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WD 2009/ 078798PCT/ SE2008/ 051465 1 Pharnaceutically

acceptable salts of nethyl (3-{[[3-(6-
w@eionosZHut oxy- 8- oxo- 7, 8- di hydr o- 9H puri n- 9- yPQPSEYS/§51465

(3- norpholin-4-yl propyl)ant no] net hyl | phenyl ) acet ate

and their use in therapy The present invention relates
Phéonsadtisiohlan 8coxpadbhensailesi vat meehyphdBriddsti(Ga
amm@p@%@t@m gopkanj 8gdi hearandutpairt nuSeyilnptrberapy.3-

%%IDMJ—M-&;ipro 1)amino]methyl}phenyl)acetate and their
usé {3-£Re2BHHO %utoxy - 0X0- % 8- di hydr o- 9H puri n-9-yl

) propyl ] ( 3- nnrpholln-

Thépib SR aTNAbRLRI JDBANAIRERh LS {afyeRaRhAalitY

di scl osed in ampl e 2-37 of published Internationa
cor@ms@mSApmalmnh@mathhmszomﬁlWB% as an
i mmunonodul ating conpound that acts via Toll-Iike

Receptor 7 (TLR7). 10 In the formulation of drug
Mestl $3-2[18 &8-anlihio-2 SoultdRYO8-bRALY g@hydth@fﬂbﬂﬂn-@%bﬁir@@ﬂﬁ3 morpholm-

g@ptlve conmpound) to be in a formin which it can
Amghrneine Inyetind hielicanl2astrtpisspexi Beadly drislased in Brample 2 37 of
puﬁl[}gg&{ fn%&“ﬁgtiongf)f’at&m&pﬁl cgtnarhtfg % fHOS?H b? A EEH immuno-

obtaining a conmer cl y-V|a | € ‘manu ac uri'ng process
motlolatih@ eordpaigdshnsitBRELTHl-$iRE Recdpdr ZITER Ty om t he poi nt

of view of 15 subsequent nmanufacture of pharnmaceutica

formul ati ons conprising the active conpound and

I
in SRR R PLE D Sn A RS g AR TER e
cornmrpndm todbeaine ﬁormm tvaith if antbercenvéentlydtandled amhpmmmztﬁ:d This is
¢ fornulath g§ ntajnlg%r , st. be ca % |
of FERgnet Pekenly Goyt B BpitobYey Oéﬁgt%@%%a e BERIghS ighle
mahhﬁ@turlﬁg bRRus f@f‘ﬂl‘e Ql'rﬁg ABs@RYe BetMbil a%rﬁfmﬁ W t' dTvidieof
physi co-chem cal characteristics (e.g. 20chem cal
subseqreosmangactuterd phagmachyiggad S oyl ationy cemptised thbiaktitegompound
f .t activ Fur her nor. e

iR s ichR TR IRF K p GRS bbb iRt gy stabitic
of (b la BN ETomRAAY BieShipdfth@Tact6rsd The M@y BcoMpduR@ VMG formulations

i nhal er such as the Turbuhal ere device, it is
corjgingdbh st be ¢apablgef boiag ebrpioiehustergd oper anparsiqbje periods of time,
w1tﬂ1)19t e?cﬂ h‘cft?r% e[n& ﬁ%n?ﬁgarn?glfanggﬁ{ %Wgh%@og glgerr)lgl?%l c@‘#gcterlstlcs (e.g.
che‘nﬁlaﬂtcbﬁipoémoﬁ deasity, Aggriostopiditywinid cblubhigy Jasttthe/gctico kp@poithd.

particles have a mass nedi an di aneter (MVD) of |ess

than or equal to 10 [tn1(nicroneter)) Such a fraction

: [

F R P e P RGP Mol o158 SRERA LRI IS (o HPATion for pulmonary
adramistragocenpound drdpdnderperadansuskad the duirbuhbles® deticavit is

ecjate.that if a drug, sub ance can. be

e BBl e ot shotpaiE SEShedsialy wiepnisdih 400 3 hoRai i Bood
floG Shcidd A8 cbRIpRLin@dMAEH ARESarTRY 6 fracti hich th

e O i B Pl or Owl%ﬂé%i)e T i Vgt the
act@@@empbumhmtlclngha‘@ma&sfmw@p@m@mo(MMI@J) ahlessrilepacor
equali] IO %Dr(%l(]%‘fgwi% Eﬂt) aggcq'r P Erg(r[tlno?ﬁg getlpagﬁq of b%}rn{éu ClﬁlIaI‘tled d%\e;\}’) into the
lung! rdaﬂinglt@ eser Be® thef@uatatp bb betHeQcvegahiouaer t ai n

salts of methyl (3- {[[3-(6- 5am no-2-butoxy- 8

-0x0-7, 8 -dihydro-9H puri n-9- yI)propyI] (3
Th%ga*g&hﬁidl&l; %i \;dééé&@ W@ }li):a %@%MC aetﬁrgﬁéhl}l ﬁer ?Mllué%ﬁﬁgtﬁ{c% San be
reatlidy bhﬁlnfed @&ea basle fcmmoctnmls a ythble br}ataﬁureafpﬁb ﬁv@ﬁta%lnﬁg be

formulated in a dry powder fornulation for pul nonary

adm ni stration. 10The structure of methyl (3-

{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-

yl) propyl ] (3-nor phol i n-4-yl propyl ) am no] net hyl } phenyl )

acetate is shown below NH2Z HN N >-0 0 NN
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20

\' V' CO N O Thus, in accordance with the present
invention, there is provided a hydrochloric acid,
whyapoa7esri c acid or nmaleic acid salt of nethyPCI/SE2008/051465
{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-
15di hydr o- 9H puri n-9-yl ) propy! | ( 3- nor phol i n- 4-yl pr opyl
) am no] net hyl } phenyl )acetate (hereinafter referred to
as the "hydrochl oride, hydrobrom de or mal eate salt").
Qt Ccto ' ' QVi :
pre g s SRR ol e, RS LD b8 xBnded shelfifeof
suigdletphafmacetitigd] f¢r8rulations, and a more reliable solubility profile.
{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9-yl
2D A s BN A9 R kel
i A- f
I e e R BRSPS BRpa R SRRV G- -6
amghiof 3-baioky-Groxoea R slil(yelx@P Hsmauh-9-5]) pegy Hesmathoshdwn i n
Table A, .B or C respectjvely (see anpl.e 4 . :
YIPF PR R s BG5S s Heorrcaes oRy o hesice) pigpertics
corhpEd o 1A fidk B&cRoMPodRS vARkY &b apdil N6t BeH NG riyAiALif 3 )dry
of the hydrochl oride, hydrobrom de or naleate salt.
powdsad omrulatignelohpelnwmhtysrdngaistrilyady obr o de or nal eat e
salt is preferably anhydrous, and is preferably in
non-solvated form 5 In an enbodi nent of the
Thé¢ Bvigsidre @A metHye (MﬁsQ@Jah@md-szl%utdxydﬁ“-@M-Q,@icdﬁy@b-qmb@ai-e-
salt _or solvate thereof has crystalline properties and
yDpreppil St mpmbpin-4tylpionghaminodraetiely planyhacetsig seshown below:
preferably at |east 60yycrystalline, still \hore
preferably at |east 70 o%rx§talline and g%
preferably at | east ceygtalline. Crystalfinity can
be estimated by con i gnal gay diffr metry
t echni ques 0 odi nrent of t/he invention,
t he hydrochl ofi deO hydNobr onj de or mal e salt or
solvate thereof is from50% 5 70%/ 80% or 90%to
95% 96% 97% 98% 99% or 100% alline. 15The
preparation of nethyl (3-
{[[3-(6-am no- 2- but oxy- 8- oxo-7, 8-di h 0-9H puri n- 9-
yl) propyl ] (3-norphol i n-4-yl propyl ) am w]gpxhylf
phenyl )acetate is described in publishedyfnternationa
Pat ent Application No. WO 2005/092893. The O
hydr ochl ori de, hydrobrom de and mal eat e sahgs
(i ncluding solvated forns) of this conpoundiican be
prepared according to known techni ques. However, .it
will be arent to the person skilled.in the art that
Thihd} 2250 BE thserigtenpgaeoe- i 8 STvde dﬁ@d@w%ﬂmd’
hy &G OPRAOELi8BFmalSe £ bat of-l}ﬁ@(hﬁe(lﬁtﬁ[i—(@j&hhﬁglﬁgutuaﬁ&oxoﬂ,&
solvated fornms) according to the invention are ‘useful
dihgdrontdhpluein O ¢ b pyt I Bmerpholui-#yy lrnply ldmigo jmgphyl } phenyl)acetate

admni stered to a | incl uding man, far the,
BB o o TR RO MamERG bt BB

251. respiratory tract: obstructive diseases of the

ai rways including: asthma, including bronchial, _
In gjother gspect ithet invendioa prevsidesi atgideochéorerasids y diobipseig acid or maleic

