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gﬁbst P Q{‘Fjrtfngf gﬂnﬂaodnhﬂzn@“ﬂk%ﬁsﬁﬁ%@y &He dritoleyr8itd S¥ledtb@ frém SRPfgPVi ded
3580ty 1 SnRie O 5 9 7 (EHRPES 9 G, BOLPIEL PPl y11-3, 7- i o
ro- 1H pu€i m,ﬂloaék}{‘sf%eéfﬁ@pf%ﬁa s n@CFanR’GNi SNon sanpl es of

substantially crystalline 3- Butyl 8- chlgro 1-{4-[5-(2-

pyridinyl)-1, 2, 4-oxadi azol -3-yl ] buty1} 7-di hydr o- 1H puri ne- 2, 6- di one
forms 1 and 2 40was carried out. Thus, there is provided substantially
crystalline 3-Butyl-8-chloro-1-{4-

[ 5-(2-pyridinyl)-1, 2, 4-oxadi azol - 3-yl ] butyl} -3, 7-di hydr o- 1H puri ne- 2, 6-di on
e (form1l or form?2) having a nelting point onset measured by DSC ( 0.5C)
of : 160 C or greater and 147C or greater, respectively. Sanples of



Since sonme margin of error is possible in the assignnent of 2 theta angl es,
the preferred nethod of conparing X-ray powder diffraction patterns in
order to wOepWdig26a particular crystalline formis to ®CEEPAYOCIONEXK-r ay
powder diffraction pattern of the unknown form over the X-ray powder
diffraction pattern of a known form For exa Ig, one skilled in the art
can over(Cide),eM(RR)-863)-Roidreexanmle Mﬁ@z@ﬂﬂs@aﬂtsg)zﬁ dJor exanople §&hFCHki ed form of
3-Butyl -8-chloro-1-(4[5-(2-pyridi nyl)-1,2,4-oxad iazol-3-yl]butyl}-3,7-d
Lhyd 10 b er 21iHiHeR Sbofinfilr ¥eis sBBL ﬁin@s et rhdi PRI RS eI, her el n.
see Fi gurey or exanpl e, an& reﬁ{l % %Berm ne wiether the X-ray

di ffract'ﬂ%‘?gefﬁ‘apne'i‘ﬂonﬁwt?f@ﬂ HeleNREEDR orm i's substantially the sane as

the % ray powder diffraction pattern of substantially crystalline

3- But yl - 8-tk @mbodindete- X & sbstifitedydy ode &r o upEdiectdd Frobhelyden, 3, 7-d
i hydrol I—rlidx)gjrllnfogfﬁ1 ?-dl one Form1 or 2. If the X-ray powder diffraction
pattern? yi'aIIy 10t he sane as that shown in any of Figures 1-2,

the previously formcan be readily and accurately identified. As used
herei n, hhyet assther solhstimant, ¥is potcfustséradubstitetetlor i’ nmeans that it is
subsfanti al ly free of anorphous form

3-Butyl -8-chl oro-1-{415- (2-pyridin -1, 2, 4.,0xadi azol - 3-

Ty 1 | but roe sl o e bRkt Vbt o and Y SASh R Beadkin temresenta |
meant comteioanhgomnprsing A aitrogeschetereatemalio? fUithes embpdimenhXderresgMect | ess

t han ﬁo%)@ﬁiiatzbﬁl VDY pésreserito pynidiny. larpbiner eﬁ@ﬁ&iﬂ}ent XspricBarts m%z?fyl the

anor phou r f tfoé;ﬁ! s form in
anot her %s%gégrfg%éépg%wé&?g heér%r?r@orotd oust%?/? or%rﬁré%.%tg{r%b ﬁ(gﬁr)xaspect | ess

t han! 219 '&PresRBtSHBAIBRYYIandoY Fﬁpr???”ﬁ%h‘ﬂﬁ sent invention provides a nethod
for the preparation of substantially crystalline

3- But yl - Br srid! ethisodimédtddt thelmPaitidhl, AYid ¥-ahd n is 0. In a further embodiment, m is 3 _

, 2, 4- oxag 94 i 3-yl I butyl}-3, 7-di hydro- 1H puri ne2, 6-di one form as descri bed
her ei n. npounds of forrmula (1) are of potential therapeutic benefit in
the treatnment and anelioration of the synptons of nmany di seases of lipid
met éfol i lsronershbatiimgntchf diie presestnineertiod, R seveléqtexbiromel szl fosexdample

di abet i cpo@yidripRh§Re5H kamipfe MouBHoLy-pEAtpl. daem a, heart failure,

hyper chol est eraem a, cardi ovascul ar di Sease incl udi ng at heroscl erosi s,
arteriosclerosis, and hypertriglyceridaenm a, type 11 diabetes nellitus, 30
type | dinapdurker emedimani ekther present inyertian; i} dassplected flameshiarinfe 208s a,
obesi t y. brAmisa tiandther embgatimedis Riegprasests Ehlothe. avour as t her apeutics for
coropjary artery disease, thronbosis, angina, chronic renal failure,

peri pheral vascul ar di sease and .stroke._;lt has been reporte h the HW4
brd Pvra onscaipbebed 4 156 Ry RYariR R shhrieeun & Sl B e o0

| nf | ammagkynCrepkerybrits alkyyb ofe bl cydeatil afCHaEYFlaalkendméCHaur ol ogi cal

I espons eRetefocyEAUTEBH,), &y, anta(CH) hewvodrg; char act eri sed as the novenent of
inflammatory cells such as nonocytes, neutrophils and granul ocytes into the
tissues., This i sual | y associ at ed V\é,th reduced, endo he*i a!Ya barri ar

funcd on'nafRe EEEAIEN,©) the, £resent iNYEntqn, K BRRSENSnOXAAFrONL gL BRS8N sease
typi cal | gheanyl, Réfisbutyld R cepresarits onlptineianchmliadmadinds OSuch chr oni ¢

i nflanmmation may nmanifest itself through di sease synptons. The ai m of

anti-i an?t e aﬁ'ﬁé{o %%;F/ego?s%\fnéri thF'%Br?%%r?dstégfférﬁg}é’fﬁ%%?gﬁag%‘lﬁﬂgbpmowf | ammat i on

and al | ow ogi'ca CEess ssue repair to

pr ogr es s2SYEXBRIHF £2rbgh atem Paﬁwmvoc?%?ua?%@e&gg@t% racsiLs FYXoHres 8¢ afhi ch t he
con@iundisdiefduahenaniiopeessardiastereomerso Allisagh semenis foratsearatndiuded within ude t hose
of the j@ieHresdn®hveXRIMIrRIIHg hixturés {HRrdbf. rheumatoid arthritis,
osteoarthritis, prosthetic joint failure), or the gastrointestinal tract
(e.g. ulcerative colitis, Crohn's djisease, and other inflammtory bowel and
gast r oi nY\bere agpmapuiheldarmya &h epntaias 2R@kenysy Alkenylens grith: 6is (Fé30d t i ng
from i nf eeard @) jsotrieeismrhay alsatobyurpTbe piesdntipvendinn stobrdesdiaé individual nf | amrat ory

Cyat s e oo e B B e e e et
ysti SIS, [ structi y di seas

(e.0. ny{t%mricifgr)'?s %‘Frer?grt%%gert‘?"gkugYLﬁgggTe@ré_}ll tiple sclerosis), of the
pancreas, (e.g. inflammuation associated with di abetes nelitus and
conplications thereof, of the kidney (e_.g. glomerul onephritis), of the skin
(e.g. dermatitis, psoriasis, eczema, urficaria, burn injury), of the eye
(e.g. glaucoma) as well 15 as of transplanted organs (e.g. rejection) and
mul ti-organ di seases (e.g. system c |upus erythematosis, sepsis) and

i nfl ammat ory sequel ae of viral or bacterial infections and inflanmmtory
conditions associated with atherosclerosis and foll ow ng hypoxic or
ischaemc insults (wwth or without reperfusion), for exanple in the brain

. T S Y M



30 based on net hods described previously, (Weland, T. and Jakobs, K H.
(1994) Met hods Enzynol. 237, 3-13). Briefly, the dilution of standard or
test conpwonder/oneree prepared and added to a 384-wel | pl &Ce/EPRO0&/0YbEINE Of
10121. Menbranes (HWM74A or HM74) were diluted in assay buffer (20mM HEPES,
100mM NaCl, 10mM MgCl2, pH7.4) supplenmented with saponin (604/nl),

Leads ee k3apavatianies disstefeoisormeraror cisImdBstisgmRss IMayhriadieVembeDP, so that the

20111 V@oHO@nt@ﬁdﬁdcﬁrﬂq@%Cb gnBY fractivhiapérpstallisation] clirematayigshy gr3ti]C 6iTP1S

1170 G t d 20p.1
gdded toa/ %isoﬁﬁ%?ﬂ?ﬂe X‘ﬁﬁe QP%M rﬁ%/dél% %g%ﬂ%pa‘r%be ?y #?}éfs gﬁdd ﬁcts]he ploat es
wer e sedpdigallyRyre @t%rmﬁ#'%er WEEaseltIen: sf“GP ag at[‘e FB%%%P%@%& ature.

t he &nd raterhdte usinguebsitiiable ghénal suppoHer pva‘aemr\%cwsita&ladtlmpféh%eadseeker

gaﬁgi ne &%t&ﬁéﬁ&g@ﬁ?byg foPrﬁé&bt{lréacnat bf the c@@éﬁddﬁtdgg rftabﬂgtlae\ggtsria of Spec I I i
i ndi i i vol u
10 pl. ° r‘ta@ﬁlogt"\l%ﬁlﬁﬁ\é %%@or 7 Sggg&&p g%col gWas used. This |>lnvol ved t he

use of only 100 nl of standard or test conpound per well of a 384-well
plate ambrmeﬁnoﬁegsmebf tneecrystalliDdrpg of thadsepoands/\Gotmead ¢l) magrexishe | ow

VO' '“\ %d?g?ﬁé hm&@&% m@@é’é@nn%’é’ Ie%ér%lmve"}\tlgﬂ%n%mﬁw% K& drpget her and

ens pl at e
r ead Wer VPB@HF |°(‘feolr a@i'tém??ré“ ? Ee (v Eormég%yv\@asve lmprovgg é&ﬁﬂqlﬁf ?Vee
conpoundaolaréormest ed in one or both of the [35S]-GIP7S bindi ng assays
descri bed above (i.e. the 10pl and 50gl assays). 10 Data was anal ysed by

curve fig ts%gg)& taaoefta%[( ;5’1%5 .ﬁvegmaﬁ uPcﬂfd%gPﬁtng Waﬁbh%baﬁf&u@' on

usin the ol on urve).
sped |ce"ﬁt?99d‘i“ﬁ@ts §n%xﬁ9‘%§ Bpa%am/%“e‘?rf |585%t§“%?‘rpé‘?sézﬂg?cg t he
maxi mal hegsipabeae. of nicotinic aC| d bi nd| ng. 15 In-vivo testing Conpounds of
the invention can be tested in male Spague-Dawl ey rats (200 2509) 20 whi ch

have be rI)@HQno%g t‘tgrgfetsehfaséggﬁgatto u%ﬁd p{h'e acoi-g @ 5 %WH unds
/K [ r(itq égvage at

are dose ravenou
2fPt € ”CFU' ein

doses r aREMRAESE rah "1”%‘&?9/@95 ‘@I‘éH‘E’)ﬂ(ﬂ)Ch @ 31
bl e)) caml 'lircludidg?rarpite bdostermetdddnclusivade Thatkeis, these windsearet mteoded dngi ng

from 15 g esﬁb@q%lasueﬁﬁf diRsredlemAEho Intsyférs :opls H?ed:lﬁca‘ll{/ aaGifear red to
a heparl tu e ?(1? cto vl?c inson 25 Mcrotainer, PST LH) and centrlfuged
(10, 0009 Yo produce a plasm sarrpl e. The plasma sanples are

assayed for IeveI S of non esterified fatty acids (NEFA) using a
comer ci &4 Lyedvereinatiectekn t*alky¥a (veheen) useldras dgtauprorals parasfreagidbpyreffars dd s,

rel ajg ve, ts $ ﬁ?ond %‘?\Ch@d’ ‘F\k/énocérrb%n %ﬁ\ @ﬁleé’s §Héé|ﬁ&ﬁb@em§e %Iﬁ€QHé st
i

t t

axchi bi t RGP LT SToSTBRS ARS8t SITPEN Ccealymeads i YRSt B be
dosed t cbrenehssi bydrogarbae L£hgingsonteiing phRast Hand| aty mast rfe&amogsa%gmo 600g9:;
n=10- 20 Peim@eooPalkyae Usad theekif dicluale, beteert nbRlidited & mbthlyl (M), ethyle(Etiess  of

24 hour rimention. Pre-study blood sanples (0.5ml) are taken
fro ea(i?tBFdﬁ?rarfoqb@é@grdl ac puncture under recovery anaesthesia 35

(IsoMurane 3.5% with additional 02 (1Umi n)). Ear tenperature neasurenents
ar e t akefhebterml adiyremet las usedt harain mears bbthastraight andebraanhed satyrated) or

t enper atyHsaturateB ehailbastycheeaturatéd Rydrak&Bodlink¥i gralpUERarnples ol akglehe om 5

Cron’ o s MRGuAE, MBI IR0t fifefe (Témggnag)%ﬁteﬁsaﬁgf@ggs ofre then

t aken at our s e test
conpouno‘%’cwr‘tﬂy@”eWa‘Qé "{‘Snﬁ?rk%bampﬁ) 3| ‘éﬁ?& heseip) dal ('Bngnﬂ)‘” %”té'f‘k n by
car disac neprestotse-(Ghdler, -C(CHi)pal-CHp@idsCHesora-cyBlopupyeanplaed thedikealton from
i ndi vi duglanilé 8LiSed RerBiNOVYbMS, - ddkre @tlsarépreéentgr(dﬂz 4andH9cttm4,9§ post - dose.

Al'l bl oo re p 0 Il er stored
on i ce uﬂtfﬁ“thtf‘cﬁﬁd spopRGRepbgeRecfi N INEL b Domefl BULES, 3B,

5mi n) trréalbvle@qtawr\grem ads’f‘@?’ﬂ%d; nths tl?e@sfpﬁreubég k&ﬁﬂe)st"‘t'i‘ieéfd“at meg i |
assayed there iblabAlkytemedinkeradtitiiisa posib@one conpounds accordi ng to For mul a ( )
haveggbeen synthesised (see synthetic exanples below) and tested in the

[ 35S] - GTP7S bi ndi ng assays di scussed above. Sone conpounds according to
formula (1) including:

8-chl oro-3-(3, 3-di net hyl butyl)-1-[2- (et hyl oxy) et hyl] -3, 7-di hydr o- 1H puri ne-
2, 6-di one; 10have utility as internediates in the production of other
conmpounds according to forrmula (1). he exenplified conmpounds (Exanples
1 - 512) have a pEC50 of 4.3 (+/- 0.3 log unit) or greater and an efficacy
of 30% or greater (in relation to nicotinic acid) in the [35F5]- 15GTPyS

bi ndi ng assays descri bed above, in which they were tested. Ceneral
purification and analytical methods: 20 LG MS: Method Anal ytical HPLC was
conduct ed on a Supel COSI I TM ABZ+PLUS coI um (Supel co) (3pm 3. 30mx 4 6rrm

~ o~ A o .. .



20 MeOH, onto a cartridge previously conditioned with MeCN and equili brated
with 5% MeCN in water. The product was eluted with a suitable gradient of

0. 1% HCOAMOI200MEt1 and MeCN (0. 5% HCO2H) . Ami nopropyl BPEEPROcODISGH ref ers
to the use of cartridges pre-packed with 40pm 120pm am nopr opyl
functionalized silica (sold by Varian Inc.). The crude product is 25

t ypi cal | The teadedikenylDadused/beteimrefensrtosa stmightzorduanchedgrydppcarhasuchain

condi t i %Hh@anﬂih? IndVBSddifieENeurilaH dfadartSsHTaRRBNWISichVebAtals rdominbFe §&@te and/ or
DCM (3 Oti é um vol unes) and the acidic conponents usually eluted with
an el uen 8nt aining a proportion of AcOH (2-20% . 30CasisTm Cartridges /
Casi sTm SPE's refer to SPE cartridges packed wth a pol yneric sorbent
manufsact Theetériny alkprey\\as esed Bergiroredféisdn.a Staight arrtrangheidcidrgcackardchadimned
with 3 C@Jntgmng%él@séa@éd Wﬁﬂﬁeﬁﬂﬂcﬁ%ﬁh'dt&hgtﬁﬂcﬁﬂ’cbﬁla%t&fe BehES til (j*'@ sanpl e
i s | oade SalTs and 1 norganics are eluted with water and the product

typi cal Itf)'mé1 uted with MeOH or MeCN. 35 GreenHouseTmrefers to a 24 reaction
paral |l el synthesiser platformavailable fromRDT Ltd, UK As i ndi cated
above, C'n'ié)téhﬁdéydlﬂall&vra‘ﬁﬂﬁd(ﬁe)elﬁmyfefs toch seterated imonacyctic hydroearbomrigg

40meg) cges%ﬁpéts S E3GHDIER! Of Sudl o wﬁéﬁncmab (heopRpHI 2yBBbutpl
dysl I p|

er ema theré is provided as
anot her ‘é’ 8 ﬁyc%ﬁ)exty 89‘88%%@ W%’ﬂ??%‘n at | east one conpound of
formula (1) or a pharmaceutically acceptable derivative thereof, for use in
human orTieettemh MaydodRshyei B, usdd MRXEINPlefersNtd k@ uhesturmed rn- stosatider s of

|1'pi d %gg&&gﬁé‘h@}SQGbﬁ‘%&W'é 'éiasmoﬂagsm %%Lmyeﬁgto?'msreaﬁoauch as

di abetic m xed dysl

1y peHRC P FRURP onie XSTRSE O SHOT LS ANGIAS GUHSRIORE b HSEPHIEDY <.

art er i osoyjclpestesyl, eyutbhexpeylt cyicphgptenyldainastenylaed the lideabet es mel |i tus,
type | diabetes, i nsul in resistance, hyperlipidaem a, anorexia nervosa and

obesi ty. Astejﬁg S SRR MR ARl ROV IRDClAl, MRGchd) of Rpldiear et

of cor on OSI S, “angi enal

per i pherRydrecaskan ﬂf‘g d‘t’@%&@eatat?askf’%li@g ipharomatis. E?‘WPt?éQOfa%JCQ 9PMPher
enmbad neintludé phéreyl,praphthyt or tetramtdrarapathalergbandthe likenpound of fornula (1) or
a pharmaceutically acceptabl e deri vat| ve thereof, for use in the

manuf act yr e, of di c nt f t. he

met abol i SHf tef% %ﬁgﬁe ?qu}ﬁrﬂ'ﬁé eéis g%ﬁédﬁ?’?? §§ rﬁ’?’i ngen%’ "8m$ﬂ8h as
di abet i cring/ef a;ﬁuw&e&ma raem ¢red Sucyglis pIgmalisdinida ¢ CO'Ffétﬂ"tg i 49 hpeteroatoms,
hyper choésstiademsmdantlycselebtod fsaubyyen) mitagen amtsulphurg Thérteemag bé enesrs,

art e4d OS,ﬁabE{ Q&foﬁal %%uﬁﬂﬂﬁéﬁt& gl & ﬁﬁé 951‘5611 %tontnsy Balpled &Q%Eﬁﬁtdﬁ%&dh& us,
type | dia i n

n,res erli ervpsa,
obesi ty. 288 E(f'l'i'gst' CLEOWLE gcfté"aéf"é{ BC{?B{'u@aZ?' t%gaezoﬁlﬁ ' %zelly gat nent
of cor onexrazolyt, tthingol@l0 akadiazalyl, tsnthtﬁmbrbugoxaaﬁlgt Naad'é?-‘FP'YJlnPWaﬂé'nab’fafZaM ure,
per i pher @rinvi@yc pyrifazitys @y fezirai Coysidyio kitazinyl, tetrazmhyl landethapikee Ekanplds tdfiat

ref er encesEEes Bdfadd AAIHRIGEX GGG .w&ﬁH&ftﬁwﬁmaﬁnﬁ%egyneseamfyl

;ggg{égrgéﬂagy'coﬂﬂ ?'i"éflms phihg %ﬂ& er'PEB thWéﬂtW of'”aﬂ%l i W@WP 5) Z?WBP'&" 'is

provi dedindoliZrghst imdezolybnpeuridylof pyraledysidiny) ofurapyptwwdmcdlﬁnmfataryl
accept ab.%sbéi%mfé’fwlvebértt%trﬁéﬁ 1,f Obers®fnit8zdINIE beRAXERAIYI, Ofbef6io6xR0I, Of

MLl T HETS W AT gxlgt bBh e R0 BelRRL kRN APShORRT 2. FO!

exanpl e, rOVI eas he conpoun (1) or a
phar maceutl cal I y accept abl e derivative thereof in the treatnent of diabetic
dys|35i daeerteamn “hieteeatydlyk laspisedderain réfees to & 4471 mempetegpmpotryciisting aeai a,

L ylo:r : .l ﬁsa@;g}t? nta;stséréﬁtcgtétfdeggé maggfa?sne ARkt or PerfdligNGRaturated
hF ombostdiating: | B8 (R R SR indprenpaNty. SARRRE for bkfdeh, AltgeR o
35car di osdRNul Bhefe sayde ong Qfdﬂﬁ@aﬁﬂﬁ'@ﬂ@iﬁpé%%qtﬁe’éﬁ PatheHRg 631587 Stomd
hypert ri gkamgles defesuch monddyclics rings biecludelepystatididyk, hadetitinyts pyrbzafidimght of
the gy esghlzofidh ﬁn:ﬁ% ena.ﬁﬁ' Uggz?rfz%l CopBiphBiir] a@n tﬂtonmbwmw arth.sfmiemynent S

and covers a art'icul ar 4 titu escr erein
above fopYd2pIg! unéf'%z efﬂ a%’m’ul %PP)/' OXRII: (S’H%Pts yl, ﬁg s 8Fet E%ﬂt. on
provi desoxatfiande ofdithianykast dthérQﬁéfﬁbﬂund t@tra'nmrﬁ@r%vy b ) @phygropyranyl

phar maceutical |y acceptable derivative thereof, in the manufacture of a
medi cament for the treatnment of inflanmht ory di seases or conditions of the
joint, for exanple, arthritis (e.g. rheumatoid arthritis, osteoarthritis,
prosthetic joint failure), or of 5 the gastrointestinal tract (e.g.

ul cerative colitis, Crohn's disease, and other inflammatory bowel and
gastrointestinal diseases, gastritis and nucosal inflanmation resulting
from | nf ectl on, the ent er opat hy pr ovoked by non- st er oi daI anti -inflammat ory

Y o o



15A compound of formula (1) or a pharmaceutically acceptable derivative

t hereof may be enpl oyed as the conpound per se in the treatnent of a

di sease wweneonmamn- acti vati on of the HWA4A receptor cORCTIEPRG6H01865t he

di sease or where activation of the receptor will be beneficial, an exanple
of this is where a conpound of the present invention is presented with an
accept altbtalyaropyeanyl,n tetrehydoopyridinyh petaahydeenyrimidinylf otetnahydrothicpeng, 20

c?‘{ Li teL t%ﬁydr&ﬁioﬁ%ﬁﬁ?diatiépaﬁﬂ,e& h§l iy !tm,euﬁ@n@)@,ﬁ@e@@'tf Rgck Wit bl e
W e. ot her, I ngr ) . i _ rious
Yo the risge rantd MRRINENSF okl beh2baladh, dindidinl 'z 2 A8lebiysf-SHE L 0

be for m3-benzazeping tetichydisrawnelipyl anddhe liXgant i on as a unit- dose

formgl ation, for exanple, a tablet, which may contain fromO0.05%to 95% by
wei ght  Ofpd {afin& WREUERY oP Fhdidreas (8ERIMdreR-refer td IR examBld, alfiudRfe, cMidringe those
sui t abl or oral, Tectal, topical, buccal (e.g. sub-lingual) and

par ent ertiPMNe 0% A9 neous, intranuscul ar, intradermal or intravenous)
adm ni stration. 30There is al so provided according to the invention a
process T tepheBa Aaloakylots 4ed hergih acfercield Ce.ablkgognoap idsi definedihetein
COMg! S EgndPbik! | et 13dddOWith ISRl ExXafpIy 8F such
adgﬁrcl)i Sﬁégﬁﬁn&gﬁ%gﬁghé‘g{aﬂ%ﬁﬁ dtont gwr%%ée uni ts g%lﬁ gs pcapsulstlajcs:,

) d ) h
cachets,grP'ﬂJQse'HﬁléggﬂForpg{')‘Vg g@érléeﬂh :)Wﬁ‘é?rﬂ?tﬂﬁl @dﬂpgﬁgﬁqerm ned anmount of 35

a a conpound of formula (1) or a pharmaceutically acceptabl e derivative
t her eof | A@gsedl RAUAEWhEre DERNPiCFferdsd B FMditd BUbSItuRISHY BAGIREIOFrOUP 0AN
aqueous t?arv'nﬁo hQ%P?qoolflé skb&#ﬂechts”q.r IR AParfibdiad 555%‘135 %ch"@%@ﬁs}i}ldﬁoﬂ'ié

enul si on. |._ eneral, “the formul A ons are prepare E)y uni tormy and

i nt i19at eIRpCHadItS iybe Hedersiepe thal astubstiution May P Rigsent aha%a%%w '838? y
accept algreupleri vative thereof, with a liquid or finely divided solid 40
carrier, or both, and then, if necessary, shaping the product. For exanple,

a tabl et nmay be .prepared.by co i Of,. oyl _dj r.,.granul es of
t he corrp-g?.?néerg} B'&? CSUt ﬁa}iy o%cré_gg%ﬁa% @gré\g:{ytv ?2%5 I 99%%?‘53@(%%2” e,tr0 i \%a ive
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or wetting agents such as sodi um auopiérl} H’el‘ﬁ at e. e ta lfeg‘:tﬁz ¥ e coated
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i ncl ude | ozenges conprising a conpound of the invention in a flavoured

base, usually sucrose and acacia or trggacant h, and pastilles conpri sing

t he conpound of the invention in an ine?t 30base such as gelatin and

gl ycerin or sucrose and acacia. Formul ations of the present invention

suitable for parenteral adm nistration conveniently conprise sterile

aqueous preparations of a conpound of fornmula (1) or a pharmaceutically

acceptabl e derivative thereof, the fornulation nmay be isotonic with 35 the

bl ood of the intended recipient. These preparations could be adm nistered
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Lotions may be fornmul ated with an aqueous or oily base and will in general

al so contain 5one or nore enul sifying agents, stabilising agents,

di sper si yoagevigz61suspendi ng agents or thickeni ng agenP€T/EP2MNGONE6S or

external application may be formed with the aid of any suitable powder

base, for exanple, talc, lactose or starch. Drops may be fornulated with an

aqueous lbwill bacapraegiated thatader pharmaceutinal sise,gthenisalirornenlvatel| sgieired 4
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agai nst the sane di sease, the dose of each conponent may differ fromthat
when the_conmpound i s used al one. 20Appropriate doses will be readily
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t hereof represent a further enbodi nent 0f the invention. The conpounds of
the present invention and pharnaceutically acceptable derivatives thereof
may be prepared by the nethodol ogy descri bed hereinafter, constituting a
further enbodi ment of this invention. 35l n one enbodi nent the present
invention provides a nethod for the preparation of conpound(s) of formula
(1) froman appropriate starting material, for exanple conpound(s) of
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H6 OH R1-L, base or R1-0H, coupling agent HNI (v)3 0 N R2 | gnorpholine
or Pd(PPh3)4 (v N, N-dinethylbarbitudc acid 15 i) Al kylation of guani ne
with al |l yWoRpgfil@s1ii) Diazotisation with sodi um nitrit @CTHEHPRGONSHY
hydrolysis to formthe xanthine Hi)Chlorination iv)Al kylation at N3
(Exanpl es of suitabl e bases include Na2CO8, _Cs2CO8, K2COB) 20v) Al kyI ation
at Ni(Heeng) baving a siflingcintpasekmearirediby RSEAES. 56 PEAP0 “Rersgate

vi ) Pal | aghidura7e@tonlgpessst, respestikelyof the ally' group wherein L represents a
| eavi ng group, for exanple hal ogen 5Pr ocess 2: A process according to the

t f
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he
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revlgrsg,ea@g r&sbain gmtgan@gy ope useful for production of
conpound(s) of formul a {J wherein L represents a Ieavr ng group for

exanpl e hal ogen, d represents (m1), and R represents - , Process

4: A pr ok Eeetagiftrestionapoles acreuntiurdinsitions phyarigus paaksig th%%efﬁ%é&ff%q 08 in
whi ch Rlpdteror piighatardations isdsenad Aiteticanglds ark expgctbe basexf o theor product i on

of compayyadis hifthctdAERY Brpfbyel and the analyst's sample preparation technique.

15
The substantially crystalline forms of 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-
oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione can be identified by the presence
of a characteristic 2 theta angle peak, or by multiple 2 theta angles which are
reasonably characteristic of the particular crystalline forms. To identify substantially

20 crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-
1H-purine-2,6-dione (form 1), these peaks occur at the following positions, expressed
in 2 theta angles (+0.1 degrees): 5.4,6.7,9.7, 11.1, 12.9, 14.0, 15.6, 16.3, 16.7, 23.1
degrees. To identify substantially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-
oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione (form 2), these peaks occur at

25 the following positions, expressed in 2 theta angles (+0.1 degrees): 5.2, 6.6, 10.4,
11.2, 13.4, 15.6, 18.1, 19.5, 20.9 degrees. In one embodiment at least one of the
foregoing 2 theta angles are employed to identify substantially crystalline 3-Butyl-8-
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione
form 1 and substantially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-

30 oxadiazol-3-yl}butyl}-3,7-dihydro-1H-purine-2,6-dione form 2. In other embodiments at
least 2, 3, 4 or 5 (where applicable) of the foregoing 2 theta angles are employed to
identify substantially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione form 1, substantially crystalline 3-Butyl-8-
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione

35 form 2.

Some margin of error is present in each of the 2 theta angle assignments. The margin
of error in the foregoing 2 theta angles is approximately +0.1 degrees for each of the
foregoing peak assignments.

40
Since some margin of error is possible in the assignment of 2 theta angles, the
preferred method of comparing X-ray powder diffraction patterns in order to identify a

10



0O HNAl kyl -L, base or R4INO NNC A kyl-OH coupling agentAO0O NRZ R2 O

rN, _ ROAT,d H Pd(Ph3P)4 NNN'------ | R 0 HOALdD 1......... LI
N, am ne WO 200700l  and coupling agent O'NN |1 R2 WO PCT/EP2006/007865
2007/ 017261PCT/ EP2006/ 007865 wherein L represents a | eaving group, for
exanpl e hal ogen, d represents (m1), and R represents -NRSR7 or -O0RS5.
Process mrticlasicoystallinefonn isdiormyetiay theeX-ravrawden diffragtiop pafieiof he ompound( s)
of formUané\Jvh forfn over ek XraypewdepIdiftrestion payteavefl eknown faam.oFer @xanh;ﬂerazol e.

@Oﬁg 9 X e%wgh o] 339%5%1 &efd ¥%Fh W@Mé%@; AEg @?ﬁ%f 9h u gt mgg,yg) H
PN 1 TR b3ty fhharw ra5-raurdip)- szx <GBy 33 A‘
5 purine-2,6-dione, obtained using the methods described herein, see Flgure 3 for
example, and readily determine whether the X-ray diffraction pattern of the unidentified
form is substantially the same as the X-ray powder diffraction pattern of substantially
crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-
1H-purine-2,6-dione Form 1 or 2. If the X-ray powder diffraction pattern is substantially
10 the same as that shown in any of Figures 1-2, the previously form can be readily and
accurately identified.

As used herein, the term “substantially crystalline form” means that it is substantially
free of amorphous form 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-

15  yllbutyl}-3,7-dihydro-1H-purine-2,6-dione. By “substantially free” is meant containing
less than 50% of the amorphous form, in one aspect less than 20% of the amorphous
form, in another aspect less than 10% of the amorphous form, in another aspect less

" than 5% of the amorphous form, in another aspect less than 2% of the amorphous
form, in another aspect less than 1% of the amorphous form.

20 '

The present invention provides a method for the preparation of substantially crystalline
3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-
2,6-dione form as described herein.

25 Compounds of formula (l) are of potential therapeutic benefit in the treatment and
amelioration of the symptoms of many diseases of lipid metabolism including
dyslipidaemia and hyperlipoproteinaemia such as diabetic dyslipidaemia and mixed
dyslipidaemia, heart failure, hypercholesteraemia, cardiovascular disease including
atherosclerosis, arteriosclerosis, and hypertriglyceridaemia, type Il diabetes mellitus,

30 type | diabetes, insulin resistance, hyperlipidaemia, anorexia nervosa, obesity. As such,
the compounds may also find favour as therapeutics for coronary artery disease,
thrombosis, angina, chronic renal failure, peripheral vascular disease and stroke.

It has been reported that the HM74 and HM74A receptors are involved in inflammation
35 (W002084298). Inflammation represents a group of vascular, cellular and neurological
responses to trauma. Inflammation can be characterised as the movement of
inflammatory cells such as monocytes, neutrophils and granulocytes into the tissues.
This is usually associated with reduced endothelial barrier function and oedema into
the tissues. Inflammation with regards to disease typically is referred to as chronic
40 inflammation. Such chronic inflammation may manifest itself through disease
symptoms. The aim of anti-inflammatory therapy is therefore to reduce this chronic

11



li I ) mesyl anhydride, base ii) NH containing heterocycle, base iii)

Pd( PPh3) 4 wherein L represents a | eaving group, for exanple hal ogen, d
repr esent®Wone7i01726and R represents -(alk)n-Y. 15 20 WBCT/EP2006/007865

2007/ 017261PCT/ EP2006/ 007865 Process 6: A process according to the

i nvention for preparing conpound(s) of fornmula (1) in which X incorporates
an oxadiiaflahmatiovhandiatiow foe phes pbysislogichleprocess ofr leglingfand tissuapepaind ogen, d
represenys ,@g}sl R represents an alkyl group and R represents -(alk)"

15Pr ocess % A process according to the invention for pr epari ng corrpound(s)
of formula (1) in which X incorporates an oxadi azol e

2007/ 01 72amutsy pPitfEerateesdiseases Py candilions forpuligh dhe Qoe‘Poumimf togy,
couplsi ngprageEmtinverkiriNmay j[demonktrateiulilitidridRidiehosd2Nhe gbirt; ot exampletdbitis baseN

gA:\Ielam e.g. rmﬂmdcﬁgﬁglbni&é@%ntlg B@r&} cﬁfﬁsfﬁltlusre) or tH@@é@t’rcﬂnt’est" r%rprtesents
nts an
al kyl p@ﬂ’g ér@ ﬂc Fgﬁ WE S ro(hg%k;}ﬁer Pgrb{ Ser In Iﬂ %%rgsgmg c%ﬁ ing to
t he |nvegﬁstromtes@nalmléwﬁsngastnm%aném@pe@l inflaromation resuitegdrem ipfeelitnmay be
useful fihe epterppatay ippsvoréd &y mumusteioidal ahtidrflammatotyOdrug$) lof sheclunpreses st eps

(1i5) ! Mou kegcidlt) re%hlrﬁbﬁpﬁﬁﬁeés fsOhdRWRY R¥hma, cfstit)Mlrbes 2b¢ @Arddtc BBstructive
umonary dlsease) of the heart (e.g. myocarditis), of nervous tissue (e.g. multiple

sclerosis), of the pancreas, (e.g. inflammation associated with diabetes melitus and
complications thereof, of the kidney (e.g. glomerulonephritis), of the skin (e.g.
dermatitis, psoriasis, eczema, urticaria, burn injury), of the eye (e.g. glaucoma) as well

15 as of transplanted organs (e.g. rejection) and multi-organ diseases (e.g. systemic lupus
erythematosis, sepsis) and inflammatory sequelae of viral or bacterial infections and
inflammatory conditions associated with atherosclerosis and following hypoxic or
ischaemic insults (with or without reperfusion), for example in the brain or in ischaemic
heart disease.

20
In one embodiment, the compounds of this invention are useful in the treatment and
prevention of inflammation, diabetes and cardiovascular diseases or conditions
including atherosclerosis, arteriosclerosis, hypertriglyceridemia, and mixed
dyslipidaemia.

25

Nicotinic acid has a significant side effect profile, possibly because it is dosed at high

level (gram quantities daily). The most common side effect is an intense cutaneous

flushing. In certain embodiments of the present invention the compounds may exhibit

reduced side effects compared to nicotinic acid. HM74A has been identified as a high

30 affinity receptor for nicotinic acid whilst HM74 is a lower affinity receptor. The

" compounds of the present invention show greater affinity for HM74A than for HM74
therefore may find use as selective HM74A agonists or partial agonists.

The potential for compounds of formula (1) to activate HM74A may be demonstrated,
35 for example, using the following in vitro whole cell assays:

In-vitro testing

40 For transient transfections, HEK293T cells (HEK293 cells stably expressing the SV40
large T-antigen) were maintained in DMEM containing 10% foetal calf serum and 2mM
glutamine. Cells were seeded in 90mm culture dishes and grown to 60-80% confluence

12



v) Formation of aldehyde at C8 by lithiation with Li HVMDS and DMF quench vi)
Conversion of the aldehyde to the nitrile vii) Palladium catal ysed renoval
of the alw@ogroms120wherein L represents a | eavi ng gr oRpT/EPRWonemsss 9: 5A
process according to the invention for preparing conpound(s) of formula (1)
in which R3is G or Br conprises steps (i) to (iv) of Process 8 followed
by: R38:240) wiorBto transfectign. HalHagraretHMPdAt (@ BeokTg anESsion KBEDer i)
Pal | adi Uty 145884y was suBOBNE inQb at nhﬁm]ﬁ{dlih’h eQﬁr@BﬁoﬂQeBbﬂQ%ﬂNA’@ZInvitrofgenl}\ A ()
process accor e .Oonrmf Or ep u S a
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20i i i ) DeBiEAS Witht 30 Lipofectaming in AHm! oh Qpti-MBMghie dieghpolegiss ﬁ'!?e)rﬂ"sd Wa% eavi ng
group 2Snéubmtedat dbm teMperidTe Gt 2o GTIbER? 0R6ABDISES! A6mi of &pdi-MENOr di ng
0 ors Tompd o kiselEHAS LIMERTRAGINE niure firrth Bndlom! o 2 0V wh

0 (V). rpees ere
R2 frome?t(f'i'EnetgfiT e éBe@N&hﬂa‘fv? tagh %‘f"tﬁ%w& ol“feé%/e'ag% 5.‘_94 ,% a%.ai‘Ll)
R2- L, bdgansfertiopynPertussis toxin treamerf(waehgaraed mﬁpbﬁgpplﬁ@@ atipyyjinte ppedia i )
C eavageato50idoht! ofor SEY. pAIDttemisient tainefeption atyries iinvoledy tatransfeoiorNaf
f ol I1%wedregé(ptgﬁggémbpmtﬁM%ﬁé}gg%%_ of the ally! group 10wherein L

represents a vi ng group A process according to the

i nvention for preparing conpound(s) of fornmula (1) in which 15R3 is C, Br
or | confporiganeratioppd stable tcell (ingy thsr alppvsceethod was Lsegip biansfegtrGHOART um

cat al ysegbiis a8det] in@ix @kl Mishes geiwr2d 309) ldahf@gpeat TiuseadellShers maghtdibéd NBS or

?Lﬁpofjﬁﬁ?E?ﬁgﬁ?s@asﬁFSfﬁf@a;g@{aﬂéﬂg;f‘ogat_'ﬁﬁtré%ﬁW%!mkér Rl 1

| HEt1§H, sQhum and: 2mM gjytamine. post-transfection the media was supplemented with
400ug/ml Geneticin (G418, Gibco) for selection of antibiotic resistant cells. Clonal
CHO-K1 cell lines stably expressing HM74A were confirmed by [*>S]-GTPyS binding
measurements, following the addition of nicotinic acid.

20 P2 membrane preparation - Plasma membrane-containing P2 particulate fractions
were prepared from cell pastes frozen at —80°C after harvest. All procedures were
carried out at 4°C. Cell pellets were resuspended in 1 ml of 10mM Tris-HCl and 0.1mM
EDTA, pH 7.5 (buffer A) and by homogenisation for 20s with a Ultra Turrax followed by
passage (5 times) through a 25-gauge needle. Cell lysates were centrifuged at 1,000g

25 for 10 min in a microcentrifuge to pellet the nuclei and unbroken cells and P2
particulate fractions were recovered by microcentrifugation at 16,000g for 30min. P2
particulate fractions were resuspended in buffer A and stored at —80°C until required.

[°S]-GTP;S binding - assays were performed at room temperature in 384-well format
30 based on methods described previously, (Wieland, T. and Jakobs, K.H. (1994)
Methods Enzymol. 237, 3-13). Briefly, the dilution of standard or test compounds were
prepared and added to a 384-well plate in a volume of 10ul. Membranes (HM74A or
HM74) were diluted in assay buffer (20mM HEPES, 100mM NaCl, 10mM MgCl,,
pH7.4) supplemented with saponin (60ug/ml), Leadseeker WGA beads (Amersham;
35 250ug/well) and 10pM GDP, so that the 20pl volume added to each well contains 5Sug
of membranes. [**S}-GTPyS (1170 Ci/mmol, Amersham) was diluted (1:1500) in assay
buffer and 20ul added to each well. Following the addition of the radioligand, the plates
were sealed, pulse spun and incubated for 4hours at room temperature. At the end of
the incubation period the plates were read on a Leadseeker machine (VIEWLUX
40 PLUS; Perkin-Elmer) to determine the levels of specific binding.
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.---,2(11) RRCNIONNH2 1 (i)R2R2 5 1) Pyrimdinedione formation ii)

Al kylation at Ni iii) N trosation iv) Reduction using Na2S204 or a simlar
reduci ng WGen7/00026) Xant hi ne formati on vi) Hal ogenati on aPCTEPROAG7SKMCS -
wherein L represents a |l eaving group WO 2007/017261PCT/ EP2006/ 007865
Process 14: A process according to the invention for preparing conmpound(s)
of for miThesglassays wereviefined by redusingetbe final asspiyolums tgr Hup!. Fﬂsgfﬁwad'ai ti onal
step to 4d3gy aaBdsEd pRtEDEHAS UsEESTHIS hedived theeuseaoltbrily 1@@nt ofcstarmdard or  10use

N the REGPRSAbOGHY BEr Wi BKATBELNCRNIAN ahdSfS B SnéiRtiahE! adB00kg

purifying resulting conpounds, ope or, nore of whicth may be of th
present eadaerkes Y 8Mer%§aﬁﬂ the ﬁ(‘-’:" YUmgPrRISER: nli)‘if"h?rgeg'yg?%ﬂgl ?r‘ﬁcgf‘\’ i '2 frgm
one & r®TRyS weteablixedstopetbat snd then 3@ pbohtpis mbewarteedispgnsedupeashivsiol |

acet oni tjpkhtatioh af® bl flad visre ideriied f6f theUOuf drie80 @rasegysinrm such as Silica
Redi sepTM cartridges and subsequent eluting with a suitable 15sol vent such

as dichl oronet hane contai ning ethyl acetate. \Were desjre r_necessary, as
a final Atayempliiedrsorapounds Herstestednnneng or ot ot dbe | 5§]'83§Q’1$t I?‘fﬁ"‘@:orrpound
of for maszayd deszabedeboveni.erthed Oudaral S0ybbssayareuti cal |y acceptabl e
deriqpative, for exanple a resultant conpound of fornula (1) can be 20

ted int |t f Vi . t] [ § f i
ot her AN ARABRRAPY °5Qv"s3@%}5;%%9#@%%5?”@%w%"a”lyr?‘?ﬁersﬁea'?;%mg%igé@éﬁ%ﬁ' 'L be
known t cequatien ysing He XEaQ sefwarp pagkage (mepsReainta fetates iipmany OneCuReE)d

at mAt nospbeific didigisexpd¥Bd BDPESE atydsifs efiichey cbmpBaaibdhe (skiR)al

DBADDI ?Fré@%@ﬁé%ﬁ?ﬂ%ﬁﬁ&%??&%i iffg, DCMDI chl or omet hane . .
DI PEADI i sopr opyl et hyl am ne met hyl sul f oxi de DMFN, N- Di et hyl f or mam de
Et OACEt hyl acetate EtOHEt hanol Hour(s) | PAIsopropyl alcohol Miltiplet (NVR)

In-vivo testing

Compounds of the invention can be tested in male Spague-Dawley rats (200-2509)

20  which have been fasted for at least 12 hours prior to the study. The compounds are
dosed intravenously at either 1 or 3mg/kg (5ml/kg) or by oral gavage at doses ranging
from 1-30mg/kg (10ml/kg). Blood samples (0.3ml tail vein bleed) can be taken pre-
dose and at three times post-dose (times ranging from 15 minutes to 6 hours post-
dose). Each blood sample is transferred to a heparin tube (Becton Dickinson

25  Microtainer, PST LH) and centrifuged (10,000g for 5 minutes) to produce a plasma
sample. The plasma samples are assayed for levels of non-esterified fatty acids
(NEFA) using a commercially available kit (Randox). Inhibition of plasma NEFA levels,
relative to pre-dose levels, are used as a surrogate for HM74A agonist activity.

30 In order to determine whether compounds of the invention exhibit the flushing response
associated with nicotinic acid they can be dosed to conscious guinea-pigs. Male
Dunkin Hartley guinea pigs (300-600g; n=10-20 per group) are fasted for at least 12
hours, but not in excess of 24 hours prior to experimention. Pre-study blood samples
(0.5ml) are taken from each animal by cardiac puncture under recovery anaesthesia

35 (Isoflurane 3.5% with additional O2 (1L/min)). Ear temperature measurements are
taken by placing the left ear of each animal over an infra-red temperature probe.
Measurements are taken at one minute intervals from 5 minutes pre-dose to 30
minutes post-dose. Temperature measurements are then taken at 15 minute intervals

up to 2 hours post-dose. Animals receive test compounds by oral gavage (5ml/kg).

40 Blood samples (0.5ml) are taken by cardiac puncture under terminal anaesthesia.
Blood samples are taken from individual animals to provide data at 0.5, 1, 2, 3, and 4
hours post-dose. All blood samples are placed on a blood roller for 5 minutes then
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MDAPMass directed autoprep MeCNAcetonitril e MeOHWMet hanol m nM nut e(s)
NCSN- Chl or osucci ni m de NBSN- br onmosucci ni m de N SN-i odosucci ni m de Quart et
(NVR) rt R¥OR7ép¥iat ure RTRetention tine Singlet (NVR) PESPEBGOGCHIShASEe
extraction cartridge Triplet (NVR) TEATrifl uoroacetic aci d

THETet r ahydr of uran DVEMDUl becco' s Modifi ed Eagle's Med

HEPES4- (stonegl ingss 6ptiihe gnehef thei stedyr - l@tllﬁamsfiﬁqg'ﬁ Qﬁt@na(&?QP(Lq foR BRI the um
hexanet hpihshsiid yaasfeted listat frSEMUbES randestbredsat s20P6t indik yassayedl for NEFA

MEME- met Doxy ,qw@ﬁyrret hyl Boct - but oxycar bonyl THPt etrahydropyran Bri ef
description o Igures Figure 1: XRPD data of substantially crystalline
3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-

1, 2, 4 oxSathazemmupils laecerting3tor Fatmylar @- havep beemsynthgsigpdrises Gymthetic 5

Fi gure Zexaripida ISb?évﬁ &Hd euleatimite [2S)-GTHY S dirdling assays discussed above.

3- Butyl - 8-chl or o- {4[5(2 pyr|d|nyl)

1, 2, 4- oxadi azol - 3-yl ] butyl} -3, 7-di hydr o- él—l—purlne 2,6-dione form 2.

Fi gure 350M% EPTNRQURKES agepigingodoryia B eluding: a | y crystalline

3- But y| -Bellhtos3-(3,3-djreth@b(®h)-1-[2-(ethyloxy)ethyl]-3,7-dihydro-1H-purine-2,6-dione;

10pypi di HB(IE)utlﬁty?as‘}nt@ﬁﬁé’dl@té@'m fre)prbdutitid of 8thér dbrpélints ddcordingte-fermfuigli one
Form 1 Form 2. WD 2007/ 017261PCT/ EP2006/ 007865 The foll ow ng
non-|im rng exanples illustrate the present invention: Synthetic Exanples
5I't should be noted that the assignnent of (Z)-stereochem stry set out in
t he conprhenelsensplifir icofmpedndse(Exanipies heoH1Dekaveca pECsnefdd. B \(+/e Ok lognanit) al

dat a. Th@r ghteP §l§'n|éfﬁ@ac5/rbft3@% 8f Grestdr! (|r\aile$é?|thGQﬁdBtlﬁi% ddtintthe*esjcan be

. oor b B S et SREE P lf g fltiparcr o Lunec

rotational barrier as a stereochem cal probe of benzam doxi mes. 10Jour nal
of Organic Chem stry (1975) 40(20), 2979-80) Exanple 1:

8- Chl or o dsd 3 4| L5 ORBgNY het hy11- 1H pyrazol - 4-
purf ne- 2, 6- di one 15a)

8-Chloro-1-(3-{1- [(2 chI or o- 6- quorophenyI)rrethyI] 1H—pyrazo| 4 y1} propyl) -
3- pedtx y| LC/BASI Mithgdir o- 1H- purine-2,6-dione 0 a 'kin, 1-ci

8- Chl orOAﬁalm;atM&L@véaernepaed M)@Suddi&rlmmmboléﬂml (sppapcy) Bufh, 7- di hyd
o4 Hpuih % ﬁ}nﬂ n%]%ool A HEDH gid! 95 r%m éfe‘?d wi th
sodi um 2 car ona [{’ anzd % 5 E rom de
(134ny, @olemot) 286 8°%M QH W%@aﬁ%r(cﬁﬁﬂ'”lﬂg&ggb °|Vi°4\'f' r U¥8%1ing to
rt the mhletfohcwvlmgselmi@glag@dwnb;ﬂ @V eiru 89/4Bh 0. drdcRmin alhi100 Yoy W-ﬂrﬁﬁgewes and
stiryged mdobswsrmlﬁ(ﬁommmt BiRANAtNE) Palhiad iTwe(didde( SrpapuV Yebdbtionol ) and
mor phol i nﬁ%é%rF ut) in tl% ra%gg?1 5TQ%36M“rﬁe m%?s;péad’trta' (M(ﬁ r§5\‘rz‘e(ije g rEéOAC and

2M HC1, phase Separat ed and resi due
puri fi edMs{erad WéWPCtSPEe@Sg'S'“G&?ﬁtW@thWS‘WF '%W'o(‘l hihIiMeat MeOH
and fi naMHy ard W(NHg)" mioldruECidnisk@ttl¢drobprayoregalive |ng|sé%n0[¢E$+)/ett@gye\(M t he
title cogppisitular idMImoass.2omPtHetparbt idof Mbjer RBtopeddlioted! 3. 64m n.
30
'H NMR spectra were recorded using a Bruker DPX 400MHz spectrometer using

tetramethylsilane as the standard.

Biotage™ chromatography refers to purification carried out using either the Flash 40i or
35 Flash 150i purification systems, sold by Biotage AB, using cartridges pre-packed with
KPSil (silica).

Companion™ system refers to the Teledyne Isco Combiflash Companion™ purification
system. This is a gradient controlled purification system with integral, variable

40 wavelength UV detection with the capability to trigger automated fraction collection by
UV threshold.
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30b) 8- Chl or o- 3-pentyl-7-(2-propen-1-y1l)-1-[3-(1H pyrazol -4-yl)propyl]-3,7-d
I hydro-1 H purine-2, 6-di one

3- Pent y1-8O0@B79N@26T - ( 2- pr open- 1-y1) - 3, 7- di hydr o- 1H pur i RETEPE00G/06786S ( 59,

16. 86mml ) and 3-(1H pyrazol -4-yl)propan-1-ol (2.12g, 16.8mvl) were
stirred in dry THF (150nﬂ6@4\t 3C. Di'benzyl azodi carboxyl ate (10.05g

33. 7ol Nasgadirestrfeautornep dMEAR) yefere taimeRinds vhemrithe matehial was pHERSA lE)\hosphl ne
(8.839, high Emh)ancallqifdcﬁ'ddﬁe(tﬂg}aﬂby ushieitter 2 SupelasivisABZ+ Suwactotumnmar m t o

it and
N0dh SCadi it or SBuBR é;dlm GIRBILANIRM 2 abirAl &) PiARP! at ed.
T 8

The residye was olid rmst I
tri phenﬁ“ﬁﬂ@%pﬂﬁ?éi%"toé}ﬁ?g’e”&f\y vgpbﬁhg{i‘? I h' PR t ratg
was Sonoeater @oetiningl0 5k HEE HbyTher Waters 2767 inI/ bpwtprfwamtnggered by a

et her - cygicRIMaSE T MERS SpebRombfed oh idetdcBhid therpasHominRéA(@dind Mtrdmassind

purifie TM system (400g) 10eluting with EtOAc-cycl ohexane
(2:1) tgw%%l'gm?&%}h?aqgltle conmpound as a white solid (2.89g). LOMsS: nmiz 405

[M-1], RT 3.19mn. 15 The foll ow ng conpounds (Table 1) were prepared
using a FPrepa‘aradvaaH&LGg(Aubp’rep HRAC drdkuteprapjpieters to fmethmdshwheare thee syataridi ng

benzy ﬁ|ed-5§/lﬂl 5erEéffﬁf§?k8 Ilgblﬂ%ﬁrélﬁﬁogﬂaﬁhﬁ oh"Supdiddi™ Ak sk F
t8r f?: 8;? igeﬁéf(é:_% gwétg F swﬁ;mliﬂt ofé) 17°o HCO,H in water and
di hydr o- Mwlﬁ itheQ-5%6 Qxh'é- e (fgilson iorTCallestor yas triogeresk P U\ecpkn 1

, F 8- chdeteation- (3-{1-[ (2-chl oro-4-fl uorophenyOnet hyl ]-1 Hpyr azol -4-yll
propyl) 3-pentyl-3 ,7 -dihydro-1H purine2,6-dione 56 mz 507 [MN' RT 3.73

rc
T 18,3150 S el Bylacin A Pt bl SN E L Y 2
491 [ MFidacked @itk sorpent usmfgogwf@atmsIh@ﬁpmogwteloe%sthsse saidges wit3 [M H
RT 3. 55 b8 spechie6hERamples USed ard detailddusgiophenyl ) met hyl | - 1H-pyrazol -
4-y1'} pr oyl spB-rBRN Wlthd ube Ut RuAfiRyes! brB pakiRer RitP a8l 18 funtionalised silica
sorbent (sold by by Varian Inc.). The compound was loaded, typically in 50:50 DMSO /
20 MeOH, onto a cartridge previously conditioned with MeCN and equilibrated with 5%
MeCN in water. The product was eluted with a suitable gradient of 0.1% HCO.H in
water and MeCN (0.5% HCO2H).
Aminopropyl SPE or column refers to the use of cartridges pre-packed with 40um-
120pum aminopropyl functionalized silica (sold by Varian Inc.). The crude product is
25 typically loaded in DCM / MeOH mixtures onto a cartridge previously conditioned with
MeOH. The neutral components were eluted with MeOH and/or DCM (3 or 4 column
volumes) and the acidic components usually eluted with an eluent containing a
proportion of AcCOH (2-20%).

30 Oasis™ Cartridges / Oasis™ SPE'’s refer to SPE cartridges packed with a polymeric
sorbent manufactured by the Waters Corporation. These are typically conditioned with
3 column volumes of MeOH and equilibrated with water before the sample is loaded.
Salts and inorganics are eluted with water and the product typically eluted with MeOH
or MeCN.

35
GreenHouse™ refers to a 24 reaction parallel synthesiser platform available from RDT
Ltd, UK

As indicated above, compounds of Formula () may find use in human or veterinary

40 medicine, for example as activators of HM74A, in the management of dyslipidaemia
and hyperlipoproteinaemia.
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a after additional purification by MDAP. 5 NVR details for selected
exanples from Table 1

Exanpl e2: 8O 7263- pent y1-1- (3-(1-[ (2, 4, 6-tri fl uor opheR¢T)EPRANGHPDT86I H- pyr az
ol -4- yl1} propyl)-3, 7-di hydr o- 1H puri ne- 2, 6- di one 1H NWVR ( DVMSO- d6) 8:
0.85 (t, J=7Hz)120140(m4H) 1.60-1.70 (m 2H), 101.70-1.82
(m 2H Thyssgwe(re is prqvidgd-asganather embarimentiof the pregent inventions at least one 18- 7. 30
(m 3H, co?nﬁbﬁn(jmffo‘thi)ﬂa (1) or a phxramgeketidally acceptable derivative thereof, for use in

8- Chl - f h - i ek
153 ngtV i ]\?Je?erﬁwrao A RERENRR R 1 -theHROABA of didofdr R Lipia

H .
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0. 8mol d
t et ml )SQY?FFZ@%&\ osphtyggql %HBEEES m S{%?esqe atgéigs ) g‘l‘g‘ SYgté bl I ne
(176ny, 'M’ﬁﬂ'P aaf"'ataﬁ%?ﬂ%wenﬂ‘ﬁé Ardh FY \A%r% Wet kb " u"r"?f %‘%I by
am nopr qmzhdéiPEor( 69e imathéi traptmenthoff IdBFdIdbG,i—la(terylgilsem thmmhdvtsomngmauti ng

Wi t hODG\éTﬁ/@rqyr&ﬂal ﬂa)lur‘@' %&l&&ﬁ%@&lﬁ%asé%nwsﬁbﬁet he title 25conpound
(37.7nmg) as a solid MS: mz 491 [ ML-1] - 42mn. The foll ow ng

conpounds (Tabl e 1) were prepared using a nethod anal ogous to that for

Exanpl e Bere rigrareyided @sr a Spaher agbedimept ohdhe d&@se@dnﬁlgpﬁ 3t leaginpne
Struct ur(&)nﬁﬁc@hd of B¥riviSia (1)) 2PRarhtéaictChEEEPRANE HOOERISS theréofi jor ugein

N-- 06, N f Q&t 206133 Ridlidatnerit (g el f?@ﬁﬂié'nf’%? Hiéb)de?%"‘op}f igZAbtadolism
lydligg

y|]|01 | one mn 8 a

52

't dss’ o fﬁ'?*fafnmnﬁﬁwe?rﬁa%ﬂgf Fil Py h P BigPale Py pdaems 3fo

yl } pr opnylXSd peyslipidagmia, d hagdr tailane, pbynenchofesteraemife qardpyasguiar4gsepss - 1] * RT
g 5ﬁ| m rlnaudilﬁ a)ti@rbbd}&rogls BHeriosclerosis, and hypertriglyceridaemia, type |l diabetes

C or Yih Vi

i1 pr opy jf %ﬁ% HiaBls E“‘E*F%%f%‘g%ﬁfﬂﬁ AGRGIRE Bofiianervosay OPERIY: 1 5. 54
mn 10 suc the mpounds ar also provided for use in the reatment of coronary-artery
disease, thrombosis, angina, chronic renal failure, peripheral vascular disease and

stroke.

It will be appreciated that references herein to treatment extend to prophylaxis,
prevention of recurrence and suppression of symptoms as well as the treatment of
25 established conditions.

In one embodiment of the invention, there is provided at least one compound of
formula (1) or a pharmaceutically acceptable derivative thereof for use in the treatment
of disorders of lipid metabolism including dyslipidaemia and hyperlipoproteinaemia. For

30 example, the use is provided of at least one compound of Formula (I) or a

‘ pharmaceutically acceptable derivative thereof in the treatment of diabetic
dyslipidaemia, mixed dyslipidaemia, heart failure, hypercholesteraemia, type Il diabetes
mellitus, type | diabetes, insulin resistance, hyperlipidaemia, anorexia nervosa, obesity,
coronary artery disease, thrombosis, angina, chronic renal failure, stroke and

35 cardiovascular disease including  atherosclerosis,  arteriosclerosis, and
hypertriglyceridaemia.

It is to be understood that this embodiment of the present invention includes any

combination of particular embodiments and covers all combinations of particular
40 substituents described herein above for compounds of Formula (1).
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propen-1-y1)-3, 7-di hydro- 1H puri ne- 2, 6-di one (669ng, 1.39mol) in THF (7nl)
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Pd( PPh3) 4w026@myg7260. 14nmol ) was added and the nixture degagpeeconses nore.
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(aq) andFEmRiionshevitabianfos bugeal (fab-ligggal) apd@insi@tion e ingideo Uezangper
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stirred at 40C under nitrogen for 60h. The m xture was partitioned between
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treated with potassium carbonate (100ng, O.7nmmol) and DMF (3nml). The
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2, 6- di ongdnipbsllign, for Exarmple, from OMto(Zenl) was treated wi th caesium carbonate
(1.16g, 3.6mmol) and 3-brono-1-propanol (0 3mL, 3.3mmol). The m xture was

heated at 60C 25 for 4h and then cqgol ed, a evapor at ed. The trfesl due was
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30mmol) was treated with a solution of (4-fluorophenyl)acetonitrile (1.35g,
10mmol) in 20 toluene (14nl) and the m xture was stirred and heated at 100C
for 5h. TWe owdliemim xture was treated with water (10mlPCaFAP2006M0TEEXE Ur €
separated. The aqueous phase was stirred and treated dropwi se with
concentrated hydrochloric acid until the product had precipitated from
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purine-2 ,6-dione (1.99g, 6.1mmol) in DCM (50nml) was treated with

triethyl Q;B’F'b?ecc(rﬁpc?smbn&m@mb) formdiafRi hRnesnigieli as aadyedus dgol(itlondd or
6.9muol ). Aiter 1.5h the m r ) t 1L it m xture
was sepasru§P AL rt%eaeéﬂi?ggoéélwﬁ%&?@’%&&%&%ﬁ%&%ﬁc{z %%f %g%} St If{%ﬁ(%:orrt)i ned
or gdi¥i c pREEBSL.dri ed §8SO4) , dichiofedifgramethaneyy apor afigfordugiomethans. tit1 e
conpounddicisoratgiaflaorpethane; di1,1,23,33heptafiboropropase,ud go1, 24 tétcafiuofetinariecr

pur i 1 i catireh dibGh&/ST offe? sdfbid Ms; 11+, RT 2.93mi n.

313-Butyl- 8- c?ﬂ or o- 2, 6-di oxo- 7- ( 2-propen-1-y1)-2, 3,6, 7-t etrahydro- 1H puri n-
1-yl] propyl 20 nmethanesul fonate 90 M | | ra N Prepared according to the
met hod ngufe@rar@qamtr idaepfas-use @ an inbeley of inspiflgprs noffoyeyanple gelatin, may
25praopy Ibe? fosmblated €dntaiRiyig raopdvirtig ik 1df B-gonjpauap\of theinkentesudidasatuitabdle gi ve

the titl &“%mgwgu&,sasa,a%ggoygg}&w oil (2.44qg). LOMs: mz 419 [MF1]t RT
3. 14m n.

8- Chl or o- 1- ( 3- hydr oxypropyl)-7-(2-propen-1-yl)-3-propyl-3, 7-di hydro- 1H puri
ne- 2, 6- B® ghameacegticgl dcompmsitions Acsending; tonthsf invention may also be used in
zi-l chl or f)co?nt(iﬁatl@howmm-dthe/rliheﬁaﬁvuuey?ea_tsrfdﬁ lexaimprel ik poimbimatién Grith other ( 2 : Ogl, )
. . . t . A eg um.: .11.4nmMmo
and]@jober'%ér?%-s%ﬁ'ég’%fmé(ﬂq@%%?e?ﬁ Hﬁ#bw?&%hgﬂérln%‘tgm"?“@gségﬂég{é °%'ﬂ'&6oc f or
4h and t3- 5 cool ed and evaporated. The residue was partitioned between
Et OAc (60nl) and saturated aqueous sodi um bi carbonate (50ml). The aqueous
ghasg ‘(’\’aﬁ@éérﬁﬁ&l_n;ag dmrfjéﬁinaaﬂmvémﬁﬂama b@%sé@'ifbbélﬁﬁn@ﬁ&ﬁﬂltﬁp?@@ﬁﬂﬁ)r@f\er et )
rie L flt r i ng e
Compant oA LoReiE aﬁ%ﬁg@%ﬁt’%ﬁf’o@%ﬁ g 1, rtitilon 9 Qe Seteea
Prodifct ®EHRIdAeMisATHES @Y. ohBYdHeRESFaiBYglu@rditaendEs poresue@se dnhbitass ¢ he
title costatinsidoafbmatesobobilé @sil binting2re6ig} . orLiGtditBic atid. IBE inkdition RMuL. 62m n.

S UL ol i o VUM o of el e G+
5 oh or caEa68s e WOAP AT YgIoR AR AL e Sl B W6 S pur n
e- 2, 6- di Wnere@etiygtip of recepter Wi hedanaficial apddbe yee PEaldeastione zorppund oL C/ ME:
m z 3341 ¢f¥8rmidia (IRGr 2 pBamaceudiedily eacBeptable derivative thereof in the manufacture of
a medicament for the combination therapy of disorders of lipid metabolism including
dyslipidaemia and hyperlipoproteinaemia such as diabetic dyslipidaemia and mixed
dyslipidaemia, heart failure, hypercholesteraemia, cardiovascular disease including
atherosclerosis, arteriosclerosis, and hypertriglyceridaemia, type |l diabetes mellitus,

40 type | diabetes, insulin resistance, hyperlipidaemia, anorexia nervosa and obesity.
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Structure Nane Yield LOOMs: 20 11, , -N"---"NN"14 / N C
8-chloro-1-(3-{5-[(4- fluorophenyOrethyl]-2Htetrazol -2-

yl }propyl\)/()&otpmmmi- 3, 7-di hydro-1H purine-2, 6-di one 12p¢mmEredoésd7sast z 447
[ML-1]* RT 3.14 min WO 2007/017261PCT/ EP2006/ 007865 21 * 1 N,a N

8-chl oro- 3-propyl-143-(54[ 3- (trifluoronethyl)phenyl]nethyl)- OH.

t et r azol Whey [ thercompolinds Bf divéhpdesentl khveption aes Rséd dn combihation wittupther z 497

%MCEI (r) ?ﬁ%'% ahticay a@@vel:aé:erﬁs thé%?ﬂp@uﬁhfmaj/q]“ ad¥inistered either together or
Cirif uoﬁe@@E‘*ﬂm SeohBiAY SE SRy shididy o camentroute, 1 2 g0 1y

puri ne-2, 6-di one 21. Ony
5 The combinations referred to above may conveniently be presented for use in the form

of a pharmaceutical formulation and thus pharmaceutical formulations comprising a
combination as defined above optimally together with a pharmaceutically acceptable
carrier or excipient comprise a further embodiment of the invention. The individual
components of such combinations may be administered either together or separately,
10  sequentially or simultaneously in separate or combined pharmaceutical formulations.

When combined in the same formulation it will be appreciated that the two components

must be stable and compatible with each other and the other components of the

. formulation and may be formulated for administration. When formulated separately

15  they may be provided in any convenient formulation, conveniently in such a manner as
are known for such compounds in the art.

When in combination with a second therapeutic agent active against the same disease,
the dose of each component may differ from that when the compound is used alone.
20  Appropriate doses will be readily appreciated by those skilled in the art.

The invention thus provides, in a further embodiment, a combination comprising at
least one compound of formula (I) or a pharmaceutically acceptable derivative thereof
together with another therapeutically active agent.

25
The combination referred to above may conveniently be presented for use in the form

~of a pharmaceutical formulation and thus pharmaceutical formulations comprising a

combination as defined above together with a pharmaceutically acceptable carrier
thereof represent a further embodiment of the invention.

30
The compounds of the present invention and pharmaceutically acceptable derivatives
thereof may be prepared by the methodology described hereinafter, constituting a
further embodiment of this invention.

35 In one embodiment the present invention provides a method for the preparation of

compound(s) of formula (I) from an appropriate starting material, for example
compound(s) of formula (I1):
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(19%99 mz 565 [VHY RT 3.34 mn 23 N,N.".,,e? EIl N,a N
8-chloro-3-(4,4,4-trifluorobutyl)-1-(3- (5-[(2,4,6-trifluorophenyQOret hyl]-
2H t et r a2¥PD-200MA17F9 opy 1) - 3, 7- di hydro- 1H puri ne- 2, 6- di oRET/EPZ000/978635% i z
551 [MHr RT 3.27 mn F 1 N-sil NFA1 24 * ""}--N "I

8-chl oro-1-(3-(5- [(]3_,4 di fl uorophenyOnet hyl ] -2H-tetrazol -

2-yl }propyl) -3- (4, 4 trifluorobutyl)- 3,7-d i hydro-1H purine-2,6-d ione

19. 1ny (48% Mtz 533 [MHt RT 3.36 nin
N1 7
A K
o) N N

R2 (”)

wherein PG = protecting group, the method comprising:
(i) alkylation at N1 of an N7 protected xanthine;
5 (i) alkylation at N3 of an N7 protected xanthine,
(iii) halogenation at C8; and
(iv) de-protection of N7;
in any order providing de-protection is carried out after alkylation.

10
Process 1:
A process according to the invention for preparing compound(s) of formula (1) in which
R1 incorporates a heterocyclyl, heteroaryl or aryl and R1 represents Cl.
(o]
AN i // i J
| s> - HN‘)JIN NaNO,
)\ [» ——— >
HNT N DMSO HZN)\\;l N ACOH, H,0 O)\ﬂ
HQOw (') (")
HO OH @ | owr
J
0] /J/ R1-(L)*§Jase or (o] /J Q /J
R1 R2-L, base N
R1\ li t N HN1
)\ 8/>—C| coupling agen i a/>—CI DMF '3>—CI
0 rij (iv)
R2
Pd(PPhy), (vi) l morpholine or
N,N-dimethylbarbituric acid
(o]
Rio H
07N N
R2
16
i) Alkylation of guanine with allyl bromide
i) Diazotisation with sodium nitrite followed by hydrolysis to form the xanthine
iii) Chlorination

iv) Alkylation at N3 (Examples of suitable bases include Na,CO3;, Cs,CO3, K,COg3)
20 ) Alkylation at N1 (Examples of suitable bases include Na,COj;, Cs,CO3;, K;COs3)
vi) Palladium catalysed removal of the allyl group
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25 * FFS5Npr.--N/ 3-butyl-8-chloro-143-(5-([2-fl uoro-5-
(trifluoronethyl)phenyl]nmethyl)-2H tetrazol-2-yOpropyl]-3,7-di hydro-1H
puri ne- 2,80eVE723. 9ng (23% mz 529 whir RT 3.50 mi nPE&/EP2GORODIY6S Nt - - NN
F.1...F F N,)-ca 8-chloro-1-(3-{5-[(2- fluorophenyl)nethyl]-2Htetrazol -2-
yl I propyl)-3-(4,4,4-trifluorobutyl)- 3,7-dihydro-1H purine-2, 6-di one 19. 8ng
(1999 mz 515 [MH R 3.31 mn W 2007/017261PCT/ EP2006/ 007865 27 * '

NI cr N | )whérding- ebtesentsla ledvifd gfdup, ﬁ)redémblle(rramyeenymet hyl]-2Htetrazol -

2-yl }propyl) - 3-propyl -3, 7-di hydro- 1H purine-2, 6-di one

5 Process 2:
A process according to the invention for preparing intermediates in which R1
incorporates an amide, carbamate or urea, which may be useful for production of
compound(s) of formula (I).

10
o /

/J BocNH™ BocNH™ >
N Alkyl L, base or H
HN N
)\/uj: />_CI Alkyl-OH, coupling agent )\)t C' pd(ph P) )\)in /
(0) N N 4 N

B—

o | / H'
P
HN d O
RQ )j\N/\ d O 2 P\ H
N Cl
)\ | />—CI acylation, urea or O)\N | N/>_
N carbamate formation )
(0] N
IIQZ R2

wherein L represents a leaving group, for example halogen, d represents (m-1) (i.e. d
together with the preceding methylene = m), R represents -(alkylene),-Y and Q
15 may or may not be present, and if present represents either O or NRS.

Process 3:
A process for preparing intermediates in which R1 incorporates a ‘reverse’ carbamate
20  or ester, which may be useful for production of compound(s) of formula ().
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50.7ng (51% mz 497 [MKT" RT 3.33 min 28 * st-N"---~N1 NF-"N ">-a N
3-butyl-8-chloro-1-(3-{5-[(2- fluorophenyOrethyl]-2Htetrazol -2-

yl } pr opy WO00#diydr o- 1H puri ne- 2, 6-di one 46. 4ny ( 48YPCHRIEP20DE6DOTSH - 1] * RI
3.27 mn 29 * NI O -.N1,>a N 3-butyl-8-chloro-1-(3-{5-[(2-

chl or ophenyOret hyl] - 2H-tetrazol -2- yl } propyl)-3, 7-di hydro 1H puri ne-

2, 6-di one 2%4{?/}27% mz 477 [|sAHr mn 30 JP N,..... " nq?
NNN I /o 3-b tyI -chl oro- 1- (3tHP9- 1 g Iuorogheny@ﬁ%(? trazol -

yl } pr opy 19N i hydr "‘Yt'l-i-bﬁf” ne- 23K 36 8ny (40% 1 [M HY RT
3.31m no,;l:L )\

|/ t 7AIIN-OH couplindhgent / C paen,p),

)\

o}
R)J\O/\)d 0 HO” >Nd O
LN “ acylation LN “
P Wa J )—¢
O "N N 07N N
R2 R2
carbamate
formation
X
R
TN o/\[)\d 0
RS . y
A S0
o~ N N
R2

wherein L represents a leaving group, for example halogen, d represents (m-1), and R
- represents -(alk),-Y.

5
Process 4:
A process according to the invention for preparing intermediates in which R1
incorporates an ester or amide, which may be useful for production of compound(s) of
10  formula (I).
/ )y T
0 0N oo
HNJIN Alky-L, base or )lji \\ H
PR 7—Cl Cl PdPhp
Alkyl-OH, coupling agent ( )a /
o} l}l N P g )\ )\ N
R2

O

and coupling agent

26
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=4 141 ry ...-- H/a N 3-butyl-8-chloro-1-(3-{5-[(3-

chl or ophenyOret hyl] - 2H-tetrazol - 2- yl}propyl)-3, 7-di hydr o- 1H puri ne-

2, 6-di onewe0®v373640% mz 477 [MH + RT 3.45 min 32 FPCILIEPR)ORI007862, , - - NN
1 1,1=-Nl HN,,>0 N 3-butyl-8-chloro-1-(3-{5-[(4-

fluorophenyl ) met hyll-2Htetrazol -2- yl}propyl)-3, 7-di hydro- 1H puri ne-
2,6-dione 31.6ng (34%9 mz 461 whir RT 3.31 mn WO

2007/ 017\3%@@ / @?&Qﬁfs@l@ﬁﬁﬁ? 30up, forhix&iple halogen, d represents gm) =MD, ' )

lesBr gh}\, 5 chl or ophenyOnet hyl ] - 2Ht et razol - 2-
yl}prODy o0d burine- 2,6-dione 33.1ng (35% niz 477 [ MHY RT
3.46 mn 34 )
5
Process 5:

A process according to the invention for preparing compound(s) of formula (1) in which
X incorporates a pyrazole, imidazole or tetrazolg.

N
)—cl

HN Alkyl-L, base or 0 Alkyl-L, base or N O
I)\d 0 Alkyl-OH, coupling agent Alkyl-OH, couphng agent )]j:

o=
© |'22 R2 R2
Alkyl-L, base or i) mesyl anhydride, base
i) RL, base /=N Alkyt-OH, coupling agent i) NH containing heterocycle, base
ii) PA(PPhy), N J iii) PA(PPh),
4 .
/N\ \/\\ ¥ O ~
R—N R N
Z ¥ 0 ~d O
G X o :
N N 07N VT )
| />—C| | Y
07 >N N Re 0P N~ N
}|Q2 i) RL, base ||Q2
/=N ii) Pd(PPh,),
R-N__|_
b O
N
N
A e
O~ N N
10 R2

wherein L represents a leaving group, for example halogen, d represents (m-1), and R
represents -(alk),-Y.

15

20
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*H7.14....?2,/?N N A0.)."111/C ) --- 3-butyl-8-chloro-1-(3-(5-[(2-

nmet hyl phenyOr net hyl] - 2Htetrazol -2- yl } propyl) -3, 7-di hydro- 1H puri ne-

2, 6-di onewB20®g73643%) mnmlz 457 [ML-1] ' RT 3.37 min 35 PECTHPR)I0P7BES - - ?N
[1-ci N=NN 3-butyl-8-chloro-1-(3-{5-[(3- nethyl phenyOret hyll-2Htetrazol - 2-
yl }propyl )-3,7-d ihydro-1H pu rine- 2,6-dione 36.5nmg (40% mz 457 [ M- 1]
" RT 3.40 min 36 FFFSH,,,NNf-c, NI OG'NN) ---
3-butyl-8-chloro-143-(5-{[3- (trifluoronethyl)phenyl]nmethyll-2H

tetrazol -2-yl)propyl]-3, 7-di hydro- 1H purine-2,6-dione 43.7ng (43% mz 511
[MH RT 3.50 mn 37

5
Process 6:
A process according to the invention for preparing compound(s) of formula () in which
X incorporates an oxadiazole.
/ I 1
o
N Alkyl-L, base or H
HN
)\/Ij: )—c />—CI Pd(Ph.P) N
0P N N Alkyl-OH, coupling agent )\ A )\ N/
|
R2
base or H* R
=N base
H2N>_ OH
j\ N~
4
L
HO @ 0 | N M o
N N H
)\ I />—Cl N | >_C|
N ; Y.
0 N R )\ N
{ >=N\ , coupling agent ) ’]l
R2 HN  OH "R2
10

wherein L represents a leaving group, for example halogen, d represents (m-1), R
represents an alkyl group and R’ represents -(alk),-Y.

15 Process 7:
A process according to the invention for preparing compound(s) of formula (1) in which
X incorporates an oxadiazole
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111,
3-butyl -
t et r azol -WORPOIINBISYI | -

Hit : N N
8- chl or o- 1- [3 (5 {[2

21.i /a ON )

(et hyl oxy) phenyl ] net hy11- 2H

, 7-di hydro-1H purine-2, 6-di one 28TAX3006B0MYS Nl z 473

[ML-1]1* RT 3.29 mn 38 NNii , NNI')-C 3-butyl -8-chloro-1-(315-(2-
t hi enyl et hyl )- 2H-tetrazo| 2- yI] propyl}-3, 7-di hydro44+ pu rine- 2,6-d
|one 33. 4ng (37% z 449 [M' 3 20 mn 2007/01726 PCT/ EP2006/ 007865
* a N --’? INli O - HN
3 butyI r@&_é ( 3AKyBL. pgsB 06-  di CE| op nyOrvé’Pﬁ?'lsy Eiﬂrtet‘:ra ol -
| -
:2), Zlgl i gg N ||'F> NF VIO% c%tc'?n “agénpe 6' '9%'35 ABH%bade36% LRy RT
N
ll?z
%OH coupling agent
or

10

15

20

RCO,R,, base

g
R’ \NJ\

wherein L represents a leaving group, for example halogen, d represents (m-1), R
represents an alkyl group and R’ represents -(alk),-Y.

Process 8:

A process according to the invention for preparing intermediates in which R® is CN,

which may be useful for preparation of compound(s) of formula (1).

