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- Intermediates, formulations, methods and processes described herein form further aspects
of the invention.

25 Detailed Description of the Invention

According to one aspect of this invention, we provide a compound of Formula (1)
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. and a physiologically functional derivative thereof, whereim . . .

R' is selected from: hydregen and Cy., alkyl which may be optionally substituted with one or
more groups selected from CN and CF3;



» The conpounds are of use in the treatnment of diseases where
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1-4et hyl - 2, 6- di oxo- 3-pentyl-2, 3,6, 7-tetrahydro-1H purine-8-carbonitri
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10 8--Chl oro-3-(5-fluoropentyl)-3, 7-di hydro- 1H puri ne- 2, 6- di one,
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is specified it is to be understood that a substitution may be

present afs @B h@x%ﬁw' tHeQBm Fhll&h?wﬁ& 402 4s dpé;l%fea! Brouf)NEreteSh D

"physi ol I

phar ce%?-":a ﬁt r%mn%%t Bi)ﬁae ecr:l?a\'/n rfk\als'(ﬁ SB?“? m%&xﬁ?'“‘f‘ﬂ@epﬁp

i nve %)?3 “ ?fee’fq’?@eeo?a' eeY) iTRANG R Stradglyt or bfamhecf
phar naceM’E%“P%ﬂ @eeéalﬁtatame atlgpst 3nd 2t wost) @ eadion Rlofnsr Fskrapléd OF aliqin
any phar nesstharéie ficluge,dut@pnablindtesdd wethg! (M), 2thyDIERORDbpATant PiBYLaTHe! )
whi ch, upanm "adiryiniessrs leciftailp td 4h @-ITRIOABE hydRdeaboRShaln, human, 1S capabl e
of providing (directly or indirectly) a corrpound of forrrul a (1) or an

t i [ f ed by th
Y ”?%Q’f‘%‘*e"‘é'??ﬁﬁ#aeﬁﬂﬁgﬁa' '*e%ﬁeﬁsd%? Ao o P lne ebresp A o
Lo provi SCHRYAGTHPERITIE P 2 a"evqmpaeqeqé@umﬁ@p Bxamieg o

t he funcEYFRY! agrusepierein inclyde. @h@f@@ﬁﬂmte@mlmm At gyolepegrids  of

formula (1) may be so nodified at nore than one position. 10 As used
herein, nbaistmaveinp gy Weulkbﬁﬂ" fae@q&%pétékahte or %%%édnhfd?dca }o g;h%;f? an
i ngr g8l eBlntdiaRy | ¥ 8pd il Bl of A AbRL Gk ool Q%Vgo,i% dofie bonidp.c,

a pharmaceutical fornul at|on mn|strat|onto
to that ingredi ent being accept able in the sense of being conpatible
with any® 6?’?@ PEreig Wi AtoYRy i seRTed te astheinghavhsiteiedt Wtﬂaanqihﬂfmmuatﬂron
~and -not--aBigoena gr dreire sestivtienst anlesrea madicgarpdsitivh dsreaich aAsubgiettbn s
herein, sfeeifieditrs ol uatestoddether & stisstiatiod Y & gaéseﬁﬁétla?ﬁlyﬁsmon in th

st oi ﬂ(ﬁ]l ogelpy formed by a solute (in this invention, a conpound o
formula (1), a salt 'thereof or a physiologically




functional derivative thereof) and a sol vent Such solvents for the
pur poses of the present 20 invention may not interfere with the

bi ol ogi cal activity of the solute. The solvent used nmay be a
pharmaceutically acceptabl e sol vent. Exanples of suitable
pharmaceutically acceptabl e solvents include water, ethanol and
acetic acid. An exanple of a solvent that may be used is water, in
whi ch casés t$rd herity Hrectemm Sphimiologidaly fuaciiobal derivativeh yederatocary fohtiecanikaiye