.dr ug- ' ' LT ioh SALD- i
s Pt AR CLPRLAIE RRLL S A0 ORISR Apovic-
moditdliaf4-alptopsBumino]methy] |phechydfabatite Gelisiesxhifitsahé Wayacteristic

hyper - responsi veness; chroni c obstructive pul nonar
X-1igy pewder f{l?ﬁ@ngplfl peakshetiressed in degrags Qﬁ)gsliowe@tTiabk@s&a% grC

0Si 4 o It s..enphysema; 30bronchi ectasis;

“*@?%Fggqg%é?%gﬁé?E@@?%%?E8Sis; farnmer's |ung and

rel ated di seases; hypersensitivity pneunonitis; |ung

fibrosis, including cryptogenic fibrosing alveolitis,

i diopathic interstitial pneunonias, fibrosis

conplicating anti-neoplastic therapy and WO

2009/ 078798PCT/ SE2008/ 051465 4 chronic infection,

i ncl udi ng tubercul osis and aspergillosis and ot her

fungal infections; conplications of |ung

T T 1 I L I LY
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5i at rogeni ¢ cough; acute and chronic rhinitis
i ncluding rhinitis nedi canentosa, and vasonotor
WO biopiotd788 perenni al and seasonal allergic rhiPCT/BB2008/051465
including rhinitis nervosa (hay fever); nasa
pol yposis; acute viral infecfion including the comon
cold, and infection due to respiratory syncytia
virus, influenza, coronavirus (including SARS) and
R CEGT el e L St
hy&@?ﬂdﬁdfaayadmbyﬂe Hywegﬁgmﬁmpmegynd@a@ﬂkmnﬁntbyhahawsdt
. an otodermatitis ebarrhoeic dermatitis,
is RagleTRLY e i pediis Bickarably [ eenesplytieh{psm. | i chen
scl erosus et atrophica, pyoderma gangrenosum skin
sarcoi d, discoid |upus erythenmatosus, penphigus,
In wrplbﬂckijmbld of el ideentininy&lieélybwchbsidsa, hydtobcamida,or maleate salt or

i.0e sculitides, toxic hemas
sol S BRI ey Halig peosetios abd e ity FEe i i g more
pre@fi@cﬂﬂf ableayt %@W&Fl’?stal\l'iﬁ@ il Pbre PrdBAbAOS YR m cr}@fal’ﬁtféedﬂﬁ most
mul tifornme; ulitis, bothinfective and
prefrsably ﬁf l@@stu&)% crystakhing.u Crystadtinit s estimgteg bhywasyentional X-ray
4irhon nwt ﬂ? skin cancer and ot her dysplastic |esions;
&'%% ﬁ% ed1dsor der s i ncluding fixed drug eruptions;
3. eyes: blepharitis; conjunctivitis, including
perenni al and vernal allergic conjunctivitis;

In apether eabodimenpekihe ivsatien; élilq hygroghesids: ay({rpgronnde (I)r maleate salt
or Q);lj\%a% {HIHP s 1 Lk %b%"? (?(% %@W%@r Y, %@‘%‘, §9,968%, 99% or
a ng ha

“he réetina, i's |nc
106y rpatdhlédd. ¢ ophthaln1t|s sar coi dosi s; |nfect|ons
including viral , fungal, and bacterial; 4.

genitourinary: nephritis including interstitia! and
SirrNeR I ; 0.
TR DERCHL! Lol AFRR NN A B urins
yl)landylﬂ{lfvFmelrphellmquéprOpalamnmohndhﬂhpmﬁmuybamaee ksrdesérghed in published

it BT ARy o WO BROAR LoD B B iSromiae

and@MafehiR Gh IO RAR Y soTRAIEd Bitfhs| SN sQ:)ompoﬁnd @dn' Kéglir@ﬁe{rled according

rejection: acute and chronic follow ng, for exanple
to ltnoamstpﬂmm@m Hﬁwafferkltmﬂé;be appaent to [heyarson| sifilgd b deeurt that there
WIIFE t%l b DoRST re]r(g)r‘[ R Nafin ‘[h1fs(<):|oI aw rpcpank%lll sosgl gr ansf usi on;
¢HT o 8 1T VersusenoStOarPseas E ot her
aut o- i mmune and al l ergic disorders |nclud|ng
rheumatoid arthritis, irritable 30 bowel syndrone,

Thesadts Epelading fressobiipd Hems @@@f,dmgwm the w@t@aa&%ﬁ% as modulators of
TLE’S’)?E%@ é}léit IHX S&in%Hsle?elji S:[ga?%a oL a t 1{‘1:'1 ﬁaﬁ@gﬁ%& R r&tment of
ﬂwZBm@hﬁ@&6&39&%ﬂ8E@&@&ﬁ051465 5 thronbocytopaenic
ura, eosinophilic faSCII&J yper - | E_Eéﬂdrone
. B IFHOS pHSF i 9BF R disses gh ega”zvg?/ ing maszincluding
broﬁ@lﬁ@f Qhgict [nEMIE @&trﬁigwcm& nal&Rr §ru§rlﬁdidbgh '@ﬁicludm aspirin
prost ate breast, lung, ovarian, pancréatic nd
anccB ARD- mdtto;ﬁd\)cdn,d dfnlsil indacrd asthaian bothripiegnistant milpegsmm |ae¢ of all
aféectl &tS t he ne narrom;élncludin he . Iqwgaem
SCVEHYEY %fg br %“F‘?S APGE NP ETERONSIY ERGS S- 0 PG RHC WY Sy monary
disERB{COHOkI HroscHitWTRIAHGg infsohided AE dRROPRIBY BRdncRItis8dfiphysema;
treatnment of netastatic di sease and tunour
bronelgigetpsisicastic fébr@mp;eﬂam@e(tﬂslsén@mgr sipnd epdedated dgeaseg,

hyperge?lg EVR% ﬁ%egfnic'onat%%? %un fbréiI 13 1nc §ft ﬁg %ryﬁ)yoéglglgsfbg(?s%%gt a%veohtls

ididyipat irdtérstital phaﬁﬂ(&ﬁa@ ﬁBst@@omphUStmglﬁthmplﬁHmc therapy and
contagi osum variola, human 10 inmunodefici ency virus
(HV), human papilloma virus (HPV), cytonegal ovirus
(CW), varicella zoster virus (VZV), rhinovirus,
adenovi rus, coronavirus, influenza, parainfluenza;
bacteri al di seases such as tubercul osis and
nycobacterlun1aV|un1 Ieprosy, ot her |nfect|ous
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WO 2009/ 078798PCT/ SE2008/ 051465 6 di sease or condition
in question. Persons at risk of devel oping a
warwitathar di sease or condition generally i ncCPCBE2008/051465
those having a famly history of the di sease or
condition, or those who haveg been identified by
genetic testing or screening to be particularly
suscepti bl e to devel oping the di sease or condition. 5
: uk
chr @1;:9 eE%déhé ot;ﬁli dntééqﬁlggl%lﬁ‘fﬁls%b@%% d%ﬁgsﬁ g\'gd &gérefgﬁgaq 11%fﬁct10ns
cothpleatiorndf lofg asﬁsbrmtat1GﬁBasaaiticeamg|t1®roﬁibbnc tissrdesd dfehgiuag

con unctivitis, atopic dermatitis, cancer, hepatitis
vasgulae, and pplmsany fixpertegsion; %Eft‘léfrlY%\?CtﬁVHVé‘%ctlﬁl%ﬂ% trggignent of
chrgl% %ﬁﬁ?és%oc&t@d Bk 1ﬁﬂ§fﬂ&hf?5?y Eﬁlﬁée%fe%r? BRAULAESS (Re airways, and
hod”of treating an I nflamatory sease in a
1atrpg¢nle ndughy fidute amigclfromcrrhmms atcludisgk riofifis smiddatics®as @nd

ri ses .admni ter to.th i ent a
vaspiofol B RC BTE g B PUOE TR G O ia TRy DR gps pervosa (hay
fev@%' fhsal YN RRISOM e #6d]GnRE dTBiEIuEindFhdcstAbn 61dMidMiection due
to I{eﬁr[l@t((r@ sgmiytiol Yirusuingbugn, eorondyids dinaluding-HR prandradonapirus;