This comprises steps (i) and (ii) of Process 1 followed by:
JI <

N R2-L
8e oy -
3 R E—— 8/ _—
o”"N" N ';ﬁ?a o)\,i“, N Na,CO, or K,CO,
(i) R2 o W)
1) LIHMDS
) DMF
n ; (vi)
(vii) o / o . /
1) HO-NH,.HCI
Rix Pd(Pl;hal}‘ Rixy N Pyridine RSN | NG n
morpholine 1 | . =N )
“/>——N s )—= 3
O)\N o)\r? N 2) Ac,0 07N NOB
i R2
R2 R2

iii) Alkylation at N3

iv) Alkylation at N1

V) Formation of aldehyde at C8 by lithiation with LIHMDS and DMF quench
vi) Conversion of the aldehyde to the nitrile

vii) Palladium catalysed removal of the allyl group

wherein L represents a leaving group.
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| enON I 8-chloro-1-(3-{5-[(2- fluorophenypnethyl]-2Htetrazol-2-

yl | propyl) - 3- propyl- 3, 7-di hydro-1H purine-2,6-dione 5.6ng (699 n z 447
[mhir RT BOR00O#i1R2641 CI * N1 NNO N/ O a 8-chl oro-1- ( BCTAPRE8/007865
chl orophenyQOret hyl ] -2H-tetrazol -2- yl | propyl)-3-propyl -3, 7-di hydro- 1H
purlne 2, 6-di one 5. 9ng (699 mz 463 [M-I1f RT 3.29 mn 42 110 7 NNN
11. --...r. ., NO

Process 9:
5 A process according to the invention for preparing compound(s) of formula (1) in which
R3 is Cl or Br comprises steps (i) to (iv) of Process 8 followed by:

/J i) NCS or NBS Ri H

R1 N N
;ng | :l/> DMF )1\3 | ;,}-Rs

] iy Pd(PPh,),
R2 morpholine

R2
R3=ClorBr
i) Halogenation at C8 using NCS or NBS
ii) Palladium catalysed removal of the allyl group
10

Process 10:
A process according to the invention for preparing compound(s) of formula (1) in which
15 R®%is Cl comprises:

R1<
N K2003/DMF)\1/ﬁj: | & K.CO./ DMF )\ 8/>
)\

a/> R2-L Ri-L
oo N @ )

H, 50 Psi

j PA(OH),/
(iit)

R1\ R1 N
)\ °/>_ cl NCS/ 120°C/ MeCN )\ a/>

|
) R2

i) Alkylation at N3
ii) Alkylation at N1
20 i) Debenzylation
i) Chlorination at C8
wherein L represents a leaving group

25

Process 11:
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8-chloro-1-(3-{5-[(4- chlorophenyl)nethyl]-2Htetrazol-2- yl}propyl
)-3-propyl-3,7-d i hydro-1H purine-2,6-dione 14.9ng (16% mz 463 [M-I] RT
3.30 minWQ2007017261. . .". ... f.N7 NNO NH N, N a 8-chl oPCTEPL®Q&8p] 3-

net hyl phenyOret hyl] - 2H-tetrazol - 2- yl | propyl) - 3- propyl- 3, 7- di hydro- 1H
purine-2,6-dione 17.5ng (20% mz 443 [M-Ir RT 3.23 min 44 - * -N'---"N |
NEN O N Adprocess accosding (o g-investiom fqr prepafing camPexyd(phefiginmuiatthyn whizh

t et r azol R2qitféns oaPRF AndBRP is0Dydoribries sieby @) o (Y biRrotesy £ (vhetle Rigrolvt. Sny _
(169 rdgrogfe"%% {i pegfcha%yé%WbPMEWf&%%d%?ZGlPCT/ EP2006/ 007865 ON P , hei

R1\ ‘ trifluoroacetic acid R %: / 1)R2 -L, base R1\ H

)\ °/>_ o —a s)—Cl 2) Pd(PPhy), )\ °/>_ ¢
morpholine
5 SEMMEM (vil) R2

vi) Cleavage of MEM or SEM protecting group group
vii) Alkylation of N3 followed by palladium catalysed removal of the allyl group

10  wherein L represents a leaving group
Process 12:

A process according to the invention for preparing compound(s) of formula (l) in which
15 R%is ClI, Bror | comprises steps (i) to (iv) of Process 8 followed by:

0 J Q
H
N R1
R1< N Pd(PPh,) NCS or NBS or NIS >N
Ny | 3 4 )\ e/> )\ a/>—R3
o)\a N Ph S|H N DMF
ko W R2 o R2
) Palladium catalysed removal of allyl group

20 i) Halogenation at C8 using NCS, NBS or NIS
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8-chl oro- 3- propyl- 1-{345-(2-
yl ] propyl}-3, 7-di hydr o- 1H puri ne-
3.02 m n WO 207911261 w0 |, , ,

di fl uorophenyl ) et hyl ]-2Htetrazol -
1H purine-2,6-dione 18.4ng (20% nmlz 465 [MHI .

rott PFOC¢€N13N -"N NN /a 8-ch

t hi enyl net hyl ) -2Htetrazol

-2

2,6-dione 17.0ng (20% mz 435 [VH RT
ry Hla ,c' 8-chloro-1-(3PCHHPL@6HOT86S
2-yl }propyl)- 3-propyl -3, 7-di hydr o-
RT 3.11 mn 47 * Clel N,

| oro-1-(3-{5-[ (3, 4-

di chi or op BRItk gaidamﬁg t2tretimiengadmfor p2ega|n}\grcompdabmdispmfdpfyﬂ|uls(IY di hydr o-

0 T

ione 19.4ngy (20% mz 497 [M-1]*

RT 3.44 mn 48 * 7,r,,,,

N-a N 8-chloro-1 -(g454(2, 4- 0
d| f I uoropheny(a'ret byl ]-2Htetrazol - R1
NaOH HN | R1L, base >N |
HN™ °N -
1, H EtOH, A o)\N ne, O)\N NH,
. |
@) R2 R2
o neat
_ NaNO, H,0, ;Zi‘ﬁft""g RI<, NH,  HC(OEY),
AcOH HC A | A
(lV) - R2 (V)
0 o]
RIS, N NCS Ris, H
= Cl
)\ (vi) )\ N/>_
R2 R2
5
i) Pyrimidinedione formation
ii) Alkylation at N1
iii)) Nitrosation
iv) Reduction using Na,S,0, or a similar reducing agent
10 v) Xanthine formation
vi) Halogenation at C8 using NCS

wherein L represents a leaving group
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2-yl }propyl) - 3-propyl -3, 7-di hydro- 1H purine-2, 6-dione 19.1ng (21% nfz 465
[rol-g. RT 3.16 mn 49 * 7..N.,....,-.. NA -4=1 N 8-chloro-1-(3-{5-[ (3, 4-
di f | uor opNery@marleyl] - 2H t etrazol - 2- yl } propyl) - 3- pr opy PCB/EP2@hicI0) 6D -

1H purine-2,6-dione 21.5ny (23% mz 465 [ML-1]* RT 3.19 mn 50 *
IN,N...,-.. ~-AN-"0yr OI 8-chloro-1-(3-{5-[(2, 5-

di f 1 uor opyeeessCifet hy1] - 2H-t etrazol - 2-yl } propyl) - 3- propyl - 3, 7- di hydr o-

1H pur i ngprocBsslbeidedifg b (Ahtion for Hepal Rd(3Yoffornul
2007/ 01738150t Epa000) 00556 Bl - 5‘35&1 rikglbomBBLRHE YoffTormuld'()

8-chl oro-3-propyl-1-(3-{5-[(2, 4, bl’lf| uorophenyl)rret hyl] tetrazol
2-yl | propyl) -3, 7-di hydr o- 1H pur 2 6-di one 17.4 483 [ ML-1] *
RT 3.09 mn o tBuOK R1\

o
R1\NJ\O/© + N
H e A\ '?
HN
Ny PA(OH),/ r@’
R1
N H, 1 atm Ri jj:

K,CO,/ DMF
R&-L

Ri H
N N NCS / DMF )\

)\ N/>—CI

R2

2

wherein L represents a leaving group.

As an additional step to the general processes described above, and in particular for
10  use in the preparation of the examples below, there are several ways of purifying
resulting compounds, one or more of which may be of use in the present invention, for
example the use of MDAP, by recrystallisation from one or more suitable solvents such
as ethyl acetate, absolute ethanol, acetonitrile or methanol, or by use of purification
column such as Silica Redisep™ cartridges and subsequent eluting with a suitable
15  solvent such as dichloromethane containing ethyl acetate.

Where desired or necessary, as a final stage in any of the above synthetic processes,
a resultant compound of formula (I) can be converted into a pharmaceutically
acceptable derivative, for example a resultant compound of formula (I) can be

20 converted into a salt form or vice versa or converting one salt form into another
pharmaceutically acceptable salt form. These processes will be known to a person
skilled in the art. '
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52 FH Nd) 1?1 /Cl
(trifluoronethyl)phenyl |l methyll-2H tetrazol-2-yl)propyl]-3-propyl-3,7-

di hydr o- IWWOp0e7me262, 6- di one 22.3ng (22% mz 515 [M H RTTEP2@6/0018653 H F
N, >ra F11014-O' NN H 8-chl oro-113-(5-([4-fl uoro-3-
(trifluoronethyl)phenyl]nmethyl}-2H tetrazol-2-yOpropyl]-3-propyl-3,7-

FlI-Cl

di hydr o- 1H puri ne- 2 6-dione 17.2mg
N /NN . "ABBREVITIONS i

1P FON i

Ni / Cl

FF/ N 8-chl oro-143-(5-([2-fl uoro-6-

(17% mz 515 [ML-1]+ RT 3.30 nmin 54 H
FFH F 1 PRT 8-chl oro-143-(5-([2-fl uoro-5-

(trifluoromethyl)phenyl]nethyl}-2H tetrazol-2-yl)propyl]-3-propyl-3,7-
dlhydro 11(:01 purlne 2,6-dione 18.2ny (18% mz 515 [MIlif 3.34 mn H

I'N, N. .

atm

br

CDI

d
DBAD
DCM
DIPEA
DMSO
DMF
EtOAc
EtOH
h

IPA

m
MDAP
MeCN
MeOH
min
NCS
NBS
NIS

q

rt

RT

s

SPE

TFA
THF
DMEM
HEPES
LIHMDS

SEM
MEM
Boc
THP

N

Acefipacid

Atmosphere

Broad (NMR)
Carbonyldiimidazole

Doublet (NMR)
Di-t-butylazodicarboxylate
Dichloromethane
Diisopropylethylamine
Dimethylsulfoxide
N,N-Dimethylformamide

Ethyl acetate

Ethanol

Hour(s)

Isopropyl alcohol

Multiplet (NMR)

Mass directed autoprep
Acetonitrile

Methanol

Minute(s)

N-Chlorosuccinimide
N-bromosuccinimide
N-iodosuccinimide

Quartet (NMR)

Room temperature

Retention time

Singlet (NMR)

Solid phase extraction cartridge
Triplet (NMR)

Trifluoroacetic acid
Tetrahydrofuran

Dulbecco's Modified Eagle's Medium
4-(2-Hydroxyethyl)piperazine-1-ethanesulphonic acid
Lithium hexamethyldisilylamide
Heat

2-(trimethylsilyl)ethoxymethyl
2-methoxyethoxymethyl

t-butoxycarbonyl
tetrahydropyran
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3-butyl-8-chloro-1-(3-{5-[ (2, 6- difluorophenyOrethyl]-2Htetrazol -

2-yl }propyl) -3, 7-di hydro- 1H-purine- 2,6-dione 18.2ng (19% nfz 479 [M+ RT
3.29 mn &6 2BD7/04726L / * N- ) a--- 3- butyI 8- chl or 0- 1- ( 3PCHAPLBGAHTE6S

di chl orophenyOrnethyl ] - 2Htetrazol - 2-yl}propyl)-3, 7-di hydro- 1H puri ne-

2, 6-di one 20. 1ng (200/() mz 511 [M"' RT 3.58 mn WO

2007/ 01 7Rl BeS¢ription Ok FiQ0ms6s 57 HN F N=14).')-a * ,N) ---

3- butyl - 8-chl or o- 1 (3-{5-[(2,4- difluorophenyOnet hyl]-2Htetrazol -

2-yl | pr omydee-13 XRAD 8atdop sdstdntiRuy crystallide B-But9rs-cRIBra3 A{4H[§-DBYridinyy)- 479 PAW

Rl 3.33 {1pAa- o'i(%dlézbl'@gl]bﬁyl{ 8,7Mhydro-1NMridea,6-dione form 1.
3- butgy 1- 8-chl or o- 1- ( (2 chI oro- 6-fluorophenyOret hyl]-2Htetrazol -

2-y1'I pr ogydoe-23 XRAD BatdoP sdbstantialp erystalle B-Bigl-8-8hIBrE 1-{4-[5-(2-pyridinyl)-
1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione form 2.

Figure 3: Overlay of XRPD data for substantially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-
10  pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione Form 1 and Form
2.
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(1999 mz 495 [ML-1]+ RT 3.33 min 59 711NHO i pN=NNN FF
37butyl-8-chloro-1-(3-{5-[(3,4- difluorophenyl)nethyll-2Htetrazol -
2-yl } propy@)e®/oi7mit hydr o- 1H puri ne- 2, 6-di one 21.7ng ( 23¢@/EPL@cATB6NW RT

3.33min 60 FnH FF,.. .20,),"R""'-" *N) --- 3-butyl-8-chloro-113-(54[ 2-
(trifluoronethyl)phenyl]nmethyl)-2H tetrazol-2-yOpropyl]-3,7-di hydro-1H
pur i ne- 2Tte igllewiag ngn-limitinglessynpigszllgstrate tjpresent gvetiai:n 61 F , !, 1-ol N
ipt---"N,-- 3-butyl-8-chloro-1-(3-{5-[(2, 5-

di fl uor ogheny! , -2H-tetrazol - 2-yl}propyl)-3, 7-di hydro- 1H puri ne-
2, 6-di ome— 24 0ny mz 479 [Nl H

5 It should be noted that the assignment of (Z)-stereochemistry set out in the compounds
exemplified below has not been confirmed by experimental data. The person skilled in
the art will also recognise that there can be interconversion between E & Z isomers.
(Dondoni, Alessandro; Lunazzi, Lodovico; Giorgianni, Patrizia; Macciantelli, Dante.
Carbon-nitrogen rotational barrier as a stereochemical probe of benzamidoximes.

10  Journal of Organic Chemistry (1975), 40(20), 2979-80)

Example 1: 8-Chloro-1-(3-{1-[(2-chloro-6-fluorophenyl)methyl]-1H-pyrazol-4-
yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione

15 a) 8-Chloro-1-(3-{1-[(2-chloro-6-fluorophenyl)methyl]-1H-pyrazol-4-yl}propyl)-3-pentyl-
3,7-dihydro-1H-purine-2,6-dione
o

RECas et

)

8-Chloro-3-pentyl-7-(2-propen-1-yl)-1-[3-(1H-pyrazol-4-yl)propyl]-3,7-dihydro-1H-
purine-2,6-dione (61mg, 0.15mmol) in dry DMF (2ml) was stirred with sodium
20 carbonate (64mg, 0.6mmol) and 2-chloro-6-fluorobenzyl bromide (134mg, 0.6mmol)
and heated at 45°C for 18h under nitrogen. After cooling to rt the mixture was
degassed by evacuating and readmitting nitrogen, and stirred with
tetrakis(triphenylphosphine)palladium(0) (35mg, 0.303mmol) and morpholine (0.13ml)
for 5.5h. The mixture was partitioned between EtOAc and 2M HCI, the organic phase
25 separated and evaporated and the residue purified by aminopropyl SPE (5g, washing
with THF-MeOH (1:1) then neat MeOH and finally eluting with DCM-MeOH (1:1)
containing 5% AcOH) to give the title compound (67mg) as a solid.
LC/MS: m/z 507 [MH]*, RT 3.64min.

30 b) 8-Chloro-3-pentyl-7-(2-propen-1-yl)-1-[3-(1H-pyrazol-4-yl)propyl]-3,7-dihydro-1H-
purine-2,6-dione

L
N\zj/\/\)N\JIN/)—m
i 07 N7 N

L
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Rl 3.31 mn62 HF.N--: I " IN1[C 3-butyl-8-chloro-1-(3-{5-[(3, 5-
di fl uorophenyOnet hyl] - 2Htetrazol - 2-yl }propyl)-3, 7-di hydro- 1H puri ne-
2, 6- di onew020@mg72617%9 mz 479 [ML-1]+ RT 3.38 min WO PCT/EP2006/007865
2007/ 017261PCT/ EP2006/ 007865 63 Fj * NJ: (DIN) -, -

3-butyl-8-chloro-1-{3-[5-({2- Rtrlfluororrethyl)ox¥ henyl } met h
2H- t et r a3Benl-§ichiorapy2prapen- By drdibydrek 15t uring-2¢ GE eor(ég,326€§%g'm@1% m z

gZEUE 'V:‘l]a"nﬂ (BH-pYrazbig- glﬁproﬁaﬂ-ijd- 515@ 16.8¥nMNoB were stirred in dry THFt(1 50ml)
> o }%rodﬁ th! Pifedi, %g d.ké{’&oﬁﬂgte {olddgl donhney Y HRBG?WM ?\Aie? bg i
ropW|se addltlon of trlphenylphosphlne (8 83g, 33 7mmo mI)

5 mixture was allowed to warm to rt and stirred for 18h. Water (1ml) was added and the
solvents evaporated. The residue was taken up in Et,O (200ml) from which a white
solid, mostly triphenylphosphine oxide, crystallised and was filtered off. The filtrate was
concentrated and further by-products crystallised from ether-cyclohexane. The
remaining filtrate was concentrated (19.2g) and purified on a Biotage™ system (400g)

10  eluting with EtOAc-cyclohexane (2:1) to afford the title compound as a white solid
(2.899).
LC/MS: m/z 405 [MH]*, RT 3.19min.

15  The following compounds (Table 1) were prepared using a method analogous to that
for Example 1, from the corresponding benzyl halides.

Table 1
Example structure Yield LC/MS:
(mg)
2 jIH 68 | miz509 [MH]"
F NS N
§ngv°>\" Lo RT 3.58 min
F
8-chloro-3-pentyl-1-(3-{1-[(2,4,6-
trifluorophenyl)methyl]-1H-pyrazol-4-yl}propyl)-3,7-
dihydro-1H-purine-2,6-dione
3 - JIn 56 m/z 507 [MH]'
N YO —a
éc.:‘j/\j)\“ " RT 3.73 min
¢
8-chloro-1-(3-{1-[(2-chloro-4-fluorophenyl)methyi]-1H-
pyrazol-4-yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-
2,6-dione
4 . ~ NJIN 29 m/z 491 [MH]"
N, _ | >_
dp :‘j/\/"\)\" o RT 3.53 min
8-chloro-1-(3-{1-[(2,6-difluocrophenyl)methyl]-1H-
pyrazol-4-yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-
2,6-dione
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R 3.3 mn65FF. FN--"h N---/
3-butyl -8-chl oro-143- (5-{12-fluoro-6- (trifluoronethyl)phenyl]nethyl}-2H
tetrazol -wopb)pnaowyl ] -3, 7-d i hydro-1H purine- 2, 6- di on@C23P00g/00B89) m z
529 [MH+# RT 3.44 min 66 Flip N4 --- N
3-butyl -8-chlorg-143- ('—'\_{[A_fl uoro-3- (trifluoromethyl)phenyllnethyd}-2H
tetrazols 2-yl) pf prl dro- 1H puri ne- 2, 6- di| 62& 13M3[MMB% m z
529 [M\* RI 3.53 NN O..",,, .-) --- HNc' |[RrT355min
3- but y1- 8- chl or ¢- (3 {5 [(QHAf di chl orophenyl ymet hyl ] -2H-tetrazol -
8-chloro-1-(3-{1-[(2-fluorophenyl)methyi]-1H-pyrazol-
4-yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
2 after additional purification by MDAP.
5

10

15

20

25

30

NMR details for selected examples from Table 1

Example 2.  8-chloro-3-pentyl-1-(3-{1-[(2,4,6-trifluorophenyl)methyl]-1H-pyrazol-4-
yl}propyl)-3,7-dihydro-1H-purine-2,6-dione

'H NMR (DMSO-dg) &: 0.85 (t, 3H, J = 7 Hz), 1.20-1.40 (m, 4H), 1.60-1.70 (m, 2H),
1.70-1.82 (m, 2H), 2.39 (t, 2H, J = 8 Hz), 3.83-3.94 (m, 4H), 5.24 (s, 2H), 7.18-7.30 (m,
3H), 7.57 (s, 1H).

Example 6: 8-Chloro-1-(3-{1-[(2,4-difluorophenyl)methyl]-1H-pyrazol-4-yl}propyl)-
3-pentyl-3,7-dihydro-1H-purine-2,6-dione

F

FQN:D/\/O\)N:E][:)_C'

8-Chloro-3-pentyl-7-(2-propen-1-yl)-1-[3-(1H-pyrazol-4-yl)propyl]-3,7-dihydro-1H-
purine-2,6-dione (81mg, 0.2mmol) and sodium carbonate (85mg, 0.8mmol) were stirred
in dry DMF (2ml) with 2,4-difluorobenzyl bromide (166mg, 0.8mmol) at 45°C for 18h.
- The mixture was degassed and stirred with tetrakis(triphenylphosphine)palladium(0)
(46mg, 0.04mmol) and morpholine (176mg, 2mmol) at rt for 6h. The reaction was
worked up and purified by aminopropyl SPE (5g, washing with THF-MeOH (1:1) then
neat MeOH, eluting with DCM-MeOH (1:1) with 5% added AcOH) to yield the title
compound (37.7mg) as a solid.
LC/MS: m/z 491 [MH]", RT 3.42min.

The following compounds (Table 1) were prepared using a method analogous to that
for Example 6, from the corresponding benzyl halides.

Table 2
Example Structure I Yield I LC/MS:
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2-yl }propyl) -3, 7-di hydro- 1H purine- 2,6-dione 17.5ng (17% mz 511 [M -1f
Rl 3.63 mn NWM details for selected exanples from Table 3: Exanpl e

20: 8- Chl ovO-2007(B7%651( 4- f | uor ophenyOnret hyl ] - 2H-t et razol - ZCWE}PQO%@WB)SS 3-
propyl -3, 7-di hydro- 11- 1- puri ne- 2, 6- di one 51H NVR (CDCl 3) 5: 99 (t, 3H J
= 7.5 H’), 180 (m ZH), 246 (m 2H), 4—06— M 2||[, 8\3, Lﬂ}, 4. 25 (t,

2H, J 4 7Hz), 4|70 (t., 2H J = 7, 5Hz), 6.96 (m 2H) (ngp (m 2H) _13.15
gbz:hls J;I—%.(4E>A<fa e 23 : )1 (345-[(2, 4,6 _f1|7a m/z455[MH] .
- or|o- 3- (4, f&glxq - - ,4,6-tril|fl uor hyl ] -
2H-tetrlazol - 2-yl } profd ) SM%%?dro-lH purine- 2, 6-di one 0&’?%@%@? CDCI 3)
6:2.07 [(m 2H),({2.21 (m QH) 2,44 (m 2H), 4.18 (t,| 2H, :71Hz) 4. 20
(s, 2H)|, 4.24, (t, 2H J: BHz), 4.68 (t, 2H, J =|7.3Hz), 6.67(t, |2H, J =
8.1Hz),| 13.04 (br s, 5Ex nple 24: 1H NMR (CDCI|3): 2. 03-2.10 (m 2H),
2.16-2.128 (m 2H) 2H), |4.17 (s, 2H), 4.24
(t. 2H| J=7. 1Hz 'CH%‘P ?e”‘gqéﬁq“?gﬁa eqhy}?ﬁ'%py}iangg m 3H)| 13.06 (b3, 1H).
10Exanple_27: 1iHyiguwey}erdimydro-tH-garinet édmne1 =7 RI—I7 176186 (m 2H),
2.40-2./47 (m 2H)=' . 05- 4. Of m 2H), 4.23-4.26 (m |2M)6° YmBE4sy MHI2H) |
4.65-4.169 (m 2H) C%Cy\?} \m, 1H), 7.31-7.33, (m| 2H), ,.-’\L133g§nﬁ,ps 1H) .
Exanpl ¢ 28: 1Hr | 3 97 (t, 3H, J=7.5Hz), 1.36-1 46 (m 2HY,
1.71-1.{79 (m 1‘>2H) 2.42-2. 9 (m 2H), 4.08-4.11 (m 2H| 4.25 (s, |2H),
4.24-4.27 (m 2H), 468471 m 2H), 7.02-7.09 (m |2H), [7.20-7.26, {(m
2H), 13.14 (bs, ;,lé)ﬂoroa(_@n@q Cg%opg,gh% 9, p§,)azo|q d7 (t,| 3H, J=7.5Hz),

AV e ﬂmmz'%prw)%ﬂea ”\hyﬁrovgkf e géﬁdlonﬁ NN A SO

- = T Al U\, 11 =1 Il

7.18-7.8 (m 2H), 7 35- 7 37, (m331H) mE368 MKlbs,  1H) .
Exanpl ¢ 30: RT 3.54 min
3-Butyl|-8-chlorg-1 {5 [(3 i uorophenyl )met hyl ] -2Htetrfazol - 2-y1} Propyl) -
3, 7-di hydro- 1H puri ne-2,6-d laone 251H NWVR (CDCI3) §: 0.97 (t, 3H, J =
7Hz), 14.40 (m 2H), 1.75 (m 2H), 2.46 (m 2H), 4.14 (t, RH, J = 7.5Hz),

‘11- 21 éséng)’ ‘11i 8&hfoFo-1-B1+(( etm@prékg_E etrf&ni@f ;(yFazg?JZ:'é J = 5TZ), 6. E*EX(ml
3|]__|? ’ 1H. _NNR(_EGDGI%QPFOWR&AG?&Y' &!ibﬂ’ihyqr_oé ISH-En}'e €1 4 gn,.r ’S“ . H)l 23 8?:m(3me

302H), {1M4-2.5]1 (m ZW Lt 2H =7, 5Hz) 4. 400 s, rzh)473ﬂw2]7 (t, 2H,
J=7.5Hz)), 4.70 (t L =0=7 V6.95-7.00 (m 2H), [7.26-[/rRBBA4mM 2H),
13.35 (ps, 1H). e 32°

3-Butyl|8-chl or ¢+1-(3-{5-[(4-f]luorophenyl)nmethyl]-2Htetrjpzol - 24} PrqPy1l) -
3, 7-di r#‘ydro 1H—|?uri ne- 2, 6-di one}351H NVR (CDCI 3) 6:0.99 (f, 3H, J =|7Hz),
1.43 (m 2H), 1177 (m 2H)., 2 48 (m 2H), 4.12 (t, 2H, J F 7.5Hz), 4.20 (s,
2H), 4.7 (t, 2HB;Chﬁ“@'ﬁ%)[(,4‘%9FPE$'?WY')"“;‘?1W'W'Eyf?é%fl&), 6.98 (m 2H), |7.27
(m 2H)|__13. 35 (llyprepy)I3fentyl-3,7-diNysrorihl-puring2,6-dione
3- But yl -Bsrehhfiitienat plrdichtonlby4sad. or ophenyl ) met hyl [ - 2H-t et ravol - 2-yl } propy1) -
403, 7-di hydro lH-purlne 2 - di one 1H NVR (CDCI3) 8: 1.02 (t, 3H, J =
7.5Hz), m O(m 2H), 4.14 (t, 2H, J = 7.5Hz),
4.22 (s, NMﬁ)de‘a"%@f(%e'e"éﬁ’ exemﬂ'eﬂ-fi‘?mTLPb}% (t, 2H, J = 7.5Hz), 7.27 (s,
4H), 13.35 (br s, 1H). 45 Exanple 48:

8- Chisor oEsanfiBe 65H NBIRHAITMSO) 0,856 Qmd £HRHZ) - RN 11684 (drlom) 21581 HERY1L ) - 3-
propy! - 3mY-1di hy B0 ¢2H Hnp -4 hEH 1,6} T Bdrk 3.84-NBR(4H2D), 8)2682H)SRF.Q2t7.08H, J =
7.5 Hz),(1H,&(),'(.n5-72$(2H2n'457.@m(1I=2,|-$),,7.ﬁ10’6-|,(sh 2H), 4.20 (s, 2H), 4.25 (t,
2H, J = 7Hz), 4.70 (t, 2H, J = 7.5Hz), 6.80 (m 2H), 7.23 (m 1H). 50
Exanpl e

5. Cnl or RS py 171 (SSPLIpReRITR T e et et
yl } prOopydify o#éwmr%ﬁﬁmrflrwa (BMF@He 0189186 3H, J
= 7.3 Hz{m, 4H)8060M70(r,,2H), 982{1085 @hf)2H)22.82 ({, aH, 2|=|)a Ha), 3(83(&95 ar)4HY. 25 (t,
2H, J = 53'25?%%')47@57(5&(”2@,4)376@ ahg 6.68(t, 2H, J = 8.1Hz). 5 Exanple

52: 1H NWR 0.99 1.76-1.85 (m 2H), 2.39-2.46 (m
2H) 405408(m 2H) 424(t2 2{4 J= 7 1|Hz) 4139(5 I2H) . t, 2H,
¢ 0 pnRen l.l. AR~ ° c VAv -

J=7. lHZ)Ex DIy 8:Ch / ‘ Dk 3
(bs, 151H)peﬂt0E&aM|591H-anNh’F2JL ) 0.99 (t, 3H, J=7.6Hz), 1.36-1.45
(m 2H), 1.71-1.79 (m 2H), 2.42-2.49 (m 2H), 4.09 (t, 2H, J=7.5Hz), 4.17
(s, 2H), 4.24 (t, 2H, J=7.5Hz), 4.71 (t3 2H, J=7.3Hz), 7.00-7.14 (m 3H),
13. 07 (bs, 1H). Exanpl e: 61: 1H NWR PCDCI 3): 0.96 (t, 3H, J=7.2Hz),
1.32-1.47 (m 2H), 1.68-1.80 (m 152H), 2.40-2.51 (m 2H), 4.06-4.12 (m
2H), 4.22 (s, 2H), 4.22-4.27 (m 2H), 4.67-4.73 (m 2H), 6.84-7.04 (m 3H),
13.05 (bs, 1H).

Exanpl e64: 3-Butyl -8-chloro-1-(3-(5-[(2,4,6-trifluorophenyl)nethyll-2Htetra
zoI-2- yIIpropyl) 3, 7-di hydro 1H-pur| ne- 2 6 d| one : 1H NWVR (CDCl 3) 6:0.97

NN A a — — ~ A A Vs




25vl | pronv1l- 3, 7-di hydr o- 1H puri ne- 2, 6- di one

a) 8- Chl oro- 3-pentyl-1-(3-[ 3-(phenyl nethyl)-1, 2, 4- oxadi azol -5-yl ] propy1}-3,7
- di hydr o-WORpMi2ee- 2, 6-dione O IIH 30A sol uti on of PCT/EP2006/007865

3[ 3- (phenyl net hyl ) -1, 2, 4- oxadi azol - 5-y1] - 1- propanol (88ng, 0.4mml) in THF
(4m) was treated W th

8-chl oro-3-pentyl-7- (2 propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one

(100nyg, 4nmmol ) PPh3 (115ngy, 0.44mvol) under nitrogen. DBAD (101nyg,
0. 44mol one portion and the reaction left to react for 5h.
The m xture ed by applying a vacuum and then nitrogen was

degassed once nore. rpholine (29491, 3.4mol) was added and the m xture
was stirred under nitrogen for 3h. The m xture was partitioned between 2M
HCl ( aq)PrapareHttyAbe ridgtbod farafhciiotoat-63-(1-(R4-difuoronhesd)methsivd &-mirazel8r i ne,

dried (Nug aﬁ rﬁﬂr!;:ﬂawyaioedf-/ UhRe-Ric-diens EXa gﬁﬂ&b@ﬁf@ht@tm&@béﬁ white
f

by
I fit t 4
5 ridé) o § SR, 50 Jokf 0 ”’9 &8, 1 Gefofesclhs PLFT
1.62 (mfudhgr, tet_raloa(tr(mf'pnyﬁemsphﬂweg&alleﬂlumz (49mg) pgymorphgline (0. 15p)) were. 714
3. 95- 4. (Mided anditBtirring 28nfhugd foma fuHher §4h5 Plbificagion y) aminopropyl SPE as

i ntroduced. 35 Pd(FiR‘:(E,)4 (39ng, 0.034mvol) was added and the m xture

31 3- (Phegiyl gBlititbli e fieoqingsldla Suilhamopr opanol | 10 A mixtur e of
y-but yr (r)’_(g on ;ggﬁa’él benzam di ne oxi me (480ngy, 3.2mmmol), 21%
solutio & Oﬁ ) and EtOH (3ml) was heated in the

m cri®wvave at 140C for 10mi n. The m xture was partitioned betvveen 2M HCl
(aq) andeznhgie.127 lBsBatylBRiHlokcxy-48-[ vsharsirae tiiyéic] H-ivakdazd]-d4 jipe, dried

(MgS™®) d NY-bafig82 6lAfonkl t ! € product was purified over silica using
t he Co S 6-baific2.el ai(Vi;)'e—a pal e 15yellow oil (143ng, 23% . LC/ MS: nlz

219 [MHr, RT 2.4m n. Exanple 69:

8- Chl or m)1- ( B-BatylBAhlond-dr{Shéphanyimatiy}-1 H-imiazoldcditirepydl-3.3-dihydro-1H-

v 1l Rsopypuring=2@8ank- 3, 7- di hydro-| Hpurine- 2, 6-di one 20 a)

8-Chl oro-1-(3-{3-[(4-chl orophenyl )net hyl]-1, 2, 4- oxadi azol - 5-yl } propy1l) - 3- pe
ntyl -3, 7- .di hydro- 1H purine-2,6-dione N inON 25A solution of

8-chloro -{3-[(4-chl ogophenyl ) met hyl ] -1, 2, 4- oxadi azol - 5-yl } propy1) - 3-
pentyl -7- propen-1-y1)-B, 7-4i hydr 0- 1H- purine-2, 6-di one (0.18g, 0.34nmol)
in DVF (5nl Sydegdass gyential evacuation of the flask and

adm ssi on of nhENogen ja m)rphol ine (0.5ml, 5.8mvol), and Pd(PPh3)4
(80ny, 0.068mml) add he solution was stirred for 72h then concentrated
and the residues | oaded ento an 30 am nopropyl SPE (10g) with MeOH. El ution
with MeOH foll owed by 5% AcOH MeOH provided the title conmpound as a pal e
yel | ow solid, which was washed with ether to yield a white solid (0. 053g,
3299 . LGAMsoluotion 491 [ 34buty]-8;chigfo-3- [wm-lﬂmmla)zol-4 yl)butyl]-7-(2-propen-1-yl)-3,7-

8- Chl or gy ﬂy&éﬂ{sﬁpdr&é £5ldRInePREONEMB I ol LinZarfty@iRE! BP0 YldsPref¥d ) - 3- pen

of P xy'rfﬁﬁs&vﬁnéogé%ﬁ%raanﬁ%? b%ﬁj@ %@%ﬁ}%ﬁﬁ ﬁ%mm?%éh?%@ grure

16 25movgs lediom, siisiaitt oRdest nitp@eveiar 4 dexsH Thsraixtuss avasepaTtiiaseihetwaen
ref | uxedetopc atth2McHGl esy) aTide oaamilayert wds séparatess whshed \Mthebrmel: idfieg¢d by

flash c gﬁ@eaa/cewrsfedswhée ol |f|%52a%%ﬁ§'@ F4BOI a
(200 o e et W IS ' oo

sepaiBat elmdedrhlgédvamd"td'ﬂil@empdmteftﬂst @sgalvaddin3THIB( rmk) then Pd(PPh;), (88mg,
?gl 8r5 Opfwom?g?mdnh rﬂor%héhng(@doﬁlzm(ﬁﬁmydl} wérd)ﬁddbﬂrjl_‘id 0e rﬁlgwré mm{smrl
9 ndér! NN 8H§ df ,% ol afded rgi Rture
?chlogfo\éa%%ﬁﬁgﬁlfbi un erronlt?or]qenf 6h The mfgﬁge}v(\)/ail& floned bétween lE(t)(gEc
3- (3- [ (4archHgd o'ﬂiaentgg@tmtlayer]was separatrd dind 20 agugals-layerrwamextracta witeg,

8 g%@mlmcﬁ&d(xtz J. TRE Y ) BRY Viére (ddmbiried, wasR&With brihé, dridd (wso vwAS ?dded
1'8he“$ﬁe@°’"%?htﬁﬁéé’°*% ﬁe 55 BufREE) pRE%o il LS Loty 402%,5?% hed

over si|WRite $Pd¢9mgEp).el uting with DCMinitially then DCMEtZO m xtures to
yi el d t HeC/MS: Ine'z 28¢ fviHPURT Z80rhiani nat ed wi t h di benzyl azodi car boxyl at e
by- products (0.189). Materi al 40



used crude in deprotection step. LCOMS: mz 531 [M-1], RT 3.83mn. 25
Exanpl e 70: 8-Chl oro-143-13-(phenvl net hyl )-112, 4- oxadi azol -5-vl | propvl}- 3-
propvl- 3,Woanewdrzwsi1H puri ne- 2, 6- di one a) PCT/EP2006/007865

8- Chl oro- 1- {343- (phenyl nmet hyl ) -1, 2, 4- oxadi azol - 5-yl i propyl | - 3- propyl - 3, 7- di
hydr o- 301H— purine-2, 6-di one 0O WO 2007/ 017261PCT/ EP2006/ 007865 A sol ution
of 8- chl'br ¥MR (BMBOethk5- 0-89 15, -3H, pk BF/A H), 7128 Kipd 2b). 1H-6Q (i AE).21. 82 hone
(200mg, 4M 72m€ odverlapdi hEMtArtﬂMsngtJ enbadk)V8.80 (B; 418), GpiTeyHE 708 (5; 1, 2, 4-
oxadi azog,‘ 73{% @%6‘?—[0 845 95mg, 0.89mml) and PPh3 (254ngy, 0.96mol ).
DBAD(ZZr%g mr31 sadedln one portion and the m xture was left to
stir at rt 5 under nitrogen for 18h. The m xture was partitioned between
Et 0A6 arty 2M3-Butyl-&ghloroFhg3-Otkrimidezaldypromdl-%&ppnoaerd-y whgtddydu-1H- bri ne,
dried (MiaR8)rca@neoncentrated. The .crude product was purified by a silica
SPE col um using a 0-70% cycl ohexane/ Et OAc gradi ent. The product fractions
wer e conbi ned, concentrated and further purified by a silica SPE col um
using a 0-60% cycl oheganel/gl//gAc gradient. 10 The product fractions were
conbi ned and concentr ted/then di ssolved in anhydrous THF (4nl). The
solutio SSR i gh vacuum t hen Pd(PPh3)4 (86ng, 0.074mmol) and
nor phol i 44p1, P) Yere added and the mixture left to stir at rt
under nitrogen foP'1 ay.N The m xture was partitioned between Et 0Ac and HCl
(aq). The organic | ayer was separated, washed with brine, dried (MgJSH) and
15 concentrated by high vacuum The crude product was purified by an

am nopropyl SPE u g MeOH to | oad the corrpound onto the colum and wash

heondn 4 36k '*3@%? S04 06027 fo- Brpeh i) 'M’ *ﬂ’d@”ﬁﬂf’%"‘e Zeé%gﬁﬁatcgﬁa pr oduet.
| eavB ¢ reSmmoDananRyBiaYa THF ASWRY asseatad W A

[M - 1] +,(18g, 32intndlnin BRhydvRus (THVISCHEB!) stid BPBa? ('\6 149 33mmbl).- DBAD H2)0g, 1. 65
(M 2H),13af8) Wak 2dbd irfofel pértion Akl tHe mixtureias left t@@tu(ét rt, Arldednifrodéi ) , 3. 97

t 4
8 on or 0P %‘?@8 m'ﬂ?prawgi@&‘"%e? H%N%%”EZO%\%P%"%& i .aﬁgeauss'a&.efoﬁaes it
0AN P A*?ﬁtrﬁ?@ﬂea Wesfmyw%fi Q9. bR gegamc ?rSSW?red ?fﬂ geq.ovashed with
ri nets2, torihe| omerd (MgXd,) anb cﬁnmritr)atedl The@ume(madmtwasmlfléd ByramilicadiRE sodi um
car bonat & iflgddsin§ -aMEOHIEIOAC dléﬂ@(@ﬂé%w MeerM)ethabroadet fradtioAs werel he

d d h
water (comnah e PraTER, P B 1) %ﬁ%@?”ﬂdrﬁge ez "
extract Ofeke dried (MgSH) filtered and evapor at ed. The resi due was

trituratlegiM8: niiz 80 hEVMAHTyRT@udmine, the solid was filtered off and dried to
af f epd the title conpound (0.82g, 46°/c) LOMS: miz 269 [MH +. 35

Cra TS e Sy RS LA DR T Bibe > G ad azel -5

2007/ 017261<PCT/ 2006/ 007865 a)

8- Chl or o- 3-}he yl 1- (313-(3-thienyl methyl)-1, 2, 4- oxadi azol -5-yl ] propyl | -3, 7
-di hydro pliir ippexr 2, 6- di one | N-OONr-NAmxture of et hyl

4- (8- chl %6- di oxo- 3-pentyl-2, 3,6, 7-tetrahYdro-1H purin-1- 5

yl ) but anoa (70rrg, 0.19mmol ), N—hydr oxy- 2-(3-thi enypet hani m dam de (36nyg,
0.23mmol ) ) 21% sol ution of NaOEt in EtOH (784, 0.21mmol) and EtOH (1.5nml)
was heatéd in the m crowave at 140C for 10mn. After cooling the reaction
was par tTd i ansalutioet vaf e B-til-FAdR-prappn- &iy-S-GikgdroThid-poringA Gedidrry ef3. 3dgs

separ at ef8 ffifhol) e aAKYHPELLS DMW@Qm Xhdsdded N Novd, t1a. gy and Nt te@itipi ned

extr, cts 0 ntr urif I nd was
fre “%aﬁw JHfreser @*2% Eﬁ’%M L Wa€ Saiertiaiia in %%75 16 o YRR s 2
463 [ I\/[L Sﬂld whigh \(gagﬂlfq{ed ghd thqped W|th MeOH to prowde a first crop. The filtrate was

4- (8- chIc:mmoeri’traﬁenizltooeﬂa(selizsL sgrehwadhed, it MeéOHetorpbyide a-seebquicriop-abd Abpeadedat e |

é5cﬁl 2 ?' mo occasions to provide the title compound On thel‘EI?)?JII’V\IIaSh the f||tralte0was (3.00.
) 1mmf’fy§%1$f e PSP Eie s Eitddcd dihg Wi I ORCRGRRE: E <éd'o )°He 3ot |
and 38t hwommdowsawreﬂ@eq qnmacw imaffarg thertitle gampaypd ( /P)r ed at rt

for 18h udrms: d¥gass fdHPnder a gentle vacuum then nitrogen |ntroduced Thi s
was repeated twice. 20 Pd(PPh3)4 (1.17g, 1.0nmol) was added and the

m xt ure degassed once nore. Morpholine 38.8ml, 101mmol ) was added and | eft
to stir for 3 h at rt. The m xture was™partitioned between 2M HCl (aq) and
Et OAc. The organic | ayer was separated, washed with brine, dried (MgSH)
and concentrated, giving a yellow solid (5.16g). The residue was taken up
in MeOH and divided into two equal portions, and then each passed 25 down
an am nopropyl SPE (20g), eluting with MeOH foll owed by 5% AcOH MeOH. The
pr oduct fractl ons were conbi ned and concentrat ed gi VI ng the t|tIe corrpound

- o ~ ~NAa NN A 1 Y P ~ o~



a)

3-Butyl-8-chloro-1-(313-(2, 3-di fl uorobenzyl)-1, 2, 4- oxadi azol -5-ylipropyll-3
, 7- di hydrwoRepumise- 2, 6- di one 52, 3- Di f| uor ophenyl acet oRCTHEPR@6(023n%),

0. 15mml ) was dissolved in EtOH (1nl). Hydroxyl am ne hydrochl oride (14ng,

0. 20mmol ) was added, followed by water (0.5nl) and potassium carbonate
(41mg, 0. 3nmol). The m xture was heated at reflux overnight and then cool ed
ang pﬁrttid Aped 3b e3-BafyI-8Ei HlO¢o- [2(83difiibFo | gm_t : glhm?gﬁt Er ﬁt Ied
and the 1de & [ i ssolved in Et t hy

10 4-(3- 5 . 02‘5@—%‘7 tetrahydro-1H purin-1-yl) but anoat e
(43nmg, 0. 12mmol) and 21% by wt et hanol i ¢ sodi um et hoxi de ((0.067nl,

0. 18mol ) was added and the m xture heated in the m crowave reactor at 140C

for 10m n. /s m xture was partitioned between Et0Ac and 2M HCl, the
organic bvaporat ed andot he product purified by MDAP to provide the
title Corrpasasl| 1 )H 15 LOMs: mz 479 [MA, RT 3.52mn. 1H
NVR (MeOH-F4) '5: Jr}l:ta, 1.34-1.45 (m 2H), 1.65-1.75 (m
2H), 2.13- 2. 22 (\m=N2H) 2H, J = 7Hz), 4.00 (t, 2H, J = 7Hz), 4.05
(s, 2H), 4.12 (t, 2H J = Z’) 7 03-7.25 (m 3H). 20b) Ethyl

4- (3-butyl -8-chl oro-2, 6-di -2,3,6, 7-tetrahydro-1H purin-1-yl)but anoat e

To3- butyl - 8-chl oro-7-(2-prgpen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6- di one( 6. 0g,
21.24mmol ) in dry DVF (100ml) was added Cs2CO3 (7.62g, 23.36nmmol) foll owed
ggCZE etRY'sd’ruthombbUWJbé 8(c111|o55ﬁq4 -(2R-irARIaBsIL4-y1)bUng]- m(zcbtUpenwaw) Bgat ed atj
or C ng an
¢ eadr 1t IR R S Reldhe 180y ﬁ%SSWf?%%‘ e T3 é é%%% by
tetraki sWih | E)ﬂ@fﬁmoﬁl*ﬂﬁ@ﬂh? r"re‘;‘fﬂ%r‘l’%ﬁﬂzﬁﬂ?o S4ph. qyd2 m@@mﬂ?ﬂ) ﬁ’&gt SHh xt ur e
was 1 i r0.d2mfrof). The nﬂtme(ﬁléﬁrta)stuaatdt anderiditrages Jon3 daysd Thetmeixtu(el@esi) wer e
?dfl?d ag rEI_tl‘IﬁtefaQ)le?ﬁ M@Rﬁr%e\ﬂhe h%dayér%stye'pa%té@ washegdni) dantj
iltere e filtr roduc
(100) velthETe e gy 93% (e S 1R é@ESQUHﬂ%@% %@5?& 1),
washi ng $PE€otpam mwa(qCM)tOA H@avatnﬁe'wmateemjvmﬂ@n@w 5y herveh
DCM MeOHmplrifigs tlent ai OHSPig MEOAMNGM gradieht o afutertie tdoepound eTbermodumi
%) (fraéﬁg"lg L Qé%%ﬁﬂe@%&ﬁ@@%%@%% IHe/ MdSiduBt ZistaKel Nhilahn &Buéﬁ( ggm n.
2. 12 9 erﬁoqgfvz')h \gé? zqegaﬁsec? ’the%%#@?‘gﬁ% 00%4%#1101)7%@ 4 03
( 2H, s), m&rpIIQIII’QQ(QOOpl 2 Bmmaljwere gddygl gndzthe mﬂurqﬂfﬁ tes stir at rt under nitrogen
Exanpl e7fr 3h Briie/dru8e pFddutcbwads poriflsd-HyZarcamipoploppizSRE using, MeOWad icaziche 5-
vilpr opv&%m u?tdcgnlf'(y (?Hg‘hrﬁ”a\hb g}% R Iﬁ'og?ﬁ t aw%@rd%%hn a 0-5% AcOH/MeOH

4(3bt dro-1H n ut.anoat e

(53mf  of 'fét?ﬁbt% Slfeef ElPZ?dlié E“%H %*FStp %‘ﬁ&?'ﬂ‘j‘ %;?8’?‘8&&? "H‘é’n?‘?h%ﬂ%?tﬁ (30n,

0. 18mmmol by Eigh vgcuum talbbee the tweroen*rp@andaas awritesalid O14rmvifoli t h 21% et hanol i ¢

sodi um et bmg: ¢z@77 PRABTLRTR.84wmpl ) at 140C for 10m n. The m xture was then

partitioned between 15 Et OAc and 2M HCI and t he organi c phase evapor at ed.
0

The product was purlfledb I\/DAPto y|Ith title co

(34. 8np) Examples. 1 73:B hl--_ |- -trlfluorom yhiphenyiimethilisiHy o
(3H,28 , iiida 03 Bt u 2K, m), 1.98- 2. 07 (2H, m,

2.92 (2H, t, J=7Hz) 3.89 (2H, t, J=7Hz), 3.98 (2H, t, J = 7Hz), 4.09
20(2H, s), 7=28-7.48 (4H, m.

Exanpl e74: yl - 8- chl or o- 1-d3 13- (4-fluorobenzvl)-1. 2, 4- oxadi azol -

v11Pr oovlg
(12)-2- (&

) d| hvdr -1H—p neH2 6- di one 25 Starting from
1)= ﬁ_tltqnl m dam de (28ngy, 0.18mmmol; Entry 2,
Table 7) was si mt\;aaml y obt ne e title conpound as a solid (10.0ny).

LG/ MS: mz 461 [MH, R 3%29
30Exanpl e75: 3- But v1- 8- chl (:;EJMB 13-12, 3-di chl orobenzvl) -1, 2, 4- oxadi azol - 5-

VIl Propvl}-3. 7-di hvdr o- 1H ppuri ne- 2. 6- di one Et hyl
4- (3-butyl -8-chl oro- 2, 6-diroxo- 2, 3,6, 7-tetrahydro- 1H puri n- 1-yl ) but anoat e

(53ny, Oal5unmlidn ang (é&tﬁa(&uo%odtmhnr.hwawm\h YA @pysiehai g de

(36ny, % e

(0. 083nﬂd'%bdlsr§qm'1"ne\/\%¥@3 c?ﬂ?a?lgh Q (%tlr? %E'H rbg‘@ %éo( h%n%%h gér(ttlegr owave
reaci®r with I‘4@U°meethr2r(t”ﬂ9°rmlﬂtm Yoenzanent! H. he A2maal PP%rQa‘BEﬁe ARbn Et 0AC
and 2M HCl, the organi c phase separated, evaporated and the product
purified by MDAP to give the title comfund as a solid (42.1ng). LC/NMS: iz
511, 513, 515 (isotopes) [MH+, RT 3.66m n. 10 The foll ow ng conpounds
(Table 4) were prepared using a nethod anal ogous to that for Exanple 75,
using the appropriate am doxi ne, (with the exceptions that for Exanple 87
(Tabl e 4) during workup the pH was adjusted to 5 prior to extraction with
Et OAc; and in the case of Exarrpl e 88 (TabI e 4) the cr ude pr oduct vas
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Yield ng LCM5 : 76 U NANL N-0oj-,N I P 3-butyl-8-chloro-1-{313-(3-
fl uorobenzyl)-112, 4- oxadi azol -5- yl ] propyl b3, 7-di hydr o- 1H puri ne-2, 6- di one
4 28 324 wozoemdm7d6eM -f1 RT 3.41 mn 77 11.,...... e., . - . RCT/EP2006/007865
3- butyl - 8-chl oro-14313- (3, 4- difluorobenzyl)-1, 2, 4- oxadi azol - 5-
yl ] propyl) -3, 7-di hydro-1Hpurine-2,6- dione 5 31 28.3 nmlz 479 [ML-114 RT
3.46 m rO.Zmnan)@he;.Mxtwepma§lart¢¢\|sti@tmumryderaittﬂglet)rf@-&dqx;lghg Migkrepwas 2-
f2 |Og<7); ggw%ea b%tvé’eé»@td)%zéﬁd‘zﬁf HEI @é’q)3ﬁ$e361?éniﬂ:95ye[r Whifseparfdied mﬁsi%@d 3_ VO
: ) - - L - =, di one
e e
1, 2, 4- oxMh £LM5USINgG &%99}]03}1 fhet fpategial onto the column and wash through the
chl oB50- 3mpuriidsy then- 4H0-5% Me©E/DEM i gradiertOto3 2IuBD the bmpssiTd.NFhe pRIAWE 27 i n
fractions were combined and concentrated and the residues dissolved in anhydrous
DMF (3ml). The solution was degassed then Pd(PPh;),; (35mg, 0.030mmol) and
morpholine (174pl, 2.0mmol) were added and the mixture left to stir at rt under nitrogen
for 3h. The crude product was purified by an aminopropyl SPE using MeOH to load the
10  compound onto the column and wash through the impurities then a 0-5% AcOH/MeOH
gradient to elute the product. The product fractions were combined and concentrated
" by high vacuum to leave the title compound as a white solid (50mg, 26%).

LC/MS: m/z 509 [MH]", RT 2.64min.

15 Example 15: 3-Butyl-8-chloro-1-[3-(1-{[3-(trifluoromethyl)phenyllmethyl}-1H-
imidazol-4-yl)propyl]-3,7-dihydro-1H-purine-2,6-dione

F

F
F

s

A solution of 3-butyl-8-chloro-1-[4-(1H-imidazol-4-yl)butyl}-7-(2-propen-1-yl)-3,7-
20  dihydro-1H-purine-2,6-dione (150mg, 0.38mmol) in anhydrous DMF (3ml) was treated
with 1-(chloromethyl)-3-(trifluoromethyl)benzene (65ul, 0.42mmol) and DIPEA (73ul,
0.42mmol). The mixture was left to stir at rt under nitrogen for 3 days. The mixture was
partitioned between EtOAc and 2M HCI (aq). The organic layer was separated, washed
with brine, dried (MgSO,) and concentrated. The crude product was purified on a silica
25 SPE column using a DCM to load the material onto the column and wash through the
impurities then a 0-5% MeOH/DCM gradient to elute the compound. The product
fractions were combined and concentrated and the residues dissolved in anhydrous
DMF (3ml). The solution was degassed then Pd(PPh;z), (30mg, 0.027mmol) and
morpholine (156ul, 1.8mmol) were added and the mixture left to stir at rt under nitrogen
30 for 3h. The crude product was purified by an aminopropyl SPE using MeOH to load the
compound onto the column and wash through the impurities then a 0-5% AcOH/MeOH
gradient to elute the product. The product fractions were combined and concentrated
by high vacuum to leave the title compound as a white solid (18mg, 9%).
LC/MS: m/z 509 [MH]*, RT 2.78min.
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80 ¢, N "-T------ 14\ NAN 1 ta IP- 3-butyl-8-chloro-1-(3-{3-[(2-chl oro-5-

fl uorophenyl ) nethyl]-1, 2, 4- oxadi azol -

5-yl } propy@)R0®/0a7%il hydr o- 1H puri ne- 2, 6- dione 19 33 26. 2CHEP20049878pI - 1] *

RT 3.47 min 81 ,11"-r---).4 CCJI-Cr"NL / [N 3-butyl-8-chloro-1-{3-[3-(2-

thienyl nethyl )-1,2,4-oxad iazol-5- yl]propyl}-3, 7-di hydro-1H purine-2, 6-

dione2126334n12449RAH-RT3.23m'n82\ry ------ ,,1 0
1- (313- (BExdmpleof 16 an-33B - thn -4 - 3-but yl -

chl oro- rb Y3 Rdiblivdren ,2,,@2@. BRe22 31 27.3 mz RT 3 47 mn 83
Ccﬂvﬁ%mﬂ H%] dB'tTti;IITeB chi oro- 1- (343-[(2, 3, 4-

trichl orophenyOret hyl] -1, 2, 4- oxadi azol - X yl)-3,7-di hydro- 1H
pur i iBe- 2a)6-Butyhe-chisras>-{348-thenyimeiiy/F Wi-4.2, R|aZQ|-€‘9|]PFPﬂ)’|B§ TAK- - y-----

aN- 0d. . . dilhydgbi1 H3pUrinkeyd 6-Biomll or o- 1- (3-{3-[ (2, 5-
di fl uoropyl )met hyl] -1, 2, 4- oxadi azol -
\ - 3, 7-di hydr o- 1H—pur|ne26 16 31

H
N
j\ | )—c
i
A solution of 3-butyl-8-chloro-1-{3-[3-(phenylmethyl)-1H-1,2,4-triazo|—1-yI]propyI}-7-(2—
propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (669mg, 1.39mmol) in THF (7ml) was
10  degassed by applying a vacuum and then nitrogen was introduced. Pd(PPhz), (160mg,
0.14mmol) was added and the mixture degassed once more. Morpholine (1.2ml,
13.9mmol) was added and the mixture was stirred under nitrogen for 18h, then
partitioned between 2M HCI (aq) and EtOAc. The organic layer was separated and the
aqueous layer extracted again with EtOAc. The combined extracts were washed with
15  brine, dried (MgSO,) and concentrated, giving a yellow residue. MeOH was added and
then passed down an aminopropyl SPE with the product eluting with 2-3% AcOH/
MeOH. The product fractions were combined and concentrated giving a pale yellow
solid (380mg). Approximately a quarter of the material was purified by autoprep HPLC
and rest was crystallised from MeOH:DMSO (1:1) giving the title compound as a white
20 solid (125mg, 31%).
LC/MS: m/z 442 [MH]*, RT 3.0min.
'H NMR (DMSO-dg) &: 0.89 (t, 3H, J = 7Hz), 1.30 (m, 2H), 1.62 (m, 2H), 2.07
(m, 2H), 3.90 (m, 6H), 4.13 (t, 2H, J = 7Hz), 7.24 (m, 5H), 8.36 (1H, s), 14.5 (br
s, 1H).
25
b) 3-Butyl-8-chloro-1-{3-[3-(phenylmethyl)-1H-1,2,4-triazol-1-yl]propyl}-7-(2-propen-1-
yl)-3,7-dihydro-1H-purine-2,6-dione
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34.8 mz 479 [MN RT 3.35 mn

85 N-OOAN 11, F LIN 3-butyl-8-chloro-1-(3-{3-[(2, 6-
di f | uor opMERNIYHEIGhyY 1] - 1, 2, 4- oxadi azol - PCT/EP2006/007865
5- yI}propyl) 3, 7-di hydro-1H purine-2,6- dione 17 31 38.2 mz 479 [N

3.31 mn 86
di f | uor og

S-yl } prop

\41. .-1,1a 1*"- 3buty| 8-chloro-1-(3-{3-[(3,5-
yI)rret hyI] 1, 2, 4- oxadi azol -

\

WD 2007/ 017261PCT/ EP2006/ 007865 di one

H '

Y- 3, 7- di hydr o- 1H purj ne-2,6- dione 18 31 35.4 mz 479 [ ML-1]*

3.39 min 8F geyN6ce’ r4Nbp a 3-butyl -8-chloro-1-{3-[3-(1H i ndol- 3-
yl met hyl ) - 172 4mazo - 5- propyl} 3, 7-di hydr o- 1H puri ne- 2, 6-di one 20

31 16.1 mz 4

hydroxyphenyl ) et hyl ] oxadl azol -5-yl }propyl) -3, 7-di hydro-1 H

purine-2

10

15

20

25

. 6-di one 7 2éijgjnfz 459 [MEWRT 3.07 min 89

A solution of 3-(phenylmethyl)-1H-1,2,4-triazole (2.1g, 13.2mmol) in MeOH (40ml) was
treated with 0.5M NaOMe in MeOH (29ml) followed by 1,3-dibromopropane (1.7ml).
After stirring for 5h at 50°C the mixture was partitioned between 2M HCI (aq) and
EtOAc. The organic layer was separated, washed with brine, dried (MgSQO,4) and
concentrated, giving an oily residue (1.0g). To this was added butyl-8-chloro-7-(2-
propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (917mg, 3.2mmol) and Cs,CO; (1.2g,
3.6mmol). DMF (15ml) was added and the mixture was stirred at 50°C for 20h then
partitioned between 2M HCI (aq) and EtOAc. The organic layer was separated, washed
with brine, dried (MgSO,) and concentrated. The resulting oil (1.52g) was passed down
a silica SPE (50g) column eluting with EtOAc/ cyclohexane mixtures. Two isomeric
products of the triazole were obtained as a 2:1 mixture, in favour of the title compound,
as a yellow paste (697mg, 67% based on ratio of isomers present).

LC/MS: m/z 482 [MH]*, RT 3.3min.

Example 17 : 8-Chloro-3-pentyl-1-{3-[5-(phenylmethyl)-2H-tetrazol-2-yl]propyl}-
3,7-dihydro-1H-purine-2,6-dione

o)
N< SN

A solution of 5-benzyl-1H-tetrazole (1.0g, 6.24mmol) in MeOH (5ml) was treated with 1-
chloro-3-iodopropane (1.0mi, 9.36mmol) and a solution of 0.5M NaOMe in MeOH
(4.7ml, 9.36mmol). The reaction was heated at reflux for 18h then partitioned between
2M HCI (aq) and EtOAc. The organic layer was separated and the aqueous layer
extracted once more with EtOAc. The combined extracts were washed with brine, dried
(MgSO0,) and concentrated, giving a yellow solid. (796mg). 700mg of this material was
reacted with 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(732mg, 2.47mmol) and Cs,CO; (967mg, 3.0mmol) in DMF (20ml) at 75°C for 24h. The
reaction was allowed to cool to rt and the mixture was degassed by applying a vacuum
and then nitrogen was introduced. Pd(PPh;), (428mg, 0.37mmol) was added and the

H
N

)—cl
N
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11 NO\ "N/ C .s, NNO NHNN L. -,...

N13- ({ 5[ 3- (3-butyl -8-chl oro-2, 6-di oxo- 2,3,6,7-tetrahydro-1H purin-1-

yl ) propyl WORW/MI¥kadi azol - 3- yl } met hyl ) phenyl ] net hanes BCTER2H0Q8789% 40
28.4 mz 536 [N\d M RT 3.03 min NMW details for sel ected exanpl es from
Table 4. WO 2007/ 017261PCT/ EP2006/ 007865 Exa

3- but y| -Bixtuse Fegassqds pace Inerey dYierpRAINE1 (2. 1Mb 253) Bmalﬂ)awaf adgedpanhying . 3 7.
di hydr o-rhidtyve: wasnstin2dturdier mitegéhi foiVEh, (tMOadm))néﬁ between(2M HIH, (ag) &nd’ Hz),
1.25-1. 3@tdﬁ!@ TREr g?_iah@@yér Wis 68paréid - and: tﬂe aqueo@s Ila'!‘%n-léxt%ﬂed chcBdmoéte, 2H, J

; (7)?2 )7 1 l'él?_ﬁ\eg §X§§Ct§ wgff( ﬁ#ﬁcfaﬂrgt%ﬁx Iow A MeOf (Ss added -
3- Buby| -8 {hest opassed 1downs, an damingeraple ) ine opradista gluling | Wih 12137 Py 1} -

3, 7- di hyss@H/MeQHL Theepddbetdiaztiens were conitiited\NiR] COMEOtdGd then Pudfled by 3H, J
7. 5Hz 9-2.07 (m 2 2.92
. tgehl:%ié_@ao &iee(ﬁ'é?tt%"&;znﬁbuﬁﬁala%(ergollgg%m%%l’z)a 72 7I(-|z) ZDOZ (o
,71‘6?")"31’45 14RY Bo(m 2H), 14.45 (br s . le 79:
{313 (HNMIEenﬁEM&Qaddﬁv Qﬁfol(tréﬂ'hylﬁ 7'12)2121o1x%(faz@1'|)15 6@ ”br?&ByEEZémbutyl 8-¢
lgrgr)B , AHdistaedt 02H H BUTHZ)E 3 B7GY, imggua( 17541%1 F;NW féw §t82Hgi|)9=07|gz)923|(4, J
m : m t,
H J —%?éga%s(ﬁgﬁb‘gﬂbrslla? 3.99 (t, 2H, J = 7Hz), 5.98 (s, 2H),

6. 70- 6. 86 (m 3H) Exarrple 87

(
2H)
1-
h
2

3- butyl - ’ 30 y eArazo b eHVHPIOPYA-9I/t pr opyl y
203, 7- di gndass- menps.’a,&,édl one ' H NMR (DIVISO d6) 8 0 89 (t 3H, J =
7Hz)1 2313%Em 2H), 1.56-1.67 (m 2H), 1.96-2.08 (m 2H), 2.90 (t, 2H,

?Hz) 3.90 (t, 2H J = 7 Hz), 3.99 (t, 2H J = 7Hz), 4.04 (s. 2H),
69275 5H), 10.95 (s, 1H).

.
Q
a

butyl 8-chl oro-1-(3-{3-[(3-hydroxyphenyOnet hyl ] -1, 2, 4- oxadi az
ol - 5- yI}prpyl% , 7-di hydro- 1H puri ne- 2, 6-di one | H NVR (DMSO-d6) 5: 0.90
N

(t, 3H ,}\25/\313 (my 2H), 1.57-1.68 (m 2H), 1.96-2.07 (m 2H),
2.92 (t, 2H, Hz)T 3y N 2H), 3.89 (t, 2H J = 7Hz), 3.99 (t, 2H J
= 7Hz), 6.58- é“B'%i(m 3H|, 7)o@ 1H), 9.40 (s,1 H. 30 Exanple

89: N-[ 3- ({5-]3-(3-But yb8~gtfil o¥o- 2, 6- di oxo- 2, 3,6, 7-t et rahydro- 1H puri n- 1-

yl ) propyl] -1, 2, 4- oxadi azol 3 3-yl } met hyl ) phenyl ] net hanesul f onam de ' H NWVR
(DVBO-d6) 8: 0.89 (t, 3HJ = 7.5Hz), 1.24-1.34 (m 2H), 1.56-1.65 (m 2H),
1.97-2.06 (m 2H), 2.91 , 2H, J = 7.5Hz), 2.97 (s, 3H), 3.90 (t, 2H, J =
7.5Hz), 3.96 (s, 352H),73.97 (t, 2H, J = 7Hz), 6.96-6.99 (m 1H), 7.06-7.13
(m 2H), ABoRior bf 5-blenzyl-1H-@kaxole 91.85, {t2mirid)),in MeQ@I3 (8@ml) svasitrgated with

Exanpl 6993%'@%1\6&0%2!%8'(@Wmls@s%{rﬁol (ahd4o P Nd@‘!nﬁ@hﬁwwﬁﬁ (@A.5mi} . tRed-

oxadi azoslt rr5ed at sz én nd)er nitrogen r}é{r 66h. T’ rlﬁlrx'tur}g was pgrjt RgheedA‘thNeen 2M HCI

20 (aq) and EtOAc. The organic layer was separated, washed with brine, dried (MgSO,)
and concentrated. Partial purification by SPE (20g silica, cyclohexane/EtOAc mixtures)
and by the Companion™ system (silica SPE, cyclohexane/EtOAc mixtures) gave an oil
(1.98g, 62% of a mixture of isomers, 2:1 in favour of 2-(3-bromopropyl)-5-
(phenylmethyl)-2H-tetrazole) which was taken on crude in the next step.

25 A mixture of 3-butyl-8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (1.74g,
6.1mmol), crude 2-(3-bromopropyl)-5-(phenylmethyl)-2H-tetrazole) (1.9g, 6.8mmol),
Cs,CO; (2.2g, 6.8mmol) and DMF (60ml) was stirred at 45°C under nitrogen for 24h.
The mixture was degassed by applying a vacuum and then nitrogen was introduced.
Pd(PPhs)s (705mg, 0.61mmol) was added and the mixture degassed once more.

30 Morpholine (5.4ml, 61.4mmol) was added and the mixture was stirred under nitrogen
for 4h, and then partitioned between 2M HCI (aq) and EtOAc. The organic layer was
separated, washed with brine, dried (MgSO,) and concentrated, giving a yellow
residue. MeOH was added and then passed down an aminopropyl column with the
product eluting with 2% AcOH/MeOH. The product was further purified by the
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WD 2007/ 017261PCT/ EP2006/ 007865 Et hyl

4- (3-butyl -8-chl oro-2, 6-di oxo-2, 3,6, 7-tetrahydr O 1H puri n- 1- yCout anoat e
(71ng, 0.¥MB07)0172617) - 2- ( 3, 4- di chl or ophenyl ) - N- hydr oxy ePRAFPA0GANTSIE ( 48nD,
0.22mmol ) and 21% by wt. ethanolic sodium ethoxide (0.111nl, O.3mvl) were
heated together in EtOH (1m) in the mcrowave reactor at 140C for 10m n.
The mi xt&GP@PARIAN t hayStempusing tEtOAsryplehewads mXiuesa e tasting sahid Wagani c
phase segtinredtwith aoilthgeBtsD and fikered aifter tdoding taid €T g iitibucimpeasd wasi dollededy  MDAP

to give ééﬂ?whlté E@Iloc TPQY BF%§ and dfGd é%d%%n@@&)acuhﬁ;/ M5: miz 511, 513 [MN,
RT 3. 65m g 'ﬁ +o ggacorrpounds (Tabl e 5) were prepared using a
net hod aln P@gﬂ@ Bl wlr le 90, usin the appropriate am doxi ne
(wit 15 t hél NMRMIMSA- dehéto 8o, ék*adﬁl &D11.28, (!8% 1.60 (Mp3d). )2-2% (M1 odi um
et hoxi des.sast, aHAed TiHz) B.OR(, 219, Jik 7o), 4ot (sheHpiaToKi 2Fes) ek 7id067.32

hydr ochl gr i ) anple Structure Am doxine W of am doxinme ng Yield
g Ld@ﬂﬁ%ﬁ#’@ﬁ%ﬁxoo),,m W FFLi . 3-butyl -8-chl oro-1-[ 3- (3- ([ 3-

(trifl uoronet hyI )phenyl I rret hyI } 1,2, 4- oxaldl azol - 5- yOtpropylll-

di chl orophenyOTet hyl] oxadi azol - 5-

di hydr 0-@H pur i nea‘f'ﬁQ@ﬂo@e@([@ZﬁUOZQQ'EBFE-)”‘?”&B %‘Eél")é%‘}‘éz( -HiiePyh-rihft de

di chl or opfieorgbutyd3, 7&hgdro¥ 17-pdring-2/6-digne RT 3. 64 min 93 /11)C---m:rl-ci
I tONN LI, 3 butyl 8- c%,no 1-{3-[3-(1- naphthal enyl nethyl)-1, 2, 4-

c, di hydro-1H purine-2,6-dione (1 a- N
rylje thani mdam de 44 mn 48.6 mz 493 [Mir

oxadi azol -
hydr oxy- - Nﬁ'apht

F
F.

15
5-[(4-Fluorophenyl)methyl]-1H-tetrazole (756mg, 0.4mmol) was treated with potassium
carbonate (100mg, 0.7mmol) and DMF (3ml). The mixture was treated with a solution
of 3-[8-chloro-2,6-dioxo-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-2,3,6,7-tetrahydro-1H-
purin-1-yl]propyl methanesulfonate (100mg, 0.2mmol) in DMF (0.5ml). The mixture was
20 stirred and heated at 60°C 3 hours then cooled and evaporated. The residue was
partitioned between chloroform (4ml) and water (2cm®). 1cm® of saturated aqueous
sodium bicarbonate (3ml) was added to each. The mixture was separated and the
organic phase evaporated. The residue was dissolved in anhydrous THF (3ml) and the
mixture degassed by the cautious successive application of vacuum and nitrogen
25 pressure to the mixture. The mixture was treated with
tetrakis(triphenylphosphine)palladium(0) (10mg, 0.008mmol) and morpholine (0.2ml,
2.3mmol) and then stirred in a nitrogen atmosphere for 2h. The mixture was
evaporated and partitioned between chloroform (4ml) and saturated aqueous
ammonium chloride (3ml). The mixture was separated, and the aqueous phase re-
30 extracted with chloroform. The organic phase was evaporated and the residue
dissolved in MeOH (3ml). The solution was added to the top of a 2g aminopropyl SPE
and washed with MeOH (15ml). The desired product was eluted from the cartridge with
a 3% v/v solution of AcOH in MeOH (20ml). Product containing fractions were
combined and evaporated and the residue subjected to purification by flash column
35 chromatography (gradient elution from 10:1 cyclohexane/EtOAc to EtOAc). Product-
containing fractions were combined and evaporated to yield the product as a colourless
oil. Trituration in minimal diethyl ether caused the product to solidify and this was
thoroughly dried to yield the title compound as a white solid (18.7mg, 18%).
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RT 3.67 WD 2007/017261PCT/ EP2006/ 007865 94 ..61--?.----,11 -ci a-""O0A t
mu'' aLi. 3-butyl-8-chloro-1-(3-(3-[(4- chlorophenyl)nethyl]-1, 2, 4-

oxadi azolWe-200744372spy 1) - 3, 7- di hydr o- 1H puri ne- 2, 6- di one PCTEP2@6(047865

chl orophenyl)- N hydroxyethani mdamde 41 35.6 mz 477 [M+ N RT 3.60 mn
95 /1VO N 3-butyl -8-chl oro-14343-[(3- chl orophenyl)nmethyl]-1, 2, 4-

oxadi azdlC/HSy Im/pEdp MM 3RT-3.3imipdr o- 1H puri ne- 2, 6- di one (12) - 243-

ggl 0; ;)gh’anMMR(dﬂacwwrzcnle/@ﬁ JEH)| 2|zndﬁffﬁsl¢ 2145 @A, ZHMZ”ZW 4HYNA.28R(t, 2HG4 i n
vl oxy et TR0 L 24 o= T A 0B 1A o) bas ik 1L

di hydro- 1H purine- 2, 6-di one (12)-N-hydroxy- 2-(4- hydroxyphenyOe
t hanism dzn3-fRChiere2 ewmxczmmrc{mp R)-3-(83, %rnﬂuwbwL)MG Titetrafydoog(HFF

3-but yl - &t - gmp}ogymféﬂl?a,{elgmfdﬁdtéfl uor onet hyl ) - 1H pyr azol -
1-ylynethyl}-1,2, 4- oxadi azol - 5-yOpropyl1l-3, 7-di hydro-1 H purine-2, 6-di one

(1 2-N hydroxy-2-[3- (tri,fluoromethyl ylH pyrazol- 1- yI]ethanlmda m de
46 58.1 rﬂé 501 [ MFlg RT /33 mn 98

T )\ />—CI

A solution of 8-ch|oro-1-(3-hydroxypropyl)-?-(2-propen-1-yI)-3-(4,4,4-triﬂuorobutyl)-3,7-
10  dihydro-1H-purine-2,6-dione (0.82g, 2.1mmol) in DCM (20ml) was treated with

triethylamine (0.42ml, 3.1mmol) and methanesulfonic anhydride (0.40g, 2.3mmol).

After 1h the mixture was treated with saturated aqueous sodium bicarbonate (20ml).

The mixture was separated and the organic phase dried (MgSO,), filtered and

evaporated to give the title compound (0.91g), which was used without further
15  purification.

LC/MS: m/z 473 [MH]*, RT 3.17min.

c) 8-Chloro-1-(3-hydroxypropyl)-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-
1H-purine-2,6-dione

F

20

F
A solution of 8-chloro-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-
2,6-dione (1.0g, 3.0mmol) in DMF (15ml) was treated with caesium carbonate (1.16g,
3.6mmol) and 3-bromo-1-propanol (0.3ml, 3.3mmol). The mixture was heated at 60°C
25 for 4h and then cooled and evaporated. The residue was partitioned between EtOAc
(50ml) and water (50ml). The organic phase was dried (MgSO,), filtered and
evaporated. The product was purified by flash chromatography using a gradient elution
from cyclohexane to EtOAc. Product-containing fractions were combined and
evaporated to give the titte compound as a colourless oil (0.82g, 75%).
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ity "'t Nl NO,,,..,c" 3-butyl-8-chloro-1-(34343- thienylnethyl)-1,2,4-
oxadi azol -5-yl ] propyl}-3,7- clihydro-1H purine-2,6-dione (.1 a- N

hydr oxy- 2v02e07/t1nieenyl ) et hani m dam de 34 32.6 m z 449 [PRWEP20RE/087881 mi n
NVR details for selected exanples from Table 5 Exanpl e 91:11-1 NWR (d6
DMS0) 0.88 (3H, t, J = 7Hz), 1.24-1.33 (2H, nm), 1.56-1.65 (2H, m,

1. 98 2 Q8C/VB:Im/zB95 pMEP, RPIR.9amind = 7Hz), 3.89 (2H, t, J = 7Hz), 3.97 (2H,

t, = 57Hz), 4.14 (2H, s), 7.52-7.70 (4H, m.

Exarrpl e ut I I @y:1] - poxadi azol -
5yl pr‘ﬁ;ﬁj?ﬁ'%&%‘(%f’?%ﬁ g}ﬁ@4{43“.%??%[}%880}08"}%8& 2 'kl\/%z’s O d6) 5:
0.89 (t, 3H, J = 123137(m 2H), 1.55-1.67 (m 2H), 197-2.09(m
2H), 2.90 (t, 2H, J 7Hz) 3.88 (t, 2H, J = 7Hz), 3.97 (t, 2H, J = 7Hz),
54.00 (s, 2H)} 7.27-7.40 (m 4H).

Exanpl e96: N8-chl oro-1-(3-{3-[(4-hydroxyphenyl)net hyl]-1, 2, 4- oxadi azo
| -5- vyl }priﬁgzl) |3,/>'—d| hydr o- 1H puri ne- 2, 6- di one 1H NWVR (DIVISO de) 5:
0.90 (t, "W =NHz), 1.23-1.37 (m 2H) 1.57-1.68 (m 2H), 101.96-2.08

(m 2H), 2.90J(t, 2H, J = 7Hz), 3.82 (s, 2H), 3.90 (t, 2H, J = 7Hz), 3.98
(t, 2H, J =(/Hz), 6.68 (d, 2H, J = 9Hz), 7.04 (d, 2H, J = 9Hz), 9.32 (s,
1H). Exa 97:

3-butyl - oro-1-[3-(3-{[3-(trifluoromethyl)-1H pyrazol -1-yl]nmethyl)-1, 2,
4- oXadi afol 5-y1) propyl ]-3, 7-di hydro- 1H puri ne- 2, 6-di one 151H NWR

(DVSO- d6A  Gsol@liod0 ¢f , 83tHlord-7=(27ptopen-1-yDB, 1-digd(ari HPMyine-2,65qione 692(Qg. 2H) ,

1 95 2. %B&WOIﬁHDDMﬁ(ﬁﬁn was dfdatel withY 5BdiumTaldoriate (121‘5 ,J0BnTrhBl) and 497 (t,

3 Butvl %HZE%" o?&qﬁzlﬂ“@’?@ él§16 %qqr?\(/ﬁgx%w-rh %’)%\S/“FS env ?OZQE??? P8t
1, 2, 4- oxthem §9@lpd @ndfyfawgtpﬁﬂ GYG%G’LFWW?%)P?L mﬁq P@theefa@(}ﬁé 00mI) bty |

4- ( 3H)but sdturatedl'quEOuQ s6didmdicarBordaté (50l tThehyrdamie phagriwas-diieg I(MbSOahoat e

EE%TQZIB @&Qﬁsd The reS|due was triturated in a mixture Ofadrhethgl ether and
0. 165mmPeo n ”f‘ﬁlﬂrg #%\Eﬁ‘% )?Bgy ”88@40‘145}‘]?3!‘%' Conﬁoﬁf §| °c® sodi um

et hoxi derQIIZBl%NQ)ﬂ MBg., 40%)083nl, 0. 22mmol ) was added and the m xture was

heat ed |1[C/M33m¢38w{mma‘ R 21g3kinf or 10min. A further 0.055ml (0. 15mml) of
Na0E1t5 solution was then added and the m xture heated for a further 10m n

period at The 30 m xtur s_partitioned between Et0Ac and 2M HCl and
t he orga‘ﬁ\’%ﬁ%& éoé\?awc)mﬁ{'(‘éfb}ﬁﬁt\ggﬁfﬁ?fi ed by MDAP to give the title

conpound as INMl (29.6mg). LOMS: mz 503 [M-1]+, R 3.15m n. The
fol |l owi ng npqyeNds (Tabl e 6) were prepared using a nethod anal ogous to
that 35 f anple 99, using the appropriate am doxinme (with the exception

that for anpl e 100 (Table 6), the crude product after workup vvas stirred
W th EtO’Ei (1Im) and 2M NaOH (0. 5ml) overnight in order to hydroly
resi dual Agnixture e teethgammaniwp ghipridep@at4gr m/&mlkaﬁdam'tmﬁzrqec@t?% by
VDAP) . 3200 WaltreXhdP@ith EPSRIMN0ST (8 Gluofophbkry| facBtoaitiile € 1 35y toramel)Ani doxi e
(Seezd ablofieht (fUmBar’ G@IEIrIval SirfbdBnd-FeMBd A 0obEFNsh. thé cbbleg N HO

mixture was treated with water (10ml) and the mixture separated. The aqueous phase

was stirred and treated dropwise with concentrated hydrochloric acid until the product

had precipitated from solution. The precipitated product was filtered off, washed with

water and dried to yield the title compound as a white solid (1.27g, 72%).

