (m, 2H), 1.31 - 1.06 (m, 5H), 0.81 (t,
3H).

Example 6
20 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate di-1-hydroxy-2-naphthoic acid salt

N._NH,
ang
>N
(0] OH
SN0
| o)

The preparation involved slurrying with ethyl acetate. The stoichiometry, Compound

25 (I) to acid, of 1:2 was confirmed by NMR.
'"H NMR DMS0-dé: & 8.20 (d, 2H), 7.98 (s, 2H), 7.80 - 7.71 (m, 5H), 7.51 - 7.45 (m,
2H), 7.43 - 7.37 (m, 2H), 7.16 (d, 2H), 7.12 - 7.05 (m, 4H), 4.03 (t, 2H), 3.82 (s, 2H),
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3.60 (s, 2H), 3.40 - 3.32 (m, 2H), 2.99 (t, 2H), 2.71 (s, 6H), 2.24 (s, 3H), 1.72 - 1.55 (m,
4H), 1.48 (quintet, 2H), 1.28 - 1.05 (m, 4H), 0.81 (t, 3H)

Example 7
5 4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate mono-(2,5-dichlorobenzenesulphonic acid) salt

N._NH

4 \Ir 2

N

HN cl

N N
0=§=0
SN0 OH
! 0
10 The preparation involved slurrying with methyl tert-butyl ether. The stoichiometry,

Compound (I) to acid, of 1:1 was confirmed by NMR.

'H NMR DMSO-d6: § 7.83 (2H, d), 7.44 - 7.37 (4H, m), 7.18 (2H, d), 7.09 (2H, d), 4.03

(2H, t), 3.81 (2H, s), 3.63 (2H, s), 3.38 - 3.33 (2H, m), 2.99 - 2.92 (2H, m), 2.69 (6H, s),

2.16 (3H, s), 1.67 - 1.55 (4H, m), 1.51 - 1.42 (2H, m), 1.27 - 1.18 (2H, m), 1.15 - 1.07 (2H,
15 m), 0.81 (3H, 1)

Example 8
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
ymethyl)phenyl)acetate di-(2,5-dichlorobenzenesulphonic acid) salt

20

The preparation involved slurrying with ethyl acetate.
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Example 9

4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate 1,5-naphthalenedisulphonic acid salt (Form A)

N._NH
Zw e OH
N |
0=8:0
HN\/\/\
\N/\/\/O O=SI=O
I o) OH

The preparation involved slurrying with dimethoxyethane. The stoichiometry,
Compound (I) to acid, of 1:1 was confirmed by NMR.
'H NMR DMSO-d6: § 8.86 (2H, d), 7.92 (2H, dd), 7.40 (2H, dd), 7.18 (2H, d), 7.09 (2H,
d), 4.03 (2H, t), 3.81 (2H, s), 3.63 (2H, s), 3.40 - 3.33 (2H, m), 3.07 - 3.01 (2H, m), 2.75
10 (6H,s),2.18 (3H, s), 1.69 - 1.53 (4H, m), 1.52 - 1.41 (2H, m), 1.28 - 1.17 (2H, m), 1.15 -
1.05 (2H, m), 0.81 (3H, t)

Example 10
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
15 y)methyl)phenyl)acetate 1,5-naphthalenedisulphonic acid salt (Form B)
The preparation involved slurrying with tetrahydrofuran. The stoichiometry,
Compound (I) to acid, of 1:1 was confirmed by NMR.
'H NMR DMSO-d6: § 11.87 (2H, s), 9.18 (1H, s), 8.87 (2H, d), 7.94 (2H, d), 7.41 (2H,
dd), 7.18 (2H, d), 7.09 (2H, d), 4.03 (2H, t), 3.81 (2H, s), 3.60 (2H, s), 3.39 - 3.33 (2H, m),
20  3.03(2H,1),2.74 (6H, s), 2.17 (3H, s), 1.79 - 1.73 (2H, m), 1.67 - 1.53 (2H, m), 1.50 - 1.42
(2H, m), 1.27-1.17 (2H, m), 1.15 - 1.05 (2H, m), 0.80 (3H, t)
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Example 11
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate citric acid salt (Form A)

N._NH,
i
>N o
HN OH
OH
NN © Yo
(0]

' 0
The preparation involved slurrying with acetonitrile. The stoichiometry, Compound
(I) to acid, of 1:1 was confirmed by NMR.
'H NMR MeOD: § 7.13 (2H, d), 7.01 (2H, d), 4.01 (2H, t), 3.74 (2H, s), 3.51 (2H, s), 3.35
(2H, t), 2.87 (2H, t), 2.68 (2H, d), 2.61 (6H, s), 2.58 (2H, d), 2.14 (3H, s), 1.64 - 1.51 (4H,
m), 1.47 - 1.38 (2H, m), 1.24 - 1.13 (2H, m), 1.11 - 0.99 (2H, m), 0.76 (3H, t)