2. ) ﬁqn H}/ P111£1s1s atap r%erngt‘TU%Cﬂnt]a%ec‘eﬁn?t}tbshoer rﬁ)}t{l}e)‘r g(éze{nattous éirern&atoses
ancsama/;@u&yg h}tﬂ%%eﬁﬁhhty feactidis; pHW@-%U@ho@Héﬁldﬁﬁl@Vdeﬁ&&h&lc

met hod treat Iq@%@ an ai rways di sease, e.g.
dermalitis. siepnaitsderraudenye ighenalpausylieheaseslosensh efa@m@btcmmodema

tie f
L
epiderhiuvdysipaulios < alrligarief dretdddema aneuditides, t@uhy@lﬂmﬂiﬂsmutmeous

Cc hydrobrom c acid or | eic acid salt of nethyl
eosearg)l_p [ {agya(l@)eﬁ{ﬁ EHTEW mallle patterrq%aldlness S\IJveet s syndrome, Web)e/r Christian

syn%%ﬂé Whén%mt?foﬁn@'c@mhg Qgén 'Pve%nﬁ'nbﬁrﬂ%ﬂ%ﬂ&e{ 3- mor

hol I’'n-"4- "yl propyl ) am no] net eny )acetate or a
panmctmhas sueheduly éyraplhdmasﬁn@-miaanma skinshnddr ahdipthieedysplastic

th k
s et DR e et B RSP e REOBE e sing 11 om
3. abnQr BBphatiek! codjuetititit Sndludidg pRRERT) andMUrd) aASIFTRE RRGlinctivitis;

conpri ses admnistering to a patient in need thereof a
iritishartepernid pabtegoretvicdest Fhasoigitisi nmtomflmanqqyldgememltwc peinflammatory

d1si)1%lers{a[f{1e§tqri%&re%ﬁn% gﬁltﬁalg{ltwm%!:l%ldﬁlgasgfh%at?ﬁanc oﬁltha{fe tltE]sy sarcoidosis;

inf@tioR® indtuditiokal Sfumget, dndbatitdtiatr o- 9H purin-9-yl ) propyl |
(3-norpholin-4- ylpropyl)am nol nmet hyl } phenyl ) acet ate

4. ogeratoyBnaryt REPHTiLis Hislugline intespitig andhglompBleneRBitY; dARkOtic
syntdpcﬁ{@g?&%t asﬁn&ﬁ&ﬁﬁtagﬁe qgcz nﬁ%[ﬂé&é@gaﬁ ﬁgtlf% %ﬂd’ Hl?ttl’ler s ulcer;
acMmdnlsbmahremlmtmt ple)staneatepﬁhdyrdlas | doptlomatixdartdreal pii g as; datvo-
vagi S B RO B TIe yaraisbeTEae s o
5. ZQIQ% &R&Z&%Bge(cg%g%%éﬁﬂo%n@lf&%@ E]%l Erans‘lpiantation of

in be 1n the range from 0 crograns per
kidkéy, dngalarh\f@o dynggvbpwma(rbwgsﬂk@ pr Caond0® fnilwmgr’odxml tpausfusion; or

kilo ht (mkg). Alternatively, if the
Chrf’%%lg%%\f??é%ffu%drﬁlé PYri de, hydrobromi de or naml eate salt
6. |§th@ﬁiﬂt@-'u§hﬁh@@n@£l@ér% ¥ disoR@is fnbRidER thyurlQSRAGRhARY, iRable
in the range from0.01 mcrograns per Kkilogram body

bowdisghdrogiei gysteg)ic Bipug emmla)emﬁwsmgnahﬁtplepﬁ@kermm, b@slamoﬁbdy
ht rochl ori ro r

i GRTE el BRORYESBRE 1 Bee RN R RN
i nvention may be used on its own but MA|| general ly be
adm nistered in the formof a pharmaceutica
conmposition in which the hydrochl ori de, hydrobrom de
or mal eate salt or 10sol vate thereof (active
ingredient) is in association with a pharmaceutically
accept abl e adjuvant, diluent or carrier. Conventiona
procedures for t he selectlon and preparatlon of

. - o o
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8 The pharmaceutical conpositions may be adm ni stered

topically (e.g. to the skin or to the lung and/or
w@eoways¥s in the form e.g., of creans, sol utiPCESE2008/051465

suspensi ons, hept afl uoroal kane (HFA) aerosols and dry

powder formulations, for exapple, formulations in the

i nhal er devi ce known as the Turbuhaler(r); or

systemically, e.g. by oral admnistration in the form

N e T L S

syndforsdI spESRoNs/ndeind)y subcut aneous admi ni stration; or

by rfctal adm nistration in the form of sgpposftories;
7. 99nqo 0(%5@ Hestmsny (g,f commory q;maqgrs gqgr!q)@t.a‘g:ﬁ &eﬁg, ung, ovarlan,
paﬂc?ééﬁe,tﬁo%bl ahd) @018@,%56@&%%1&19 ahd GAIPRL 81 th@lignancies affecting
adm ni stered by 10inhalation (oral or nasal).”" In a
thefhoné harroentbiodudegtthe kehieacphas) mad umphoatoldompossytsicors, sigh as

m ni stered. by nmeans of a dr owder inhaler (DPl).
Hodgha Bprordlp A gunes: Bt Fedhe okl anaad bgpimnt of
meta8@Glit MRcaseRRl Qurh&if rEQMBECs) Sndh2RROPRSK O nBRIFRs; and,

mechani sm ot her than the patient's Inhalation, for

8. i méecainuediseascy: nires Alabassupishyrs genitid mpriesweauner wartgyplantar warts,

Rl o G i N R
imiihddedioRacy ﬁ@@sG(IHIVPJHunia!ﬂhﬁbﬂIoﬁla Wifus gHBQ’D,Q:y@ﬁﬁégalovirus (CMV),

devi ces, individual doses are provided, usually in
varifellagosier e s MEYY, rhineuirpapdenaylys copagudus, iiBicnte Paw-
. nh ) ’ . . .
1nﬂé81:1%h§%1cg%r1§(?§£sg%st%ls 3 c;% g el l(zs?s %.ﬂ{d.rﬁk%éo%lacﬂeﬁﬁtlnlégﬁlm, leprosy; other
inf§@oax diSerstd) Kii¢hne) fun g dhaes, (dNenaydid, shndida hapaagitius, cryptococcal

(Boehringer) and Eclipse (Aventis) %@vices. Mul tiple
MEHHEHIS RRAMOKKEIS SRR BYPLISROTAIAY ORPSRGI {ﬂxaalaﬁmgaslsa

I; : mul ti pl e gel ati ne capsul es

tw}z@%igﬁgfﬁfgﬁﬁé?dgiﬁnﬁné@bf whi ch i ncl ude Di skhal er

(@ axoSm thKline), D skus (d axoSmthKline) and

Aer.ohal er(r Boehri.nger 5devi ces, .| | tidose .
Thige Rageshtinkgh 0 by hudrat b e Brasbis s maleie acid
salf SEAMRMWAI (BN [ B-(62ehinbDURltoAR8RX 0T, & dIFSHRS-€-puik SpP(3-

whiqhH?ébﬂggé!Turbuhalerg%AstraZeng§é), Eggyhg?g$ﬁi§§mg
mogholiorfyylprpybhinzed ety pEmy Dveethic @) 2 savaiekh dhcesalty é(or use in
th | nnovat a Bi omed) and Pul vinal (Chiesi) devices. WO

89/ 078798PCT/ SE2008/ 051465 9 An i nhal abl e

phar maceuti cal conposition or dry powder fornulation

for use in a DPlI can be prepared by mxing finely

In yfupthgeepraett the @resapfriBwindinn Pravadasribe aserpl adiygraghbosic acid,
' er . v roal i
hy @b AR R BRRRAN Jif Pt by L RS RO Dol sroxo s
dihgdios?Eupatn-% diprepd fPtreorpholireagdproplyljantino methyl } phenyl)acetate or a
pol ysacchar.i de, a sugar al cohol, or _anothe ol yol .
solkad;pf the el in s atareh ganadicament o gl CRRYT ose,
gl ucose, raffinose, nelezitose, lactitol, maltitol,

trehal ose, sucrose, nmannitol; and starch. The powder
In the xonteet afdlye priesm| sEsifroatjon, tedicrh éthdiapye alse chdlurtes "prapllylaxis"
el ati ne capsul.e each contai ni ng,the desired daqse,of
unifsaRers AR P Rg AR RS G KpRtTiad P S TSTPRIIT 48 o
"thBRpEITRERY dhedld HeQoRARIcHI@fbramYlpe prepared by
processing a finely divided powder (e.g. consisting of
finely divided active ingredient and finely divided
rrier particle i heres. t r.eak urin
el P ER p Db R SR RS i G2t dlidp! PRo have
suffdrtd £preivitiu® epiR@dedslIgr drethiewPisé c@fsidrrdtiiotbie A0 SR rdatdipliskr of, the
for exanple, that known as the Turbuhaler(r) in which
a dosing unit neters the desired dose which is then
15i nhal ed by the patient. Accordingly, the present
i nvention also provides a dry powder inhaler, in
particular a nmultiple unit dose dry powder inhaler,
cont ai ni ng an i nhal abl e pharmaceuti cal conposition of