25 LC/MS: m/z 179 [MH]", RT 2.24min.

The compounds in Table 3 were prepared using a method analogous to that for
Example 19: 8-chloro-1-(3-{5-[(4-fluorophenyl)methyl]-2H-tetrazol-2-yl}propyl)-3-(4,4,4-

30 trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione, with the appropriate methanesulfonate
and tetrazole. MDAP was employed to further purify those compounds insufficiently
pure following normal phase chromatography.
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3- butyl -8-chl oro-143-(3-{[4- hydroxy-3- (nethyloxy)phenyl]nmethyl}-1, 2, 4-
oxadi azol - 5-yl ) propyl]-3, 7-di hydrolH puri ne-2, 6-dione 12 32 193 nfz 489

[ MFIr Rl WO2801M26101 "' "' 14 1-Cl | MP" N-[3-({5-][3-(3- beCYIEPB00cIDBED- 2, 6-
di oxo- 2, 3,6, 7-t et rahydro- 1H puri nl-yOpropyl]-1, 2, 4- oxadi azol - 3-

yl }met hyl ) phenyl ] acetam de 14 34 23.6 miz 500 [MFi] R 2.94 min NWR
details for selected exanples from Table 6 5 Exanple 101:

N-[ 3- ({ hethbReditbidtes- GlitPhcdized- Sh@X the?, Précufsdretdlcomorr owdrbh prépared -

yl ) propyl i t hyl ) phenyl ] acet am de 1FI NWR

( DVBO- deﬁ&grd"@@c}%?"%%% Efgcg#ﬁ%e 1.25-1.38 (m 2H), 1.57-1.68 (m 2H),
1.95-2.07 (m 5H), 2.92 (t, 2H, J = 7Hz), 3.91 (t, 2H, J = 7Hz), 3.94 (s,
2H) , 53. 9B[&- GhloﬂcQZ,IG)dioﬁ-B&Z-ﬁrdﬁ)@n(myl)-a-lﬁ)oprZ%,(setratiﬁ)iro-ﬁi@mjhé -propyl
3-Butyl- eﬂ‘rgh rokate3-{ 3- F(2-chl or 04-f | uor ophem |') met hvll-1, 2, 4-

oxadi azo é%pr opvl)-3.7-di hvdro- 1H purine-2,6-dione LHC | NCl1 1.1-C
opKTh 15Et hyl

4-( 3- butyI 8-chl oro-g, G-Mxo- 2,3,6, 7-tetrahydro- 1H purin-1-yl) but anoat e
(100ng, Q. &8mmol) an

(12) - 2- (=Rroore- & rng_r&t enyl) - N-hydr oxyet hani mi dani de (62. 4ng,

0. 308mmmol ) and 21%J~b hanol i ¢ sodi um et hoxi de (0.157nml, O0.42mol)
wer e heat ed toget%er in a mcrowave reactor in EtOH (1.5m) at 140C for
10m n. The WD 2007#017261PCT/ EP2006/ 007865 mi xture was worked up by
partitioning between Et OAc and 2M MCI. The organi ¢ phase was evaporated and
purified by MDAP to afford the title conmpound as a solid (73ng). LCO/MsS: mz

+

S Ex ol A 039 8i%Ph 00 A CoRr APy PIaRY): EEREE ) TPt .

y| | pr opvayring:276-diamgdi 899+6.ponmatien DM (dQiplp wag treated with trlethylamrne (1.2ml,

8- Chl or 0. 8m@idny; éndlm{eaﬂaaeé@fmru/émahaé ITZQ %. gmmoa)drAaénhsa thié mxtom/waas 3,7-

10di hydr Zn(fTe %e was arat%‘_ﬁds%éjtd ggQU hase

8- chl oro r F] &# il é‘ &5

(150nT, @Qrﬁﬁ’o‘r"} ).dhe b ’Fﬁrﬂ[?a psest +), filtered an

313- 1(5pheewipmat¢ryltq give, tﬁeztrtlexcamjnpmxod $QPPMY®mpth& 3@@)5Mrgi,h wayuse®l ) and

tri pheny\jv,m-m,q;nmh@ep(,m’ag; 0. 76rr}m:c) DBAD (162ny, O. 7érrm)l_) was ad](cjed Ilgh
t eft to stir at rt, under nitrogen for .

one por @IS””?#/Z émidﬁbrrez% S u g

The m xtur vacuum t hen Pd(PPh3)4 (68ng, 0.059mmol)
and nor phol i ne (5150 5.9mvol ) were added. The 20 m xture was left to stir
at rt, udH{BButyl-8+chipeat?,6kdiox®A-(2-Prapen: heylR S, MAdetpahytia-1 dmednetinezny! Et 0Ac
and 29M HgbtnaR83ulfohB@ Or gani c | ayer was separated, washed with brine, dried
(MgSH) and concentrated by high vacuum The crude material was purified by
an am nopropyl SPE using OH to | oad the conpound onto the colum and wash
through thg inpuritigs, then with 2% AcOH/ MeOH to elute the conpound. The
uv 25 acé}la ¥e fractr o] s re conbi ned and concentrated by high vacuum The
pr oduct 3 O Urthei ed by MDAP. The product fractions were conbined
and concentrated 6 the title conpound as a white solid (61ng, 25%.

Prepared according to the method used for 3-[8-chloro-2,6-dioxo-7-(2-propen-1-yl)-3-
25  propyl-2,3,6,7-tetrahydro-1H-purin-1-yllpropyl methanesulfonate to give the fitle

compound as a pale yellow oil (2.44g).

LC/MS: m/z 419 [MH]", RT 3.14min.

8-Chloro-1-(3-hydroxypropyl)-7-(2-propen-1-yl)-3-propyl-3,7-dihydro-1H-purine-2,6-
30 dione
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LOMs: mz 415 [ME], RT 3.01mn 11-1 NWMR, (DVMSO-d6) 8: 1.19
(t, 3H J = 7Hz), 2.93 (m 2H), 2.91 (t, 2H, J = 7.5Hz), 3.96 30(m 6H)),
7.27 (m woRot14aB1(s, 1H). b) PCT/EP2006/007865

8- Chl oro-3-ethyl-7-(2-propen-1-yl)-3, 7-di hydro-1H purine-2, 6-dione A
solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihyd ro-1Hpu ri ne-2,6-d | one
(10g. 0.044nvol) '8 an?/yjdrous DVF (100mLl) was treated with iodoethane
(5.4mL, 0.068npl) [Jand/Na2CC3 (4.9g, 0.046npl). The reaction m xture was
left to mofT™~aTNT er.nitrogen for 2 days. |odoethane (0.35n,
0.0044nol ) was_gdd nd'the mxture was left to stir 5 at rt for 1 day.
The mixture wa@ plrtitioned between Et 0Ac and 2M HCl. The organic | ayer was
separated, wash sequentially with saturated sodi um sul phite solution and
brine, dried (MJSO4) and concentrated. The crude solid was washed with Et20
o,V b 35l be- SOFRRHISosbeR- 141} 5rah 5F-ifl ot - Bikie-2 bR (3187 255
Exanpl e1bl4! ferrem"a)PMFl(?@Ql'){‘eaﬂeatéﬂ MithseREHTGAEPeRAte (379 11-4vmal 22813 5.

v1l Dr opytbr)m@-bpndpaﬂel?:(fbgdn hybdmoel L Hrheumixhuee vas-aterbat 60°Ccﬂor 4p and then

Et hyls>- (&ofdd ahg- é’va@oﬁbtéﬂ“’Tﬁe Re§iHYE -wWas3, génmoh@d IRbwekr0-Etblap UsDM)L abidl ) pent an

te (70 t dwith
2219 sl PER SeRp e vmdf‘é?%ﬁﬁr{a‘?%ﬁd?“' @‘?m%’?&é g s rackdcP i v
(12) - 2- (BOAR ¢6Upheta )cormbingy yRaseh Wergafried (MahRy) GteedndNY. The
reacti onemmdmatm prndud:teuan pmmfmlvxesnmg trib4063nbam|or1Wnsy$terﬂ' laadra gtagient was
bt o Safert foMXRIoReARIEIAC Frabdoontiling HEBRIE e boriiediangs: o
prodict FYeREMt %41@’%@ @ﬁt‘ff’ﬁ’é’&”'ﬁ aséc?m?mﬁ??so?le{‘}éi give the title conpound
as a whit@MBinva 3g26MY)", BIR62mi8L.C/ MS: nfz 491 [ MH +, RT 3.64mi n. 1H NMR
(DIVBOC15) 8 0.85 (t, 3H J = 7Hz), 1.27 (m 4H), 1.62 (m 2H), 2.02 (m

6 5Hz) 2. 92 8854 ?%ﬁlo&iﬂ T37}’ty§}?ﬁ<}/pm§¥|§ﬁ (gtprop’)dﬂ’- QW% 'Halhz/dr% - H)o(utme gldédrlr%ne_ 105:

= 7Hz

8- Chl oro- 1- (3 41-113. 4- d| chl orophen | ) met hv1l- 1, 2, 4- oxadi azol - 5-
yl } propvll-3 - pent y 1-3, 7 di hydr o- 1H puri ne- 2, 6- d| one Cl Et hyl
5-(8-chl oro 2, 6- d| 0X0 3 pentyl-2, 3,6, 7- tetrahydro 1H purin-1-yl)pentanoate
(70nmy, OH®IMOD) IS oI ved in EtOH The solution was treated with a 21%
5 sol ution of OH (78p1, 0.21nmol) and
(12)-2-(3, 4- d.Qm ro enyl) - Nhydr oxyet hani m dam de (46ng, 0.21nmol). The
reacti on was he din the mcrowave at 140C for 10mi n. The m xture was
partitioned between EtOH and 2M HCl (aq). The organic |ayer was decanted
of f ¥nd concentTated. The crude product was purified on the MDAP. The
product fractions were conbi ned and concentrated to give the title 10
E;)npolundpégaﬁadvmqoﬂn S kd dwf(%m W for BGhMr-106 l:h E%Zmlwwnw -(B%hrép ezﬂm nI :

anpl e r o] azo -
v1l ProPv é} grgﬁq ﬁgh%éé ﬁl—l%ﬁﬁn% %p%?l!\é;e%gr@ry {h@mumé conjnpaur?'d 4804
Et hyl 5- (@'@Hleéﬁ@l'ﬁ -89Mi oxo- 3 pentyl-2, 3,6, 7- tetrahydro 1H puri n-1-yl ) pent an
oat 20 70b@/MI).nM/A 840 [MHIaRTd2.85minved in EtOH. The solution was treated with
a 21% solution of NaOEt in EtOH (78pl, 0.21nmol) and
(12) - 2- (f@ gl chl orophenyl’)- N 20 hydr oxyet hani m dam de (46ng, 0. 21mmol ) .

The reagt was—heated—+nA—the—merowave—at—40Cc+or—1omn—Fhemxtyre was
partiti oged bet V\Be@trgét% and 2M —ICI (aq). NammeOr gani c | ayeyviengas Ldagsint ed
of f and—eepheent+ated—by—ntrogenblowdowr—Fhe—crute—prof Hfi ed

on the IVDAP The product fractiops were conbi ned and congentratedVgo |gi ve
the title com nd as a white solid (80 n? 80% . 25 LO M5 nmlz|5287[ NH, RT
3.6 mnl xa 8-chloro-1-(3- {5 [(4-

8- Chl orjo- 1t r -/>4elfl U p Mg e v rsdting) LH-tétrzold2-0 X 82l drag ¢ | [Ll.yl \}Opr opvl)
- 3- pent v¥-3 7 d| hydro plri ne- _,y{}‘p bwpropw@72@,q,yoomzaj(m;gf PZ¥b6/|007865
Et hyl 5-|( 8-chl or o- 2, 6- di pxo- 3-penty éle_arahydro 1H puri n- 8¢l )|pent an
oate (70ny, O. 19mm|) was di ssol Yed in E't’ﬁ‘ﬁ' 8"%ol utioh was tiremhed with
a 21% 5 sof ution of NaOEt in EtOH (78pl, 0.21nmol) and
(12) - 2-'2=ehtoro—4—fttuorophenyt—hydroxyethanmnrdanmde—(42ng,— 6—2Immol ) .
The reaction was heated in the n‘icrowave at 140C for 10m n. The m xture was
partitioned between EtOH and 2M HCI %) The organic | ayer was decanted
of f and concentrated. The crude product Twas purified on the MDAP. The
product fractions were conbined and concentrated to give the title
10conmpound as a white solid (65ngy, 67%. LCMS. nfz 509 [MM', RT 3.63mn.
Exanpl e108: 3- But v1- 8- chl oro- 1- { 343- ( phenvl net hyl ) - 1, 2, 4- oxadi azol -
v11Propyl}-317-di hydro- 1H puri ne- 2, 6-di one

o




15
Asol uti

ne (205nowoQod7anmash )

onof 3- but yl

-8-chloro-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne-2, 6-di o
i n anhydrous THF (4ml) was treat ed PGIrtEP2006/007865

313- (phenyl met hyl) - 1, 2, 4- oxadi azol - 5-y1] - 1- propand (190nmg, 0.87mmol) and
PPh3 (247ng, 0. 94mmmpl) . 20 DBAD (217ngy, 0. 94mol ) was ad rtion
and thd milxture was stirred at rf under nitrogen for 18h, The m xvzr ¢ was
degassed hyr«lhi vacuum t hen Pd(|PPh3)4 (84ng, 0.073mmol )| and mjrabpl i ne
(636p1,| 7.3 wer e added. The| m Richiow-3neropydilil3edB-at yt unde p'j;t ogen
for 3h. a‘:he m xturenvwas™ ,},%E‘i 0 dﬂdamm@np@ngﬁﬁetm}ohﬁaw BGg( acB;T t he
or gani gyer sep -at ed, ed I D5
concent|ratled. The crude terial Nergzopﬁy}f%%'ﬁﬂeﬂydw op(rg%gy s8abu

using NeOH to load the conmpound pnto th@"@éﬁ@n‘ﬂm‘&nd wash| t hr oughn{,,he

i mpuritlies, then with 2-4% AcOH/ MeOH gradi ent to renove fhe coppound|from
t he collu Eurther purificationl was—effectedby—MARPtorg-ve—thettl e
conmpound as a white solid (75ng,|23%. LG/ MS: mz 443 [l\/[L 1]1*, |RM/8. 37m n
R, (INSG d8) 80 0. 89 (t 3 J) Ecffos Ha-nRReli- 280 1 61| (b5 219,
2.02 (m 2 A FC, 5Hz), 3.89 (1, THz), 3.0 4H),
7.27 (m § y @46'*1"3 _ 21.0mg

5Exanpl |€2R0% 8XCHI or o- 1- ( {34(4- hfuesamsanRenineeii2H D, fop) &l azol| - 5-
v1} Propyli|- 3- pentvl- 3, #-di hydro- 1idtraw-'24yk)prapyﬂ-3cﬁ-djhwrd\hm-prd: 0]" N3BO®

Et hyl 5-|( 8-[chl or o- 2, 6- di §X0- 3- penfy1l-2 3pfiné=2lesdis@hydr o- 1H puri hpls vl ) pent an
oate (229ny, 0.078nmmol) and

(12)-N Y -2—{4-hydrexyphenryrethani-m-dara-de (;4. 1061084l )
were heateld in EtOH (1nml) with 2[1% et hanolic sodi um et ho><| de (0. 043,

0. 117mpl )| under mcrowa wrradjation at 140C for 10nmin| The i %bure was
partiti et fid 2M Bichiorarid4 difetridsosbivb- Tffias e evapo[ ed. This
mat eri al W@‘d OH ( [Lds)[(2adEitriBdArdfst@hiyIntettoarl ) | 100md $h ef ore
bei ng wodkied agai né;i/ﬁpartl ti poy l;@,ra%g ,}E,tog 3waql,yng Hqscy Plr iR c4ti on
by MDAR 15aff orded the title conpound | M8I27 RT
3.34mn. 'H NVR (MeOH¢4) 8: 0.9p (t, 'P'I" ?’|‘%) 1. 25 1 4% (am 4H)
1.68-1.{78 (m 2H), 2.11- 2.21 (m 2H), 2.93 (t 2H, J = [fHz), 3.82 (g, 2H),
3.98 (t—2H —4 —PH—F—=FH 60— (2 H—F—=T10H )] 7. 02
(d, 2H,|J 20 Exanple 11p: m/z

3-But yl}- 8-fchl or o- 1 (343- Ffohenvl pxv) met h 112, 4- oxadi agol -5-| 533

vl | propy1)}| 3, 7- di-kyuf o<1 sinet 2, 6- & %@1(3{5 (34- MH

25Toet hyl 4} ( t y¥=- 8- To-2, 6f Gulmumptﬂgn&)rﬁetﬁylltm-teahz;pdr D9 HApUIri n- 1-yl ) but
anoat e (2Z'6ng 7073mol ) ~and (1Z wpg.piﬂ,mhg,@yutg)cy gidvgnil m dami|de
hydr ochl orf de’ (16rrg 0~Q79mmol ) d’q?é’ r‘ﬁ’éiﬁlﬁn 1ot . [eBR38nqlic
sodi um |et hjoxi de sol ution (0.068 Q 3 an xt ur e | wasin heat ed
under nji criowave irradiation at 14OC for 10m n. The mxtu e was |partit|i oned
bet ween PAC—and—2M-3SoHEH—tHe— i ' ed and
purified by MDAP to give title cpnpound as a gum which splidifi ed"‘/ﬁpcn
trituration with ether (%.9ng) MNE: nlz 4 W B. 39m m. 5291-/1 NWR
(DMVBO-d6) [B: . 90,»(\%/3&% 8Hz%b”ti'!’§§"—"f9§§§'6' '%’&1 57-1. 68MHP |2H) ,
2.02-2.12% m W8, 00N ZH, D (eifgromethpb@ymethglpH-) | 23.9mMR) " 4. 09 (t,
2H, J 3°7THz), Y18 (s, 6. 95-Zatraﬁal-(zm)prébi)l]smmydro1H- (23%)

5Exanpl [e11fL: 3- Butry 1- 8- chl or o- 1- (343413, 5. di chl @ %ohenyl ) pret hyl || - ;98 4-
oxadi azol -b-y1} propyl) -3, 7-di hydf o- 1H plri ne-2 I one Cl min

Toet hyl 4- (3 but yl - 8-chl oro- 2, 6-dj oxo- 2, 3, 6, 7-t et rahydr o- LH pur i n- 1- yl{) but an
oat e 10iBS5mg, O 52mmot ) and

(12)-2-|( 3, 5 di chl orophenyl) - N- hyfr oxyet hani m dam de (126pg, O. 58ﬁgl | Entry
23, Tabj e in dr H WAS add 21/ t hanol { ¢ sodiju t hoxi de
sol uti on ( Y/€§O\ jé[)&md he m t[]' \/\gs{sﬂ@at ed by m crowpargs (at
140C f or, Lo ?‘(ﬁe re&ct oh was \ﬂB‘PrR%’tfnﬂb“%'Wk?iEHFVﬁOb?r péY-den EtPAd and
2M HCl jand evoratl ng thie organ| cypess-3-(Purd-tiflwedbiutt)- by (M36P (af f or ded
15the tfitle corrpound A sol i d [ 1350@)yarddd-MoineBZaigel | M- 1] 1, °RT 3. 71
mm min

Exanpl e112} 3- But yl - 8- chI oro-1-(3t{34(2,4,6-trifluorophenyl)nethyll-1,2. 4-
oxadi azol -5-yI'fpropyl)-3, 7-di hydro- IF puri ne- 2, 6- di one F \ NPpC
Sim|larlypreparedstartingfrom 1Z)-N hycﬁzoxy- 2-(2,4, 6-
trifluorophenyl)ethani m dam de (119ng, 0. 58mmol; Entry 24, Table 7) in a

yield of 135ng. 25LC/Ms: miz 497 [MHt RT 3. 39m n.
0.90 (t,

2H), 2.
7.18-7.

3H, J = 7Hz), 1.24-1.36 (m 2H), 1.55-1.66 (m 2H)),
91 (t, 21-1, J = 8Hz), 3.91 (t, 2H J = 8 Hz),
28 (m 2H).

1F1 NVR (DVSO-d6) 5:
1.96-2.06 (m
3.94 -4.02 (m 4H),



30 Am doxi nes: These are avail able by the nmethods detail ed bel ow and
exenplified by analogues in Table 7. 35 Table 7 (Intermediates) Entry
St ruct ur evbaner/dvedishod Yield ng LC MS: NH2 N, OH 1 PCT/EP2006/007865

(14-2-(2-chl orophenyl) - N hydroxyet hani m dam de G 38 mz 185 [M H RT 1.04
mn | 1 | mdam-i-de G 42
mz 16 -1] RT 0.72 min 3 N2 N, CH (1Z) 2- (2, 3-di ch] orophenyi3 - IN-
hydr oxyet hani m de B 64 mz 219 [MFir RT 1.83 min 4 NH N, OH 447
Z) - 2-( uor yl) N- 9 dr oxypt haniérhteon!-({SA2B 'z 169 [ Mr Mﬁg 0. 62
mn 5 N2 N o N}g,fl | @cRBlRBRIAY)mhy e xa6Rt heotg 13 fite |A 83
2-yl}propyl)-3-propyl-3,7-dihydro- (51%) 3.33
1H-purine-2,6-dione -
min
m/z
461
" 3-butyl-8-chloro-1-(3-{5-[(2- .
. Ny N [MH]
28 = A | )« fluorophenyl)methyl]-2H-tetrazol-2- | 46.4mg RT
° yl}propyl)-3,7-dihydro-1H-purine- (48%) 3.27
)) 2,6-dione -
min
m/z
477
" 3-butyl-8-chloro-1-(3-{5-[(2- .
o Mo ™ NN [MH]
29 o) A [ N/>—ca chlorophenyl)methyl]-2H-tetrazol-2- | 25.4mg RT
) yl}propyl)-3,7-dihydro-1H-purine- (27%) 3.40
)) 2,6-dione 3
min
m/z
461
F " 3-butyl-8-chloro-1-(3-{5-{(3- .
NN R [MH]
30 - A | )—c fluorophenyl)methyl}-2H-tetrazol-2- | 36.8mg RT
- N
7 Yi)propy!)-3,7-dinydro-1H-purine- | (40%) |
2,6-dione .
min
m/z
477
“ ” 3-butyl-8-chloro-1-(3-{5-[(3- .
Ny ™y R [MH]
31 o= A | p)—c chlorophenyl)methyl]-2H-tetrazol-2- | 38.5mg RT
o yipropyl)-3,7-dihydro-1H-purine- | (40%) |
/H 2,6-dione B
min
m/z
F
461
Q 3-butyl-8-chloro-1-(3-{5-[(4- MHI"
H
32 :::Z«/\/\j\&“»_ o fluorophenyl)methyl]-2H-tetrazol-2- | 31.6mg RT
o7 T N yl}propyl)-3,7-dihydro-1H-purine- (34%) 3.31
/H 2,6-dione -
min
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mz 187 WHY RT 0.74min 6 ciNH2 , NOH (1 2)-2-(3-ch loro-2-

fl uorophenyl)-N hydroxyethani mdamde A 92 nmfz 203 [MH). RT 1.40 mn 7
HONH2 N, VOB 2002072 hydr oxy- 2- (3- hydr oxyphenyl ) et hani m @&FER2&6A0B%5 m z 167
[MH RT 0.46 min 8 N-hydroxy-1- phenyl cycl opropanecar boxinm dam de C 75

mz 177 fNN—RF1-06—mn—OHNa2 9B HOHPO—(14-—2(3—bromo—
phenyl)[- N-| hydroxy-2- nethyl propa nimidanmide D74 miz 257 [Mi VRl |2.04
m n 10 dm (12) - 2- (1, 3- benzjodi oxol-5-y1) - N hydroxylet hani m dzmi gde C 98
3-butyl-8-chloro-1-(3-{5-[(4- MH]*
H
No ™S N - - -
33 /—E j\j:[ pas chlorophenyl)methyl]-2H-tetrazol-2- | 33.1mg RT
N o” N yl}propyl)-3,7-dihydro-1H-purine- | (35%) 346
/H 2,6-dione R
min
m/z
457
Q{m RN . 3-butyl-8-chloro-1-(3-{5-[(2- MHT"
34 ; "QN ;f\ [ )—c methylphenyl)methyl]-2H-tetrazol-2- | 39.5mg RT
- N
oy yl}propyl)-3,7-dihydro-1H-purine- (43%) 337
)) 2,6-dione "
min
m/z
457
\Q<N\ R " 3-butyl-8-chloro-1-(3-{5-[(3- MH]'
s % 3 j\ [ )—a methylphenyl)methyl]-2H-tetrazol-2- | 36.5mg RT
N= N
> yl}propyl)-3,7-dihydro-1H-purine- (40%) 3.40
2,6-dione R
min
m/z
b loro-1-{3-(5-{[3 o1
. N " 3-butyl-8-chloro-1-[3-(5-{[3- MH]"
26 /—»’T //T\ />_C. (trifluoromethyl)phenyl]methyl}-2H- | 43.7mg RT
" ° tetrazol-2-yl)propyl]-3,7-dihydro-1H- | (43%) 3.50
r purine-2,6-dione n'fn
i
m/z
473
" 3-butyl-8-chloro-1-[3-(5-{[2- , .
—0 /N\N/\/\N N [MH]
37 - A | Vs (methyloxy)phenyljmethyl}-2H- 28.6mg RT
7 tetrazol-2-yl)propyl]-3,7-dihydro-1H- | (30%) 3.99
/H purine-2,6-dione rr.1in
m/z
= 449
s/ H 3-butyl-8-chloro-1-{3-[5-(2- MHT*
/N\l"l/\/\N | N . [ ]
~ /¢l thienylmethyi)-2H-tetrazol-2- 33.4mg
38 N=N O)\N N RT
/H yllpropyl}-3,7-dihydro-1H-purine- (37%) 3.20
2,6-dione N
min
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mz 195 [MN R 0.73 min 11 H NH, HO (14-2(3-(ethyl oxy)-4-
hydr oxyphenyl i - N- hydr oxyet hani m damde C 109 mz 211 [MH. RT 0.76 min 12
" HONH, .WOQO0§71Zy26lW- hydr oxy- 2[ 4- hydr oxy- 3- (nethyl oxy) PREMPRIOSONEAT m da

mde C 98 nmlz 197 [rrilt AT 0.50 min 13 ', LOH NH, HO(lZ) N—hydroxy 2-(4-

hydr OX] II\,n‘yll) 2 IICL Ilyl IJI Upall; II. dam dU D 66 m Z . 95 L !\VIII\ U U\J m_m 14
I\hH N-(3 [ (22) - 2- (hydr oxyafri no) - 2- | m noet hyl ] phenyl }ace am/de|C 91
rﬂz 204 [NTHI' | 0.73 min 15 ciN. NH, c -N-h droxy-2-(2,3;114-
trichl gropghenylyet hani ni darj de C 1%'9“%810%%1[( %[{3.6- AT 2. 29 ™ o6
19 a ’N ’z j\ [ )—o dichlorophenyl)methyl]-2H- tetrazol- 36.4mg RT
- N
oy 2-yl}propyl)-3,7-dihydro-1H-purine- | (36%) 3.49
)) 2,6-dione "
m/z
447
8-chloro-1-(3-{5-[(2- _ IMH[
40 F /N:EMNJJI%’C' fluorophenyl)methyl]-2H-tetrazol-2- | 5.6mg RT
" ° HN " yl}propyl)-3-propyl-3,7-dihydro-1H- | (6%) 310
purine-2,6-dione rr.1in
m/z
463
o 8-chloro-1-(3-{5-[(3- .
A s hlorophenyl)methyl}-2H-tetrazol-2- | 5.9m (MH]
4 chlorophenyl)methyl]}-2H-tetrazol-2- .
41 o . )\N [ N,)—cn pheny Y . g RT
yl}propyl)-3-propyl-3,7-dihydro-1H- (6%) 3.29
purine-2,6-dione rrhiin
m/z
c 463
Q\< 8-chloro-1-(3-{5-[(4- IMH
H
42 /N:P/\/\)N\ e chlorophenyl)methyl]-2H-tetrazol-2- | 14.9mg RT
N=N o?>N" N yl}propyl)-3-propyl-3,7-dihydro-1H- | (16%) 3.30
purine-2,6-dione n.1in
m/z
443
8-chloro-1-(3-{5-[(3- N
Ny~ ¥ [MH]
43 a j\ = methylphenyl)methyl]-2H-tetrazol-2- | 17.6mg RT
=N
" o yl}propyl)-3-propyl-3,7-dihydro-1H- | (20%) 323
purine-2,6-dione n'“n
m/z
459
8-chloro-1-[3-(5-{[2- R
N~ ¥ [MH]
a4 -0 % z N y—a (methyloxy)phenyljmethyl}-2H- 14.5mg RT
v o” N tetrazol-2-yl)propyl]-3-propyl-3,7- (16%) 312
H dihydro-1H-purine-2,6-dione m
in
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NOH NH, (12)-2-(2,5-difluorophenyl)-N hydroxyethani m dam de C 89 niz 187
[M-1]4 AT 0.66 mn 17 N, OH NH2 (12)-2-(2,6-difluorophenyl)-N
hydr oxyetWeanoeidaside C 86 mz 187 [ M\+ RT 0.62 nin 18 RCTHPRM6D07865

(12) - 2- (3 5-di f |l uor ophenyl) - N hydr oxyet hani m dam de C 96 mz 187 AT 0. 80

mn 19 —e—NH2Z {34 —2(2—ehlpre—5—H-uerephenyi)—iv
hydroxyethanl mdamde C 97 mz 203 [MN AT 0.90 mn WO m/z
2007/ 017261PCT/ EP2006/ 007865 20 HO., N 112N 40 \ 435
1Z) - N-lhydr ox 1H- i ngol.3- yl)et Beehlora-2amePdd - 1B€- m 2| 190 [ AlMg Rl 0. 90
: y y ; m é )
mn 21 |r 4|5t 7, OH ‘N J;lge;dr OX|y - 2 thiedyintetnyg2yiHetetzhleasi m [deminoe m1 z 157
[M1-11.%°RT 0.38 Yilpropyl}-3,7-dihydro-1H-purine- | (20%) |
2,6-dione rr.iin
m/z
465
N~ H 8-chloro-1-(3-{5-[(2,6- IMHT
46 " ;,,Z‘ I T o difluorophenyl)methyl]-2H-tetrazol- | 18.4mg RT
[¢) N
% j:" ﬁ 2-yl}propyt)-3-propyl-3,7-dihydro- (20%) 311
1H-purine-2,6-dione n.1in
m/z
497
N H 8-chloro-1-(3-{5-[(3,4- IMHI"
47 ,st j\ | N/>—°' dichlorophenyl)methyl]-2H-tetrazol- | 19.4mg RT
(o] N
‘) 2-yl}propyl)-3-propyl-3,7-dihydro- (20%) 3.44
o o 1H-purine-2,6-dione n'1in
m/z
465
N H . 8-chloro-1-(3-{5-[(2,4- (MH]'
48 /N,,": j\ | N/>—°' difluorophenyl)methyl]-2H-tetrazol- | 19.1mg RT
[¢] N
F ‘) 2-yl}propyl)-3-propyl-3,7-dihydro- (21%) 316
i 1H-purine-2,6-dione n'“n
m/z
_ 465
N e H 8-chloro-1-(3-{5-[(3,4- » MH]"
49 ’sz j\ | N/>—°' difluorophenyl)methyl]-2H-tetrazol- | 21.5mg RT
(o] N
] 2-yl}propyl)-3-propyl-3,7-dihydro- (23%) 3.19
F 1H-purine-2,6-dione n.win
m/z
465
N H 8-chloro-1-(3-{5-[(2,5- MHT"
50 A ;:,Z' )N\ | N/)“C' difluorophenyl)methyl]-2H-tetrazol- | 8.5mg RT
(¢] N
H 2-yl}propyl)-3-propyl-3,7-dihydro- (9%) 314
F 1H-purine-2,6-dione rr.1in
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22 N01, NM (14-2-(1-benzofuran-3-yl1l)-N hydroxyethani m dam de C 87 mz

191 [MH] RT 1.46 min 23 CINH, N, OH Cl
hydr oxyetwearnoerdaside E 165 nfz 219 [ M\+ R

(12)-2-(3,5-di chl orophenyl)-N
2. 03 m n 24 PRIBEPRM6/007865

(12) - N-hydroxy-2-(2,4,6- trifluorophenyl)ethanimdamd e F 297 m z 205
[ Mi] R—O.-66 mn 25 \\ ANH .s Vi )N OHd {(14-N-hydroxy—23
[ (met hyl sul fonyl ) am no] phenyl }ef hanl m dam de C 125 mz R44 [MN "& (.63
mn |t] should be noted thatas uged herein represents a doubl e|bagsl of
undef i ned geomatryN etlhogd A Th e8-cerocdspemtil 6¢{l{2.4.61 e[ (0. 5rrrq ] WS
stirred 5|1 Et ¢.5nil) fwi t?—&oo afueropteninyakitopyAHatetr a- soimm@ (& o8,
1. 3nmol )51and QeatLd at °63C Yor 4 2 ,A% €4 7.GR04b 8- Hﬁec reacti on
m Xt ur ¢ S IFaded ont o;gn SCX SpP t.ylc!glro #ﬁj%e- 2rg) a&rtll she({) t B.O8E(H,
then tHe gm doxi me product was ejuted wt A% moni a i n| MeOH. 1GhiAet hod B
Simlar Met hod A except that fhe product crystallised| out fromthe crude
reactig to-e—and—was—selatep—by—HH+at+oer—tnstead—pt—by—HE—1H
Method [C Similar to Method A except that the product was| purifie®dnja 5g
SCX carftrildge. I\/Et hod D Simlar{to Method C except that|the heatifig|period
was 18H. Meth ,5S;VL o Me} ho@-cloex tBpb-{2Hlerothe spal e wasy ARy $3mmol
of nitrfil g ? C/ b )\ [ p—a | (trifluoromethyl)phenyllmethyl}-2H- | 22.3mg
52 N= 07N TN . RT
F H tetrazol-2-yl)propyl]-3-propyl-3,7- (22%) 328
dihydro-1H-purine-2,6-dione N
min
m/z
8-chl 1-[3-(5-{[4-f] 3 >15
- N/\/\ijin ' -chloro-1-[3-(5-{[4-fluoro-3- IMH]'
53 FF - N | N/>—°' (trifluoromethyl)phenyllmethyl}-2H- | 17.2mg RT
F H tetrazol-2-yl)propyl]-3-propyl-3,7- (17%) 3.30
F dihydro-1H-purine-2,6-dione -
min
m/z
H 8-chl 1-[3-(5-{[2-fl 5 >15
] /N\,ﬂ/\/\ijiN 3 -chloro-1-[3-(5-{[2-fluoro-5- [MH]*
54 I N (trifluoromethyl)phenyllmethyl}-2H- | 18.2mg RT
H tetrazol-2-yl)propyl}-3-propyi-3.7- | (18%) | .
F7F dihydro-1H-purine-2,6-dione -
min
m/z
3-butyl-8-chl 1-(3-{5-[(2,6 479
] Mo~ n>_ -butyl-8-chloro-1-(3-{5-[(2,6- IMH['
55 dﬂ:n& o W difluorophenyl)methyl]-2H-tetrazol- | 18.2mg RT
F )) 2-yl}propyl)-3,7-dihydro-1H-purine- | (19%) 3.99
2,6-dione B
min
m/z
3-butyl-8-chi 1-(3-{5-[(3.4 >t
/\?‘/v\“j\l/[nya o utyl-8-chloro-1-(3-{5-[(3,4- IMH]"
56 N=N o)\N 7 dichlorophenyl)methyl]-2H-tetrazol- | 20.1mg RT
2-yl}propyl)-3,7-dihydro-1H-purine- | (20%)
o . 3.58
2,6-dione .
min
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Method F Simlar to Method A except that the scale was 1. 5mmol

and purification was on a | Og SCX cartridge.

of nit

rile

10 Method G Simlar to Method

A except whavorheemheati ng ti ne was 2. 75h and the scal e RaI/EP2Q8/001865 of

nitrile. 15Exanple 113:

3-Butyl -8-chloro-1-13-(54(3- chl orophenvOrettnll-1, 2 4-oxpdiazel—3
vr}progyl)}- 3, 7-di hydr o- 1H puri ne} 2, 6- di one a) m/z

3- But yl{- 8-|chl or o- 1- (3 {5 [ (3-chl prophenyOret hyl ] -1, 2, 4- oxadi azpl 439 yl|l pr opy
1) -3, 7-| difhydro- 1k < 24 6- di pne3-batyl-&¢hnloro-1-(3-{5-[(2,4- .

(3-Chl gr qc%phen gl i cgg\ -3 M laudloptRn{ishami]RH-e i) prags | [Pgs? -

et hyl cardgdi i e hydr | ori de . %

1H1, 2,|3- aenzotrl azol - mj%l (15ny %wrfﬁ&)%?g@grré@tbﬁ'?%d (2r10/) 3.33

1- net hyl - 2- pyrrolidi norie (1ntl). To this wad-4ang min

(12) - 4-|( 3-|put y1- 8- chl or o- 2, 6-di oko-2, 3, 6, 7- tetrahydro 1H purinil-y1) N
25hydr g H-arm-dam-de (34m; o 1WW“" afd—the—mdure—strref—at—+t for
17h and then at 80C for 24h. The| reaction mxture was purlfied W/Z hqut
further di fication, by,preparative HPLC (auto CQP give {hagki tll e
conpound ([13ng, 279~ A m z ZB?WJW'&T:Q'O{OM (3:|£P{(2 .pmin. MHT"

1H NMR |( CICL éﬁ: A 96_It 1322 3| 5 iiGbiophentsyadng-aHitetraaol-2H) 8. ordg 68" I' 80 (m
2K, 2|1 e <mb)%;g, 2. 83 [yl Ty @b bepun5 drsidy | BH),

(12) - 4-|( 3-lbut y1- 8- chl oro- 2, 6- di oko- 2, 3, 6, 754 ahydr o- 1H puri n{ 11yd) 1N
hydr oxybutfani m dam de

4- ( 3- BWyH-8—¢chtoro6—26—choxo-—2pB 67t trat‘yd o—tHpur+p—t—ytbutaneni tri
e(19, (0.0032nmpl1) was stirred in EOH(35 and wat er m/z

(1. 8nt)|. Hyldr oxyl ami ne hy rochl or 344%0 0049npl) ahd pot asgireim

car bongt e |(652ng, 40,0049 3 55 HB-eHIo He {5t ur e| heat edl 180C for
3 days.| Affter ohiing t,,ldLe ' r@mobmmenmmetm]amtasamfapzrr.a‘ngej.wﬂﬂe crude
product| s d ol ved ' nJwat er “%Wl}b@bi:lﬁ:?ﬂdﬁn?dr@ﬂﬁ ‘w,,gg] HG39%)and Foaded
onto an Odsi sSTMcartridge (2g). [Thi's was? wat er to feddve |t he
salts and then with MeOH, to give the tit & éd‘ ound (95/my, 86%min LL/ ME:
mz 343, 345 [ML-1]+, RT 2. 04mn 10 ¢)

4- ( 3- Butytr8=chtoro=2;6=diroxo=2,p;7 6, 7= tetrahydro=—tHpurtrp=t=ytbutameni tri |
e N m/z

4-[ 3-But yl -8 chl or o- 2, 6- d¢ oxo- 7- 2-proLPe 1 7-1 etrahydset 1H- purin
-1- yl]lbutja ftri FW\ N6mm ) v tﬁtsﬁhtf’)é% Pn(‘r’a{[zm xture of n[iNﬁ.r]*ogen
degassed CM (2em) ain | NECH Zwifljoromethyl)phenyllmethyl}-2H- | 18.1mg

Tet r aki s?ut rip yl phosp e) pal | pgirk#B)-0 §ifSro@i]-Fr- @%)Hanq1g),h)enyl SI llane
(7.4m.,| 60pmol ) were added and the m xt ur%e%té {]Er?ed at rt|for 2¢. 3PRi § was

t hen evjaporated and the residue fritura ed wWith & mxturp of min

di et hyllet hier : cycl ohexane (1 1) tp afford the title conpopnd (1479, 60% as
a white — Tz 30T MNF,RT 2-66mm. )

4-[ 3- Bu - 8- chI or o- 2, 6-di oxo-7-( 2-propen-1-yl)-2, 3, 6, 7-tetrah‘dr"831I-+puri n
-1- yI]butanenltrlleN 479

3-but yl |- 8- chlporo- ] H-1-yl) %b'?ty'(ﬁﬂg‘ﬁf’ P URPI nel 2, 6- di o[wm]‘(z 0g,

0. 0072 £y wive CNLA?, wap diderepheny le24-tsegol-0 ?ﬂgﬂl@ml) =7 oI/l oned
by bro u yr trile ( 38g 0. P@YApiapy)-3, THamydroXHpuEnaval (2ass) ¢d at 80C for
18h and thlen ali owed tolcool. The reactiopgHigfeur e was eyaporafed3and the
crude product 5 partitioned between Et 0Ac and HCl (2N). [The or gamic phase
was seplarated and washed with br|{ne, dried (MJSO4) and epaporaged to |give
the crudejproduct. This Was purijied Dy Silica SPE (50Q)} elutijng w tlh
cycl ohgxanie: et hyl acetate (2 1 to 1:1) to afford the titlp corrpt)uw;as a
clear qgil |(2.1g, 85% z 3 mnj 10 The | llowi ng
conpounds |( Tabl e §%U%M°h1rgr?1§g{§ﬁslg ous_to 1t h@H]T gQr
Exanpl 3,. mrt’he ond ﬁé’lug_r@plafgylmwl] -2H-tetrazol- | 156.9mg

(12) - 4-|( 3-|but 8- chl oro- , 6- di ok @2}Bropyl)r3,T-dthydrhyl tlrppiidd4 pLit1%)- 1- ﬁ?@ N hydr o
xybut ani m [dam dé. e * is psed in the.domnpl es her ei niti/i cates

t he attjachment poi nt of the R grpup to the xanthine core; Exanpl enin
Compound: [R1 =
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Yield % LG/ MS: 114 3-butyl-8-chl oro-113-(5-{(3-
1, 2, 4- oxadi azol - 3-yl ) propyl | -

mz 473 [WR-200401RF13. 3 min 115 3-butyl - 8- chl or o- 143- ( 5- PLIEP2006/007865
(trifluoromethyl)phenyljmethy 1)-1 , 2, 4-oxadi azol - 3-

(et hyl oxy) phenyl | net hyl p
3, 7-di hydro-1H purine-2,6- dione a - VP 22

yl) pr opyth—3+—F—di-hydro—1tH—purine-—2-6—di-ore——F—HvMH—23—z53IHRF+335 mn
116 3-Huty|l -8-chloro-1-(34 5-[(2} chloro-4- fluorophenyl) methyll] Mz2|4-
oxadi azol -|3-yl } propyl) - 3, Z- di hydro-1H purine-2,6-dione f N---Nr527* |28 m z
495 [Mi] [RTY3, 5 min~0, 2007/ 011726 Srtwty-Emhiovel-td76@5 Exnpl e | Gopoyind:  RL
= Yield %|L& NByTU% 1- {&- 527, Bithmoroskttoyodidhenyiimethy)- | 32.8mg ~T
yl met hy|183-|1, 2,xad| azo)l) 3- yl] pé,@_@(,;}d_gzyﬁ%w,}-@pgN,(%_o- (31%) 21
1H-purine-2,6-dione n'win
m/z
497
. PPN H 3-butyl-8-chloro-1-(3-{5-[(2.4,6- MH]*
64 NN Ay | N’>_°' trifluorophenyl)methyl]-2H-tetrazol- | 20.7mg RT
. F )) 2-yl}propyl)-3,7-dihydro-1H-purine- | (21%) 3.35
2,6-dione min
m/z
529
s ,N\N/\/\N&“ 3-butyl-8-chloro-1-[3-(5-{[2-fluoro-6- MHT
65 8&;& o)\N IN’>_ @ (trifluoromethyl)phenyljmethyl}-2H- | 23.9mg RT
f )) tetrazol-2-yl)propyl]-3,7-dihydro-1H- | (23%) 3.44
purine-2,6-dione min
m/z
529
PPN H 3-butyl-8-chloro-1-[3-(5-{[4-fluoro-3- IMH]'
66 F =N o)\N L7~ | (trifluoromethyl)phenyllmethyl}-2H- | 13.9mg RT
4 )) tetrazol-2-yl)propyl}-3.7-dihydro-1H- | (13%) | . .
purine-2,6-dione min
m/z
511
o PPN y 3-butyl-8-chloro-1-(3-{5-[(2,4- IMH]*
67 @‘ﬁm& P 'N/>_ . dichlorophenyl)methyl]-2H-tetrazol- | 17.5mg RT
o 2-yl}propy!)-3,7-dihydro-1H-purine- | (17%) 363
2,6-dione min

NMR details for selected examples from Table 3:

Example 20:

propyl-3,7-dihydro-1H-purine-2,6-dione
'H NMR (CDCls) &: 0.99 (t, 3H, J = 7.5 Hz), 1.80 (m, 2H), 2.46 (m, 2H), 4.06 (m, 2H),
4.18 (s, 2H), 4.25 (t, 2H, J = 7Hz), 4.70 (t, 2H, J = 7.5Hz), 6.96 (m, 2H), 7.26 (m, 2H),

13.

15 (br s, 1H).
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8-Chloro-1-(3-{5-[(4-fluorophenyl)methyl]-2H-tetrazol-2-yl}propyl)-3-



3, 7-di hydro-1H purine-2,6- dione NO 27 mz 487 [MN''" RT 3.3 mn 118
3-butyl-8-chloro-1-(3-{5-[(4- fluorophenyOrethyl]-1, 2, 4-

oxadi azolW@-2007¥37dspy 1) - 3, 7- di hydr o- 1H puri ne- 2, 6- di one PCZEP2Y05/04T8S [ M | |
RT 3.3 min 119 3- butyl 8-chl oro-113- (54[ 2- (net hyl oxy) phenyl ] nethyly

1, 2, 4- oxadi azol - éc)pro pyl]- 3,7-di hydro-1H puri ? 21 mz 473
[ M\+ RT Bxagpie 83 128-Chige-(434, 44@6&&@6}%}/%1 @B {%ﬁo%sétﬁh ifly QFQP'QE'W BetHlazol -

yl ] pr opy2}-tetraavit3-y B opyi}- B,WOdlh)airB-WI-;lmrdleeQ- a-dioper: i HeNMR&CDﬂ:lIsf))ﬁeZ oF 2, i z 483

[M 1] +§i ) 3.4 (R QHW &1& {zﬁeﬁeﬁﬂdz)emmé%)fngml&ﬁ (Z%JHB "
1 85 1 '?@H%Ia %@ P%H Jz %i”%)zHS%H%"S 5 Hz), 4.02 (2H,

t, 7955Hz), 4.22 (2H t, 57Hz), 4.24 (2H, %740 g H, .
Exanpl e@@n&l@anorbumm@n@a) ma%*»qme&wl 6132 Ln122*)4 432HHIBI 2.
VI | | 3r oP%16-43197mdi2hl).ct. ©7 {s:2plr4- Ae (2218, dH7oHdz), 4.1, 2H J=7. 1Hz), 7.00-7.13
a) 8- Chl oimy-38Y) pEh@8 tbs11B45- (phenyl net hyl ) - 1, 2, 4- oxadi azol - 3-yl ] propy1}- 3, 7-
di hydro- 1H purine-2,6-dione O N1 15To a sti rred sol ution of
8- chigor OeﬁanﬁmélwllH7NMk(@m9ne@9xtle3J=77 gy d17e- 1186 oy 2Hig22062.47(rape (0. 20,
0. 67mol 1y, B.05t-04 FIAH)A D328 tn 3219y, 4 5a68YAHIRYI6E!4.64 (R, ZHPR AdiaL®! - 3-
(m, 1H), 7.31-7.33, (m, 2H), 13.18 (bs, 1H).

Example 28: 'H NMR (CDCls): 0.97 (t, 3H, J=7.5Hz), 1.36-1.46 (m, 2H), 1.71-1.79 (m,
15 2H), 2.42-2.49 (m, 2H), 4.08-4.11 (m, 2H), 4.25 (s, 2H), 4.24-4.27 (m, 2H), 4.68-4.71
(m, 2H), 7.02-7.09 (m, 2H), 7.20-7.26, (m, 2H), 13.14 (bs, 1H).

Example 29: 'H NMR (CDCls): 0.97 (t, 3H, J=7.5Hz), 1.36-1.45 (m, 2H), 1.71-1.79 (m,
2H), 2.42-2.49 (m, 2H), 4.09 (t, 2H, J=7.5Hz), 4.26 (t, 2H, J=7.5Hz), 4.34 (s, 2H), 4.70

20 (t, 2H, J=7.3Hz), 7.18-7.21 (m, 2H), 7.25-7.27, (m, 1H), 7.35-7.37, (m, 1H), 13.34 (bs,
1H).

Example 30: 3-Butyl-8-chloro-1-(3-{5-[(3-fluorophenyl)methyl]-2H-tetrazol-2-yl}propyl)-
3,7-dihydro-1H-purine-2,6-dione

25 'HNMR (CDCl3) &: 0.97 (t, 3H, J = 7Hz), 1.40 (m, 2H), 1.75 (m, 2H), 2.46 (m, 2H), 4.10
(t, 2H, J = 7.5Hz), 4.21 (s, 2H), 4.26 (t, 2H , J = 6.5Hz), 4.70 (t, 2H, J = 7.5Hz), 6.90 (m,
1H), 6.99 (m, 1H), 7.07 (m, 1H), 7.25 (m, 1H), 13.25 (br s, 1H).

Example 31: '"H NMR (CDCls): 0.99 (t, 3H, J=7.5Hz), 1.38-1.48 (m, 2H), 1.73-1.81 (m,
30 2H), 2.44-2.51 (m, 2H), 4.12 (t, 2H, J=7.5Hz), 4.20 (s, 2H), 4.27 (t, 2H, J=7.5Hz), 4.70
(t, 2H, J=7.3Hz), 6.95-7.00 (m, 2H), 7.26-7.30, (m, 2H), 13.35 (bs, 1H).

Example 32: 3-Butyl-8-chloro-1-(3-{5-[(4-fluorophenyl)methyl]-2H-tetrazol-2-yt}propyl)-
3,7-dihydro-1H-purine-2,6-dione

35 'H NMR (CDCls) 6: 0.99 (t, 3H, J = 7THz), 1.43 (m, 2H), 1.77 (m, 2H), 2.48 (m, 2H), 4.12
(t, 2H, J = 7.5Hz), 4.20 (s, 2H), 4.27 (t, 2H , J = 7THz), 4.72 (t, 2H, J = 7.5Hz), 6.98 (m,
2H), 7.27 (m, 2H), 13.35 (br s, 1H).

Example 33: 3-Butyl-8-chloro-1-(3-{5-[(4-chlorophenyl)methyl]-2H-tetrazol-2-yt}propyl)-
40  3,7-dihydro-1H-purine-2,6-dione
'H NMR (CDCl,) &: 1.02 (t, 3H, J = 7.5Hz), 1.45 (m, 2H), 1.79 (m, 2H), 2.50 (m, 2H),
4.14 (t, 2H, J = 7.5Hz), 4.22 (s, 2H), 4.29 (t, 2H , J = THz), 4.75 (t, 2H, J = 7.5Hz), 7.27
. (s, 4H), 13.35 (br s, 1H).

45
Example 48: 8-Chloro-1-(3-{5-[(2,4-difluorophenyl)methyl]-2H-tetrazol-2-yl}propyl)-3-
propyl-3,7-dihydro-1H-purine-2,6-dione
'H NMR (CDCls) 6: 0.99 (t, 3H, J = 7.5 Hz), 1.80 (m, 2H), 2.45 (m, 2H), 4.06 (m, 2H),
4.20 (s, 2H), 4.25 (t, 2H, J = 7THz), 4.70 (t, 2H, J = 7.5Hz), 6.80 (m, 2H), 7.23 (m, 1H).
50
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y1l] - 1- propanol (0.162g, O0.74mvol ), DBAD (0.186g, 0.81mmol) and

tri phenyl phosphine (0.212g, 0.81lmmol) and the solution stirred for 18h. To
t he sol utWoerRoWAd 2¢dded Pd(PPh3)4 (75nmg, 0.067nmmol) and RETHER006/4€786500p1,

6. 7mol ) were added and stirred for at rt under nitrogen for a further 3h.
75ng of Pd(PPh3)4 was added and the m xture left to stir for another 3h.
The m xtExamplas hr t 8-Chinted-mrepyide-(Etl(2x 6dmiuopanhenyipethyleii-tetrazolwr gani ¢

I aygr W}mm@n&?%ydm?haﬂrlm-@tﬁ -gibh@eH MR (CH LS. 991(1d3tdoheérﬂg Ha), edh The
crude i r 0, t he
conpouﬂﬁ"%ﬁ@ é‘“ tﬁ g R s s S A
AcOH/ MeOf1't el% ( Z‘fhe product fractions were conbi ned and
conceéntrated then further puri f| ed by MDAP. The product fractions were
conbi nedExanople G2olt MR ERE:)y P98 (t, BE, VFT.BHZ)k d MSeliB8l (ms2), X246 6Ni d (51ny,
20%) . LCHBSA.0514.08.67, 2HFH]24 (RI2H3 JSArtHa), 499 (s, 2H), 4.64 (t, 2H, J=7.1Hz), 7.29-

3[ 5- ( Pheth@R ot hiy), 7-3B- 244 (Ox difl) az69-7 By (- THpA3JZ{bs, 161)15A ni xture of

(1E) -4, 4-bi s(et hyl oxy) - N- hydr oxybut ani nm dani de (3.2g, 16.8mml), ethyl
phenyy acgiahgle 68: HAMRLEBORP AN BHS 987 BRE L 88X .48 (1221%), 90i1ui.79m| N Et OH,
6.4ml) wag) be@tzgo (M, 2&-1)714Q390(W32¥B Jay 540G 1706, 2Qyriap4 (TieM, ey &Hzpl4.mas

comnbi nedtvm b=t ahiz) T7.0007 A 4SAE BRY, 7@ OTHY, USi ng 1. 29 of
(1E) - 4, 4 bi s(et hyl oxy) N-hydroxybut ani m dam de and conduct ed as above) and

Deparat R LEH, ttgb @nﬂﬁ% I amsg )
[Sgp%r %ﬁ '\zgsﬁ\r Q(%zc(g g oxadl aZoI iﬁwas used

W t hout a je. Crude

3[ 3, 3- bls(ethyloxy)propyl] 5 (phenylnethyl)-1,2,4-oxadiazole (5. 63g,

19. 4rnm|ExaimplEtOIG4(7531B)utyM850tMrb¥1r(eeKSVKZ,QGﬂHﬂLmirmmwsl)ﬂanMbl tatrazbl{20. 738g,
3. 9ol ) v fipbpyDId 7 MY, d?o51|7-| nma)QtGJG%né)a"IIINMI@'QG@CE?V@W (EBAAG =andnypt er .

The r a
mrﬁeiZnt“‘éﬁi fﬁ% ) SR 2 B S 3 M) 01 B0 8 e o
acetal , 2Med&rpldz) ﬂ@7dt RHvds Btz F8adt. i2h, 315r8.OhiB) i $- ér{Eft riélted with 2M
MCl soI ution for 2h then partitioned between Et 0Ac and water. The organics
were isol ated washed with brine, dried and concentrated to yield
345(phe|rre A ed/ brown oil
(3.779) W A4 et He—He : . FFofr-ot crude

3[ 5- z%heﬂmgem;a.mm_ﬂﬂdmmmmg] propanal (3 769 17.4mol ) in MeOH
(60n) was cooled to OC and sodi um borohydride (0. 724g, 19. 1nm)l) added

portionw,se Ih . ok SATE ution
stirred %r g I'téh éh1t¥1| ﬁe@qgg‘%%m%d%?\%\een ’a@%‘?ﬂ? Et 0 8|lo The
organi c 12PsF '" ‘%'EB%H ated and the aqueous extracted with EtOAc. The
conbi ned racts were washed with brine, dried and concentrated to an
orange |ig{id, This was purified on a 50g silica SPE eluting with

cycl ohexanelfE 0 (2 A)tHo 80% gradi ent elution) to provide the title
conpound as a yeI I o >L &-249). WD 2007/ 017261PCT/ EP2006/ 007865 LC/ Ms:
mz 210 [MH +. c) ¢ bi s(et hyl oxy) - N- hydr oxybut ani mi dam de NH2 5A
m xture of 3- cynoprrefdl onal dehyde di et hyl acetal (6.12g, 39mmovl),

hydr oxyl am ne hydro¢hl ori de (4.06g, 58.4mmol), potassium carbonate (10.76g,
77.9mmol ) in water¢(20nl) and EtOH (40nil) was refluxed for 24h. The m xture
was allowed to cool and then partitioned between water and Et 0Ac. The
or gaid ¢ Ampbrtionas HEp@henydmietmb)-1t 24-cagdisznkS-wix t-peapaed! (G8nig, BOmaol) Tihe

conbi nedTRE qami)Gvdd B4 With\BcRIoYR S PRty I(ALpidiaint ngy-3dr difghrangi-g@iHeent r at ed

start ?X'gf'ﬁ ot t*ot)é%o?’%ﬁtﬁﬁ aqtdc?t@"“’tgrtqt @%h@‘ﬁ"%%? {ifeh, Ao~ 20%
: 8- Chl or d01mgg0 f4mma )eW9$ &#l/imane poriionsandiiheAeactn Ipf e, tfog Sh. The
pr opv1- 3mikiute hwas aebkgadr bnapfpjﬁagjlaonaar:tmmﬂ [2Ad0tked Mhitrbhek srdsutrttmduced

of 8-gl op ﬁhg)% (eeéaaertrdwﬁm gwwsoauée@aﬁddthaymmétbéwsw@ “ohcE-fbrNe 20

(200ng,

515- (pheﬁytptg”tm oy, 34 ims FReh 'f'a“%uaservas 150 SIS HOPTHLT anc
PPh3 (253ihgTh90m9@|'fﬁd4/~‘=)S patitigned2beiygen @ rPreARC ;ef i on and
the m xture was left to stir at rt under n|trogen for 18h. The m xture was
partitioned between Et 0Ac and 2M HC %ﬂ The organic | ayer was separat ed,
washed with brine, dried (MgSO4) and concentrated by high 25 vacuum The
crude product was purified on a silica SPE colum using a 0-70%

cycl ohexane/ Et 0OAc gradient. The product fractions were conbi ned,
concentrated by high vacuum and purified on a silica SPE colum using a

0- 60% cycl ohexane/ Et OAc gradi ent. The product fractions were conbined and
concentrated then dlssolved |n anhydrous THF (4nﬂ) The solutlon was

o o ™ 17 rr—<l ~\ ~ NN [T



15 (684ng, 2.97mmol) was added in one portion and the reaction left to
react for 60h. The m xture was partitioned between 2M HCl (aq) and Et OAc.
The or garWwo 20éndi26has separ at ed, washed with brine, dri @T(EVE®HY78ahd
concentrated. MeOH was added to the residue and then passed down an

am nopropyl colum wth the product eluting with 2-4% AcOH/ MeQH. Product
fract i onwaswsepatiethi washethwitohsieat rdiied d(Mg$es)oend weancenbateds Thge titldis
recryst aéd dfwasmbaumawcwhﬁxbenmaﬁérjpuhiucat@n\uyn@Ah¢64mgJ 42%pnpound as a
white s gglggg ,@ﬁg@ ﬁgaqrp(z mz 443 [WH +, RT 3.4mn. 1H NWR

( DVBO- d6 !-g 2 m 93 (m
oH), 2. 7dr' MV'R @MS Hé ("J‘Z) gﬁg 13343}%%’%) %Zg@ ﬁﬁ)%ﬂﬁ( = 7Hz),
4.28 5 2H2H) R,917(1,2H, zsfﬁﬂzms}sa tA2H, { Br7Hz), 3.8§-4.08@EmAH, 122*7 33 (m, 5H),

3-But vl1- &gl(tl,rcqu; (345-113-chl or o- 4- hydr oxvphenyunet hyl | -1, 2, 4-

oxadi azol - 3-v1l ProPv11- 3, 7-di hydro- 1H- pur| ne-2, 6-dione A sol ution of

3-chl or o- 4- E}/droxyphen | acetic acid 0. 13mm|) in DVSO (1m) was
-Ebenyimethy))-12 f?ﬁﬁ!a?da?‘rd']ﬂé’lf?pacr@' react for 30m n.

treat ed b\)lfi'
(12)-4-(3¥Botyl-8- 91 WD 2007/ 017261PCT/ EP2006/ 007865
chl oro-2,\6- ¢f oxo- 2, 3, 6, 7- t et rahydro- 1H puri n- 1-y1) - N- hydr oxybut ani m dam de

(50mg , 0. I5mmuN added and the m xture heated in the mcrowave at 120C
for 15m n. e\sol utijon was directly purified by MDAP to obtain the title
corrpound as a white s@Hd (12ng, 17%9. 5 LOMS: mz 493 [MH, RT 3.2mn.

?Ifxgut 1 ure of y—bu rolactone (22|3].1| 2. 9mmol) benzamidine oxw\ye (48?mg 3.2mmol),

Ry e it B R v,
CCl NN 1at mO@iqrumloqu%mmrewas B¢ bsMeasHIA G deerand EOAS- (heny,

0. 16mml grgaic livler Whs Separatas; washed aith bring, deled ((\/%0;) afd témoenkrpteain@héeft to

react fofyeAoiilet \Q&g ﬂfédg ili the C on™ system to ive a pale
B )pu oyer silica usmghygroo? anplu . syste 0 hydproxybut a

Buty, 8c|'||Ioro% di -tetr

ni aYfllogel ( %is}))t?m‘ml was added and the mixture heated in the

m cr owavieC/MS: IW@@19WH15RT12§MW After cooling, the reaction was
partitioned between 2M HCl (aq) and EtOAc. The organic |ayer was separated

t hen cong it & D) ) IoT=} p.‘tigog(g a.- g was obt ai ned
as a whi Kithpi & 2% 280 k’ hﬁ' ' - . 20Exanpl e
126: 3- BGERIEPS ErS roxvphenvl)rret hyl1l-1, 2, 4-
oxaddlazol - 3- yI )propvl) 3, 7 di hydro 1/ 1- pur| ne- 2, 6-di one A mxture

of (3-fluoro-4-hydroxyphenyl)acetic acid (27nmg, 0.16mml) in DVF (1.5n1l)
(2?\2/&8 4t rg)at 8 ‘i’:n‘i&éhn-@% [@%opﬂemwl] ?Qq bxahitazbs- E/ﬁ"@r%bylﬁ Qrpeﬁ%'?

chl or o- 2d'B¥41Pd>€'bp‘£r"‘@ $5-Aigng: r ahydr o- 1H puri n- 1- y1) - N- hydr oxybut ani mi dami de(
60ng, 0.18mml) vvas added and the m xture heated in the mcrowave at 140C
for 15m n. Afte,n i rcaactl on was partitioned between 2M HCl (aq)
and Et OAc. ganlg & was separated then concentrated and purified
by MDAP. | e conpouhd was obtained as a white solid (10ngy, 12%.

LC/ MS: iz [MA +, R 3.2m n. 5Exanpl e 127:

8-chl oro- 3- pent v1- 144- ¢(5- phenvl- 112, 4- oxadi azol - 3-v1) butv11- 3, 7-

di hydr o- 1H purine-2, 6-dione a) Preparation of

8- chggor oA 3sdigtiny bf 18-EMlofd5tH mlgxu&cﬁm%ﬁeﬁwwewnph 234-&5@1@301.}5 =B propyl)-3-

di hyd 8 ted
wi th L°S%W P GpPa SR oparBFREl e 33 Ghe Teh EpeST
DVBO ( 0. i) Was slepased iy Sequnatial LasHatianosl badjse an siorf of nitrogen

N 3- (di r‘r(-thahdimdnlﬂ’)qjlnemgﬁhﬂ Nb.8mtrio))l ead B hy),dE0mmgd 0 ©6BMordl)daddesl. Thény,

g (15m’rﬁ: SolithnDYES {tfredor T2H e @oRoentrafidl Hhd QRe Oesidues loaded onto an
or o

0,
pent za@'“epthye#?Eﬁy@@ Wil MEQH- £yt XV"MGOA? NER e thi DR A VB,
0. 15mol providegipisotifie) comppundras arpale Ufedow s '%e\ah'édwsﬁs we@%w'tﬁﬁthqrﬁen at
80C for Yibldawhitehsolid¢00b8g.32V)e mi xture was subjected to purification by
MDAP.  Pr pghiss: nq,gqtgallm_l Rif#6drhipns were blown to dryness by a stream of
nitrogen to yield the tle conpound as a 20white solid (17.2ng, 25%.
LG MS: nmlz 457 [ VH +, RT 3.67mn. 1H NMR (CDC13) 5: 0.90 (t, 3H, J =
6.8Hz), 1.35 (m 4H), 1.76 (m 2H), 1. %%_(m 4H), 2.88 (t,.2H, J = 7.2Hz),
4.08 (t, 2H, J = 7.5Hz), 4.17 (t, 2H, 6.7Hz), 7.50 (m 2H), 7.57 (m
1H), 8.08, (d, 2H, J = 7.3Hz). 25 b)
5- (8- Chl oro- 2, 6-di oxo- 3-pentyl-2, 3,6, 7-tetrahydro-1H purin-1-yl)-Nhydroxype
nt ani m dam de



Asol uti onof 5- (8- chl oro- 2, 6- di oxo- 3-pentyl-2, 3,6, 7-tetrahydr o- 1H puri n- 1-

yl )pentanenitrile (3.0g, 8.9mvl) in EtOH (30nl) was treated with water
(15nl), peOasesiumetar bonate (1.48g, 10. 7nmol) and hydr oR¢IrEPRINE/007865
hydrochl ori de (0.74g, 10.7mmol )and then heated at 70C overnight. A further
pot assi um carbonate (1.5g, 5 10.9mmol) and hydroxyl am ne hydrochl ori de
(1.0g, 1. Srdhioro-1wd-83-K4ghliotpbenylxaetbyl]-1 3.4-oxadiazel-bry8Pianyl3-Rendylt’H@n heat ed
to 90C fmbperth-y)BE-dmydiait B-porice-2®adiese and concentrated in vacuo to renove
nost of the EtOH The residual ym xture was treated with water (30nl) and
acidified to pH 7 by the au;riJous addi ti on of 2M aqueous hydrochl oric acid.
The precipitateNdO i NItered off, washed with water, then with
10di et hyl et her \aRd t hgdo >>7‘:Hriedto yield the title compound as a white
solid (2.@2&). LAWY mz 371 [MN, R 2.27nin. c)

5- (8- Chl Or , 6- di oxo- 3qpentyl-2, 3,6, 7-tetrahydro-1H purin-1-yl)pentanenitr
ilelrn O 0 NN 15 A sobfution of

8-chl oro- 3-pentyl-7- (2 propen- 1-iy1) -3, 7-di hydr o- 1H puri ne- 2, 6- di one (4. 0g,
13.5mmol ) in DWF (100ml) was treated with caesium carbonate (4.83g,

14. 8mol ) and 5-bronopentanenitrile (1.73ml, 14.8mmol). The m xture was
heat & &) AOuxture af nrhutyglastoaeni@ephdpémmet), #thlerabenzasndioe oréde (3199, i xt ur e
vvaz : Eem@mwmm doRionZd} NEPMELIE MO ¢HaFiand MEOHI 8okl owad fefRixg@cuum
an e o SSUr r AT

t et r aki snff) F?é%_h%ﬁgp,%gsﬁfi%zggﬁ@%#gfy\%fél '(??jé)i&r%ﬂf%&nrﬂatﬁ%@%l i ne
(11. 8, ovessiisa efutingygth, P Et@'ﬂé&@%@q AmePnia, (20081} tgeovide R ¥l el f or  3h
and t hen(1pg). tTHis omadrid evae alissbivedcinaDGM2 M Smipand WgshedchitboraM sadium The

conaont r oK R0 ARAIGANG Crodhts) Raithic ahed BRg cbhecmtta 12 Pl Bl 1
MeOH, diﬁ%@@e@é{l}gﬁeﬁyﬁﬂn‘?& Sgisz%lg‘%rlyw'g'r%g%aﬁg?ggc%Vﬁ%({%tul o%}?z:%glﬁgegé%g a 20g
ani nopr oMyieh wps Used ththeasxk e washed through with MeOH The desired
product was eluted fromthe cartridge with a 5% v/v solution of AcOH in

oty (1 R SchoR LG b ool B st el

2o a6 10! SRR S b atfony MisAIL e S g o oM

met hod aR#186g0@s34mymelh ands iphemdphsisehing 7(0.186g, 0.69mmol) in THF (5ml) was

g gl (lill or@c@dpﬁ!ﬂér)z_izlai&dic?‘r‘&omhﬁey(&ZDAa, Gﬁenqg_cﬁlﬁmdi _ﬁ%:blhtkm glirted fof- tBhhy dr o-
PUrt e s6iubs Ctheh' AIRCEMFatER dnB SRR YRS led Chitimatodfaphed over silica

e I P S ST oo

yl | 20t y 1gongopndi deptarainatad with divenzylazadicareoxylagingy PraddctsrG: 18ms Matarial ] « R

3. 21. m msed/zgrlg};d\mdepfotectioa%&;ﬂ a 8- c_hI or o- 1- (445- ( 2- chl oro_phenyl )-1, 2, 4-

oxadi az%C/ﬁﬁ@f'mﬁ/@%i’HH?} B¢ ¥3hnin3, 7- di hydro- 1H purine-2, 6- dione

25
Example 70: 8-Chloro-1-{3-[3-(phenylmethyl)-1,2.4-oxadiazol-5-yl]propyl}-3-
propyl-3,7-dihydro-1H-purine-2,6-dione

a) 8-Chloro-1-{3-[3-(phenylmethyl)-1,2,4-oxadiazol-5-yl]propyl}-3-propyl-3,7-dihydro-
30  1H-purine-2,6-dione

0
H
0] N
\_N O)\N N/

o 7
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12.8my (179%9 mz 491 [MVHY R 3.77 mn |."NGC----- AN Al-cl o NN il
0- at ONO 8-chloro-1-(4-{512- (nethyloxy)phenyl]-1, 2, 4-

oxadi azolW@-2007¥at2ey 1) - 3- pentyl- 3, 7-di hydro- 1H puri ne-

130

PCEARREGHOTES 7y

(30%9 mz 487 [M\+ RT 3.54 min MffwlL-------- I\/ANAI-ci ONN ri) 131 F
0-NO WAN *"N 1-'1 ile-Cl or-NN/ 8-chloro-1- %415 - fluorophe )-1, 2, 4-
oxadi azd¥ - selytidnbuefy | §-cl¥ofser(3-propeni-yl)-Bypioryl-3H-¢hydred Hpwine, ﬁﬁ’y@"fG 6Ny

(23% mzo0hd DMUnikhol) in THF (4ml) was treated with 3-[3-(phenylmethyl)-1,2,4-

10

15

20

25

30

35

oxadiazol-5-yl]-1-propanol (195mg, 0.89mmol) and PPh; (254mg, 0.96mmol). DBAD
(223mg, 0.96mmol) was added in one portion and the mixture was left to stir at rt
under nitrogen for 18h. The mixture was partitioned between EtOAc and 2M HCI (aq).

“The organic layer was separated, washed with brine, dried (MgSO,) and

concentrated. The crude product was purified by a silica SPE column using a 0-70%

~ cyclohexane/EtOAc gradient. The product fractions were combined, concentrated and

further purified by a silica SPE column using a 0-60% cyclohexane/EtOAc gradient.
The product fractions were combined and concentrated then dissolved in anhydrous
THF (4ml). The solution was degassed by high vacuum then Pd(PPhs), (86mg,
0.074mmol) and morpholine (644ul, 7.4mmol) were added and the mixture left to stir

- at rt under nitrogen for 1 day. The mixture was partitioned between EtOAc and HCI

(aq). The organic layer was separated, washed with brine, dried (MgSO,) and
concentrated by high vacuum. The crude product was purified by an aminopropyl
SPE using MeOH to load the compound onto the column and wash through the
impurities then a 2-4% AcOH/MeOH gradient to elute the product. The product
fractions were combined and concentrated by high vacuum to leave the title
compound as a white solid (74mg, 23%).

LC/MS: m/z 429 [MH]*, RT 3.14min.

'H NMR; (DMSO-dg) 6: 0.87 (t, 3H, J = 7.5 Hz), 1.65 (m, 2H), 2.02 (m, 2H), 2.91 (t,
2H, J = 7.5Hz), 3.86 (t, 2H, J = 7Hz), 3.97 (s,t overlapping, 4H), 7.27 (m, 5H) 14.46 (s,
1H).

b) 8-Chloro-7-(2-propen-1-yl)-3-propyl-3,7-dihydro-1H-purine-2,6-dione
o
N
j\ | )—ci
o} HN N
A mixture of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione  (1.5g,
6.6mmol), 1-iodopropane (1.2g, 6.9mmol) and sodium carbonate (0.9g, 8.5mmol) in
DMF (40ml) was heated at 50°C for 18h. The reaction mixture was concentrated in
vacuo and the residue treated with water (60ml) and extracted with EtOAc (3x 80mi).
The combined organic extracts were dried (MgSO,) filtered and evaporated. The
residue was triturated with ether/cyclohexane, the solid was filtered off and dried to

afford the title compound (0.82g, 46%).
LC/MS: m/z 269 [MH]".

' Example 71: 8-Chloro-3-pentyl-1-{3-[3-(3-thienyimethyl)-1,2.4-oxadiazol-5-

yllpropyl}-3,7-dihydro-1H-purine-2,6-dione

64



RT3.62 mn |In addition Exanple 128,
8-chloro-3-pentyl-1-{4-[5-(2-pyridinyl)-1, 2, 4- oxadi azol - 3-

yl ] but y1}WQ 2907di1R6dr o- 1H- puri ne- 2, 6- di one has the fol |l oRCHEPIPWeHITBEF dat a:
1H NMR 5 (CDCI3) 3: 089 (t 3H J = 6. 9Hz) 1 75 (m 4H) 1.89 (m 6H)
2.92 (t, 7 (t 6 (1 ég 6. 9Hz) ,
7.52 (ma)lﬁl)Chlqrosﬁzpeenﬁﬂ 11{-?;[3 @-tmlsnzlmetfwnﬂ 28 %@d@ﬁ?' 5r)4§Pf R} d("B’Ff% 1H).
Exanpl e 1H3aUrine-2,6-dione

8- Chl oro- 14 - 1& (4- hydrfoxyphenvl) -1, 2, 4- oxadi azol - 3- vI I butvll 3-
10propy ydro-\: ine-2,6-dione 0 HOO ,L.r. --"," _---N H NN,
N-

- droxybgh\zo q atid (18ny, O. 13mm|) and CDI (24rrg 0. 15mmol )
wer e stlrredln anhyld O (0.9mL) at rt for 1h.
(12)-5-(8-Chloro-2, 6- oxo 3-propyl-2,3,6,7- 15
tetrahydro- 1H puri ylI') - N-hydroxypent ani m dam de (50ng, 0.15mol ;
prepared in manner Si
(12) -5 ¢5- ERRHTD. 20 bl s Elo-tleyaosiors penuR SRR IR 1)
N- hy@r oyhpesaneate ni (d@mgde Oz Omieelyr | NewdioyRx@ripieayiethaniyid %@e ad¥¥B9and t he
m Xt ur e ovEBwnrRbl),F 7184 salutifd of NaOERn ETdia (785G t0. 2mimiol tamdeE @b (1sml) fwasd by

{VEA; Vg'&g i%qﬂtﬂfé midrFAe %ﬁcff&nﬂ@ﬁgmé}g:& m%a&t%m wag 5mmrs:ga4zgcuum

[MFi], Reteeepgel {1CI gnE)(a |Eé Ag3l e organic Iayer éepara/%d angjt aqﬂéous
3- But y| {ec hixtractetl 4adzin (viihe EDAE.uThe pleabjned. extpacts oyerei eanseotsated 1ansut v | -
7- diyjvdrgrifdd BYNMDAP2TRe ditle®dmpdind lvas frédde diied frold N4-dibxane to give a

Siirred ‘*ﬁ”ﬁﬁ@?f&‘&%&&%(“S”Sm? 2t TE For ih T O 2BmRL) were

(12) - 5- (&/M8t v\iZ@%iM'dﬂroRE émifoxo- 2, 3, 6, 7-
tetrahydro- 1H purin-1-yl)- N-hydroxypent ani m dam de (100ng, O0.28mmvl) was

added agﬁ@ IWF4I(B)&H6‘?&2‘@§0§5-BT&Q§I a3 @fetfapl dibbH-plhe- 1ry@matanoateni Xt ur e was

purifie 15|\/DAP ghe product fraction was combi ned and concentrated to
give the t ndnasav\,hlte solid (18mg, 15% . LC/ MS: mz 479

[ MFI] +, RIQ®3. 40mi c

Exanpl elB4: 3 But vﬁ\& ﬁl?r'o-ll4445- (2-fl uorophenvl)-1, 2, 4- oxadi azol - 3-

20vI | but v11-317-Qi hyMir o-'1H puri ne- 2, 6- di one 0--NO ONN N 2-Fl uor obenzoic
acid (36ng, 0.25mmm and CD1 (45ng, 0.28mml) were stirred in anhydrous
DMSO (0.9ml) at rt|for 1 h. (1Z)-5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7- 25
tetrghydro 1H -1-y1) - N- hydr oxypent ani mi dam de (100ng, 0.28mmvol) was

ddé th fied
by NDAPA selifor o SRe L EbrcBbnc %92991 I’%f’?%? ojdfen °§“[ e ©
title coptomal)ds aahygipuse DM (3pml E%’ﬁ re?% with
3. 44m n.etR@ 4-broampurdtdy1.6ml, 11.1mmol). The mlxture was stirred at rt for 18h then
3-Butyl- gy E‘%é?f Ghdet 4 déﬂl(a‘ba%burﬂr ﬁhea chBdéiﬂ' lﬂtféauc%d2Tl4rsQ/mdﬂe@éQt|ed3mce

I d 21 b |
hei 20 EPB@BW el pasqadie S8 108, Mille"PodsRY’ bk gk oMl ! ©
DVBSO (o Mcpm)\olme G&Bmlomlmmol) was added and left to stlr for 3 h at rt. The mixture was
(12) - 5- (garfiongd b8tvideh@Ne HE| Gaq)iand E20Bc 6T He drgtniatigyr exat idepanatet, aphgd N- hydr o
;%’pggtcamggﬂ %Z;LB %@ § H QQB ) Sh? EHERhiratédSq .aﬁe%dyeﬂaw édne 9‘16@)‘Jl‘lﬂe\0@§d§él r red

Tl
fract i onV3R8%€BHA We&'eg%ae%ﬁ?éﬁiﬁ‘#@f%gﬁq 88%"' %orﬁ%s tqnyﬁﬁgﬁc?-cgg ou as a
whi 125 s addwah griaminopiopy) SPE (2088: eluting witls MeGH] followed By §% ARPHMERNRTROMBO- d6)

SH 14. 4 rQHuct $racﬂd?‘)s wére @nitthedldnd cbrekhtated g%g(tde tlﬂlH,codwahﬁd as @. ®8r (dd,

1H, J= 6Hz % m 4H) 2.85(t, 2H, J=7.5Hz), 1.56-1.76 (m 6H),
1.28(m J=7.5Hz) ppm 15
S: m/z 37 [MH] RT32mn
30
Example _ 72: _ 3-Butyl-8-chloro-1-{3-[3-(2,3-difluorobenzyl)-1,2,4-oxadiazol-5-

yl]propyl}-3,7-dihydro-1H-purine-2,6-dione
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Exanpl e 136:

3-But yl - 8-chl oro-14443- ( 3- net hyl - 2- pwi di nv1) - 1. 2, 4- oxadi azol - 3-

vl | but v1}w8,26emi1medr o- 1H puri ne- 2, 6- di one 20 PCT/EP2006/007865

3- Met hyl - 2- pyri di necarboxylic acid (35ng, 0.25mmvl) and CD1 (45ny,
0.28mmol ) were stirred in anhydrous DMSO (0.9nl) at rt for 1h.
(12)-5-(3-Butyl-8-chl oro-2, 6-di oxo-

2,3,6, 7a) @tmmtzly&l&morblﬂ'rmt[a (2, 3-diilprobehziti- NI ¥ oxatiaaolFg-gidpropld}- 8,7 Cdimgiro-

0. 28mol, ), eazdglggm nd the m xture was stirred at 90C for 16h. The

reacti on uré was purl fied by 25MDAP. The product fraction was conbi ned

and concentrat t‘.he title conpound as a white solid 14ng, 129%.
LG/ NB: i 2 —F3ni n. Exanpl e 137:
3-Butyl~F oro 1- {°44 pyrl dinyl)-1, 2, 4- oxadi azol - 3-yl | buty1}-

3, 7-di hydro- 1H puri ne- 2, 6 di one Met hod A 5 0 , LAH1 2- Pyridi necar boxylic
acid (31ng, 0.25mol) andk CD!' (45ng, 0.28mmol) were stirred in anhydrous

DNB%(OZ@@)qu%phénJIQéetéd?tﬂleA (QQJn@“@ﬁSﬁnfnol) was dissolved in EtOH (1ml).