W

10
Example 12
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate citric acid salt (Form B)

The preparation involved slurrying with tetrahydrofuran. The stoichiometry,

15 Compound (I) to acid, of 1:1 was confirmed by NMR.
'H NMR MeOD: § 7.22 (2H, d), 7.10 (2H, d), 4.10 (2H, 1), 3.82 (2H, 5), 3.60 (2H, s), 3.43
(2H, t), 2.98 (2H, t), 2.77 (2H, d), 2.72 (6H, s), 2.67 (2H, d), 2.24 (3H, s), 1.75 - 1.61 (4H,
m), 1.55-1.46 (2H, m), 1.31 - 1.22 (2H, m), 1.19 - 1.09 (2H, m), 0.84 (3H, t)

20  Example 13
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yDmethyl)phenyl)acetate phosphoric acid salt

N._NH,
Zr
>N
HN
N OH
0=P-OH
1) OH
\N/\/\/
' o

The preparation involved slurrying with dichloromethane.
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Example 14
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate diphosphoric acid salt

The preparation involved slurrying with acetonitrile. The (di-) stoichiometry of the
phosphate counter ion was confirmed by addition of trimethylphosphate. Proton and
phosphorus spectra were acquired under assay conditions and the integrals of compound
and trimethylphosphate accurately compared to determine the stoichiometry.
'H NMR DMSO-d6: § 7.16 (2H, d), 7.06 (2H, d), 6.92 (2H, s), 4.01 (2H, 1), 3.75 (2H, s),
3.67 (18H, s), 3.60 (2H, s), 3.31 — 3.28 (2H, m), 2.42 - 2.39 (2H, t), 2.26 (6H, s), 2.08 (3H,
s), 1.58 — 1.52 (2H, m), 1.49 — 1.41 (4H, m), 1.27-1.20 (2H, m), 1.17 - 1.11 (2H, m),
0.82 (3H, 1)
*'P NMR DMSO0-d6: § 1.90 ((CH30);P0), -0.29 (OP(OH),0")

Example 15
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate fumaric acid salt

N NH
2 \Ir 2
>N
HN q
\/\/\ HO |
(0]
\N/\/\/O OH

' 0
The preparation involved slurrying with acetonitrile. The stoichiometry, Compound
(I) to acid, of 1:1 was confirmed by NMR.
'H NMR DMSO-d6: §7.15 (d, 2H), 7.06 (d, 2H), 6.81 (s, 2H), 6.51 (s, 2H), 4.01 (t, 2H),
3.75 (s, 2H), 3.59 (s, 2H), 3.31 -3.26 (m, 2H), 2.33 (t, 2H), 2.20 (s, 6H), 2.08 (s, 3H),
1.59 - 1.38 (m, 6H), 1.29 - 1.07 (m, 4H), 0.82 (t, 3H)
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Example 16
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate L-tartaric acid salt

N NH,

Zr

>N

HN OH OH

\/\/\ OJ'\‘)\fO
OH OH
\N/\/\/O
| 0

The preparation involved slurrying with acetonitrile. The stoichiometry, Compound
(I) to acid, of 1:1 was confirmed by NMR.
'H NMR DMSO-d6: & 7.15 (2H, d), 7.06 (2H, d), 6.78 (1H, s), 6.43 (2H, s), 4.02 (2H, 1),
3.94 (2H, s), 3.75 (2H, ), 3.60 (2H, s), 3.32 - 3.25 (2H, m), 2.57 - 2.45 (2H, m), 2.30 (6H,
10 8),2.07 (3H,s), 1.61 - 1.40 (6H, m), 1.31 - 1.09 (4H, m), 0.82 (3H, t)

Example 17
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate succinic acid salt

15

N._NH,
au
N
O
HN
o}
O

| 0
The preparation involved slurrying with diethyl ether. The stoichiometry, Compound
(I) to acid, of 1:1 was confirmed by NMR.
'H NMR DMSO-d6: & 7.14 (2H, d), 7.05 (2H, d), 6.55 - 6.46 (1H, m), 6.12 (2H, s), 4.01
20 (2H,1),3.73 (2H, 8), 3.59 (2H, s), 3.31 - 3.23 (2H, m), 2.35 (4H, s), 2.29 (2H, t), 2.18 (6H,
s), 2.03 (3H, s), 1.63 - 1.50 (2H, m), 1.50 - 1.37 (4H, m), 1.31 - 1.07 (4H, m), 0.82 (3H, t)
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Example 18
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate disuccinic acid salt

The preparation involved slurrying with methyl tert-butyl ether. The stoichiometry,

s Compound (I) to acid, of 1:2 was confirmed by NMR.

'H NMR DMSO-d6: & 7.15 (2H, d), 7.06 (2H, d), 6.56 - 6.51 (1H, m), 6.12 (2H, s), 4.01
(2H, 1), 3.73 (2H, s), 3.59 (2H, s), 3.31 - 3.24 (2H, m), 2.40 - 2.31 (10H, m), 2.22 (6H, s),
2.04 (3H, s), 1.59 - 1.51 (2H, m), 1.49 - 1.39 (4H, m), 1.28 - 1.10 (4H, m), 0.82 (3H, t)

10 Example 19
4-(Dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
y)methyl)phenyl)acetate difumaric acid salt

N NH
~ \Ir 2
>N
(0]
HN
(0]
\N/\/\/O OH

| 0
To 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
15 yl)methyl)phenyl)acetate (200 mg, 0.45 mmol) dissolved in acetonitrile (4mL) was added
fumaric acid (105mg, 2 molar equivalents) pre-dissolved in THF. The resulting mixture
was concentrated in vacuo to a solid and diethyl ether (2 mL) was added and stirred for 7

days to afford the difumaric acid salt of Compound (I).