i n quest i arepiabie temvative dfe: @ppo@i ditieprédeat invehtdh, R a%iRAet Ahab tHepdx,
the ' sal t 4Qf inSi0hestdr§ prafhREhtREAN RcBRMIE s¥i b a BSibuRDaF fB?rﬁ@Ht I’),Caﬁ'xldl%ly
acoept abl g sallo, Aoy ALBLEe HOMEXEL corflL I AR (Blysel el g Tty Thnd
use, for xarr%le L] reﬁgra i on a. OF - BPREFEINEgYcl
'n t he? prCEIPITTElSUSh 3 aSNEP e GAPEPIE 8] ProVidlee Slhecll PengiEsoll)sroomphynt
t her eof . OHE} e egtivecasiplpliieor esidup theresh itvdll herapptegiatadthy deosdekitizd ibed
by Ber ge, thBiaghihey ten domidundk lod templaPiilameg. KBaodifishO %7 probife phydifogicall

Sui t abl e fhapne deniatives tharedes SRt HiHeTURAbAS gldlss MdR @n@hﬁdéﬁﬁﬂhaﬁﬂ; ts
for med T rfpbfigisaftidinhiiag fby B & AhbufBiRoRARGRoR W Guge 3l kall meta

hydr oy des. Exanpl es of sui le al kal1 netal salts are sodium salt
or potassjumsalt. Qher suitable pharmaceutically acceptable salts
i ncl ude dﬁ%“r%ﬂ?’%‘éﬁ‘ﬁ%‘?@_ é’?‘a%F%g@MaﬁC‘%{%&b&W%m rpistign ta ap ingredient
magnesi urfReie ingregdiand AT gxainientt whichomay be insluded in @ phpamaceulics ésmsiatidn s
et hanol ardméistefioretolea patieanraies tethblhgmdenti emgraeceptabiecihyd 88138 of being

choline appamy Wik By ofier Stddfentsl drlechlin e IhbfRcsl
| ysi ng aqgingidgk{qugﬁoi;g}ggggﬂ%:égfﬁrf or mul ae?jlﬁ) aF e %% f?@?‘?ﬁﬂ‘ 3” Hot

t herapeutic benefit in the treatnent and 40 anelioration of the
synpt ons of di seases qof |ipid nmetabolismincluding dyslipidaenm a
ot | hyper HSET BYEBE IR Soliate Seid0 8 som e HgipTNRislRRemelcfo gy 2
dysl i pl d&etHealin Hosinventign ar@mpaysepicisonds (br asal dherefirali 20 paysinidgially
di sease ifurchongl dejivaiiMechered) endas isalyent.aBuchrsbiveards @i tisd surpadeé of the present
hyperzor i ghvpstinintaeist Rterfenihlthe lblopes agivigpdtlthd séfiste. 10 Soltertl 1 SR6H S5 e
insul i n LesahaRGRa YQRplabRi SR Bxanfihay &’Quﬂ%tﬁl?gwa‘?ﬁgceuﬂgﬁg 'atcyegtabe
artory qeouaies P%%%ggssﬁbﬁﬁ aid S B8 A R B SR Gt o,
vascul ar "BLdRREON FRESAS shiate G ERErTgAS & NEleet esglulsdh FeRAgEn 1 hat
the HW4 and HM74A receptors are involved in inflammtion.
| nf | @mmaitivilhbe appresiatert hatafop Phamacsiiticeh uer, ther"salice lsbivdtal referndd to above will
neur ﬁl ogbeal pham{)emtk:a_ ﬁlémeﬁmmer:sEMtalmg vl ot sae oE SRt %) fﬁ{aﬁ
as the moyen@a@ble, infthe BERRIoN of 8 cbfpsUng bf RsmilR APEYih &% praSiLRRL! S
and granEhﬂﬁ%h&ﬁcéll?ﬁgcekgﬁletsbf%%Eatem&réof' S usu%l pg 1'0 as%o'g#atioegﬁ Wi t h
ndot hel ral "ba

reduced rrer tunctron anhd oedenma into the tissues.