2 o oA B G Oaommeth vos e alloned by watgs 0. m
0. 28mmmiand .pntafelumqr@tqmm THG‘GBdT%@PD@WS WﬁSﬂ%mQ AL8lt pyar rT5&% 90C
f or 16handhren easlied @mdnpartitioredvsetwpen iIEtOAd atidr lrgtel yheyory@#iP.phake wasoduct

fracti 0%%af?@d%‘?ﬁt?hé‘E%d@%ﬂ&ﬂﬁ@ﬁﬁtﬁ@&tﬁgméé’ \A&b\b‘?ssb%dtln Et@aqmogm s a

mDI\/ES‘S) sal NVR

‘gP?Z@ijOXS LI\QS 9 7&119§ahyjdrc§%w prlrllnh21 )bularg;g e( m 6 (43r§g,8 4 (t,
2H J 19_12mmﬁl) ang2%% byrwt. atanolic smilt(rdethpwdei(w o, Qﬂ@mmqk)\dafs 2dgedy
8.19 (dandlthe hixurHratedin@he (tlcroddve Jeaetdrdt 1409CHds 10tin. Ehe ﬁ:bﬁturel\,mshod B 20

2- Pyri di naGas gé(tl/\)e‘én ;{?g‘ WPHCP- tr?émﬁgnm%gs %’%H‘%’ndﬁhémhh were
(prr%w

stirred’I'n an at 'r er n‘éi%%a r 90m ns.

(12) - 5- (pgn g compound as a solid (1

di ob-2 LB:/MSYmt’zaﬂQalM'dlr RTBISZmin.n- 1- y1) - N- hydr oxypent ani ni danmi de (2. 0g,

goﬁmf_?_LyHWRWEOHl@%)O%V(E3Hddel¢l-&f)d1 B4a 45 (i, 2H, 1N85-115 (i, @) a2.1300C f or
WA tQ ri_t n n sat

NMCl(a%f@*‘?u%*ﬁ 290t AE e THER R TR i T0BD AR I RS SO,

aqueous "§8)(t9%h28X Yy dted with EtOAc. The conbined extracts ver e vvashed

with brine, dried MgSO4 and concentrated giving an 30orange liquid. This

vas 2§ur'ngﬁqn u%mt -be;h@m@uuaﬂwase/ﬂtam uw-mphmm)@utar@afe white solids
(649ny; 240ny) . mz 444 WM, 'RT 3.0 Met hod C BA 12-L,

round- bottomflask Was equi pped vvlth an over head mechani cal stirrer, a
t enper at ur %%Qt}e\ mu;ﬁna J- KEM t enper at ure control | er, a condenser and a
nitrogen Ynigt adapt e )Tbe flask was charged wth pi CO|InIC acid (0.180
kg, 1.46 nol§, I\/Io NO L), 1,11-carbonyldiimdazole (023 kg, 1.42 nol,)
and nore M BK (0. 665 . The m xture was stirred and warned to 50 C over

approximately 1 hou and the tenperature 10overshot to 56 C. The solids
di ssol ved during the/ heat up to 50 C and carbon di oxi de was gener at ed.

After 1 0 3, 6, 7x
et ?;hyafﬁz‘g%ggv vlffig Z@f W%ﬁgﬁ &ng%iﬁf%m fﬁ@%ﬁg L3fomi ) ves
dded t @ltafemehin fonDMFh wvaea
aPLgsanzﬁtrm Msbroﬁlobm@rnat@a&tiﬁﬁg) 25 3eenmbR.aThenmivadre@asChéated At H5PO diors1 8hc1)3|r cated
that the, aeaas&vwg]o {@ éqazse% by FBsealie} eVR%alint BRE redmitiAg fittogdnl

@rni g

hydrochl ori c aci was add h enper at ur ed to
61 C. AfYYP %“Prrln "?rﬂ@ pr od{f¥ preﬁ?‘% ate @ ‘ﬁa ?ﬁ)tered

The fil ttetrak&ﬂ(h‘lpmfwlmnbldemaﬂa‘fdlum(Qr@(OB R-48mmaol) and the mixdgre| Wasfldrefept anes
(1.40 L)er dtect@rc bml)w@@d dM BQI i T60mIY aBdwatev @no0ail) wereCaddud 2ad fteurs to

39 20
ot 5 o A ot - i A e
3- But y 1956 {NE:) @Eﬁ@"? e1pre HCtg g@ ‘?ﬁ%Pu % Ryl _ di hydr
0- 1H purSRte{2 x&20d), dneleT@nrmTBiF/MeOH (1 1), washing with THF/MeOH (1 1) and neat
MeOH and eluting the product with DCM/MeOH (1:1) containing 5% added AcOH to

afford the title compound (5.08g).
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Met hod D 25For mati on of

3-Butyl -8-chloro-1-{4-(5-(2-pyridinyl)-1, 2, 4-oxadi azol - 3-yl ] butyl}-3, 7-

di hydr o- IMOR007@262, 6- di one Form 1 The reacti on vessel WRAI/EPRNHETBON t h
3-Butyl -8-chloro-1-(4-(5-(2-pyridinyl)-1, 2, 4-

oxadi azol - 3- yabu&¥ 3, 7-di hydro- 1H—pur|ne 2,6-dione (1 wt), acetone
(20vol) LQMSvmf?e? 7:{&"0 RBP6MIhe nmi xture was stirred and warned to 50-60 C
and agi {RANMR (&rMeOH ﬁigﬁﬁﬁrﬁoﬁ‘ JE Hr 1-3% 142 @H a0 184- T (BB Mnd-dR- i s

clarifi @R@1dRH m)s2.9%(Ribrtad Gdkizhy3.99 (2H: htd DAHER AARRHash i 'dr@R FiliT er into a
2nd r ea@teb-0&E248I(3H. AR sol uti on was cool ed over approximately 3 hours to
33-38C and seeded at this tenperature with 3-Butyl- 8-

chl oro- 1- {415 (2- pyrldlnyl) , 2, 4- oxadi azol - 3- yI]butyl} 3, 7-di hydro- 1H puri
ne- 2, 6-di one  35( : ; ‘ At this
tenpera—*‘ i A AT e at this
fby-3.2 ( : B2 hnéThe suspen5|on t hus fornmed was cool ed
to 13-17C and heId at this tenperature for a mnimmof |hour. The
suspensi on was then s npled* and the solid collected by filtration in the
| aboratery. T efso*$ rled and anal ysed by xrpd/DSC to check form If
the form ag-or equy] 8rn11) the batch is filtered, washed (2x3vol
acetone)QEDd dried inla vacuum oven at 50C. The batch is offl oaded once
anal ysi s bshows solveéafjevels (acetone, water) to be at acceptable.
Expé@ted yield (75-80%v™w). If the formof the sanple taken at *is shown to
be ot helEtWham-(:B)bmyl Bahlord-2,6-diexo-213fi 7-1€ =y dio- 1 4-putnd at bdtanoates (33ag.and

?ﬁ' tat g@ Hmrh b% Be Za(tZLtrh%rgﬂ"en?I W-Hydmme(ﬂiadnrhnuhldeﬂo@om@l 0.18HHfNSI ONn i s
en ¢

oour S e 3?@%9 s"f’%’ﬁ & PoBlony b 2ot R 2505 GnebicSsith BB |
this terf®esamliCeZramol %1ﬂprﬁlrfﬁ>r010mﬁoﬂ'he nyiisire Wascthsn Artitioned detwesty) ed,
andishe ES@Ab(bnGOIMewledmdoshef orlgtamatphaee|evapdsratddaﬂ'dxeatrodgct vi@sepwifiedcby s dri ed

and anal % 6 BABnld). the formis as required (Form
1) the t@% ; ﬁ@ rledsgs descri bed preV|oust If the

51 e j’a;ﬁ‘&;ﬁbéﬁfﬁ% THE g o

satlsfac
X Pert Pro powder dlffractoneter node
PMBO40/60 serlal nunber DY1850 using an X Cel erator detector The

acqui si tgxamplendi t 7ons Wes-ButylBdéibren:{308-(&fuopstrerzgl) el 2 S enxaidiazol-80 kV,
T Y

gener at e 2- 020, end angle: 40.02 0, step
si ze: 0. seconds The 25 sanples were
prepared by nDuntlngoa few nllllgrans of sanple on a Si wafer (zero
backgr ound) pLa es sulting in athin layer of powder.

30yl | but 3} 7-di Biydro® 1H puri ne- 2, 6-di one  0- N0 HO A N

4- Hydr oxybenzoi ¢ aci d(35nmg, O. 25nnDI) and CD!' (45ng, 0.28mmol) were
stipsed in 35anhydr ous O (0.9mL) at rt for 1h.

(12) - 5- (Safeg Y frofr qhzppe4-Audrofhenyd-M-hgdioxyethamsitnidamyide o¢2ZBirhgyu0i18mmol;

n-1- yl) I':%&@T'é I’ém%gﬂhmrgooétﬂhé’d %g(tpdg%%pouﬁd 28918lid (MPGm@dded 100° and

t he xtur he m xture mas puritied by MDAP to

gi ve thé-QMlSFE‘/%ﬁ%Mﬂh RE34MMMt e solid (5ng, 4% . LO M rﬂz 459 [ MH] +,
RT 3.24m n. 5Exanple 139:

Exanpl e138 5348 tylgijchwomo 144- 15- (4- hydr oxypheny1) - 1, 2, 4- oxadi azol - 3-

8- Clapor Gexhndgle ( 57|ﬁshe nvza-ahtﬁ,aflcm Polit 3983 3)dit Mot oticnz1) A, 2 B\dxadiagol-5-
di hydr o- [FY) acitd (9ng, 0.074mvol) and CD1(13ny,
0. 081 JUUSJ@% DMSO (0.9nl) at rt for 1h.

(12)-5-(8-Chl oro- 2, 6-di oxo- 3- prQpyl-2, 3,6, 7-tetrahydro- 1Hpuri n-1-y1) - N- hydr
oxypentanlnldaml ngg, 0.081mmol ) was added and the m xture was stirred
at 80C fof’ he @Lxlqré'mas purified by MDAP to give the title conpound
as a whi I|d (0 61 2% . LCOMS: mz 429 (M, RT 3.21min. 151H NWMR
(MeOH-d4) 5: 0.93 (t, Q%( J =7.5Hz), 1.74 (m 41-1), 1.84 (m 2H), 2.84
(t, 2H, J = 7Hz), 3.97 (t, 2H J = 7.5Hz), 4.08 (t, 2H, J = 7Hz), 7.57 (dd,
2H, J =7 & 7.5Hz), 7.65 (dd, 1H, J =7 & 7.5Hz), 8.08 (d, 2H, J = 7.5Hz).
Exanpl e 140:
3-Butv1-8-ch|oro-144-15-(2-chloro-6-f|Ggrophenvl)-112,4-oxadiazol-3-

20vl i butv1} -3, 7-di hydr o- 1H puri ne- 2, 6- di one NO Nir-11

2- Chl or o- 6-fl uorobenzoic acid (44ng, 0.25mmol) and CD1 (45ngy, 0.28mmuol)
were stirred in anhydrous DMSO (0.9nl) at rt for 1h.
(12)-5-(3-Butyl-8-chl oro-2, 6-di oxo-



25 2,3,6,7-tetrahydro- 1H purin-1-y1) - N hydr oxypent ani m dam de (100nyg,
0.28mmol ) was added and the m xture was stirred at 90C for 16h. The m xture
was puri fweaoyoiMeAP. The product fraction was conbi ned PamEPe@aoersss ated to
give the title conpound as a white solid (6.4ng, 5% . LCMS: mz 495 [ MN+,
R 3.58m n. 30 Exanple 141:

3- But v1-Eshyd hit-43-butyl-8-L£hoas2 Hydioxnx .38, pietrshngroy LH-parinkl ghhdiaagate- $53mg,

Vi1 but ylol t5mmiolgli hyeeo- l(Hngr(z Betichiéropheryh-N-bydtokidthanisidaide™l  BEmg,

o-Hydro TG%gW(c;I' Eht&?&af%gé‘y by 8% %tr(e%% %é% %.QIH&% ae 'oééﬂaﬁ%n
(()1%;9 5- ﬁ@rﬁﬂﬁﬁfdéo@ﬂh?fr‘ﬁ @06" & 6%1/6@ "Btr@gﬁ;@c{r@?’?‘@nﬂf@F@r fﬂjﬁg@h’r Ryi'ﬁ' N- hydr o
xypest afihei mixtdred evdss $ap, partitigradobgtweas Etdfedamh@M HCInthet arganigaphasei rred at

90C for é%\'ate-ﬁhévéﬂdﬁét% Qnddise ProduEt RAifEY b)Y SARSIgivE ehetitdetihpdundcds ons
concentra 3(%ygl$\/ﬂe“the t|tIe corrpound as a white solid (19ng, 249%.

10LC/ VB2
Exanpl e L&2MB: 0fa B 10533-p%1r5t@ﬁ910_9$4) El\@ﬂl(a?Tﬁﬁ@ﬁm) 1. 2, 4- oxadi azol - 3-
yl 1but v11-37-dilivdro- 1H purine-2, 6-di one 15 A sol ution of

(1Z)p5- (T%eCfBI CPW IQ% r?gguﬁﬁéo %bﬂeﬂt\yérezpré &ea Jsﬁ{gré‘Wéiﬁéﬁ éﬁbl@éﬁdsnto]théitl) Nhydr

oxypent H(1 S 21%
sol utio Exmgl?t Pn uﬁngch(%gR&rfp"%t WH’fﬂx éa &‘f}é‘t\ﬁ? SeEore #at o ’
3-thi Oplﬁ%ﬁ@\@!ﬂ o KTakia 4) gqmwowumsmrerl)wasrﬁ@uatﬁs&teﬁeorméo gElERQENWith he

m cr OWa\Ei!OAE: érﬁﬂlﬁ theicadd i Bxarible 88 (28blect)|thergrudehrod e etasatirmed SorptBtt i t i oned

bet ween i \%ﬂﬁ@%ﬁwﬁ\@% ﬁg) ehﬂ%%@w TS 47 RB3IsRIEd réinfbri he
R t(

aquequs ext r centrated
and 'Bur " e't:tlt é"]l-)omﬁfdﬂde V&‘H&%‘? ﬁBa Péfé*'%?%‘%ﬁ white
solid (MDAP).32% . LC/MS: mz 463 [MHr, RT 3.6mn. 25 Exanple 143 :

8- Chl or o- 3-pentvl-144-15-(2-thienvl)-1, 2, 4- oxadi azol - 3-vl | butvl}-3.7-

di hydr o- |5|-eDAJI’I ne- 2, 6-di one 2- Th| ophenecar boxyl | c acid (14rrg, 0.11mmol)
was —-r—NVP—(-6—9 )

0—9nt)—and—treated—wtHh—Ch \J_ong, 011 o s After
1h, (|1E2pmBle( §.StHetieo- 2, 6- di oxo- 3- pent y]Amidoxime [ Wt'of Yield | LC/MS
2,3,6, 7-tetrahydro-1H purin-1-y1l) - N hy@rseeyadet qramidodiare deng( 50ngy, 0] 13mmol )
was 5 added gnd the mixture heated in tihg m croy at 150C for 15mn. The
sol utrom was [diTectiy pur |ea by NDAP[TO obtaif e tit 0 und| whi ch
was theh freaz edr dloxane fo givetr?gtitleg%)'gr‘pﬁ1 5 a
white solid (1 % . o mz 463 [M1+, RT 3.5m n| 10Ex4%hl e
144: g Chl or 0|3 tyl- 144 41 3-thiazgl-2-v11-112, 4- oxadi azol {\H)"*
vl | butyl}-3, 7 -d| hydro- 1Hpurine-2,6-digne O-N gNO SNN, {.5..Jgr ,.4{----. O
N N A sol uti i @hy gchigro-1-{3-(3-
(12) -5- (8- chlloros 2 gk OB 1 v1-2. 3. 6. 7- tet ahydr o- 1 pur{ A41-y1) - N 15

hydr oxypent ar%H?rB ‘?ﬁzlfl ?é(?r’fﬁd'g@P 3mmol )| in EtOH|(1.5m) \was t{ewed|with a
21% sjol ut i on |oflereeyE: 7-fiRyde-OHPUST®I2.8 (. 13mmol ) |and et hyl
1, 3-thi azol e-|&idhar boxyl ate (18ng, 0.11rymol ). Theg m xture was heated|in the

m cro e at [1/0C for After coollighg, the rgactionfvgg payfitioned
bet ween 2M H{GI 3 oand)\ e. The organic |ayer| was separ at ed z&
concentrat ed |d pur| fi e by the MDAP. |The titlg conmpoundg 20 obt ai ned

as a white sqlifd (13mg, 21% . LC/ MS: mi|z 464 [Mir, RT 3.38m n. | IHRVR
(DVBG d6) 6: d t, 3 ) 1.23-1.32 (m| 4H), 1.60-1.TRT(m |6H),

2.84 (t, 2H, f%t)gihz I%khé 3 :ﬂﬂz 8.[23 (d, 1H, J = 3H?), 8{37e(d| 1H J
= 3Hz), 14. 4 (|1sHflugroberiayl)-12¢- %ﬁ%}ﬁ{ﬂ'é 145 )
3- but v1- 8- chl|oflprofy4s, 21-BihyRe-phfpudinese) - 1, 2, 4- oxadi azol - 5-yl | buf V1- 3] 7-
di hydr o- 1H pyrdidae- 2, 6- di one a) F’repar atign of
3- butyj-8-cnfjoro- L-{ 4-[ 3- pyrl arnyID) T, Z, 4- oxe(yt3azol - 5 Ys&kbﬁ“tn}'zl} , 7~

30di hydt o- 1H-|pur YB/% B o To a m|xture of [ethyl
5- (3-put yl - 8-|c m‘% 6-° "o>€‘o 2, 3,6, 7-tlet r ahydr d- 1H pur i f- 1- )I4??)ent anoat e
(120ng, 0. 32n and of N-hydroxy 2- pyri di necarlboxi m dai de 5
0.36npol ) in|EtOH (2nl) was added a 21% (w v) sql ution of sodi wrl et hoxi de
in EtPH (0. 235nutyl CB@fﬂ‘rb@ﬂ%?rG“'Wﬁén hgated in g seal ed vi al i:a crowave
oven jat 140C (ffiabroBéhzying,2 Bhexadiaal-8d m xtjure was gvaporated to d fﬁess and
the rlesidue gartitioned between chloroflorm (5ml)l and sat dir at ed "hueous
anmoni um chl oride (5ml). The organic pggse was evaporated to dryness and

t he crude product subjected to 10 puri PPcation by MDAP. Product containing
fracti ons were conbi ned and evaporated to dryness. The product was
triturated to a solid in a snmall anmount of diethyl ether then dried to
reveal the title conmpound as a white solid (44ny, 31%. LCOMS: nmlz 444
[MH, RT 3.03m n. 1H NWR (CDClB) 8: 0.96 (t, 3H, J = 7.3Hz), 1.40 (m
2H), 1,74 (m 2H), 1.88 (m 2H), '151.99 (m 2H), 3.07 (t, 2H J = 7.5Hz),

-— e~ oL\
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7.43 (m 1H),

hydr g

2

On

7.64 (m 1H),
Preparati on of N hydroxy-2-
of 2-pyriNuPreanpsmitrile (3g,
30mmol )in EtOH (30mM) was added water (15nl) and,

chli nrl rln

8.10 (m 1H),

:anrl t han

8.79 (m 1H). b)
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Example 87: 3-butyl-8-chloro-1-{3-[3-(1H-indol-3-yimethyl)-1 ,2,4-oxadiazol-5-yl]propyl}-
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25 Example 88: 3-butyl-8-chloro-1-(3-{3-[(3-hydroxyphenyl)methyl}-1,2,4-oxadiazol-5-
yl}propyl)-3,7-dihydro-1 H-purine-2,6-dioné
'H NMR (DMSO-dg) &: 0.90 (t, 3H, J = 7Hz), 1.25-1.38 (m, 2H), 1.57-1.68 (m, 2H),
1.96-2.07 (m, 2H), 2.92 (t, 2H, J = 7THz), 3.86 (s, 2H), 3.89 (t, 2H, J = 7THz), 3.99 (t, 2H,
J = 7Hz), 6.58-6.68 (m, 3H), 7.08 (m, 1H), 9.40 (s,1H).

30
Example 89: N-[3-({5-[3-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-
yl)propyl]-1,2,4-oxadiazol-3-yl}methyl)phenyllmethanesulfonamide
'H NMR (DMSO-dg) 8: 0.89 (t, 3H, J = 7.5Hz), 1.24-1.34 (m, 2H), 1.56-1.65 (m, 2H),
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35 2H), 3.97 (t, 2H, J = THz), 6.96-6.99 (m, 1H), 7.06-7.13 (m, 2H), 7.26 (t, 1H, J = 8Hz),
9.75 (s, 1H), 14.45 (br s, 1H).
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35.8 M 729429 [MH RT 60 Cl |i(12)&(43- but ¥l - 8-chl pBD6 1} ©&43-[ ( 2, 5-
di chl or opheny Ongt 1T%4, 2 g4, ’ ef'di ay ehiorophenyIpr ppy 1) - 3, 71 di hypmm1H-
purine-2, 6-di ong mz S51K[M-i]|RT 3.63m n| 161 RT 3.60
> :—):—Jg|y| -78- |C)h|mcg)'[ ﬁg L (3-43 [ (1 > hy: - g)a-d-rg-x-yethani ' min
Dl propy1) - 5 7 HERU A TR L e 18]0 miz 446 (M RT 3.f5nin
162 H "[>-ci - N g ymathvg:tiRd-yl § 8- chl or o- 11 (3-{3-[ (#- et hyl -
1, 3-t hi azol - 2- yOwetdtayél5-y}p@py)-3,7-

dihydro-1H-purine-2,6-dione

95 W)\jln* (12)-2-(3- 41 39.4 | miz477

c'~©‘< " A chlorophenyl)- [MH]"

\ N- RT 3.64
3-butyl-8-chloro-1-(3-{3-[(3- hydroxyethani min
chlorophenyl)methyl}-1,2,4- [ midamide
oxadiazol-5-yl}propyl)-3,7-
dihydro-1H-purine-2,6-dione

96 \WJI% (12)-N-hydroxy- | 36 53.5 | m/z459
ﬁ ’ \ 2-(4- [MH]*

hydroxyphenyl)e RT 3.08

3-butyl-8-chloro-1-(3-{3-[(4- thanimidamide min
hydroxyphenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-
dihydro-1H-purine-2,6-dione

97 W)\JI* (12)-N- 46 581 | miz 501

P o NN hydroxy-2-[3- [MH]
EgF (trifluoromethyl RT 3.33
3-butyl-8-chloro-1-[3-(3{[3- | )-1H-pyrazol- min
(trifluoromethyl)-1H-pyrazol- 1-
1-yljmethyl}-1,2,4-oxadiazol- | Yethanimida
5-yl)propyl]-3,7-dihydro-1H- | Mide
purine-2,6-dione

98 d‘wzi*” (12)-N- 34 326 | miz 449

B o7 W hydroxy-2-(3- [MH]

) H\ " thienyl)ethani RT 3.31
3-butyl-8-chloro-1-{3-[3-(3- midamide min
thienylmethyl)-1,2,4-
oxadiazol-5-yl]propyl}-3,7-
dihydro-1H-purine-2,6-dione

| NMR details for selected examples from Table 5

Example 91: '"H NMR (d° DMSO) 0.88 (3H, t, J = 7Hz), 1.24-1.33 (2H, m), 1.56-1.65
(2H, m), 1.98-2.06 (2H, m), 2.92 (2H, t, J = THz), 3.89 (2H, t, J = 7Hz), 3.97 (2H, t,J =
7Hz), 4.14 (2H, s), 7.52-7.70 (4H, m).
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oxadi azol - 5-yl } propyl) - 3, 7-di hydro-1H purine-2,6-dione 15.5 m'z 464 [ M\+
RT 2.94min WD 2007/ 017261PCT/ EP2006/ 007865 163 ikr% r:IN ile-0 *CV -ti N
3- butyl - BWoRheww@ 7z ( 3- { 3- [ (2,4- difluorophenyOnet hyl] - 1 PRTAP2006/007865
oxadi azol - 5-yl } propyl) - 3, 7-di hydro- 1H puri ne 2 6-dione 33.5 mz 479 [ MH|
Rl 3.35mn 164 0 CI \ 00 j,111 Nr-Cl a *
3- but y1-Exaotpleor 094 ( 33{t3nyl(8ch30re-1 £3-{3clfd- @hlgmnéﬂ'ysd)mthxlh}% oxagiazol-5-
oxadi aqu}p@pyg.hp;r@myd’rb ﬁ-laurr;héngdrdporia-l- purine-2,6-dione 46 . mz 545 [ MN'
RT 3. 711 3|fi ShJ ?Fl 5£33113?/ 0, 22% B:55-1 67 (m, 2H),
trlchloro hené rre 2/)3%
puri ne- . a8 '73' & BJ ‘[ a?@ﬁ\ﬂ -g'g M3 dz’l %’4
- - - Cbi LI4.® (sugH), -78’37ehl46r(m- 4H].343- | (4 chl oro- 1H
pyrazol - 1-yOret hyl ] -1, 2, 4- oxadi azol - 5-yl }propyl)-3, 7-di hydr o- 1H puri ne-
Example 96:  3-butyl-8-chloro-1-(3-{3-[(4-hydroxyphenyl)methyl]-1,2,4-oxadiazol-5-
yl}propyl)-3,7-dihydro-1H-purine-2,6-dione
'H NMR (DMSO-dg) &: 0.90 (t, 3H, J = 7Hz), 1.23-1.37 (m, 2H), 1.57-1.68 (m, 2H),
10  1.96-2.08 (m, 2H), 2.90 (t, 2H, J = 7Hz), 3.82 (s, 2H), 3.90 (t, 2H, J = 7Hz), 3.98 (t, 2H,
J =7Hz), 6.68 (d, 2H, J = 9Hz), 7.04 (d, 2H, J = 9Hz), 9.32 (s, 1H).

Example 97: 3-butyl-8-chloro-1-[3-(3-{[3-(trifluoromethyl)-1H-pyrazol-1-ylJmethyl}-1,2,4-
oxadiazol-5-yl)propyl]-3,7-dihydro-1H-purine-2,6-dione

15 'H NMR (DMSO-dg) 8: 0.90 (t, 3H, J = 7Hz), 1.23-1.36 (m, 2H), 1.57-1.69 (m, 2H),
1.95-2.08 (m, 2H), 2.95 (t, 2H, J = 7THz), 3.91 (t, 2H, J = 7Hz), 3.97 (t, 2H, J = 7Hz),
5.62 (s, 2H), 6.79 (s, 1H), 8.10 (s, 1H).

20 Example 99 : 3-Butyl-8-chloro-1-[3-(3-{[3-(ethyloxy)-4-hydroxyphenylimethyl}-
1,2.4-oxadiazol-5-yl)propyl}-3,7-dihydro-1H-purine-2,6-dione

; ‘<\N | />—CI

Ethyl 4—(3-buty|—8-chIoro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanoate (53mg,
25 0.15mmol) and (12)-2-[3-(ethyloxy)-4-hydroxyphenyl]-N-hydroxyethanimidamide
(35mg, 0.165mmol; entry 11, Table 7) were mixed in EtOH (0.75ml). Ethanolic sodium
ethoxide (21% by wt., 0.083ml, 0.22mmol) was added and the mixture was heated in
the microwave at 140°C for 10min. A further 0.055ml (0.15mmol) of NaOEt solution
was then added and the mixture heated for a further 10min period at 140°C. The
30 mixture was partitioned between EtOAc and 2M HCI and the organic phase evaporated
and purified by MDAP to give the title compound as a solid (29.6mg).
LC/MS: m/z 503 [MH]’, RT 3.15min.

The following compounds (Table 6) were prepared using a method analogous to that
35 for Example 99, using the appropriate amidoxime (with the exception that for Example
100 (Table 6), the crude product after workup was stirred with EtOH (1ml) and 2M
NaOH (0.5ml) overnight in order to hydrolyse residual starting ester, prior to repeat HCI
workup and purification by MDAP).
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2,6-dione 39-2 mz 467 [MIr RT 3.24mn 167 H\N-OOANNI \N --.,

3-butyl -8-chloro-1-{343-(2- pyridinylnethyl)-1, 2, 4-oxadi azol - 5-

yl ] propylWOR0¥#udieydr o- 1H puri ne-2, 6- dione 23.6 nm z 442CITNHROORDOBOD 2 n
WO 2007/ 017261PCT/ EP2006/ 007865 caal\r:CIN 11>-el WN LL 168 m z
495[VMH * 3-butyl -8-chloro-1-(3-{3-[(2-chloro-6- 38.8 RT 3.43m n

fl uorophenyl ) net hyl] -1, 214- oxadi azol -

5-yl } pr qagid)e 3, 7- di hydr o- 1H puri ne- 2, 6-di one | t - OF
Example | Structure Amidoxime | Wt of Yield | LC/MS:
(see table 7) | aldoxime | mg
mg
100 )i 12 32 19.3 | m/z 489
\-0 | )—c [MH]'
Qﬁ RT 2.98
min

3-butyl-8-chloro-1 -[3-(3-{[4-
hydroxy-3-
(methyloxy)phenyllmethyl}-1,2,4-
oxadiazol-5-yl)propyl]-3,7-dihydro-
1H-purine-2,6-dione

f .
101 2 \:7:/\/:1};1,{*“ 14 34 236 | miz ?oo
\ [MH]
H\ RT 2.94
N-[3-({5-[3-(3-butyi-8-chloro-2,6- min

dioxo-2,3,6,7-tetrahydro-1H-purin-
1-yl)propyl]-1,2,4-oxadiazol-3-

yl}methyl)phenyllacetamide

NMR details for selected examples from Table 6

Example 101:  N-[3-({5-[3-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-

yl)propyl]-1,2,4-oxadiazol-3-yl}methyl)phenyllacetamide

'H NMR (DMSO-dg) &: 0.90 (t, 3H, J = 7Hz), 1.25-1.38 (m, 2H), 1.57-1.68 (m, 2H),

1.95-2.07 (m, 5H), 2.92 (t, 2H, J = 7Hz), 3.91 (t, 2H, J = 7Hz), 3.94 (s, 2H), 3.98 (m,
10  2H), 6.88-7.50 (m, 4H), 9.90 (s, 1H).

Example 102: 3-Butyl-8-chloro-1-(3-{3-[(2-chloro-4-fluorophenyl)methyl]-1,2.4-
oxadiazol-5-yl 1)-3,7-dihydro-1H-purine-2,6-dione

D=8 ;\JI o
A

F

15  Ethyl 4-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanoate (100mg,
0.28mmol) and (1Z)-2-(2-chloro-4-fluorophenyl)-N-hydroxyethanimidamide (62.4mg,
0.308mmol) and 21% by wt. ethanolic sodium ethoxide (0.157ml, 0.42mmol) were
heated together in a microwave reactor in EtOH (1.5ml) at 140°C for 10min. The
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169 mz 491 MH + 3-butyl-8-chloro-113-(3-{[3-fluoro-4- 27 RT 3.31 mm
(met hyl oxy) phenyl ] net hyl ) -1, 2, 4- oxadi azol - 5-yOpropyl | - 3, 7-di hydro- 1H

puri ne- 2,¥8odoama7261 The foll owi ng conpounds (Table 12) WweT&EPpoospaTrsedsl usi ng
a method anal ogous to that for Exanple 90, using the appropriate am doxime
[wWwth the exception that Exanple 170 was conducted on half the scal e of
Exanpl e roigtuemwasiworkeg by partitioringibetweean E50Ah asd 2MEIChdierapanieahpss or to
extr act iy evaperadcand/durified by MIOAR tedffera thetifle ¢drpaumal s Dsolid(@Bmge 90 and

the cr uq_%/glﬁg%i%fw@re@\y igM NaOH (0.5nl) in EtOH (1nml) for 5h prior

to wor kup anple 175 0.185nml (0.5mmol ) of 21% NaOEt was

used]. 10 Table 12 Exanple Structure Yield (ng) LG M 170 \ Pk.c.r.f,

--N-8, AEslaniple” 3-108 y| - 8 8eGhlora-33ethy-1-8-[Biphenyimethyl)-1,2.4-oxadiazol-5-

3)” i di %}l@éﬁgg-h;ﬂdi%x&r&m_dé"lﬁm—zﬁ:dia.h& propy1) - 3, 7-di hydr o- 1H- puri ne- 2, 6-
i one Z - 7Amn

3-butyl -8-chloro-1-(3-{3-[(5-nethyl-3-
i soxazol yl ) met hyl11-1, 2, 4- oxadi azol -5- vyl }propyl)- 3, 7-di hydro- 1H puri ne- 2, 6-
7.2 mz #48 [ M\g-ORlod-3-8thyl-1-{803p6En Pt byiRCR, 4£pRadidzolcy-gpropyilledé-

10  dihydro-1H-purine-2,6-dione

)

A solution of 8-chloro-3-ethyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
15  (150mg, 0.59mmol) in anhydrous THF (4ml) was treated with 3-[3-(phenylmethyl)-
1,2,4-oxadiazol-5-yl)-1-propanol (154mg, 0.71mmol) and triphenylphosphine (200mg,
0.76mmol). DBAD (162mg, 0.71mmol) was added in one portion and the mixture was
left to stir at rt, under nitrogen for 18h. The mixture was degassed by high vacuum then
Pd(PPhs)s (68mg, 0.059mmol) and morpholine (515ul, 5.9mmol) were added. The
20 . mixture was left to stir at rt, under nitrogen, for 3h. The mixture was partitioned
between EtOAc and 2M HCI (aq). The organic layer was separated, washed with brine,
dried (MgSO,) and concentrated by high vacuum. The crude material was purified by
an aminopropyl SPE using MeOH to load the compound onto the column and wash
through the impurities, then with 2% AcOH/MeOH to elute the compound. The UV
25 active fractions were combined and concentrated by high vacuum. The product was
further purified by MDAP. The product fractions were combined and concentrated to
give the title compound as a white solid (61mg, 25%).
LC/MS: m/z 415 [MH]*, RT 3.01min
'H NMR; (DMSO-dg) &: 1.19 (t, 3H, J = 7THz), 2.93 (m, 2H), 2.91 (t, 2H, J = 7.5Hz), 3.96
30 (m, 6H), 7.27 (m, 5H) 14.46 (s, 1H).

b) 8-Chloro-3-ethyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
J

HN N

ﬁiw

o) )N N
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172 HO C --.. 3-butyl-8-chloro-1-[3-(3-phenyl-1, 2, 4-
oxadi azol - 5-yppropyl] -3, 7-di hydro-1 H purine-2 ,6-dione 36.7 mz 429 [ VH|
RT 3. 36mWORI®/H726D 11- OONN L. 3-butyl -8-chl oro- 1-{313- pCTHPR@OONTSETY 1) -
1, 2, 4- oxadi azol -5-yl ] propyl | -3, 7-di hydro- 1H purine-2,6-dione 41.1 m z 447
[M] RT 3.42min 174 11 CION-Ooa.ripil 3-butyl-8-chloro-1-{3-[3-(5-chloro-2-
t hi eny1)A 1,s2julionxadi aBethidgoyrl-(2apropert)-yB;377-diyHsed d-purip@r2i6-diene, 618g0ne 36. 7
{ﬂ 14365(9 ddﬁdzi}n4di§28$arg@mdmsldw)w1bbrﬁ|)lwas tredted with-iodoethane (5.4rW, ONIB8ntbI) | pN - 0
- - i e . - - .. .
oxadi az %ﬁ g\iaf?pﬁéfﬁygfbg)‘%@?% ﬂ% 'g%lcgérrgﬁﬁ)@y%jw d%%%f 38-S?frl_-etprttjru Incril%r_rat,r % | one
47.0 mfor Zdays qeﬂreﬂedp-f»&m',@-Q%mqmagaéﬂectﬁﬁ- &t Mixiye was<leftto siir
5 atrtfor 1 day. The mixture was partitioned between EtOAc and 2M HCI. The organic

layer was separated, washed sequentially with saturated sodium sulphite solution and

brine, dried (MgSQO,) and concentrated. The crude solid was washed with Et,O to give

the title compound as a white solid (8.37g, 75%).

LC/MS: m/z 255 [MH]*, RT 2.35min.

10
Example 104 : 8-Chloro-1-(3-{3-[(3-chlorophenyl)methyl]-1,2 4-oxadiazol-5-
yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
o)
o N
G L e
Cl /
15

Ethyl 5-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate
(70mg, 0.19mmol) was dissolved in EtOH. The solution was treated with a 21%
solution of NaOEt in EtOH (78ul, 0.21mmol) and (1Z)-2-(3-chlorophenyl)-N-
20  hydroxyethanimidamide (38mg, 0.21mmol). The reaction was heated in the microwave
at 140°C for 10min. The mixture was partitioned between EtOH and 2M HCI (aq). The
organic layer was decanted off and concentrated. The crude product was purified on
the MDAP. The product fractions were combined and concentrated to give the title
compound as a white solid (46mg, 49%).
25 - LC/MS: m/z 491 [MH]’, RT 3.64min.
'H NMR (DMSO-dg) &: 0.85 (t, 3H, J = 7Hz), 1.27 (m, 4H), 1.62 (m, 2H), 2.02 (m, 2H),
2.92 (t, 2H, J = 7.5Hz), 3.88 (t, 2H, J=7 Hz), 3.97 (t, 2H, J = 6.5Hz), 4.02 (s, 2H), 7.23
(d, 1H, J = 7Hz), 7.34 (m, 3H).

30 Example 105: 8-Chloro-1-(3-{3-[(3,4-dichlorophenyl)methyl]-1,2.4-oxadiazol-5-
yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
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3-butyl-8-chloro-1-(3-{3- [(pentafl uorophenyOnethyl]-1, 2, 4-

oxadi azol -5-yl | propyl)-3, 7-di hydro-1 H purine-2,6 -dione 29.2 mz 533

[ ML- 1] * RvO20@2anT7s1 WO 2007/ 017261PCT/ EP2006/ 007865 177 PNIT/EP200&/807460
ak-N-CrNN O, 141lir " N[4-({5-[3-(3-butyl-8-chloro-2, 6-dioxo- 2,3,6,7-tetra
hydr o- 1H purin-1-yl ) propyl ] ° 1, 2, 4- oxadi azol - 3- yl } net hyl ) phenyl ] acet am de
. 29.8 mMz 500 [MHA] RT 3.01jm 378 HN....f...fN* FF F

3-butyl -8-chl or < Nf | uor onet hyl ) phenyl ] net hy1}-1, 2, 4-

oxadi azol - 5- Apr -3, 7-di hyllr 1%+ puri ne-2, 6-dione 37.7 mz 511 [M-11+
RT 3.65m n H/14- 7- VM \Nr d,™ANN, , G **L. \ 3- butyl -8-chl oro-1-{3-[3-(2-
napht hal hyl ) -1, 2, 4- oxadi azol - 5-

yl ] propyl}- -di hydro- 1H|purine-2,6- dione 47.5 mz 493 [MH Rl 3.69m n
Exanpl e 189: 3-Butyl-8-cptoro-1-(3-{34(2-0xo0-2, 3-di hydro-1H benzi ni dazol - 5-
vl )met hvl1l-1, 2, 4- oxadi azbl - 5-yl } propyl) - 3, 7-di hydr o- 1H puri ne- 2, 6- di one

Ethyl 5-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate

(70mg, 0.19mmol) was dissolved in EtOH. The solution was treated with a 21%
5 solution of NaOEt in EtOH (78ul, 0.21mmol) and (12)-2-(3,4-dichlorophenyl)-N-

hydroxyethanimidamide (46mg, 0.21mmol). The reaction was heated in the microwave

at 140°C for 10min. The mixture was partitioned between EtOH and 2M HCI (aq). The

organic layer was decanted off and concentrated. The crude product was purified on

the MDAP. The product fractions were combined and concentrated to give the title

10 compound as a white solid (66mg, 66%).
LC/MS: m/z 527 [MH]*, RT 3.80min.

Example 106 : 8-Chloro-1-(3-{3-[(2,6-dichlorophenyl)methyl]-1,2,4-oxadiazol-5-
yl}propyl)-3-pentyl-3,7-dihydro-1H-purine-2,6-dione

15

Ethyl 5-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate
(70mg, 0.19mmol) was dissolved in EtOH. The solution was treated with a 21%
solution of NaOEt in EtOH (78ul, 0.21mmol) and (1Z)-2-(2,6-dichlorophenyl)-N-

20 hydroxyethanimidamide (46mg, 0.21mmol). The reaction was heated in the microwave
at 140°C for 10min. The mixture was partitioned between EtOH and 2M HCI (aq). The
organic layer was decanted off and concentrated by nitrogen blowdown. The crude
product was purified on the MDAP. The product fractions were combined and
concentrated to give the title compound as a white solid (80mg, 80%).

25 LC/MS: m/z 526 [MH]", RT 3.6 min.

Example 107 : 8-Chloro-1-(3-{3-[(2-chloro-4-fluorophenyl)methyl]-1,2,4-oxadiazol-
5-yl}propyl)-3-pentyl-3.7-dihydro-1H-purine-2,6-dione
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5Synt hesi sed by a nmet hod anal ogous to that for Exanple 99 with the
exception that a further 2 equivalents of 21% sodi um ethoxide (0.11 m) was
used, thewexbe7@ihwati ng time was 20m n. and t he product PaaEPe@oloatsesl by
filtration followed by trituration wwth hot MeOH. Yield 14.5ny. LC MS: niz
499 [MH +, RI 2.78min. 10 The foll ow ng conpounds (Table 13) were prepared
by a nethod anal ogous to that Jor Exanple 1 [wth the exception that

Exanpl es 181 -1N86I’y@rfe’hl t hesi sed on a scale starting from 50ng of

8- chl or o- 3- pefit W-N'- ( 2- prlopef: #-¥) - 113- (1H- pyrazol - 4-yl ) propyl | -

3, 7-di hydr g=Xd puri ne- 276- i one; Exanples 184, 186, 188, 189 and 190 were
WD 2007/F1¢ PCT/ EP2006/ 907865 additionally purified by MDAP foll ow ng

am nopropyl SPE;, Exanpl e j185 was additionally purified by recrystallisation
from MeOH fol | owi ng am popropyl SPE;, for Exanple 191, 128ng (1.2nmmol) of
sodi um car bonat e was used; during workup the agueous phase was adjusted to
pH6 prior to extraction; and the product was purified by 5VDAP t hen by

further ﬁ%ﬁ\’*c f0r&@%ﬂ‘\&c}bg,%ﬁ%xé%'-ééi’ﬁyl%,é,‘?-t@ﬁ -4 ALARincyh JedtaMdatep wer e

conbi ne th th [ t.Q SPE|,” Tabl 13 | t
Vield (macodmmal mas. fRsaves & BPB fbezl.sg o 3H45G BRI BTS2 o 5.
pent $1- ZoBiti6n BftNa@EhindEOH H7 8L Pi21mmgl) ppd dpgiit2-(2-rhigya-4Fgprophenyi)-N-
1-{' }Bnemw}o&?njgmﬁidfm (m{] '('!?%m%q Tgéﬂga@ﬁ’ggﬁ g1a24£bfedﬁ82hé\knict0\&é\td fi-c. *
U8 chl Qubecls 3k [k MBAIRS i paRifintd $ietthbUERIPand 2M HCI (aq). The

| VR e o & vigts ptl e (2994 >
di hydr Bf?ngwqyﬁe]vovz,sae@%éﬁéooﬁ @q#@nc%rggg%mm? RRide mroguch was Bufeden i N
| CI 02N the iIMIBARNTbe prdducB4rbcfigrs- wetehgdmbinedend2¢ahcgningtdd do 1gige the title
b_en%xa?d&n‘};@ux@gg?ahmiﬂe-s%li 69MWg,67840! -4 -yllp r opyl)-3 -pe ntyl- 3,7 -
di-hy “dr Qs st DyEb8 Ay SaT 3 é¥iGin.

Example 108 : 3-Butyl-8-chloro-1-{3-[3-(phenylmethyl)-1,2,4-oxadiazol-5-
yllpropyl}-3,7-dihydro-1H-purine-2,6-dione

A
s

A solution of 3-butyl-8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(205mg, 0.73mmol) in anhydrous THF (4ml) was treated with 3-[3-(phenylmethyl)-
1,2,4-oxadiazol-5-yl]-1-propanol (190mg, 0.87mmol) and PPhs; (247mg, 0.94mmol).
20 DBAD (217mg, 0.94mmol) was added in one portion and the mixture was stirred at rt
under nitrogen for 18h. The mixture was degassed by high vacuum then Pd(PPhs),
(84mg, 0.073mmol) and morpholine (636ul, 7.3mmol) were added. The mixture was
stirred at rt under nitrogen for 3h. The mixture was partitioned between EtOAc and 2M
HCI (aq) and the organic layer separated, washed with brine, dried (MgSO,) and
25 concentrated. The crude material was purified by an aminopropyl column using MeOH
to load the compound onto the column and wash through the impurities, then with 2-4%
AcOH/MeOH gradient to remove the compound from the column. Further purification
was effected by MDAP to give the title compound as a white solid (75mg, 23%).
LC/MS: m/z 443 [MH]", RT 3.37min.

15

| :/>—CI
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34.0 Mz 526 [MH+ R 3.11 mm 184 11 Il'nti- CI 110 8-chloro-1-(3-{1-[(3-
26.2 mz 473 [MH + RT 3.38nmin fl uorophenyl)nethyl]-1 H - pyr

azol - 4- ylwpnropyoy263- pentyl - 3 ,7 -di hy dr o-1H puri ne- 2P6T/ER2@nm0786385 011
met hyl 3-({443-(8-chl oro-2,6- dioxo-3-pentyl- 2 3,6, 7-

tetrahydro- 1H purin-1- yI)propyll 1H pyrazol - yl } met hyl ) - 4-

i sot hi aZdll NR; KRMBOade 510.82 (4 3H.508 7.9H, 1?299“12 il QBG" , 2H), 02 [,

1-{3- [1264'1), QQbQMHt bi=az.8HzR 3.8d @E2HNY 3 7k, BYI72@e) 4H); 7.27 (m, 5H) 14.46 (s,
yI]propy | or o- 3-pentyl - 3, 7-di hydro-1H purine-2,6- dione 21.0 nlz 512
F\"I1 36mn 187 C * a 8-chloro-1-(3-{1-[(2, 6-
d| chl orophenyl )met hyl]-1H pyrazol -4-yl } propyl) - 3-pentyl -
3, 7- @i hyEkamplét puio9ne- B:Ghlodo-d¢8-{84(Hhydroxyphenyl)methyl]-1,2,4-oxadiazol-5-
yl}propyl)-3-pentyi-3,7-dihydro-1H-purine-2,6-dione
0

\:j)/\/;j\ ) | :,>_c|

Ethyl 5-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate

(29mg, 0.078mmol) and (12)-N-hydroxy-2-(4-hydroxyphenyl)ethanimidamide (14mg,
10  0.084mmol) were heated in EtOH (1ml) with 21% ethanolic sodium ethoxide (0.043ml,

0.117mmol) under microwave irradiation at 140°C for 10min. The mixture was

partitioned between EtOAc and 2M HCI and the organic phase evaporated. This

' material was stirred with EtOH (1ml) and 2M NaOH (0.5ml) for 18h, before being

worked up again by partition between EtOAc and 2M HCI. Purification by MDAP
15  afforded the title compound (6.5mg).

LC/MS: m/z 473 [MH]*, RT 3.34min.

'H NMR (MeOH-d,) 8: 0.92 (t, 3H, J = 7Hz), 1.25-1.45 (m, 4H), 1.68-1.78 (m, 2H), 2.11-

2.21 (m, 2H), 2.93 (t, 2H, J = 7Hz), 3.82 (s, 2H), 3.98 (t, 2H, J = 7THz), 4.10 (t, 2H, J =

7Hz), 6.70 (d, 2H, J = 10Hz), 7.02 (d, 2H, J = 10Hz).

20
Example _110: 3-Butyl-8-chloro-1-(3-{3-[(phenyloxy)methyl]-1,2,4-oxadiazol-5-
yl}propyl)-3,7-dihydro-1H-purine-2,6-dione

| Ay

25 To ethyl  4-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanoate
(26mg, 0.073mmol) and (12Z)-N-hydroxy-2-(phenyloxy)ethanimidamide hydrochloride
(16mg, 0.079mmol) in EtOH (1ml) was added 21%wt. ethanolic sodium ethoxide
solution (0.068 ml, 0.183mmol) and the mixture was heated under microwave
irradiation at 140°C for 10min. The mixture was partitioned between EtOAc and 2M

30 HCI, the organic phase dried (Na,SO,) evaporated and purified by MDAP to give title
compound as a gum which solidified upon trituration with ether (5.9mg).

LC/MS: m/z 459 [MH]’, RT 3.39min. '
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mz 523, 525 [C isotopes MW RT 3.77mn 188 -a- Cj." IN-alir F
8-chloro-1-(3-{1-[(3,4- difluorophenyl)nethyl]-1 H pyrazol-4-yl}pr

opyl) - 3- pEOt2907/01781, 7 -dihy dr o-1 H -purine-2,6- di oneP8B/EP200600783 [ MHr
RT 3.61 mm WD 2007/ 017261PCT/ EP2006/ 007865 189 |1 |i pNONN F FF

8- chl or o- 1-[3-(1-([4-fluoro-3- (trifluoronethyl)phenylinethyl)-

1H pyr aZbl NM&/ﬂDMS@p%I) 15: 8-90hE8n8H1J 3 BHA), Hy2R-6-36 u?H)né 5%1 ésdﬂbr?é'*)ﬂ 0 +
nmz 541 4 1 B.0090 2H,NcE 8HZY,' 3.00 (tL 2phU FTHz), 4.00 (t, 2H, J = 7Hz),

8- chl orqjilsgs% %gé ?‘H?l fl uor ophenyOret hy1] - 11-1-

pyr azol 3, 7-di hydro-1H purine-2,6- dione 27.0 mz
507 [M-1 ]* RT 73mn 191HNO\IN\NL’>) 8ch|or03penty11(30(2-
pyri 8i nyExanm - 111-1 r aZBaButid-8-chloro-1-(3-{3-[(3,5-dichlorophenyl)methyl]-1,2.4-

oxadiazol-5-yl}mvl)-3,7-dihydro-1 H-purine-2,6-dione

A

To ethyl 4-(3- butyl -8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanoate
10 (185mg, 0.52mmol) and (12)-2-(3,5-dichlorophenyl)-N-hydroxyethanimidamide
(126mg, 0.58mmol; Entry 23, Table 7) in dry EtOH (2ml) was added 21%wt. ethanolic
sodium ethoxide solution (0.29ml, 0.78mmol) and the mixture was heated by
microwaves at 140°C for 10min. The reaction was worked up by partition between
EtOAc and 2M HCI and evaporating the organic phase. Purification by MDAP afforded
15 the title compound as a solid (135mg).
LC/MS: m/z 511 [MH]*, RT 3.71min.

Example 112: 3-Butyl-8-chloro-1-(3-{3-[(2.4.6-trifluorophenyl)methyl]-1,2.4-
oxadiazol-5-yl}propyl)-3,7-dihydro-1H-purine-2,6-dione

20 .
ST

Similarly prepared starting from (1Z)-N-hydroxy-2-(2,4,6-

trifluorophenyl)ethanimidamide (119mg, 0.58mmol; Entry 24, Table 7) in a yield of
135mg.

25 LC/MS: m/z 497 [MH]*, RT 3.39min.
'H NMR (DMSO-dg) &: 0.90 (t, 3H, J = 7Hz), 1.24-1.36 (m, 2H), 1.55- 1 66 (m, 2H),
1.96-2.06 (m, 2H), 2.91 (t, 2H, J = 8Hz), 3.91 (t, 2H, J = 8 Hz), 3.94 - 4.02 (m, 4H),
7.18-7.28 (m, 2H).

30 Amidoximes:
These are available by the methods detailed below and exemplified by analogues in
- Table 7.

35
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ylipropyl)-3,7-dihydro-1 H purine-2 ,6-dione 11.4 mz 456 [ML-1]* RT
3.13m n Exanple 192:

8- Chl or 0-WoO(2807417%(4 4- chl or ophenvQret hvl 1- 1H pvr azol - 4- v PEPEPR@G/DY 7865
3-pentyl -3. 7-di hydr o- 1H puri ne- 2, 6-di one Cl

58- Chl or 0- 3-penty1-7-(2-propen-1-yl1)-1-[3-(1H pyrazol -4-yl)propyl]-3,7-dihy
dro-1 HTable7 fietepnedigieshe (50ng, 0.123mmol) in dry DVF (1.5nl) was stirred
wi t h sodi um carbonate (75nmg, 0.708mmmvl) and 4-chl orobenzyl brom de (150ng,

0. 73mol T 40 Tor 18h. xture was partiti @ n \c | and
wat er tlﬁgé’brg é{ UeUhase war}ﬁaeng”lvw th brine, dri edorg%gocg g\%ﬁdrsatLgdh. ‘The

product [was pi r|f| ed by norlmal phase 10chronmatogriaphy on™di | | ani on
System |kt OAC y Io,mexane (gz)’;\zl(zaﬂtlérogheﬁyngv an |o| (4488) . | Mz 885MVQS
stirred{in deg dY dry DNF%H% damid H

tetraki $(triphe pthB‘phl ne) pal i O)ar?|1§ng) and nor phol i M (M (1] oy 072mtl)

under niitrogen for 6h. The |m xture was partitioned between EfOAc and 2M
1-1Cl ampd the |organi c phase evaoorat ed and purifiled by fhe usmi

am nopr ogyl SHE fe. gj ﬂ(ﬁﬁﬂor%nyi)—w VS: Iz 4894p MA] m/RT693|59mi n.

The fol llow ng |c undsH(T [ ared py a met hod logous to
that fon Exanple 6 [with the yé’)?%xe})e%hrlﬁrﬁgﬁ;‘%g L

for BExanpl e|193 second
portion|of Pd(|PPh3)4 10 wals added after 5h, stirfing was coEFﬂdU@ﬁ
overnight, and final purifijcati on was achi eved by HPLC; |f or | e|195

, . -
o T e PR Bl A 500 e o
addi ti onal purlifi i ooy 'P‘fdf‘ﬂffyéf']aBH“'%TH l\/EOl- 1]. 15|Tabl e ['\iﬁ] Exanpl e
Structurde Yield (ng) LM 193 11 N-rG...,, 1i g" RT 1.83
8-chloro-1-(3-[[1-(1, 2, 4- oxadi azol - 3- vyl et hyl ) - 11 pyr azol - 4- yInipr opy11- 3-
- - ~ *
g?gﬁmﬁ&i“{-?éwl 4- Nrrg'[ Ih;l‘p%k'g(:fj Iuoq?%geﬁl)ﬂ—#zpyrazg):w Trs T iz BT 1 194
yl } propy1) - 3- pent yl - 3, - di hiyRidsexmeth U?'Fﬁ'@'dz 6- di pne 23|7 RT|8Mbni g m z
469 [ MH)[+ 195 [B-chl oro-1-(3}{1- [(5 rrethyl 3- RT 0.62
i soxazoI’yI ) et hyl ] - 1H pyrazpl -4- yl1}propyl)-3-pentyl -3, T-di hyekio- 1H
PUFTNE= 4,557 '”:Q/Y"” (12)-2-(3,4-difluorophenyl)-N- | A 88 | miz187
hydroxyethanimidamide [MH]"
RT
0.74min
6 (12)-2-(3-chloro-2- A 92 m/z 203
\©/\(\ fluorophenyl)-N- (MH]*
" hydroxyethanimidamide | RT1.40
min
7 ”°©/Y""‘ (12)-N-hydroxy-2-(3- A 67 | miz167
" on hydroxyphenyl)ethanimidamid [MH]"
e RT 0.46
min
8 QX( N-hydroxy-1- c 75 | miz177
phenylcyclopropanecarboximi [MH]
damide RT 1.06
min
9 \©><f (12)-2-(3-bromophenyl)-N- D 74 | miz257
hydroxy-2- [MH]"
methylpropanimidamide RT 2.04
min
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29.0 RT 3.10nmin mz 460 [ MH]

(nethyloxy)phenyl]nethyl}-lkkpyrazol-4-
yl ) propy Woee@emtaeh - 3, 7- di hydr o- 1H puri ne- 2, 6-di one 56P0TMP200680878p3H RT
3.41 mm 197 M Nerilr.-:11 FIPF 8-chloro-3-pentyl-1-[3- (1{[3-
(trifl ugrometh hy1l-1H pyrazol-4-yQOpropyt] 7—chi-hyeror 1H
puri ne-216-di g A3Z)-21)3-beinzadiokoltSylk98 © H N €8 1- ¢m/4 98 N
8- chl or - 1-(3- | Gk Fdrfidamidd YT azol - MH]'
yl'} propyl) - 3-gentyl - 3 7-di hydro-1 purine-2,6-dijone 44{0 m¥ R4%%,[VHr R
3.54mn|199 Ola rTAN -ci \WN 3-({443-(8- chloro 2, 6-dio 0-3-)entyf
2,3,6,7{tetralydro-1H nur| - 1-yOpropyl ] - min
1H pyrazah- 1- y{1} @VW{ enziopizp2-{3-ethylox9)4d z 480 [&MH Rl 188 32mia1300
hydroxyphenyl]-N- [MH]
hydroxyethanimidamide RT 0.76
min
12 m"\“ (12)-N-hydroxy-2-[4-hydroxy- | C 98 m/z 197
Ho D ’ 3- [MH]®
(methyloxy)phenyl]ethanimida RT 0.50
mide min
13 /©>LfN\0H (12)-N-hydroxy-2-(4- D 66 | m/z195
o NH, hydroxyphenyl)-2- [MH]"
methylpropanimidamide RT 0.85
min
14 d Mon | N«{3-[(22)-2-(hydroxyamino)-2- | C 91 m/z 208
\g/ m’ iminoethyl]phenyl}acetamide [MH]
RT 0.73
min
15 o L v, | (12-N-hydroxy-2+23.4- c 124 | miz 253
o NH, trichlorophenyl)ethanimidami [MH]
de RT 2.29
min
16 i Neon (12)-2-(2,5-difluorophenyl)-N- | C 89 m/z 187
[ j NH, hydroxyethanimidamide [MH]*
F RT 0.66
min
17 i Ny (12)-2-(2,6-difluorophenyl)-N- | C 86 | miz187
[ I . NH, hydroxyethanimidamide [MH]*
RT 0.62
min
18 ij‘w (12)-2-(3,5-difluorophenyl)-N- | C 96 | m/z187
I hydroxyethanimidamide [MH]*
RT 0.80
min
19 Fm"‘cm (12)-2-(2-chloro-5- c 97 | m/z203
o fluorophenyl)-N- [MH]*
hydroxyethanimidamide RT 0.90
’ min

196 At n | -."1

ArtN 8-chloro-1-[3-(1-{][ 3-
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0 11, Nc

ir--.:

11 N LI:

8-chloro-1-(3-{1-[(3,5-
di net hyl phenyl ) net hy1] - 1H pyr azol

-4- yl}propyl)- 3-pentyl

-3, 7-di hydr o- 1H

puri ne-2,80&E786. 7 mz 483 [MH RT 3.66mn WO PCT/EP2006/007865

2007/ 017261PCT/ EP2006/ 007865 11 Li 201 Fr, 21.2 rnlz 522 [VH]

8- chl or p—3—peRtyd—HI3—({{@—{+—H124

triazol - ZOyOphenyf‘] met hyl } - 1(I1IZW1ha{QR9P(y-4-(1H- indol-3- | C 95 | m/z190

y1) propylj -3, 7- 8¥'hydr o- 1H- pluyljetien@niamiieone  RT 3. 09mi n| Exafmig202|: 8- C

hl or o- 143414( 5- Ny oro-2-th i envOret hvl |- 1H pyrazol - RT 0.90

VI | Propyl) - 3- pe N-3,7-d hvd ro-1Hpu ri ne-2,6-d ion ¢ 1 |No C _
5T08- chlloro- ?-p n-111)-1-13-(1H-pyrazol -4 vOp 51:,%"‘ 3, 7-di hy
dro- 1H | pari ne- i"one ( ngwmydﬁ»mu; in dry TCF (13 al MZ8Z, | under
ni trogen, was pt assi utmep,K féthshimtifantidd i n THF, 0. 15ml) | gyt | oyved by
2-chl or ¢- 5- (chI ororret hyl) tjhi ophene (25ng, 0.15 ). Stirri 1§ 3@@
continued at -|78C for 15mn, then at roomtenperature for 1lh r-{ “Tipally at
60C for [ 18h. The sol ution pholine (O ™hi) and
tet{eki s;gp][i phg tﬂa‘ﬁi‘n )(pzjiadwﬁ(,ﬁ}a.(:aﬁw) hdid'ed a1gésti mggl 52
continued for rtver  quany oTOr phiol i ne, ny

wer e added and stiPring conti nue’g overm t. Wor kled up by pa R t]i on| bet ween
Et 0OAc and 2M HCI, the organi c phase evaporat ed and purified )§Tt1l‘f@ st andard
anmi nopr opyl SHE procedure flol I ovved by MDAP yieldijng title coppdund as a
white sobsd (5- "—C/ ﬁégﬁoidwﬁhﬁylﬁh 3.68m n{ 165 | m/z219

Exanpl e203: 3- Bu d%.‘@‘ zagﬁmhgﬁlhem hy|l ) -1, 314- ox 1ﬂm]azol - 2-

vl 1Propyl}- 3, 7-d| h:ydro I H-

20To3- biit yl - 8-|chl or o- 7- ( 2- propen- 1-y1) - 3, 7- di hydr|o- 1H pliri net BTé-8i pne( 99ny
, 0.35mmol) in dry DM (2nl) was added cesium carjpbonat e (137fmin 0. 42mml )
;?l(!s?\é\ﬁfjgtr‘)gp?osm L |n r(){Z) ir%ﬂlﬂf—% (gﬁoxadl azoI e (99%%7 m422205 ). The
m xture|was stfi .und,er |YF'B¥§H eqiy}ethanimidenid 55 fof 2 51[MWen stirred
at roomterrperature overni ghg. The m xture was dejgassed|by repéftasd] y
25evacuating gnd admitting [nitrogen and then min

tetraki $TLTI h y1,PNoS nln IT.adiu 81nmg, [0, 0/mmpl, rphol i ne
(0.305m %3 Sk Hp : e@%a'kﬁygmni'%?\ (vvarsTQC nTi nued % 2%48 \c and
DN HOL her o added and ¢ et KmeineisgamamioBmendg n thep 111 { B The
organi c|phase |was separ at ed Jetrdnevidpnidat ed, and tjhe progduct wasomsrified by
am nopr opyl SRE (5g) washing with THF-MeOH (1:1) then wth Maml—llI and{ 5

el uti ng the acidic product w tiT DCMVeOH (17 1) contai ni ng 5% added AcOH.

The product thus obtained was purified further by MDAP to yield the title

conpound

92ny)

It should be noted that

LG/ VB fm z 443 [M -1] +,
as used herein represents a double bond of undefined

RT 3. 18m n.

The corresponding nitrile (0.5mmol) was stirred in EtOH (1.5ml) with 50% aqueous
hydroxylamine solution (0.08ml, 1.3mmol) and heated at 65°C for 4.5h. After cooling
the crude reaction mixture was loaded onto an SCX SPE cartridge (2g) and washed
with MeOH, then the amidoxime product was eluted with 2M ammonia in MeOH.

Similar to Method A except that the product crystallised out from the crude reaction
mixture and was isolated by filtration instead of by SCX.

geometry.

5 Method A
10

Method B

15 Method C

Similar to Method A except that the product was purified on a 5g SCX cartridge.
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The foll ow ng conmpounds (Table 15) were prepared by a nethod anal ogous to
that for 10Exanple 203, with the exception that Exanple 211 was further
purified WQ 2BPVIT726Tabl e 18 Exanp | e Product structure XEQTHIPAWOHPBOUr sor
Al kyl ating agent Yield (ng) LG M 204 0 Clhr \--rINH *\' N - NOANCI
3-butyl-8-chloro-1-(3-{5- [(2-chloro-4- fluorophenyl)nethyll -
1, 3, 4- oxMethag & - 2- vyl | propyl)-3, 7-di hydro- 1H puri ne- 2, 6-di one 3-butyl - 8-
chl or o- 7SifnAar torvgtaod C-except thatthd inbwtiigopekidd wasut8hne- 2, 6- di one (99nD)
2-[(2-chl oro-4- fluorophenyl)methyll-5-(3- chloropropyl)- 1,3, 4-
oxadiazolehéé ng) 90 mz 495 [MH * R 3.34 mn 205 * ..";.,, 1  ha
8- chl or g¥&t y1l-1-{3-[5- (phenyl net hylg -1, 3,4- oxadiazol -2-yl Il propyly

5  Similar to Method C except that the scale was 0.753mmol of nitrile.

Method F
Similar to Method A except that the scale was 1.5mmol of nitrile and purification was on
a 10g SCX cartridge.

10
Method G
Similar to Method A except that the heating time was 2.75h and the scale was
0.25mmol of nitrile. '

15 Example 113: 3-Butyl-8-chloro-1-(3-{5-[(3-chlorophenyl)methyl]-1,2,4-oxadiazol-3-
yl}propyl)-3,7-dihydro-1H-purine-2.6-dione

a)  3-Butyl-8-chloro-1-(3-{5-[(3-chlorophenyl)methyl]-1,2,4-oxadiazol-3-yl}propyl)-3,7-

dihydro-1H-purine-2,6-dione
o]

T\Aj\ | :/>_CI

IN\
cl o_
o7 )

(3-Chlorophenyl)acetic acid (0.1mmol), N-[3-(dimethylamino)propyl]-N'-
ethylcarbodiimide hydrochloride (21mg, 0.11mmol) and 1H-1,2,3-benzotriazol-1-ol
(15mg, 0.11mmol) were stirred in 1-methyl-2-pyrrolidinone (1ml). To this was added
(12)-4-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-

25  hydroxybutanimidamide (34mg, 0.1mmol) and the mixture stirred at rt for 17h and then
at 80°C for 24h. The reaction mixture was purified, without further modification, by
preparative HPLC (auto prep) to give the title compound (13mg, 27%).

LC/MS: m/z 477, 479 [MH]", RT 3.5min.
'H NMR (CDCls) &: 0.96 (t, 3H, J = 7Hz), 1.32-1.47 (m, 2H), 1.68-1.80 (m, 2H), 2.12-

30 224 (m, 2H), 2.83 (t, 2H, J = 7.5Hz), 4.05-4.24 (m, 6H), 7.16-7.30 (m, 4H).

20

b) (12)-4-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-
hydroxybutanimidamide
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3, 7-di hydr o- 1H purine- 2, 6-di one 8-chloro-3- pentyl-7-(2- propen-1-yl)-

3" 7-di hydro-1 H purine-2,6- dione (104ng) 2-(3- chloropropyl)- 5-

(phenyl nevneb)7/011263, 4- oxadi azol e (99nmg) 98 nl z 457 [ VHPCT/ERR0O0B/08B6H n 206
a,-Tr-------- N VN-1140N, 1 Cl 8-chloro-1-(3-{5-[(2- chloro-4-

fl uoropheny?get hyl I - 1,3, 4- oxadi azol -2- 8-chl oro-3- pentyl-7-(2-

propen- Loyl )¢ 3, 7-di hydro-1H purine-2,6- dione (104ng) 2-[(2-chl oro-4-

fl uorophéenyl)methyl]-5-(3- chloropropyl)- oxadiazole (121nmg) 1,3,4- 98 niz

509 [MVH * Rl .5%
j\%:/)—a

o N

s

4-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanenitrile (1g,
0.0032mol) was stirred in EtOH (3.5ml) and water (1.8ml).  Hydroxylamine
hydrochloride (344mg, 0.0049mol) and potassium carbonate (652mg, 0.0049mol) were

5 added and the mixture heated at 80°C for 3 days. After cooling the crude reaction
mixture was evaporated. The crude product was dissolved in water, neutralised to pH7
with HCI, and loaded onto an Oasis™ cartridge (2g). This was eluted with water to
remove the salts and then with MeOH, to give the title compound (957mg, 86%).
LC/MS: m/z 343, 345 [MH]*, RT 2.04min..

10
(I\:l) 4-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanenitrile
A

(0]

|
/,—Cl

s

4-{3-Butyl-8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purin-1-
yl]butanenitrile (2.1g, 6mmol) was stirred in a mixture of nitrogen degassed DCM

15 (20ml) and AcOH (2ml). Tetrakis(triphenylphosphine)palladium (675mg, 0.6mmol) and
phenyl silane (7.4ml, 60mmol) were added and the mixture stirred at rt for 2d. This
was then evaporated and the residue triturated with a mixture of
diethylether:cyclohexane (1:1) to afford the title compound (1.47g, 60%) as a white
solid.

20 LC/MS: m/z 310 [MH]", RT 2.66min.

d) 4-[3-Butyl-8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purin-1-
yllbutanenitrile

\//

N N
|/CI
07 >N~ TN

s
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m n yllp ropyl) 3-pentyl-3,7- di hydro-1H purine-2,6- dione 207
0. e it * N~ 8-chloro-1-(3-{5-[(2, 4- dlfluorophenyOrrethyI] 1
3 4- oxadWDezﬂQW(llmlyl | p ropyl)-3-pentyl-3, 7- dihydro- 1HPRUMAPAGSRIB6S di one
8 chl oro-3- pentyl-7-(2- propen-1-yl1l)- 3,7-di hydro-1H puri ne-2,6- d |lone
(104 nmg ) 2-(3- chloropropyl)- 5-[(2,4- difluorophenyl) neth 1,3 4-
oxadi az Gi-butyli8-chigho-f(2-prapen3y! 483 -dingdro-t HrpuripeA6-dmBel 2 6q) M’Pé?mpvm --Or
- 14N 8- cdiy ormeGN( 3206 c| aias opatddeti op@s,COL- { B68dh- (OB4Arhatet gllopved, 3byt-
oxadi azq)radokltl RInARY! 4 -383; 6:0808%8H 0 THe RiktirB&vas heated at 80°C for 18h and
then allowed to cool. The reaction mixture was evaporated and the crude product
5 partitioned between EtOAc and HCI (2N). The organic phase was separated and
washed with brine, dried (MgSQO,) and evaporated to give the crude product. This was
purified by silica SPE (50g), eluting with cyclohexane:ethylacetate (2:1 to 1:1) to afford
the title compound as a clear oil (2.1g, 85%).
LC/MS: m/z 350 [MH]*, RT 3.10min.
10
The following compounds (Table 8) were prepared using a method analogous to that
for Example 113, from the corresponding acids and (1Z)-4-(3-butyl-8-chloro-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxybutanimidamide.

o
NN y
X e
0 >N~ N

Where * is used in the examples herein it indicates the attachment point of the R group
to the xanthine core.

20 Table 8
Example Compound: R1 = Yield % LC/MS:
3-butyl-8-chloro-1-[3-(5-{[3- * NN NO 22 m/z 473
(methyloxy)phenyllmethyl}- \ﬂ = [MH]
1,2,4-oxadiazol-3-yl)propyi]- RT 3.3 min
114 3,7-dihydro-1H-purine-2,6-
dione
3-butyl-8-chloro-1-[3-(5-{[3- ¥ SN 23 | miz511
(trifluoromethyl)phenyllmethy NS [MH]"
1}-1,2,4-oxadiazol-3- KQF - RT 3.5 min
115 yl)propyl]-3,7-dihydro-1H- FF
purine-2,6-dione
3-butyl-8-chloro-1-(3-{5-[(2- | = " SN 28 | m/z 495
chloro-4- N [MH]"
fluorophenyl)methyl]-1,2,4- F RT 3.5 min
116 oxadiazol-3-yl}propyl)-3,7-
dihydro-1H-purine-2,6-dione
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2, 6-di one 8-chloro-3-(3- cyclopropyl prop yl1)-7-(2-propen- 111)-3 ,7-

di hydro -1H purine-2,6- dione (108ngy) 2-(3- chloropropyl)- 5-

(phenyl mewbyeb(7/011263, 4- oxadi azol e (99ngy) 95 niz 469 [ VHPCEERR008/08Z6s n 209
0 \1C--), itN-ONN 8-chloro-1-(3-{5-[(2- chloro-4- fluorophenyl)nethyl]-

1, 3, 4-oxad iazol-2- \I| lnr opy \_’2 (Q- r-\/r-l opro nn\dpxrn\/’l\ 37

di hydr o- Exdmple il ne- 2, 6- d |one 8- ch or Go@poﬁlBrd RVEI oq ruglw_"/@r op LC/MS:

yl)-7-(|2- propen- 1 }318- $abensidiyai- LH- purime- 2, 6- di ong (1QRpuk7

gxgg?aggl gr 0- 4- ylméiﬁ op?gra/(a(}'azo% hyl]-5-( CBI or qpr opyl) '[MII-I]'B’ 4-
yllpropyl}-3-butyl-8-chloro- o~ RT 3.3 min

117 3,7-dihydro-1H-purine-2,6-

dione
3-butyl-8-chloro-1-(3-{5-[(4- ’ N 28 | m/z 461
fluorophenyl)methyl)-1,2,4- X~©_F [MH]

118 oxadiazol-3-yl}propyl)-3,7- ) RT 3.3 min
dihydro-1H-purine-2,6-dione '
3-butyl-8-chloro-1-[3-(5-{[2- NN o 21 miz 473
(methyloxy)phenyllmethyl}- NX\Q [MH]*
1,2,4-oxadiazol-3-yl)propyl]- RT 3.3 min

119 3,7-dihydro-1H-purine-2,6-

dione
1-{3-[5-(1-benzofuran-4- ot N 24 | m/z483
yimethyl)-1,2,4-oxadiazol-3- [MH]
ylJpropyl}-3-butyl-8-chloro- \\g RT 3.4 min
120 3,7-dihydro-1H-purine-2,6-
dione

NMR details for selected examples from Table 8

Example 115: 'H NMR (CDCl5) 0.96 (3H, t, J = 7.5Hz), 1.32-1.47 (2H, m), 1.65-1.81
(2H, m), 2.12-2.25 (2H, m), 2.84 (2H, t, J = 7.5 Hz), 402(2H t, 7.5Hz), 4.22 (2H, t,
5 T7Hz), 4.24 (2H, s), 7.40-7.62 (4H, m).

Example 121: 8-Chloro-3-pentyl-1-{3-[5-(phenylmethyl)-1,2,4-oxadiazol-3-
yllpropyl}-3,7-dihydro-1H-purine-2,6-dione

10
a)  8-Chloro-3-pentyl-1-{3-[5-(phenylmethyl)-1,2,4-oxadiazol-3-yl]propyl}-3,7-dihydro-
1H-purine-2,6-dione

15 To a stirred solution of 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-
dione (0.20, 0.67mmol) in THF (5ml) was added 3-[5-(phenylmethyl)-1,2,4-oxadiazol-3-
yi]-1-propanol (0.162g, 0.74mmol), DBAD (0.186g, 0.81mmol) and triphenylphosphine
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(121ng) 99 mz 521 [MH] + RT 3.51 min 210 0.,,,-"---N11 *NAO-: ThI N

8-chl oro-3-(3- cycl opropyl propyl)-1-(3- 8-chloro-3-(3- cycl opropyl prop
yl)-7-(2-woapem1761yl) -3, 7- di hydro-1 H pu rine-2, 6- PCi&P2aialootsepr opyl) -
5-[(2,4- difluorophenyl) nethyl1l-1, 3, 4- oxadiazole 49 mlz 505 [ MH RT 3.40
WO 2007/ 017261PCT/ EP2006/ 007865 {5-[(2, 4- di fl uorophenyl)nethyl| -

1, 3, 4- oX@@1ago0-8mnydl} mndpthe) sdutiordistisreld dorl H8hp i the soletien ovas afderk
(108mg) HkppAD) (75§, 3L67MmmMI kng- Mbiphdline ¢600M,06 Yrrindol] Sveré (aidéd and

di 71 uor SRpeR by 415t (Kdr nitfogn ToP¥Ehr it F5mY| IRSAPEAY; wad ol dha e+

urine- ne
P mixture left to stir for another 3h. The mixture was partitioned between EtOAc and 2M

5 HCI (aq). The organic layer was separated, washed with brine, dried (MgSQO,) and
concentrated. The crude material was purified by an aminopropyl SPE using MeOH to
load the compound onto the column and wash through the impurities, then with 2-4%
AcOH/MeOH to elute the compound. The product fractions were combined and
concentrated then further purified by MDAP. The product fractions were combined and
10  concentrated give the title compound as a white solid (51mg, 20%).
LC/MS: m/z 457 [MH]’, RT 3.54min.

b) 3-[5-(Phenylmethyl)-1,2,4-oxadiazol-3-yl]-1-propanol

OINWOH
o

15 A mixture of (1E)-4,4-bis(ethyloxy)-N-hydroxybutanimidamide (3.2g, 16.8mmol), ethyl
phenylacetate (2.3ml, 14.4mmol) and sodium ethoxide (21% solution in EtOH, 6.4ml)
was heated in a microwave at 140°C for 10min. The material was combined with that
from a second reaction (using 1.2g of (1E)-4,4-bis(ethyloxy)-N-hydroxybutanimidamide
and conducted as above) and partitioned between 1M HCI solution and EtOAc. The

20 organic layer was separated, washed with brine, dried and concentrated to provide 5-
[3,3-bis(ethyloxy)propyl]-5-(phenylmethyl)-1,2,4-oxadiazole which was used without
purification in the next stage.