20  Example 19a
Alternative Preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-

(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate difumaric acid salt
To 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-
yl)methyl)phenyl)acetate (100 mg, 0.23 mmol) dissolved in acetonitrile (4 mL) was added
25 solid fumaric acid (105 mg, 2 molar equivalents). The resulting mixture was concentrated
in vacuo to a solid and diethyl ether (2 mL) was added and stirred for 7 days to afford the
difumaric acid salt of Compound (I).

The stoichiometry, Compound (1) to acid, of 1:2 was confirmed by NMR.
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"H NMR (299.947 MHz, DMSO) § 7.64 (s, 2H), 7.31 - 7.12 (m, 3H), 7.08 (d, 2H), 6.54
(s, 4H), 4.02 (t, 2H), 3.77 (s, 2H), 3.61 (s, 2H), 3.38 - 3.26 (m, 2H), 2.39 - 2.22 (m, 8H),
2.13 (s, 3H), 1.61 - 1.37 (m, 6H), 1.30 - 1.07 (m, 4H), 0.82 (t, 3H).

s Example 19b
Alternative Preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate difumaric acid salt
Fumaric acid (52.6 mg) was added to a stirred solution of 4-(dimethylamino)butyl 2-

(4-((2-amino-4-methyl-6-(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate (100.0 mg)

10 in ethanol (0.6 ml). The solution was diluted with "PrOAc (0.6 ml) and stirred at 25°C for
5 h. The resulting precipitate was collected by filtration, washed with combined solution
with 'PrOAc (0.6 ml) and ethanol (0.6 ml), and dried under reduced pressure to give the

title compound as a white solid, 125.6 mg.

'H NMR DMS0-dé: §7.17 (d, 2H,J=8 Hz), 7.07 (d, 2H, J = 8 Hz), 6.52 (s, 4H), 4.01 (4,
15 2H,J=6Hz),3.77 (s, 2H), 3.60 (s, 2H), 3.34-3.29 (m, 2H), 2.56-2.45 (m), 2.34 (s, 6H),

2.13 (s, 3H), 1.59—-1.52 (m, 2H), 1.49-1.42 (m, 4H), 1.28-1.18 (m, 2H), 1.16—1.09 (m,

2H), 0.81 (t, 3H, J =7 Hz).

LC-MS n/z 442 multimode +

20  Example 19¢
Alternative Preparation of 4-(dimethylamino)butyl 2-(4-((2-amino-4-methyl-6-
(pentylamino)pyrimidin-5-yl)methyl)phenyl)acetate difumaric acid salt
Fumaric acid (31.6 g) was added to a stirred solution of the product from step (vi) in
Example 4c¢ (60.0 g) in ethanol (360 mL). The mixture was heated to 30°C and stirred at
25 the temperature for 30 minutes. The solution was diluted with PrOAc (180 mL), seeded
with crystals of the difumaric acid salt and stirred at 30°C for 2.5 hours. The mixture was
diluted with additional ‘PrOAc (180 mL), cooled to 20°C, and stirred at the temperature for
1 hour. The resulting precipitate was collected by filtration, washed with a solution of

'PrOAc (120 mL) and ethanol (90 mL), washed with PrOAc (120 mL) and dried under
30 reduced pressure to give the title compound as a white solid, 81.9 g; 1H NMR DMSO-dé:
d7.16 (d, 2H), 7.07 (d, 2H), 6.53 (s, 4H), 4.01 (t, 2H), 3.76 (s, 2H), 3.60 (s, 2H), 3.33-3.28
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(m, 2H), 2.43 (t, 2H ), 2.28 (s, 6H), 2.11 (s, 3H), 1.59—1.52 (m, 2H), 1.49-1.42 (m, 4H),
1.28-1.18 (m, 2H), 1.17-1.12 (m, 2H), 0.81 (t, 3H). LC-MS m/z 442 multimode +

Example 20
5 X-Ray Powder Diffraction Analyses

General Procedures

X-ray powder diffraction (XRPD) analyses may be performed on samples prepared
according to standard methods (see for example Giacovazzo et al., eds., Fundamentals of
Crystallography, Oxford University Press (1992); Jenkins & Snyder, eds., Introduction to

10 X-Ray Powder Diffractometry, John Wiley & Sons, New York (1996); Bunn, ed.,
Chemical Crystallography, Clarendon Press, London (1948); and Klug & Alexander eds.,
X-ray Diffraction Procedures, John Wiley & Sons, New York (1974)).