~Ns =l
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WO 2009/ 078798PCT/ SE2008/ 051465 10 FIG 1 shows an
X-ray powder diffraction pattern of nethyl (3-

w@ pFo3/tB%@m no- 2- but oxy- 8- PCT/SE2008/051465
0Xx0- 7, 8-di hydr o- 9H- puri n-9-yl ) propyl ] ( 3- nor phol i n- 4-yl
propyl)am no] net hyl f phenyl )s acet ate
nmonohydrochl oride. 5FIG 2 shows an X-ray powder
diffraction pattern of nethyl (3-

. - - A .0) - - o -
distos 35 ST e Qi B sk s dovelpming g geriouler dissesg er
corlitipydenarilln djaiedehiibde Hahigyd hmalgatiads dfmhrmdlycdas@blr @mddmn or
FI shovvs powder diffraction pattern o[
tho%vah9 aYesbee{l P(?ﬁ@tl?lgd g}hgﬁ%etlg t%]tng)@f, sgeening to be particularly
I ) propyl ] (3-nor phol i n- 4-
Suse%gfrbgep% ngﬁﬁﬁ? 12 ﬁﬁfa?é’ Bll Eebr%% ltY(J-n acetate dinal eate. The
present invention will now be further explained by

ref.eren to t.h ol |.ow iI ustrative exanpl es
In RaEHEH Tt P becTuding Kiio DR b artory Gedy BBamimisdaey be
usedn theM@datfént lel'f‘ h§tﬁmh NOYPB, Qi%?gleBm(tfsoﬁﬁé{\%& Qonju®VRi$ atpic
and VNVRJ 1. probe: Nal orac T]) or a
dervattltlawamdmpyms BO®pMits €SB MAE; bagiinRl BfecGongpanglydermatosis.
Varian 5nm Aut oSW PFG instrunent. The 20 centr al
peaks of acetone-d6 or dinethyl sul phoxi de (DMS0) -d6

ThBiventitsiedle@fort Picidisla ri@h&l Necsing Ih tnfadlrh@vkyndsdaed Madpatient
was used for LC/MS anal ysis; M5 Instrunent: Agil ent

sufferg feasn.i st ridgeh pré disgasenvhplocomptiggsfgaunisisiipgio the patient a

theh%%% (%égg?gfre% gosalﬁ%(ﬁéélﬁ% cq(g Pﬁ/gfo%r%ﬂafcrhmd %r maleic acid

saldﬁgﬁ&hﬁrGL{gﬁG(@Lmo%blﬁm BIdXOSp&dﬂlyEE@H@ﬁﬂﬁi%yl)lﬁoﬂylﬁ3-
mm El uant : Sol.vent A: ter + 0. 1% trlfluor acetic
mogzho incrERsopy Baminaime syl pheyblarsipteiog aso bateo 1
30ConditionsLC: flow 2.5 M/ mnute; 5 to 95%B in
gradient; run time 3.6 mnutes; U 220 nm WO
The Dﬁ@ﬁ@ﬂ&l%@@ﬁ@@ @80t 41@5tiﬂgl_aﬂ\,ﬁrwmsiistehsee e.g. areversible
et ecti.on;

| | t
b S 4B s Rt e a T T el B ormyfr at risk of, said

diséade Lﬂl]ﬁl@h (:@mﬁﬁie@ @d&lrﬁé’&ﬁ’ﬁ@’ to&h@iSQde?Lt gthe%ehﬁéﬂl ‘%ﬁ%lfh&uz{mount of

in -9-yl)pr opyl] (3-nor ph olin -4- am n ol
2 hydoByIpT puéﬁw%@m«em i o malste i s(air)ofmtm( {H3(6-amino-2-

butgv{()‘%-g-o(ﬁ% g]drh%fdro Qﬁtpun)ﬁ &yﬁf)(r%p}zl](%- rrpﬂdﬂ g9 purin-9-yl
ylpmqup)aﬁllmd]méthyl}@hem}a):amenﬁ]ametvlaw dfphenyl ) acet ate (40

O7mmol ) was dissolved in 10ethyl acetate (5nlL)
and 3 28M HC1/ et hanol solution (211xL, 0.07nmol) was

Th@ﬂquglgﬂon 81 ﬁgh?r:pggvmlgssa FAEIRY OF 1Y V@%ﬁﬁ&%@ thedf\ dthEdiscase

resi due was I'n vacuo to give
or anklﬁw@&oammmgh britiog yro8: Mfrﬂal&eﬂl ghyrdthae @Ha partcer); Whigh

pr.o0 3- nor.phol.i n- 4-
meghosrca %%ﬁrﬁdﬁaﬁ HEFRg F(} bREHPH nest SrssetdrbrpRruieHbotirs ve
am§§nttotf§ Fyﬂﬂ)%hloﬁﬁ %glﬂcﬁydré%Qﬁc ﬁl@ QFMaQ@é E!tgldl Qﬂt (ﬁfmeth %{[[3 -(6-
drochforic acid I n nethanol (65.0iul . 3/
ama@dbhuip&y-@ -0x0-7,8-dihydro-9H-purin-9- yl)propyl](3 morpholm 4-

ylpropyl)amino]methyl } phenyl)acetate or a solvate of the salt.

For the above-mentioned therapeutic uses the dosage administered will, of course, vary
with the salt employed, the mode of administration, the treatment desired and the disorder

indicated. For example, the daily dosage of the (solvated) hydrochloride, hydrobromide or
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sol ution of nethyl (3-
{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-yl
w0 proopyd7Pg 3- nor phol i n- 4-yl propyl ) anmi no] nmet hy| PCT/SE2008/051465
phenyl )acetate (3.0 ng, 5.3 iunol) dissolved in
met hanol (1.5 nl) at roomtenperature. The sol ution
was shaken at 60C for one hour, then cooled to 5C
After 30 m nutes, the solvent was left to slowy

5
a0 O Sifled iy b o R AP 05, S pmsangy pis floprog by
welght QRyitd) (8100 Tmcrograin)s per kll(igram body Wﬁlght (ug/kg). Alternatively, if the
n- 4-yl propyl ) ani no] me enyl ) ace

(SOH@%%WSQHPW% &@g rQBrqpde pf Wa[eaérsa@ cymlrr Wgwallm then the

e DT Poun g e Y O E e, 7 Ko B ARy SRR R g e
to Hibourligrams peslalagrarobody whigtit ougkegri ¢ acid i n net hanol

(2.4 weight ratio, WR) was added to a suspensi on of

met hyl (3- {[[3-(6-am no-2-but oxy- 8- oxo-7, 8-

Th&heERoRdE, RYdloBrotnidé bPmaR¥clseB oByIPhe kﬁe%o%yéo@a@g% i
m no] met hyl f ~ phenyl )acetate in nethanol (4.0 WR)

invgi@ionghae be wsadronj 1h;g)vfrolput 1ol igeneralkds be @chgmwmrédgm the form ofa
pha? W e%%ﬁ%tl%%n%@?w%()d R % h}%_cgg%lorldeah%%agré)nag O%r th gat{s galt or
sol%h@ tlﬁa@édﬂ(ad@lﬂe &[gﬂe(ﬁ@it} ﬁ\/i»h ﬁ@oaﬁ‘u@dd/hthla%aﬂﬁac%ﬁﬁ@hllﬁjrayéép@dble

of methyl (3-{[[3-(6-am no-2-

adjgyang,dplugnigi sarricg- GPRyaationd mroagies doryihg saleabipn ppdprepasgHon of

o g SRR BT BB TE s s A ympl gPygrmceuticals - The

ScinnseadfyidbseghF @i DesigisE Pl EdAaBord €dairdhiiie diviimgs(ank, HR3ve,
a white precipitate forned. After stirring for 5
mnutes, tert-butyl nethyl ether (11.2 WR) was added,

gérmlﬁé% the %Rﬁi@%'f Q&mﬁﬁétfa'h%ﬁl tE egrnﬁeé{ftlcélt oﬁgaosfﬁaﬁ may comprise

ecipitate was filtered and s ed wth
fromed. 0y 1o ¥ Yier (peBecht WRyveight)yimoee pretdnghly (i®m 0.05 to 80 %W still more

pretigibli R0 80 57 TP eSS FEE TP LY 10 Mo phastive

Eé%uérﬁtpim ¢chRG8d B R eIEnBaN s baehlanbEr: o@tﬁﬁ' i d
mg (yiel 33%‘ e&(Izggegrr}téntegﬁh Anal ysi sOEI errenot%% 1I—I N C Found

ratio (vvt% 57.18 7. 26 16 22 5. 88 Theoretlcal ratio

W9 57 4 32 A6 10The st oi chi onet r base
Tht% Breg@cnlt g}veng orialio 0V1 e harm ge%tlca chthon ﬁompﬁ%ing

|rms

hydro€tlai@idi@, my@fOHﬂMﬁchi@[d)(m R ad1dSsalttof ﬁfetlfm (Y [[3-(6-amino-2-
(3-117] 3- é6 am no- 2- but oxy- 8- 0xo-7, 8-

but@ﬁWcﬁX@ &dﬂmdrm% BRHsRpepy BCrwerheling: 4- yi propyl ) a
ylp%ﬂ}%la%{ﬂﬂlle%hen%ﬂgﬁ))lﬁ%gtta@to? a solvate of the salt in association with a

pharmaceutically acceptable adjuvant, diluent or carrier.