Crude 3-[3,3-bis(ethyloxy)propyl]-5-(phenylmethyl)-1,2,4-oxadiazole (5.63g, 19.4mmol)
in EtOH (75ml) was stirred with p-toluenesulphonic acid (0.738g, 3.9mmol) for 21h and

25 the mixture partitioned between EtOAc and water. The organics were isolated washed
with water and brine, dried and concentrated to a red oil. This material contained
significant amounts of acetal, therefore the oil was dissolved in THF (15ml) and treated
with 2M HCI solution for 2h then partitioned between EtOAc and water. The organics
were isolated washed with brine, dried and concentrated to yield 3-[5-(phenylmethyl)-

30 1,2,4-oxadiazol-3-yl]propanal as a red/brown oil (3.77g) which was used crude in the
next stage. _

A solution of crude 3-[5-(phenylmethyl)-1,2,4-oxadiazol-3-yl]propanal (3.76g,
17.4mmol) in MeOH (60ml) was cooled to 0°C and sodium borohydride (0.724g,
19.1mmol) added portionwise over 30min. The cooling bath was removed and the

35 solution stirred for a further 1h then partitioned between 1M HCI and EtOAc. The
organic layer was separated and the agqueous extracted with EtOAc. The combined
extracts were washed with brine, dried and concentrated to an orange liquid. This was
purified on a 50g silica SPE eluting with cyclohexane/EtOAc (20% to 80% gradient
elution) to provide the title compound as a yellow oil (2.249).
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3-butyl-8- chloro-7-(2- propen-1-yl)- 3,7-di hydro-1H purine-2,6- dione
(99mg) 2-(3- chloropropyl)- 5-[(2,4- difluorophenyl) nethyl]-1 .3, 4-
oxadi azolWOQuWIng#6138.9 mz 479 [MH + R 3.31 mn SPOTEPIN0S/007865
chl oropropyl 1, 3, 4-oxadi azole internedi ates from Tabl e 15:

2-[(2-chl oro-4-fluorophenyOnet hyll-5-(3-chl oropropyl)-1, 3, 4- oxadi azol e
52- ( 3- chiCeMBpmep P10 IMH] ( 2, 4- di f1 uor ophenyOnet hyl ] -1, 3, 4- oxadi azol e

2- (3-chl oropropyl) - 5- (phenyl net hyl ) - 1, 3, 4- oxadi azol e Di acyl hydrazi nes

(500nyg, 0?ﬁ@%ﬁ%@,ﬁ@%ﬁﬁ?&?ﬁdﬁmdﬁi&Hy tol uene (4nml) and phosphorus

oxychl or e mxtures were heated at 90C for 2h 10
then allowed to gool and the solvents evaporated. The residues were

di ssol velm-l in drgy tol uene, evaporated and then partitioned between Et 0Ac and
aqueous The organi c phases were washed with brine, dried over

Na2SO4 an evaporoat ed to give the required oxadi azol es as col ourl ess oils.
These wer &Haot purified further but reacted directly with the xanthines as

above. 15 k@ lof W%Er%wﬁo%v 8& AisthpaestHc (6. Y28 o)), gaMdRylQhid
henyl ac n -(3- - .
(phonyl ?prxﬁ%%hﬁoﬁéé 32388558 a5, priturt cRitofal AR Ohmh da water -
11) Oci HROMDMNdFERH: m%nlbm§_rptll@(qghﬂobr26h4]'he mixture was allowed to cool and
then partitioned between water and EtOAc. The organic layer was separated and the
aqueous extracted with EtOAc. The combined organic fractions were washed with
10 . brine, dried and concentrated to provide the title compound as a colourless oil
contaminated with ~20% starting nitrile (6.03g, 81%).
LC/MS: m/z 191 [MH]".

15 Example 122 : 8-Chioro-1-{3-[5-(phenylmethyl)-1,2 4-oxadiazol-3-yl]propyl}-3-
propyl-3,7-dihydro-1H-purine-2,6-dione

o'"jl/\ANj%[E)_c.
o "¢

A solution of  8-chloro-7-(2-propen-1-yl)-3-propyl-3,7-dihydro-1H-purine-2,6-dione
20  (200mg, 0.74mmol) in THF (4ml) was treated with 3-[5-(phenylmethyl)-1,2,4-oxadiazol-
3-yl]-1-propanol (195mg, 0.89mmol) and PPh; (254mg, 0.96mmol). DBAD (223mg,
0.96mmol) was added in one portion and the mixture was left to stir at rt under nitrogen
for 18h. The mixture was partitioned between EtOAc and 2M HCI (aq). The organic
layer was separated, washed with brine, dried (MgSO.) and concentrated by high
25 . vacuum. The crude product was purified on a silica SPE column using a 0-70%
cyclohexane/EtOAc gradient. The product fractions were combined, concentrated by
high vacuum and purified on a silica SPE column using a 0-60% cyclohexane/EtOAc
gradient. The product fractions were combined and concentrated then dissolved in
anhydrous THF (4ml). The solution was degassed by high vacuum then Pd(PPhs),
30 (61mg, 0.053mmol) and morpholine (460ul, 5.3mmol) were added and the mixture left
to stir at rt under nitrogen for 1 day. The mixture was partitioned between EtOAc and
2M HCI (aq). The organic layer was separated, washed with brine, dried (MgSO,) and
concentrated by high vacuum. The crude product was purified by an aminopropyl SPE
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fl uorophenyl ) acetyl ] but anohydr azi de 4111/1-zci 0 Cl 2-[(2-chl oro-4-

fl uorophenyl ) et hy11l-5- 405 mlz 289 [MH+ R 3.17mn WO

2007/ 017 280R@T/HEHPBOO6/ 007865 (3-chl oropropyl)-1, 3, 4- oRPAWIER2@6H0786F
r'lINci O HO 4-chloro-N -[(2,4- difluorophenyl)acetyl]butanohydrazi de
ot/'-/ci 2-(3-chloropropyl)-5- [(2,4- difluorophenyOrethyl]-

1, 3, 4- oxmitigaleOl ©®3Badnthe 2arBpPund ®ito 3neBaiumn Fndyastthrewghothe impurities

41025% Qh% 6pillawl«agewmé<bh raBieRY & akitel thedNoroductT Thé- srbligdt Gractivrisy el or i de
ﬁn i ar e’CO][T'ID[I %dn%ﬂd' &)ngéé(tr é%&g@%"fﬁg c@%%ggnd ?% R J@%PE@%@ #21? n,

10. 2m"rDI|9C/M|$ HV%/‘*W"('M )3141'“'Foom t emperat ure. A dense white precipitate
f or med. 'WINMR (BMSOQ-dh)ed: 0BB(t,8H, 2N HEHz], JA06ELIm vi2ks), 483doh, 2h) 2. F(tt 20 b
conpound: i wagHiy Biggr f shed aben sny dried

(2. 249g). f‘éﬁl\}s%@(lt,ﬁ-) 3 $H£)I,' S8 (?QI-PJ P‘q (i) ( A%q-gol ut ?@n o?

2-chl or o- 4- fI uorophen Iacet I chI or| de (10mm|) I n dry DCI\/I 15ml) was added
over 20rExampled23;:y3Bu | 3-5~b ethyl)4:3,4-oxadiazol-3vnd' DI PEA 15
(1.77nm M}Lihndcb-vm@videm,aﬂdmné\fter stirri ng for a further 2h, the
m xygre was washed with 1M HCI then with aqueous NaHCGB. A white soli d
precipitated at ythis _point, which was filtered off, washed with water and
DCM t hen dri/tmd  1-, di net hyl et hyl

2-[ (2- chl Bx=Q- 4-6+Nior o | )Nacet yl ] hydr azi necar boxyl ate (1.94g). 20(ii)
This co d (1. 929@5i Clwas suspended in dioxan (2ml) and 4M HCl in
di oxan (5 g thse white precipitate formed. After 1h the

m xture was partition;d(bet ween Et OAc and saturated aqueous NaHCO3 and t he

organi ¢ phase washed wifth brine, dried (Na2SO4) and evaporated gi ving
2-(2-chloro-4- fluoro enyl)acetohydrazide as a white solid (1.07g). 25

A 4-1 | t oh d 0
% 5ol Y SR R PhERImETY- 2 B BROCEY AR (SR 2 eI o
20m n t oT HF: €2find)) wgettsﬁa;qd wﬁh @rbt&)él- -dﬁl@@%ﬂ? p@psﬁﬁn\fl);&.?rﬁlwdyo benurieet ) .
Af ter 1.%56diond (ACDmMyR2.48utindl) aind FPFH% (M79aigpi2 ¢traiol) under nitrogen. DBAD

4- Chgor C{Bélb %,(z?gﬁﬂ Qva% Jddge J?BH@B M8 Shy tdrEaRRGNATE fdateiopedn| Thd er ed
30of ure was parti oned %etween &l %aqg and EtOAc. The organic layer was
" separated, washed with brine, dried (MgSQ,) and concentrated. MeOH was added to
the residue and then passed down an aminopropyl column with the product eluting with
2-4% AcOH/MeOH. Product fractions were combined and concentrated. The off-white
20 residue was recrystallised from EtOAc:cyclohexane (1 1), giving the title compound as
a white solid (696mg, 63%).
LC/MS: m/z 443 [MH]', RT 3.4min.
'H NMR (DMSO-dg) 8: 0.89 (t, 3H, J = 7Hz), 1.29 (m, 2H), 1.61 (m, 2H), 1.93 (m, 2H),
1 2.70 (t, 2H, J = 7.5Hz), 3.90 (t, 2H, J = 7Hz), 3.96 (i, 2H, J = 7Hz), 4.28 (2H, s), 7.31
25 (m, 5H), 14.4 (br s, 1H).

Example 124 : 3-Butyl-8-chloro-1-(3-{5-[(3-chloro-4-hydroxyphenyl)methyl}-1,2.4-
oxadiazol-3-yl}propyl)-3.7-dihydro-1H-purine-2,6-dione

N 0
Cl\D/\g/ Z/\/\N/UWAT“%
- »—Cl
O)\N N

HO

. s

A solution of 3-chloro-4-hydroxyphenylacetic acid (24mg, 0.13mmol) in DMSO (1ml)
was treated with CDI (21mg, 0.13mmol) and left to react for 30min. (12)-4-(3-Butyl-8-
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WD 2007/ 017261PCT/ EP2006/ 007865 LC/MS: mz 307 [MH, RT 2.61 mm

Preparati on of

2- (3- chl ovoprap1d615-[ ( 2, 4- di f 1 uor ophenyl ) net hyl ] -1, 3, 4Poxade@sobmset] 5(i)

A sol ution of 2,4-difluorophenylacetyl chloride (10mmol) in dry DCM (15ml)

was added over 10min. to a mxture of t-butyl carbazate (1.32g, 10rrrm|) and
DI PEA ( lchiorodR,6-diox@2riob, Y -tetrahydgo- binutindrnyl)- N-hydraxybytenimidargideor (08w, t he

m Xt ur e ovpsmMRL Vesh ddddy dnd the th@ rvyatdu ihCIhGOﬁI&rdevI@Gi 120P@ forr gBminc phase

was eva f

2[ (2, 4- d %@ﬁ‘é?”h‘” lcﬁ)regtgl w}”%ly draazi necar Bbta'r' fatr]teet'telatesc%maﬂilqdeago ante

(ii) 1, 180k Mﬁm@ﬂ €t° 2-[(2, 4-di fl uorophenyl ) acet yl ] hydr azi necar boxyl ate
( 10m3ol )LG/MSﬂndz&QS(MH}I)RWﬁsZerI rred with 4M HCl in dioxan (8ml) for 1.5h.
The m xture was parti ti oned between Et OAc and saturated aqueous NaHCO3 and

the organ g, ha]I -etd-; orl%-- 2(5-{] IchibrbDA (Q?i -m"l- AR th o

React i or—=#e . e o M HCl i n

di oxan (Ju&4149X acin °"L propyli-3.7-dibydro-iHpurine-2,6+¢ One

2- (2, 4-difluorophenyl)acetohydrazi de as a “solid (570mg). (iii) A mxture
di orophenyl ) acet ohydr azi de (570ng, 3.06mvl) and DI PEA

) in dry DCM (30ml) was added to 4-chl orobutyryl chloride

.06muol) in dry DCM (5nml) over 15m n. An imrediate white

preci pitat% f ter styrring for 1h, 2M HCl (20nl) was added and the

solid 2-(3-chl oropribpy - & difl uorophenyOnet hyl]-1, 3, 4- oxadi azol e

was filtered offo‘\Nashed th Lge{cuand dried (726n). LC/ V5. mz 291

[MH +, RT 2.45min. 25 Exg

3- But y1- 8- chl or o- 1- 14- ( 3- phegjnvl- 5-i soxazol vl ) but v11- 3, 7- di hvdr o- 1Hpuri ne- 2.

(0.343nL,_

S

6- di one a)
3-Buty1l-8-chl oro-114- ( 3- phbenyl-5-i soxazol yObutyI] 3, 7-di hydro- 1H purine-2, 6
-dld@eN-OOANISOSButI- 8- chl or o- 7- ( 2- pr open- 1- 1)37d|hydr01H-pu

ri ne- 2, 6A dmixtime (afo[Sehloro- enwpyy)awmaqeawpﬁ@ﬁymmg sdema1o) it RMfut anol
(77ng, O Brhiywad treatsdewith £201(2@wg] 01 16mynol)Hind(16ftitd read dor 48rhino (A)-4-(8-
sol uti O”B&gdéjbrg%%b o‘?t?x%dé §%rf°f@ﬁ¥hga ﬁ 1(I-Pétf‘?n ?%@g@h ydtohfi 'fgﬂ%)dah{'déjr y THF

(2nl) wa tdre’ was soI ut|
tri pheny®BREs B8 ‘('ZLB’S‘Frgfd B89 ARS8 e IMyixtu ?}eq'l-fl‘: mlro ﬁg‘é@ Phe
m xt18r e 1sins After eablingr theOreiagtient wee ptariénna@ bebraant %Mﬁé@h(aﬂ)@r@vﬁﬁQﬁCght The

V\Dt ﬁ007/ ﬁi&&@éﬁ@Téy@P%@@éQ&E%heﬁ Xbhdeptrard aﬁlﬂl hlﬁ@@l Ey EHH)IMB'HPY (rjrad #{I% )

wi t hnor p yl phosphi ne) pal | adi u

(82ng) f%’%éﬁ@ﬁ%& ?%E?%%d gglgd&rpgg ?Iﬁk géswaqﬁg?prl phenyl phosphi ne) pal | adi un( 0)
was addeeCMR) Wz dP7 IME! eBR:3-%08d overni ght. The reaction was worked up by
partition between Et OAC and 2M HC1, the organic 5 phase evaporated and

puridg edemn 1 1380" ADElityRE ‘ %dﬂﬂéthyﬂ@%!ﬂnd
eluting W ) FIVEOH T urther purification by
MDAP af f& it

—mz 442 [MAr, RT 3.59m n.
10b) 4-(3-Phenyl - 5 |soxazolyl) 1- but anol N, c) To
N-hydroxtj'enzenecar boxi m doyl chloride (622nmg, 4mol) in dry DCM (6nml) was
added 5-kexyn-1-ol (431ny, 4.4mmol). The m xture was cooled to OC under
nitrogentag triethylamne (0.612m, 4.4mvol) was added dropw se over 10m n.
Stirred for _gnlS furtgﬁ‘/é Omn at OC then at room tenperature overnight.
ov I

The m xture g h wat er and the organi c phase evaporated. The
product was purifie \){ i®a SPE (20g) eluting with Et0Ac-cycl ohexane
(1:2, then 3:1) to Qi a white waxy solid (443ng). LOMS: mz 218 [Milr,
RT 2. 74m n. 20Exarrp| 213:

3- But y1- 8- chl oro- - 13- (phenyl met hyI ) - 5-isoxazol yl | ProPY1}-3. 7-

di hydr o- urin

3- But y1- ér@ Rois 8F132t'%q9-4(%5 PhepAACsticsacid {e7mg; 91 Od}% FORMWdr o- 11
pur id%e2, Gagiirealed vith ©PE(Remeal GikNmg @eH eft ¢ react for 5mln -4-(3-Butyl-8-

3- but y_l-&ﬂ@rblzowro&é«%:( 8 7ptbeawdf&1 Hemutiazoy1y-phintdybXybdtaninidamitieo-  (60mg,

dr puringg m&% AR alide® %@mt#éiﬁéyzm fhetrh%{lmv%ratq‘rwi‘é'fbf egm.rglt arting
(50ny, o‘@ef/ ng. Higqreqeton 'H%}/ﬁl e@’eego@\z '3{351?‘1)13’5{ éﬁéﬁ& %%8 4y,
0.177mmol ). Yield 24.2ny, 30 LC VE: rﬂ 442 [WH, RT 3.43mn.

3[ 3- (Phenyl net hyl ) - 5-i soxazol y11-1-pro gnol



Synt hesi sed as wth 4-(3-phenyl -5-isoxazol yl)-1-butanol, using N hydroxy-2-
phenyl et hani m doyl chloride (253ng, 1.5mvl) and 4-pentyn-1-ol (139ny,

1. 65muol )wo¥neld7ing of pale yellow oil. LC MS: mz 218CiMPkgos/oRB62. 62m n.
5 Conparative Exanple B:

8- Chl oro- 1- 13- (2-furanyl ) propvll-3-pentyl-3, 7-di hydrolH puri ne-2, 6-di one,
sodi um smgamc layer AvEs esepbiiert Then whecardratesh @dd wouriied by iMPAP. vike tltear ged
with a n@WangBfauQ%cd & HwhidssiRd b 12%).

8- chl m()% en ,{#7%@1 ei?nfli yl) - 3 7-di hydro 1H puri ne- 2, 6- di one
he

(0.13 xture was added 3-(2-furanyl)-1-propanol (21ng,
0.16mml, 1. 2eq) in THF (0.25m), followed by a 0.25nl aliquot of a 0.71M
] 4&oxndidz

(0. 18m‘r%,)|¥la,q, quﬁuﬁgg Aé@ibre 0. 25nL aliquot of a 0.71M sol ution of

triphen o in THF. The solution was stirred in a

G eenHouseTM under nitrogen for 16h. To the m xture was added _a further

0. 25ml a)iRyeparaidn of Stchigoshpentylohi4oE-mesyit! 2.4derasiarpl-Evhigyty!l- @é’) 1, 2-

di azenedjipair-aMyputine-2A6-dideenol ) in THF and then a further 0.25nl aliquot of
a 1..4M 20sol uti on of triphenyl phosphine (0.36mmol) in THF. The m xture was
stirred for under a stream of nitrogen.

Tetrakis e yI hosphi ne) pal | adi um(0) (16ng, 0.014mmol) and norpholine
(0.12n, gdded to the m xture which was stirred for 16h
under a stream of 25N g&n. The reaction m xture was concentrated under
nitrogen and the cr ial dissolved in agueous NaCH sol ution (0.5nt,

2M) . The resulting Js)ol/uti on was purified using am nopropyl SPE (eluting

with AcOH in DCM and [MeOH). Further purification using C18 SPE (el uting
with a water, ammoniia and MeCN m xture) afforded the title conpound as a
clear gum (22ng, 45% . 30LCMS: mlz 365 [M-1], RT 3.48mn. 1H NMR

( DMBO- d@er&mc@cﬁﬁﬁ@mg @H Sm}nnj nglreat%di’vﬁthla %&uﬁéﬂ ofttii-1, 213-@3n£dﬂlaz'6|‘-|)l 1.79

(mSZZI(_?:IaoI mgfage ( rg%d (}1 09 45 G,VIS &ij)zﬁzlf% ttgg a(%dfo OWI ng ;o)

conpoundelytivaisuspersjonagl ¥- [ﬁn(@m%ﬁrwyomrw}r%@t%re%mdq Hyeneghlorids
Conpiar at (9mgERABRINGIBin DMSC2(DFHhI) IFIRGEBAY £RRRAG @D BABEhKabi2S-di6xEsanpl e
gt Lﬁf;?g‘% R '31 e réh;ld% ME- Rebifh- - - NL‘HydTG gent%h’f&‘ﬁﬁidbr(%mb' ol15Atholp) N .

i ni dazol P P%?ﬁeg“’ﬁe% ?s§ ar}eﬁlam% ofor b 1hapiah 89°%F for eh g e i um
salt 9 rﬂoznledeﬂr[qvt[mm}me Fvas3 sublerted2 s parificationy by -MRAPNPrepyt-gogtaining

143- ( 4- birgutieony Wefnsiowi td d§nesd oy @ sBearamf yitroder to yield the title compound as a
di hygr o- Lk eoéghb nghg BNe, sodiumsalt 19 mz 451 [MH] R 4.06m n The

f ol I Oowi ng. conpound 1 were prepared using a method anal ogous to
t hat 5f olrgC 5§i f#ﬁrﬁ%ﬂ%’ Ncorrespondi ng aci ds and

(12) - 4- (B umwacmbhmaoz, 8Hdi) 5x6.8Hz), 1.35 (m, 4H), 1.76 (m, 2H), 1.89 (m, 4H),
2,3, 6, 7-3 g8 rabydua- 1tpyrd 08 &; 2A) J N NSHERYUItARIHN SaBITER), 7.50 (m, 2H),
7.57 (m, 1H), 8.08, (d, 2H, J = 7.3Hz).
25
b) 5-(8-Chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-
hydroxypentanimidamide

HO-N
. |
HzNJ\/\L o 4
N
N Y -a
O NN
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Table 1
3-but yl
3-yl]pr
3.47m n
217 3-Db

3-yl]pr

7 Exanpl e Name Conmpound: Rl = LC/MS 216

-8-chl oro- 1-{345-(3- nethyl phenyl)-1, 2, 4- oxadi azol -

opyORe®/0d72%it hydr o- 1H purine-2, 6-dione ,. N . NPGIZEPNS/0)I9b]
WO 2007/ 017261PCT/ EP2006/ 007865 Exanpl e Name Compound: Rl =

utyl - 8-chl or o- 1{3&( (4- met hyl phenyl)-1, 2, 4- oxadi azol -

oy 1} salutiendi hy @f o- 15k(8shlorerd.6xd @mwﬁe 12,3361 7-telrahydro- HA-purinat-

RT
LC M5

RT

3.34nmin ﬂ)i;Snt%nberN’é (80@h|8)9mmbl)3tr( $:-t<{>H4(30(ncl) rmshyaeamdn@tphwawr] (tery 1 ) -

1,2,4-0

[NKRT

heyI
2,6-8i o

10

rﬁ&[m'm)indz ”IF g m@rt%evpa (AP CABEIRIP (15,
. @minol) /add_hydsoxylanine rirwgroq:hlgngwl(\ﬂmga 145mmegl )nwereocautiously added
to the mixture which was then heated to 90°C for 24h. The mixture was cooled and
concentrated in vacuo to remove most of the EtOH. The residual mixture was treated
with water (30ml) and acidified to pH 7 by the cautious addition of 2M aqueous
hydrochloric acid. The precipitated solid was filtered off, washed with water, then with
diethyl ether and thoroughly dried to yield the title compound as a white solid (2.80g,
85%).

LC/MS: m/z 371 [MH]", RT 2.27min.

c) 5-(8-Chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanenitrile

15

20

25

30

35

N
J\ | t)-CI

A solution of 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (4.0g,
13.5mmol) in DMF (100ml) was treated with caesium carbonate (4.83g, 14.8mmol) and
5-bromopentanenitrile (1.73ml, 14.8mmol). The mixture was heated at 50°C in a
nitrogen atmosphere for 19h and then cooled. The mixture was then degassed by the
repeated successive application of a vacuum and then nitrogen pressure. The mixture
was then treated with tetrakis(triphenylphosphine)palladium(0) (1.1g, 0.94mmol) and
morpholine (11.8ml, 136mmol). The mixture was stirred in a nitrogen atmosphere for
3h and then partitioned between EtOAc and 2M aqueous hydrochloric acid. The
organic layer was separated, washed with brine, dried (MgSO,) and concentrated to
reveal a yellow, oily residue. This was dissolved in MeOH, divided equally into four
portions and each portion applied to a 20g aminopropyl SPE which was then washed
through with MeOH. The desired product was eluted from the cartridge with a 5% v/v
solution of AcOH in MeOH. The product-containing fractions were combined and
concentrated to yield the title compound as a pale yellow solid (4.03g, 88%).

LC/MS: m/z 338 [MH]", RT 3.05min.

The following compounds were prepared using a method analogous to that for
Example 127 (8-chloro-3-pentyl-1-[4-(5-phenyl-1,2,4-oxadiazol-3-yl)butyl]-3,7-dihydro-
1H-purine-2,6-dione) from the corresponding acids:
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3- butyl-8-chloro-1-{315-(1H indol-3-ylnethyl)-1,2,4-

oxadi azol - 3-yljpropyll-3,7- dihydro-1H purine-2,6-dione NO mlz 482 [M K R
3.29m n Q2P 7821 : PCT/EP2006/007865

8- Chl oro- 3- Propv1- 1-{4-13-(2-pw di nv0-1, 2, 4- oxadi azol -5-vI | butv1l}-

3, 7-di hydro- 1H purine-2,6-dione 5

a) 8- Chl otableg9pr opy1-1-{413-(2-pyridinyl)-1, 2, 4- oxadjazol -5-ylibutyll-3, 7-di

hydro- 1 |Hg puri ne- Zyhetdicone 10A sol uti eamef Yield LC/MS:
8-chl or @-7-12Z- T opgn- I- Y19 - J_{4 [3-(Z-pyridinyI)-1I, ,4-oxad|azo| 5)I]buty1
}- 3, 7-di hydré}?& ow@h(magentﬂ -10094913-) | i n DMF g

treated (W th potlassi umgky n%t A1, Da-dlawRbl)3- apd 3ing odt 7propa (19rrg,

0. 11nmmol{128 The mi xture p@‘s heat p g’QButﬂg%"ﬁ’Pﬂgh Ht hep éﬁ% 708Mlor a further

3h. The|{m xfure was cooled and succe appl3i2d aiin on of
vacuum and mitrogen gas. The 15 m xt B‘Fr@e%d'?rf?en treated With a sol ition of
tetraki g(tripheayl phosphi ne) pal | adi 0. 0p9mmol | and nor phol i ne
(0.1nt, |1.2 aid ther stirrpd O\gre%"(r%l Hno[g% m Kt ure Wwas evapor ated and
partiti-gned|bethedn ChT g of e+an [ 2m§" %?M‘eﬂ)é)fb?""(erfL 1296 | W&us phase was
extract ed3gith further €H oY of of orafi2edB-youdyl}-Breentgnpi AT)W‘M”I cs

qf ) e

pr

evapor ated and the residue di ssplyedinydroNeitdianad, 6(2 her$ @l tmienN was
appliedito a 201g amin opyI SPE ‘and el yuted with nethanol and then|with 5%

aceti c getttra—rethanot—Produet—cont aidmﬁg—f—ﬁaet—l—ﬁs—we e—pooted—and
evapor at/ed he-npr oduag further Biehiofa-et#-6y2-MDAP| t 0 reyeal
8- chl or g- 3- )r N - DVF | ¢hétiiioxysphenyll-1,2,4- m/z 487

oxadi azgl51y! ] but y1} - %4t hydf o- r 5. di on®!- (M9 4pmlras a White

sol i d. LClj"ﬁ/B: mz 430 [ +, ST| 2. %)%Ldl%%l 3%B |§3, (30%) W)‘]

8- Chl or 9- 7- ( 2- pr open- 1- 1) - 1-(44%er‘fyk3ﬂﬁ"?yﬂ'i° Rupenl 4- oxadli B2 3489111 but y1}

-3, 7- dilhydno-1Hpurine-2, 6-diophe 10 Ab6Hdmweensi on pf

N- hydr oxy- 2- pyr djnecar b08<| m dapm de glchiodoB4-S- élmml i n aphydrous THF
m et hgxi d )& 7. Drmol ) amhz_ci47t5he m|xt ure

(20m) was t v-l {

stirred |for The ' >eC'was t léé? thy 16.6mg .

518- chl qrd1 2, 6 d| oxo- 7- ( - pr opehaxagigyal-3- YEbLBY'}?:f'P%'ttY'a g:;(@ | Hur i n- 14yl i pent
MmN unf

anoate (|29, 5. 6rmol ) and the st] r3,2dinydro-1Hpuabsab- S5m i RTal62 ntite
materiall had dissol ved.l The m xfure was 4fagn seal ed| and heated in a
m crowave at 120C for 15m n thnen cool ed and partitioned between etnyl
acetate (100nl) and saturated aqueous sodi um bi carbonate (50mL). The

aqueous Iphadditiaas Expmpiect 128, wiStehlarar3-pritylel-#ylb-(Bayrtiding)- (‘Eb‘i’rﬂ?)(a I-8he
conbi neoyl]angqm 'l‘r&lh@idﬂoed—l-bwbﬁg&brdlbmé treise thea fisliogmap apatted. dathe 'Hr NURCt  was

P St /G BRI ARY DS AR50 (7P CoACHANOF 2P LA el

acet el LYo e ﬁ%}’*ﬂi&ﬁ Eftﬁy B A ASE 1> 1108 (Pt S19/P.

butyl }- 31H)s 8483NW1Hb -18.4Qbr nEH)2, 6- di one (1 49g) as a white solid. LC/ Ms:
rﬂz 428 [ M\+, ST 2. 70mn 25Simlarly prepared was

sl cd La = STfaY )-2367tetrahydro 1H-pur|n1yl]but
armate. LO NG: rﬂz 463[M\I+ ST309mn 30c) Et hyl

5-[8-chl oro- - di @x0- 7- (2- propen- 1 yl)-2,3,6,7-tetrahydro- 1H purin-1-

yl | pent apgz & sh| ution-of

8-chl oro-7-( rop@n 1Zy1)-3-Y ([ r(q igret hyl si | ypet hyl ] oxy}nethyl)-3, 7-

di hydr o- 1H puri ne- 2, 6- di one mmol) in DMF (10nml) was treated with
pot assi um car bonate (4. 8g, 8 I) and et hyl 5-bronopentanoate (6. 5g,
31lmmol) and then heated to for 3h, cooled and evaporated. The residue

was part4. H L GroR¢berebiverit %@ﬁﬁl 8l) %n@l@ﬁmn@‘l‘) Y5hRbl) weldklirred e
die

or gani c t t ed, and ude
nter modl iroa%’aéw‘e*@eﬁgg IPlorflt HAAES (OREIC 2 Bnted Hppti2 36,7

tri ﬂﬁuorteﬁwrwdcntunolwlml)hy&wypﬁ@taw@w@esﬂﬁpmgee-1§fnnambp@ﬁ@retdelﬁp%r ature
over ni ghhann'éo Isinaitae tq HIT)D)-(8veisloms2l 6 dliaad3-pamrtylr2, 3 16, 7-tetratipgror 1dd-parin-o-yijr yness.
The ' y r exRhogr r

el uti on from cf%%]exyﬁfglﬁagt ﬂé%ﬁgggﬁgt e toﬂge\?@;b’»g@%ggadg?&e%ﬁiy%
5-[8-chl or o- 2, 6- di oxo- 7- ( 2- propenl yl)- é 3,6, 7-tetrahydro-1H purin-1-yl]pen
tanoate as a white solid. LC/NMS: nfz 38 [ M\#, RT 2.75min. 10Simlarly
prepared was et hyl

4-[ 8-chl oro-2, 6-di oxo-7-(2-propen-1-yl1)-2, 3,6, 7-tetrahydro-

1H purin-1-yl]butanoate. LOMS: mz 341 [MH +, RT 2.61mn.

d) 8- Chl oro-7-(2- propen 1-y1)-3-(([2-(trimethyl silypethyl]oxy}nethyl)-3,7-di
hydro 1H 15pur| ne- 6 d| one To a sol uti on of

o — P — 1 - A1 o ~ o~ N L -



20 22.1mmol ) in DVF (80nl) was added 2-2-(trinethyl silyDet hoxynet hyl
chloride (4.3m, 24.2mmol) and sodi um carbonate ( 2.6g, 24.2mmol). After
stirring WO 20@gM726@nper at ure overni ght further PCT/EP2006/007865
2-2-(trinmethylsilyl)ethoxynmethyl chloride (4.3m, 24.2mml) and sodi um
carbonate (1.3g, 12.1nmo eQﬁg were added and stirring continued for 2h. The
react i onmixtute was stiredt AQ0°Gdpt 2hi Dhe ceastionverxiusnwes pusiich Ry MPAR] T et at e.
The 25 O;Srﬁé‘ufbtqra%tiér’]f aak m:mpam@beﬁbe?mmﬁadmwmigrbvadﬁﬁm thr gied tl(lé/y'lfﬁéM) and
concentr [ geTM chr omat ogr at phy using a silica
cartridge u{]g% \tg%tén? fal)(i:)gt ate/ cycl ohexane afforded the title
conpoun CE/ Slli’@'z -zr '[‘NNH4] 30 The foll ow ng conpounds (Table 18)
wer e 5prepared by a nethod anal ogous to that for Exanple 221, from
8- chl or CExtarhpteP’ ABER- 13;&)tv|18-6ﬂ|%30(12t410[36t(2® dillprdphanil)oK 2 dieediazel-3-
yabutyl}.- o1SaY _g_ne and the appropriate al kylating
agent . 000 Exanple R2 = Nane Yield (ng) mz RT
(mn) 222 * | CH3 8- chI or o- 3- rrethyl 1-{4- [3-(2-pyridinyl)-1, 2, 4-
oxadi azol 5Fyl] utyl I - 3, 7- d| hydr o- 1H purine- 2,6-dione 1.7 402 2.53 223
S\ \ -{443- (2 pyridinyl)-1,2, 4- oxadi azol -5-yl]butyly

ke 1.4 416 2.66 224  8-chl oro-3-(2-
met hyl propy -1- {443 (2- ri i%l'IFLl 2, 4- oxadi azol -5-ylibutyl}-
3, 7-di hydro- 1H purine- 20%-dion® 2.0 444 2.99 225 . c

10
2,6-Difluorobenzoic acid (40mg, 0.25mmol) and CDI (45mg, 0.28mmol) were stirred in
anhydrous DMSO (0.9ml) at rt for 1h. (12)-5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol) was added
and the mixture was stirred at 90°C for 16h. The reaction mixture was purified by
15 MDAP. The product fraction was combined and concentrated to give the title
compound as a white solid (18mg, 15%).
" LC/MS: m/z 479 [MH]', RT 3.40min.

Example 134 : 3-Butyl-8-chloro-1-{4-[5-(2-fluorophenyl)-1,2,4-oxadiazol-3-
20 yl]lbutyl}-3,7-dihydro-1H-purine-2,6-dione

O-N

s

2-Fluorobenzoic acid (36mg, 0.25mmol) and CDI (45mg, 0.28mmol) were stirred in
anhydrous DMSO (0.9ml) at rt for 1h. (12Z)-5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-
25 tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol) was added
and the mixture was stirred at 90°C for 16h. The mixture was purified by MDAP. The
product fraction was combined and concentrated to give the title compound as a white
solid (33mg, 29%).
LC/MS: m/z 461 [MH]*, RT 3.44min.
30
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ye-w.---," 8-chloro-3-(3- nethyl butyl)-1-{4-[3-(2- pyridinyl)-1, 2, 4-
oxadi azol -5-yl ] butyll- 3,7-di hydro-1H purine- 2,6-dione 1.6 458 3.21 226 r
F 1 F 8- WDep@/01736443- (2- pyridinyl)-1,2,4- oxadi azol - 5P¢rjEPAG0gD) 7885
(4,4,4-trifluorobutyl)-3,7- dihydro-1H purine-2,6- dione 2.1 498 3.07 227
/-4 8- chloro 3[2 (pgenyloxy ethyll 1-{4- [3- (2 pyr|d|n 1) 1,2, 4-

oxadi az gxs : hiero-2»py 1,4,4pxadiazol-31 WO
2007/ 01 ./_;EPam a{d)(i)l?l rli@,@u&n& Nane Vi el d (n) rﬂz RT (m n) 228
\Oi . _J 8-chloro- met hyl oxy) propy1] -1-{4- [3-(2-pyridinyl)-1, 2, 4-

Cl
O‘N

)\/\/\

)

5  4-Chloro-2-pyridinecarboxylic acid (40mg, 0.25mmol) and CDI (45mg, 0.28mmol) were
stirred in anhydrous DMSO (0.9ml) at rt for 1h. (12)-5-(3-Butyl-8-chloro-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, O.28mmol) was
added and the mixture was stirred at 90°C for 16h. The reaction mixture was purified by
MDAP. The product fraction was combined and concentrated to give the title

10 compound as a white solid (13mg, 11%).
" LC/MS: m/z 478 [MH]", RT 3.31min.
'H NMR (DMSO-d;) 8 14.4 (br. s, 1H), 8.79 (d, 1H, J=6Hz), 8.24 (d, 1H, J=2Hz), 7.88
(dd, 1H, J=6Hz & 2Hz), 3.91 (m, 4H), 2.85 (t, 2H, J=7.5Hz), 1.56-1.76 (m, 6H), 1.28 (m,
2H), 0.87 (t, 3H, J=7.5Hz) ppm.

/>—CI

15
Example 136 : _3-Butyl-8-chloro-1-{4-[5-(3-methyl-2-pyridinyl)-1,2,4-oxadiazol-3-
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione
O‘N
=N />—CI
20

3-Methyl-2-pyridinecarboxylic acid (35mg, 0.25mmol) and CDI (45mg, 0.28mmol) were

stirred in anhydrous DMSO (0.9ml) at rt for 1h. (12)-5-(3-Butyl-8-chloro-2,6-dioxo-

2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol) was

added and the mixture was stirred at 90°C for 16h. The reaction mixture was purified by
25 MDAP. The product fraction was combined and concentrated to give the title

compound as a white solid 14mg, 12%).

LC/MS: m/z 458 [MH]*, RT 3.13min.
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oxadi azol -5-yl I butyl}- 3,7-di hydro-1H purine- 2,6-dione 1.0 460 2.65 The
foll ow ng conpounds (Table 19) were prepared by a nethod anal ogous to that
for Exanpwe 28@71017fe1 om PCT/EP2006/007865
8-chloro-1-(343-[(2, 4-difl uorophenyOrret hyl ] -1, 2, 4- oxadi azol - 5-

5y|}propy1) 7 (2- propen 1- yl)
appr opr i Exampie Byl f h

Yield (

R A una.e:wd.onams 8-chl oro-1- (3-{3-[ (2, 4-

di f | uor opheny thyI[-1,2,4- oxadiazol -5-yl}propyl)- 3-

met hy1- 3, 7- di hydr o- 1H—pur|ne- 2,6-dione 1.7 437 2.92 230 * L.
et hed A3.[ (2, 4- dlfluorophenyOrret hyl]-1, 2, 4-

8-chl or

7 d| hydr o- lH-lell‘I r21e 2, 6 d| one and t he

oxadbazol - 5- yl}propyl) 3-ethyl- 3,7-di hydro-11-1-purine-2,6- dione 1.4 451

3. 06

10

15

20

25

30

Qi
5

2-Pyridinecarboxylic acid (31mg, 0.25mmol) and CDI (45mg, 0.28mmol) were stirred in
anhydrous DMSO (0.5ml) at rt for 1h. A solution of (12)-5-(3-Butyl-8-chloro-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol) in
DMSO (0.4ml) was added and the mixture was stirred at 90°C for 16h. The reaction
mixture was purified directly by MDAP. The product fractions were combined and
concentrated to give the title compound as a white solid (14mg, 12%).

LC/MS: m/z 444 [MH]", RT 3.01min.

'H NMR (DMSO-dg) 8: 0.87 (t, 3H, J = 7'Hz), 1.27 (m, 2H), 1.65 (m, 6H), 2.84 (t, 2H, J
=7 Hz), 3.91 (m, 4H), 7.70 (dd 1H, J = 5 & 7Hz), 8.07 (m, 1H), 8.19 (d, 1H, J = 8Hz),
8.81 (d, 1H, J = 5Hz), 14.5 (br. s, 1H).

Method B

O-

CH)\M)E[/}C,
5

2-Pyridinecarboxylic acid (675mg, 5.3mmol) and CDI (309mg, 5.6mmol) were stirred in
anhydrous DMF (30ml) at rt under nitrogen for 90mins. (12Z)-5-(3-Butyl-8-chloro-2,6-
dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (2.0g, 5.6mmol)
and DMF (10ml) were added and the mixture was stirred at 100°C for 20h. The reaction
mixture was cooled to rt then partitioned between sat. NH,Cl(aq) solution and EtOAc.
The organic layer was separated, and the aqueous solution extracted with EtOAc. The
combined extracts were washed with brine, dried MgSO, and concentrated giving an
orange liquid. This was purified using the Companion™ system giving two identical
white solids (649mg; 240mg).

LC/MS: m/z 444 [MH]*, RT 3.04min.
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231 H 8-chloro-1-(3-{3-[(2,4- difluorophenyOnethyll-1, 2, 4-

oxadi azol - 5-yl } propyl)-3- propyl-3, 7-di hydro-1H purine- 2,6-dione 2.2 465
3.22 Bxsoph@/R7zs1Namre Yield (ng) mlz RT (mn) 232 . KPCT/EP2006/007865
8-chloro-1-(3-{3-[(2,4- difluorophenyOrethyl]-1, 2, 4-

oxadi azol - 5-yl } propyl) - 3-pentyl - 3, 7-di hydro-1H purine-2,6- dione 2.6 493
3.54 233 H OH 8-chloro-1-(3-{3-[(2,4- difluorophenyl)nethylj-1,2, 4-

oxadi adeIeEho’dI(} propyl)-3-(2- hydroxyethyl)-3,7-di hydro-1 H purine-2

, 6-di one 2. 467 2.72 234 5 HO 8-chloro-1-(3-{3-[(2, 4-

di fl uorop ) oejhyl] -1, 2, 40 oxadi azol - 5-y1} propyl ) - 3- ( 3-

hydr oxyp /bp 3 - di hydro- plﬁll’l ne- 2, 6-di one
| p)—a
A -

s

5 A 12-L, round-bottom flask was equipped with an overhead, mechanical stirrer, a

temperature probe with a J-KEM temperature controller, a condenser and a nitrogen
inlet adapter. The flask was charged with picolinic acid (0.180 kg, 1.46 mol), MIBK (4.0
L), 1,1'-carbonyldiimidazole (0.23 kg, 1.42 mol,) and more MIBK (0.66 L). The mixture
was stirred and warmed to 50 °C over approximately 1 hour, and the temperature

10  overshot to 56 °C. The solids dissolved during the heat up to 50 °C and carbon dioxide
was generated. After 1 hour at 50 °C, (12)-5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (0.467 kg, 1.31 mol) was added
to the reaction. The mixture was then warmed to 90 °C over 1 hour. HPLC analysis of
the reaction after heating at 90 °C for 5.5 hours indicated that the reaction was

15 complete. The heat was turned off, and 1.0 N hydrochloric acid solution (2.33 L) was
added. The temperature dropped to 61 °C. After stirring overnight, the product
precipitated and was filtered. The filtercake was washed with water (1 x2.23 L, 1 x
2.43 L) and heptanes (1.40 L). The wet cake was dried in a vacuum oven at 50 °C for
22 hours to give 396 g of product (68%) HPLC analysis 97.7% (AUC) tgr = 18.6 min.

20 ,
Methods A, B and C of Example 137 produce substantially crystalline 3-Butyl-8-chloro-
1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione Form 2.

Method D
25 Formation of 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-
dihydro-1H-purine-2,6-dione Form 1

The reaction vessel was charged with 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-
oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione (1wt), acetone (20vol) and water
30 (0.6vol). The mixture was stirred and warmed to 50-60 °C and agitated for a minimum
of 1 hour. A solution was formed which is clarified at this temperature by filtration
through a 1micron filter into a 2" reaction vessel. The solution was cooled over
approximately 3 hours to 33-38°C and seeded at this temperature with 3-Butyl-8-
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione
35 (Form 1, 0.01wt). The thin suspension was agitated at this temperature for a minimum
of 1hour then cooled to 20-25°C and held at this temperature for a minimum of
12hours. The suspension thus formed was cooled to 13-17°C and held at this
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2.0 481 2.77 235 ...,,,,..""OH 8-chloro-1-(3-{3-[(2, 4-
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hydr oxybuWQRpe7@1726di hydro-1 H purine-2, 6-di one 1.4 495PETERP208H07865

8-chl oro-3-(cycl opropyl nethyl)- 1-(3-{3-[(2, 4-

di fl uor ophenyl ) met hy1] - 112, 4- oxadi azol -5-yl } propy1l) -3,

di hydr o-temppiatiredora airimgmeof 11 hgur 7Thessusgension was @Tﬁfbiaéﬂpieq 3andsthe splidy-

di f | uor agonedtyd bwittmibﬂ\ inlthe Jafborama,d|Md.5mb}qaeoam)anary(;éh by xrpd/DSC

get hyl prt8%¥%§<@ tﬁé(ﬂﬂ?\ %ab’e eHSF lgfﬁerég%v:%h%@ (foﬁlol—
chl or o- 4 g dI'fT dor o 3 %
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, 6- diboneshdws séBenBlesds Pa3@tdhe, Satdn) torlmaiqccwiadbut ylmethyl)- 1-(3-{3-[(2, 4-

Expected yield (75-80%w/w).

If the form of the sample taken at "is shown to be other than pure Form 1, then “the

10  batch is reheated to 35-45°C and agitated at this temperature for a minimum of 1hour.
The thin suspension is then cooled to 20-25°C and held at this temperature for a
minimum of 12hours. The suspension thus formed is then cooled to 13-17°C and held
at this temperature for a minimum of 1hour. The suspension is then sampled, and the
solid collected by filtration in the laboratory. The solid is dried and analysed by

15  xrpd/DSC to check form. If the form is as required (Form 1) the batch is filtered,
washed and dried as described previously. If the form is not pure Form 1, then the
cycle from ~ is repeated until a satisfactory result is obtained.

X-Ray Powder Diffraction (XRPD)

20  X-ray powder diffraction (XRPD) data are shown in Figures 1-3. The data were
acquired on a PANalytical X'Pert Pro powder diffractometer, model PW3040/60, serial
number DY 1850 using an X'Celerator detector. The acquisition conditions were:

- radiation: Cu Ka, generator tension: 40 kV, generator current: 45 mA, start angle:
2.0°28, end angle: 40.0°2 6, step size: 0.0167 °2 6, time per step: 31.75 seconds. The

25 samples were prepared by mounting a few milligrams of sample on a Si wafer (zero
background) plates, resulting in a thin layer of powder. 4

Example 138: 3-Butyl-8-chloro-1-{4-[5-(4-hydroxyphenyl)-1,2.4-oxadiazol-3-
30 yl]butyl}-3,7-dihydro-1H-purine-2,6-dione

0O
H
eSS G
| )—ci
N

)\

Js

4-Hydroxybenzoic acid (35mg, 0.25mmol) and CDI (45mg, 0.28mmol) were stirred in
35 anhydrous DMSO (0.9ml) at rt for 1h. (1Z)-5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol) was added
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Example 139 : 8-Chloro-1-[4-(5-phenyl-1,2,4-oxadiazol-3-yl)butyl]-3-propyl-3,7-
dihydro-1H-purine-2,6-dione

O-N 0
Ot
| &}—CI
N

PN

g

Benzoic acid (9mg, 0.074mmol) and CDI (13mg, 0.081mmol) were stirred in anhydrous
DMSO (0.9ml) at rt for 1h. (1Z)-5-(8-Chloro-2,6-dioxo-3-propyl-2,3,6,7-tetrahydro-1H-
purin-1-yl)-N-hydroxypentanimidamide (28mg, 0.081mmol) was added and the mixture
was stirred at 80°C for 4h. The mixture was purified by MDAP- to give the title
compound as a white solid (0.6mg, 2%).

LC/MS: m/z 429 [MH]", RT 3.21min.

'H NMR (MeOH-d,) 8: 0.93 (t, 3H, J = 7.5Hz), 1.74 (m, 4H), 1.84 (m, 2H), 2.84 (t, 2H, J
= 7Hz), 3.97 (t, 2H, J = 7.5Hz), 4.08 (t, 2H, J = 7THz), 7.57 (dd, 2H, J = 7 & 7.5Hz), 7.65
(dd, 1H, J =7 & 7.5Hz), 8.08 (d, 2H, J = 7.5Hz).

Example 140: 3-Butyl-8-chloro-1-{4-[5-(2-chloro-6-fluorophenyl)-1,2,4-oxadiazol-3-
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione

F
O~

i N j\/lk/[N/)—m

2-Chloro-6-fluorobenzoic acid (44mg, 0.25mmol) and CDI (45mg, 0.28mmol) were
stirred in anhydrous DMSO (0.9ml) at rt for 1h. (12Z)-5-(3-Butyl-8-chloro-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol) was
added and the mixture was stirred at 90°C for 16h. The mixture was purified by MDAP.
The product fraction was combined and concentrated to give the title compound as a
white solid (6.4mg, 5%).

LC/MS: m/z 495 [MH]*, RT 3.58min.

Example 141: 3-Butyl-8-chloro-1-{4-[5-(5-hydroxy-2-pyridinyl)-1,2,4-oxadiazol-3-
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione
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543 3.44 243 8-chloro-1-(3-{3-[(2,4- difluorophenyOrethyl]-1, 2, 4-

oxadi azol -5-yl }propyl)-3[2- (ethyloxy)ethyl]-3,7-dihydro-

1H puri new@2607dilmse 2. 8 495 3. 11 244 Fox 8-chl oro- 1- ( BCTAPR0B/047865
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o omcaddesl a8 e, BoaUE Y stnrﬁg@t i¥EFS Wag i %wafre b &2 (10

SPE, gr atidethe prbdudtdractivhe cortemiratesictot am/e tme Gltled:ompgunpraa/adeldtet Belidtitle
conmpoun 1%% ghear oil (0.10g, 31%. 15LC/Ms: nfz 486 [ ML-11+ b)
4

open?a. Y @Zﬁéﬁy@*f)p@ﬂgﬁdﬁ%y?eld.pﬁﬁre"' 20Pr epared at with

8-chl oro- 1- ( 2- hydr oxy- 6- phenyl hexyl ) - 3- penty1-7-(2-propen-1-y1)-3, 7-
di hydr o-Exdanmplei ne142:6- d8-@idores3-pentyl-1-{4-[5-(3-thienyl)-1,2,4-oxadiazol-3-

1-(4- brm,%_gz_&ms!ahﬁmm@t,{yi b-dlomy/r rol i di none as the al kyl ati ng agent,
pot assi um carponat € as base an eatrng at 50C for 18h. Yield 86% LC/ Ms:
mz 526 [I\/FI] 35 :

15 J

A solution of (1Z)-5-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-
hydroxypentanimidamide (50mg, 0.13mmol) in EtOH (1ml) was treated with a 21%
solution of NaOEt in EtOH (55ul, 0.21mmol) and ethyl 3-thiophenecarboxylate (18pl,
0.13mmol). The mixture was heated in the microwave at 150°C for 10min. After
20  cooling, the reaction was partitioned between 2M HCI (aq) and EtOAc. The organic
layer was separated and the aqueous extracted again with EtOAc. The combined
extracts were concentrated and purified by the MDAP. The title compound was
obtained as an off-white solid (20mg, 32%).
LC/MS: m/z 463 [MH]*, RT 3.6min.

/>—CI

25
Example 143 : 8-Chloro-3-pentyl-1-{4-[5-(2-thienyl)-1,2,4-oxadiazol-3-yl]butyl}-3,7-
dihydro-1H-purine-2,6-dione
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c) 1-(4-bronobutyl)-3-(phenyl nethyl)-2-pyrrolidinone -? Br To a solution
of 3-(phenyl net hyl)-2-pyrrolidinone (0.23g, 1.3mmol) and 1, 4- di bronobut ane
(0.57g, 4dwodmwlgi7iem DVF (5ml) was added sodi umt - but oxi eeT(EP2d05/0g7864. 6nM0l )
and the solution stirred for 18h. The solution was concentrated and the
resi dues chr omat ographed over silica (20g SPE, eluting first with

cycl ohex nN\M th DCM provide the title conmpound as a col ourl ess
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1M sol ut | o) e\I{‘l 5mn. Aft 15m n 1, 4-di bronobut ane (0. 32nl, 2. 7mml) was
added and the I to attain anbient tenperature over 2h
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[ MHI2530Exanpl e 248:
8- Chl or osﬂarﬁﬁlel:&ﬂ%-ahiwsaniwm; 434 ppyridiayh A, 2 4axadRzd)-5311Baty}-3.7-
3, 7-di hy one Prepared as with
8-chl oro= rophenyl ) net hyl] - 2H-tetrazol - 2-yl } pentyl) -
3-pentyl -3, 7-di hydro 1H— puri ne-2, 6-di one (Conparative Exanple C) using
3-[5-(4-ak erMnm)ii bHﬁ/b%calpm 19443 2-pyrisiryhah d14-oxpdiazek-arillbylylbdilc t
mat e3pi al diMafroWRsh RmeV 6 dideet her to yield the title conpound as a cream
solid (30%. LCMs: mz 475 [ MWN
Exanpl e249: 3- But y1- 8-chl oro-14445-(1-nethyl -1H 1, 2, 3-tri azol -4-yl)-1, 24-
oxadi azol - 3-yl |  butyl) -3, 7-di hydr o- 1H puri ne- 2. 6- di one A sol ution of the
1-nmethyl -1H 1, 2, 3-tri azol e-4-car boxyl i Jci d (18mg, 0. 14mml) in DV
(0.5m) was treated with CO (23ng, 0.214mmol) at rt for 1h. A solution of
(12)-5- (3-butyl-8-ch loro-2,6-d ioxo-2,3,6,7-tetrahyd ro-1Hpurin-21-yl)-N
15 hydr oxypent ani m dam de (50ng, 0.14mol) in DVBO (0.4nl) was added to the
m xture then heated to 100C for 18h. The reaction m xture was purified by
VMDAP to give the title conmpound as a white solid (18ng).

Chr omat ogr aphy over si Li{jﬁ)ZOg SPE) eluting with cycl ohexane then DCM and




LOMS: mz 448 [MH, RT 2.86mn. 20 The foll owm ng conpounds (Tabl e20) were
prepared using a nethod anal ogous to that for Exanple 249, using the
appropri WO 208¥H336y| i ¢ aci d. Tabl e 20 Exanpl e Struct ur e PRAAR20068D 6T nf | )
LCMs 250 ditcj ryl 1-Cl 3-butyl-8-chloro-1 - (4-[5-(1H i m dazol - 2-

yl)-1, 2, 4- oxadiy,gzol - 3-yl]butyl)-3,7- di hydro-1H purine- 2,6-dione 16 mz
433 [ WK N2 n WD 2007/017261PCT/ EP2006/ 007865 251 F 1-?..L,.., -,
1,)-c. O buty™ = | or@-1- (44544- (trifluoronethyl)-1 H

pyrazol -5-yl]-1, 2, 4- oxadilazdil- 3-yl | butyl)- 3,7-di hydro-1 H
purine-2, 6-dione 19 m zN50ITM -¢})+ R 3.28nmin 252 CI "N ON i
3-butyl-8-chloro-1- { GZ=ehloro-3- thienyl)-1,2, 4-

oxadi azol - 3-yl ] but yl}-r

To a mixture of ethyl 5-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-
yl)pentanoate (120mg, 0.32mmol) and of N-hydroxy-2-pyridinecarboximidamide (50mg,
5 0.36mmol) in EtOH (2ml) was added a 21% (w/v) solution of sodium ethoxide in EtOH
(0.225ml, 0.62mmol) and then heated in a sealed vial in a microwave oven at 140°C for
10min. The cooled mixture was evaporated to dryness and the residue partitioned
between chloroform (5ml) and saturated aqueous ammonium chloride (5ml). The
organic phase was evaporated to dryness and the crude product subjected to
10  purification by MDAP. Product containing fractions were combined and evaporated to
dryness. The product was triturated to a solid in a small amount of diethyl ether then
dried to reveal the title compound as a white solid (44mg, 31%).
LC/MS: m/z 444 [MH]*, RT 3.03min.
1H NMR (CDCl3) &: 0.96 (t, 3H, J = 7.3Hz), 1.40 (m, 2H), 1,74 (m, 2H), 1.88 (m, 2H),
15  1.99 (m, 2H), 3.07 (t, 2H, J = 7.5Hz), 4.09 (t, 2H, J = 7.5H2), 4.17 (t, 2H, J = 7.0Hz),
7.43 (m, 1H), 7.64 (m, 1H), 8.10 (m, 1H), 8.79 (m, 1H).

b) Preparation of N-hydroxy-2-pyridinecarboximidamide

N N-OH
— NH

20 2

To a mixture of 2-pyridinecarbonitrile (3g, 29mmol) and potassium carbonate (4.1g,
30mmol)in EtOH (30ml) was added water (15ml) and, cautiously, hydroxylamine
" hydrochloride (2.9g, 42mmol) and then heated at reflux for 6h, cooled and evaporated
25 to dryness. The residue was treated with water (100ml) and the suspended solid
product filtered off, washed with water and dried to yield the tite compound as a white
solid (2.28g, 57%).
'"H NMR (DMSO-ds) 8: 5.85 (br s, 2H), 7.40 (m, 1H), 7.79 (m, 1H), 7.86 (m, 1H), 8.55
(m, 1H), 9.92 (s, 1H)

30
Example  146:  3-Butyl-8-chloro-1-[4-
dihydro-1H-purine-2,6-dione a

35 Method A
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3, 7-di hydro-1H purine-2,6-dione 26 mz 483 [MH] RT 3.59mn 253 PI)-CL 1 a
3-butyl -8-chloro-1- {445-(3-nethyl-5- isoxazolyl)-1, 2, 4-

oxadi azolW@2007Yid6y 1) - 3, 7- di hydro- 1H puri ne- 2, 6- di one PCE/ERRG6AAT6F MH| RT
3.21 mnmm 254 1\ A/NO)--N1 Pi cl 3-butyl-8-chloro-1- {41541-nmethyl-I H

I m dazol -4-0)-1, 2, 4- oxadi azol - 3- Abutyly 3, 7-di hydro-1H purine-2, 6-di one

ol 3 b o A v Bt A Ry ypoure

i m dazol4 %Wl 2,4- 3,7-dihydro-1 H purine-2,6-dione 9 nmz 447 [ M\+

g
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N
5 L
Ethyl 5-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate (74mg,
~ 0.2mmol) and benzamidoxime (30mg, 0.22mmol) were suspended in dry EtOH (1ml)
and ethanolic sodium ethoxide (21% by wt., 0.111ml, 0.3mmol) was added. The
mixture was gently warmed until solids were dissolved and then heated in the
10 microwave reactor at 140°C for 10min. The mixture was then partitioned between
EtOAc and 2M HCI and the organic phase dried (Na,SO,) and evaporated. MDAP
afforded the pure title compound (40.7mg).
LC/MS: m/z 443 [MH]", RT 3.67min.
'H NMR (DMSO-dg) 5: 0.89 (t, 3H, J = 7Hz), 1.22-1.34 (m, 2H), 1.57-1.75 (m, 4H),
15  1.75-1.86 (m, 2H), 3.05 (t, 2H, J = 7 Hz), 3.88-3.98 (m, 4H), 7.52-7.63 (m, 3H), 7.95-8.0
(m, 2H).

b) Ethyl 5-(3-butyl-8- chloro 2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate

o ;\JI -
\

20  To 3-butyl-8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (1.5g, 5.31mmol)
in dry DMF (25ml) was added Cs,CO; (1.905g, 5.84mmol), followed by ethyl 5-
bromovalerate (1.46g, 6.99mmol). The mixture was heated at 55°C for 18h then
allowed to cool. It was degassed by repeatedly evacuating and readmitting nitrogen,
then morpholine (3.70ml, 42.5mmol) and tetrakis(triphenylphosphine)palladium(0)

25 (1.0g, 0.865mmol) were added and the mixture stirred for 5h. EtOAc (75ml), 2M HCI
(40ml) and water (20ml) were added and the organic phase was separated, washed
with brine (3 x 25ml), filtered to remove some insoluble yellow solid, dried (Na,SO,)
and evaporated. The residue (2.5g) was purified by aminopropyl SPE (20g), loading in
THF-MeOH (1:1), washing with MeOH and eluting the product with DCM-MeOH (1:1)

30 containing 5% added AcOH to afford the title compound (1.53g).

LC/MS:, m/z 371 MH", RT 3.18min

Method B

35 a) 3-Butyl-8-chloro-1-[4-(3-phenyl-1,2,4-oxadiazol-5-yl)butyl]-3,7-dihydro-1H-purine-
2,6-dione
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RT 2.91mn 256 CG: Ni NN a 3-butyl-8-chloro-1- {415-0H 1, 2, 4-
triazol-3-yl)-1,2,4- oxadiazol -3-yl]butyl}- 3,7-di hydro-1 H
purine-2,8O0PGE7260 m z 434 [M\H+ RT 2.73min 257 NN  BCHEP06SROBAT or o- 1-
{415- (5-isothiazolyl)- 1,2, 4-oxadi azol -3- ylibutyll-3, 7-di hydro-

1H purine-2,6-dione 17 mz 450 [M-1]+ R 3.34mn W

2007/ 01726 1y°CT/ EP2006/ 007865 258 |-ci N11 3-butyl-8-chloro-1 -

(415- (2-foKanyl) - 1, 2, 4- oxadi azol - 3- yI ] butyl} -3, 7-di hydro-

11-1-puri negrFd, 6-dione926 mz 433 [MH RT 3.27min 259 0-. ', 4,----------- Nc
N3-buty|-8b§hi,awi 5 (5 met hy1l-2- thienyl)-1,2,4-

0PN

3

CDI (0.98g, 6.1mmol) was added to a solution of 5-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-1-yl)pentanoic acid (1.89g, 5.5mmol) in DMF (15ml) and stirred
5  under nitrogen for 1.5h. Benzamidoxime (0.91g, 6.1mmol) was added and the mixture
stirred at 110°C overnight. The reaction mixture was partitioned between EtOAc and
2M HCI. The organic layer was separated, washed with brine, dried (MgSO,) and
~evaporated. The crude product was crystallised from methanol and then further
purified using the Companion™ system and a gradient elution from cyclohexane to
10 EtOAc. Product containing fractions were combined and evaporated to give the title
compound as a white solid (850mg).
LC/MS: m/z 443 [MH]', RT 3.52min.
'H NMR (MeOH-d,) &: 0.94 (t, 3H, J = 7.5Hz), 1.31-1.41 (m, 2H), 1.65-1.73 (m, 2H),
1.75-1.83 (m, 2H), 1.87-1.96 (m, 2H), 3.04 (t, 2H, J = 7.5Hz), 4.01 (t, 2H, J = 7.5Hz2),
15  4.06 (t, 2H, J = THz), 7.46-7.55 (m, 3H), 7.98-8.02 (m, 2H).

b) 5- (3 Butyl-8- chIoro 2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoic acid

N ;\JI )=
\

20 A mixture of ethyl 5-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-
yl)pentanoate (2.8g, 7.55mmol), LIOH (542mg, 22.7mmol), water (2.5ml) and methanol
(50ml) was stirred at rt for for 60h. The mixture was portioned between water and
EtOAc and the pH of the aqueous phase adjusted to pH 4-5. The organic layer was
separated, washed with brine, dried (MgSO,) and evaporated to give the title

25 compound as a white solid (2.18g).

LC/MS: m/z 343 [MH]", RT 2.69min.

Example 147 : 8-Chloro-3-pentyl-1-[4-(3-phenyl-1 .2,4-oxadiazol-5-yl)butyl]-3,7-
dihydro-1H-purine-2,6-dione

®/< />—CI

A

30
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oxadi azol - 3-yl | butyl)- 3,7-di hydro-1H purine-2,6-dione 29 mz 463 [MN RT
3.61mn 261:1 1CKHJN 9N O..j,N | phi i 3-butyl-8-chloro-1 -
{415- ( 3- WPEPY/U726et hy1- 2-t hi enyl) - 1, 2, 4- oxadi azol - 3- PCT/EP2006/007865
ylibutyl}-3, 7-di hydro- 1H purine-2,6-dione 30 mlz 497 [Whl] RT 3.76mn 261
N(3-N1 NN i 3-butyl-8-chloro-1 f?l(l 55- 4-nmethyl -1 ,3- oxazol -5-y1)-1,2, 4-
oxadi azoh - Jiturey el | ethyl 754Biehlerer26-qioxqydreRtyl-2,36. tritedrabygee- Hpubard - [ M- | |
R 3. 13ngl)pedaRode. (50mY, i0-1t3mrhol), benzamidine oxime (20mg, 0.15mmol) and a 21%
i_ guz1 yé;(sgﬂl %bgélspN%O%j}_i[;u%t : (zou; crixzhon'c\\i'ﬁéiﬁri (HE'ftdl-ﬁQx,gﬁgl Ma%i_'heatedz nthe
- 3- - - di hydr g- urine- - di

e R cspiae 3 g40:¢ Torkgohin ade bobing e rdasfifl w5 parianke Beyedn 20
{4-[ 5 (5HChi(eab-and RiDAay Thel argapic oleyen avasi -sepgrafaslit grigd BIgB@hpado- 1 H
pur i ne- ZconGeftrNEE Pdrification by the MDAP gave the title compound as a white solid

(25mg, 41%).

LC/MS: m/z 457 [MH]*, RT 3.7min.

'H NMR (DMSO-dg) &: 0.82 (t, 3H, J = 7 Hz), 1.25 (m, 4H), 1.66 (m, 4H), 1.79 (m, 2H),

10  3.04 (t, 2H, J = 7Hz), 3.92 (4H,m), 7.57 (m, 3H), 7.97 (m, 2H), 14.5 (br s, 1H).

Example 148: 3-Butyl-8-chloro-1-{4-[3-(3-hydroxyphenyl)-1,2,4-oxadiazol-5-
yllbutyl}-3.7-dihydro-1H-purine-2,6-dione

) g

A mixture of ethyl 5-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-
yl)pentanoate (50mg, 0.13mmol), N,3-dihydroxybenzenecarboximidamide (25mg,
0.16mmol), 21% solution of NaOEt in EtOH (55ul, 0.15mmol) and EtOH (1.5ml) was
heated in the microwave at 180°C for 10min. Another aliquot of 21% solution of NaOEt
20 in EtOH (55ul, 0.21mmol) was added and the mixture heated in the microwave at
175°C for 30min. After cooling the reaction was partitioned between 2M HCI (aq) and
- EtOAc. The organic layer was separated, concentrated and purified by the MDAP. The
title compound was obtained as an off-white solid (20mg, 32%).
LC/MS: m/z 459 [MH]', RT 3.3min.

25

Example 149 : 8-Chloro-1-{4-[3-(4-hydroxyphenyl)-1.2.4-oxadiazol-5-yl]butyl}-3-
pentyl-3,7-dihydro-1H-purine-2,6-dione

N—
{ )O\/\/\
HO N/

| >
»—ClI
O)\N N

J

A solution of 5-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoic
acid (50mg, 0.14mmol) in DMF (2ml) was treated with CDI (23mg, 0.14mmol) and
stirred at rt for 30min. N,4-dihydroxybenzenecarboximidamide (26mg, 0.17mmol) was
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mz 467
(triflu
H puri

[MHr R 3.51min 264 0-" 1,>-ci FONN _XI 3-butyl-8-chloro-1-

(44545-

oronet hyl)-2- furanyl]-1,2,4- oxadi azol -3-yl }butyl)- 3,7-di hydro-1

new9 206/Mishe 27 mz 501 [MH R 3.61lmn WO PCT/EP2006/007865

2007/ 017261PCT/ EP2006/ 007865 265 o-N c.-"dcl | 3- butyl 8 ChI Oro | -

{4-15-(
puri ne-
3- but yl
oxadi az
3.02m n
pyrazol

3-net hyl -2- furanyl)-1, 2, 4- oxadi azol I]but i hydr
2adgledandehe miiuge é@#e{i Hfhermicsowayei at ‘@@%)«[ " ﬁftef &oo ing the
-r8actiinowas Jart{tibngd-Helweest RMLHTI Feeqpyndaz&tOAelilmeloraamc layer was

0o-1 H

(gzegg % Xér}t(atgd Zn&j'pmfﬁgoobylfﬂ'e MBI‘\P”%@ ti@le%ﬂﬁﬁ)uﬁ@ wisZotidided M+ R

-3p.3M Qeaohd (17mg, 6 ?'\"\'
LC/MS m/z 473 [MH]',RT 3.5min.

Example 150: 3-Butyl-8-chloro-1-[4- (S-LenvI-2H-tetrazol-2-yl)butvl]-3 7-dihydro-

10

1H-purine-2,6-dione

A mixture of 4-[3-butyl-8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-
purin-1-yl]butyl methanesulfonate (50mg, 0.12mmol), Cs,CO; (45mg, 0.14mmol) and

- DMF (3ml) was treated with 5-phenyl-1H-tetrazole (20mg, 0.14mmol) and stirred for

15

20

25

30

60h at 50°C. After cooling, the mixture was degassed by applying a vacuum and then
nitrogen was introduced. Pd(PPh;), (20mg, 0.017mmol) was added and the mixture
degassed once more. Morpholine (150pl, 1.7mmol) was added and the mixture was
stirred under nitrogen for 18h, then partitioned between 2M HCI (aq) and EtOAc. The
organic layer was separated and the aqueous layer extracted again with EtOAc. The
combined extracts were concentrated, giving a yellow residue. MeOH was added and
then passed down an NHax-propyl column with the product eluting with 2%
AcOH/MeOH. Further purification by MDAP gave the title compound as an off-white
solid (15mg, 29%).

LC/MS: m/z 443 [MH]*, RT 3.4min.

'H NMR (DMSO-dg) 6: 0.86 (t, 3H, J = 7Hz), 1.26 (m, 2H), 1.59 (m, 4H), 1.97 (m, 2H),
3.90 (m, 4H), 4.76 (t, 2H, J = 7THz), 7.54 (m, 3H), 8.02 (m, 2H), 14.4 (br s, 1H).

Example 151 : 3-Butyl-8-chloro-1-[4-(5-ox0-4-phenyl-4,5-dihydro-1H-tetrazol-1-
yl)butyl]-3,7-dihydro-1H-purine-2,6-dione
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oxadi azol - 3-yl ] butyl}- 3,7-dihydro-1 H purine-2,6-dione 8 mz 447 [ MHr
268 HN I 3-butyl-8-chloro-1- {415-(3-thienyl)- 1,2, 4-oxadi azol
1H purine-2,6-dione 19 m z 449 [ bHji/ERR008/04BAF N 269
"Dpia OA 3-butyl-8-chloro-1- {4-[5-(5-nmethyl-1 H pyrazol-3-yl)-1, 2, 4-
oxadi azol - 3-yl | butyl}- 3, 7-di hydro- 1H purine-2,6-dione 26 mz 447 [ MH|

2.99m n

yl i but y1}w®,2@e7di1medr o-

Rl 3. 03m

3-butyl -

O \NIL---,---1,)-C O
Ioro 1-0- {4 [5 (3 nmet hyl-2- thienyl)-1, 2, 4-

R

-3-

oxadi azol - ~ny butyl} 3, 7-di hydro-1H purine-2,6-dione 27 mz 463 [ MVH]

Rl 3. 62ni
y1)-1, 2,

432 [ M+

10

15

20

25

30

n 271 ﬂchlorolo {4-[5-(1H-pyrrol - 2-

4- o%adl azol )\ })—butyl} 3,7- di hydro-1H purine- 2,6-dione 13 niz

Js

A mixture of 4-[3-butyl-8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-
purin-1-yl]butyl methanesulfonate (50mg, 0.12mmol), Cs,CO; (45mg, 0.14mmol) and
DMF (3ml) was treated with 1-phenyl-1,2-dihydro-5H-tetrazol-5-one (23mg, 0.14mmol)
and stirred for 60h at 50°C. After cooling, the mixture was degassed by applying a
vacuum and then nitrogen was introduced. Pd(PPh;), (20mg, 0.017mmol) was added
and the mixture degassed once more. Morpholine (150ul, 1.7mmol) was added and the
mixture was stirred under nitrogen for 18h, then partitioned between 2M HCI (aq) and
EtOAc. The organic layer was separated and the aqueous layer extracted again with
EtOAc. The combined extracts were concentrated, giving a yellow residue. MeOH was
added and then passed down an aminopropyl column with the product eluting with 2%
AcOH/MeOH. Further purification by MDAP gave the title compound as an off-white
solid (27mg, 51%). NB. ca. 10% O-alkylated material present.

LC/MS: m/z 459 [MH]*, RT 3.1min.

'H NMR (DMSO-dg) &: 0.88 (t, 3H, J = 7Hz), 1.28 (m, 2H), 1.62 (m, 4H) 1.79 (m, 2H),
3.91 (m, 4H), 4.03 (m, 2H), 7.44 (m, 1H), 7.57 (m, 2H), 7.85 (m, 2H), 14.5 (br s, 1H).

Example 152: 3-butyl-8-chloro-1-{4-[3-(4-hydroxyphenyl)-1,2.4-oxadiazol-5-
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione

N-o o]
4
HO@NMN ™
?
A stirred solution of 5-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-
yl)pentanoic acid (100mg, 0.29mmol) in DMF (4ml) was treated with CDI (52mg,
0.32mmol). After 1h, N,4-dihydroxybenzenecarboximidamide was added and the
mixture heated at 100°C for 6h. On cooling, the reaction mixture was partitioned
between 2M HCI (aq) and EtOAc. The organic layer was separated, washed with
brine, dried (MgSO4) and concentrated. Purification by MDAP afforded the title

compound as a pale grey solid (72mg).
LC/MS: m/z 459 [MH]*, RT 3.27min.

The following compounds (Table 10) were prepared using a method analogous to that
for Example 146, using the appropriate amidoxime.
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Rl 3.26nm n
-8-chloro-1- {445-(2-nethyl -
oxadi azolwB-2907daazey 1) -
3.64min 273 N1 \N N-.,
-5-y1)-1, 2, 4-
purine-2,6-dione 24 mz 464 [ MFI]
{4-[5- (H4pwnezol
di hydr o- 1H puri ne-

3-but yl

t hi azol

6d|

7-di hydr o-

é- but yl

oxadi azol - 3-yl ] buty1) -

-3 yl)-1, 2, 4- oxadi azol -
one 20 n12 433 [ MFIr

WO 2007/ 017261PCT/ EP2006/ 007865 272 O-.
thienyl)-1, 2, 4-

1H purine-2, 6-

-8-chloro-1- {445-(4-nethyl-1, 3-

3, 7-di hydro- 1H

RT 3.26m n 274 N1-cl

3-ylibutyl}-3,7-

RT 3. OOmn 275 0 1ci

'N)L---ci N

di one PCE/EPLA6AHGB6S VN  RT

3-but yl

-8-chl oro-1-

3- butyI 8 ehl-ero '-1- 15- (3 CLIIyJ. 5—soxazol yl Hg
oxadi azo xé’rlw&;lQUtyl I - 3, 7-di hydiQathfd purine- 2, 6 dY\? 20 DEAng62 [ MFI ] RT
3.43m n (mg)
o)\/\/\i& ,}—q
153 oW N m/z 457
H\ 48.4 [MH]*
3-butyl-8-chloro-1-{4-[3-(phenylmethyl)- RT 3.56min
1,2,4-oxadiazol-5-yl]butyl}-3,7-dihydro-
1H-purine-2,6-dione
Q:{\j‘\/\/\"%:n
154 ° AL m/z 461
\ 35.8 [MH]*
RT 3.74min
3-butyl-8-chloro-1-{4-[3-(4-fluorophenyl)-
1,2,4-oxadiazol-5-yl)butyl}-3,7-dihydro-
1H-purine-2,6-dione
NZOE\N\NO )
155 o:ﬁu/* ° miz 509
\ 48.2 [MH]*
3-butyl-8-chloro-1-(4-{3-[(2-chloro-4- RT 3.74min
fluorophenyl)methyl}-1,2,4-oxadiazol-5-
yl}butyl)-3,7-dihydro-1H-purine-2,6-dione
5
Comparative Example A: 3-Butyl-8-chloro-1-{3-[3-(1-phenylcyclopentyl)-1,2.4-
oxadiazol-5-yl]propyl}-3,7-dihydro-1H-purine-2,6-dione
o
H
N N
> N
\ Y\/\ /& )—ci
& e} o)\NH\N
10 Ethyl 4-(3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)butanoate (53mg,

0.15mmol), N-hydroxy-1-phenylcyclopentanecarboximidamide (34mg, 0.165mmol) and
sodium methoxide (20mg, 0.37mmol) in dry MeOH (0.75ml) were heated at 140°C in
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3-butyl -8-chloro-1- {415-(5-ethyl-3- isoxazolyl)-1,2,4-

oxadi azol - 3-ylibutyll- 3,7-di hydro-1H purine-2,6-dione 23 nlz 462 [VH RT
3.46m n 2¥0 209XMWIAN | h .f) 3-butyl-8-chloro-1- {445-( pC3mPRocanoised-
yl)-1, 2, 4-oxadi azol - 3-yl | butyl}-3,7- dihydro-1H purine- 2,6-dione 20 nfz
450 [MH] RT 3.13min 40- NN NWj"> ,e, 3-butyl-8-chloro-1-

{ 445- ( 1Hhe ndiarwtava- reattor Tor2 18mox athieamixture3was i then \pFtit®ngd between ethyl

di hydr o-Jdetfslahd M RIChtHé © n?c:"pﬁgsé e‘b%EorbMd ardlth3- predidt pufiéd by MDAP

2007/017261P ahd 2 bend 1)11C - f
1-{4-[5-PAVG T Eﬁ%‘?’ﬂ?%‘ﬁ“’% °"d(%8£\ﬁ59 oxad ;zol 3- i/llbutyll 3-but yl - 8-

chl or o- iqwﬁ_nyaﬁglwiﬂhrRﬁe% "0di one 6 mz 483 [MH] RT 3.72min 280 10
3- busyl - 8-chl oro-1- {415-(5-met hyl- 3-

Example  156: 1-[3-(3-bicyclo[4.2.0]octa-1,3,5-trien-7-yl-1,2,4-oxadiazol-5-
yl)propyl]-3-butyl-8-chloro-3,7-dihydro-1H-purine-2,6-dione

.