X-ray powder diffraction patterns of the salts described in Examples 1 to 19 above (in

15 anhydrous form) were obtained as described below:
A Bragg-Brentano parafocusing powder X-ray diffractometer using monochromatic CuKo
radiation (45 kV and 40 mA) was used for the analyses. The primary optics contained
soller slits and an automatic divergence slit. Flat samples were prepared on zero
background plates that were rotated during the measurements. The secondary optics

20 contained soller slits, an automatic anti scatter slit, a receiving slit and a monochromator.
The diffracted signal was detected with a proportional xenon-filled detector. Diffraction
patterns were collected between 2° < 20 (theta) < 40° in a continuous scan mode with 100-
second exposure per 0.02°. Raw data were stored electronically. Evaluation was
performed on raw or smoothed diffraction patterns.

25
A Panalytical X pert MPD 0-0 diffractometer in reflection mode was used for the above-
mentioned measurements. A person skilled in the art can set up instrumental parameters
for a powder X-ray diffractometer so that diffraction data comparable to the data presented
can be collected. The results obtained are shown in Figures 1 to 19. Tables I to XIX

30 below each list the 20 (2 theta) values (Accuracy: +/- 0.1° 203), d-spacings and the relative
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intensities of the peaks shown in the X-ray diffraction patterns of respectively Figures 1 to

19.
Table 1 XRPD of Example 1 (Benzoic acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

6.3 14.06 37 19.8 4.48 17
7.2 12.29 17 20.6 432 5
9.3 9.51 32 21.1 4.22 9
9.8 9.06 4 213 4.18 10
12.6 7.02 17 21.7 4.10 5
13.6 6.53 7 22.2 4.00 18
13.8 6.41 8 23.0 3.86 4
15.1 5.85 11 233 3.82 5
15.6 5.69 18 23.8 3.74 100
15.9 5.57 2 24.5 3.63 18
17.8 4.98 25 25.2 3.54 3
18.3 4.86 3 25.5 3.49 3
18.6 4.76 4 273 3.27 3
19.5 4.55 7 28.9 3.09 2
19.6 4.53 6

Table 11 XRPD of Example 2 (Trans-Cinnamic salt)

20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

3.9 22.55 100 17.9 4.96 2
6.1 14.60 1 19.6 4.53 3
9.2 9.63 1 20.3 437 4
11.2 7.92 1 20.6 432 3
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13.6 6.52 1 22.8 3.90 1
15.6 5.66 2 26.5 3.36 1
Table 111 XRPD of Example 3 (Methanesulphonic acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

5.6 15.64 100 20.9 4.25 31
8.5 10.39 35 214 4.15 12
8.9 9.97 15 21.7 4.10 34
113 7.86 31 21.9 4.06 9
12.9 6.86 8 22.1 4.02 11
134 6.59 68 22.4 3.97 22
14.2 6.23 7 22.6 3.94 23
14.9 5.95 12 22.8 3.89 17
15.8 5.62 48 23.5 3.77 6
16.2 5.46 17 24.7 3.60 6
17.0 5.22 16 24.9 3.57 12
18.1 4.89 15 25.6 3.48 14
18.6 4.77 21 26.1 342 18
18.9 4.69 6 273 3.27 11
19.6 4.52 24 27.9 3.20 6
19.9 4.45 8 28.3 3.15 9
20.6 431 20
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Table IV XRPD of Example 4 (Disaccharin salt — Form A)

20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
6.9 12.79 15 18.7 4.74 27
9.2 9.67 31 20.6 432 51
10.3 8.64 14 20.8 4.28 69
10.8 8.20 91 21.1 4.20 14
114 7.78 16 213 4.18 13
12.3 7.22 4 21.5 4.14 8
12.8 6.95 37 21.6 4.11 16
13.9 6.40 100 22.9 3.88 17
14.6 6.08 9 23.4 3.79 48
14.9 5.96 23 23.6 3.76 52
15.2 5.87 25 24.0 3.71 25
154 5.75 16 24.4 3.65 46
15.9 5.56 21 25.8 3.46 12
16.7 5.30 32 26.4 3.37 6
16.9 5.24 7 26.9 332 8
174 5.09 28 28.0 3.18 10
18.0 4.94 25 29.2 3.06 4
18.1 4.90 39 29.8 2.99 7
18.3 4.84 41
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Table V XRPD of Example 5 (Disaccharin salt — Form B)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
3.5 24.96 68 17.3 5.14 28
6.2 14.13 7 17.5 5.06 29
7.0 12.70 58 18.1 4.90 16
10.4 8.48 11 19.8 4.49 28
10.8 8.16 8 20.8 4.26 23
12.0 7.38 69 23.1 3.85 29
12.5 7.10 100 24.4 3.65 19
13.9 6.37 27 25.8 3.45 13
16.4 542 47
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Table VI XRPD of Example 6 (Di-1-hydroxy-2-naphthoic acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

8.3 10.65 100 17.7 5.00 19
9.5 9.33 35 18.1 4.89 9
11.0 8.08 10 18.6 4.76 6
11.5 7.70 22 19.4 4.58 55
11.8 7.51 28 20.6 4.30 39
12.4 7.12 6 21.2 4.18 14
12.8 6.92 33 223 3.98 16
13.2 6.72 12 22.9 3.89 32
13.6 6.52 37 23.1 3.85 49
143 6.19 14 23.4 3.81 62
15.0 5.90 7 26.0 3.43 37
15.7 5.65 20 27.4 3.26 8
16.6 5.34 82 28.9 3.09 5
16.9 5.26 39