I nfd anmation with regards to disease typically is referred to as
chrorPc PRITRRSHEEFY n2eavatablgnsiitgs inclige tBose |dpsasbedreby Setde. dBighier @nd

i nf | amraMobithonsey Jrdtiiafras$cii (1881, 66t Hridu Ghitaiies plesmasytigatiy mBceplEni: sdite) of
anti - i nf naku@slkalymétbiesaliponhad fdrethefuatiBort 6 i@l Heel bities sGEH AUkl metal

| nf Lﬁg@hy&&i@a%@kﬂpswoffQ&napulg%lk&hﬂ%%i‘apéaqgfbféiaéﬁgipﬁ%ﬁEﬁpgd%és(i!agrgéaaétg%t@gr?d
condhéi ogﬁ'%ék %IP Eﬁﬂ‘%@%ﬂ %ﬁg’%(%e tl:%’(f:)Jun S 'oﬁ@%%k aihe f‘g%@%‘%ﬁé‘?ﬁﬁ“&haﬁﬁﬁj‘?@m
demor®t r STECTIRASNTINN Bl PITRNMRSEES: OF Sqlts it G[gafic bRsesisHeh Pesthgnolamine,
art hri t i Biefhanglaming, aifpdangidipmine Kiefhyimine, chaline and meglumise; qyrselis With aroino

j oi nt f aatidsreiph averginine, Igsis andinistidise.i nal tract (e.g. ulcerative

gastroi NEg3bdRad of formula (1) are of potential therapeutic benefit in the treatment and
40  amelioration of the symptoms of many diseases of lipid metabolism including dysiipidaemia

or hyperipoproteinaemia such as diabefic dyslipidaemia and mixed dyslipidaemia, heart

fallure, hypercholesteraemia, cardiovascular disease including  atherosclerosis,

6 .



20di seases,. gastritis and nucosal inflanmmation resulting from

I nfection, the enteropathy provoked by non-steroidal
anti-inflammuatory drugs), of the lung (e.g. adult respiratory

di stress syndrone, asthnma, cystic fibrosis, or chronic obstructive
pul nonary di sease), of the heart (e.g. nyocarditis), of nervous
tissue (e.g. multiple sclerosis), of the pancreas, (e.g.

i nf | ammat adeicasarosis, @nd diypartriglychridbetiastymell diabeleamdlitenippd Calibetsts nsulin

thereof , pkistahes, HySHiRYdeRi) andexis heweda bBamp Uy §dc§)the bmbARdS ma? also
(e.g. derm{fam as%&éfleﬁﬁfm B6E6A o ﬂagths%agéégnm e, AE Yohrond rehdl®

eye (e. auca

rgj ef:t i gn %‘(f’e V&Y ﬁdla?aggg%gtm% syst eni c I upus

eryt he'?mt 0osi s, sepsi s) and infl anmat ory sequel ae of viral or

bact er i al Firhibeaté,obds alsd beiiévednivat theyHéh @int | st Ao sseptat &d  invdived in
at her oscl pfiamrhatioan thibokatont BeprigepRX hCgrotp i ClaseNare cemfdi! 4rki Guirbiagied
W thout reReikisio®Rhmal HiafREmH @an'Hé dhBRclFidddhs! e %ﬂérﬁéﬁyb Eﬂarﬁnﬁ%ﬁory

conpounds_f fsEgH ?? I IAKE Oﬂeg&‘ga}gs&du raﬁ ocyk b G %Esg?s -di'Bis Js gsvaly

preventi on o I ovasc

condi t1 on t cter

%SSM%?M ik Barer Tupo g, gegema o the dssues.
hypertri g'ﬂﬁﬁf@l‘l?tﬁé regas tarfisease dypigalins sriamecHo anjchionic inflamaetiah andsan
si gni fi cdast i te aclff¢tet.  (Suolt i dheshicpiotaarbétion beaya rseifest issfl tose diseabs gh
| evel (grsympRmant Thi esimderk ftlinflalineater) IherG@NTD hefdisle ©f aSde ks BMtonic
i nt énse GHiicASAYS ahd ARWEne é@sﬁ%@&ﬁ'p%c@é@ﬂbé!ﬁ&%ﬁd fsud E?aipfoep?c?d?éss