The invention further provides a process for the preparation of a pharmaceutical
composition of the invention which comprises mixing a hydrochloric acid, hydrobromic
acid or maleic acid salt of methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-
9-yD)propyl](3-morpholin-4-ylpropyl)amino Jmethyl} phenyl)acetate or a solvate of the salt

with a pharmaceutically acceptable adjuvant, diluent or carrier.
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15( 1 : 1 salt) (a) A 1.55M solution of hydrobrom de
in ethanol (34iul, 53 iunpbl) was added to a solution
w@booaerdTyd ( 3- PCT/SE2008/051465
{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-yl
) propyl ] (3-
nnrphol|n 4- yIpropyl)an1no]nethyl}phenyl)acetate (30
ng, 0.053 mml) in methanol (0.3 20 nl). The sol ution

R SORER LB R S0 € e B

lung@nd/@r mkys) af the rfoﬁt\ﬂnlecg’] dfioneand, sslyisdml $uspenstombsteprdioroalkane
(Hl%)r eagelr(%)slé) sgéﬁ%%[gy gggfggrr oy Ll%(lgggeﬁorrrggcgnrlfl)lgl forgﬁlta‘[}grlls 1(n?‘Ehe inhaler
A P ST P 8
of thb]etsecmmamdydlps,em)wdz& drgrarthdes; quianpartitesl adminksération in the

nonohydr obr oni de sal t epared, by.the followi n
forTiat RGO By AP RS 56 b AR B GOF b 7
adhiski@RERH the dhflof RPposithBA; ok Haﬁ@%l%ﬂﬁzﬂ%l (0.8 VR was

added to a suspensi on of neth (3

{[[3-(6-am no- 2- but oxy- 8- oxo- 7 8- WO
In §100%00%7851%|_80Ff’§¥ 1%\52 QSJ'%/ 815 (]g)ﬁamin]la](cgut r%ll %%P?Sltl%l %nnmsy?r)e% by
Hmahﬂ@ﬁaﬁmhyhﬁ&ﬂﬁenyl)acetate in nethanol (11. 9 WR) at

roomtenperature. After stirring for 10 m nutes, the

whi t e suspensi on had dissolved to give a clear

In aZ fr‘{nlrfnﬁtgf %ﬂ%o@n%ﬁte& gﬁr tsnt}z?cj ugéa#] g@‘[&lﬁé@é plaialhlrl]lﬁagtg ed b mealnf ofa
dnxﬁbwﬁ@rpmahrﬂDEH 5 yIpropyl)an1no]nethyl}phenyl)acetate
nonohydr obr om de prepared as described in (a) above
was added. tert-Butyl nmethyl ether (11.3 WR) was then
Th@PP¢ thaf HRPPAS R el Br bREhSRkd LBy t‘a%tlgi:"/\@h&e W éso%vd r is dispersed
preci pitat The suspensi on was cool ed §
by sare rredhafnmm dthhothan thmtlmtéscmbalamre fovassthndet &r meerpal dupply of
washe

CORIERH 2 r3 q ptreesrertlt ey typgse (EP I)E/J.SSIV ot (E]ry po(w%er 1n¥1\ﬁers are gvaﬂable
sin l[eld%sé @r]nﬁﬂbl@ilmﬂ -dRs P M Bl TckeRrott) dleps. AhHsisld-BosR-déVices,

mdnmhmh dp$qq are wrppidedyisyally ingehging gansplearad hagetodhceloaded into the
_ _nonohydrobrom de as a solid (yield &f.7-89.4% . They
mh@keob@ﬂ)érmt eypmpbasd whichaorkde §pinhaler wedvandink, Rotabdlchy
NVR. 15 Exanple 3 _Preparation of nalelc acid salt of
(G1aRd Etﬁﬂthl(l%le}l A@mﬁ@srg% (mvgmby lhﬂiél/a:t& eirifer) and Eclipse
di hydr o- 9H puri n- 9-yl') propy1] ( 3- nor phol i n-4-yl propyl ) a
(AvEntio) deidey. Mamgsy bhiadedcdhralérd cantaml 4 durdif af indlivddudiiyl packaged
solution of maleic acid in 1, 4 di oxane (0.5 m, 13.5
doqe@,,,%qhyr Wwanulspgleseglatige sapsglesor Hh werwwplee of which include
[ 3-& 6- am no- 2- but oxy- 8-@Xxo0- 7, 8-di hydr o- 9H- puri ng9- yl
al@by((]}l(dgoSmlthKhne) Diskus (GlaxoSmlthKhne) and Aerohaler = (Boehringer)
nDrpholln 4-y pyl)am no] met h &ﬁqen | )acetate (4
deviggs. n wll&flqie Flwlqemd@gé&%@ (ﬂ@a% oW frers%ﬁ%r from which
tenperature and the mxture was |eft stan
indijdipahdges arcrpeterrdy exagpjes affyehighyingtydg ur/@%lal@é afdgfrazgneca),
40C §?d shaken for gne hour, and thereafter allowed to
Eag@eler T (O&6n); NonoliA£Ap QASTArMedia'd’,)eCﬁd{haBﬁ (Wa®vata Biomed) and
evaporated at roomtenperature to give methyl (3-
Pu§h£§3$¢? &gn brtoxy 8- oxo- 7, 8-di hydr o- 9H puri n- 9-yl
nor phol I n- 4-
yIpropyl)an1no]nethyl}phenyl)acetate di mal eate as the
final product. Further quantities of the dinal eate
salt were prepared by the follow ng nethod: 30 WO
2009/ 078798PCT/ SE2008/ 051465 14 phenyl )acetate (2.2 g,
3.9 mol) in nethanol (20 m) and isopropyl alcoho
(20 M) and the m xture was heated to 50C until a
cl ear solution was obtained. The solution was all owed
to cool to roon1tenperature and then seeded with a

T | o, ”~ e
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CHNFound ratio (\t% 55.8 6.2 12.1 Theoreti cal
ratio (ww% 55.4 6.4 12.2 isThe stoichionetry, base
W 2000078198 of 1:2 was confirmed by NVR Exanpl ePdI/SBROBE§51465
Powder Diffraction Anal yses 20General Procedures
X-ray powder diffraction (XRPD) anal yses nay be
perfornmed on sanpl es prepared according to standard
net hods (see for exanple G acovazzo et al., eds.

An%g@?%%@)%e& 1c%<c)6ﬁi‘§)%§:lt1§ pov@g %r% H@ ﬁgéﬁstgﬁn DPI can

be prePayd Bowtiing Mirdefyr (acidedirett[\ye 1n§1@h1l&nﬁ/(bhhe1ylg & nGee medi\dﬁ\mameter
York (1996); Bunn, ed., 25 Chenical iSt allo g
genorabyesqualiopr dass thap dAdem nrafoudly: caugbtordrieys ghany wa Wt a carrier

st g YA P Do T bR A B e8RS potvol

Suitebl@yarpewdeyr sughifsf foaekimple plattbe, gRicode, taiinssal tslezitose, lactitol,
escribed in Exanples 1 tqg 3 above (i n_anhydrous forn)
?letréli?ﬁ%ﬁen%’&még’ eI 58 shETowth eA?Odeﬁb@“’éP@ﬁ{l%h’é‘en as
f
reqﬁﬁﬁcggﬁggs?aft?%gr?&%%fd sgégeggbéa %1:1]&( &afg;ﬁ%@ﬁtgan %@%ﬁglrevc\iéigse of the
activeenrbdientt he anal yses. The primary optics contai ned
soller slits and an automatic divergence slit. Flat
sanpl es were prepared on zero background pl ates that
AlWREAVEIPL At BRI SBIE bRSIBELTRRUIM RIRA Sy b e SREPHHB ¢ essing a
optics” contained soller slits, an aut omatl c anti
finglg glivtided iwder (&g roeuestmgrgf figielyt diziddd actmnogﬂed@nmmlrﬁnely divided
di.f.fract ed, si gnal t ect ort
carg QoG “HadeeRB ot By FUEE GFnlanaf pBieRERhe
splféﬂiﬂlﬁﬁt@dldeﬁis\m%ﬂ o °Ehe2@fu§ r&ebwdir of adfulkifloR i8RAEN, RRWSample,
scan node wt step size of 0.016 20 at a rate of