Table VII XRPD of Example 7 (2,5-Dichlorobenzenesulphonic acid salt)

20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

3.2 27.25 100 14.0 6.31 14
4.4 20.24 32 14.6 6.05 17
4.9 18.01 42 16.6 5.34 8
6.4 13.80 33 19.2 4.63 25
7.0 12.64 14 19.6 4.53 20
8.7 10.16 12 223 3.99 8
11.8 7.52 13
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Table VIII.  XRPD of Example 8 (Di-2,5-dichlorobenzenesulphonic acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

33 26.99 100 16.5 537 25
4.5 19.65 42 20.0 443 58
6.4 13.86 44 21.1 4.21 27
8.7 10.14 26 223 3.99 29
11.1 7.95 22 25.8 3.44 22
14.2 6.24 35

Table IX XRPD of Example 9 (1,5-naphthalenedisulphonic acid salt — Form A)

20 (°) d-spacing Relative 20 (°) d-spacing Relative

(A) Intensity (%) (A Intensity (%)
4.0 22.03 17 18.3 4.84 11
7.9 11.14 100 19.1 4.64 16
9.2 9.57 11 19.4 4.56 36
10.0 8.80 22 20.2 4.40 17
10.2 8.67 24 22.0 4.04 19
10.7 8.23 15 22.5 3.96 32
12.1 7.28 10 22.9 3.89 14
15.2 5.82 35 23.7 3.75 25
15.7 5.65 54 26.7 3.34 9
17.0 5.22 12
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Table X XRPD of Example 10 (1,5-naphthalenedisulphonic acid salt — Form B)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
34 26.34 11 15.6 5.69 14
6.6 13.41 100 16.5 537 17
8.3 10.70 9 17.7 5.00 20
9.0 9.88 12 18.8 4.72 10
10.5 8.40 10 20.3 437 30
11.8 7.51 6 21.1 4.21 31
12.0 7.39 8 21.9 4.06 13
12.2 7.24 6 24.1 3.70 12
13.2 6.73 8 24.4 3.64 10
14.1 6.30 13 28.5 3.14 9
14.5 6.13 38
Table XI XRPD of Example 11 (Citric acid salt — Form A)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

5.1 17.26 23 18.8 4.72 11
9.1 9.76 100 20.8 4.27 9
10.0 8.82 22 21.2 4.19 34
11.6 7.61 15 21.8 4.08 7
13.7 6.47 24 22.9 3.88 6
15.1 5.86 55 23.9 3.72 8
17.1 5.19 11 27.2 3.28 23
18.1 4.90 42
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Table XII XRPD of Example 12 (Citric acid salt — Form B)

20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
53 16.82 100 18.5 4.79 4
9.3 9.53 5 19.5 4.56 3
12.4 7.13 2 19.9 4.47 3
12.9 6.85 2 21.5 4.14 2
13.9 6.37 9 22.9 3.88 2
15.5 5.73 2 24.4 3.65 2
16.6 5.35 1 24.9 3.57 3
18.0 4.92 2 253 3.52 4
Table XIII XRPD of Example 13 (Phosphoric acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
7.4 12.02 100 18.0 4.92 12
8.4 10.54 9 19.1 4.64 11
9.5 9.29 3 20.3 4.38 5
11.8 7.50 3 22.0 4.05 9
14.7 6.03 8 24.9 3.58 6
16.7 531 4
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Table XIV XRPD of Example 14 (Diphosphoric acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
6.2 14.23 11 18.3 4.85 32
6.7 13.16 100 19.2 4.62 6
8.0 11.00 60 20.2 4.40 18
10.1 8.77 13 21.1 4.21 7
11.0 8.06 20 21.5 4.13 11
12.0 7.37 4 22.5 3.95 25
12.6 7.01 23 24.1 3.68 14
134 6.60 33 24.8 3.58 3
14.5 6.10 5 25.4 3.51 4
153 5.78 8 27.0 3.29 3
16.0 5.55 3 28.0 3.19 4
17.0 5.20 5 29.3 3.05 2
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Table XV XRPD of Example 15 (Fumaric acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

6.3 13.94 52 20.0 4.45 59
7.4 11.87 11 20.8 4.26 7
8.7 10.20 37 21.2 4.20 7
10.0 8.82 3 21.6 4.11 10
10.8 8.21 8 21.9 4.05 8
12.3 7.22 16 22.6 3.93 20
12.7 6.98 14 23.0 3.86 31
13.2 6.70 9 23.2 3.82 22
13.8 6.43 21 243 3.67 58
14.8 6.00 18 25.0 3.56 5
154 5.74 3 25.6 3.48 31
16.0 5.52 10 26.1 341 4
17.3 5.11 14 28.2 3.16 3
17.6 5.02 55 29.0 3.08 2
18.9 4.70 2