I nvientd on the corrpounds may exhi bit reduced sid

d d, HVI4A h b tified
affinity P8 %‘nﬁ'arﬁm%%hf L SEPESR, LEETb Lo S e

affinity 'w@e@m B1eY SRmeneFHD ot sinelyder H@S% rof gy tiointn\paricvlarly aelyilisi (8@
use as sehertateie arivitigfosieyaritiiiis sprosthgaritintabillagioon the Spsticintestinal tracta(s g.
they w | luichave goital @rolald idibdse, faot dthdrdbasmastolyobotdVizhd gddiBintestinal
pot enty a'diJegéesC%gﬁﬁﬁH‘Qﬁd Qhuchdi TRk dtidn tresmbl #¥éth GnREA AMHER YRS pathy
s\ﬁrmnSt r %ke 8 rﬁﬁ%m&@a! éﬁ% - m%rﬂﬁ)é} E digglm cggthgqﬁr%@”fe {i%;znr E‘Jory
ol e cel’], assa V|tr inSfect |ons

HEK203T CITPeS DHERTS <ty P?s X GPR0IGI0 %’ gse), of the
T- ant i gerFahde-& ‘Fﬁéﬁcﬁf"éﬁshé‘tﬁ “PW"‘B\/EW% he-iHiiRiy 5&'9“%5'%@{ fe R?&P'ﬁa%éﬁﬂm
and 2nmV dgifiammelioreassedated Witk digbetes welifdreand gorplicationsuiherarfeofdhe kidieydead.
gr owest o dilineBStephiitls), we theeskin}(B.g2ddmnaifiis] Eoritisds, tec2nsd, @icar2) burhldiB), of
1- IM74A (@%@@@mmmm&%mﬁ%&%&ﬂ andas. Skélj&hé?ﬂ%ﬁd 'rrmti-&géh

mammal i a I dyr

using Li i Fé%q n%QteYrﬁc?ﬁxﬁ %gﬂ:’t ans@sg%ét )O 2 m n%%%ﬂél g%%ﬁ Iar
Wi th 300 F‘S’Eﬁ‘ el eﬁﬁ'ﬂ”ﬁea *'&a@ma °8f et °”|‘\3/E1’\‘ﬁ3 Ef‘ “Y* r%aP@§15| ﬂtd)
and was ifelewibaiuep g or IBRRTIR SISl 8 WisoubreRefsian, f Giarprle intfle brain
addi t30on coin ischeemmic beargsdaseEM  Cel | s were exposed to the

Li pof ectam ne/ DNA m xture for 5h and 6nl of 20% (v/v) foetal calf

serum i n bR Sthe b@mpma@af thisSheBtioNdre ubHie BeQfbath@tht 88d Sevention of
QUSBFL%H%EI gﬁ&{ b Eéd%é P &dr 0\%)5&1 r [r I?Jtlf&}ngﬂlcglgh g}fxe{oscleroms
t ransf ecﬁ”S‘?P 8‘?@8?&’*’%@ RN R 1S @vg R M% r eceptor toget her

wi t h3he Gdo G protein, Goia. 20
Nicotinic acid has a signEﬁcant side effect profile, possibly because it is dosed at high level

{gram quantities daily). The most common side eifect is an intense cutaneous flushing. In .

“certain embodiments of the present invention the compounds may exhibit teduced side” 7 T

effects compared to nicotinic acid. HM74A has been identifled as a high affinity receptor for