4
thaplnqyer s i p@uhﬁiﬁw inavhiche fasing vrit et ee desiradalosg which is then

s perforned on raw or snoot hed
mhgl\éﬁby %nwgatter ns. A Panal ytical X pert PRO WPD 0-0

dlffractorreter in reflection node was used for the
bove- nenti oned neasurenents. A person, @k*el l.ed in
t

Acgrdingpy, tdessal mygntioRAioRFeHAsT @ garRanetcr inhiafepyin garticular a
mugg%{‘.r%glglg %%sre%)fy 9?&8&&8&9&9 E(ﬁftalﬁﬁ’lg aﬁ%ha@d‘tﬁé %@ﬁﬁfa@éﬁt gﬁtc%mgosmon

eto e data present can be | ected
of thesnMengorwbt ai ned are shown in FIG 1, FIG 2 and FIG
3. Tables A, B and C bel ow each |list the 20 (2 theta)
val ues (Accuracy: +/- 0.1 20), d-spacings and the

Thé ﬁ#(ﬁbbﬁ‘l@rld@ hoMDbidnEae 8f mhREtcRERKS s NAWMkdbf taE‘&‘)raing @Y the
fraction patterns 20of respectively Figures 1,

invgpigbremayTalsd be AKRPIerEd Hyehmpoislion wdid ofadr compoynds used for the

treatment of the above conditions.

The invention therefore further relates to combination therapies wherein a hydrochloride,
hydrobromide or maleate salt or solvate thereof according to the invention, or a
pharmaceutical composition comprising a hydrochloride, hydrobromide or maleate salt or
solvate thereof according to the invention, is administered concurrently or sequentially or
as a combined preparation with another therapeutic agent or agents, for the treatment of

one or more of the conditions listed.
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d-spacing (A) Relative Intensity (% 20 () d-spacing

(A) Relative Intensity (%9 4.6 19.2 100 16.9 5.2 21
wW@20987879% 17.6 5.0 15 10.1 8.8 3 19.2 4.6 8 I1BCBSH2088/651465

20.2 4.4 22 12.1

10

FIG. 1 shows an X-ray powder diffraction pattern of methyl (3-{[[3-(6-amino-2-butoxy-8-
oxo-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl } phenyl)-

acetate monohydrochloride.

FIG. 2 shows an X-ray powder diffraction pattern of methyl (3-{[[3-(6-amino-2-butoxy-8-
oxo-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl } phenyl)-

acetate monohydrobromide.

FIG. 3 shows an X-ray powder diffraction pattern of methyl (3-{[[3-(6-amino-2-butoxy-8-
oxo-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl } phenyl)-

acetate dimaleate.

The present invention will now be further explained by reference to the following

illustrative examples.

General Methods

'H NMR spectra were recorded at 298K on a Varian Unity Inova 400 MHz (software :
VNMR 6.1C and VNMRIJ 1.1D; probe: Nalorac Smm DG400-5AT) or a Varian Mercury-
VX 300 MHz (software: VNMR 6.1C; probe: Varian Smm AutoSW PFG) instrument. The

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

references.

The following method was used for LC/MS analysis:

MS Instrument: Agilent 1100 series, equipped with APCI interface

LC instrument: Agilent 1100 series, equipped with UV-detector VWD, autosampler
ALS, binary pump and degasser

LC-column: Chromolith Speed ROD, RP-C18, ¢ 4.6 x 50 mm

Eluant: Solvent A: water + 0.1% trifluoroacetic acid (TFA); Solvent B:
acetonitrile + 0.1% TFA

Conditions LC: flow 2.5 ml/minute; 5 to 95% B in gradient; run time 3.6
minutes; UV 220 nm
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7.3 6 21.7 4.1 22 13.2 6.7 4 22.14.07 W

2009/ 078798PCT/ SE2008/ 051465 16 Tabl e AXRPD of
woh@potdhori de Salt 20 () d-spacing (A) Rel at i RE€T/SE2008/051465

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

(%9 13.7 6.5 10 22.9 3.9 4 1.2 5.56

MS: positive detection; capillary voltage 3 kV

Example 1
Preparation of hydrochloric acid salt of methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-

dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl }phenyl)acetate
(1:1 salt)

(a) Methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl } phenyl)acetate (40 mg, 0.07mmol) was dissolved in
ethyl acetate (5SmL) and 3.28M HCl / ethanol solution (21uL, 0.07mmol) was added. The
solvent was removed by evaporation and the residue was dried in vacuo to give methyl (3-
{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-
ylpropyl)amino]methyl } phenyl)acetate monohydrochloride as the final product.

(b) A 80mM solution of hydrochloric acid in methanol (65.0 ul, 5.2 pumol) was added to a
solution of methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl} phenyl)acetate (3.0 mg, 5.3 umol) dissolved in
methanol (1.5 ml) at room temperature. The solution was shaken at 60°C for one hour,
then cooled to 5°C. After 30 minutes, the solvent was left to slowly evaporate at 5°C, to
give methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl } phenyl)acetate monohydrochloride as the final
product.

Further quantities of the monohydrochloride salt were prepared by the following method:

(c) A stoichiometric amount of a solution of hydrochloric acid in methanol (2.4 weight
ratio, WR) was added to a suspension of methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-
dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino|methyl } phenyl)acetate in
methanol (4.0 WR) at 5°C. After stirring for 10 minutes, the white suspension had
dissolved to give a clear solution. tert-Butyl methyl ether (5.1 WR) was added dropwise to
the solution and following an addition of seed crystal of methyl (3-{[[3-(6-amino-2-
butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino Jmethyl } -
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24.1 3.7 22 16.5 5.4 8 27.1 3.3 6 Table BXRPD of
Hydrobrom de Salt 20 () d-spacing (A Relative

WO paoenss7wy (%9 20 () d-spacing (A Relative | nPENSE2098/051465
(%9 5.1 17.2 100 20.7 4.3 45 9.7 9.1 10 21.0 4.2 52
10.2 12

phenyl)acetate monohydrochloride prepared as described in (a) above, a white precipitate
formed. After stirring for 5 minutes, tert-butyl methyl ether (11.2 WR) was added, and the
suspension stirred for 1 hour at 5°C. The precipitate was filtered and washed with rers-
butyl methyl ether (3.7 WR) to give methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-
9H-purin-9-yl)propyl](3-morpholin-4-ylpropylyamino]methyl } phenyl)acetate
monohydrochloride as a solid (yield 90%).

Elemental Analysis

FElement C H N Cl

Found ratio (wt%) 57.18 | 7.26 16.22 | 5.88

Theoretical ratio (wt%) 57.46 | 7.32 16.18 | 5.85

The stoichiometry, base to acid, of 1:1 was confirmed by NMR.

Example 2
Preparation of hydrobromic acid salt of methyl (3-{[[3-(6-amino-2-butoxy-8§-0x0-7,8-

dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl}phenyl)acetate
(1:1 salt)

(a) A 1.55M solution of hydrobromide in ethanol (34 ul, 53 umol) was added to a
solution of methyl (3-{[[3-(6-amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl } phenyl)acetate (30 mg, 0.053 mmol) in methanol (0.3
ml). The solution was dropped into tert-butyl methyl ether (0.9ml) at room temperature.
The clear solution was left at —10°C for a week, after which time a crystalline substance
precipitated. The crystalline material, methyl (3-{[[3-(6-amino-2-butoxy-8-oxo0-7,8-
dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl } phenyl)acetate

monohydrobromide, was filtered and dried.

Further quantities of the monohydrobromide salt were prepared by the following method:

b) A stoichiotmetric amount of a solution of hydrobromic acid (aq., 48%) in methanol
(b) y (aq., )

(0.8 WR) was added to a suspension of methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7,8-
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dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino|methyl } phenyl)acetate in
methanol (11.9 WR) at room temperature. After stirring for 10 minutes, the white
suspension had dissolved to give a clear solution. A seed crystal of methyl (3-{[[3-(6-
amino-2-butoxy-8-oxo-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-
ylpropyl)amino]methyl } phenyl)acetate monohydrobromide prepared as described in (a)
above was added. fert-Butyl methyl ether (11.3 WR) was then added dropwise to the
solution to give a white precipitate. The suspension was cooled to 3°C and stirred for 1
hour. The precipitate was filtered and washed with rert-butyl methyl ether (3.7 WR) to
give methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl} phenyl)acetate monohydrobromide as a solid (yield
87.7-89.4%).