18.8 4.72 46 WO 2010/ 133882PCT/ GB2010/ 050822 61 Table XVII1 1 XRPD of Exam
|l e 18 (Disuccinic acid salt) 20 () d-spacing (A Relative Intensity (% 20
() d-spacwogo(omp3dRel ative Intensity (% 6.6 13.41 52 16PBTER2G102508227 11. 41
21 17.7 4.99 48 8.2 10.77 20 18.9 4.70 14 8.8 10.07

59
Table XVI XRPD of Example 16 (L-Tartaric acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
5.8 15.14 68 20.6 431 25
7.9 11.16 93 21.5 4.13 78
9.4 9.42 6 21.7 4.09 46
10.7 8.30 19 22.4 3.98 10
12.7 6.99 11 22.7 391 11
13.6 6.52 100 23.0 3.87 9
13.9 6.35 12 233 3.81 6
15.0 5.90 15 23.9 3.73 13
153 5.78 67 24.5 3.64 40
17.1 5.17 57 25.1 3.54 20
18.2 4.87 28 26.1 3.41 3
18.9 4.70 47 26.8 333 8
194 4.57 16 27.4 3.25 5
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Table XVII XRPD of Example 17 (Succinic acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)

53 16.73 97 20.0 4.43 44
8.6 10.25 23 20.4 4.36 28
10.2 8.69 81 21.1 4.20 14
10.8 8.19 3 21.6 4.11 17
12.2 7.25 3 223 3.99 45
12.4 7.12 5 22.9 3.88 90
12.9 6.83 7 233 3.82 100
13.5 6.54 42 24.5 3.63 9
143 6.20 7 24.9 3.57 16
14.6 6.05 4 25.4 3.50 6
154 5.77 7 26.4 3.37 4
15.8 5.61 21 26.9 332 9
16.7 5.30 91 27.6 3.23 6
17.2 5.14 29 27.9 3.19 12
17.5 5.07 20 28.2 3.16 10
18.1 4.89 10 29.3 3.05 7
18.8 4.72 46
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Table XVIII XRPD of Example 18 (Disuccinic acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
6.6 13.41 52 16.8 5.27 21
7.7 11.41 21 17.7 4.99 48
8.2 10.77 20 18.9 4.70 14
8.8 10.07 5 19.6 4.53 33
9.5 9.35 13 21.1 4.21 50
10.3 8.57 5 21.7 4.08 12
11.0 8.03 4 22.2 4.01 11
12.1 7.34 4 23.1 3.85 100
12.9 6.86 7 24.2 3.67 27
133 6.65 5 26.1 3.41 8
14.0 6.32 12 26.5 3.37 8
143 6.18 9 26.9 3.31 6
14.9 5.96 4 27.5 3.24 4
15.6 5.69 40 28.7 3.10 7
16.4 5.42 12 30.9 2.89 13
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Table XIX XRPD of Example 19 (Difumaric acid salt)
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A Intensity (%)
6.3 14.01 3 18.7 4.74 37
7.8 11.38 11 19.0 4.68 40
9.1 9.68 23 19.5 4.55 22
10.2 8.66 17 19.9 4.47 37
10.4 8.51 14 20.4 4.35 85
11.1 7.96 6 21.2 4.20 25
11.6 7.63 9 21.4 4.15 8
12.0 7.37 5 21.7 4.08 35
13.2 6.72 3 23.1 3.83 100
14.2 6.23 34 23.4 3.80 71
14.7 6.03 52 24.1 3.69 34
15.2 5.81 9 24.4 3.65 24
154 5.76 13 24.7 3.60 51
15.8 5.62 52 253 3.51 38
15.9 5.56 21 25.8 3.46 78
174 5.09 31
Example 21

Dynamic Vapour Sorption (DVS)

5 DVS analysis was performed using an SMS Dynamic Vapour Sorption DVS-
Advantage instrument. The solid sample (approximately 1-5 mg) was placed into a
platinum sample holder and the weight of the sample was recorded during a dual cycle step

method (40 to 90 to 0 to 90 to 0% relative humidity (RH), in steps of 10% RH).

10
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The responses of the mono-fumaric acid salt and the difumaric acid salt (Examples
15 and 19) to changes in humidity were investigated using DVS. The hygroscopicity was
calculated as the relative change in weight of the sample between 0% RH at the start of the
second cycle and 80% RH during the increase of humidity in the second cycle.

5 The hygroscopicity of a sample is dependent on factors in addition to the inherent
properties of the pure solid form itself, for example the purity and the crystallinity of the
sample will have some impact on the result.

The difumaric acid salt of Compound (I) (Example 19) was found to be slightly
hygroscopic (0.2 to 2% w/w moisture uptake at 80% Relative humidity) as illustrated in
10 Figure 22.
The mono-fumaric acid salt of Compound (I) (Example 15) was found to be
hygroscopic (more than 2% w/w moisture uptake at 80% Relative humidity) as illustrated

in Figure 23.

15 Example 22
Salt Stability

The stability of the stability of the mono-saccharin (2 different batches), mono-trans-
cinnamic acid, mono-succinic acid, mono-benzoic acid, difumaric acid, dixinafoic acid (di-
1-hydroxy-2-naphthoic acid) and disaccharin salts of Compound (I) when stored at 40°C

20 and 75% relative humidity was measured as follows.