40  nicotinic acid whilst HM74 is a lower affinity receptor. The compounds of the present
nvention may find use as selective HM74A agonists or partial agonists; in which case they
will show greater affinity for HM74A than for HM74.
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For generation of stable cell lines the above nethod was used to
transfect CHO K1 cells seeded in six well dishes grown to 30%
confluence. These cells were maintained in DVEM F-12 HAM nedi a
containing 10% foetal calf serum and 2nmM gl utam ne. 48h
posttransfection the nedia was suppl enented with 400gg/ mL. Geneticin
(418, G bco) for 25 selection of antibiotic resistant cells. C onal
CHO- Kl cell lines stably expressing HW4A were confirnmed by rSj-GIPyS
bi ndi ng MaRs péeIRINGE corgdunewonrhile (Redhdivaie HM74M Bey beidemosdieied PRr

rentr ane SERRR! e oIblAS R AR AN AIfoGANLNEAG/P2 parti cul ate

fractions pr epared rom cell pastes frozen at -80C after
harvest. All procedures were carried out at 4C. Cell pellets were
resusr?ended in1lmM of 10mMM Tris-HClI and 0. 1mM EDTA, pH 7.5 (buffer
A) and byinjviiredeging sation for 20s with a Utra Turrax fol | oned by
passage (5 times) through a 25-gauge needle. Cell lysates were

cent ri f uggg yahsidnt @8RGedions, HBEKEDAT dolls MERRSS ogRBtbly sigRséing Peldvab e

nucl ei ang, LBy %&@m%ﬁkal; %BME& &Aﬁfaﬁltna%gntfsetgmﬁfsé%sawga mine
it i o RIS C%e%ﬁ%%@né&gwﬁ B s o0 i 10 80 8@9 phepce HADEY o ©

r equi r ed. to 1r3astection 7 Higman HIVHAN {GenRRRY Soorsrien BUPPE e 458 webswPoloned
t enrper at un doi & r@8amsglian | expmsaiae \Ba@é(ﬁﬂf@hmﬂeﬂﬂvd@ser@es cando gransfrctedi using v,
(W el and, Ligbfectmtinalmgiit., Féf. tnsfedi® AugMs DNAdeasEnized with, 30,4 Oipof2@ame I3) .

Briefly, dé]ﬁl @h dwimgm ©fe StandRgies q:fc)taastwas;osﬁmufeds@ztwam 1o RpaiedoAnd

added ¢t 0 e L8l % V%MF% dfel. Marbya Jse&'\/!é‘“meor
YO i) %?gwé%ﬁ}%a{lﬁ A e
beads (Arﬁé’F%‘h Is weyp A RSt S?"Fl I"’F@"?@ ‘HQS\F@VI?

added t o hysobplementation iamadia stRpngml e rﬂiﬁhaﬂ@?%lﬁ@g@s@ﬂw stugies V@Oived
G / mol , cArtmnsietio) ofvaseptiritagetiar ¢ih the GR)S proteias@ay. buffer and 20111
addedyt o each well. Followi ng the addition of the radioligand, the

PL% Sfat u t%ﬂ of %{éa%eceﬁ BHEY ﬁ@%bb@ﬁf&%é&%%ai Qéeﬁkfg%hﬁgégé%\{gggmﬁe ad
L & s:ﬁaveﬁﬁ EB&EP ?ﬁgﬁ}@ s%:sglea d Eth
00,2 LA b ek o | T o S i, OB e
tested i mma%@rosﬁaguee%\maéyswa'?@er(%m Yo i Ranetniy (Gttdn Gioeo) der
for @b | eakttich2ofremtibigticoresistant cells.n@ord GHD-KT leell Baspdahid sxpiwssing ddrd.

i Nt ravenaussé Yorfaied g SHGTRYS Girtinggascagemedenolidugng Hel amdtios afmicsatdic
(0.3nl tg (dvei n bl eed) were taken pre-dose and at three tines
t

post - dose i mes ranging from 15 m nut es to 8 hours post dose). Each
bI ood sa s transf rre arl n ube ect on Ki.nson
ot o W mepEnG (ot S PP PP IAS S a8 Frrosse: o