The stoichiometry, base to acid, of 1:1 was confirmed by NMR.

Example 3
Preparation of maleic acid salt of methyl (3-{[[3-(6-amino-2-butoxy-8§-oxo-7,8-

dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino]methyl}phenyl)acetate
(1:2 salt)

(a) A 27 mM solution of maleic acid in 1,4-dioxane (0.5 ml, 13.5 umol) was added to a
solution of methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl { phenyl)acetate (4 mg, 7 pmol) in 1,4-dioxane (0.75
ml) at room temperature and the mixture was left standing overnight. The next day, the
solution was heated to 40°C and shaken for one hour, and thereafter allowed to cool to
room temperature. The solvent was evaporated at room temperature to give methyl (3-
{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-
ylpropyl)amino]methyl } phenyl)acetate dimaleate as the final product.

Further quantities of the dimaleate salt were prepared by the following method:

(b) Maleic acid (0.9 g, 7.8 mmol) was added to a mixture of methyl (3-{[[3-(6-amino-2-
butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino Jmethyl } -
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phenyl)acetate (2.2 g, 3.9 mmol) in methanol (20 ml) and isopropyl alcohol (20 ml) and the
mixture was heated to 50°C until a clear solution was obtained. The solution was allowed
to cool to room temperature and then seeded with a crystal of methyl (3-{[[3-(6-amino-2-
butoxy-8-0x0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-4-ylpropyl)amino Jmethyl } -
phenyl)acetate dimaleate prepared as described in (a) above. After 16 hours the solid was

filtered and dried at 50°C under high vacuum for 72 hours. Yield 2.96g, 95%.

"H NMR (DMSO-dy); 59.88 (s, 1H), 7.32-7.22 (m, 4H), 6.43 (s, 2H), 6.11 (s, 4H), 4.12 (¢, 2H),

3.95 (s, 2H), 3.71 (brs, 6H), 3.68 (s, 2H), 3.60 (s, 3H), 2.94-2.75 (m, 10H), 1.99-1.94 (m, 2H),
1.90-1.80 (m, 2H), 1.65-1.58 (m, 2H), 1.41-1.32 (m, 2H), 0.90 (t, 3H).
LC-MS m/z 570 APCI+ve

Elemental analysis

FElement C H N

Found ratio (wt%) 55.8| 6.2 12.1

Theoretical ratio (wt%) 554 64 12.2

The stoichiometry, base to acid, of 1:2 was confirmed by NMR.

Example 4
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
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)).
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X-ray powder diffraction patterns of the salts described in Examples 1 to 3 above (in

anhydrous form) were obtained as described below:

A Bragg-Brentano parafocusing powder X-ray diffractometer using monochromatic CuKa
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 meausurements. The secondary optics
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 continous scan mode with a step
size of 0.016° 20 at a rate of 4° 20 per minute. Raw data were stored electronically.

Evaluation was performed on raw or smoothed diffraction patterns.

A Panalytical X pert PRO MPD 60-8 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 FIG. 1, FIG.2 and FIG.
3. Tables A, B and C below each list the 20 (2 theta) values (Accuracy: +/- 0.1° 20),
d-spacings and the relative intensities of the peaks shown in the X-ray diffraction patterns

of respectively Figures 1, 2 and 3.

Table A XRPD of Hydrochloride Salt
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A) Intensity (%)
4.6 19.2 100 16.9 52 21
9.2 9.7 7 17.6 5.0 15
10.1 8.8 3 19.2 4.6 8
11.3 7.8 5 20.2 4.4 22
12.1 7.3 6 21.7 4.1 22
13.2 6.7 4 22.1 4.0 7
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Table A XRPD of Hydrochloride Salt
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A) Intensity (%)

13.7 6.5 10 22.9 3.9 4
16.2 5.5 6 24.1 3.7 22
16.5 54 8 27.1 3.3 6

Table B XRPD of Hydrobromide Salt

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

5.1 17.2 100 20.7 4.3 45
9.7 9.1 10 21.0 4.2 52
10.2 8.6 16 21.3 4.2 73
10.5 8.4 6 22.2 4.0 21
10.8 8.2 12 22.5 4.0 26
13.3 6.7 16 22.9 3.9 10
15.1 5.9 19 23.2 3.8 10
15.9 5.6 25 24.0 3.7 13
16.8 53 14 24.5 3.6 56
17.1 5.2 52 24.9 3.6 14
17.7 5.0 16 25.7 3.5 14
17.9 5.0 36 26.1 3.4 16
18.0 4.9 15 26.3 3.4 13
18.4 4.8 13 273 3.3 9
18.7 4.7 22
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Table C XRPD of Maleate Salt
20 (°) d-spacing Relative 20 (°) d-spacing Relative
(A) Intensity (%) (A) Intensity (%)

5.0 17.7 19 17.9 5.0 32
9.3 9.5 86 18.1 4.9 62
9.8 9.1 33 18.5 4.8 16
9.9 8.9 15 19.4 4.6 15
11.5 7.7 24 19.7 4.5 48
11.8 7.5 27 19.9 4.5 30
12.1 7.3 26 20.7 4.3 16
12.6 7.0 17 20.9 4.3 26
13.9 6.4 40 22.1 4.0 32
14.9 5.9 73 22.7 3.9 16
15.6 5.7 15 22.9 3.9 39
15.9 5.6 12 243 3.7 100
16.3 54 13 24.9 3.6 88
16.7 53 16 26.5 3.4 30
17.3 5.1 32

Example 5

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 test

sample to increasing temperature was investigated using a TA Instruments Q1000

Modulated Temperature Differential Scanning Calorimeter (MTDSC) using a modulation

of £ 0.50°C in intervals of 40 seconds and a ramp rate of 5°C per minute. Approximately

1 to 5 mg of test sample was placed in aluminium cups with lids (no crimping) under a

nitrogen atmosphere.
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PaR@IESEemRAYBGen Met hyl (3- _ _
{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9-yl
) propyl ] (3- nor phol i n4-yl propyl ) am no] net hyl } phenyl ) ace

Paﬁi@feesiz(e%ga{%%%h %glrr}g %%“%%lijrgfj)et Nﬁﬁ (SJM) was carried out on the following

three test substances: the monohydrochloride salt according to Example 1 (invention salt),

the dimaleate salt according to Example 3 (invention salt) and the free base compound,
methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-
4-ylpropyl)amino]methyl } phenyl)acetate (comparison compound).

A sieved batch of test substance was fed into the jet mill chamber, via a venturi feed
system, by a vibratory feeder. Micronisation was achieved by particle collisions brought
about by compressed gas (nitrogen) forced through angled nozzles in the jet mill chamber.
Particles of different sizes develop different speeds and momentum and as the particle size
is reduced the particles spiral towards the centre of the jet mill and exit via an exhaust into

a collection bin. The process parameters that control the particle size, in addition to the
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Procedure

Measurement of FPF, starting from substance as received, was carried out according to the
following series of steps:

1. Particle size reduction (micronisation) of received substance.

2. Particle size measurement (after size reduction) using laser diffraction instrument.

3. Manual sample loading.
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Table 2 Test substance Paraneter Conparison cpd.

Monohydr ochl ori de Monohydr obrom de Col um Ther no
wEb@enrsoms Symmetry C18 150 Symmetry C18 150 HQESBIODS/051465

Gold 50 M X 3mm 3. 5ium nmm X 3mm 3. 5ium nmm X 3 nmm

diumparticles particles pargjicles Colum tenperature

(C 60 20 40 Flow (M /mn) 1.0 0.64 0.64 Mbile phase

A 0. 1% anmoni um

Sample loading

Doses of 1-2 mg were weighed manually (without scraping) into the cavities of a prototype
inhaler (see below). Two experiments were run for each test substance and two doses were
used in each experiment and, thus, in total, four doses of each test substance were used in
the experiments. The samples were dried in nitrogen gas atmosphere overnight before

conducting the experiments.

Experimental set-up and deaggregation of powder

The Next Generation Impactor, NGI, was used for the fine particle assessment. This
cascade impactor is described in pharmacopoeias such as USP (general chapter <601>
AERSOLS, NASAL SPRAYS, METERED-DOSE INHALERS, AND DRY POWDER
INHALERS, apparatus 5) and Eur. Pharmacopoeia (5.8 section 2.9.18 PREPARATIONS
FOR INHALATION: AERODYNAMIC ASSESSMENT OF FINE PARTICLES,
apparatus E), where there is a detailed description about how to set up, operate and
calibrate the impactor for use at different flow rates. Two NGI impactors were used, one

per experiment.