10
This compound was prepared using a method analogous to that for comparative
example A, using the appropriate amidoxime.
Yield (mg): 28.8
LC/MS: m/z 455 [MH]", RT 3.43min.
15

Example 157: 3-Butyl-8-chloro-1-[3-(3-{[4-(methyloxy)phenyllmethyl}-1,2.4-
 oxadiazol- 5-y|)mgpvl]-3 7-dihydro-1H-purine-2,6-dione

Q‘ﬁro )\)i Y
. N

20 Prepared using a method analogous to that used for Example 93, except an additional
final purification step using HPLC was employed. Yield 6.0mg.
LC/MS: m/z 473 [MH]*, RT 3.27min.

25 The following compounds (Table 11) were prepared using a method analogous to that
for Example 75, using the appropriate amidoxime [with the exception that for Example
162 the crude product was stirred in EtOH (0.75ml) with 2M NaOH (0.5ml) overnight
prior to the usual EtOAc/HCI workup and MDAP; Example 164 was isolated as an
impurity from the preparation of Example 165 and was separated from it by HPLC; for

30 Examples 166, and 167 the pH during aqueous workup was adjusted to approximately
5 prior to extraction; additionally Example 167 was further purified by silica SPE (2g,
DCM-MeOH 40:1then 20:1) after MDAP].

Table 11
35

|  Example Structure Yield LC/IMS
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| soxazol yl')-1, 2, 4- oxadi azol -3-yl]butyl)- 3,7-di hydro-1H purine-2, 6-di one
13 mz 448 [M-1] R 3.30mn 2810 /LNNNN c.-.1--c .1) 3-butyl-8-chloro-1-

{ 44542- mewbybea12261t hi azol - 4-y0- 1, 2, 4- oxadi azol - 3- yl | b@CYEP2006/007865

3, 7-di hydro-1H purine-2,6-dione 20 mz 464 [MH* R 3.14mn 282 0-ry la ON
3-butyl-8-chloro-1- {445-(A-pethyl. 1 2 3-thiadiazol-5-

yl)-1,2, 4-oxadi azgl - 3-ylibutyll-3, 7- di hydro{1H{mg) i n|é- 2,6-dione 14 mz
465 [ R 3.40m|n 283 1c--431 AN N 3- bytyl -8-chj oro-1 - {41510 , 2, 5-

t hi adi gzol -3-y1 y |1, 2, 46@% zo - 8- |y)}_]cbuty1 -3,7- d| hydr o-
487F

1H puri|ne- 2, 6-di one 24 .27mp 284 0 0P4: N, a

158 395 m/z 507 [MH]"
3-butyl-8-chloro-1 -[3-(3-{[5-chloro-2- ' RT 3.58min
(methyloxy)phenyllmethyl}-1,2,4-
oxadiazol-5-yl)propyl]-3,7-dihydro-1H-
purine-2,6- dione

H

e

169 1 -(3-{3-[4,5-b|s(methyloxy)-2,3- 35.8
dihydro-1H-inden-1-yl}-1,2,4-
oxadiazol-5-yl}propyl)-3-butyl-8-
chloro-3,7-dihydro-1H-purine-2,6-

m/z 529 [MH]"
RT 3.41min

dione
d\%—o J\in '
o miz 511 [MH]*
160 3-buty|-8-ch|oro-1-(3—{3—[(2,5- 9.7 RT 3.63min

dichlorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-dihydro-1H-
purine-2,6-dione

Sacae JI’”
miz 446 [MH]*

161 3-buty|-8-ch|oro-1-(3-{3-[(1-methyl-1H- 18.0 RT 3.15min
pyrrol-2-yl)methyl]-1,2,4-oxadiazol-5-
yl}propyl)-3,7-dihydro-1H-purine-2,6-

dione
N'° /& | )
/L

m/z 464 [MH]*
162 15.5 .
3-butyl-8-chloro-1 -(3—{3-[(4-methyl- RT 2.94min
1,3-thiazol-2-yl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-dihydro-1H-
purine-2,6-dione
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07 N .3-butyl-8-chloro-1- {415-(3-(3- 1,2, 4-oxadi azol - 3-

yl ] butyl}-3, 7-di hydro-

1H purine-2,6-dione 21 mz 433 [MH] RT 3.29m n 285

011 NN>- Gvolo@+tatey! - 8- chl oro- 1- 1) 4) {445-0 - et hyl - 1H  pgraredocHorsisy - 1, 2, 4-
oxadi azol - 3-yl ] butyl}- 3, 7-di hydro-1H purine-2,6-dione 23 mz 447 [ MHr RT
17261 PCT/ EP2006/ 007865 286 Q- NJO - - NN\

3.22m WD 2007/

cd,—+4ral

3-but y1- 8- chl oro- 1
3-ylibutyl}-3,7- ¢
287 . \[c"51.,-.N (
2,3,617-tetrahydr ¢
chl or ophenyjgficet ¢

lm i de. 23
3-butyl-8-chloro-1-(3-{3-[(2,4-

difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-dihydro-1H-
purine-2,6-dione

- (4-[5- (135 'Na%u-m yl)-
li hydr o rinek P 26edi one
D IN N (4- {°3-L§4<-(3- but y1

- 1H punn-1-yl)butyl]- 1, 2,4

1, 2, 4- ox
20 Mz 4
-8- chlo
|- oxadi az
33.5

Aadi azol -

50 [ MFI] RT 3.
f 0- 2, 6- di oxo-
Ol =% 478 tvirdy

RT 3.35min

164

A8

3-butyl-8-chloro-1-(3-{3-[(2,3,6-
trichlorophenyl)methyl}-1,2,4-
oxadiazol-5-yl}propyl)-3,7-dihydro-1H-
purine-2,6-dione

46

m/z 545 [MH]"
RT 3.71min

165

H
N

N,
c cl ‘\k
3-butyl-8-chloro-1-(3-{3-[(2,4,5-
trichlorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-dihydro-1H-
purine-2,6-dione

17.7

m/z 545 [MH]"
RT 3.79min

166

H
N

3-butyl-8-chloro-1-(3-{3-[(4-chloro-1H-
pyrazol-1-yl)methyl}-1,2,4-oxadiazol-
5-yl}propyl)-3,7-dihydro-1H-purine-
2,6-dione

39.2

m/z 467 [MH]"
RT 3.24min

167

- Ny

3-butyl-8-chloro-1-{3-[3-(2-
pyridinylmethyl)-1,2,4-oxadiazol-5-
yllpropyl}-3,7-dihydro-1H-purine-2,6-

dione

23.6

miz 444 [MH]*
RT 2.92min
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* mz 534 [M) R

chl or o-

2, 6-di oxo-

3.44m n 288 49s' 3, 47.
2,3,6, 7-tetrahydro-

1, 2, 4- oxamiDap@l015261y| } phenyl ) acet ami de 16 niz 500 [ VHr

la N N-(4-{314-(3-butyl-8-
1H purin-1-yl)butyl]-

RTTEP2BGi0078889 0- N

"Nit--------- N O-Nla lylibutyl}-3,7-di hydro- 3-butyl-8-chl oro-1-
{445- (2-thienyl)- 1 2 A4-oxadi - | ; ope—27—2449 [ M\Hr RT
3.45m r} 290 O-N \WN 1-C]l, ONNg 1- {4-[5(1l-nmethyl-1 H
pyrrol -[2-y1)-1, 2, 4- oxa A -di hydro 1 H
puri ne-|2, 6-dione 15 mz L MH 3.45mn anple 291 :
8- Chl or|o- 1444342, 4-di f| uor ophenvl) - 12. 4- oxadi &zol -5-viI| b +
et hvl - 417- di $wr o 1'5'-'ﬁ§zrl-i n%-oﬁ, _q-éi_ 2 _({ﬁl 0-6- 38.8 Hwt/y%S[ﬁH]
8- Chl orfo- 1-{4-[ 3- (27 4= By 8Pﬁ n@ % ) £ oxadi azol -5- VT A3 - 34 et hyl - 3
, 7- di hyldr o1H- pur i nefluprephgngyaethylk1ebd-gradiagalt
5- (8-chl or o- 3- et hyl -52ylfprapyd)8,7 itdoo-THtpatrinehy dir o- 1H-puri n- 1- yl ) pent @anoi c
acid (Q.05g, 0.16mmol) in D“@Qi-&i%ﬂ@) was treafed with [CDI (0. 029g,
0.18 y—at—Sthgmrxture—stirTed gt ToonmTtenperaturel for .
Subseqyently, the|m xture s ”/ itfh 2,4-difluorppbenzam doxi nmg
(0.03g,| 0.18mml ) {and th heat edot e 320C for {30 m n. [The product was
purifigd fromthe crude_o ture usi MDAP. Product-containing fractions
were evapor a¢gd uging a st ream of nitxogen and the_resul ki/ngoamHur lfess gum
triturgted in ether sandyidistot R @vERtudrba-t it | e2€onppungras; @,ihi te solid
(50ny, |70% . 10LC/|Ms: rqz 45)1p “}nﬂrﬁejﬁ 55 2.23m n. )
_ (methyloxy)pheny hyl}-1,2,4-
oxadiazol-5-yl)propyl]-3,7-dihydro-1H-
purine-2,6-dione
The following compounds (Table 12) were prepared using a method analdgous to that
for Example 90, using the appropriate amidoxime [with the exception that Example
170 was conducted on half the scale of Example 90 and during workup the aqueous
5 phase was neutralised prior to extraction; Example 171 was conducted on half the
scale of Example 90 and the crude product stirred with 2M NaOH (0.5ml) in EtOH
(1ml) for 5h prior to workup and MDAP; for Example 175 0.185ml (0.5mmol) of 21%
NaOEt was used)]. | :
10 Table 12
Yiel ,
Example Structure teld LC/MS
(mg)
d**“ﬂi»
N ° NH\
N
170 m/z 444 [MH]*
3-butyl-8-chloro-1-{3-[3-(3- 20 RT 2.74min
pyridinylmethyl)-1,2,4-oxadiazol-5-
yllpropyl}-3,7-dihydro-1H-purine-2,6-
dione
R
;(*Wﬁi%
B 07 N7 TN
»

171 H\ 70 m/z 448 [MH]"
3-butyl-8-chloro-1-(3-{3-[(5-methyl-3- ' RT 3.13min
isoxazolyl)methyl}-1,2,4-oxadiazol-5- '
yl}propyl)-3,7-dihydro-1H-purine-2,6-

114



b) 5-(8-chloro-3-ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H purin-1-yQpentanoic
acid joO HOy)-CI ON N 15A solution of ethyl

5- (8- chl ovO-2807&M1MeN - 2, 6- di ox0- 2, 3, 6, 7-t et rahydr o- 1H pur PAT/EP2806f06T86HN0at e
(2.3g, 6.7mmol) in methanol (75mLl) was treated with water (3ml) and lithium

hydrOX| Q (O 4910 20 1ol ) anrl +hp mvfnrn efu rrnrl af /I!'\f" fnv 17Zh The

o 1O O] =9 Ll moT ™ I.II TU O T LT 1T,

m xtur e was evaporlated to drvne@lgn%{nd the residde treated with 50nmil |of
et hyl acetate and [50mL oi ter ases wgr e separfated and t he

aqueous| phase adj ysted caqueOLs hydr oghl ori ¢ aci d.| The
precipiftated prodyct was |ItNe?ed&?f\f id dried]to yi el ¢
5-(8-ch| or et hyl - 2, 6- di oxo- 2, 3, 6, &t etrahydrqg- 1H purifn-1- t gnoi c
acid as V\ﬂ?%e sqglid (1.99¢q, 95%. LA Ms: mlz 315350H t 'ﬂ#&%ﬁﬁ?ﬂn 25c)
Et hyl RT 3.36min
5- (8- ch| or o- 3- et hy|| - 3-betvBeshéaro-193¢3-pheryhlatduir 9- 1H puri|n- 1-yl ) pent gnoate o
,>-ci of N N A sol|utoxadiaabl-5-yl)propyl]-3,7-dihydro-1H-
8-chlorp-7-(2- - progen- 1-y1)- §u,¢,§é:|yg dlorfe di hydr o- 1H puri ng- 2, 6- di one (|39,
11. 8mmof )T DVF (40t wWas treated wpt T potassijum carbgnate (1. 97,

14. 1mmo] ) and et hy 24ml, 14. 1mmol )| and the m Xture
heated jn a nitrogen at;@% at Z/QCl r®sh and then qool ed. The rfi xture

was degassed by tHe 5repeat ed appl i %alion of vaduum f ol I|owed by bacKfilling
Wit h ni rogep, gas and then treated wit m/z 447 [MH]"
tetrakips(tri g‘?lenyl phosphi ne) pal | adi un{ (1. 364q, 14 ol ) RNa 4Pakiphal i ne
(10.3nl}, 118nmol). 3_Jbatyer)dwldj’r@-1V{GS[3-$4-flﬂdjreﬂhén’yl)a ni trogen atnosphere [for 4h
and then evapor at §d4 1,0 i s [partitiqgned between [{100nil
of ethy|] acetate ongitzld'og{w@%tygpr%p %gﬁﬁ ous phase wgs re-extractled with
100mL o Hcs dried over magnedi um
sulfate, filtered|and eva hel riesi due wgs triturfated in diethyl
ether, filtered ard drlecd/%ti\g‘? veal etl c'5 (8-ghl oro- 3-

whi te solid1742.39, 57% . LOMS: mz 343 [M-1]+,| RT 2. 73ninfe 465[MHIE
foll owi ng conpounds (Table 21) were prepared by |a REt’hoc b s tlo that
for Exanple 291. 40 Tabltgl-8thisscaid-3-G-chiorotd-e Brecur sor| Yi el 3 ?ng)

292 * 0O11ryO 1. 10~V\lhhéhy)) N\ 4-okalibazdl-5- Aty D71 ( 443- ( 2-
chl or ophenyl)-1, 2,/4- oxaﬂy% ngﬂéglét - 3- et ryl i

I\I‘I\ ’3

3, 7-di hy’di’G-l”—phl OpC || CLIIyJ. 216=

2,3,6, 7+tetrahydrg 1H-pur|n hMgﬁfnmc aC|d 33 nZ 449 [ VH|

A ‘\K m/z 503 [MH]'

175 47.0 .
1-[3-(3-{[3,4- RT 3.14min

bis(methyloxy)phenylimethyl}-1,2,4-
oxadiazol-5-yl)propyl]-3-butyl-8-chloro-
3,7-dihydro-1 H-purine-2 6-dione

i C 2/\/;1\ />—CI

176 20.2 m/z 533 [MH]*

3-butyl-8-ch|oro-1-(3-{3- RT 3.62min
[(pentafluorophenyl)methyl]-1,2,4-

oxadiazol-5-yl}propyl)-3,7-dihydro-1H-

purine-2,6-dione

et hy1- 2| 6-di oxo-2,(3, 6, 7- tetrahydro 1%’:ur| n- 1-yl )pent angat e conmpound as a
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R 3.27m n 293 Ir O ti.O1N ()ANI ei C. 8-chloro-1-[4-(3-phenyl-

1, 2, 4- oxadi azol -5-yl)butyl]-3- ethyl-3, 7-di hydro-1H purine- 2, 6-di one
5- (8 chl dW0-2307/(11t726yI -2, 6-di oxo- 2,3,6,7-tetrahydro- 1H pBOTIER2M06/007865
yl ) pentanoic acid 32 mz 415 [MK' RT 3.22mn WO

2007/ 014261 RPCT/ ERP2006/ 007865294+ N—-o0—H-1N HOANNACH—1
8-chlorjo-3-ethyl -1-{4-[3-(4- f¢ w)-1,2,4-
oxadi azlpl - 5-yl | butlyl1} -3, 7- ~df Ay@r o- 14 ine- 2, §- di one §-(8-chl oro- 3-
et hyl - 2, 6-di oxo- 4, 3, 6, Z-t ahydro- 1H purin-14 yl)pentjanoic acid 31
433 [MH * RT 3. 26r1n 29 & "i-ok,"..--#-N" 0 j.[._NNa L. +
8-chl orjo- 3- ¢fhyl - {443(4&2 PYr azi né 1)-1, 2. 4-oxadi ag@l _E_r'n/z 500 [Mﬂ]
yl 1 but yj11- 3, 7- di hy|dr¥ {4 H5-[3:3-Prtl-8-cBoER-8fedioxa g |chi or - 3- RT 3.01min
2,3,6,7-tetrahydro-1H-purin-1-yl)propyl]- -
1,2,4-oxadiazol-3-
yl}methyl)phenyl]acetamide '
mgf\"\r“ﬁi 2
m/z 511 [MH]*
1 7.7
8 3-butyl-8-chioro-1-[3-(3-{[4- 3 RT 3.65min
(trifluoromethyl)phenyllmethyl}-1,2,4-
oxadiazol-5-yl)propyl]-3,7-dihydro-1H-
purine-2,6- dione
fx )\)i P
m/z 493 [MH]"
179 47.5 .
3-butyl-8-chloro-1 -{3-[3-(2- RT 3.69min
naphthalenylmethyl)-1,2,4-oxadiazol-5-
yllpropyl}-3,7-dihydro-1H-purine-2,6-
dione |
Example 180: 3-Butyl-8-chloro-1-(3-{3-[(2-0x0-2.3-dihydro-1H-benzimidazol-5-
yl)methyl]-1,2, 4-oxadiazo|-5-yl}p_r_gpvl)-3,7-dihydro-1 H-purine-2,6-dione
S JI e
HN
OJ\N |\k
H
5 Synthesised by a method analogous to that for Example 99 with the exception that a
further 2 equivalents of 21% sodium ethoxide (0.11ml) was used, the extra heating time
was 20min. and the product was isolated by filtration followed by trituration with hot
MeOH. Yield 14.5mg.
LC/MS: m/z 499 [MH]’, RT 2.78min.
10

The following compounds (Table 13) were prepared by a method analogous to that for
Example 1 [with the exception that Examples 181-186 were all synthesised on a scale
starting from 50mg of 8-chloro-3-pentyl-7-(2-propen-1-yl)-1-[3-(1H-pyrazol-4-yl)propyl}-
3,7-dihydro-1H-purine-2,6-dione; Examples 184, 186, 188, 189 and 190 were
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et hyl -2, 6-di oxo- 2,3,6,7-tetrahydro- 1H purin-1- yl)pentanoic acid 2 nlz
417 [ML-11- Rl 2.54min 296 * "c-1---------- N' ONNi CI L.
8- chl or 0-8O0eptl17264{ 4- [ 3-(2- fluor ophenyl) -1,2,4- PCT/EP2006/007865
oxadi azol -5-yl ] butyl)-3,7- di hydro-1 H purine-2, 6-di one 5-(8-chl oro- 3-
et hyl- 2, 6-di oxo- 2, 3, 6 7- tetrahydro- 1H purin-1- Rgpentanm c acid 38 nlz
433" [ MHradditiopalty2 runifie® 7by t MDAR( Jolianring GamiRoBraphl 1Exanypie (385 was
f 1 uor ophgfatiohally 3g|4ﬁed0!§ﬁdéé\?§t|aﬂl5aﬁdri huﬁwywl]eom faloamg afinbptogyy SRE; 1fok
puri ne-
1H- pur | ﬁE’%"%'P;‘@énﬂgﬁ%“ (S o <38y, Garbiofipfas fselt, %&.n%@ké&hy%é’
2007 | 01 BSsePEs PRISEOVRS tmgqf,tozxygS priordRuaxjraction; and the product was purified by

5 MDAP then by further HPLC; for Example 184 solids which precipitated during workup

were combined with the EtOAc extracts prior to SPE].

Table 13

Example Structure Yield (mg) LC/MS
~ H
;—wg/\jj\{j[uk—c-
N//

181 m/z 480 [MH]*

) 36.0 .
4-({4-[3-(8-chloro-2,6-dioxo-3- RT 3.24min
pentyl-2,3,6,7-tetrahydro-1H-
purin-1-yl)propyl]-1H-pyrazol-

1-yl}methyl)benzonitrile

N\:‘j/\/:i/f\\ig,%a
4
s

o

182 8-chloro-1-(3-{1-[(1-methyl-2- 76 m/z 536 [MH]+
oxo-1,2-dihydro-6- RT 3.03min
quinolinyl)methyl]-1H-pyrazol-

4-yl}propyl)-3-pentyl-3,7-
dihydro-1H-purine-2,6-dione

8-chloro-1-(3-{1-[(3-methyl-2- 34.0 m/z 526 [MH]*
oxo-2,3-dihydro-1,3- ’ RT 3.11min
benzoxazol-6-yl)methyl]-1H-

pyrazol-4-yl}propyl)-3-pentyl-
3,7-dihydro-1H-purine-2,6-
dione

184 \ 26.2 m/z 473 [MH]

183

RT 3.38min

8-chloro-1-(3-{1-[(3-
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8-chl oro-114- ( 3- phenyl -
propyl- 3, 7-di hydro- 1H purine-2, 6-di one 5-(8-chl oro- 3-

1, 2, 4- oxadi azol

-5-yQbutyl ] - 3-

propyl- 2, 6-di oxo-

2,3,6, 7-twonatmdrmw1 1! 3purin-1- yl)pentanoic acid 11 nl PCEAAP2¢0WIH 7SR

3.35min 299 * 1'1(0)1 r,N/Cl NN 1 8-chloro-1-{413-(2, 4-
di fl uor gphenyl)-1.2 4- gxadiazoel-5-ylibutyll-3- propyl-37-dihydre—4H
puri ne- 2, 6-di one 5- (|8- cﬂuquomehyl)lpnemyﬂmﬂ 6-|di oxo- 2, 3, 6] 7-tetrahydr ¢-
1H purin-1- yl) pent anQiyraariq) s gepgyd NH RT 3.40mi h 300 It CIN|N ?
.oWwN QANNI/cl H 8-chl o§07 i Aol ,_g Ich#‘{gr opghenyl)-1, 2,4
oxadi azgl - 5-yl i butyl ydrc- 1H purine-2, 6-di one
5-(8-chlloro-3- propyl-2, 6- d|o>d<lpn€2’% 6, 7-tedtrahydro- 1Htpurin-1-
| ) pent anoi ¢ acid

yoe «F(Wﬁi -

I\ N 07NN

»

185 methyl 3-({4-[3-(8-chloro-2,6- 16.2 m/z 520 [MH]"
dioxo-3-pentyl-2,3,6,7- ) RT 3.12min
tetrahydro-1H-purin-1-
yl)propyl}-1H-pyrazol-1-

yl}methyl)-4-
isothiazolecarboxylate
K
S N
é:/{"\:j\/o\)\&“%m
186 1-{3-[1-(1,3-benzothiazol-2 21.0 m/z 512 [MHT
-3-{1-(1,3-benzothiazol-2- ' RT 3.36min
ylmethyl)-1H-pyrazol-4-
yl]propyl}-8-chloro-3-pentyl-
3,7-dihydro-1H-purine-2,6-
dione
~ A
a N\::/\/:ij"‘ji")_cn
<\ §CI
m/z 523, 525
[Cl isotopes
187 8-chloro-1-(3-{1-[(2,6- 65.0 MH']
dichlorophenyl)methyl]-1H- RT 3.77min
pyrazol-4-yl}propyl)-3-pentyl-
3,7-dihydro-1H-purine-2,6-
dione
:{ W)\% (e
188 8-chloro-1-(3-{1-[(3,4- 35.0 mézT439‘15 1[::::]
difluorophenyl)methyl}-1H- '
pyrazol-4-yl}propyl)-3-pentyl-
3,7-dihydro-1H-purine-2,6-
dione

118



25 mz 4
fl uor oph

63 [Mr
enyl)-1, 2, 4-

RT 3.40m n 301 *

oxadi azol - 5- Abut yl | - 3-

pr opyl

,0 ryN 8-chl oro-1-{413- (4-
-3,7-di hydro-1 H

5- (8- chl OWO-2807/047%py1- 2, 6- di oxo- 2, 3, 6, 7-t et rahydro- 1HPEEHAPAL0$007865

yl)pentanoic acid 26 mz 447 [MHr RT 3 44rrin WO
2007/ 01_ LG.LPGT/ EI 2“ 6/ Gu:uuu pUI | I = L U ul UTTT™ 302 II N = bi NN h
8-chl or g- 3- propyl- 1-{443 (2- VEX 1, 4, 4- oxadi azol { 5-
yl ] butyl}) -3, 7-di hydr|o- e ne- 2 one 5 (8-chl oro-B- propyl- 2, 6-di oxo-
2,3,6, 7{t et rahydr o- 1H— | n- 1- yI) entanoilc acid 25 mg 431 [MH R
3.09nmi n| The followi|ng Eqapounds (Takl e 22)| were prepared using a nethod
anal ogoys to that for Exanple 127, using the appropriatg g6ig44 [@H‘fabl e 22
189 8-chloro-1-[3-(1-{[4-fluoro-3- 17.0 RT 3.76min
(trifluoromethyl)phenyl]methyl}-
1H-pyrazol-4-yl)propyl]-3-
pentyl-3,7-dihydro-1H-purine-
2,6-dione
:{ TIAAAJI -
7 [MH)'
190 8-chloro-1-(3-{1-[(3-chloro-4- 27.0 mlgrs3073[min]
fluorophenyl)methyl]-1H- '
pyrazol-4-yl}propyl)-3-pentyl-
3,7-dihydro-1H-purine-2,6-
dione
i H
N{j\/\j\)i'}—a
= N 07NN
H +
191 11.4 m/z 456 [MH]

8-chloro-3-pentyl-1-{3-[1-(2-
pyridinylmethyl)-1H-pyrazol-4-
yllpropyl}-3,7-dihydro-1H-

purine-2,6-dione

RT 3.13min

Example 192: 8-Chloro-1-(3-{1-[(4-chlorophenyl)methyl]-1 H-erazolq-yllmpyl)-
3-pentyl-3,7-dihydro-1 H-purine-2 6-dione

10

jol

ﬁMﬁI >

.

8-Chloro-3-pentyl-7-(2-propen-1-yl)-1-[3-(1H-pyrazol-4-yl)propyl]-3,7-dihydro-1H-

purine-2,6-dione (50mg, 0.123mmol) in dry DMF (1.5ml) was stirred with sodium
carbonate (75mg, 0.708mmol) and 4-chlorobenzyl bromide (150mg, 0.73mmol) at 40°C
for 18h. The mixture was partitioned between EtOAc and water, the organic phase
washed with brine, dried and evaporated. The product was purified by normal phase
chromatography on silica (Companion System, EtOAc — cyclohexane gradient) giving
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Exanple Structure Nane Yield (nmg) LGMS 303 \NNNO J NC -7
8-chloro-3-pentyl-1-{4- [5-0-pyridinyl)-1,2,4- oxadiazol-3-ylibutyll-

3, 7-di hycNV@-Z!!WO(lWilne- 2,6-dione 8.0 mz 458 [M-1]- RTPETIRRR0G/08T4S O- - N
41, \ni jCd /"’ NOANI i-CI 1-...----- ...-- 8-chloro-1-{4-[5-(3-

f1 uorophenyl ) - - oxadlazol yl ] butyl}-3- pentyl-3, 7- d|h¥dro 11-1-
puri ne- 2n6- G!'on@‘@gi nf Bis 4 7%a$ M-W"Rﬂ In73¢89essed . BYNODME | Eml)__withy 5 NN

DAN>_ci t8trafi$(oiphedylpHodphingpalladiuo@p Heomy) éndZ,rAerpmmh df)(ﬂ?-ZBﬂ)]lqrtoiBt yl}- 3-
pentyl- Jitfsgtinieireh, e RidtireCwds aftitioRed HetedH EtIAS ahtfHiMPICBaf@thd n 306
organic phase evaporated and purified by the usual aminopropyl SPE procedure. Yield
5 21.0mg.
LC/MS: m/z 489 [MH"], RT 3.59min.

The following compounds (Table 14) were prepared by a method analogous to that for
Example 6 [with the exception that for Example 193 a second portion of Pd(PPhs),

10 was added after 5h, stirring was continued overnight, and final purification was
achieved by HPLC; for Example 195 required additional purification by MDAP;
Example 200 required additional purification by recrystallisation from MeOH; Example
201 required additional purification by trituration with MeOH].

15 Table 14
Yield .
Example Structure ' LC/MS
(mg)
ecgress
o
193 *
73 m/z 447 [MH]

RT 3.06mi
8-chloro-1-{3-[1-(1,2,4-oxadiazol-3- min

ylmethyl)-1H-pyrazol-4-yl]propy!}-3-
pentyl-3,7-dihydro-1H-purine-2,6-dione

194 m/z 469 [MH]"

8-chloro-1-(3-{1-[(4- 7| RT 3.49min
methylphenyl)methyl]-1H-pyrazol-4-
yl}propyl)-3-pentyl-3,7-dihydro-1H-
purine-2,6-dione
%
N\:j/\/o\j‘:ﬁji:‘)—a
Hj m/z 460 [MH]"
195 29.0 RT 3.1(§min]

8-chloro-1-(3-{1-[(5-methyl-3-
isoxazolyl)methyl]-1H-pyrazol-4-
yl}propyl)-3-pentyl-3,7-dihydro-1H-
purine-2,6-dione
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\NN N O
oxadi azol

I N 8-chloro-1-{4-[5-(2- nethyl phenyl)-1, 2, 4-

-3-yl] butyl}-3- pentyl-3, 7-di hydro-1H purine-2,6-dione 22.9 niz

471 [ M\+ WP 2807876 WO 2007/ 017261PCT/ EP2006/ 007865 30PCHER20068907865 1-a ryn

adi azol -

3- yI [ butyl} 3-

1,,, 8-chloro-1- {445 (3 nethylphenyl) 1, 2, 4- ox
pentyl Q 7 A' "‘.ydl’C = |r IJuI e L u ui "‘F‘.C 18 C IIIL 471 Elnﬂl F\I O. OJ. 308
.0-NO \ NOl,N8chIoro {445 henyl )|- 1, 2, 4-
oxadi azqgl - 3-yl ] butfy1} - 3- \ 3, 0-1 H{ purine-2,6-dione 25.0 m z
471 [ MH]| RT 3. 80mifn 309a ) AN-- - Cl |8-chl orQq-144-[ 5- (4-
chl orophenyl) -1, 2,/4- oxadi azol - 3- yI ] bu 1} 3- .
m/z 485 [MH]
196 56.0 .
8-chloro-1-[3-(1-{[3- RT 3.41min
(methyloxy)phenyl]methyl}-1H-pyrazol-4-
yl)propyi]-3-pentyl-3,7-dihydro-1H-purine-
2,6-dione
= N n
FF '(::/vo\):fjir‘/)_u
Fa O : \
m/z 523 [MH]"
47.0 .
197 8-chloro-3-pentyl-1-[3-(1-{[3- RT 3.61min
(trifluoromethyl)phenyllmethyl}-1H-
pyrazol-4-yl)propyl]-3,7-dihydro-1H-
purine-2,6-dione
[+]
H
= N N
E ’/—N\:D/\/o\)\)'ji",)_m
MH]*
198 KH 44.0 mélef 2 i !
8-chloro-1-(3-{1-[(2- -oamin
methylphenyl)methyl]-1H-pyrazol-4-
yl}propyl)-3-pentyl-3,7-dihydro-1H-
purine-2,6-dione
~ R
KH m/z 480 [MH]"
199 51.0 RT 3.32min
3-({4-[3-(8-chloro-2,6-dioxo-3-pentyl-
2,3,6,7-tetrahydro-1H-purin-1-yl)propyl]-
1H-pyrazol-1 -yI}methyI)benzonitriIe
I
\ .
200 36.7 m/z 483 [M. ]
8-chloro-1-(3-{1-[(3,5- RT 3.66min
dimethylphenyl)methyl]-1H-pyrazol-4-
yl}propyl)-3-pentyl-3,7-dihydro-1H-
purine-2,6-dione
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pentyl-3, 7-di hydro-1 H purine-216-dione 16.6 mz 491 [MH * R
8-chl oro- 1- 1445- ( 3-
3- yI ] butyl | -3- pentyl- 3, PCHERYNHOBHE
[1-11 RT 3.91 mm 311 -0 O-N 41k\ N- 1CN
lﬂ_ﬁ_ﬁ_\l ]

Cl

CA. N |

0-ry0 411\1"
chl or opheWI12y071012264 -
purine-2,6-dione 12.8 mz 491 + [I

e r-hl or

cl

liNj- )L N---C

L.
oxadi azol -

npt havl

r

yl }butyl
RT+ 3.71

(et hyl g
di hydr o-

mm 312 0
xy) phenyl i
1H puri ne-

201

)-3-pentyl

¥ II 1 Gl\yl |JIIC
AR S
dlazol QWWyIIbutyl

yli'
di one 23.

- 3- pent

21.2

1 (o]
7

84chl or o- 1-

—A=—oxati-az
0 mz 487 |
(4-{5- 4
1-3,7-

m/z 522 [MH]"

3.89m n 310

| - 3-
mi- 1]

8-chloro-3-pentyl-1-[3-(1-{[4-(1H-1,2,4-
triazol-1-yl)phenyl]methyl}-1H-pyrazol-4-
yl)propyl]-3,7-dihydro-1H-purine-2,6-
dione

RT 3.09min

10

15

20

25

Example 202 : 8-Chloro-1-(3-{1-[(5-chloro-2-thienyl)methyl]-1H-pyrazol-4-
yl}propyl )-3-pentvl-3 7-dihydro-1H-purine-2,6-dione

Wﬁl =
FTN

8-chloro-3-pentyl-7-(2-propen-1-yl)-1-[3-(1H-pyrazol-4-yl)propyl]-3,7-dihydro-1H-
purine-2,6-dione (61mg, 0.15mmol) in dry THF (1ml) at -78°C, under nitrogen, was
added potassium t-butoxide (1M in THF, 0.15ml), followed by 2-chloro-5-
(chloromethyl)thiophene (25mg, 0.15mmol). Stirring was continued at -78°C for 15min,
then at room temperature for 1h and finally at 60°C for 18h. The solution was degassed
and morpholine (0.13ml) and tetrakis(triphenylphosphine)palladium(0) (35mg) added
and stirring continued for 6h. Further quantities (0.2ml morpholine, 50mg Pd(PPhs),)
were added and stirring continued overnight. Worked up by partition between EtOAc
and 2M HCI, the organic phase evaporated and purified by the standard aminopropyl
SPE procedure followed by MDAP yielding title compound as a white solid (5.1mg).
LC/MS: m/z 495 [MH]", RT 3.68min.

Example 203: 3-Butyl-8-chloro-1-{3-[5-(phenylmethyl)-1,3,4-oxadiazol-2-
yllpropyl}-3,7-dihydro-1H-purine-2,6-dione
(o]

H
OW/\/\NJIN
|

3 \:N N A | N/>_ “

To 3-butyl-8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (99mg,
0.35mmol) in dry DMF (2ml) was added cesium carbonate (137mg, 0.42mmol) followed
by a solution in dry DMF (1ml) of 2-(3-chloropropyl)-5-(phenylmethyl)-1,3,4-oxadiazole
(99mg, 0.42mmo!). The mixture was stirred under nitrogen and heated at 55°C for 2.5h

then stirred at room temperature overnight. The mixture was degassed by repeatedly
evacuating and admitting nitrogen and then tetrakis(triphenylphosphine)palladium(0)
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dione 15.8 mz 487 [Whl] RT 3.67m n 313 4*0-T, 8-chloro-3-pentyl-1-{4-
[ 5- (phenyl nethyly 1, 2, 4- oxadi azol - 3-
yl i but y1}we,20e7di1medr olH- puri ne- 2, 6-di one 21.0 nlz 471 [ RRTEPRN6BOBEII n

TNl N, oll NI rl WO 2007/ 017261PCT/ EP2006/ 007865 314 4*
F'NG,"""-ryNOAN L.,-------- 8-chl oro-3-penty1-1-é4- (545%2,4, 6-
trifl uor(@pimgnPlormensly and morphdlinex@30bral 3.3mmal) werey pYde! andistiringowas

1H pur i nenBnfedliop BE E2OAS afili 2VPRGI (vifétadded ahd@ReimixtdddstdredrfgO20dhin theON ' N 0
g' g?g?;%@%ﬁﬁ%ﬁpﬁ%ﬁc’ phasd FiaRYEd el ) anty SvaborQadiand the 3orsbbtubd} -
’ purified by aminopropyl SPE (5g) washing with THF-MeOH (1:1) then with MeOH and
5 eluting the acidic product with DCM-MeOH (1:1) containing 5% added AcOH. The
product thus obtained was purified further by MDAP to yield the title compound (92mg).

LC/MS: m/z 443 [MH]*, RT 3.18min.

The following compounds (Table 15) were prepared by a method analogous to that for
10 Example 203, with the exception that Example 211 was further purified by HPLC.

Table 18

thi Alkylati Yield | L
Examp Product structure Xanthine ylating ie C/
le precursor agent (mg) | MS

a 0\”/\/\N | n>_ .
. Van

gj—{ NN oty 3-butvl-8 2-[(2-chloro-4- m/z
F H\ chloroy7 2 fluorophenyl)m 495
3-butyl-8-chloro-1-(3-{5- | propen-1-yl)- ethyl]-5-(3- [MH]

204 [(2-chloro-4- 3. 7-dibwdro-H- chloropropyl)- | 90 ¥
Ve 1,3,4- RT
fluorophenyl?methyl]- purine-2,6- oxac,ji;zole 234

1,3,4-oxadiazol-2- dione (99mg) ~
yl}propy!)-3,7-dihydro-1H- (121mg) min

purine-2,6-dione

@*{x: ]/\/o\jié[:)—m 2-(3- m/z

8-chloro-3-

chloropropyl)- 457
pentyl-7-(2- 5. [MH]
-1-vi)-
205 | 8-chloro-3-pentyl-1-{3-[5- 3‘;2‘:5; dro’_’1)H_ (phenylmethyl) | 98 | *
henylmethyl)-1,3,4- v -1,3,4- RT
(p ermy methyl) purine-2,6- 3
oxadiazol-2-yl}propyl}- dione (104mg) oxadiazole 3.35
3,7-dihydro-1H-purine- (99mgq) min
2,6-dione
H
a \o?‘/\/\j\jj[ )—a 2-[(2-chloro-4- m/z
" g 8-chloro-3- fluorophenyl)m 509
tyl-7-(2-
g p:)”gn 1(|) ethyl]-5-(3- [MH]
206 propen-i-y chloropropyl)- | 98 | *
8-chloro-1-(3-{5-[(2- 3,7-dihydro-1H- 134 RT
chloro-4- purine-2,6- L

dione (104mg) oxadiazole 3.52
fluorophenyl)methyi]- g (121mg) min

1,3,4-oxadiazol-2-
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2,6-di one 8.2

mz 458 [MH "

RT 3.23mn
were prepared using a nethod anal ogous to that for

The foll ow ng conmpounds (Table 23)
Exanpl e 19,

using the
appropri awe 20ernamsel e and 3-[ 3- al ky1-8-chl or o- 2, 6- di oxX0PTT(EP2006/007865

propen-1-y1)-2,3,6, 7-tetrahydro-1H purin-1-yl]propyl nethanesul fonate. NDAP
was 5eangyedffn further purfy—these conpoungs—asuf-H-etrenttypure
f ol | owi ng nor nalyl}plopyle-3epantits® ©grlaphy. 10 Tablie 23 Exanpl ¢ Strdcturg Nane
Yield (nel) WO Eraifpmelic. (.. N diocl o Yol
3-butyl 48-chl gro (%&) (4 nethylphenyl)neth yl] 2H-tetir azol|- 2-
yI}prop)H 3 dnnyulu J.I pullll —26~ thofne—35—t—tz—457 [?w T3+RT13. 40m
in 317 F o N N\ .. Nkb«N N |j N- ci | 3-butyl-8-chloqo-1-1111
[3-(5-([|4- (trlfgﬁﬁﬁGWEthﬁh e nyl i met hyl}- 2k teﬁ(gzol-a- m/z
F 8-chloro-3-
chloropropyl)- 493
pentyl-7-(2- 5-[(2.4 (MH]
8-chloro-1-(3-{5-[(2,4- propen-1-yl)- , ’ .
207 . . difluorophenyl) | 43
difluorophenyl)methyl]- | 3,7-dihydro-1H-
. ) methyl]-1,3,4- RT
1,3,4-oxadiazol-2- purine-2,6- ;

. oxadiazole 3.40
yl}propyl)-3-pentyl-3,7- dione (104mg) (111mg) min
dihydro-1H-purine-2,6- g

dione
° H
\[/\/\ij["
- o |N/>_cI 8-chloro-3-(3-
cyclopropylprop 2(3- m/z
hi )- 469
HW yi-7-(2-propen- | LR MH]
208 8-chloro-3~(3- 13,71 ohenyimethyl) | 95 |
cyclopropylpropyl)-1-{3- dihydro-1H- 13.4- RT
[5-(phenylmethyl)-1,3,4- purine-2,6- oxa(;ia’zole 3.34
oxadiazol-2-yl]propyl}- dione (99ma) min
3,7-dihydro-1H-purine- (108mg)
2,6-dione
N
c \:ll/\/:i&")_cu
Ff HW 08::":?'?;'(2; 2-[(2-chloro-4- m/z
yclopropy'prop fluorophenyl)m 521
8-chloro-1-(3-{5-[(2- yl)-7-(2-propen- ethyl]-5-(3- (MH]
chloro-4- 1-y1)-3,7- .
209 . chloropropyl)- 99
fluorophenyl)methyl]- dihydro-1H- 134 RT
1,3,4-oxadiazol-2- purine-2,6- L
dione oxadiazole 3.51
yl}propyl)-3-(3- (121mg) min
cyclopropylpropyl)-3,7- (108mg)
dihydro-1H-purine-2,6-
dione
] \°Wj\jj[nf%cn 8-chloro-3-(3- 2.(3- miz
NN PN cyclopropylprop | chloropropyl)- 505
1)-7-(2-propen- 5-[(2,4- [MH]
0 1-y1)-3,7- difluorophenyl) o *
8-chloro-3-(3- dihydro-1H- methyl]-1,3,4- RT
cyclopropylpropyl)-1-(3- purine-2,6- oxadiazole 3.40
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yl ) propyl1-3, 7- di hydro-1H purine- 43.6 mz 511 [M\H+ RT 3.52min
2, 6-di one 318 11,0 N-tilzOAjit:i-ci NN N NN 3-butyl-8-chl oro-1-
[ 3- (5-{[ wWo(nerdigicoxy) phenyl ] methyl)-2Htetrazol - 2-yl POTEPIMHAOB]SES
di hydro-1H purine- 2,6-dione 38.2 mlz 473 RT 3.24m in 319 * /| N"----"_N
| AOAN 1+t Cl ;- --- 3-butyl-8-chloro-1- (3-{6~-H{2—Fluerepheny)rethyl
H 1H 1- |]1-1 yf/l propy15{@,4- di hydro- liiqoeriney 2,@1tinghe 13.7 ninin 461 [ M\*
RT 3.07min 32Qiflaorophenyl)methyl]- (108mg)
1,3,4-oxadiazol-2-
yl}propyl)-3,7-dihydro-1H-
purine-2,6-dione
F \o]/\/\i&n»_m
" o 3-butvl-8 2-(3- m/z
F \ Uy chloropropyl)- 479
chloro-7-(2-
3-butyl-8-chloro-1-(3-{5- ropen-1-yl)- 5-{(2,4- [MH]
211 [(2,4- Propen-¥Y'" | ifluorophenyl) | 38.9 | *
) 3,7-dihydro-1H-
difluorophenyl)methyl]- . methyl]-1,3,4- RT
) purine-2,6- ;
1,3,4-oxadiazol-2- . oxadiazole 3.31
] dione (99mg) .
yl}propyl)-3,7-dihydro-1H- (111mg) min
purine-2,6-dione

10

15

Synthesis of chloropropyl 1,3,4-oxadiazole intermediates from Table 15:

2-[(2-chloro-4-fluorophenyl)methyl]-5-(3-chloropropyl)-1,3,4-oxadiazole
2-(3-chloropropyl)-5-[(2,4-difluorophenyl)methyl]-1,3,4-oxadiazole
2-(3-chloropropyl)-5-(phenylmethyl)-1,3,4-oxadiazole

Diacyl hydrazines (500mg, synthesis below) were stirred in dry toluene (4ml) and
~ phosphorus oxychloride (4ml) was added. The mixtures were heated at 90°C for 2h
then allowed to cool and the solvents evaporated. The residues were dissolved in dry
toluene, evaporated and then partitioned between EtOAc and aqueous NaHCO;. The
organic phases were washed with brine, dried over Na,SO, and evaporated to give the
required oxadiazoles as colourless oils. These were not purified further but reacted

directly with the xanthines as above.

Yield
Diacyl hydrazine Oxadiazole product (r:g) LC/MS
H N—N cl
- c
m" o ‘o~ miz 237
° 2-(3-chloropropyl)-5 [MH]*
T\ e 446 .
4-chloro-N'- (phenylmethyl)-1,3,4- RT 2.94min
(phenylacetyl)butanohydrazide oxadiazole
N c N—
N Cl
m N \Q/«oﬁ\/\/ m/z 2&39
F cl 405 [MH]
4-chloro-N'-[(2-chloro-4- 2-[(2-chloro-4- RT 3.17min
fluorophenyl)acetyl]butanohydrazide fluorophenyl)methyl]-5-
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Ollo
1-1Htetrazol -1- yl}propyl)-3,7- dihydro-1H purine- 2,6-dione 15.0 niz

ONN .--1) ' N1?1A 3-butyl-8-chloro-1- fluorophenyl)nethyl

461 [ ML- WO 2R07/012610m in 321 111 " tr----"NN "N -"NA- ciPCONR2006/007865

3- but yl
di hydra

N, Cl

1] - 1H-t

[ MH]

10

15

20

25

30

-8-chloro-1- fl uorophenyl )nmet hyl F1H-tetrazol -1- yl}propyl)- 3 7-

7 mz 461 rl\ll-lr RT3 10m+ 2322

oTrrr 1 Lo =y =

-1H-purine- 2 6-dione-1
=N NN 3- butyl -8-chl oro- 1 (3- {(?»-Chbmprc;byl)e‘r a{ﬁheryl)n”et hy

I i \Q\/E—L/\/c'
H [\
N. Cl
m N ro | miz273
F o 2-(3-chloropropyl)-5- 333 [MH]"
4-chloro-N'-{(2,4- N [(2.4- RT 3.03min
difluorophenyl)acetyllbutanohydrazide | difluorophenyl)methyi]-

1,3,4-oxadiazole

etrazol -1- yl}propyl)-3,7- dihydrexddfapsiei ne- 2, 6-dijone 8.4 m

Preparation of 4-chloro-N'-(phenylacetyl)butanohydrazide
[0}

To 4-chlorobutyryl chloride (1.12ml, 10mmol) in dry DCM (10ml) was added, dropwise,
over 40min, a mixture of phenylacetic hydrazide (1.5g, 10mmol) and DIPEA (1.77ml,
10.2mmol) in dry DCM (40ml) at room temperature. A dense white precipitate formed.
After a further 20min. 2M HCI (30ml) was added and the title compound (white solid)
was filtered off, washed with water and dried (2.24g).

LC/MS: m/z 255 [MH]", RT 2.20min.

Preparation of 4- chloro N'-[(2-chloro-4-fluorophenyl)acetyl]butanohydrazide
Cl

~ (i) A solution of 2-chloro-4-fluorophenylacety! chloride (10mmol) in dry DCM (15ml) was

added over 20min to a mixture of t-butyl carbazate (1.32g, 10mmol) and DIPEA
(1.77ml, 10.2mmol) in dry DCM (20ml). After stirring for a further 2h, the mixture was
washed with 1M HCI then with aqueous NaHCOs;. A white solid precipitated at this
point, which was filtered off, washed with water and DCM then dried to yield 1,1-
dimethylethyl 2-[(2-chloro-4-fluorophenyl)acetyl]hydrazinecarboxylate (1.949).

(i) This compound (1.92g, 6.34mmol) was suspended in dioxan (2ml) and 4M HCI in
dioxan (5ml) was added. A dense white precipitate formed. After 1h the mixture was
partitioned between EtOAc and saturated aqueous NaHCO; and the organic phase
washed with brine, dried (Na,SO,;) and evaporated giving 2-(2-chloro-4-
fluorophenyl)acetohydrazide as a white solid (1.07g).

(i) A mixture of 2-(2-chloro-4-fluorophenyl)acetohydrazide (909mg, 4.5mmol) and
DIPEA (0.817ml, 4.7mmol) in dry DCM (65ml) was added over 20min to 4-chlorobutyryl
chloride (0.505ml, 4.5mmol) in dry DCM (5ml). After 1.5h, 2M HCI was added and the
precipitated 4-chloro-N'-[(2-chloro-4-fluorophenyl)acetyllbutanohydrazide was filtered
off, washed with water and dried (1.24g).
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3.17min 323 C O NNI..40AN | N-O1 f 3-butyl-8-chloro-1- (3451(3-

chl or ophenyl )methy 1]-1Htetrazol -1- yl}propyl)-3,7- dihydro-1H purine-

2, 6- di onewoeoer/arw1477 [ ML-1]1* RT 3.23min 324 ci 0 S PCINEP2006/0DI465
"Nr-NANNci ) 3-butyl-8-chloro-1- (3-{5-[(4- chlorophenyl) nethy

1] -1H-tetrazol - 1- yl } propyl) -3, 7- di hydro-1H purine- 2,6-dione 17.0 nlz
477 [ MrLGIMS3 n22 807 tMBPSREG.61min, , ,,, , N)LN ' NA L.-ci ,f) ONN
3-butyl-8-chloro-1- (3-{5-[(2-

Preparation of 2-(3-chloropropyl)-5-[(2,4-difluorophenyl)methyl}-1,3,4-oxadiazole
F (o]

/@/\"/n\uk/\/c'
o
F

5 (i) A solution of 24-diflucrophenylacetyl chloride (10mmol) in dry DCM (15ml) was
added over 10min. to a mixture of t-butyl carbazate (1.32g, 10mmol) and DIPEA
(1.77ml, 10.2mmol) in dry DCM (20ml). After stirring for 1.5h the mixture was washed
with 1M HCI then with aqueous NaHCQ3. The organic phase was evaporated to afford
1,1-dimethylethyl 2-[(2,4-difluorophenyl)acetyl]hydrazinecarboxylate as a white solid.

10
(i) 1,1-dimethylethyl 2-[(2,4-difluorophenyl)acetyl]hydrazinecarboxylate (10mmol) in
dioxan (5ml) was stirred with 4M HCI in dioxan (8ml) for 1.5h. The mixture was
partitioned between EtOAc and saturated aqueous NaHCO; and the organic phase
washed with brine, dried (Na,SO,) and evaporated. Reaction was incomplete so the
15  residue was stirred again with 4M HCI in dioxan (10ml) for 2.5h. Workup as previously
gave 2-(2,4-difluorophenyl)acetohydrazide as a solid (670mg).

(ii) A mixture of 2-(2,4-difluorophenyl)acetohydrazide (570mg, 3.06mmol) and DIPEA
(0.553ml, 3.2mmol) in dry DCM (30ml) was added to 4-chlorobutyryl chloride (0.343ml,
20 3.06mmol) in dry DCM (5ml) over 15min. An immediate white precipitate formed. After
stirring for 1h, 2M HCI (20ml) was added and the solid 2-(3-chloropropyl)-5-[(2,4-
difluorophenyl)methyl]-1,3,4-oxadiazole was filtered off, washed with water and dried
(726mg).
LC/MS: m/z 291 [MH]*, RT 2.45min.
25 _
Example 212 : 3-Butyl-8-chloro-1-[4-(3-phenyl-5-isoxazolyl)butyl]-3,7-dihydro-1H-
purine-2,6-dione

a) 3-Butyl-8-chloro-1-[4-(3-phenyl-5-isoxazolyl)butyl]-3,7-dihydro-1H-purine-2,6-dione

N—
®’—</o‘\/\/\o
>

s 1

3-Butyl-8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (100mg,
0.354mmol) and 4-(3-phenyl-5-isoxazolyt)-1-butanol (77mg, 0.355mmol) were
~dissolved in dry THF (4ml) under nitrogen. A solution of dibenzyl azodicarboxylate
(94%, 224mg, 0.708mmol) in dry THF (2ml) was added. The mixture was cooled to 0°C

35 and a solution of triphenylphosphine (185mg, 0.708mmol) in dry THF (1ml) was added.
The mixture was stirred for 20min at 0°C then at room temperature overnight. The
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met hyl phenyl )nmeth yl1]-1Htetrazol -1- yl}propyl)-3,7- dihydro-1H purine-
2,6-dione 15.1 mz 457 Rl 3.15mlIn 326 *o ",, N'-"N, N, -,N.:34Ale--cl ONN
) 3-but we&eehiioren- 1- (3-{5-[(3- nethyl phenyl) net h yl] ptirredocaashs 1-
yl }propyl) -3, 7- di hydro-1H purine- 2,6-dione 18.6 nlz 457 [Ml-1)* RT 3.18m
in 327 i N?2.7-"NN -ci ,..:,1 Netl, "OO'"NL N) --- ,
3- but y| -iBixtune or was- 48egagsed| ( themetstirep hewittnemoerphqlipeopyd-pogmiy-  and
y1] - 1H t@traag@iphenylBhdsphire)ddttaBiuri(0e - (82nfy) difemed 5A. AN farthér? Govhgt oRl
3. 19mi ntetrakis(triphenylphosphine)palladium(O) was added and stirring continued overnight.

The reaction was worked up by partition between EtOAc and 2M HCI, the organic

5 phase evaporated and purified by aminopropyl SPE (5g) washing with THF-MeOH
(1:1), MeOH and eluting with DCM-MeOH (1:1) containing 5% AcOH. Further
purification by MDAP afforded the title compound (56mg).

LC/MS: m/z 442 [MH]*, RT 3.59min.

10  b) 4-(3-Phenyl-5-isoxazolyl)-1-butanol

N{ \ OH
o .
To N-hydroxybenzenecarboximidoyl chloride (622mg, 4mmol) in dry DCM (6ml) was
added 5-hexyn-1-ol (431mg, 4.4mmol). The mixture was cooled to 0°C under nitrogen
as triethylamine (0.612ml, 4.4mmol) was added dropwise over 10min. Stirred for a
15  further 20min at 0°C then at room temperature overnight. The mixture was washed with
water and the organic phase evaporated. The product was purified by silica SPE (20g)
eluting with EtOAc-cyclohexane (1:2, then 3:1) to give a white waxy solid (443mg).
LC/MS: m/z 218 [MH]", RT 2.74min.

20 Example 213: 3-Butyl-8-chloro-1-{3-[3-(phenylmethyl)-5-isoxazolyl]propyl}-3,7-
dihydro-1H-purine-2,6-dione

a) 3-Butyl-8-chloro-1-{3-[3-(phenylmethyl)-5-isoxazolyl]propyl}-3,7-dihydro-1H-purine-

2,6-dione
[o]

H
N
= l />—CI

N
-0
0 >N~ N

1

Prepared analogously to 3-butyl-8-chloro-1-[4-(3-phenyl-5-isoxazoly!)butyl]-3,7-dihydro-

1H-purine-2,6-dione (Example 213) using half the molar quantities, starting from 3-

butyl-8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione  (50mg, 0.177mmol)

and 3-[3-(phenylmethyl)-5-isoxazolyl]-1-propanol (38.4mg, 0.177mmol). Yield 24.2mg,
30 LC/MS: m/z 442 [MH]*, RT 3.43min.

\
N

b) 3-[3-(Phenylmethyl)-5-isoxazolyl]-1-propanol

OH
N )
0
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32840 ,....-..."....-... NNriNc;:;0ANit ci )) 3-butyl-8-chloro-1-
[3-(5-0- (trifluoronethyl)phe nylinethyl}-1H tetrazol-1- ppropyli-3,7-

ydi hydr o-wekpawaimsi 2, 6-dione 17.7 mz 511 [VH* R 3. BCWEPR0BAG78ES F Fi | | i
NMIl-c i "w-- NN 3-butyl-8-chloro-1- [3-(5-{[4- (trifluoromethyl)phe

nyl ] methyll- 1H tetrazol-1- Apropyl]-3,7- dihydro-1Hpurine- 2,6-dione
21.6 mSynBiekiseM Has RTwith 3%&%@0%5-m@anlw)-mutanm1. ysing 1 >N-pydroxy-2-

1C N6O, -dHen I@ﬂﬂﬂﬁfﬁhoﬁtﬁlﬂri@éQ253m?,3‘r.65m(0ﬂ)2and(#ﬂ"ehlthxm)(p)wﬁg,l 1.65mmol).

met hyl }'inle_l'd Gquagfcbla'le );E-"glN)d?lropyl -3, 7- dihydro-1H purine- 2,6-dione 16.3

LC/MS: m/z 218 [MH]*, RT 2.62min.

5
Comparative Example B: 8-Chloro-1-[3-(2-furanyl)propyl]-3-pentyi-3,7-dihydro-
1H-purine-2,6-dione, sodium salt
(o} .
Na
@MN)g[N_}
\ p—C
. O)\N N
10

A GreenHouse™ tube equipped with a stirrer was charged with a 0.25ml aliquot of a
0.54M solution of 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(0.13mmol) in THF. To the mixture was added 3-(2-furanyl)-1-propanol (21mg,
0.16mmol, 1.2eq) in THF (0.25ml), followed by a 0.25ml aliquot of a 0.71M solution of

15  bis(1,1-dimethylethyl) (E)-1,2-diazenedicarboxylate (0.18mmol) in THF and then a
0.25ml aliquot of a 0.71M solution of triphenylphosphine (0.18mmol) in THF. The
solution was stirred in a GreenHouse™ under nitrogen for 16h. To the mixture was
added a further 0.25ml aliquot of a 1.4M solution of bis(1,1-dimethylethyl) (E)-1,2-
diazenedicarboxylate (0.36mmol) in THF and then a further 0.25ml aliquot of a 1.4M

20 solution of triphenylphosphine (0.36mmol) in THF. The mixture was stirred for 16h
under a stream of nitrogen.

Tetrakis(triphenylphosphine)palladium(0) (16mg, 0.014mmol) and morpholine (0.12ml,
1.35mmol) were added to the mixture which was stirred for 16h under a stream of
25 nitrogen. The reaction mixture was concentrated under nitrogen and the crude material
- dissolved in aqueous NaOH solution (0.5ml, 2M). The resulting solution was purified
using aminopropyl SPE (eluting with AcOH in DCM and MeOH). Further purification
using C18 SPE (eluting with a water, ammonia and MeCN mixture) afforded the title
compound as a clear gum (22mg, 45%).
30 LC/MS: m/z 365 [MH]*, RT 3.48min.
'H NMR (DMSO-d) 8: 0.85 (t, 3H, J = 7Hz), 1.35-1.19 (m, 4H), 1.62 (m, 2H), 1.79 (m,
2H), 2.59 (t, 2H, J = 8Hz), 3.93 — 3.80 (m, 4H), 6.14 (d, 1H, J = 3Hz), 6.32 (dd, 1H, J =
3 and 2Hz), 7.48 (d, 1H, J = 2Hz).

35 The following compounds (Table 16) were prepared by a method analogous to that for
Comparative Example B.
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mz 473 [MAr RT 3.10min 331 *o / W---"N NN-ci NN )) 3-butyl-8-chloro-1-
[ 3-(5-{[4- (nethyloxy)phenyl] nethyl}-1Htetrazol- 1-yOpropyl]-3,7-

di hydr o- IMOpR0e7&20612, 6- di one 20.8 nmlz 473 [ MHr RT 3. O5mPCH/ER3W6/ b3 | - Cl
NNOLINON 71) 3-butyl-8-chloro-1- {345-(2- thienylnethyl)-1H tetrazol-1-

yl ] propyl}-3,7- di hydro-1H purine- 2,6-dione 11.8 mz 448 [MEWRT 3.02min
333 # Cl a

Table 16
Yield
Example Structure ! LC/MS
(mg)

X (v w

AN N, Ne

AN N NJI -
e Py

m/z 487 [MH]"
214 (H 9 RT 3.15min
8-chloro-1-{3-[2,5-dioxo-4-(phenylmethyl)-1-
imidazolidinyl]propyl}-3-pentyl-3,7-dihydro-1H-

purine-2,6-dione, sodium salt

-Na'

sasers
/
Sagis o

m/z 451 [MH]*
213 19 RT 4.06min
1-[3-(4-biphenylyl)propyl]-8-chloro-3-pentyl-3,7-
dihydro-1H-purine-2,6-dione, sodium salt

The following compounds (Table 17) were prepared using a method analogous to that
5 for Example 113, from the corresponding acids and (12)-4-(3-butyl-8-chloro-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxybutanimidamide.

Table 17

o)
RIS y
)\ | )—c
0 >N~ N
0 ))

Example Name Compound: R1 = LC/MS
3-butyl-8-chloro-1-{3-[5-(3- Qﬁ
216 methylphenyl)-1,2,4-oxadiazol- e, m/z 443 [MH]"
3-yl]propyl}-3,7-dihydro-1H- RT 3.47min
purine-2,6-dione
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o/ 1441 N1) N e-cl IN 3-butyl-8-chloro-1- (3-{5-[(2, 6-
di chl orophenyl ) nmet hyl]-1Htetrazol-1- yl}propyl)-3,7- dihydro-1H puri ne-

2, 6- di onew020er/mmez 512 [ ML-1]+ RT 3.27min 334 F ||| oPRT/EP2006/007865 .
Nr-N NN --ci N 8-chloro-3-propyl-1- [3-(5-{[4- (trifl uororrethyl)phe
nyl ] met hyl}-2H tetrazel-2-—yl)propyd-3—7—di-hydro TH-pur-ne—26 gi one
15.5 m 7 Ex@impleVN RT 3. 38Manme 335 # 0§ Compound: R1 = LC/MS
3-butyl-8-chloro-1-{3-[5-(4- Q
217 methylphenyl)-1,2,4-oxadiazol- e m/z 443 [MH]"
3-yl]propyl}-3,7-dihydro-1H- RT 3.34min
purine-2,6-dione 15(
3-butyl-8-chloro-1-[3-(5-{[4-
o1 | (dimethylamino)phenyljmethy}- Nt miz 486 [MH]"
1,2,4-oxadiazol-3-yl)propyl}-3,7- N RT 3.24min
dihydro-1H-purine-2,6-dione
3-butyl-8-chloro-1-{3-[5-(3-
219 thienylmethyl)-1,2,4-oxadiazol-3- oN:"/\/% m/z 449 [MH]*
yllpropyl}-3,7-dihydro-1H-purine- QJ/ RT 3.24min
2,6-dione
3-butyl-8-chloro-1-{3-[5-(1H- Ne
220 indol-3-ylmethyl)-1,2,4- - °3~/\/7Z m/z 482 [MH]*
oxadiazol-3-yl]propyl}-3,7- 8 RT 3.29min

dihydro-1H-purine-2,6-dione

Example 221: 8-Chloro-3-propyl-1-{4-[3-(2-pyridinyl)-1,2,4-oxadiazol-5-yl]butyl}-
3,7-dihydro-1H-purine-2,6-dione

a) 8-Chloro-3-propyl-1-{4-[3-(2-pyridinyl)-1,2,4-oxadiazol-5-yl]butyl}-3,7-dihydro-1H-
~ purine-2,6-dione

Qf( | />—CI

)\

g

10 A solution of 8-chloro-7-(2-propen-1-yl)-1-{4-[3-(2-pyridinyl)-1,2,4-oxadiazol-5-yl]butyl}-
3,7-dihydro-1H-purine-2,6-dione (40mg, 0.09mmol) in DMF (3ml) was treated with
potassium carbonate (15mg, 0.11mmol) and 1-iodopropane (19mg, 0.11mmol). The
mixture was heated at 40°C for 3h then at 70°C for a further 3h. The mixture was
cooled and degassed by the successive application of vacuum and nitrogen gas. The

15  mixture was then treated with a solution of tetrakis(triphenylphosphine)palladium(0)
(10mg, 0.009mmol) and morpholine (0.1ml, 1.2mmol) and then stirred overnight. The
mixture was evaporated and partitioned between chloroform (2ml) and water (2ml). The
aqueous phase was extracted with further chloroform (2ml) and the combined organics
evaporated and the residue dissolved in methanol (2ml). The solution was applied to a

20 1g aminopropyl SPE and eluted with methanol and then with 5% acetic acid in

131



14,/ 1Tr."-N NNAN N Ne-ci H3, 7-di hydro-1H 8-chloro-1-(3-{5-[(2-
chl orophenyOrethy 1]-1 Htetrazol-1- yl}propyl)-3-propyl- purine-2,6-dione
1.6 mz A0 2pKM780L 3.00min 336 Cl 4 o /N-1--111%""N RCIT/ER2006/0085 N P N
it ci 8chloro-1-(3-{5-[(3- chlorophenyl)nethy IH Htetrazol -1-
yl } propyl)-3-propyl - 3,7-di hydro-1H purine-2,6-dione 7.1 mz 463 [ M\#+ R
3. 06m i metBafol#Pooducktantainivgn fradtionNsver® abbleld NndN\evapgraied @nd-the (pgoqust [ ( 2-
net hyl piaRerORRiifled by MDAP to reveal 8-chloro-3-propyl-1-{4-[3-(2-pyridinyl)-1,2,4-
oxadiazol-5-yl)butyl}-3,7-dihydro-1H-purine-2,6-dione (1.4mg) as a white solid.
LC/MS: m/z 430 [MH]*, RT 2.84min.

5
b) 8-Chloro-7-(2-propen-1-yl)-1-{4-[3-(2-pyridinyl)-1,2,4-oxadiazol-5-yl]butyl}-3,7-
dihydro-1H-purine-2,6-dione
/
N Ne
A | )—a
o7y N
10

A suspension of N-hydroxy-2-pyridinecarboximidamide (1.15g, 8.4mmol) in anhydrous
THF (20ml) was treated with sodium methoxide (0.38g, 7.0mmol) and the mixture
stirred for 5min. The mixture was treated with ethyl 5-[8-chloro-2,6-dioxo-7-(2-propen-
1-y1)-2,3,6,7-tetrahydro-1H-purin-1-yl]pentanoate (2g, 5.6mmol) and the stirred for
15  about Smin until all the material had dissolved. The mixture was then sealed and
heated in a microwave at 120°C for 15min then cooled and partitioned between ethyl
~acetate (100ml) and saturated aqueous sodium bicarbonate (50ml). The aqueous
phase was extracted with further ethyl acetate (50ml) and the combined organics dried
(MgSO0,), filtered and evaporated. The product was purified by flash chromatography
20 using a gradient elution from 1:9 ethyl acetate/cyclohexane to ethyl acetate to reveal 8-
chloro-7-(2-propen-1-yl)-1-{4-[3-(2-pyridinyl)-1,2,4-oxadiazol-5-yl]butyl}-3,7-dihydro-1H-
purine-2,6-dione (1.49g) as a white solid.
LC/MS: m/z 428 [MH]", RT 2.70min.

25  Similarly prepared was 8-chloro-1-(3-{3-[(2,4-difluorophenyl)methyl]-1,2,4-oxadiazol-5-
yl}propyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione using ethyl 4-[8-chloro-
2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purin-1-yl]Jbutanoate. '

LC/MS: m/z 463 [MH]*, RT 3.09min.

30 c) Ethyl 5-[8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purin-1-
" yllpentanoate

L
RAgre s

35 A solution of 8-chloro-7-(2-propen-1-yl)-3-({[2-(trimethylsilyl)ethyl]Joxy}methyl)-3,7-
dihydro-1H-purine-2,6-dione (10g, 28mmol) in DMF (10ml) was treated with potassium
carbonate (4.8g, 35mmol) and ethyl 5-bromopentanoate (6.5g, 31mmol) and then
heated to 70°C for 3h, cooled and evaporated. The residue was partitioned between
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]-1Htetrazol -1- yl}propyl)-3-propyl- 3,7-di hydro-1H puri ne- 2, 6-di one
.2 mz 443 [ML-1]1+ Rl 2.97min 338 011 o ,1:4...... , NNNDANI) N
, 1 8- chlwoaedna1&6i5-[ (3- met hyl phenyl )nmeth yl]- 1I—I—tetrar:mJE1>1906/007865
| } propyl)-3- propyl 3, 7-di hydro-1H purine-2,6-dione 5.7 mz 443 [VH + Rl
3.01m in 339 * ---"-NNNLN , NN-cl oNNI) 8-chloro-1-(3-{5-[(4-
met hy| phethyllacetatd (WD )ahd watea (Smi)L-Thel drogarip phaseawps dpigd (MgSQ.)dfiltered o- 1H-
puri ne- Zafr divitRatedOard dhéthude liftbMhediate dissolved in dichloromethane (90ml),
treated with trifluoroacetic acid (17ml) and the mixture stirred at ambient temperature
overnight. Toluene (50ml) was added and the mixture evaporated to dryness. The
5 product was purified by flash chromatography using a gradient elution from
cyclohexane to ethyl acetate to reveal 8.65¢g of ethyl 5-[8-chloro-2,6-dioxo-7-(2-propen-
1-yl)-2,3,6,7-tetrahydro-1H-purin-1-ylJpentanoate as a white solid.
LC/MS: m/z 355 [MH]', RT 2.75min.

10  Similarly prepared was ethyl 4-[8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-
1H-purin-1-yl]butanoate.
LC/MS: m/z 341 [MH]", RT 2.61min.

d) 8-Chloro-7-(2-propen-1-yl)-3-({[2-(trimethyisilyl)ethyl]Joxy}methyl)-3,7-dihydro-1H-
15  purine-2,6-dione

& )—c

’SI\
To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (5g,
20 ' 22.1mmol) in DMF (80ml) was added 2-2-(trimethylsilyl)ethoxymethyl chloride (4.3ml,
24.2mmol) and sodium carbonate ( 2.6g, 24.2mmol). After stirring at room temperature
overnight further 2-2-(trimethylsilyl)ethoxymethyl chloride (4.3ml, 24.2mmol) and
sodium carbonate (1.3g, 12.1mmol) were added and stirring continued for 2h. The
reaction mixture was then partitioned between 5% LiCl aq and ethyl acetate. The
25 organic extract was separated, washed with brine, dried (MgSO,) and concentrated.
 Purification by Biotage™ chromatogratphy using a silica cartridge eluting 1:4-1:2 ethyl
acetate/cyclohexane afforded the title compound (3.14g, 40%).
m/z 374 [MNH,"]

30 The following compounds (Table 18) were prepared by a method analogous to that for
Example 221, from 8-chloro-7-(2-propen-1-yl)-1-{4-[3-(2-pyridinyl)-1,2,4-oxadiazol-5-
yl]butyi}-3,7-dihydro-1H-purine-2,6-dione and the appropriate alkylating agent.

35 Table 18
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24.1 m z
8-chl oro

yl }propyl)

RT 3.01lmin 340 0o
(trifluoronethyl)phe nyl]nethyl}-1H tetrazol -
d| hydro MWOReYNE612, 6-di one 3.3 mz 497 [ MHr
: .N / VN e-ci
“2H tetrazol ;
i s

- propyl

.

CN--

yl } propyl) - 3-propyl - 3,

20m i 342 *o ,

3,7 dihyd*O/
dhydio

"N -

) met hyl ] -

N'---- N

NNNN 8- chl or o- 3- propy1- 1-

[ 3454] 3-
1- yl)propyl]-3,7-

RT 3. 16m iPRTAR2006007865
N=NNN 8- chl or o- 1- (3 {5-[(2- nethyl phenyl)rreth
7-di hydro-1H purine-
N. N NN
1Htetrazol -
I purine-2, 6-di one

Example

Name

Yield (mg)

m/z

RT (min)

222

8-chloro-3-methyl-1-{4-
[3-(2-pyridinyl)-1,2,4-
oxadiazol-5-yl)butyl}-
3,7-dihydro-1H-purine-
2,6-dione

1.7

402

2.53

223

8-chloro-3-ethyl-1-{4-[3-
(2-pyridinyl)-1,2,4-
oxadiazol-5-yl)butyl}-
3,7-dihydro-1H-purine-
2,6-dione

1.4

416

2.66

224

8-chloro-3-(2-
methylpropyl)-1-{4-[3-
(2-pyridinyl)-1,2,4-
oxadiazol-5-yl]butyl}-
3,7-dihydro-1H-purine-
2,6-dione

2.0

444

2.99

225

8-chloro-3-(3-
methylbutyl)-1-{4-[3-(2-
pyridinyl)-1,2,4-
oxadiazol-5-yl]butyl}-
3,7-dihydro-1H-purine-
2,6-dione

1.6

458

3.21

226

8-chloro-1-{4-[3-(2-
pyridinyl)-1,2,4-
oxadiazol-5-yl]butyl}-3-
(4,4 ,4-trifluorobutyl)-3,7-
dihydro-1H-purine-2,6-
dione

2.1

408

3.07

227

2,

8-chloro-3-[2-
(phenyloxy)ethyl]-1-{4-
[3-(2-pyridiny!)-1,2,4-
oxadiazol-5-yl]butyl}-
3,7-dihydro-1H-purine-
2,6-dione

1.7

508

3.1
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1.3 mz 447 [MH R 2.89min 343 N/1;1IN ci nr-N N 8-chl oro-3-propyl-1-
{3-[5-(2- thienylnethyl)-1H tetrazol-1- yl]propyl}-3,7- dihydro-1H purine-
2, 6- di oneve. 20071726435 [ ML- 1]+ RT 2.83min 344 0o N VNRCIHRRNGI00TH6S
8-chl oro- 1- (3 (5-{[4- (rrethyl oxy)phenyl] n'ethyl} 1H-tetrazo|
lyl)pr p.yn 3 “GCyl?; + u:lyuv 1II‘|JUIIIIC 2 6—dioneTt—2mz—459 [NH]
RT 2. 87 i mpis 2| 110D o= - - Yield (mg) | m/z | RT (min)
8-chloro-3-[3-
N (methyloxy)propyl]-1-{4-
228 KL [3-(2-pyridinyl)-1,2,4- 10 |460| 265
P oxadiazol-5-yl]butyl}-
o 3,7-dihydro-1H-purine-
2,6-dione
The following compounds (Table 19) were prepared by a method analogous to that for
Example 221, from 8-chloro-1-(3-{3-[(2,4-difluorophenyl)methyi]-1,2,4-oxadiazol-5-
5  vyl}propyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione and the appropriate
alkylating agent.
Table 19
F
F Q H
>:< Ne N)iN
\N /\J)/\Ao)\"q | N/>—CI
10 R
Example R= Name (ergl;; m/z (g;[‘)
8-chloro-1-(3-{3-[(2,4-
* difluorophenyl)methyl]-1,2,4-
229 éH oxadiazol-5-yl}propyl)-3- 1.7 437 2.92
3 methyl-3,7-dihydro-1H-purine-
2,6-dione
8-chloro-1-(3-{3-[(2,4-
* difluorophenyl)methyi]-1,2,4-
230 k oxadiazol-5-yl}propyl)-3-ethyl- 1.4 451 3.06
3,7-dihydro-1H-purine-2,6-
dione
8-chloro-1-(3-{3-[(2,4-
X difluorophenyl)methyl]-1,2,4-
231 oxadiazol-5-yl}propyl)-3- 2.2 465 3.22
propyl-3,7-dihydro-1H-purine-
2,6-dione
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N; Al-cl CNN 1) 8-chloro-113-(54[4- (methyl oxy)phenyl] nethyl}-2Htetrazol -
2-yl)propyl]-3- propyl-3,7-di hydro- 1H purine-2,6- dione 19.7 mz 459

[ ML- 1] * RYO200M1736m 346 410 / rif-""NN -CI N -oN 1) SPECHIERR@6DAT6T 5-{[ 2-
(met hyl oxy)phenyl] }-1Htetrazol - 1-yl )propyl] 3 propyl 3, 7-di hydr o-

1H pur|

rret hyI

A = /Il:n [N 1] 2 Qg

) 4. .
[3-(5-{[

U L,

U
n

2E>fdnnpte o

-hZC)

IJ|
Trif

R
Z———FoJ [V L7 I [-ranvya )|

ci F' m'''ONNF) F
uor omret hy’N‘)rfb‘he nyl ] met

hy](ﬂng?-H

8 chl
;

or Rl-
az@lin2-

232

*»

8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3-pentyl-
3,7-dihydro-1H-purine-2,6-
dione

2.6

493

3.54

233

8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl}-1,2,4-
oxadiazol-5-yl}propyl)-3-(2-
hydroxyethyl)-3,7-dihydro-1H-
purine-2,6-dione

2.7

467

2.72

234

8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3-(3-
hydroxypropyl)-3,7-dihydro-
1H-purine-2,6-dione

2.0

481

2.77

235

8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3-(4-
hydroxybutyl)-3,7-dinydro-1H-
purine-2,6-dione

1.4

495

2.80

236

8-chloro-3-(cyclopropylmethyl)-
1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-
dihydro-1H-purine-2,6-dione

1.8

477

3.30

237

8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3-(2-
methylpropyl)-3,7-dihydro-1H-
purine-2,6-dione

3.5

479

3.36

238

8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3-(3-
methylbutyl)-3,7-dihydro-1H-
purine-2,6-dione

3.1

493

3.53

239

8-chloro-3-(cyclobutylimethyl)-
1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
oxadiazol-5-yl}propyl)-3,7-

2.2

491

3.45

136




yl)propyl] -3, 7- di hydro-1H purine- 2,6-dione 24.5 mz 529 [MH R 3.22min
348 o FN. ii..-~.."..-~, Nhi, ci 3- butyl 8-chloro-1- [3-(5-{[5-fl uoro-2-
(trlfluorwmwlﬁfhe nyl]net hyl}-2H tetrazol -2- yl) pr @Y /EP2®6/P07865

di hydro-1Hpurine- 2,6-dione 25.3 nmiz 529 [ML-1] RT 3.51min N=NANr * |

349 A--¢—F /ll!\NONN — i) 3 buty'! 8—chlerort [3-\u 1|_o-|=ijui'\_-4-

(trifluoronethyl)) phe nyl] TE'[ hyl} 2H tetrazol - 2-| ylydopyl] - 3, 7RT
di hydr o{ IEkample fe- R B-di pne 11.5 niam&29 [MH] RT 3mgpm| ™Z | (min)

dihydro-1H-purine-2,6-dione

8-chloro-1-(3-{3-{(2,4-

1 difluorophenyl)methyl]-1,2,4-
240 \B/F oxadiazol-5-yl}propyl)-3-(4,4,4- 3.0 533 3.39
Fr trifluorobutyl)-3,7-dihydro-1H- ‘
purine-2,6-dione

8-chloro-1-(3-{3-[(2,4-
241 5\ difluorophenyl)methyl]-1,2,4-

*

oxadiazol-5-yl}propyl)-3-(3,3,3- 2.7 519 3.34
F~OF trifluoropropyl)-3,7-dihydro-1H-
purine-2,6-dione

-n

. 8-chloro-1-(3-{3-[(2,4-
H difluorophenyl)methyl}-1,2,4-
242 ) oxadiazol-5-yl}propyl)-3-[2- 1.6 543 3.44
©/ (phenyloxy)ethyl]-3,7-dihydro-
1H-purine-2,6-dione
8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
243 oxadiazol-5-yl}propyl)-3-[2- 2.8 495 3.1
~© (ethyloxy)ethyl]-3,7-dihydro-
1H-purine-2,6-dione
8-chloro-1-(3-{3-[(2,4-
*H difluorophenyl)methyl]-1,2,4-
_0

244 oxadiazol-5-yl}propyl)-3-[2- 2.6 481 2.98
(methyloxy)ethyl}-3,7-dihydro-
1H-purine-2,6-dione

* 8-chloro-1-(3-{3-[(2,4-
difluorophenyl)methyl]-1,2,4-
245 oxadiazol-5-yl}propyl)-3-[3- 21 495 3.04
~ (methyloxy)propyl]-3,7-
dihydro-1H-purine-2,6-dione
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I n 350 0o N NN *Nr-NN I t a 1 3-butyl-8-chloro-1- {3-{5-[(3, 4, 5-
rifluorophenyl)nme th ylk2Htetrazol -2- yl}propyl)-3,7- dihydro-1H purine-

6- di onevOer/02%61497 [MH + RT 3.45min 351 o 3-butyl PEBTHRREGHOTBES

triflu{o3r-of5meUt3h- yl)oxy iphenyflnethyl)-2H tetrazol-2-

]

propyl) -3, 7- di hydro-1H purine- 2, 6-di one 27 2 mz 527 [MH + RT 3.55min
Nt : Nrs%mul_Nl_&ﬁg/ E__&Chlgrogl -{4-[2-oxo-35ph thyl)-1spyrralidinyl]butyi}-3-

pentyl-3,7-dihydro-1H-purine-2,6-dione

|
t
2,
[ (
yl
F/

a) 8-Chloro-1-{4-[2-ox0-3-(phenylmethyl)-1-pyrrolidinyljbutyl}-3-pentyl-3,7-dihydro-1H-
5 purine-2,6-dione

)\ |,>—cn

A solution of 8-chloro-1-{4-[2-oxo-3-(phenylmethyl)-1-pyrrolidinyl]butyl}-3-pentyl-7-(2-
propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (0.35g, 0.67mmol), Pd(PPhs)s (0.082g,
0.07mmol) and morpholine (0.6ml, 6.7mmol) in THF (10ml) was degassed (sequential

10  evacuation followed by addition of nitrogen x 3) then stirred for 4h. The solution was
then loaded onto an aminopropyl SPE (5g) and eluted first with MeOH then
5%AcOH/MeOH to provide the title compound containing a small impurity. Further
purification over silica (10g SPE, gradient elution ether/ethyl acetate 1:0 to 0:1)

- provided the title compound as a clear oil (0.10g, 31%).