pr oduife @renaesifroms sakiastes Trzent 8RS fighpanest: \feélr@%g%f Bigres e @pbals
of non- esteer CéIf pallefsatery resosptnd¢dNBFAN of10mg é'nefbﬁhand:ﬁdmeaWu praBISe
kit (Randgder A} am iy Honfdesibatioh &8 170s WERAUl@VRINax fallehad by sastaels Gmeg)s e
levels, gg.s \k’ﬁe%{é&&@g@%@ sBks Wééex%ﬁﬁa osrat é}fob Y10 %fh D a
order !0 st {61=hcho nsqma ug h fo fhoBIY e
response BEIET MET Wt h N |n|? Ef
anae@het"ﬁ%ﬁ%LRYnH%Fr?ﬂea@fugﬂfﬁ%ne OH fﬁé |pﬁ uigt‘eggac{l%rﬁowg@og)
wer e f astresispanded I bybiersansystesed alo8H& ung raliw{éét hetised with a mxture
of Ketam ne hydr ochl oride (Vetalar, 40ng/kg i.m), Xylazine (Ronmpun,

-8ny/ kg i g u% a8 éﬁb&r@a%t &Sﬁg%aéram?eqﬁ@é&ﬁetl fofmat based

53 leO\rITM'eg ?ﬁ rte(n% %H ?%néﬁ’ézz § h&d@%n%d?a' S
br catdls/ %%2 ie] :&F%ﬁ @h?rhofs 4 OIS Gpmpoun ?E’PV pr%?eaf q0d ardaddp &g
for int ra&%\f@hﬁfa Wy of Wof‘“ef“ 10 Wegs rlilbifad; 1B sy

bl ood r edpiert (20mMyHERES, hE0neM N, t‘@mMaMhr eHBﬂbbepmeBﬂrthﬁh saponin
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conpound of Exanple 30 (10nmg/ kg Iv.) produced a nean a s.e.m)

I ncrease in ear 40 tenperature equivalent to 1.52 + 0.39 (area under
curve; arbitary units; n=6), a reduction of 85% Conpounds according
to Fornula (1) have been synthesised (see synthetic exanpl es bel ow)
and tested in one or nore of the assays di scussed above. Al of the
exenplified conpounds have a pEC50 of 4.9 (+1- 0.3 log unit) or

great er aff@rgimeflicpdseeker WCA DSBS (Agrassheay 250pafelpand 1l GPPcsatithds
are exenpkid veldmbetided toceatewell abniging 5fig clatéeniramnd*®MaiTys ¢Al7o mykRRAS:

The mass speshéd) WA (R15005 Priesl meamﬁlz@mdé/ﬁo%a%ﬁ t@ﬁ fﬁormﬁ the

W;ﬁ ro @H%&pﬁ:& , 3?5500 Aol PRk éeYaEd %?:Lh Qﬁd[n @ea% efﬂr Shothis
i) enﬂ%@@g?é 165,WeYS ko8 AL auselg ¢

[ (ES-ye t'8° I

recor ded 8% @REWV)%%?W%'FV%ﬁﬁQECWC blndlng
tetranet hyl si | ane as the external standard. 15 Biotagew