A simple prototype inhaler was used for the tests, consisting of an L-shaped cylindrical
channel, comprising a vertical component and a horizontal component. The prototype
inhaler was fitted via an USP-inlet to the NGI impactor. The micronised powder was
transferred through the vertical channel into the bend of the prototype inhaler, (i.e. the
bend of the L-shaped channel).

Each dose of 1-2 mg of powder was drawn with an airflow of 60 liters/min for 2 seconds
(measured at the entrance of the induction port), entraining the powder located in the bend,
and the aerosol thereafter moved through the horizontal component of the channel, through
a spiral mouthpiece and into the NGI impactor. The drug powders were collected in the

induction port and in eight cups (see references given above).

The withdrawal and collection of the drug powders was performed in an isolator (glove)

box with a relative humidity level below 2%.
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The drug powder contents of the induction port and in the eight cups were then quantified

acetate in water

(10/ 90%

using High Pressure Liquid Chromatography methodology as described in Table 2.

Table 2
Test substance
Parameter Comparison cpd.  Monohydrochloride Monohydrobromide
Column Thermo Electron ~ Symmetry C18 150 Symmetry C18 150
Hypersil Gold 50  mm X 3mm. 3.5um mm X 3mm. 3.5um
mm X 3 mm. 3um particles particles
particles
Column 60 20 40
temperature (°C)
Flow (ml/min) 1.0 0.64 0.64
Mobile phase A 0.1% ammonium 0.02% trifluoro- 0.02% trifluoro-
acetate in water acetic acid in water  acetic acid in water
Mobile phase B 0.1 % ammonium 0.02% trifluoro- 0.02% trifluoro-
acetate in acetic acid in acetic acid in
water/acetonitrile acetonitrile acctonitrile
(10/90%)
Composition Isocratic, A/B : Isocratic, A/B : Isocratic, A/B :

Injection volume

(ul)

Detector

wavelength (nm)

60/40%

20.0

283

81/19%

75

244

81/19%

75

244
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above, were cal cul ated. Tablg 3 Data Test substance
Conparison cpd. Mono- hydrochl ori de Mono- hydrobrom de
NG1 NG2 NG1 NA2 NGA1 NG 2 Delivered amount (I ug)

.ected in stage 3-8 (<4.5 ium (lug) Anobunt
Cal%‘C.Hal&;fl es < 5ium extrapolated (lug) FPF
Key Yaiuged fde thcvaiadhtidas o) FIR s di3dind@8omAhS8 HPLC analyses are

presented in Table 3. The FPF’s, as defined in the pharmacopoeia references above, were

calculated.
Table 3
Test substance
Comparison cpd. Mono- Mono-
hydrochloride hydrobromide

Data NGI1 NGI2 | NGI1 NGI2 | NGI1 NGI2
Delivered amount (ug) 720 1396 1257 992 1123 975
Collected in stage 3-8

131 178 383 392 319 414
(<4.5 um) (ug)
Amount particles < Sum,

139 189 393 402 332 427

extrapolated (ug)
FPF (%<5um/delivered dose) 19.3 13.6 31.3 40.6 29.6 43.8

FPF (%<Sum/delivered dose),
16.4 359 36.7

Average over NGI’s
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1396 178 189 13.6 1257 383 393 31.3 992 392 402 40.6
1123 319 332 29.6 975 414 427 43.8 FPF
w@ 2608/0teThglel | vered dose), Average over NG 's RGI/EE2008/051465
35.9 36.7 WD 2009/ 078798PCT/ SE2008/ 051465 24 CLAI M5
1. A hydrochloric acid, hydrgbromc acid or maleic
acid salt of nethyl
(3-{[[3-(6-am no2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n- 9-
yl ) propyl ] ( 3- nor phol i n- 4- ﬁLp/{ gl ) am no] -
5nmet hyl } phenyl )acetate or a solvate of the salt. 2.
Met hyl ( 3-

1 ) priggpeh s ik B?%Pl%%ug GBS At o et By (UIT3-16-amino-
2"’???‘% A T Y 00 AT o MR Y e Dagping)-

medhyt jpbyhyjl{aBetate or a solvate of the salt.

2. Methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl } phenyl)acetate monohydrochloride.

3. Methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl } phenyl)acetate monohydrobromide.

4. Methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-
morpholin-4-ylpropyl)amino]methyl} phenyl)acetate dimaleate.

5. A pharmaceutical composition comprising a hydrochloric acid, hydrobromic acid or
maleic acid salt of methyl (3-{[[3-(6-amino-2-butoxy-8-0x0-7,8-dihydro-9H-purin-9-
yDpropyl](3-morpholin-4-ylpropyl)amino]methyl } phenyl)acetate or a solvate of the salt in

association with a pharmaceutically acceptable adjuvant, diluent or carrier.

6. A pharmaceutical composition according to claim 5 which is in the form of a dry

powder formulation for use in inhalation therapy.
7. A dry powder inhaler containing a pharmaceutical composition as claimed in claim 6.

8. A processs for the preparation of a pharmaceutical composition as claimed in claim 5
which comprises mixing a hydrochloric acid, hydrobromic acid or maleic acid salt of
methyl (3-{[[3-(6-amino-2-butoxy-8-ox0-7,8-dihydro-9H-purin-9-yl)propyl](3-morpholin-
4-ylpropyl)amino]methyl } phenyl)acetate or a solvate of the salt with a pharmaceutically

acceptable adjuvant, diluent or carrier.



10

15

nmor phol i n-4-yl propyl ) am no] net hyl } phenyl ) acetate
nmonohydr obrom de. 4. Methyl (3-

W@ pFo3o0tB9%mM no- 2- but oxy- 8- oxo- 7, 8- di hydr o- 9H pRCT/BE2D08/051465
) propyl ] (3-
mor phol i n-4-yl propyl ) am no] mgt hyl } phenyl ) acet at e
di mal eate. 15 5. A pharmaceutical conposition
conprising a hydrochlorlc acid, hydrobronmic acid or

?ﬂlgéa?t ﬁ%&%l agg togggf i’éon)}% i31‘70 %or thﬁ )})gr aé)Hl:l‘[lcal com 0s1t10n

aamhmmgmpyhhﬁ3<mﬁﬁbhm%nmﬂﬁxabpropyl)an1no]nethyl}phenyl)
acetate or a solvate of the salt in association with a
pharmaceutical l'y acceptable adj uvant, diluent or

1086 bethe s@Pacchrdif; RNARTREGHEIAAL 156TRAHY hiBlinAGEREAT NO
to claimb form of dry ‘powd

corhposmiinatccomirfgap (lsien 5 nr 6 nhmle amamufactdne Dﬁzpmedwimewt fdr the

owder. i nhal er . _cont ai ni n phar maceuti cal ition
neBOR Sy F OSSR ey BN egy GEESEG ¥ ibrpHg dermatis
carRE€ Bé‘;ﬁa@{ftﬂs @) hOfatitis RN MTVAEPYL bgAbrifA PBARInk 0P Berdfat&sil med

in'claimb5 which conprises mxing a hydrochloric acid,

hydrobrom c acid or naleic acid salt of nethyl (3-

{ [
11§ b BE R R RS Sy et DRk siuine
frohﬁbﬁat&[ska)f Sl v@t@s@fwHiltecdapriscWhdingstgia toaeeptticead | y
30accept ab e adjuvant, diluent or carrier. 25 9. The
the@@@rwﬂfe@ﬁw Flasting anepuahgl pRxdreghleniaicid hydrapromigracidy maleic acid
{
sal A g e SR bR 3RE EI koo Hirofynce
moghyliankeylpfop§l Jamims |thethgl [phatyl fabeatp va b salvetstaf ciad sak.
conposition according to Claimb5 or 6 in the
manuf acture of a nedi canent for the treatnent of
asthma, COPD, allergic rhinitis, allergic
conjunctivitis, atopic dermatitis, cancer, hepatitis
B, hepatitis C, HV, HPV, bacterial infections or
dermatosis. 11. A nethod of treating a reversible
obstructive airways disease in a patient suffering
10from or at risk of, said disease, which conprises
adm nistering to the patient a therapeutically
ef fective anount of a hydrochloric acid, hydrobromc
acid or maleic acid salt of nmethyl (3-
{[[3-(6-am no- 2- but oxy- 8- oxo- 7, 8-di hydr o- 9H puri n-9-yl
) propyl ] (3- |
nmor phol i n-4-yl propyl ) am no] net hyl } phenyl ) acetate or a
solvate of the salt. 15