Approximately 30 mg of each salt was weighted into 4 mL screw cap vials, the vials
closed and stored at 40°C/75% relative humidity with constant control of the
environmental conditions. For every time point the samples were removed from the storage
facility and analysed by HPLC for the presence of the acid degradation product of the

25 Formula (A):

Formula (A)
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Flow rate: 0.7mL/min.
Wavelength: 220 nm
Injection volume: 5ulL

Run time: 15 min.

The results of the stability study are shown in Figure 24. The mono-saccharin salt of
Compound (I) is described in Example 57 of W02009/067081. As will be realised the
dixinafoic acid salt in Figure 24 is the di-1-hydroxy-2-naphthoic acid salt of Compound (I).

10
Example 23
Salt/Lactose Monohydrate Stability

The storage stability of blends of lactose monohydrate with the mono-saccharin,

mono-benzoic acid, difumaric acid and disaccharin salts of Compound (I) when stored at
15 40°C and 75% relative humidity was measured as follows.

Approximately 5 grams of each salt were micronised using a 1” jet mill (MC One,

Jetpharma, Balerna, Switzerland) with Nitrogen as the flow gas.

10g of bulk lactose blend of each salt was prepared by the following method:
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(Turbula T2C, W. Bachofen, Basel, Switzerland) blending vessel and the mixture blended
for 10 minutes on speed 1 (30rpm). A sample (2 g) of the lactose/salt blend was removed.
The remaining of lactose/salt blend (8g) was placed in a stability suite (controlled
environmental conditions) at 40°C/75% relative humidity. The sample was temporarily
removed from the storage facility for analysis. For each analysis 50 mg of the lactose/salt
blend were dissolved in the sample diluents and analysed by HPLC for the compound of
Formula (A) as described above in Example 23.

The results of the stability study on the lactose monohydrate/salt blends are shown
in Figure 25.

Biological Activity

Compound (I) and pharmaceutically acceptable salts thercof have antedrug
properties. An antedrug is defined as an active synthetic derivative that is designed to

undergo biotransformations to a readily excretable less active form upon entry into the

systemic circulation, therefore minimizing systemic side-effects. Thus, on administration, a

compound of the invention is rapidly degraded enzymatically to yield a, degradation
product having a substantially reduced medical effect. A medical effect as defined herein

means a pharmacological activity of the compound of the invention, including specifically

interferon inducing activity and/or suppression of IL4/IL5 production activity. The medical

effect of the degradation product is preferably 10 times, more preferably 100 times less

than that of the compound of the invention (i.e. parent compound) .The pharmacological

activity can be measured using methods known in the art, suitably using in vitro evaluation

methods such as commercially available ELISA kits or the human TLR7 assay described
below.
Human TLR7 assay

Recombinant human TLR7 was stably expressed in a HEK293 cell line already stably
expressing the pNiFty2-SEAP reporter plasmid; integration of the reporter gene was

maintained by selection with the antibiotic zeocin. The most common variant sequence of

tm

15

di xinafoic acid salt in Figure 24 is
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activjty and/or suppression of 1L4/1L5 production activity. The medi cal
effect of the degradation product is preferably 10 tinmes, nore preferably
100 tinmes less 25 than that of the conpound of the invention (i.e. parent
conpound) . The pharmacol ogi cal activity can be neasured using nethods known
inthe art, suitably using in vitro evaluation nethods such as comrercially
avai |l abl e ELI SA kits or the human TLR7 assay descri bed bel ow. Human TLR7
assay 30Reconbi nant human TLR7 was stably expressed in a HEK293 cell |ine
al ready stably expressing the pN Fty2-SEAP reporter plasmd; integration of
the reporter gene was maintai ned by selection with the antibiotic zeocin.
The nost common variant sequence of 66 human TLR7 (represented by the EMBL
sequence AF240467) was cloned into the mammalian cell expression vector

PUNO and transfected into this reporter cell-line. Transfectants with
st abl e expression were selected using the antibiotic blasticidin. In this
reporter cell-line, expression of secreted al kali ne phosphatase (SEAP) is

controlled by an 5 NFkB/ ELAM 1 conposite pronoter conprising five NFkB
sites conbined with the proximal ELAM1 pronoter. TLR signaling |eads to
the transl ocation of NFkB and activation of the pronoter results in
expression of the SEAP gene. TLR7-specific activation was assessed by
determning the | evel of SEAP produced foll ow ng overnight incubation of
the cells at 37C with the standard conpound in the presence of 0.1% (v/v)
10 di met hyl sul foxi de (DMSO). Concentration dependent induction of SEAP
production by conpounds was expressed as the concentration of conpound

whi ch produced half of the maximal |evel of SEAP induction for that
conpound (pEC50). Tests carried out using the disaccharin salt of Conpound
(1) (in anorphous formprior to dissolving in the DVMSO gave a nean pEC50
of 6.9 (n=8). 15 67 Cains 1. A disaccharin, difumaric acid,

di -1 - hydr oxy- 2- napht hoi ¢ acid or nono-benzoic acid salt of

4- (di nmet hyl am no) butyl 2-(442-am no-4-net hyl-6-(pentyl am no) pyri m di n-5-
5yl ) et hyl ) phenyl ) acet at e. 2. A salt according to claiml which is the

di saccharin salt. 3. Asalt according to claim1l which is the disaccharin
salt FormA 10 4. A salt according to claim1 which is the disaccharin
salt Form A, characterised in that said Form A has an X-ray powder
diffraction pattern with at |east one specific peak at 20 about = 9.2, 14.9
or 15.2 when neasured using CuKa radiation. is5. A salt according to claim
1 which is the disaccharin salt FormB