chr omat ograpbyestiei ers to purification carried out using equi pnent

sold by Dyax Corporation (either the Flash 401 or Flash 1501) and

cart ri geﬁMﬂ{Ae E&%ré’\{ét?d W@%ﬁ%@%ﬂ;ﬁ& 5?0%6 %pp@rp@gfb” N

chr omat o Pa ERe Rk b @'ﬁ‘?\'i”"ﬂ’e ougjy(§mitkg)
0. 1% HCOZXH bv ﬁ%@\@ﬂe HeensmoPledrpmpes ﬁaW(vem@%eﬂbwﬂyalm plerdosmgnd he
f oI | owi nget hreeliines past-dase @imesoraging s 15 inlied toB motie poSidddse)l .FaeiBbibod
t es SampRBOSdss tan%n&d&orE Refizrin tﬁﬁ&%@ec&n%l&:r&omwub%ﬁweﬁ@%ﬂ/ﬁ) and
959 reenm@s,d (1 f095 Brnkesy Jéh'&cﬁféeg PradaBaratie arid BirkePd=fnp sm%FBl
g‘yngt s/é ﬁéﬁﬁ n@sle%ﬁéh % |Ei@gl‘£lf£#p ug‘ablahgogn(}nerma fava}[ﬂ%%e Et
25 Pr epar §{ %O'& OPP%FE?Z&{FZ\ lr%??‘l&ﬁ'@" J‘8rpge'f’?‘F§ ﬁ‘é@%r"faél usge gs a
purified SBSF"Qﬁt?ﬂ‘?" Wr4Arapmistactvigui d chr ommi ography on a HPLCABZ+ 5pm
colum (10cmx 21.2mmi.d.) with 0.1% HCO2H in water (A) and MeCN
(0. 5%0HCER HyrddrBjo Wtletmiing nehettee igRTX i compoundss eef)dhlb&éthth@rﬂuﬁ irbdponss
express € Gsdftiatet With hodBhid Goiltheyvérd sl @Oan@@gthérxéa gm Mo ankin
m
v 19598, %“tﬁg glnég) %%‘Z) 3’;3%% @Ht;cﬁslz)ﬁoh ? S%n qsﬁ‘ne%’se% with S‘f
Bt i nu Eer dimefs i ?wgs(Rpwg SEDTY
(254nm) . ad Sod'werﬁenf ERS'P'TOBE PR S0MoAE P anollpwng prassthesin @ trasheqsfomy
car t 2Zbdgavss peifermisy anfhihe ranmaisome msehdyically \®btidted Wit rasyyait {16-128t fgted
Phenyl SBEeattefrdn)s t0 jughler wsie, @hd carchrdtid gelerys alete pnrRieaD foe nigtavelils
conpound zu@iskramsiedr Qs Nodngeand rérﬁ@l@o!l@&lﬁ:\ﬁ' @u%kdéd%agé&w,reﬂn Wik dlrdfe ON
ando equi ltén*?d’e?étﬁr@ pibiieh lqnllétrﬂm E\Uvas o SERALRE RS 4 o bR 1o daf!
1(/0 HCO?IJ;mperaWrie ?nea t—Jzn were ecorde%iHevexy erEe f’i rorn § minutes prior {o test
40 compound and up fo 40 minutes post-adminisiration of test compound. Data was
automatically collected on a Psion computer before being fransferred for data analysis within
an Excel spreadsheet. Prior o, and at frequent fime points after, compound administration,
blood samples (0.3mi) were taken via the carotid arterial cannula and transferred to
Microtainer (BD) tubes containing lithium heparin. The samples were mixed thoroughly on a
35 blood roller and then stored on ice prior to centrifugation at 1200g for 5 minutes.

[l.

Nicotinic acid (10mg/kg i.v.} produced a mean (+ s.e.m.) increase in ear temperature
equivalent 101042 + 1.44-{area under -curve; arbitary units; n=6). By comparison, the =
compound of Example 30 (10mg/kg iv.) produced a mean (+ s.e.m.) increase in ear
40  temperature equivalent to 1.52 + 0.39 (area under curve; arbitary units; n=6), a reduction of
85%.



40 suitabl e gradient. on a Conbifiash Optix 10. As indicated above,
conpounds of Formula (1) may find use in human or veterinary

medi cine, in particular as activators of HWA4A, in the managenent of
dysl i pi daem a and hyperli poproteinaema. 5 Thus, there is provided as
a further aspect of the present invention a conpound of formula (1)
or a physiologically functional derivative thereof, for use in human
or vet er i Qanyoumsslaconiing tp &ptmutull)dwbe béen syitbesised desmmithelfc etamplediesiav)of

l'i pid netﬁmgﬁgdnnldﬁéloﬁdb%f%ésdsh@sdmlsad QIﬁovBYF\%i th® eRIrAlIRdd\@MPodnds
such as diah %(;Eiéyo?ldé) AR i orrﬂréﬁg'zfi»ﬁ cHBLGR ey, Pfg e&ter Scme

failure, est emn a asc sease I nc

at heroscl#@%’faémrﬁ;ﬁu@&? %"?c?f‘%rp%@i:’i é’%d 10 hypertriglyceti daem a, type
[l di é’bet es nelli tus type | di abet es, insulin resistance,

hyper | i pi Gerams! gurifigatio adicalipethodshesi ty. As such, the conpounds
are also provided for use in the treatnent of coronary artery

di sease, ﬁlyraaé%%&a BV} vitRe ré:cbfde@ (3 arlﬂéb@n!s vbambﬁdrﬁ. m%ffﬁ@&ﬁwﬁa using