15  LC/MS: m/z 486 [MH]"

b)  8-Chloro-1-{4-[2-0x0-3-(phenylmethyl)-1 -pyrrolidinyl]butyl}-3-pentyI-7-(2-propen-1 -
yl)-3,7-dihydro-1H-purine-2,6-dione

AN
)\|/>—c|

(o}

20 Prepared as with 8-chloro-1-(2-hydroxy-6-phenylhexyl)-3-pentyl-7-(2-propen-1-yl)-3,7-
dihydro-1H-purine-2,6-dione using 1-(4-bromobutyl)-3-(phenylmethyl)-2-pyrrolidinone
as the alkylating agent, potassium carbonate as base and heating at 50°C for 18h.
Yield 86%. '

LC/MS: m/z 526 [MH]*

25

c) 1-(4-bromobutyl)-3-(phenylmethyl)-2-pyrrolidinone
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NNOANL. Ne-ci F..i) 3-butyl-8-chloro-1- [3-(5{[3-fluoro-5-
(trifluoronethyl)phe y flnethyl}-2H tetrazol-2- yl)propyl]-3,7-

di hydr o- IWoR007m&2612, 6- di one 19.8 niz 529 [ M Rl 3. 56mPCH/EP2006/08B85 0 FF
*Ni"-NO, NI Nci FFF NNNFN----." .., 113-(54[ 2, 4-
bls(trlfluororrethyl)p henyl | met hyl}-21-1- tetrazol - 2-

yI)propyl] u yl 8- chloro-3,7- d| hydro- 1H purine-2,6- dione 36.6 rnk 579
[ MFi ] 72 I'm 354 0 F,N,N. - - -, ---.N 113-(5-([ 2, 5-

bls(trlf ofet )p h henyl]rretyl} 2H tetrazol - 2-

To a solution of 3-(phenylmethyl)-2-pyrrolidinone (0.23g, 1.3mmol) and 1,4-
dibromobutane (0.57g, 4.2mmol) in DMF (5ml) was added sodium t-butoxide (0.151g,
~1.6mmol) and the solution stirred for 18h. The solution was concentrated and the
5 residues chromatographed over silica (20g SPE, eluting first with cyclohexane then
with DCM) to provide the title compound as a colourless oil containing a trace of DMF
(0.25g, 61%).
LC/MS: m/z 311 [MH]"

10 Example  247: 8-Chloro-1-{4-[2-ox0-1-(phenylmethyl)-3-pyrrolidinyllbutyl}-3-
pentyl-3,7-dihydro-1H-purine-2,6-dione

a) 8-Chloro-1-{4-[2-ox0-1-(phenylmethyl)-3-pyrrolidinyl]butyl}-3-pentyl-3,7-dihydro-1H-
purine-2,6-dione '

S2avy

To a solution of 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(0.086g, 0.29mmol) and 3-(4-bromobutyl)-1-(phenylmethyl)-2-pyrrolidinone (0.17g,
0.55mmol, 1:1 mixture with 2-(phenylmethyl)-2-azaspiro[4.4]nonan-1-one) in THF (5ml)
was added potassium carbonate (0.08g, 0.58mmol) and the mixture heated and stirred
20 at 50°C for 18h. The solution was allowed to cool then degassed (sequential
evacuation followed by addition of nitrogen x 3) and Pd(PPhs), (0.09g, 0.077mmol)
followed by morpholine (0.2ml, 2.2mmol) added and the solution stirred at ambient
temperature for 18h. The solution was separated between ethyl acetate and dil HCI
and the organics washed with brine, dried and concentrated. Purification of the
25 residues using an aminopropyl SPE (5g) eluting first with MeOH then 5%AcOH/MeOH
yielded the title compound as a yellow oil which crystallised on standing under ether
(0.031g, 22%).
LC/MS: m/z 486 [MH]"

| ,>—cu

30  b) 3-(4-Bromobutyl)-1-(phenylmethyl)-2-pyrrolidinone
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| ) propyl] - 3-butyl -8- chloro-3,7-di hydro- 1H purine-2,6- dione 50°'3 MZ
79 [MH RT 3.65min ,.,--ci 411"Ir.:NoNN > F/ 355 0 FF

N. N --..W0.2007/017261. .1 N "..\ _ci 8-chloro-113-(5-([4- PCu@P2e0B007865
trifluoromethyl)phe nyl]nethyl k2H t etrazol-2- yl)propyl]-3-(4,4,4-

ri 1)-3,7- dihydro-1H purine- 2,6-dione 25.0 Mk 583 [M-1r RT
CAN N

i fluorobut

y
5
F
(
t
3.50min r_y

Br

To a solution of 1-(phenylmethyl)-2-pyrrolidinone (0.47g, 2.7mmol) in THF (10ml) at -
78°C was added lithium hexamethyldisilylazine (2.8ml, 2.7mmol, 1M solution) over
5min. After 15min 1,4-dibromobutane (0.32ml, 2.7mmol) was added and the solution
5 allowed to attain ambient temperature over 2h then stirred for a further 18h. The
solution was separated between ethyl acetate and water and the organics isolated,
dried and concentrated. Chromatography over silica (20g SPE) eluting with
cyclohexane then DCM and finally ether provided a clear oil which was a 1:1 mixture of
the title compound and 2-(phenylmethyl)-2-azaspiro[4.4]nonan-1-one (0.17g). This was
10  used in the next step without further purification.
LC/MS: m/z 310, 312 [MH]"

Comparative Example C: 8-Chloro-1-(5-{5-[(3,4-dichlorophenyl)methyl]-2H-
tetrazol-2-yl}pentyl)-3-pentyl-3.7-dihydro-1H-purine-2,6-dione

15
ALy
N_ _N
N

Cl

To a solution of 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(0.18g, 0.61mmol) in THF (5ml) was added 5-{5-[(3,4-dichlorophenyl)methyl]-2H-
tetrazol-2-yl}-1-pentanol (0.191g, 0.61mmol; prepared in similar fashion to Example
20  35), triphenylphosphine (0.36g, 1.3mmol) and finally dibenzylazodicarboxylate (0.40g,
1.3mmol). The solution was stirred for 18h after which Pd(PPh;), (0.16g, 0.137mmol)
followed by morpholine (0.75mi, 8.3mmol) was added and the solution stirred at
ambient temperature for 6h. The solution was loaded onto an aminopropyl SPE (5g)
and eluted with MeOH then 5%AcOH/MeOH to yield the title compound containing
25 minor impurities. Further chromatography (silica SPE, 20g) eluting with ether yielded
the title compound as a white solid (0.061g, 18%).
LC/MS: m/z 553 [MH]*

30 Example 248: 8-Chloro-1-{3-[5-(4-chlorophenyl)-1H-pyrazol-3-yllpropyl}-3-pentyl-
- 3,7-dihydro-1H-purine-2,6-dione
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356 0 FF FN* ¥ N------- "---ONNci N NA ilp--=ONN 1) -0 8-chloro-1-[3-(5-{[4-
fluoro-2- (trifluoronethyl)phe Y]Y} nl| neth | -2H tetrazol-2-

yppr opy 1Iwe-2p@~o1{reet hyl oxy) et hyl ] - 3, 7-di hydro- 1H puri meTZEP2oodioorses 23. O
mz 531 [MHr RT 3.16min 357 o FF F/Ncl.--- ....... --..Nry, CL *WWNOA. N N
1) ro 8-chloro-3-[2- (etgyl oxy)ethyl]-1- [3-(5-44-fl uoro-2-

(trifluorone I neﬁhyl k2H- tetrazol 2- yl)propyl]-3,7-

di hydro-°1 éﬁw |n9)_'153 1 mz 545 [M&r RT 3.30min 358 o F FI

FN-N'". ... " NN

Prepared as with 8-chloro-1-(5-{5-[(3,4-dichlorophenyl)methyl]-2H-tetrazol-2-yl}pentyl)-

3-pentyl-3,7-dihydro-1H-purine-2,6-dione (Comparative Example C) using 3-[5-(4-

chlorophenyl)-1H-pyrazol-3-yl]-1-propanol. The final product material was washed with
5 ether to yield the title compound as a cream solid (30%).

LC/MS: m/z 475 [MH]"

Example 249: 3-Butyl-8-chloro-1-{4-[5-(1-methyl-1H-1,2,3-triazol-4-yl)-1,2 4-
oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione

10

A solution of the 1-methyl-1H-1,2,3-triazole-4-carboxylic acid (18mg, 0.14mmol) in
DMF (0.5ml) was treated with CDI (23mg, 0.14mmol) at rt for 1h. A solution of (1Z)-5-
" (3-butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-

15  hydroxypentanimidamide (50mg, 0.14mmol) in DMSO (0.4ml) was added to the
mixture then heated to 100°C for 18h. The reaction mixture was purified by MDAP to
give the title compound as a white solid (18mg).

LC/MS: m/z 448 [MH]*, RT 2.86min.

20  The following compounds (Table20) were prepared using a method analogous to that
for Example 249, using the appropriate carboxylic acid.

Table 20

Yield
Example Structure Name ' LC/MS

(mg)

3-butyl-8-chloro-1-
H\ jj: {4-[5-(1H-imidazol-2-
J\ o yl)-1,2,4-oxadiazol- 16 m/z 433 [MH]"
3-yl]butyl}-3,7- RT 2.79min
dihydro-1H-purine-
2,6-dione

250
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F FF 8-chl oro-113-(54] 4-
tetrazol
2, 6- di onevVeRI/MWR26569 [ MHr
8-chloro-1-[3-(5-{[ 4-

1- cl
nyl ] met
I n

3- but yl
nyl | met

r

-2- yl)

hvl\_?H.

flu

propyl]-3-(3,

tetrazgol-2

or o- 2-
3, 3-

\II \ nrn

fl uoro-2-

(trifluoronethyl)phe nylinethyl k2H

\ll |1Q nr nn\ll

E1E TN

trifluoropropyl)-3,7- dihydro-1H purine-
RT 3.46min 359 0 FF..71-N--
(trifluoronethyl)phe

Q’)f\nnl—

PCTEPRNGMBOTSHA0A. N |

T 3.37m

3 7 di hy
- 8-chl or
hyl ) - 2H

251

dro- 1H purlne 2 6 q
F[3-(5-([4-f|uor

0- I
te Zp| - 2-
N AN

O)N\N

I :,)—m

| Griutyl-&gioro-F f
0-2- (4tgsiflsl uor or
(trifluoromethyl)-1H-
pyrazol-5-yl}-1,2,4-
oxadiazol-3-yl}butyl)-
3,7-dihydro-1H-
purine-2,6-dione

F ci
et hyl

19

Al
e A | T

) phe

m/z 501 [MH]*
RT 3.28min

252

3-butyl-8-chloro-1-
{4-[5-(2-chloro-3-
thienyl)-1,2,4-
oxadiazol-3-yl]butyl}-
3,7-dihydro-1H-
purine-2,6-dione

26

m/z 483 [MH]"
RT 3.59min

253

3-butyl-8-chloro-1-
{4-[5-(3-methyl-5-
isoxazolyl)-1,2,4-
oxadiazol-3-yl]butyl}-
3,7-dihydro-1H-
purine-2,6-dione

25

m/z 448 [MH]"
RT 3.21min

254

/>—C|

3-butyl-8-chloro-1-
{4-[5-(1-methyl-1H-
imidazol-4-yl)-1,2,4-
oxadiazol-3-yl]butyl}-
3,7-dihydro-1H-
purine-2,6-dione

16

m/z 447 [MH]'
RT 2.74min

255

)\

/>—0|

3-butyl-8-chloro-1-
{4-[5-(1-methyl-1H-
imidazol-2-yl)-1,2,4-
oxadiazol-3-yl]butyl}-
3,7-dihydro-1H-
purine-2,6-dione

m/z 447 [MH]"
RT 2.91min

256

)‘N\/\/\
X

N

i

,)—cn

3-butyl-8-chloro-1-
{4-[5-(1H-1,2,4-
triazol-3-yl)-1,2,4-
oxadiazol-3-yl)butyl}-
3,7-dihydro-1H-
purine-2,6-dione

10

m/z 434 [MH]"
RT 2.73min

257

WJ\/\/\
® oo

/>——CI

3-butyl-8-chloro-1-
{4-[5-(5-isothiazolyl)-

1,2,4-oxadiazol-3-
yl]butyl}-3,7-dihydro-

17

1H-purine-2,6-dione

m/z 450 [MH]"
RT 3.34min
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yl ) propyl] -3, 7- di hydro-1H purine- 2,6-dione 30.3 mz 529 [MAr RT 3.53min
Nt t NO-) -, NN 11i 361 0o N-.,..,..... r.N .1,4 113454[ 3, 5-

bi s(triflworeemtish) p henyl ] net hyl )-2H tetrazol -2- yl) pcompijos®emshs or o-
3-propyl-3,7- dihydro-1H purine- 2,6-dione 22.9 mz 565 [MHr RT 3.54min F
F FtNNcjA NN/ ci EEL) E Qﬁ?nflll 8-chloro-3-propyl-1. (345-({4-
[(trifljuoromethyl)oxy_] phenyl | met hyl B-Bityl-&atloraziol 1 2- YI ] ProPYl}-3,]7-

di hydr g- 1H pur ijne{ Y26k 1.6 - -
{}24 s {4-[5-(2-furanyl) miz 433 [MH]'
RT 3.27min

258 A 1,2,4-oxadiazol-3- 26
yl]butyl}-3,7-dihydro-
1H-purine-2,6-dione
3-butyl-8-chloro-1-
NN {4-[5-(5-methyl-2-

250 o "W% [)-o thienyl)-1,2,4- oo | M2 463 MH]'
)) oxadiazol-3-yl]butyl}- RT 3.61min

3,7-dihydro-1H-

- purine-2,6-dione
3-butyl-8-chloro-1-

\[\S—f‘f‘ {4-[5-(3-chloro-4-
LSy jj[ purs methyl-2-thienyl)- m/z 497 [MH]"

260 Ay 1,2,4-oxadiazol3- | 0 | RT3.76min
yllbutyl}-3,7-dihydro-
1H-purine-2,6-dione
3-butyl-8-chloro-1-
oy {4-[5-(4-methyl-1,3-
)\ :,>—c- oxazol-5-yl)-1,2,4- 25 m/z 448 [MH]"
/H oxadiazol-3-yl]butyl}- RT 3.13min
3,7-dihydro-1H-
purine-2,6-dione
. . 3-butyl-8-chloro-1-
J\/\/\)\ />_c| {4-[5-(3-isoxazolyl)-
i 1,2,4-oxadiazol-3- 23
yllbutyl}-3,7-dihydro-
1H-purine-2,6-dione
3-butyl-8-chloro-1-
M‘/{L/v\ ) {4-[5-(5-chloro-2-
263 o’ 0 AL furanyl)-1,2,4- o7 m/z 467 [MH]"
' oxadiazol-3-yl]butyl}- RT 3.51min
3,7-dihydro-1H-
purine-2,6-dione
3-butyl-8-chloro-1-
oy (4-{5-[5-
e \Nﬂv\/\)\ A, | (trifluoromethyl)-2-
264 F N furanyl]-1,2,4- 27
oxadiazol-3-yl}butyl)-
3,7-dihydro-1H-
purine-2,6-dione

261

z7o

°~N

262 . m/z 434 [MH]"

RT 3.20min

m/z 501 [MH]"
RT 3.61min
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mz 513 [MK+ RT 3.42min -ci aN=NNN F x_or FF 363 o0 N,--,-..."---?N

CI,NN 1 ci 8-chloro-1-(3-(5-[(2- chloro-6- fluorophenyl)nethyl

] - 2H t et rsi@abe721736l} pr opyl) - 3- propyl - 3, 7-di hydro- 1H pecraP2@s00odne 12. 4

mz 481 [MVH R 3.20min * F N=l:1d" s-NN 1) 364 0O F.N..\ NN -",",-,NN
a 8-chloro-3- propyl-1.- LL?_(R_{[?_ (tr4f| uoromet hvl )ph‘_ PVl BHIEEN

:.1*h"11 2H—
- © < ¥ AL
tetrazgl -2- vyl )propyl] -3, 7- di hydro- Bl-btmyj{a-mieroﬂ 64{diong 17.7 mz 497

& {4-[5-(3-methyl-2-
265 )\/\:)\N ,>_c. furanyl)-1,2,4- o7 | M2447 [MH]*
oxadiazol-3-yl]butyl}- RT 3.43min
3,7-dihydro-1H- '
purine-2,6-dione
3-butyl-8-chloro-1-
Na {4-[5-(1-methyl-1H-
266 MJ\MA (>« | pyrazol-3-yl)-1,2,4- o5 | M/Z447 IMH
)2 oxadiazol-3-yl]butyl}- RT 3.02min
3,7-dihydro-1H-
purine-2,6-dione
3-butyl-8-chloro-1-
LN {4-[5-(1-methyl-1H-
267 /}U\/\Q\JI» pyrazol-4-yl)-1,24- | | miz 447 [MH]’
oxadiazol-3-yl]butyl}- RT 2.99min

3,7-dihydro-1H-
purine-2,6-dione
oen 3-butyl-8-chloro-1-
Q—ﬁﬂv\ﬁﬁrﬂ {4-[5-(3-thienyl)-
268 i 1,2,4-oxadiazol-3- 19
yl]butyl}-3,7-dihydro-
1H-purine-2,6-dione
3-butyl-8-chloro-1-
& {4-[5-(5-methyl-1H-
)\N />—c' pyrazol-3-yl)-1,2,4- 26 m/z 447 [MH]"
oxadiazol-3-yl]butyl}- RT 3.03min

3,7-dihydro-1H-

purine-2,6-dione
3-butyl-8-chloro-1-
o~y 0 {4-[5-(3-methyl-2-

N 8
270 | N)\/\/\)\ >__¢| thlenyl)'1 2,4~ 27
"/H" oxadiazol-3-yl]butyl}

3,7-dihydro-1H-

purine-2,6-dione
3-butyl-8-chloro-1-
{4-[5-(1H-pyrrol-2-
271 . )\N >—Cl y1)-1,2,4-oxadiazol- 13 m/z 432 [MH]"

)) 3-yl]butyl}-3,7- RT 3.26min
dihydro-1H-purine-

2,6-dione

miz 449 [MH]*
RT 3.43min

269 °

m/z 463 [MH]"
RT 3.62min
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[MK' R 3.26min NA .,N | poN 365 N.. , NN .

"-.N()ANitci |IPHyl]-2Htetrazol-2- o 8- chI oro-1- (3 {5 R3 5-

di f | uor opverzgé7yarezsh y || propyl) - 3- propyl 3, 7- di hydr o- 1HpecrmP2@660B6DNEe 21. 6
mz 465 [MH. RT 3.16min 366 o Fy!.ON.'SNN Fci # WANN N

8-chloro-3-propyl-1- {3-T5.-(f2. [(trifluoromethyl)oxytphenywethyl)-
tetrazqgl - 2- yI]propyI}-3 7- di hydr ¢- BHytyli8-ctdero2-64di ong¢ 22.3 m z 513 [nHr
RT 3.27min 367 -y

272

0-
\NJ\/\/\
,)—cu

{4-[5-(2-methyl-3-
thienyl)-1,2,4-
oxadiazol-3-yljbutyl}-
" 3,7-dihydro-1H-

purine-2,6-dione

18

m/z 463 [MH]"
RT 3.64min

273

3-butyl-8-chloro-1-
{4-[5-(4-methyl-1,3-
thiazol-5-yl)-1,2,4-
oxadiazol-3-yl]butyl}-
~ 3,7-dihydro-1H-
purine-2,6-dione

24

m/z 464 [MH]"
RT 3.26min

274

)\ />—CI

o

3-butyl-8-chloro-1-
{4-[5-(1H-pyrazol-3-
yl)-1,2,4-oxadiazol-
3-yllbutyl}-3,7-
dihydro-1H-purine-
2,6-dione

20

m/z 433 [MH]"
RT 3.00min

275

/>—CI

3-butyl-8-chloro-1-
{4-[5-(3-ethyl-5-
isoxazolyl)-1,2,4-
oxadiazol-3-yl]butyl}-
3,7-dihydro-1H-
purine-2,6-dione

20

m/z 462 [MH]"
RT 3.43min

276

= ° Q
/ \J\/\/\
N

O-N )\ ,)—cn

3-butyl-8-chloro-1-
{4-[5-(5-ethyl-3-
isoxazolyl)-1,2,4-
oxadiazol-3-yl]butyl}-
3,7-dihydro-1H-
purine-2,6-dione

23

m/z 462 [MH]"
RT 3.46min

277

DS G

)\ ,}—cn

3-butyl-8-chloro-1-
{4-[5-(1,3-thiazol-5-
yl)-1,2,4-oxadiazol-
3-yllbutyl}-3,7-
dihydro-1H-purine-
2,6-dione

20

miz 450 [MH]*
RT 3.13min

278

N |
Nl N N
o
Ao

3-butyl-8-chloro-1-
{4-[5-(1H-indazol-3-
yl)-1,2,4-oxadiazol-
3-yl]butyl}-3,7-
dihydro-1H-purine-

2,6-dione

24

m/z 483 [MH]"
RT 3.50min
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N. ---.../?N/IlI-- Sci aNNN N F rf F F 8-chloro-1-13-(5-{[2- fluoro-
(trlfluororrethyl)phe nyl ] met hyl)-2H tetrazol -

2- yl)propyl]-3-propy

4-
| -

3, 7- di hydwo-200%/01meni ne- 2, 6-dione 9.7 mz 515 [ MH] RT 3. 20mWiEPR008687865 F
2- (trifluoronethyl)phe nyl ] met hy1l} - 2H

8-chloro-1-[3-(5-([5- fluoro-

tetrazol-2- y!\nrnpul] 3 prnpyl 3 F—di-hydro—1H—pyrine26-—genre—26. 8
515 IMfrii+ Rl [3.26min | |ANN| | - 4H{45-(1- 369 o aN:NNN Fri|FF
N \, benzofuran-2-yl)-

279 s JI% 1,2,4-oxadiazol-3- 6 m/z 483 [MH]"
yl]butyl}-3-butyl-8- RT 3.72min
chloro-3,7-dihydro-
1H-purine-2,6-dione
3-butyl-8-chloro-1-

M N ) {.4-[5-(5-methyl-3- .

280 N O)\ W isoxazolyl)-1,2,4- 13 m/z 448 [MH]

)) oxadiazol-3-yl]butyl}- RT 3.30min
3,7-dihydro-1H-
purine-2,6-dione
3-butyl-8-chloro-1-
o {4-[5-(2-methyl-1,3-
2810 " . j\&}—u thia.zol-4-yl)-1,2,4- 20 m/z 464 [MH]*
)) oxadiazol-3-yl]butyl}- RT 3.14min
3,7-dihydro-1H-
purine-2,6-dione
- 3-butyl-8-chloro-1-
o {4-[5-(4-methyl-
N / \NJ\/\/\ />_c| 1,2,3-th|ad|az.ol-5- iz 465 [MH]"
282 yl)-1,2,4-oxadiazol- 14 RT 3.40min
)) 3-yllbutyl}-3,7- '
dihydro-1H-purine-
2,6-dione
3-butyl-8-chloro-1-
-, (151,25 +
283 " . )\N />—c- thiadiazol-3-yl)- o4 m/z 451 [MH]
)) 1,2,4-oxadiazol-3- RT 3.27min
yllbutyl}-3,7-dihydro-
1H-purine-2,6-dione
PN o . 3-butyl-8-chloro-1-
CQ’{\N/“\/\/\)N\ | N/>—CI {4-[5-(3-furanyl)- miz 433 [MH]*

284 S 1,2,4-oxadiazol-3- 21 RT 3.20min
yl]butyl}-3,7-dihydro- '
1H-purine-2,6-dione

. 3-butyl-8-chloro-1-
DS GG {4-[5-(1-methyl-1H-
285 \ AL | pyrazol-5-y1)-1,2,4- oy | MZ447 [MH]*
oxadiazol-3-yl)butyl}- RT 3.22min
3,7-dihydro-1H-
purine-2,6-dione
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8-chloro-1-[3-(5-([3-
| -2- yQoropyll- 3-propyl -

tetrazo

fl uoro-4-

(trifluoromethyl)phe nylinethyl)-2H
3, 7-di hydro- 1H puri ne-2, 6-di one

515 [ MHr WO 280731 m6it n 370 0 . NNri: sN-- - N. OA. NAN- - - RCIRNEPEIOE)07865
8-chl oro-3-propyl-1- (3451(3,4,5- trifl uor ophenyl ) meth y1]-2Htetrazol -
yl }propyl)-3, 7- di hydro- 1I—Ln||r|ng__2,_6_d_|_g_n_g 2 mz 483 [ NHRT
371 o F F-KF O ipNIO j,, NI itgi 3+t)ut38-86¢t1lcnmd-—3- propy1- 1 {3154{ 3-
Rtrifl doromet hyl 49\>>g<°* I phenyl § met hylf) «2p5-(1t3ethi2804- 2-  yli] propyl}-3,(7-
di-hydrg- 1F puriin -8 M &).1,2 4-oxadiazol- miz 450 [MH]*
286 07NN - 20 .
)) 3-yllbutyl}-3,7- RT 3.06min
dihydro-1H-purine-
2,6-dione
N-(4-{3-[4-(3-butyl-8-
oun chloro-2,6-dioxo-
oz{ g » ﬁ\ e 2,3,6,?-tetrahydro- .
287 07N 1H-purin-1-yl)butyl]- 23 m/z 534 [MH]
/H 1,2,4-oxadiazol-5- RT 3.44min
yl}-3-
chlorophenyl)acetam
ide
N-(4-{3-[4-(3-butyl-8-
oy chloro-2,6-dioxo-
288 04@%"*/“0;‘\ (-« | 2,3,6,7-tetrahydro- 16 | Mz 500 IMHI"
1H-purin-1-yl)butyl]- RT 3.23min
"1,2,4-oxadiazol-5-
yl}phenyl)acetamide
om 3-butyl-8-chloro-1-
N4 .
@’U\/\/\)\ - {4-{5-(2-thieny)- iz 449 [MHT
289 A 1,2,4-oxadiazol-3- 27 RT 3.45min
j yl]butyl}-3,7-dihydro-
1H-purine-2,6-dione
3-butyl-8-chloro-1-
M‘j\/\/\ {4-[5-(1-methyl-1H-
2900 \ .\ )\N />—°' pyrrol-2-yl)-1,2,4- 15 m/z 446 [MH]"
)) oxadiazol-3-yl]butyl}- RT 3.45min
3,7-dihydro-1H-
purine-2,6-dione
Example 291 : 8-Chloro-1-{4-[3-(2,4-difluorophenyl)-1,2,4-oxadiazol-5-yl]butyi}-3-
ethyl-3,7-dihydro-1H-purine-2,6-dione
5

" a) 8-Chloro-1-{4-[3-(2,4-difluorophenyl)-1,2,4-oxadiazol-5-yl]butyl}-3-ethyl-3,7-dihydro-

1H-purine-2,6-dione
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513 [MHr RT 3.35min 372 o a.7.. il..-...."...--.NNci ipN=NOJ, NN ci 1)
8-chloro-1-(345- [(2,4- dichlorophenyl)net hyl]-2Htetrazol -2-

yl } pr opy Iwe3eemwapyh- 3, 7- di hydro- 1H purine- 2, 6-di one 23pco/pre@cAdB6s VH RT
3.40min 373 Nynr.".,....-?NN 8-chloro-1-[3-(5-([3- fluoro-5-
(trifluoromethyl)phe nylynethyl}-2H tetrazol-2- yOpropyl]-3-propyl-

3, 7-di hy&to- 1H purine-2,6-dione 17.6 mz 515 [MH RT 3.23min | _II.
j..,e-ci 1-O'NNri F

N
N-ﬂ\/\/\
o N
0" N

N

N
|_)—ci
N

A solution of 5-(8-chloro-3-ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoic

acid (0.05g, 0.16mmol) in DMSO (1ml) was treated with CDI (0.029g, 0.18mmol) and
5 the mixture stirred at room temperature for 1h. Subsequently, the mixture was treated

with 2,4-difluorobenzamidoxime (0.03g, 0.18mmol) and then heated to 120°C for 30

min. The product was purified from the crude mixture using MDAP. Product-containing

fractions were evaporated using a stream of nitrogen and the resulting colourless gum

triturated in ether and dried to reveal the title compound as a white solid (50mg, 70%).

10 LC/MS: m/z 451 [MH]*, RT 2.23min.

. b) 5-(8-chloro-3-ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoic acid
Joj\/\/\ i

N

HO NTY >—cl

N N

\

(o)

15 A solution of ethyl 5-(8-chloro-3-ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-
yl)pentanoate (2.3g, 6.7mmol) in methanol (75ml) was treated with water (3ml) and
lithium hydroxide (0.481g, 20.1mmol) and the mixture stirred at 40°C for 17h. The
mixture was evaporated to dryness and the residue treated with 50ml of ethyl acetate
and 50ml of water. The 2 phases were separated and the aqueous phase adjusted to

20 pH5 using 2M aqueous hydrochloric acid. The precipitated product was filtered off and
dried to yield 5-(8-chloro-3-ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoic
acid as a white solid (1.99g, 95%).

LC/MS: m/z 315 [MH]", RT 2.34min.

25 c) Ethyl 5-(8-chloro-3-ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate

o

/U\/\/\ i
o N

N
A | N/>—CI

0" N
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374 o F N -~ .., .. . ----- Ntla NN Fri iiii,NeNF F 1-[3-(5-([2, 4-
bis(trifl uoromet hyI )p henyl ] nmet hyl} 2H tetrazol-2- yp propyl]-8-chloro-
3-p ropy1W92‘707/Q17%9!dr0 1H pur| ne- 2,6-dione 21.0 nlz 58ST[EVR06/RT7885 40m i n

375 FN. . ---. .. . N1, N1[3(5{[25 bls(trlfluororrethyl)p
henyl ] et hyl} 2H tetrazol - op chl oro- 3-
di hydr o-Agplgtien afc8-chiom- &i(%ﬁ@psnﬂ yﬁ 3- %ygs{?m@mrwfgpgmf é dlqne (ég

1. Nal onN\BrhjnobB in DMF (40ml) was treated with potassium carbonate (1.9g, 14.1mmol) and
ethyl 5-bromopentanoate (2.24ml, 14.1mmol) and the mixture heated in a nitrogen
atmosphere at 70°C for Sh and then cooled. The mixture was degassed by the

5 repeated application of vacuum followed by backfilling with nitrogen gas and then
treated with tetrakis(triphenylphosphine)palladium(0) (1.36g, 1.1mmol) and morpholine
(10.3ml, 118mmol). The mixture was stirred in a nitrogen atmosphere for 4h and then
evaporated to dryness. The residue was partitioned between 100ml of ethyl acetate
and 100ml of water. The aqueous phase was re-extracted with 100ml of ethyl acetate

10 and the combined organics dried over magnesium sulfate, filtered and evaporated. The
~ residue was triturated in diethyl ether, filtered and dried to reveal ethyl 5-(8-chloro-3-
ethyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanoate compound as a white solid
(2.3g, 57%).
LC/MS: m/z 343 [MH]*, RT 2.73min.

15
The following compounds (Table 21) were prepared by a method analogous to that for
Example 291.
20 Table 21
Example Structure Precursor Yield LC/MS
(mg)
Cl N:—/ v
‘0 N N
)\JI ol 5-(8-chloro-3-
0NN .
§ ethyl-2,6-dioxo- m/z 449
292 8-chloro-1-{4-[3-(2- 2,3,6/,:-tet|tahydro- 33 [MH] .
chiorophenyl)-1,2,4- | 1 -purlr.1-1- . RT 3.27min
oxadiazol-5-yl]butyl}-3-ethyl- | Y)Pentanoic acid
3,7-dihydro-1H-purine-2,6-
dione
N3 NJIN 5-(8-chloro-3-
A )—cl .
07 >N""N ethyl-2,6-dioxo- m/z 415
293 ~ 2,3,6,7-tetrahydro- 32 [MH]*
8-chloro-1-[4-(3-phenyl- 1H-purin-1- RT 3.22min
1,2,4-oxadiazol-5-yl)butyl]-3- | yl)pentanoic acid
ethyl-3,7-dihydro-1H-purine-
2,6-dione
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henyl ] met hy1l}-2H tetrazol -2- yl)propyl]-3-butyl-8-
1H puri new®,2607/disme 28.1 nmz 579 [MH + RT 3.68min

---.N.N 1-[3-(5-{[3,5- bis(trifluoronethyl)p

chl or o- 3, 7-di hydr o-

F FCENPREoRSIODABE C|

F FI

57min

F 377 o N, .",...,---N. 411" "oNN, a Fx_o \r/ F F1 3-butyl-8-chloro-1-
015-({ HtrHuoromethyloxy—1—p—h—p—ry—rethyt—r2H—tetrazol—2-
yl ] progyl}-3, 7- |di ro-1H purine- 2,p-dione 32.1 mjz 527 [MFI] RT 3
378 N..|"..""... 1. h&f%c 1 8-chloro-1-(B-{5-[(4-
GNP 5-(8-chloro-3-
A ¢ ethyl-2,6-dioxo- m/z 433
294 § 2,3,6,7-tetrahydro- | 31 [MH]*
8-chloro-3-ethyl-1-{4-[3-(4- 1H-purin-1- RT 3.26min
fluoropheny!)-1,2,4- yl)pentanoic acid
oxadiazol-5-yl}butyl}-3,7-
dihydro-1H-purine-2,6-dione
=N
=]
N{OS\/\/\N&N 5-(8-chloro-3-
A A | ethyi-2,6-dioxo- 1z 417
0N Yi-2, 10XO miz
295 \ 2,3,6,7-tetrahydro- 2 [MH]*
8-chloro-3-ethyl-1-{4-[3-(2- 1H-purin-1- RT 2.54min
pyrazinyl)-1,2,4-oxadiazol-5- yl)pentanoic acid
yllbutyl}-3,7-dihydro-1H-
purine-2,6-dione
g
”~o»\/\/\ij[~ 5-(8-chloro-3-
A | ethyl-2,6-dioxo- miz 433
206 N 2,3,6,7-tetrahydro- | 38 [MH]"
8-chloro-3-ethyl-1-{4-[3-(2- 1H-purin-1- RT 3.12min
fluorophenyl)-1,2,4- yl)pentanoic acid
oxadiazol-5-yl]butyl}-3,7-
dihydro-1H-purine-2,6-dione
5?:/\»N\/\/\ jj:
\O N N,
. W 5-(8-chloro-3-
H propyl-2,6-dioxo- m/z 447
297 2,3,6,7-tetrahydro- 29 [MH]*
8-chloro-1-{4-{3-(2- 1H-purin-1- RT 3.28min
fluorophenyl)-1,2,4- yl)pentanoic acid
oxadiazol-5-yl]butyl}-3-
propyl-3,7-dihydro-1H-
purine-2,6-dione
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fl uor ophenyl ) methyl ]-2Htetrazol-2- yl}propyl)-312-
3, 7-di hydr o- 1H purine-2,6-dione 15.0 mz 463 (M 1-1]
*0.' NN WD 2007/37261 379 o 14,. 8-chloro-3-[2-

(et hyl oxy) et hyl k
+ RT 2.89min 14=N

(et Wrr@swgoétomsﬁ - 1-

(3-{5-[(4- fl uorophenyl )rret hyl ] - 2H-tetrazo| 2 yI }propyl)
di hydl’ .._.rp'd"h% 2—6—atohne—12—6—+Z147F |_|V| 1 R—3763mtn olll-i\@\}, NN 1-
ci 1) 380 ( NQN ..... /. 71 10L---
J N
MoP T P 5-(8-chloro-3-
o7 N N propyl-2,6-dioxo- m/z 429
298 H 2,3,6,7-tetrahydro- 11 [MH]*
8-chloro-1-[4-(3-phenyl- 1H-purin-1- RT 3.35min
1,2,4-oxadiazol-5-yl)butyl]-3- | YDpentanoic acid
propyl-3,7-dihydro-1H-
purine-2,6-dione
7
FQ:/\»N\/\/\
o j\jI”»—c. 5-(8-chloro-3-
A propyl-2,6-dioxo- m/z 465
299 2,3,6,7-tetrahydro- 32 [MH]*
8-chloro-1-{4-[3-(2,4- 1H-purin-1- RT 3.40min
difluorophenytl)-1,2,4- yl)pentanoic acid
oxadiazol-5-yl]butyl}-3-
propyl-3,7-dihydro-1H-
purine-2,6-dione
.
N{oﬁ\/\/\N&N
P W 5-(8-chloro-3-
propyl-2,6-dioxo- m/z 463
300 2,3,6,7-tetrahydro- 25 [MH]"
8-chloro-1-{4-[3-(2- 1H-purin-1- RT 3.40min
chlorophenyl)-1,2,4- yl)pentanoic acid
oxadiazol-5-yl]butyl}-3-
propyl-3,7-dihydro-1H-
purine-2,6-dione
.
QN
N{OAV\/\NJINH. 5-(8-chloro-3-
301 0)\N N propyl-2,6-dioxo- m/z 447
H 2,3,6,7-tetrahydro- | 26 [MH]*
1H-purin-1- RT 3.44min
8-chloro-1-{4-[3-(4- yl)pentanoic acid
fluorophenyl)-1,2,4-
oxadiazol-5-yl]butyl}-3-
propyl-3,7-dihydro-1H-
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NNOj , N,

]-2Htetrazol

| Ne- ci

FF ip 8-chloro-1-(3-{5-[(4-
-2- yl}propyl)-3-(3, 3, 3-
di hydr o- IMOR0¢7H@&2612, 6- di one 17.8 niz 501 * [MN) R

f | uor ophenyl ) net hyl
trifluoropropyl)-3,7-
3. 2PRIITER200880786H F N- 1;

4, ---2...",----., N N *PNoAN HANIi Nci 8-chloro-342-
(et hyl @ep)yethy—34—3—+5 ({)r 2—(tHH-uvererethy)-phe—AyHAethyt)—2+
tetrazdl-2- yl)propylourge, @igfedro- 1H purine- 2, 6-dione 14 2 mz 518 [ MHr
RT 3.10min 382|0 {\7—/ i Nc | 8-chlorp-312- (ethyloxy)ethyf]-1-
N
3
" )\/\/j\ji“}_c, 5-(8-chloro-3-
o7 N N propyl-2,6-dioxo- m/z 431
302 H 2,3,6,7-tetrahydro- 25 [MH]*
8-chloro-3-propyl-1-{4-[3-(2- 1H-purin-1- RT 3.09min
pyrazinyl)-1,2,4-oxadiazol-5- | Y)pentanoic acid
yl]butyl}-3,7-dihydro-1H-
purine-2,6-dione

The following compounds (Table 22) were prepared using a method analogous to that
for Example 127, using the appropriate acid.

5 Table 22
Yield
Example Structure Name (rlneQ) LC/MS
N\ | 8-chloro-3-pentyl-1-{4- 17 458
303 D’< )\/\/\ )\ />_c| [5-(4-pyridinyl)-1,2,4- nEI\jH]“
oxadiazol-3-yl]butyl}- 8.0 RT
3,7-dihydro-1H-purine- 3.25min
2,6-dione '
O~n 0 8-chloro-1-{4-[5-(3-
/z 475
304 \Nj\/\/\ >—CI fluorophenyl)-1,2,4- nEI\;H]*
V.
o)\n oxadiazol-3-yl]butyl}-3- [ 9.1 RT
W pentyl-3,7-dihydro-1H- i
. . 3.73min
purine-2,6-dione
O~ 8-chloro-1-{4-[5-(4-
N /z 475
105 F’©’<NJ\/\/\)\ />_C| fluorophenyl)-1,2,4- HEJHT
o NK/\/ oxadiazol-3-yl]butyl}-3- | 16.1 RT
pentyl-3,7-dihydro-1H- )
. . 3.69min
_purine-2,6-dione
O~
C )\N\/\/\ Q 8-chloro-1-{4-[5-(2- m/z 471
306 N )\ >_c| methylphenyl)-1,2,4- IMH]
o NK/\/ oxadiazol-3-yl]butyl}-3- | 22.9 RT
pentyl-3,7-dihydro-1H- )
. . 3.82min
purine-2,6-dione
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[3-(5-{{2- (trifluoronethyl)phe nyl]nmethyll-2H tetrazol-2- yl)propyl]-3,7-
di hydro-1Hpurine- 2,6-dione ri 20.8 mz 527 EMH R 3.18min N *--'NoA N

. V0 2007/@8%10 FN. N ----- ","---. N N ci 8-chl or o- PCBHEPI006[027865
(tr| f1 uor omet hyl ) p he nyl] net hyl} 2H tetrazol -2- yl)propyl]-3-(3,3, 3-
t ri f | uorepropy)—3+—+—di-hydro-—tHpurine—26—deone—35-8+HHHKk551FM¥& RT
3.35min . N-z{N N_FF o 8-chloro-1-{4-[5-(3-

methylphenyl)-1,2,4- m/z 471
307 ; )\JI 7= | oxadiazol-3-ylbutyl}-3- rao | MHI
pentyl-3,7-dihydro-1H- ' RT
purine-2,6-dione ' 3.81min
_f@f« ) 8-chloro-1-{4-[5-(4- _ m/z 471
308 )\ [ >—a met!'\ylphenyl)-1 ,2,4- IMH]'
K/N\/ oxadiazol-3-yl]butyl}-3- | 25.0 RT
pentyl-3,7-dihydro-1H- 3.80min
purine-2,6-dione
8-chloro-1-{4-[5-(4-
309 ’®’<\ : )k/[ >—ai chlorophenyl)-1,2,4- 1/;:]?1
K/\/ oxadiazol-3-yl]butyl}-3- | 16.6 RT
pentyl-3,7-dihydro-1H- 3.89min
purine-2,6-dione
8-chloro-1-{4-[5-(3-
310 ©‘< J\/\/\ /Uji P chlorophenyl)-1,2,4- n;ﬁ:]?1
oxadiazol-3-yllbutyl}-3- | 12.8 RT
W pentyl-3,7-dihydro-1H- 3.91min
purine-2,6-dione ]
—o0 ouy o 8-chloro-1-(4-{5-[3-
S J\/\/\ (methyloxy)phenyl]- m/z 487
311 " bé ,>-c. 1.2,4-oxadiazol-3- | . | MHI'
° L/\/ yl}butyl)-3-pentyl-3,7- | < RT
dihydro-1H-purine-2,6- 3.71min
dione
o ° 8-chloro-1-(4-{5-[4-
\°‘®"<\NJ\/\/\ (methyloxy)phenyl]- m/z 487
312 o)\N />—°' 1,24-0xadiazol3- | | IMHJ
K/\/ yl}butyl)-3-pentyl-3,7- RT
dihydro-1H-purine-2,6- 3.67min
dione
o 8-chloro-3-pentyl-1-{4-
313 Q—QN,\P\N\N N [5-(phenylmethyl)- n;ﬁ:]?
AL 1,24-oxadiazol-3- | 21.0 | "=
b~ yllbutyl}-3,7-dihydro- 3.55min
1H-purine-2,6-dione '
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384 o N c 8-chloro-3-[2-
nyl ynet hyl )-2H tetrazol
15. 3 nl z WOR0§MM726RT 3. 14min

(et hyl oxy) et
-2- yl)propyl]

hyl ] -
_3,7_
OAN F F FivN ,

d
N

(trifluoronethyl)phe
I hydr o- 1H puri ne-
rj PAT/EP2006/007865

2, 6-di

one

385 o N.----.."...---.NPS 8-chl oro- 1- [3 (5- {[3 (trifluoromethyl)phe
nyl]n‘et h\/l‘ ?I—L fPfI‘Q?ﬁl 2- \/I\nrnn\/’ll_ {3 3 3 frlflllnroprcrr:yl) 3, 7-
di hydr o- 1H purine-. 2, 6-di one 20.4 mz ‘)EBicr[ICMQ}3 -pent@-Uniin |-ci F A
ittizt,i NN -
FO\N _ &-24.6 m/z 525
314 P trifluorophenyl)methyl]- (MH]'
,/LJI [ o 124-oxadiazol-3- [ 29.3 | "0
yl}butyl)-3,7-dihydro- .
3.62
1H-purine-2,6-dione min
O~N 8-chloro-3-pentyl-1-{4-
| /z 458
35 0ty Ji»—c. [5-(3-pyridiny1)-1,2,4- e
oxadiazol-3-yl]butyl}- 8.2 RT
3,7-dihydro-1H-purine- 3.23min
2,6-dione '

The following compounds (Table 23) were prepared using a method analogous to that
for Example 19, using the appropriate tetrazole and 3-[3-alkyl-8-chloro-2,6-dioxo-7-(2-
propen-1-yl)-2,3,6,7-tetrahydro-1H-purin-1-yl]propyl methanesulfonate. MDAP was

employed to further purify those compounds insufficiently pure following normal phase

10

chromatography.

Table 23
Example Structure Name Yield | LCM
(mg) S
3-butyl-8-chloro-1- m/z
0 (3-{5-[(4- 457
316 NN~ N N methylphenyl)meth IMH]*
N Ay e yll-2H-tetrazol-2- | 35.1 | "
yl}propyl)-3,7- 3.40m
dihydro-1H-purine- in
2,6-dione
F e 3-butyl-8-chloro-1- o/
o [3-(5-{4- 511
(trifluoromethyl)phe R
7 CNTN - | nyimethy-2H- | 436 ['\:;']
N 0”7 N" "N tetrazol-2-
3.52m
/') ylpropyl]-3,7- :
dihydro-1H-purine- n

154



F FF 386 N. ----..,,,"-NI.,N.4 1, 8-chloro-1-(345- [(2,4-
di fl uorophenyl)neth yl1]-2Htetrazol -2- yl}propyl)-312- (nethyl oxy)ethyl]-
3, 7- di hydWwo-2003/0126i ne- 2, 6-di one 17.8 mz 481 [ M RT PCIGPRING/007865

SWAe--.N.----N ? ,,0 387 Nr. ,NN. ,1C 8-chloro-1-(3-{5-
[(2,4- difluorephenyl)yreth—yil—2H1 etrazpl—2 y! Horepyh—3—12
(ethyl oxy) ethyl]l-3, 7- dihydro-1H purine-|2, 6-2i6@ieneld 4infz 495 [MH] R
2.86min #N=NNN o ry -, "0 3-butyl-8-chloro-1-
[3-(5-{14- e
318 JNN 2 N (methyloxy)phenyl] [:AL:;*
\: i [ p—ci | methyl}-2H-tetrazol- | 382 | "o
N= N
_2-yl)propyll-3,.7- 3.94m
dihydro-1H-purine- i
2,6-dione
F 3-butyl-8-chloro-1- m/z
0 (3-{5-{(2- 461
319 NN fluorophenyl)methyl IMH]'
NN oy | />—C' ]-1H-tetrazol-1- 137 | oo
. yl}propyl)-3,?- 3.07m
dihydro-1H-purine- i
2,6-dione
F 3-butyl-8-chloro-1-
m/z
(3-{5-((3-
1 fluorophenyl)methyl 461
320 NN 1:t ty -1 ' 150 | MAI
‘N=r'1 )\N | N/>—CI ]-1H-tetrazol-1- . RT
o yl}propyl)-3,7- 3.10m
dihydro-1H-purine- ' i

2,6-dione
3-butyl-8-chloro-1-

F m/z
O\X 0 (3-5-1(4- s
s N fluorophenyl)methyl

321 " A AT | HHdetrazolt- | 177 [“l';':]
yl}propyl)-3,7- 3.10m
dihydro-1H-purine- in
2,6-dione
cl 3-butyl-8-chloro-1- /2
(3-{5-[(2-
Q\)/\N/\/\No N chlorophenyl)methy ' :/1:*
322 N\N=,& OJ\N | N/>"°' ]-1H-tetrazol-1- 8.4 [ RT]
r | yl}propyl)-3,7- 3.17m
dihydro-1H-purine- in
2,6-dione
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0 NNN N 8-chl oro-1-(3-{5-

yl }propyl)-3-(3, 3, 3-
29.9 nl z BOQOQWHIF26RT 3. 19m i n

388 #r-N

[(2,4- difluorophenyl)meth yl]
trifluoropropyl)-3,7- dihydro-1H purine-
389 PETNLP2006/00T86S - - - . . .

NN I to

-2H-tetrazol

-2-
2, 6-di one

NN, ci 8-chloro-342- (nethyloxy)ethyl]-1- (3-{5- [(246-
t ri f | vorrephenyreth—yH-—2H-tet+razel—2—yt}prop) —Tethyehe—tHpuri ne-
2,6-dione 21.3 M z%99 [MH RT 2.93min %WW-CQOW-F m/z
1 hIorcfsh{esn[;I:;;nethy art
c +
323 N\sz i [ )—ci 1]-1H-tetrazol-1- 16.4 [RT]
N~ N yl}propyl)-3,7- 3.23m
dihydro-1H-purine- ’ in
2,6-dione
ol 3-butyl-8-chloro-1- m/z
o (3-{5-{(4- 477
NN chlorophenyl)methy MHT*
324 M gk A ’>‘ | |-H-tetrazol1- | 17.0 [RT]
yl}propyl)-3,7- 3.24m
dihydro-1H-purine- ' in
2,6-dione
3-butyl-8-chloro-1-
m/z
@L o ({5 457
methylphenyl)meth .
2 N/\/\ MH
325 NN 0Py | />—°' yl-1H-tetrazol-1- | 15.1 [ RT]
yl}propyl)-3,7- 3.15m
dihydro-1H-purine- ) in
2,6-dione
3-butyl-8-chloro-1- m/z
(3-{5-((3-
i methylphenyl)meth 457
4 /\/\ MH *
326 N\Nﬂ? )\ | /)—CI yl]-1H-tetrazol-1- 18.6 [ RT]
o~ N yl}propyl)-3,7- 3.18m
)/l dihydro-1H-purine- ) ”
2,6-dione
3-butyl-8-chloro-1- m/z
@1 0 (3-{5-1(4- pi
I NN methylphenyl)meth MHT*
327 NN OJ\N ' ’>_ ¢ | yi-1H-tetrazol-1- | 16.3 [RT]
. yl}prOpyl)-3,?- 3.19m
dihydro-1H-purine- in
2,6-dione
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ry ,,,o 390 o FN tgrNN 8-chl oro-342- (ethyloxy)ethyl]-

(3-{5-[(2,4,6- . tnfluorophenyl)nmeth ylk2H tetrazol-2- yl}propyl)-3,7-
di hydr o- IWwopoe7me2612, 6-di one 15.5 niz 513 + [MN R 2. 93RCIIEP20d@AKIS6E- Ci
111AINN F rj ... ... 0 391 0o FN-v".. /"N N-c' 1 8-chloro-1-(3-(5- [(2, 4, 6-
trifl uor phpnyl\ zol - ?_ y | nrnn\l’l\ 3 IQ S,V
trifluoropropyl)-3, 71: di hydro 1H puri ne- 23 But@li-&}nblorO-1-
[3-(5-{[3- m/z
o (trifluoromethyl)phe 511
328 A~ N nyllmethyl}-1H- [MH]*
7N N 17.7
N o o)\N | N’>_°' tetrazol-1- RT
yl)propyl}-3,7- 3.31m
dihydro-1H-purine- in
2,6-dione
FF 3-butyl-8-chloro-1-
F ° [3-(5-{[4- m/z
N~ (trifluoromethyl)phe 511
329 N . A ,>—c. nylmethyl}-1H- [MH]*
N 0”"N 21.6
tetrazol-1- RT
yl)propyl]-3,7- 3.33m
dihydro-1H-purine- ' in
2,6-dione
o 3-butyl-8-chloro-1- m/z
o [3-(5-{[2-
(methyloxy)phenyl] 473
SSNTNTN N +
330 N o)\N | N’>_°' methyl}-1H-tetrazol- | 16.3 [I\Q_-:_]
1-yl)propyl]-3,7- 3.10m
dihydro-1H-purine- ) o
2,6-dione
\ 3-butyl-8-chloro-1-
m/z
o@j\ o 13-(5-{% 473
thyl henyl
331 NN e (mfh ly ?g)tptenyll 208 | MHT
'N=N o)\N K methyl}-1H-tetrazol- . RT
1-yDpropyl]-3,7- : 3.05m
dihydro-1H-purine- ' "
2,6-dione
3-butyl-8-chloro-1-
s
() 0 (3-[5-(2- m/z
N thienylmethyl)-1H 448
2 No N e +
33 N=N O)\N | />_CI tetrazol-1- 11.8 (MH]
RT
yllpropyl}-3,7- 3.02m
dihydro-1H-purine- ) in
2,6-dione
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32.3 mz 537 [M\# RT 3.29min
8-chloro-1-(3-(5-

1. 1' NANNe- ci

aN'"0" A" NN
[(3,4- difluorophenyl)neth yl]-2Htetrazol -2-
yl } pr opy Wwe2de~o1¢rset hyl oxy) et hyl F 3, 7-di hydro- 1H puri nec2/m2aiconmseid. 5
mz 481 [MH] RT 2.97min

MF F FF

? A

392

393 N-r-\,----,NYLN 1 _ci

8-chlorQ-1-(3-(5- [(3 4- difluorophenyl)pmeth y11-2H-tetrazol-2-
yl } propyl)-312- |(ethyl exy)ethyl]-3, 7- 3-butyl-8-chloro-1- m/z
Q\L o (3-{5-26- o
dichlorophenyl)met .
333 SN o, (MH]
N=N 0NN hyl]-1H-tetrazol-1- 12.4 RT
yl}propyl)-3.7- 3.27m
dihydro-1H-purine- ) n
2,6-dione
E 8-chloro-3-propyl-1-
F—CF [3-(5-{14- m/z
o (trifluoromethyl)phe 497
334 Ny~ N nyl]methyl}-2H- [MH]"
N N 16.5
/N=,3 O)\N | N’>_ cl tetrazol-2- RT
') yhpropyl]-3,7- 3.38m
dihydro-1H-purine- in
2,6-dione
ci 8-chloro-1-(3-{5-[(2- m/z
Q\)\ o] chlorophenyl)methy 463
3 2 N -1H-t -1- MH]*
335 N —3 JN\ M y—ci ]-1H-tetrazol-1 16 [MH]
N= 0" >N" N yl}propyl)-3-propyl- RT
3,7-dihydro-1H- 3.00m
purine-2,6-dione in
° 8-chloro-1-(3-{5-[(3- m/z
©\)\ 0 chlorophenyl)methy 463
336 []-1H-tet I-1- MH]*
N’ ?‘/\/\N I N/>_CI ] etrazo 71 [MH]
=N OJ\N N yl}propyl)-3-propyl- RT
R 3,7-dihydro-1H- 3.06m
purine-2,6-dione in
8-chloro-1-(3-{5-[(2- m/z
0 methylphenyl)meth 443
337 SN N -1H- -1- *
N )4 i M y—ci yl]-1H-tetrazol-1 79 [MH]
N= 0”>N" "N yl}propyl)-3-propyl- RT
H 3,7-dihydro-1H- 2.97m
purine-2,6-dione in
8-chloro-1-(3-{5-[(3- m/z
o methylphenyl)meth 443
338 ) NN N []-1H-tetrazol-1- MH]*
N i [ p—ci :’] | 57 (MH]
N= o0” NN yl}propyl)-3-propyl- RT
ﬁ 3,7-dihydro-1H- 3.01m
purine-2,6-dione in

158




di hydro-1H purine- 2,6-dione 7.2 mz 495 [Mdr R 3.06min *N NOANN ri
-..,..0 394 NN, . --NLN8chIoro 1(3(5 [ (3,4- difluorophenyl)neth
y1] OH t eWOeme(}lzzmyl }propyl)-3-(3,3,3- trifluoropropyl PCBEP2006/007865

di hydro-1H purine- 2,6-dione 27.8 niz 519[M—Ir RT327min NNO,,Il Ne-ci *
FF 395 # o N- !\L- e N-NENAN—T N-et+—N—8—ehloro-—1( 3- { 5-
[(2,5- difluoroph met h 8-Chioro-1-(3-(5.1(d- miz
0 methylphenyl)meth 443
339 NTNTTN l N/)_m yl]-1H-tetrazol-1- 5.5 [MH]*
N= O)\N N yl}propyl)-3-propyl- ' RT
H 3,7-dihydro-1H- 3.01m
purine-2,6-dione in
F 8-chloro-3-propyl-1-
FF [3-(5-{[3- miz
o : (trifluoromethyl)phe 497
340 fimethyl}-1H- MH]*
. J\ | />—C| tetrazol-1- RT
N=N 0% N
yl)propyl]-3,7- 3.16m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-[(2- m/z
. @ methylphenyl)meth 443
341 /_‘N’\/\ b ,>_c. yll-2H-tetrazol-2- |, | [MH
N* 0”°N yl}propyl)-3-propyl- ' RT
H 3,7-dihydro-1H- 3.20m
purine-2,6-dione in
F 8-chloro-1-(3-{5-[(2- m/z
Q\L o] fluorophenyl)methyl 447
342 2 MY -1H- -1- MH]*
N 'r'q J\ I />—CI ]-1H-tetrazol-1 13 [MH]
N= 0”>N yl}propyl)-3-propyl- RT
3,7-dihydro-1H- 2.89m
purine-2,6-dione in
8-chloro-3- -1-
S chloro-3-propyl-1 m/z
/ P o {3-[5-(2-
thienylmethyl)-1H 435
343 NN o MH]*
N‘N=N o)\N 1 N’>_ “ tetrazol-1- 5.2 [RT]
H yllpropyl}-3,7- 2 83m
dihydro-1H-purine- ' .
2,6-dione
\ 8-chioro-1-[3-(5-{[4- iz
O\Q\)\ (methyloxy)phenyl] 459
o}
thyl}-1H- |-
344 b~y methyl}-1H-tetrazo _ IMH]*
N A | ,)—cn 1-yl)propyl]-3- 1.2
N=N 07N . RT
propyl-3,7-dihydro- 2 87m
1H-purine-2,6- o
. in
dione
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yl] - 2H-t

purine-2, 6-dione 17.1
, . 0 N\WOUeHNd6e- 1- ( 3- { 5-

etrazol

yl}propyl) 3 [2-

-2- yl}propyl)-3-[2-
mz 481 [MH R
[ (2,5- difluorophenyl) net hPgT]EP2M61081862Z 0l -

( et hyl oxy) et hy1] -

(et hyl oxy) et hyl ]- 3,
2.89min 396

3, 7 d| hydro 1H puri ne-

o 1:1ill

7-di hydro- 1H
WACr - N

2,6-dione 13.5

mz 495 O5min—|p = FE FE* o ¢ N—8-ehlhere—342-
(et hyl oxy) et hyl] - 10/ 8-chloro-1-[3-(5-{[4- m/z
(methyloxy)phenyl] 459
345 . o methyl}-2H-tetrazol- IMHT'
s NN | />_c| 2-yl)propyl]-3- 19.7 RT
N=N O)\N propyl-3,7-dihydro- 3.07
ﬁ 1H-purine-2,6- ) i m
dione
0— 8-chloro-1-[3-(5-{[2- m/z
@\L o (methyloxy)phenyl] 459
methyl}-1H-tetrazol- .
346 N‘é:ﬁl/\/\i I N/)—C| 1-yl)propyl]-3- 1.9 [l\;l;l_]
07 NN propyl-3,7-dihydro- 592
H 1H-purine-2,6- e
dione
3-butyl-8-chloro-1-
2 [3-(5-{[2-fluoro-4- m/z
F / N/\/\i ™| (trifluoromethyl)phe 529
347 NN 0PN N nyllmethyll-2H- | | (M)’
i r tetrazol-2- ‘ RT
F yl)propyl]-3,7- 3.22m
dihydro-1H-purine- in
2,6-dione
3-butyl-8-chloro-1-
o [3-(5-{[5-fluoro-2- m/z
F—CF Ny ™~"~n (trifluoromethyl)phe 529
348 5‘%:& OJ\N ' ’>‘ “ | nyimethy-2H- | o | M
tetrazol-2- o RT
F yl)propyl]-3,7- 3.51m
dihydro-1H-purine- in
2,6-dione
3-butyl-8-chloro-1-
PR i . [3-(5-{[3-fluoro-4- m/z
¢ N i [ )—ci (trifluoromethyl)phe 529
349 F ) 07 "N""N nyljmethyl}-2H- 15 [MH)*
i )) tetrazol-2- ' RT
F yhpropyl]-3,7- 3.56m
dihydro-1H-purine- in
2,6-dione
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[ 3454[ 3- (trifluoromethyl)phe nyl]nmethyl}-2H tetrazol-2- Apropyll-3, 7-

di hydro-1H purine- 2,6-dione 14.6 mz 527 [MH] RT 3.26min " 11 NNCr'N f)
398 o0 N.WO20@m1R6N ci 8-chl oro-3-(4,4,4- trifluorobutyPCTEPR@®6/0)BEF 4-
(trifluoronethyl )phe nyI ] met hyll-2H tetrazol -2- yl)propyl]-3,7-
di hydr o-1H-puri . 12.1 ndz 565 [Mdr RF 3 5imin—4irk
o 3 -butyl-8-chloro-1- iz
NNy (3-{5-[(3,4,5- 497
350 ] \Q{ =N J\ trifluorophenyl)meth (MH]'
yl]-2H-tetrazol-2- 19.4 RT
FF yl}propyl)-3,7- 3.45m
dihydro-1H-purine- ' i
2,6-dione
3-butyl-8-chloro-1-
N i N {3-[5-({3- m/z
F7<F ; —E i | N,>_ [(trifluoromethyl)oxy 527
351 FO 0" N Jphenyl}methyl)-2H- [MH]*
27.2
)) tetrazol-2- RT
yljpropyl}-3,7- 3.55m
dihydro-1H-purine- in
2,6-dione
3-butyl-8-chloro-1-
Ne 0 \ [3-(5-{[3-fluoro-5- m/z
/N =E i [ )—ci | (trifluoromethyl)phe 529
352 F 0”"N""N nyllmethyl}-2H- 108 [MH]*
- )) tetrazol-2- ’ RT
F yhpropyl]-3,7- 3.56m
dihydro-1H-purine- in
2,6-dione
1-[3-(5-{[2,4-
. .. Q bis(trifluoromethyl)p m/z
¢ henyllmethyl}-2H- 579
353 tetrazol-2- 6.6 [MH]*
yl)propyl]-3-butyl-8- ’ RT
chloro-3,7-dihydro- 3.72m
1H-purine-2,6- in
dione
1-[3-(5-{[2,5-
o bis(trifluoromethyl)p m/z
F—F N/\/\N N henyl]methyl}-2H- 579
354 N W tetrazol-2- s03 | MHY
yl)propyl]-3-butyl-8- ' RT
Fo F chloro-3,7-dihydro- 3.65m
1H-purine-2,6- in
dione
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FF F WNOAN F 399 0 1:1 NC 8-chloro-3-[2- (nethyloxy)ethyl]-
[3-(5-{[4- (tri fluoronethyl)phe nyl]nethyl}-2H tetrazol-2-
yl )propylWO&p(WOlmmydro 1H purine- 17.3 mz 513 [ MHr RTPBT/EPR0060786H
FF NNOj. ?2.,0 2, 6-di one 400 o N, NNA, -N
8-chl or =3- f?- (elh\ll oxyet-hyll-1
8-chloro-1-[3-(5-{[4-
fluoro-2-
o}
FF trifluoromethyl)phe m/z
385 N A, | N/>—°' nyllmethyl}-2H- (MH]'
tetrazol-2- 25.0 RT
F eF yl)propyl]-3-(4,4,4- 3.50m
E trifluorobutyl)-3,7- ' i
dihydro-1H-purine-
2,6-dione
8-chloro-1-[3-(5-{[4-
fluoro-2- m/z
FE N @ \ (trifluoromethyl)phe 531
e g
356 F 4 =3 N)i )—Cl nyl]methyl}-2H- [MH]"
N o7 N" "N tetrazol-2- 23.0 RT
F OH yl)propyl]-3-[2- 3.16m
- (methyloxy)ethyl]- ' i
3,7-dihydro-1H-
purine-2,6-dione
8-chloro-3-[2-
(ethyloxy)ethyl]-1-
0 /
5 Ny [3-(5-{[4-fluoro-2- g;;
257 =t o | />—°' (trifluoromethyl)phe MHT
H nyljmethyl}-2H- 13.1 RT
F 0 tetrazol-2- 3.30m
[ ylpropyl]-3,7- ' i
dihydro-1H-purine-
2,6-dione
8-chloro-1-[3-(5-{[4-
. o fluoro-2- iz
T Ney~—~y B (trifluoromethyl)phe 560
258 NN AN AN nyljmethyl}-2H- MHT
r tetrazol-2- 363 | op
F N yl)propy]-3-(3,3,3- 3.46m
trifluoropropyl)-3,7- ' in
dihydro-1H-purine-
2,6-dione
o 8-chloro-1-[3-(5-{[4- m/z
. FF N~y N fluoro-2- 515
359 N A I N/>—°' (trifluoromethylphe | . [MH]*
R nylJmethyl}-2H- ' RT
F tetrazol-2- 3.37m
yh)propyl]-3-propyl- in
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[3-(5-([4- _
di hydr o- 1H puri ne-

(trifluoromethyl)phe nyl]nethyl)-2H tetrazol-2- yl)propyl]-3,7-
2,6-dione 15.2 mz 527 [MFI] RT 3.30min *Nc"NOAN) - NCI
PCT/EP2006/007865

F1) F F..w0%2007m17261401 o F, N -NNA' N 8-chl oro-3-(4, 4, 4-

trifluorobutyl)-1-[3- (5-([2- (trifluoronethyl)phe nyl]nethyll-2H
: h

tetrazol=2-_yl)propyl]-3,7- dihydro-1Hpurine- 2 6- 5-8 Wz 565 RT
3.46min 41,1A| j-ci *NO NN F 402 o| 3,7-dihydro-1H-
purine-2,6-dione
3-butyl-8-chloro-1-
o [3-(5-{[4-fluoro-2- m/z
F bF Noy™~"n N (trifluoromethyl)phe 529
360 N A A | nylimethyl)-2H- a0 | MHI
tetrazol-2- ' RT
F /‘) yl)propyl]-3,7- 3.53m
dihydro-1H-purine- in
2,6-dione
1-[3-(5-{[3,5-
o bis(trifluoromethyl)p m/z
Noy ™y henyllmethyl}-2H- 565
361 | Rf S W tetrazol-2- spg | MHT
F yl)propyl]-8-chloro- ) RT
F7—F 3-propyl-3,7- 3.54m
dihydro-1H-purine- in
2,6-dione
8-chloro-3-propyl-1-
o {3-[5-({4- m/z
Nog ™~y [(trifluoromethyl)oxy 513
362 @_ﬁ‘ oA A | Iphenyhmethyl)-2H- g | MHI
F tetrazol-2- ' RT
F>VF° yllpropyl}-3,7- 3.42m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-[(2- iz
. o chloro-6- 481
263 cl /_:':/\/\i M >—ci fluorophenyl)methyl [MH]"
& N= 0 >N""N ]-2H-tetrazol-2- 12.4 RT
yl}propyl)-3-propyl- 3.20m
3,7-dihydro-1H- .
purine-2,6-dione n
8-chloro-3-propyl-1-
o [3-(5-{[2- m/z
. F Ny~ N (trifluoromethyl)phe 497
364 6_%:,3 OJ\N | N/>‘°' nyllmethyl}-2H- 17.7 [MH]*
tetrazol-2- RT
r, yl)propyl]-3,7- 3.26m
dihydro-1H-purine- in
2,6-dione
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8-chloro-1-(3-(5- [(2,5- difluorophenyl)nmeth yl]-2Htetrazol - 2-

yl I'propyl)-3-(4,4,4- trifluorobutyl)-3,7- dihydro-1H purine- 2,6-dione 14.7
m z 533 [\IWM@07N177&134m in I-cl *N."oNNF 403 o N, PCT/EP2006/007865 | : AN
8-chloro-1-[3-(5-([4- (trlfluororrethyl)phe nyI]rrethyI} 2H tetrazol - 2-

| I opy+ 333 3—t+t+HHderepropyt—3+v U||| o J.lr“llllllc- 2 6=chon
%6)2 rﬂpz 551 E MFl] RT 3.46m i n cgyaf\lNNN F 8tGhjore- 1E(S(5- m,zu one
[(3,5-
365 . j </N :/\/\N)Jj[ 2—C | difluorophenyl)meth [:/l?-ls]*
yl]-2H-tetrazol-2- 21.6 RT
F yI}prop.yI)-3-propyI- 3.16m
3,7-dihydro-1H- in
purine-2,6-dione
8-chloro-3-propyl-1-
FF 2 {3-[5-({2- ’ m/z
s NN 1 />_c| [(trifluoromethyl)oxy 513
366 6% N=N OJ\N ]Jphenylimethyl)-2H- 223 [MH]"
tetrazol-2- ) RT
yllpropyl}-3,7- 3.27m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-[3-(5-{[2-
0 fluoro-4- m/z
F ,"‘N/\/\i ™—ci | (trifluoromethylyphe |~ | 515
367 NN P NN nyllmethyl}2H- | | IMHT
. tetrazol-2- ' RT
yl)propyl]-3-propyl- 3.40m
3,7-dihydro-1H- : in
purine-2,6-dione
8-chloro-1-[3-(5-{[5- A
o fluoro-2- m/z
. FF N~y (trifluoromethyl)phe 515
368 N 04\ I />-°' nyllmethyl}-2H- | o | [MH]’
tetrazol-2- RT
F I/‘ yl)propyl]-3-propyl- ' 3.26m
3,7-dihydro-1H- in
purine-2,6-dione
8-chloro-1-[3-(5-{[3-
Ner o \ fluoro-4- m/z
¢ N i >—ci | (trifluoromethyl)phe 515
369 N* e nyllmethyl)-2H- | | [MH]
LIVARS tetrazol-2- ‘ RT
F yl)propyl}-3-propyl- 3.31m
3,7-dihydro-1H- ' in
purine-2,6-dione
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y9g-

404 o NIINN 8-chloro-1-(3-{5- [(2,5- difluorophenyl)neth
yl]-2Htetrazol -2- yllpropyl)-3-(3,3,3- trifluoropropyl)-3,7-
di hydr o- WMOp0¢YMH@206118. 0 mz 519 [MH Rl 3.29min . N ' NONUAIP2(0E/007865 WD
2007/ 017261PCT/ EP2006/ 007865 2, 6-di one 405 lp N 1;1
---- ; J Ho4oiN |j —o—N bIIIUIU'l'(S'-/i-:.- r(2-
f1 uor opHenyl ) met hyI 1-2F tetrazol - 2- yl| JﬁtﬁBiPI?'BSIVPQw e qet hyl gxy)et b
3, 7-di hydr o- 1H |puri ne- 2,N6 di one . 4N (3-{5-[(3,4,5- 483
370 /N= 3/\/\;\%1 >—ci trifluorophenyl)meth IMH]'
Fﬁg S 0“"N" N yl]-2H-tetrazol-2- 10.2 RT
F ﬁ yhpropyl)-3,7- 3.23m
dihydro-1H-purine- in
2,6-dione
8-chloro-3-propyl-1-
{3-[5-({3- m/z
. N~y )t [(trifluoromethyl)oxy 513+
7 F— N | 2—¢ | Jphenyl)methyl)-2H- 0.8 [MH]
Fo tetrazol-2- ' RT
yl]propyl}-3,7- 3.35m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5- m/z
Nas o les 497
372 cl /= '31 NJjI >—ci dichlorophenyl)met [MH]*
@_< hyl]-2H-tetrazol-2- | 27.6 RT
o yl}propyl)-3-propyl- 3.40m
3,7-dihydro-1H- in
purine-2,6-dione
8-chloro-1-[3-(5-{[3-
Moy~ 2 fluoro-5- m/z
¢ N )\ | ,>_c. (trifluoromethyl)phe 515
3713 | F N o nylmethyl}-2H- | | [MH]"
. H tetrazol-2- ' RT
F yl)propyl]-3-propyl- 3.23m
3,7-dihydro-1H- in
purine-2,6-dione
1-[3-(5-{[2,4-
bis(trifluoromethyl)p m/z
henylmethyl}-2H- 565
374 tetrazol-2- 21.0 [MH]*
yl)propyl)-8-chloro- A' RT
3-propyl-3,7- 3.40m
dihydro-1H-purine- in
2,6-dione
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mz 463 [ML-1]* RT 2.84min 406I|pNN-- "---N.,Al NNON rj ,01 NN
-cl 8-chloro-3-[2- (ethyloxy)ethyl]-1- (3- {5 [ (2- fluorophenyl) net hyl
F2H t et r 2% 012007/01§36) pr opy 1) - 3, 7- di hydro 1H purine- 2, 6- @CEXP2@6P0786F z 477
[MH RT 2.85min 407 ilp NNN----_,---, L1l N ""Or1. 1) FFFNN-ci

8- chl or g-—1—{3-{5-[{2-flucropheny ) rethyl—F2H-tetrazel
yl | propyl)-3-(3,[3,3- trifluoropropyl)-3, V- d-By@&&2.8H pyrine- |2, 6-dilone
bis(trifluoromethyl)p m/z
henyllmethyl}-2H- 565
375 tetrazol-2- 0.7 [MH]*
yl)propyl]-8-chloro- RT
3-propyl-3,7- 3.50m
dihydro-1H-purine- in
2,6-dione
1-[3-(5-{[3,5-
o bis(trifluoromethyl)p m/z
Ny ~"~p N henyllmethyl}-2H- . 579
376 | Rf SN e tetrazol-2- seq | MHY
F yl)propyl]-3-butyl-8- ’ RT
F7—F chloro-3,7-dihydro- 3.68m
1H-purine-2,6- . in
dione
3-butyi-8-chloro-1-
o {3-[5-({4- ‘ m/z
Ny~ N [(trifluoromethyl)oxy 527
377 Qfﬂwa AN 1,77 | Iphenyl}methyl)-2H- 32 1 [MH]*
F tetrazol-2- ' RT
% yllpropyl}-3,7- 3.57m
dihydro-1H-purine- in
2,6-dione
o 8-chloro-1-(3-{5-[(4- m/z
N . fluorophenyl)methyl 463
/NN = ]-2H-tetrazol-2- .
378 N=N OJ\N N (MH]
Q—( yipropy)-3-(2- | 15.0 | "7
F it (methyloxy)ethyl]- 2.89m
- 3,7-dihydro-1H- i
purine-2,6-dione
8-chloro-3-[2-
o (ethyloxy)ethyl]-1- m/z
/N\N/\/\N | N>_CI (3-{5-[(4- 477
379 Q_< N=N o)‘n N fluorophenyl)methy! 126 [MH]*
H ]-2H-tetrazol-2- ' RT
F ~_0 ‘ yl}propyl)-3,7- 3.03m
dihydro-1H-purine- in
2,6-dione
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32.7
3- But yl

di hydr o- IMOR007x18262, 6- di one

mz 501 [MFIr

RT 3.25min Exanple

408:

-8-chl or o- 143- 14- ( phenyl net hyl ) - 1- pi per azi nvl | propyl }-3, 7-
5 0 NN ONN A sol ution of PCT/EP2006/007865

343- but yl- 8-chl oro- 2, 6-di oxo- 7- ( 2- propen- 1- y1) 2,3,6, 7 tetrahydro 1H

puri n- 1-yd} propyl rmf hanesul-forate—{0--08¢g - lumfm. BM—(51it)—was
treated |with potlassi um car bonat e (0 08g 8- @hﬁ@-ﬂ)@dﬁd@i- benzyll pi per azi ne
(0. 04qg, |0. 23mml|) and 10 then hedted at 7ﬂﬁbrbp|ﬁer@||)me'fﬂi}¢ m xt une was |cool ed,
evapor atled to dryness a Npamn }861 ?]—I DEM and [ 1681 of
wat er. The 38o0gani c n=MaS resi[vrg’
di ssol ved i n anhydyoyws THF (5%&) The so L}(H}PB%) 67%(3?&%'“ ?Elsy dggpssed by
t he repeated appligati on of v fjm t o t he trifkmeopropyls3.Xt Ure and 33é|‘bn§equent
backfillling with nitrogen gas rdnd then t1 emyaeb-MHidurine- B
15t etraki s(tri phenyl phosphi ne) pal | ad| um( P) (Ozgjdpogfe 0. 009rmmol )| atid
nor phol irre—+8—280r—2—3mro—antd—the—mkture— St +red—For—2h—m—a it r ogen
atnosphere. The|172 nixture was evapor al ed 8z#Pre+dl2r esildue taken up in 5mil
of nethanol and|added to a 2g ami nopropyl (h&hylay)ethyllge (whi chiwas then
washed wi th nmethanol and the product eluted u A 3% gol uti on 8F 4cetic
aci d i n|methanol|. p Bfpduci-coni-aiy fract oolled and &t&pgrat ed
to dryness.ggfhe |pr oy DCW theg\J rf‘rF'ej(tﬁgu‘?rP%e yaglafﬁronat ogrMy |using a
gradi ent| el ution f @ 12%2celic aci ¢ tryllmeihwiisZids Meort22% Agetilc aci d
and the |final produ freeze-dri]gtggd froml, 4 détpagn2t o gifve the title
conpound as a Wi te solid (0.020g, 249%. !y&,o %é A59 [[M-1]t3-18m2 37nin.
10 The flol | owi ng conmpounds (Table 24) we 5 2Ph tthe approjwi ate
general |net hodol|logy described above. Tablé& "2/&” rﬁH”@eStructure Namg LC/ MB
409 Q NO..-..,NO 8-chloro-3-pentyl-1-{38-11 2,6{drenyl| ngt hyl) 41H i m|dazol -
4-yl ] prapyl) -3, {-di hydro-1H purine-2, 6- ¢li OREHWB- [MhI] RT 2.61{mm 410
1. 3-bytyl-8-chloro-1-{345- 4 (phenyl nmethyl,)-1 -
triazol 1=yl ]prdpylI-3,7- di hydrg; 1H puri néf%';'éz%ifz S|z 442 ([ Wik
F . e 27
282 F—F /N—:,:/\/\)N\ | N,>_C| (trifluoromethyl)phe | ["\SAHT
N* 0" NN nyllmethyl}-2H- | 208 | "
H tetrazol-2- 3.18m
~° yhpropyl]-3,7- -
dihydro-1H-purine-
2,6-dione
8-chloro-1-[3-(5-{[2-
o (trifluoromethyl)phe m/z
FalF | NSy NN nyllmethyl}-2H- 551
383 6_%& P W tetrazol-2- asg | MHI
r yl)propyl]-3-(3,3,3- ' RT
l; . trifluoropropyl)-3,7- 3.35m
dihydro-1H-purine- in
2,6-dione
8-chloro-3-[2-
o (methyloxy)ethyl]-1- m/z
NN [3-(5-[3- 513
384 F: F 3 :N=' 0)\N ’>_ ® (trifluoromethyl)phe IMH]'
F H nyljmethyl}-2H- 15.3 RT
o tetrazol-2-
< 3.14m
ylpropyl]-3,7- in
dihydro-1H-purine-
2,6-dione
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RT 2.94m n 411 Re,r
(phenyl net hyl ) - 2Ht etr azol -
di hydr o- IWORMI2e@- 2, 6- di one m z 429 [ Ml ]