6. A salt according to claiml which is the disaccharin salt Form B,
characterised in that said Form B has an X-ray powder diffraction pattern
with at Iwesbiomssssgpeci fic peak at 20 about = 12.0, 12. BCTAR24100050829. 8 when
measured using CuKa radiation. 20 7. A salt according to claim1 which
is the difumaric acid salt. 8. A safy according to claim1l which is the
difumaric acid salt, characterised in that said salt has an X-ray powder
diffraction pattern with at | east one specific peak at 20 about = 259.1,
14. 2, 15. 20. 4 when neasured using CuKa radiation. 9. A salt
accordinéﬁ%gé%lain1l which is the di- 1-hydroxy-2-naphthoic acid salt.

10. A salt according to claiml1l which is the di- 1-hydroxy-2-naphthoic acid
salt, 30characterised in that said salt has apn X-ray powder diffraction
pattern it K §aqcaaay, db'ﬁﬁglaélﬁé@idf il é@pxw-@@ﬂ%w@r@@r}o-&wezc afgl 4 or
23. 4 whe : ' radiat, : / 050822
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nmeasur ed 2usingGederdiithb &ldi@n: whitB is fic ARacdMEARWAIt.cal conposition conprising
a salt as clained in any one of clains 1 to 12 in association with a
pharmaceutically acceptabl e adjuvant, diluent or carrier. 1014. A

phar maceuti cal_,co sition.accordjng,tq.claimil3 -whigh is in the formof a
Gy povder foriviearage pePRachih Pkt hT ik EYR Als. A Gry povder

i nhal gr contai ning a pharmaceutical conposition as clained in claim14.
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18. A nethod of treating a reversible obstructive airways disease in a
patient suffer] Aty risk. i i i ch conprises
adnin?st?fiéb&ﬁgﬂfﬁgﬂg%?%gw@]A&Q§Fﬁ§%88§§?$%§f?é?g&?ég?ive amount of a salt
as claimed in any one of clainms 1 to 12 or a pharmaceutical conposition

according to C ai m or :
%. A salt accor%i?ng to ci]'aéllm 1 which is the disaccharin salt Form B, characterised in that

said Form B has an X-ray powder diffraction pattern with at least one specific peak at 20
about = 12.0°, 12.5°, 16.4° or 19.8° when measured using CuKa radiation.
20

7. A salt according to claim 1 which is the difumaric acid salt.

8. A salt according to claim 1 which is the difumaric acid salt, characterised in that said
salt has an X-ray powder diffraction pattern with at least one specific peak at 20 about =

25 9.1°,14.2°, 15.8° or 20.4° when measured using CuKa radiation.

9. A salt according to claim 1 which is the di-1-hydroxy-2-naphthoic acid salt.

10. A salt according to claim 1 which is the di-1-hydroxy-2-naphthoic acid salt,
30 characterised in that said salt has an X-ray powder diffraction pattern with at least one
specific peak at 20 about = 8.3°, 16.6°, 19.4° or 23.4° when measured using CuKa

radiation.
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11. A salt according to claim 1 which is the mono-benzoic acid salt.

12. A salt according to claim 1 which is the mono-benzoic acid salt, characterised in that
said salt has an X-ray powder diffraction pattern with at least one specific peak at 26 about

=6.3°,9.3°, 17.8° or 23.8° when measured using CuKa radiation.

13. A pharmaceutical composition comprising a salt as claimed in any one of claims 1 to

12 in association with a pharmaceutically acceptable adjuvant, diluent or carrier.

14. A pharmaceutical composition according to claim 13, which is in the form of a dry

powder formulation for use in inhalation therapy.

15. A dry powder inhaler containing a pharmaceutical composition as claimed in claim 14.

16. The salt according to any one of Claims 1 to 12 or the pharmaceutical composition

according to Claim 13 or 14 for use in therapy.

17. The salt according to any one of Claims 1 to 12 or the pharmaceutical composition
according to Claim 13 or 14 for use in the treatment of asthma, COPD, allergic rhinitis,
allergic conjunctivitis, atopic dermatitis, cancer, hepatitis B, hepatitis C, HIV, HPV,

bacterial infections or dermatosis.

18. A method of treating a reversible obstructive airways disease in a patient suffering
from, or at risk of, said disease, which comprises administering to the patient a
therapeutically effective amount of a salt as claimed in any one of claims 1 to 12 or a

pharmaceutical composition according to Claim 13 or 14.