_\,
2- yIIpropyI}

00 fe=r10, I Xt _c,

) 8-chloro-1-
3-propyl -3, 7-

{3-]5-

RT 3. 14m n 2C2/EP2006L007863]

8- chl or o- 3-net hyl - 1- (315 (phenyl nethyl)-1, 2, 4- oxadi azol - 3-yl ] propyl | -3, 7-
di hydr o-1H-purine- Mz 401 [MH-R--2 88mn 413 a——+ e—a
8- chl or g- 3- net hyl - 1- {313 (phenyl et hyl ) { 8;chjote-16[BBi{Ez ¢l - 5- yI|] propyl }- 3, 7-
di hydr o-{1H puri ne- 2, 6- di one rﬂ z 401 [ MHr Ialr.ﬂaorgméiw)phe 414 4K)Y m/z
8-chl orq-3-ethyl-1 -{3- [5 ny rrethyl "ﬂ‘éfgﬂ}cﬁ 551
oxadi azql - 3-yl ] gropyl } - pur i rone (m z 415wa* RT
> 97 n 41386~ e iy -cwrr*orovs* Plis! (tetrzgl-2- 094 | L
(trifluaromethyl )F 1 razol - yl)propyl]-3-(3,3,3- RT
trifluoropropyl)-3,7- 3.42m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-
o [(2,4- m/z
. NN~y difluorophenyl)meth 481
386 ®_<N=r'] OJ\N | ’>‘ | yioH-ewazo2- | | IMHT
H yl}propyl)-3-[2- ' RT
F o (methyloxy)ethyl]- 2.96m
3,7-dihydro-1H- in
purine-2,6-dione
8-chloro-1-(3-{5-
o [(2,4- m/z
F NN~ N difluorophenyl)meth 495
387 @* a0 A 27O | oK. tetrazol-2- [MH]*
N S 14.4
H yl}propyl)-3-[2- RT
F ~_O (ethyloxy)ethyl}-3,7- 2.86m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-
o [(2,4- m/z
E NN~ difluorophenyl)meth 519
388 A 70 | yl-aHietrazon so | MHI
f yl}propyl)-3-(3,3,3- ' RT
F N trifluoropropyl)-3,7- 3.19m
dihydro-1H-purine- in
2,6-dione
8-chloro-3-[2-
o (methyloxy)ethyl]-1- m/z
F Ny ™~"N (3-{5-[(2,4,6- 499
389 &N o)\ | ’>‘ © | trifluorophenyl)meth o1 | MHI
F H yl]-2H-tetrazol-2- ' RT
F o yl}propyl)-3,7- 2.93m
dihydro-1H-purine- in
2,6-dione
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1-yl ]l methyl}-1, 2, 4- oxadi azol - 5-yl)propyl]-3,7-di hydro-1H purine-2, 6-di one
mz 515 [MH* RT 3.43mn 416 ja7-0ltC""-""...714 Nis-' 0.).,"1lci
WP 28070hbwn o- 1- {413- (4- fluorophenyl)-1, 2, 4- PCT/EP2006/007865

oxédl azol 5-yl ] butyl}-3- pentyl-3,7-di hydro-1H puri ne-2, 6-di one mz 475
[111H RT3 71mn 417 a NNy~ "u N1." 1 tg'
8-chl or@- 3-pent y1-1- (4-{344- (tr| fl uor ongt hﬂfqmlmo-y&ﬂ[?
1, 2, 4- ofadi azol {5-yl }butyl)- 3, 7-di hydro- J(Iélﬂ-gwx mﬁ],ﬁ- di one | mhgz525 [ WK
RT 3.92min 418 a Cl-, - "N2 CA e -- ( §2 ghl ofo- 1- (4- 344
(di met hyl ani no) phegy 1}~ In i |GG .
3- pentyl-339°d| ydpsLHN-Bur i oy N di on=tr orogbeny Imeth kT, 3573419
cliskF?"I|l -....]. l’NN 8-chl g 0- 1- { 44B- yip2Ektbvaznl-2- ) RT
thienyl)-1, 2, 4- ¢px&di azol - utyli- 3- pentorosviX3.7- 2.93m
di hydr o{1H puri ne- 2, 6-di one . Ue .Wp']roéy)z " .
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-
o) [(2,4,6- m/z
E /NW/\/\ I >—CI trifluorophenyl)meth 537
391 N=N o)\N ! yll-2H-tetrazol-2- | . | [MH]'
F r yl}propyl)-3-(3,3,3- ' RT
F =N trifluoropropyl)-3,7- 3.29m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-
. o [(3.4- m/z
/ :’\/\ X | ,>_c. difluorophenyl)meth 481
392 F«Q_ﬁ" 0 yll-2H-tetrazol-2- | | [MH]'
F oH yl}propyl)-3-[2- ’ RT
- (methyloxy)ethyl]- 2.97m
3,7-dihydro-1H- in
purine-2,6-dione
8-chloro-1-(3-{5-
. @ [(3,4- m/z
% :3/\/1)‘1"’)“"' difluorophenyl)meth 495
393 F\Q_("‘ 07 "N""N yl]-2H-tetrazol-2- 75 [MH]*
F (')) yl}propyl)-3-[2- ' RT
~ (ethyloxy)ethyl]-3,7- 3.06m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-
. i [(3.4- m/z
y _‘:,:/\/\ J\ | ,>_c| difluoropheny!)meth 519
394 F N o yl-2H-tetrazol-2- | . o [MH]"
F . r yl}propyl)-3-(3,3,3- ' RT
F” °F trifluoropropyl)-3,7- 3.27m
dihydro-1H-purine- in
2,6-dione
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mz 497 RT 3.88mn 420 * \ lit N-ON11,>-1 N 8-chloro-3-pentyl-1-[3-(3-

, 2, 4- oxadi azol - 5- yI)propyI]-3,7-dihydro-lFL purine-2,6-dione mz 443 [ MHr
RT 3.51 mwo 20072701 Cl allL,---,Ntef C10)'.11IN ,---,-1 PCT/EP2006/007865

8-chl oro-1-{443-(3, 4- dlchlorophenyl) 1, 2, 4- oxadi azol -5-yl ] butyl}- 3-

penty]_-’i, -dihydro-1H purine-2 6-dione *r'l7 525 [ MHR 4 12prin 422
I N-16. -4----- N14 0.1 i--01 - 8-chloro- 3- )GIB'E@]QI’Q"‘{@H@-
(pyridir-3-y|nethy|) 1,2, 4- oxadjazol -5-ylibutyds:3, 7- m/z
di hydr o-{1H puri ne- 2, 6 di ne m z 72 [Nmﬂ 5 Cl 0. [
8-chl orqg- 3-pent y1-A- jJ%pr ﬁtyﬁp 28 Hﬁﬁﬁmeth 481#
y11-1, 2,|4- 3%8di 4zo wFTproay# <3y 7- di hydi-ebterazaing: ne- 25 6- ¢ilM m z 525
[ MN* ‘) yl}propyl)-3-[2- ' RT
F _0 (methyloxy)ethyl]- 2.89m
3,7-dihydro-1H- in
purine-2,6-dione
8-chloro-1-(3-{5-
o [(2,5- m/z
F NN SN N difluorophenyl)meth 495
O | )—ci +
396 N= NP N yl-2H-tetrazol-2- | | [MH]
H yl}propyl)-3-[2- ' RT
F ~_© (ethyloxy)ethyl]-3,7- 3.05m
dihydro-1H-purine- in
2,6-dione
8-chloro-3-[2-
(ethyloxy)ethyl]-1- m/z
0 [3-(5-{(3- 507
Ny~ N .
397 FE /N :",: . iN | N,>_c, (trifluoromethyl)phe IMH]*
¢ nyllmethyl}-2H- 14.6 RT
H tetrazol-2-
~-° 3.26m
yl)propyl}-3,7- : in
dihydro-1H-purine-
2,6-dione
8-chloro-3-(4,4,4-
trifluorobutyl)-1-[3- m/z
\ :/\/\NJI el (-4 565
298 N= (trifluoromethyl)phe IMH]'
FF nyllmethyl}-2H- 12.1 RT
F F e tetrazol-2- 351m
F yl)propyl]-3,7- _ 'in
dihydro-1H-purine-
2,6-dione
8-chloro-3-[2-
Mot 2 (methyloxy)ethyl]-1- m/z
¢ ’: j‘\ ,>—c| [3-(5-{[4- 513
399 (trifluoromethyl)phe 17.3 [MH]*
i H nyl]methyl}-2H- ' RT
F -0 tetrazol-2- 3.17m
yhpropyl}-3,7- in
dihydro-1H-purine-
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R

1, 2, 4- oxadi azol

3.69mn 424 0 11 FA%la a F 8-chl oro-1-(343-
Rpent af | uor ophenyl ) net hyl ] -

-5-yl }propyly

3- pent y1-8020@fitnyz¥no- 1H purine-2, 6-di one m z 547 [ M - 1PCREP2006601865 425 0

N\C 11,>., 1-{3-[3-(1l-benzothien-2-yl)- 1,214-oxadiazol -5-yl ] propyl }-
8-chlore-3-pentyl-3 7- dihydro-1H purine-2 6-dionez 499 FMAF—R—3. 77m n
426 N1:1Cla ON 6- 8-chloro-1-{3-[3-(2- npthylZdiope)-1. 2 4-
oxadi az¢l - 5-yl [ propyl)-3- pentyl-3, 7-di hydrg: OH-(I,TO.QL{Ql ne 2, 6-dijone mlz 457
[ MAr RT|[3.62m n’427 w7Cl 111,>-.1 al ﬁ] \f? I QO |]11 {B-]3-
(phenyl qret hyl ) -1, 2, 4- oxadi azol - 5QyI ] propyf’ yioxyjethy m/z
di hydr o{1H puri f RN IE 1]+ H$- (Q Benin | 428 | 557
=N )\ >_c' (trifluoromethyl)phe MHT*
400 2 nylmethyl}-2H- 15.2 [ RT]
N tetrazol-2- 3.30m
yl)propyl]-3,7- i
dihydro-1H-purine-
2,6-dione
8-chloro-3-(4,4,4-
trifluorobutyl)-1-[3-
F (54 [g_) [ m/z
F—F ) N/\/\N)‘ji el . 565
401 B(N N 4 (trifluoromethyl)phe [MH]*
nyllmethyl}-2H- 5.8 RT
ij tetrazol-2- 3.46m
E yl)propyl]-3,7- in
dihydro-1H-purine-
2,6-dione
8-chloro-1-(3-{5-
0 [(2,5- m/z
F /N—‘z/\/\i | N,)—m difluorophenyl)meth 533
402 Qﬁ N= 0“ NN yl]-2H-tetrazol-2- 14.7 [MH]*
' \KH yl}propyl)-3-(4,4,4- ' RT
F trifluorobutyl)-3,7- 3.34m
F dihydro-1H-purine- in
2,6-dione
8-chloro-1-[3-(5-{[4-
Nes 9 (trifluoromethyl)phe m/z
¢ N i [ >—ci| nylmethyl}-2H- 551
403 N 0”7 N7TN tetrazol-2- 061 | MHT
i . ﬁ yl)propyl}-3-(3,3,3- } RT
F F”°F trifluoropropyl)-3,7- 3.46m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5- iz
A~ [(2.5- 519
404 5—% '.‘ N)i >—ar | difluorophenyl)meth (MHT'
yl]-2H-tetrazol-2- 18.0
RT
c . f y!}propyl)-3-(3,3,3- 3.20m
F” °F trifluoropropyt)-3,7- in
dihydro-1H-purine-
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N 8-chloro-1-{3-[5-

(phenyl nethyl )-1, 2, 4-

oxadi azol - 3-yl ] propyl}-3, 7- di hydro-1H purine-2,6-dione mlz 387 [WH RT
2.65m n 4A%0 2007/0aM61i i . "N ry\ NI .-ci -1 8-chl oro- 3- pectrEP2d6fd78pS5-
(1Htetrazol -5-yl1)-1, 2, 4- oxadi azol - 3- Abuty1}-3, 7-
di hydr o-1H-puri -’)Rdunnn Mz 449 [VH- RT 4-03mn430-* ——t¢\ \ N=11
,» NN 3-hutyl -8-ghloro-1-{3-[5- (Dhenvl e hyl )2,6+dianet r az ol -
1-yl]prapyl)-3, {-di hydro-1H puri ne-2, 6- jequlﬁ,rmﬂ(;gémq AWVH * RT 3.11min 431
' 4kN=c---,,, 11 ONO j.C 8-chlorogl-{4-[5 &I < Pﬁe ﬁ}ﬁeﬁy y|)-1,2,m|/z
oxadi azadl -3 yl ] t | 1 - 3-n.peatyd B, 7y di hyir't? P 2, 6-di gnaesl 7 473
[MH RT gg 4 2 E ----- - i Ptcha C|]%=|&€ma@9b2-1 {445- (3-gfpyoro- 4-
hydr oxyghen , @ oXadi azef-8-yNi but y 1} yihropyl)-3-[2- 3.4 RT
(methyloxy)ethyl]- 2 84m
- 3,7-dihydro-1H- -
purine-2,6-dione
8-chloro-3-[2-
9 (ethyloxy)ethyl]-1- m/z
Ny S N
F ¢ z i I >—cl (3-{5-[(2- 477
406 N= 0”™N fluorophenyl)methyl 8. [MH]"
]-2H-tetrazol-2- ' RT
r° yl}propyl)-3,7- 2.85m
dihydro-1H-purine- in
2,6-dione
8-chloro-1-(3-{5-[(2- m/z
N fluorophenyl)methyl 501
207 F % :’V\N)ﬁ >—ci | 1-2H-tetrazol-2- MHT
N* yitpropyl)-33,33- | 327 | " o
F trifluoropropyl)-3,7- 3.95m
F7 F dihydro-1H-purine- .in
2,6-dione
Example 408 : 3-Butyl-8-chloro-1-{3-[4-(phenylmethyl)-1-piperazinyllpropyl}-3.7-

10

15

dihydro-1H-purine-2,6-dione

QA ”““JI -

A solution of 3-[3-butyl-8-chloro-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-
purin-1-yllpropyl methanesulfonate (0.08g, 0.19mmol) in DMF (5ml) was treated with
potassium carbonate (0.08g, 0.6mmol) and 1-benzylpiperazine (0.04g, 0.23mmol) and
then heated at 70°C for 2h. The mixture was cooled, evaporated to dryness and
partitioned between 10ml of DCM and 10ml of water. The organic phase was
evaporated to dryness and the residue dissolved in anhydrous THF (5ml). The solution
was cautiously degassed by the repeated application of vacuum to the reaction mixture
treated with

and subsequent

backfilling  with
tetrakis(triphenylphosphine)palladium(0)

nitrogen
(0.010g,

gas and
0.009mmot)

then
and

morpholine

(0.200ml, 2.3mmol) and the mixture stirred for 2h in a nitrogen atmosphere. The
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pentyl-3, 7-di hydro-1H purine-2,6-dione mlz 507 [VH RT 3.74m n 433
"1-0-(41iNM Hycl --.) 8-chloro-1-{4-[5-(5- chloropyridin-2-yl)-1, 2, 4-
oxadi azolw®-2gé7jtamiey1} - 3- propyl-3, 7-di hydro- 1H puri ne- 2cémpeac@oTshz 464
[MHr RT 3.30mn 434 is0-,, 11WtijiWN%O0)I ra -..,) 8-chloro-1-{415-(2, 4-
di fl uorophenyl)-1, 2, 4- oxadi azol -3-yl | butyl}-3- propyl-3, 7-di hydro- 1H
puri ne- nixtuie was evapordfsd pmd thE) residiie 3aksSnumin 5mBEf methanol and added to a
3-butyl ’&;Qﬂﬂln@ R)‘p%épé%rtﬂ B Which: v?as“fh@ﬁ%sﬂé@'thﬁ methanol and the product

)6/1:\2 Jbﬂt yléluted I1_.|$L_[\g a?y :g%ﬁﬁﬁ.}ypn gp %%qqgragidam gffﬁ roéll,c:f C%M_a% A?SI' frastdAbi g 36 F F

(t (i fl uchosiast 1And) svapgraled 10 2dmingssadiThgolPraslugl |waR yihgo purified by flash
, 7- @i hyshromatdgraphy n&ing &-gradient elution from DCM /2% Acetic acid to DCM /20%

MeOH /2% Acetic acid and the final product freeze-dried from 1,4-dioxan to give the
titte compound as a white solid (0.021g, 24%).
LC/MS: m/z 459 [MH]", RT 2.37min.

10 The following compounds (Table 24) were prepared by the appropriate general
methodology described above.

Table 24
Example Structure Name LC/MS
QN . n 8-ch|oro-3-pentyl-.1 -{.3-[1- m/z 455
409 - X (phenylmethyl)-1H-imidazol- IMHJ
4-y|]propyl}-3,7-d|t.1ydro-1 H- RT 2.61min
purine-2,6-dione
M i 3-butyl-8-chloro-1-{3-[5-
LN A /z 442
410 8 OZLI,?—C- (phenylmethyl)-1H-1,2,4- nEl\jH]*
)) . trlazol-1-yI]p.ropyI}-3,7.- RT 2.94min
dihydro-1H-purine-2,6-dione
Q(N 8-chloro-1-{3-[5- m/z 429
411 AN (phenylmethyl)-2H-tetrazol- R
. oJ\Ji - 2-yllpropyl}-3-propyl-3,7- (MH]
. . : RT 3.14min
H dihydro-1H-purine-2,6-dione
412 WJI“ B-Ch:\oro-lsr;mmfr: hlzl-: .2{::[5- m/z 401
@J\O/" Ay (Z'enyl 3e| orooy37 [MHY
oxadiazol-3-yllpropyl}-3.7- | o1 ggrin
dihydro-1H-purine-2,6-dione
8-chloro-3-methyl-1-{3-[3- miz 401
413 e Zﬁ - (phenylmethyl)-1,2,4- T
@J oxadiazol-5-yl]propyl}-3,7- ,
. . . RT 2.89min
dihydro-1H-purine-2,6-dione
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dione mlz 529 * | 3.7 M 437 ci a NCGCWUCNI) C
3-butyl-8-chloro-1-{4-[5-(4- chloro-2-fluorophenyl)-1,2, 4-
oxadi azolW@-200miyiel - 3, 7- di hydro- 1H puri ne- 2, 6- di one nl PCAIR2Q0NIRY7SRY

3.64min 438 a0-N IWN-1---------- ., 3-butyl -8-chloro-1-{4-[5- (2, 4-
A

di f | uor gphenyl) -1, 2 4- oxadiazel-3ytbutyi} 37
di hydr o-{1H- purinje- 2, 6-di one nif z 479 [ a 'pd Fk.N 0 Ci
3-butyl 4{8-chl ora- 1- {445- (2, 3-¢ dj f | uorlo M_%@HW‘)QF”Z)"J :{3- [5‘ m/z 415
oxadi azql - 314l | but yI | - 3m 0- 1+ puphesyl@ebybi ©hRd- N 2 47[3/"_l [MHY RT
3.53Min 440 a0- N M N - -2 N 3- ButathadacioRiggn s, 1445 2-9; .
g/m
dihydro-1H-purine-2,6-dione n
¢ :\ 8-chloro-3-pentyl-1-[3-(3-{[3-
415 . o (trifluoromethyl)-1H-pyrazol- m/z 515
.L‘Z/\A)\ A | 1-ylmethyl}-1,2,4-0xadiazol- | [MH]'
" 5-yl)propyl]-3,7-dihydro-1H- | RT 3.43min
\/H purine-2,6-dione '

8-chloro-1-{4-[3-(4-
F—O‘J :j\/\A i f fluorophenyl)-1,2,4- -m/z 475
a8 JI e oxadiazol-5-yl]butyl}-3- [MH]*
pentyl-3,7-dihydro-1H- RT 3.71min
purine-2,6-dione

8-chloro-3-pentyl-1-(4-{3-[4- |

ef )" i trifluoromethyl)phenyl]- m/z 525
M7 PO A, (
¥ A /H' | 1,2,4-oxadiazol-5-yl}butyl)- | = [MH]*
~ 3,7-dihydro-1H-purine-2,6- | RT 3.92min
dione

8-chloro-1-(4-{3-[4-
O,< dimethylamino)phenyl]- m/z 500
418 BN Jﬁ: (
/‘ e 1,2,4-oxadiazol-5-yl}butyl)- [MH]*
3-pentyl-3,7-dihydro-1H- RT 3.73min
purine-2,6-dione ‘

e 8-chloro-1-{4-[3-(5-chloro-2-
NS i /z 497
419 W{j\/\ﬂ;\ﬁﬂ%m thienyl)-1,2,4-oxadiazol-5- m'z

MH]*
yllbutyl}-3-pentyl-3,7- (MH]

RT 3.88mi
dihydro-1H-purine-2,6-dione min
) . 8-chloro-3-pentyl-1-[3-(3-
Sy chloro-3-pentyl-1-[3-( miz 443
420 N-0 A T )-e phenyl-1,2,4-oxadiazol-5- .
S I)propyl]-3,7-dihydro-1H (MH
VH yIpropyls, r-ainy RT 3.51min

purine-2,6-dione
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f | uor o- 4- met hyl phenyl ) -
317-di hydro-1H purine-2,6- dione mz 475 [MH R

1,2, 4-oxadi azol

-3-yl]butyl)-

3.51m n 441 O0-N FO)11 .1)

| Cl 3- DNOPOBMEMIor 0- 1- { 445- (2, 5- di fl uorophenyl) -1, 2 PGT/EP2006/007865
oxadi azol - 3-yl ] butyl}-3, 7- di hydro-1H purine-2,6-dione mz 479 [ MHIr R
3.50m n 442 Cl—a—3-buty—8-chlero+—{4 r5(35
di chl orgphenyl) -{2Htetrazol - 2- yI | but yl} 8ZhibroH1 Hyd8-¢3,4H Qguri ne- 2, 6-{di one
mz S11 ulAH ., gfpn 443,. " N 1.Cdie‘|ar‘o' henyl)-ﬂb,n-—-/ d ) hiz 525
3- but yl -|8- ef2for q- 1« W67 %L pyri di n ¥ ]] fl}3
oxadi azdl - 3-yl | Qut yd} - 3, 7- dihytro- 10 p @Rz SRSy 4 458y |RT
3.12mi n (444 0-N| FOANC pentyl-3,7-dihydro-1H- _RT 4. 12m|n
purine-2,6-dione
= 8-chloro-3-pentyl-1-{4-[3-
N N~ /z 472
422 SN (pyridin-3-yimethyl)-1,2,4- nEl:IH]*
| oxadiazol-5-yl]butyl}-3,7- ,
. . . RT 2.90min
dihydro-1H-purine-2,6-dione
o 8-chloro-3-pentyl-1-[3-(3-{[4-
423 N\"\,';'Nj\ [ y—ct (trifluoromethyl)phenyllmeth m/z 525
" * yl}-1,2,4-oxadiazol-5- [MH]*
’ H) yl)propyl]-3,7-dihydro-1H- [ RT 3.69min
purine-2,6-dione
o 8-chloro-1-(3-{3-
424 (T T e [(pentafluorophenyl)methyl]- | m/z 547
‘ J 1,2,4-oxadiazol-5-yl}propyl)- [MH]*
PoF H) 3-pentyl-3,7-dihydro-1H- RT 3.66min
purine-2,6-dione
o i 1-{3-[3-(1-benzothien-2-yl)-
NS erY Iz 499
425 S NS 1,2,4-oxadiazol-5-yllpropyl}- | n;l\;H]*
* 8-chloro-3-pentyl-3,7- )
RT 3.77
H) dihydro-1H-purine-2,6-dione | 1 > /N
0 8-chloro-1-{3-[3-(2-
426 T Y T e methylphenyl)-1,2,4- m/z 457
6 > oxadiazol-5-yl]propyl}-3- [MH]*
(’) pentyl-3,7-dihydro-1H- RT 3.62min
purine-2,6-dione
o 8-chloro-1-{3-[3- :
387
427 u\"wa/\/\i = (phenylmethyl)-1,2,4- n;:\;H]*
N i _5.- -3.7-
@J oxadiazol-5-yl]propyl}-3,7 RT 2.63min

dihydro-1H-purine-2,6-dione
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3- butyl

1, 2, 4- oxadi azol

RI

-8-chloro-1-(4-{512-
-3-yl }butyl)-
3. 51 MWOR467/017261i r - N- - - .
di oxo- 5- (phenyl et hyl) -1, 3-

.to 3-butyl

f | uor o- 5- (et hyl oxy) phenyl i -
3, 7-di hydro-1H purine-2,6- dione mz 491 [ MH

- 8- chl or o- 1- { 442 PGT/EP2006/007865

t hi azol i di n-3-ylibutyl}-3,7-

50 [ MH]

dl hydI’O 1"‘-”""""% ? R d' nnn M_' ':n/l rl\/l—ﬂ P\T 3 36||||| -r-r6 p V+° il\l,l\l
3-but yl 18- chloro 1- [4 (3,5- dioxo-1- phenyl
triazolidin-4-yQoutyl] -3, 7- @i hydro-1H purq"'ﬂ‘éQr? 16{3dll one mjz ,4,7243&7M—q RT
2.91m n|44329-" [N\ N G ﬁ-/y\-)\ »106) { - . NphemyGnethyh-1,2,4- MHT*
3-butyl 18-chl or ¢- 1- {4A: I'5- ( 6° uoX‘o 1, 6 dbmmg-g,mrw]ggf B-3yA-) - (MH] .
1, 2, 4- oxadi azol {3-yMbutyl}- 3, 7- di hy dro 1 urll,I ne- %g i| dhe2.8Pmim ¢
RT 2.86Min 448 \O-N FO 1 N, >-01 ""--] KPVQ’ ﬁ” Be¢ Po j {4- [ 5- (6]
f | uor opyrt+eifi=—29yt =t 2s4—oxadrazot53=ytibutyi}=377-
di hydr o{1H puri ne- 2’~6 gdi one
"'L,?‘{‘N J\/\/\ 8-chloro-3-pentyl-1-{4-[5 iz 449
429 )\ >—°' (1H-tetrazol-5-yl)-1,2,4- IMHT*
'oxadlazol-3-y'l]butyl}-3,_7- RT 4.03min
dihydro-1H-purine-2,6-dione
©j\ 3-butyl-8-chloro-1-{3-[5-
443
430 v )i (phenylmethyl)-1H-tetrazol- nEﬁH]*
NP 1-yl]propyl}-3,7-dihydro-1H- .
: . RT 3.11min
purine-2,6-dione
o 8-chloro-1-{4-[5-(2-
431 Bt N H hydroxyphenyl)-1,2,4- miz 473
on o oxadiazol-3-yl]butyl}-3- [MH]*
\/H pentyl-3,7-dihydro-1H- RT 3.84min
purine-2,6-dione
o 8-chloro-1-{4-[5-(3-chloro-4-
HO e ! - -
432 p——( )\/\/\)\ o hydr.oxyphenyl) 1,2,4 m/z 5(37
° oxadiazol-3-yl}butyl}-3- [MH]
\)) pentyl-3,7-dihydro-1H- RT 3.74min
purine-2,6-dione
8-chloro-1-{4-[5-(5-
g i hloropyridin-2-yl)-1,2,4- m/z 464
433 | L SHAn ©
Py H oxadiazol-3-yl]butyl}-3- [MH]*
~ propyl-3,7-dihydro-1H- 'RT 3.30min
purine-2,6-dione
8-chloro-1-{4-[5-(2,4-
& i diflucrophenyl)-1,2,4- m/z 465
434 F v v R
3 OZ,,E[NH oxadiazol-3-ylbutyl}-3- [MH]*
~ propyl-3,7-dihydro-1H- RT 3.48min

purine-2,6-dione
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mz 462 [MH RT 3.23nin

449 , ..., |

N 14' 1IVWN11 cFCAN | 1-

cl L...--

3-butyl -8-chloro-1-{415-(3- chloro-2-fluorophenyl)-1,2, 4-
oxadi azolW@-2007YdEaey 1} - 3, 7- di hydr o- 1H puri ne- 2, 6- di one RCI/ERQB6[ONHEFS RI
3.69mn 450 4k',.-3,----,,0,,  CAN N | 4, c "Ir,N
3-butyl 8- chlorg.1 {4-[ 5—(3—nmethytphen H—+24
oxadi azol - 3-yl i utyll 3, 7- dlhydro 1t pr| ne- 2, 6-di mz 457 * [MH RT
3.67nin|451 a @Nw q-),, N, ek 8 ghloro-1-14-(5- miz 443
3- butyl {8- chl or ¢- 1- {445 5; >cm olf o-phetmydr24 pradiazaly3- .
1,2, 4- oxadfddol {3-ylibuty1}® % 7-di h)dr)qybm—w]mﬂJdn@d?oﬁq dilondMlz 527 [MhI]
RT 3.921in 452 $.ON NOip \, 1, 11-Ci r|n+\|5|363d|? 8-{dhl 848min ( 4- {514-
hydr oxy4{3- (et yI oxy) phenyl ] 1 2, 4- oxadl 53 ut y1) -3,7-
.| 3-butyl-8-chloro-1-(4-{5-[2-
X Q g fluoro-4- ’
\NJ\/\/\N R 529
436 ¥ . P Wa (trifluoromethyl)phenyl]- n;:\jH]*
1,2,4-oxadiazol-3-yl}butyl)- RT 3.71min
3,7-dihydro-1H-purine-2,6- '
dione
. @@\M ? " 3-butyl-8-chloro-1-{4-[5-(4- iz 495
437 . Py Was chloro-2-fluorophenyl)-1,2,4- IMH]
oxadiazol-3-yl]butyl}-3,7- RT 3.64min
dihydro-1H-purine-2,6-dione '
g J\/\/\ 3-but.yl-8-chloro-1-{4-[5-(2,4- m/z 479
438 . . )\N />—<=l difluorophenyl)-1,2,4- [MH]*
)) oxadiazol-3-yllbutyl}-3,7- | o0 o
dihydro-1H-purine-2,6-dione '
O-N [ - |-8- ~1-f4-[5- -
Q’QNJ\/\/\N " 3 but.y 8-chloro-1-{4-[5-(2,3 ' miz479
435 g P |_)—c difluorophenyl)-1,2,4- [MH]*
oxadiazol-3-yl]butyl}-3,7- RT 3.53min
dihydro-1H-purine-2,6-dione '
omn . 3-butyl-8-chloro-1-{4-[5-(2-
/Q’@NJ\/\/\ H/>_c| fluoro-4-methylphenyl)- m/z 475
440 ) oo 1,2,4-oxadiazol-3-yl]butyl}- [MH]*
)) 3,7-dihydro-1H-purine-2,6- | RT 3.51min
dione
F o-n 0 - -8-chloro-1-{4-[5-(2,5-
S OO 3 but.yl 8-chloro-1-{4-[5-(2,5 m/z 479
441 ) ] )\ ,>_c. difluorophenyl)-1,2,4- [MH]"
)) oxadiazol-3-yl]butyl}-3,7- RT 3.50min
dihydro-1H-purine-2,6-dione '
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di hydro 1H purine-2,6-dione mz 489 [VH RT 3.27m n 453 ac,

455 a

6-di one

“"yL.," ,L,,, 3- butyl 8-chloro-1-{4-[5-(3- chloro-4- hydroxyphenyl)
1,2,4-oxadbaanH3Hvl]butyII- 3, 7-di hydr o- 1H puri ne- 2, 6- Pdir@Pe00610278493 [ MH|
RT 3.61 mm 454 anO-N 11, ' N-1-------- l.lca N OV
3-butyl-8-chlorqQ-1-{4-15-(1H |ndol-g-y1)-1 2 4-oxadiazol
3-y|ibuty1}-3,7-d|hydro 1H purlne 2, dlone niz 482 RT 3.55m 1
-1, \WUL-r"--r-N | C| %wtwr%moths‘t &5 m/z 511
met hyl pheny| )L' 1,12, 4 OXECH AZL >-y.l ] thgHId)roBhe"nyl)dZHiryeirazellH- puwu_rﬂe 2,
m z 457 [W RT |3.67m n N sei - V\b[yl]Uh!yl}':a’?-dlh d-1H-
3- butyl -|8-chl orq-1-(4-{5- [4 (et hyl gxy)ph eqﬁ 25} 5 RT 3.92min
oxadi azql - 3-yl }utyl) -3, 7- dlhydro-lj-l pd%ﬁ & gmaFone mz 473
g j\/\/\ 3-buty|-8-c.hl.oro-1-{4-[5-(6- m/z 458
/>—c- methylpyridin-2-yl)-1,2,4- .
443 , [MH]
oxadiazol-3-yl]butyl}-3,7- .
)) . . . RT 3.12min
dihydro-1H-purine-2,6-dione
J 3-butyl-8-chloro-1-(4-{5-[2-
\ )t fluoro-5-(methyloxy)phenyl]- | m/z 491
444 A A 1,2,4-oxadiazol-3-yl}butyl)- [MH]*
j 3,7-dihydro-1H-purine-2,6- | RT 3.51min
dione
3-butyl-8-chloro-1-{4-[2,4-
o /z 504
o :E[ Ve dioxo-5-(phenylmethyl)-1,3- vz .
445 § o [MH]
thiazolidin-3-yl]butyl}-3,7- ,
. . . RT 3.36min
dihydro-1H-purine-2,6-dione | -
Q o 3-bt.JtyI-8-chIoro-1-[4-(3,5- miz 474
N N~ | dioxo-1-phenyl-1,2,4- N
446 r T X . ~ [MH]
triazolidin-4-yl)butyl]-3,7- .
. . . RT 2.91min
/H dihydro-1H-purine-2,6-dione
3-butyl-8-chloro-1-{4-[5-(6-
9 oxo-1,6-dihydropyridin-2-yl)- m/z 460
)\/\/\
447 ud Ay /H' 1,2,4-oxadiazol-3-yl]butyl}- [MH]*
k/\ 3,7-dihydro-1H-purine-2,6- | RT 2.86min
dione
o 3-butyl-8-chloro-1-{4-[5-(6- | .
BSOS o N Ao m/z 462
wn | TR | ez | e
(O _ yIoulyiy=s, RT 3.23min
dihydro-1H-purine-2,6-dione
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[MH* RT 3.51 nrm 457 * /:3W .A 1 L.., 3-butyl -8-chl oro-1-{415- (4-
fl uorophenyl)-1, 2,4- oxadi azol -3-yl ] butyl}-3,7- di hydro-1H puri ne-2, 6-di one
mz 461 [WPR2ORP1R6%54min 458 O-N,,,rj OAN I .> -CI N  PCT/EP2006/007865

3-butyl -8-chloro-1-[4-(5- pyrazin- 2 yl 1, 2, 4- oxad| azol
3-beut‘.] 37 «."’“’"‘"C - puHe 2—o—diene—z—445 lIVﬂJ RT+—2-96rm1Hn 459
No--0-- It cd 11- L----- 3butyI-E :
oxo- 1, 6-di hydroryri ' nom ol, 2, 4- X “&igrcjhg"{' I{ﬂdgﬁ m/z 495
3, 7-di hydr o- 1H puri ; NI%I@,}m z @rcp WﬂUOMPhQHWBW -460 R/'I—thm
)= Hon AP L pa- [5- ( LHeBenZi mi ddz bxadiazyild-ylbiy i3 axac IHSTZ-[%@? .
yl i buty11- 3-but y1-8-chl oro- 3,7-di hydr@: Lt puri ne-2, &= dic B3 [ VH|
RT 3. 22rin 461 o‘?ny]dﬁi kH dd?lﬂe%,@dloqé
o 3-butyl-8-chloro-1-{4-[5-(3-
&) /z 457
.o Ot methylphenyl)-1,2,4- nEl\le]*

A oxadiazol-3-yl]butyi}-3,7- RT 3.67min
dihydro-1H-purine-2,6-dione )
3-butyl-8-chloro-1-{4-[5-(3,5-

uoi@’é:)‘”\/\/\ i dichloro-4-hydroxyphenyl)- m/z 527
451 o A Wa 1,2,4-oxadiazol-3-yl]butyl}- [MH]*
3,7-dihydro-1H-purine-2,6- | RT 3.92min
dione
) 3-butyl-8-chloro-1-(4-{5-[4-
° o ‘. hydroxy-3- m/z 489
452 He “)\/\/j\ » (methyloxy)phenyl]-1,2,4- [MH]
1 oxadiazol-3-yl}butyl)-3,7- | RT 3.27min
dihydro-1H-purine-2,6-dione
3-butyl-8-chloro-1-{4-[5-(3-
SOOS Y chloro-4-hydroxyphenyl)- m/z 493
453 . jib['?—c' 1,2,4-oxadiazol-3-yl]butyl}- [MH]*
e~ 3,7-dihydro-1H-purine-2,6- | RT 3.61min
dione
o 0 3.-butyl-8-chloro-1-{4-[‘.5-(1H— m/z 482
454 | N J\J\IN)—“ indol-6-y1)-1,2,4-oxadiazol- [MH]’
i 3-yl]buty}}-3,7-d|h'ydro-1H- RT 3.55min
purine-2,6-dione
3-butyl-8-chloro-1-{4-[5-(2-
oy o m/z 457
CW A Iphenyl)-1,2,4- |
455 )\/\/\)\)i N me.thyp enyl)-1,2,4 IMHI*

o7 W N oxadiazol-3-yl]butyl}-3,7- RT 3.67min

dihydro-1H-purine-2,6-dione '

179



*INJWN- O i NDCar "N 3-butyl-8-chloro-1-{4-[5-(3- fluorophenyl)-1, 2, 4-
oxadi azol - 3-yl ] butyl}-3, 7- di hydro- 1H purine-2,6-dione mz 461 [ M RT
3.58m n MVO2007/dAMdru. ". . " _, N q N L----, 3-butyl - 8- chl BCHEP2D6(087865
pyrimdin-2-yl1-1, 2, 4- oxadi azo -3-yl)butyl]- 37-
di hydr o-H-purine-2,6-di-one "12 445 T MAH—FRT—2- u4"1"= Mp e—463:
3-But yl {8- chI or ¢- 144-15-(2-fl uoro- 4-'hydro xadi azol 3qvl | butv
11-3. 7-di hydro- 1 2, 6- d one SO BRI {E[ m/z 473
3- But yl -8-choro 1°M />Qc, { hyohethylopiphenyll-1,22- 4- oxg&lkﬁz 13- Abut y
1}-3, 7- 5didRGdr ¢- 1H puri ne- 2 ¥one O&ab@zMylﬁﬁuNwB?Q (4519,
0. 28mmol|) i n anfydrous DVSO (Om) v%ﬁg)d tu?n(gj 488[18 AT 3.51min
10hydr oxybenzoi ¢ acid (40rrg, 0. 25mol "SHiPHIE flor 2h.
5- ( 3- Butfyt=8=cthtroro=2,6-
di oxo-2,|3, 6, 7- tetrahydro lH-purin 1 )1 m|dam de (100ny,
0. 28mm| i n DMBO was ébw_ﬁggtrjcgg&u%{'ﬁ?{% g?f# tiur /26t ed at 90C
for 18h. Nggl,fl(atl TVDAP‘% rded tﬁ'é'o'fqphﬁ'éy)cbﬁfﬁound olid (38ny,
28% . L/ 477 [M 11+° 3. 3<)mmdth5m13-yl]b\hﬁ3m/8(}ﬁl]é%5g 87 (t,
3H, J =|7Hz), 1427 (m 2H), 1.56-1.7§ oﬁﬁpdrcﬁm‘pu%ng_"é,d_abngf , 3.90
(m 4H), 6.80 (m 2H), 7.91 (t, 1H, J ="9Hz), 11.01 (s, , 14.45 br S,
1H). b) [5-(3-BufyI-8-chloro-2Z, 6-di ox9-2, 3,6, /- tetrahydro- H-purln 1{y1) - N
20hydr oxypent ani m dam de HO || H NNNl NI 3%tyTB dhld}bql[4 5- |
5- ( 3- But|yl - 8- chlfo r}_B f et raﬁg Ia\#% I m/z 445
rin-l-yl)pagganenlt é?/s\ﬂ />25 mezn--- 8|s%’81' d"iln EMM (100nL) .
Hydr oxyllami ne ($0% i n wat er; L, \gﬁv@bytyués? dibere-tird |the gextilin e
heated at 80C faor 48h under nltrogen The puginet2igdione Xt ur g was concentr at ed
in vacug, the resultant solid washed|w th nethanol and driled to give the
E:I)H e cgnpound as a solid (5.9qg, 479%. 3_1094))}@;0”'&&_13{5_7[51(&44] , Rl 2.17mn. 30
5- (3- Butlyl - 8- chi| or.g«2)6: A;k'tfﬁ 6, 1 °cX€t1r'@fHW¢'6’PXW'B'@r¥'h 1- W%‘b@ht aneni tri
l e 1C 5-Bds8opent aneni tr| I e°4(\ 3@voxgdianott3oibutya dar bt e (12. 79)
vere added to ajsolution of 37d|hydro—1H urine-2,6- | RT 2,78min
3- butyl -|8-chl or - 7- ( 2- pr open- 1-y1)-3 7-di hydr% purine-4, 6-di one ((10g,
35mmol ) [in DVE (100nf) and the nixtude stirre 8der nitrggen at 40C
overni ght and al{l owed to cool. 5 The |m. Eg;l:(qm@é,ztnlﬂggzdﬂ.qg assed by the
repeat eq successgiv pJ.;,catl op of a vac anang écﬂ |trcge Zp)(ifassue. The
m xt ure (was t her t@aﬁ’éﬂ%tﬁﬂrakl 1( osphi ne)lp un}0)
(2.86g, (2. 38fol ) and mor phol ihe (30 Em]}"]bQ bﬁﬁ!t)('quH@rom xtur Has $tirred
in a nitjirogen atjnosphere for 3 d t|h8y7-dihydro-1H-purine-2,6- | RT 3.22min
dione
ou . 3-butyl-8-chloro-1-{4-[5-(3- '
s61 e fluorophenyl)-1,2,4- ”;ﬁ:ﬁ
oy oxadiazol-3-yllbutyl}-3,7- ,
. . . RT 3.58min
dihydro-1H-purine-2,6-dione
W oo o 3-butyl-8-chloro-1-[4-(5-
462 CHJV\A)\ A pyrimidin-2-yl-1,2,4- mﬁ:]‘fs
° NK/N\ oxadiazol-3-yl)butyl]-3,7- RT[2 84min
dihydro-1H-purine-2,6-dione '
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10 partitioned between Et0Ac and 2M aqueous hydrochl oric acid. The aqueous
| ayer was separated and extracted with Et0Ac (x2). The conbi ned organic
phases weWe 206deédir ated in vacuo to give a solid that REI/ERANOHTS6H t h
ether, filtered and dried. The filtrate was concentrated and purified on an

amgopr CO|Lé 03 t'__%é / oL / OH. T
t - : (arexypneny Segxadiazol

E%Fi gc 2%55 I -yt ered product . The t| tI e conpoﬁng was
t 10

'(I)'hea:‘ glel wi ;B‘Sggmw ggj?'gio&ef@ﬁ‘)’ H\%’P?’%%ﬂyﬁ %é?’ﬁfféaaé"'fgi%‘&‘/'gﬁr ogous

to tl’f?at €using the appropriate carboxylic acid. Table 25
464 * cut NNA'-_'"'"NO.).. it" L.---, 3-butyl-8-chloro-1-[445-

I soqui nol i 2, 4- ox d| gzol -3-yCbutyl]-3, 7-
di hydro-'ﬂmﬁem 3_?'194 [M\+ RI 3.49mn 465 CR cf.N 1,
3-butyl-8-chl or 0- 144- (2-4 enyl i m dazol i di n-1-
yQout y1] - 3, 7-di hydr o- 1H pLII‘\I/r'l\ 2,6-dione mz 459 [M\* RT 3.23mn 466 P cr.
0 3-butyl -8-chl oro-114- (2, 5= dioxo- 3- phenyl i m dazol i di n-
1-yl)butyl] -3, 7-di hydro-1H purine-2,6-dione mlz 473 [M-1]* R 3.19m n 467
* No.... CDI .(45mg, ,0.28rembl)t in1 a8hydibes d_DMSm-(p;smj)(MassqﬁﬁeﬁytOp%fﬂtmrM‘r n-1-
y Coyloy 1] hydrokyBémdait &cid t0onig! 0. 280l afl @fifedraert 4rh] ML(3LButyl-8-chloro-2,6-
dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-hydroxypentanimidamide (100mg, 0.28mmol)
in DMSO (0.4ml) was added and the resulting mixture heated at 90°C for 18h.
Purification by MDAP afforded the title compound as a solid (38mg, 28%).
LC/MS: m/z 477 [MH]*, RT 3.39min.
15 'H NMR (DMSO-dg) &: 0.87 (t, 3H, J = 7Hz), 1.27 (m, 2H), 1.56-1.78 (m, 6H), 2.77 (t,
2H, J = 7Hz), 3.90 (m, 4H), 6.80 (m, 2H), 7.91 (t, 1H, J = 9Hz), 11.01 (s, 1H), 14.45 (br
s, 1H).

b) 5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)-N-
20 hydroxypentanimidamide

HO\

| ’
H'NJ\/\/O\)N\N | N/>_C|

e~

5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanenitrile (8.5q,
25 26mmol) was dissolved in EtOH (100ml). Hydroxylamine (50% in water; 2.6ml,

39mmol) was added and the mixture heated at 80°C for 48h under nitrogen. The

reaction mixture was concentrated in vacuo, the resultant solid washed with methanol

and dried to give the title compound as a solid (5.9g, 47%).

LC/MS: m/z 357 [MH]", RT 2.17min.

0

30
c) 5-(3-Butyl-8-chloro-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yl)pentanenitrile
o
NE~ Sy |H>_
»—Cl
o
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RT 3.12m n 468 H *Nw.., . . 3-butyl-8-chlorO 114-(4-
phenyl - 1Hi m dazol - 1- yl)butyl]-3, 7-di hydro-1H purine-2,6-dione mz 441
[ MVHr RT WOROWM72669 IP N,,,,,..".pi 0--ci 3-butyl-8-chlPOT&EP2006407885 5-
di oxo 3- phenyl pyrrol i di n-1- vyl )butyl] 3 7 di hydro 1H puri ne 2 6 dione m z
'n 470* N, 114- ( 4-
ohenyl pi g@gqyggﬁ S, Sy | %;-nf 5% iy ke
2 56m n | chloro-g- 5 1 % ib‘l 0o |§
phenyl pi F| 6'BBFY)Fgnd the i ny%‘%e" A aéjoneer 9 [ MEC
RT 2. 49
The mixture was then degassed by the repeated successive application of a vacuum
and then nitrogen pressure. The mixture was then treated with
tetrakis(triphenylphosphine)palladium(0) (2.86g, 2.5mmol) and morpholine (30.8ml,
350mmol). The mixture was stirred in a nitrogen atmosphere for 3h and then
10  partitioned between EtOAc and 2M aqueous hydrochloric acid. The aqueous layer was
separated and extracted with EtOAc (x2). The combined organic phases were
concentrated in vacuo to give a solid that was washed with ether, filtered and dried.
The filtrate was concentrated and purified on an aminopropyl column eluting with
MeOH followed by 3% AcOH/MeOH. The product-containing fractions were combined
15 and concentrated to give a solid, which was combined with the filtered product. The
titte compound was obtained as a solid (10.5g, 93%).
LC/MS: m/z 324 [MH]", RT 2.75min.
The following compounds (Table 25) were prepared using a method analogous to that
20 for Example 463, using the appropriate carboxylic acid.

Table 25
- -8-chloro-1-[4-(5-
3.butyl.8 <.:h oro-1-[4-(5 m/z 494
\J\N\ n isoquinolin-1-yl-1,2,4- R
464 =N ,>_c. ) [MH]
oxadiazol-3-yl)butyl]-3,7- RT 3.49min
dihydro-1H-purine-2,6-dione '
3-butyl-8-chloro-1-[4-(2-oxo-
o uty c.o.ro [. ( OXO m/z 459
LMo~ A 3-phenylimidazolidin-1- R
465 Lo )butyl)-3,7-dihydro-1H (MH]
Y ybUylRs, =0y RT 3.23min
purine-2,6-dione
e oo s phenpimigszotan. | 473
466 % J\JI’* g 1 I)butpl] 3}// dihydro-1H (MH
YIPULy=, F=diy RT 3.19min
purine-2,6-dione
-butyl-8-chloro-1-[4-(2-oxo-
%o ) 3-butyl-8-c Ioro1'['(2 0OXO0 m/z 458
Mo~ 3-phenylpyrrolidin-1- .
467 J@ ot butyl]-3,7-dihydro-1H (MH]
3 YURURYLS, f=eily RT 3.12min
purine-2,6-dione
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Is 1-1, Oc*N 1l /-Cl /N 3-butyl-8-chloro-1-(4-(512-
fl uoro-6- (et hyl oxy) phenyl k 1, 2, 4- oxadi azol - 3-yl } butyl) -
3, 7- di hydwo-220/(pmoiine- 2, 6- dione mz 491 [ ML-1]+ Rl 3. 3BarAEPANE/008H63 | LN OAN
| 1-Cl 4)L.---. 3-butyl-8-chloro-1-{415-(2- cycI ohexyl phenyl) 1, 2, 4-
oxadi azol=3-yl Jbuty1l-3 7. di hydro-1H-puri-ne-—2,6—di-one— 525 [I\I} d
4.18m n|474 C3’? ,,--,,41 1-ci 3 but yl|- 8-chl or o- 1(1';) S
phenyl - 1, 3- oxazol - \u/t\y/l\] y 7-di hyd?'@“i’ﬁa d4 'i4'6 di one, A4z
[Mi] RT 3.46mn o re />—c>--<1 3-phenhyit HBiniaznl-d- 1- [4??4- .
phenyl - 1, 348%az ¢l - 2- yI ) but y1J- 3, 7-di hYWng'Ht:k 7RMHyERE1I2. 6-di Ny 2
[MH RT|3.48nmin|476 a /,,L--’ FC|.."I 61d RT 2.60min
3-butyl {8-chl or ¢- 1- (413-( 2- purine- lone
o ?f-butyl-8-ch|oro-1-[4.-(.2,5- m/z 472
N~ dioxo-3-phenylpyrrolidin-1- .
469 o L )butyl]-3,7-dihydro-1H- (MH]
Y YWbulyll-o, f-ciny RT 3.20min
j purine-2,6-dione
S snemyperdi 1 ou | 2458
470 e ) - ) [MH]*
0P NN 3,7-d|hydro-.1 H-purine-2,6- RT 2.56min
dione
SN nenyiperazn - mou | 48
471 RSOV phenyipip YR [MH]*
0PN 3,7-dihydro-1H-purine-2,6- RT 2.49min
s dione '
3-butyl-8-chloro-1-(4-{5-[2-
o o fluoro-6-(methyloxy)phenyl]- m/z 491
) n
472 : )\MJI» 1,2,4-oxadiazol-3-yl}butyl)- [MH]*
e~ 3,7-dihydro-1H-purine-2,6- | RT 3.33min
dione
o 3-butyl-8-chloro-1-{4-[5-(2-
@ i /z 525
473 %J\/\/\i |N/>—°' cyclohexylphenyl)-1,2,4- HEJHT
L 'oxadlazol-3-y.l]butyl}-3t7- RT 4.18min
dihydro-1H-purine-2,6-dione
- -8- -1-[4-(5-
%}"\M i i b:g: ?fglffazo[u 2(5 m/z 442
474 i )i* g I)pbut G, 3. 7-dihydro-1H (MHT"
Y YIRULYIL-S, I=CIy RT 3.46min
)) purine-2,6-dione

183




fl uor opheny1) -1, 2, 4-
mz 461 [MH RT 3.45mn 477 a' N--

oxadi azol
"11

.314,41 .-"1f

-5-ylibutyl}-3,7- di hydro-1H purine-2, 6-di one

di one
e mz
e mz

3- but yl - 8wolbevw@7A{ 415- (4- fl uorophenyl)-2H-tetrazol - 2PCT/EP2006/007865
yl i butyl}-3, 7-di hydro-1H purine-2,6-dione mlz 461 [IVH RT 3.47mn 478 a
NN 11-Nekeom oo o o o N_F 3-but Qr-hlnrn 1-{4-[ 5426
difl uorcphenyl)-ZH—tet razol - 2-yli butly 15 - di hydro 1H durine-2, 6-
mz 479 |[ M4 RT (3. 32 % NgN1L . tMW Aol 41 - [14- 2 44
pyridi n-|2-y1- 1H|t et ol - y1] -3, 7pdemw-dr339>ﬂaitol purine mﬁ_g of
444 [ M| R 94nmin 480 /- o C I NH O1,a vt ¥ldiaréth At o-|1 jﬁ
pyridi n-{2-y1-2H{tetrazol - 2- yCbutyl]- % dr206 Lt puri neRD ekt
444 [WMH||* RT 3.0Q7m n 481 a' 14
) jj:n 3-butyl-8-chloro-1-{4-[3-(2- m/z 461
NP Wa. fluorophenyl)-1,2,4- .
476 T oxadiazol-5-yl]butyl}-3,7- IMH
S . YIUWI=S.T~ 1 _T 3.45min
dihydro-1H-purine-2,6-dione
] ’@’Q:*T‘\N\u i 3-butyl-8-chloro-1-{4-[5-(4- m/z 461
A N e fluorophenyl)-2H-tetrazol-2- .
ar7 Ty (Jbutyl}-3,7-dihydro-1H- (MH]
e ylloutyl-3,7-dihy RT 3.47min
purine-2,6-dione
o 0 3-butyl-8-chloro-1-{4-[5-(2,6-
W N . 47
Q’ﬁ" \/\/\i [ y—ei difluorophenyl)-2H-tetrazol- m/z ,9
478 F o 2-yl]butyl}-3,7-dihydro-1H- (MH
f ybUmS, f-aiy RT 3.32min
purine-2,6-dione
N'\:'L\/\/\N ; 3-?Lftyl—8-chloro-1-[4-(5- m/z 444
_ I Wa. pyridin-2-yl-1H-tetrazol-1- .
479 oo butyl]-3, 7-dihydro-1H- (MH]
s YURUYES, (- RT 2.94min
purine-2,6-dione
@’4‘3\/\/\"0 " 3-t.3u-tyl-8-chloro-1-[4-(5- m/z 444
J M e pyridin-2-yl-2H-tetrazol-2- .
480 Ty outyl]-3,7-dihydro-1H- (MH]
S YURUYE S, T RT 3.07min
purine-2,6-dione
0 3-butyl-8-chloro-1-{4-[5-(2-
NN 7
@" ~T Ty In/>—c| methylphenyl)-2H-tetrazol- m/z 45+
481 Sy 2-yl]butyl}-3,7-dihydro-1H (MH
j yIPUYR=S, (=AY RT 3.54min

purine-2,6-dione
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11-8/N-1-------

A a 3-butyl

8-chl oro- 1-{415- ( 3-
2-yl]butyl}-3,7- dlhydro 1H purine-2,6-dione mz

-8-chl oro-1-{4 nethyl phenyl)-2Htetlrazol 5-(2- -
2-ylibutyl}-3,7-di hydro-1H purine-2,6-dione miz 457 [MH* RT 3.54m n
MWO0-2097/017261ry ON 3- but yl -
met hyl phenyl) - 2H-t etrazol -

482

PCT/EP2006/007865

457 [MFr_RT 3 56mn 483 aNzt N-MYN-L
3-butyl {8-chl org-1-{4-[5-(2- chl orophe '%Hg 2H—tetrazo
yl 1 but yl|}- 3, 7-di hy 11"1- pur §ng- 2, 61d -§rchloag- {[“I‘I@t@'RT 3 N 484
aNJIH al|, 11, . 1 3but yT Yy éﬁoﬂqhorc-me(wlp[rﬁnw—zmtmam4 gx nyl] -2H
tetrazol -2-49?}buty1) 3,7- dihyaro- 1 PYL|BEtyB-367-digae-1HZ |4 273 RT
3.40mn| 485 NHaa"-N,....-J----- , F. o . RT356mm
purine-2,6-dione
o 3-butyl-8-chloro-1-{4-[5-(2-
L m/z 477
®~<r \/\/\i |n/>_c. chlorophenyl)-2H-tetrazol-2- .
483 o lbutyl}-3,7-dihydro-1H- (MH]
Jg yllbutyls-3,7-dihy RT 3.68min
purine-2,6-dione
N Ny 2 3-butyl-8-chloro-1-(4-{5-[4-
o NN N R fz 473
184 C Y X | (methyloxy)phenyl]-2H- nEI\;H]*
)) tetrazol-2-yl}butyl)-3,7- RT 3.40min
-dihydro-1H-purine-2,6-dione )
. ’@’«;’!‘\/\/\No ‘ 3-butyl-8-chloro-1-{4-[5-(4- m/z 477
e chlorophenyl)-2H-tetrazol-2- .
485 ©J llbutyl}-3,7-dihydro-1H- (MH]
e YIRUWArS, -y RT 3.68min
purine-2,6-dione
@’@\/\/\ g 3-butyl-8-chloro-1-{4-[5-(3- m/z 461
A T e fluorophenyl)-2H-tetrazol-2- .
486 S llbutyl}-3,7-dihydro-1H- (MH]
f YIbUYSy=o, =iy RT 3.51min
purine-2,6-dione
o 3-butyl-8-chloro-1-{4-[5-(2-
S b /z 461
@"’ W\i |“,>—c. fluorophenyl)-2H-tetrazol-2- e L
487 S [Ibutyl}-3,7-dihydro-1H (MH
s YERUWA=S, F-CT RT 3.34min
purine-2,6-dione
" 3-butyl-8-chloro-1-[4-(3-
T e phenyl-1-pyrrolidinylbuty]- | 2444
488 j 3,7-dihydro-1H-purine-2,6 (MH
(-dinydro=17p " | RT 2.51min
dione
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-Ci

NEN 1-1, \WODROYM11261 e-a N f
fl uoraphenyl)-2Htetrazol -

3- butyl

-8-chloro-1-{4-[5-(4-

3-butyl -

chl orophenyl) - 2H-tetrazol
ylibutyl}-3,7-di hydro-11-1- purine-2,6-dione mz 477 [MN] RT 3.68m n 486 a
8- chl or o- 1- { 445- ( 3- PCT/EP2006/007865
2- yI]b utyl}-3, 7-di hydro 1H purine-2, 6-di one

-2

' 488
li-

mz 461 —MN—RT-3.51 mm—487N=11 '—*‘Wt — :“ ;
3-butyl -|8-chl org- 1-{445- ( 2- quoroph ng -2H-tetraz %
yl i buty1}-3, 7-dilhydr od A4 _pufli ne- 2, 64d IS’HEV' greplofe - Z<I§n 2 |RTrmas 88mi 1
C--.1 qgr --Na 33-butyl-8- cJaL 209 1- [ 4- (r@thyithenyl)-1&-tplyazabd i|di rmh_}]but)
317- di hydr 8834 puri n&=k, 6- “nd'z 444 | Mq_mu@;,@h-mdrommg
3- but yl 4|8-chl or ¢- 1-{415 (2-42 et hyl [henyd) nigl— é—)&loﬂéol RT 3.16min
1-yl ] butlyl}-3, 7{di hydro- 1H purine-2 e
rz‘ Jt 3-butyl-8-chloro-1-[4-(5- miz 443
B Ve phenyl-1H-tetrazol-1- N
490 l)butyl]-3,7-dihydro-1H- (MH]
f yubutyll-, f-ciny RT 3.08min
purine-2,6-dione
""::1\/\/\,‘ 9 ) 3-butyl-8-chloro-1-(4-{5-[4- m/z 473
I W (methyloxy)phenyl]-1H- N
491 T tetrazol-1-yl}butyl)-3,7- (MH]
d )) , Yyouly'rS. = | RT 3.10min
dihydro-1H-purine-2,6-dione
/
OO T briieng I
492 o>y - tetrazol-2-yl}butyl)-3,7- (MHT
)) _ YUbUUS. ! RT 3.40min
dihydro-1H-purine-2,6-dione
8-chloro-3-ethyl-1-(3-{(52)-
5-[(4-
3 /z 478
)\N/\/\N " fluorophenyl)methylidene]- e .
-
493 P SN ] o [MH]
. J 2,4-dioxo-1,3-thiazolidin-3- RT 3.31min
yl}propyl)-3,7-dihydro-1H- '
purine-2,6-dione
3-butyl-8-chloro-1-(3-{(52)-
Ky A - . miz 506
S, A e fluorophenyl)methylidene]- R
494 @ﬁ oy . o [MH]
F /’) 2 4-dioxo-1,3-thiazolidin-3- RT 3.63min
yi}propyl)-3,7-dihydro-1H- '
purine-2,6-dione
8-chloro-3-
S . )oi,. (cyclopropylmethyl)-1-[4-(5- m/z 441
495 oA Al phenyl-1,2,4-oxadiazol-3- [MH]*
% yl)butyl]-3,7-dihydro-1H- RT 3.38min
purine-2,6-dione
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. 14,

RT

494

mz 457 [MHr RT 3.16min 490 N--------- N O 3-butyl-8-chl oro-114-(5-
phenyl - 1H-tetrazol - 1- yCbutyl]-3, 7-di hydro-1H purine-2,6-dione niz 443
[ MVHr RT 3wO02nmim1231 wi4, 10 \NO1. N1 , 1- 1 3-butyl - 8- chl @COAEP2¢04/0(B6F 4-
(et hyl oxy) phenyl] -1H tetrazol-1-yll butyl)-3, 7-
di hydr o-1H-purine-2 _6-dioche w2z 473 M1+ R—3-10M-1—492N=ry n
10 )) 3-butyl-8chl oro 1 (4-{5-[ 3- (rret hyI omyotﬂdsrex&tl] 2H
tetrazoll- 2- yI}buty di h§ ydro 1M ong. s 4 443 434N
3.40m n| 493 8-cC r"oBeA /)'-al.( W L MHT*
fl uoropreny‘P?rret hyl i denek 2°43di"oxo- 1, ﬂY'aj piazol-3- [MH] .
yl } propy1) - di hydro- 1H fine-2, 6- dYI):hhlé’llrﬂ Z-dlﬁx'sl'q W  RIRB 33Bmimn
si)---'0 a 3- but yl - 8- chl or o- 1-(3-{(52) - purine-2,6-dione
O-N
@4\ J\/\/\ ,>-c. 8-ch|oro-?-[4-(5-phenyl- iz 497
497 1,2,4-oxadiazol-3-yl)butyl]- IMH*
3-(4,4,4-trifluorobutyl)-3,7- .
e . . . RT 3.46min
; dihydro-1H-purine-2,6-dione
O ) 8-chloro-3-(4-fluorobutyl)-1-
N N . /z 461
498 OAJ;IN’* ¢ [4-(5-phenyl-1,2,4- nEl\;H]*
oxadiazol-3-yl)butyl]-3,7- i
. . . RT 3.26min
P dihydro-1H-purine-2,6-dione
o-n 8-chloro-3-[2-
Q_Q")\/\/\ el (ethyloxy)ethyl]-1-[4-(5- m/z 459
499 " phenyl-1,2,4-oxadiazol-3- [MH]"
r° yl)butyl]-3,7-dihydro-1H- RT 3.16min
purine-2,6-dione
@’é‘j\/\/\ 0 8-chloro-3-(2-methylpropyl)- iz 443
A, />—c~ 1-[4-(5-phenyl-1,2,4- .
500 0 . [MH]
oxadiazol-3-yl)butyl]-3,7- .
Y , . . RT 3.44min
dihydro-1H-purine-2,6-dione
0y 0 8-chloro-3-(3-
)
J\/\/\)\JI% cyclopropylpropyl)-1-4-(5- | m/z 469
501 oy phenyl-1,2,4-oxadiazol-3- [MH]*
J yhbutyl]-3,7-dihydro-1H- RT 3.63min
purine-2,6-dione
oty | pnemrodomdaoa | ™24
502 N 01{*&"/)_“ - I)buy 1 ’3,7 dihydro-1H (MH
| yhbutyll-3,7-dihy RT 2.98min
purine-2,6-dione
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f I uor ophenyl ) net hyhdene] -

214-di oxo-1, 3-t hi azol i di n- 3-

yl }propyl) -3, 7-di hydro-1H purine-2,6-dione nfz 506 [ M\* RT 3.63m n 495

40' (.
phenyl
[MH] RT
(cycl oby
yl) butyl
0-. NC
3-(4, 4,4
3.46nm n

3 38MmMn

.- -, WOQAN/d1@26Y) 8- chl oro- 3-
-1, 2, 4- oxadi azol

-3- yOo
496 * QU

utyl] -

-1
}

(cycl opr opyl met hyl ) - 142CTHP2006/007865

, 7-di hydro-1H purine-2,6-dione mz 441

N ﬂ NN—=a Q hhlnrn Q

it yl met hy
]1-3, 7-d|

1
l-tﬁP$|u<
4 98 a '

|)1[4(5 p

& w pur

br o%ut yl) 317-0
N w.

henyl
[

a&%ﬁh

|2 n4etﬁ9<léﬁs|{38{2lqt3-b3|tyl 8-
d'é?ﬂ&? rffezd §§z£ 5

azo

pﬁ'”ﬂ‘ i'one
yI)butyI] 1 2 4-oxad|azo| 5-

'znz

uty
m Z

RT 3. 22m|n

197 a

+|[ MN RT

yl}-3-pyridinecarboxylate

The above starting materials may be purchased commercially and/or made according
to processes which are available in the literature.

All publications, including but not limited to patents and patent applications, cited in this
specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though
fully set forth.
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* a 8-chloro-3-(4-fluorobutyl)-1- [4-(5-phenyl-1 , 24-
oxadi azol - 3-yQbut yl ] - 3, 7- di hydro-1H purine-2,6-dione nmlz 461 + [ W

RT 3.26mn 499 aa. N),,-,--, 0o N,)-a N 8-chl oro-312-[2
(et hyl oxy) é -1-[4-(5- phenyl -1, 2, 4- oxadi azol -
yl ) butyl] - hydro- 1H purine-2, 6-dione m z 459 [Milr RT 3.16mn
500 a ON'No N 8-chloro-3- (2- rrethyl propyl)- 11445-phenyl -1 , 2, 4-
oxadi azoli; 3A y6inpbyrd ef?aor?ﬁulal(mydro 1H purine-2,6-dione mz 443 [M-1]+
Rl 3.44m n 501 a o-N NV I080hlor03(3-
cycl opropyl propylp- 1-[ 4-(5-

RINy

2\ :/>— R3

U
or a pharmaceutically acceptable salt thereof, wherein
R' represents —(alkylene)n-X-(alkylene),-Y;
wherein m and n represent the number of carbon atoms in the alkylene chain;
wherein X represents a group selected from heteroaryl and heterocyclyl;
wherein Y represents a group selected from aryl, heteroaryl and O-aryl;
which may be optionally substituted by one or more groups independently selected
from Cy¢alkyl, Cog alkenyl, C, alkynyl, halogen, -NHj,
«(CH2)q~(0)p-{CH2)-N(R®)C(O)ORE, -(CHo)o-N(R®)C(O)R®,
~(CH2)¢~(0)p~(CH2)-C{OINR®R?, -(CH,)-N(ROC(OIN(RI)RS,
~(CHR)¢-C(O)N((CH2)mOH)R?, ~(CHa)-N(R?)-S{0):R8, -CHo-S(O)N(RHRS,
-Cy.5 haloalkyl, “<QCF3, ~-OCH(F)z, -OCH,F, -C(O)ORS, -OR5, -RECN, CN -SO,R®,
-(CHg)sheteroaryl, -(CHz)sheterocycyl, -(CHa)acycloalkyl, {CHz) cycloalkenyl,
-(CHa)naryl;
R? represents Ca, alkyl;
R® represents halogen;
R% and R® are independently selected from hydrogen and Cq.4 alkyl,
R®represents Cy.4 alkyl;
R® represents a group selected from Cy¢ alkyl C4 alikenyl, Co.g alkynyl,
~-(CHg), cycloalkyl, -(CHz)scycloalkenyl, -(CHz).heterocyclyl, -(CHy), arvi,
-(CH,)heteroaryl, and CN;

m represents an integer selected from 3 and 4;
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- phenyl -1, 2, 4- oxadi azol - 3- yl)butyll-3, 7-di hydro-1 H purine- 2, 6- di one
mz 469 [M-1]- Rl 3.63mn. 502 "N-I" 7 7 NN
8-chl oro-3-net hyl -114- (5- phenyl-1, 2, 4- oxadi azol - 3-

yl)butyl]-3,7- ~diane nlz 401[M 1]1- R

2 bom o | o aserE s S mee RAsTR B p s ii methyl

6-{314- (3-butyl -8- chloro-2, 6-di oxo-2, 3,6, 7- tetrahydro 1H puri n-1-
yOout y1] - 1, d,répresanis anohteger seldotedl fpymn Odindelg andboxyl ate m z 502 [ M\+ RT
3.22min The above starting materials nay be purchased commercially
and/ or made accordi.ng. t. [,0C are available in the
literature. qﬁﬁﬁ@%ﬁﬁ%ﬁé@?&%ﬁfeoﬁifmﬁ EaB‘Ej "not linited to patents
and patent applications, cited in this specification are herein

i ncor por at edvhbyein tHectean Calkglens’f asgsld Hievslh et botptlaighethd Branelier

speci fi cal | ¥ @pgek BAid eP hFi‘Padeé}Ic 9sétﬁra%cgya%a%f%§9rgrxu

ref erence herein as thoug set ort und of
formula (1) O Rl ON 11t2(|) or a pharmaceutically acceptable salt

t her eof , whitherain Re teeprargleas yseq berkipl refesy inaCdamonoeyais, bidyclioher ei n
m and n repiRyet hydrscaforaeg Wilereirdd (ased@ling i8 atdigat@) Kyl ene chai n;
wherein X represents a group selected from heteroaryl and

het erocycl yl ; wherein Y re resents a group sel ected fromaryl,

het er oar yl wharei MP“V@WF Rl es beed @Wﬁf%t%%vrﬁqﬁ@anwci&ne or
nmor e gr oups hydrdegrenniang bf/3 &8 eatbed atarasn C . fi al kyl, C2.6 al kenyl,
C2.6 al kynyl, hal ogen, -N1-12, -(CH2),;(0)p-(CH2)qg-N(R5)C(0)O0RS,

E ggg g4mg E@;ﬁ%‘% ﬁ%ﬁ fég;@po?@gé)?) Qﬁ%ﬂ%ﬁ%ﬁ% éllg Rggnsaturated non-

- (CH2) g- N( R8} ﬁﬁt@mcvcf@hzdw to BERIEAAlYAE RYNMtaINNGRE, of

-OCH(F) 2, mﬁarbeﬁ(oebmﬁﬁoublé%nds R8CN CN - SO2R9,

-(CcH2) " het eroaryl, -(CH2)heterocycyl, -(CH2)cycl oal kyl,

-(CH2) cycl Oah‘é%ﬁ‘n‘/ %h’e ter(mq_ij?e)te?r%r Yl“ 'as used herein refers to a 5-6 membered monocyclic
aromatic ring or a fused 8-10 membered bicyclic aromatic ring, containing 1 to 4
heteroatoms, each independently selected from oxygen, nitrogen and sulphur and

containing one or more optional oxo substituents on the ring carbon atoms;

wherein the term “heterocyclyl” as used herein refers to a 4-7 membered
monocyclic ring or a fused 8-12 membered bicyclic ring which may be saturated or
partially unsaturated containing 1 to 4 heteroatoms each independently selected
from oxygen, nitrogen or sulphur and containing one or more optional oxo
stbstifuents on the ring carbon atoms.

2. A compound according to claim 1 wherein X represents a group selected from
heteroaryl.

3. A compound according to claim 1 or 2 wherein X represents a group selected from
heteroaryl comprising a nitrogen heteroatom.

4. A compound according to claim 3 wherein X represents oxadiazolyl or tetrazole.

5. A compound according to any preceding claim wherein Y represents a group
selected from aryl and heteroaryl.

6. A compound according to any preceding claim wherein Y is optionally substituted
by one or more of halogen and Cy¢ haloalkyl.
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* R2 represents C3.6 alkyl; R3 represents halogen; R5 and R6 are

i ndependently sel ected from hydrogen and G .4 alkyl; R8 representsCm

' al kyl; RO representsa group selected fromC _6 al kyl C2.6 al kenyl,
C2. 6 al kyny di s 1 Gl :

o) hat or SSyTPynd ddaorsiBy ®  deeding cRR RN e a8 oS ke,

represents an integer selected from3 and 4, n represents an integer

sel ect ed & r dEPUPaHEH accaiding iy axlepresedng rlatne yoereiel gepregenis phemyl and ni ;

and q repreisgnrel rais i.nt eger selected fromO, 1 and 2; wherein the

term "al kyl ene" as used herein neans both strai ght and branched

saturated of unsaturated.chain, or cyclic.saturat hydr ocar bon
Tnker gPoubSOMRALILARCAE0 fa Phy Bipeating s ipral o ap Taens e R
C5- 12 nonochkgprasentsiugy) end & oepresants/ehldrinehydr ocar bon ring wherein at

| east one ring is aromatic; wherein the term"cycloal kyl" as used
herei n rgke MRNRE o ) I .

car bon aﬁ gh’é?owgﬁfﬁ%ﬁﬁ@hf& m™c %{Jgﬁ&lgsﬁﬁvﬂg%@b%Eeerfd-bﬁ%rté;%a%#%zggfs\’
to an unsatr@PﬁséﬂtSrﬂyﬂdlﬁyloﬁaf?%eﬁﬁ@Wi Rerepyapentsisineanddn iss 4 and g i
carbon aton® containing one or nore carbon-carbon doubl e bonds;
wherein the term"heteroaryl"™ as used herein refers to a 5-6 nenbered

nonocycl i r tic i . e - nbered bicyclic aromatic
ring, co '([ialiné% oluﬁgaﬁ%ﬁaérﬁé? g‘a{l%ﬁjsfsez%é%d fFﬁ'Be endently selected from
oxygen, ni tﬁd@ﬁﬁa@lﬂo@u‘l-ﬁn{ﬁr[(ﬁaﬂ'épremﬂnai)mpmllﬁ ehazargridPEyidnal  oxo
subst i t uent dihgdrot té-purime2 Gaditroey at ons; wherein the term
"het er ocycl yla pAgmedidiy Actedt@fie 54t iheredr4- 7 menber ed nmonocyclic
ring or a fused 8-12 nmenbered bicyclic ring which nmay be saturated or
partially unsaturated containing 1 to 4 heteroatons_each
i ndependddt PycHepaidedcay GRg dX @AY mreerdindoglaimn der usA phiwmandpr veterinary
cont ai ni ng enrdictre. nor e opti onal oxo substituents on the ring carbon
atons. 2. A conpound according to claim1l wherein X represents a
group sel ed fromheteroaryl. 3. A caonpound cardi to claiml or
3 hor of Mo SENPOE GRbiHa Giardi<ER B A Ji8 Adar 1o BERTRCLa Y &
ni trogen henediernenhfouthesreadmpoieid eprsiiion wiere eindéraaativationhefrthe mMT4A
represent s reggudbrazontbuies tb ahe aaaditon dbr whefd BBMIAIEN aF ARE Fbiptdrowid e
precedi ng cﬂe@iem-Wer ein Y represents a group selected fromaryl and
het eroaryl . 6. A conpound according to any precedi ng clai mwherein Y
is optionally substituted by one or nore of hal ogen and Cl.6
hal oal kyli4. Usg of/a eanpeunddaceotsingiorrpytaneaigigime d ddiii gn tHeamanvibetuis of 2R3
\rM?pr e_seng( S rﬁ@di@dmé\ﬁ.foBtheAtrfanﬁauaddiasaw @ﬁsngda@n@nmiﬁoisﬁ%i%erﬁigaéﬁa
erein r . - conpoun
accordi ng t@gﬁégﬂ'ﬁ%e ?‘ﬂé ¢ aﬂ‘ﬁ%%%}%%?ﬁ'&%a%]%%f%@gﬁk%g tetrazolyl, R2
represents butyl and R3 represents chlorine. 10. A conpound according
to any pid&ddsti ofca cdraponndraaceidingdoranyromeead chirox ddo d4 dh YHe, minufeptuessrd s

pyridinyl, fediEAREMRISNthS thidliiént oRAjabERE SiPliSemfY, AitdieayRisldaBrhia, Hethd

nis 0. 11. o] | _ai. pn.oclarml selected.fro .
2 Butyi - 6. Ao meetaRoRSefeide dabivt A AisBRes indiing, Aherssyarpiso,
y1) -3, 7- diatipdpeclamsisuranse-hyperiigiyeddagipiaa isprir bradiabetes amelfitus, “type |
accept abl e diatidted, iesulinfresidianced) lopayipidadmiz; cabtixEgnéoSH) YobRsiRg @didhary
claimfor Ug@n SisBANERhBbYSS SnlghRl ¥hrBRE ew?anuﬂé?réd%ﬁe.of a conpound
according to any one of clainms I'to 11 in the manufacture of a

medi canment for the treatment of a condition where under-activation of
t he HW4A6.rA pbptnorcegitieal rfomatlalion gomprising Adtenpeungr adoeding e tany atrieoof
of the recefdins Md i1 taaatmneésmnalphaﬂ;ﬁacédﬁea@fa@esﬁmm@n@@&aFi@hﬂSr
to any one of;&lains 1 to 11 in the manufacture of a nedicanent for
the treatnent of diabetic dyslipidaem a, m xed dysli pi daem a and
hyper | i poprotei naem a or an inflanmmatory di sease or condition. 15.
Use of atéomsombination codipngingc aompourel efcardling te ahytaneldf claimshé to 11

together with at least one therapeutically active agent.
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18. A pharmaceutical formulation comprising:
(i) A compound according fo any one of claims 1 to 11;
(i)  one or more therapeutically active agent selected from statins, fibrates, bile-
acid binding resins and nicotinic acid; and
(il one or more pharmaceutically acceptable diluent, excipient or carrier.
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