‘é?stcﬁ' ar é&%@ﬁ&;@en- vl ‘%o%‘éno &5 I%R” b &Eéma?rloﬁsﬁpo?“
physi B odiePTRRY BRI AERFV AT %vet( Pibyeedss 0“3@8 % the

manuf acture of a nedi canent for the treatnent of disorders of lipid
met abol i Shh INMR? itesite aesd i rpearidesinusingra [Byyier | PRYO pi0oMeiznspatiramate lusiag
di abet i c gyshétpjisiasnasthanxterbbeetidays| | pi daeni a, heart failure,

hyper chol est eraem a, cardi ovascul ar di sease i ncl udi ng

at hdl (agts)clﬁétg d78 chl%Ha?crg a%ﬁglrﬁ%rg% mme%n?cgnia REF i ﬁgéigg%n?@&mb@ pykY Pe

i ol ceeen (aﬁs?@%*%sné?'ﬂs 58 @@&éﬂ?&a s AR M KESbunds

are al so provi ded for use in the treatnent of coronary artery

di sease, Massoditeotedsautaprgp rmefersc i omethods evihere fit Imatasial pasi phifedilby high
vascul ar paifeames Bt stroaitegra@iyl dn fiHPILCABZ -8 ppm eclushgcrh katoninef.€F @mces
her eizy t @ f% qm@nh watbie ach Q?Amm%%@wa‘@er (oe%vraabgmnutmémg e FNISNRS

222 df?f’g“?éd?é ?@tu@ éah'al%ﬁ&f% ecI -—»3(908 ﬁ Lﬂuﬁ&l@?
o s il B B wE@ biplye o 1
functi onei'PWd’é‘ieWéW Wﬁ‘-‘?ﬁ? @(ﬁem% sonER0P-fragtiopqolieqier sy tiggered by a
hydr ogen Viéh@latitam Maasﬁpemm&r@aﬁeb@na;ﬁq roaRa|of ptesasbst i tut ed. wi th one
or nase groups selected fromCN and CF3; R2 is selected from 0243
unsubsti Wé;%@atﬁé ky.Lcatdiert tembmbdd wiesl thai hdler2N@ad puriiies Sy i glatﬁéﬁonnance
SohTol o bl iRy ad’ﬁf‘ L&@@@ lrkfiﬂylcoluﬁ'lﬁ' "GF B8 Bmaldsei 0,180
nal ogen’ 41EP %N tor )l MechF (8% o) Wb 1 pereyts oyt uton
treat nentcoaqmoaﬁ@asrera%ﬁeé aa‘fXFq SRR 0 PSS SIS Ay 9T Q- GareeS or
hy perd0i pofaiot el minutes Kpabt 26-@H apinuleh o958, 24R00mingteg HI%E 32-34
conpound naifiuté 88Rk%AB (at la) lowratchef Sraimaibates Ur heo Gilsonmagdi featimntollbator wite

treat rrentmggtareglbﬁw (eS4riys| i pi daem a or m xed dyslipidaem a, heart
failure, hyperchol esteraerﬂa type I d| abetes 10 el litus, type |

di abet es, resi ex a
obesi Ly, S %ﬂ'ﬁfr%aa?t D BB T, B SO Sbes RN el e
fai | ®Pe, ToENMGIEEY B¥d car di ovascul ar di sease i ncl ud| ng at heroscl erosis,
arteriosclerosis, and hypertriglyceridaem a.

Strata Phenyl SPE refers to the use of cariridges sold by Phenomenex. The compotind was

" loaded onto a cartridge previously conditioned with MeCN ‘and equilibrated With 5% MeCNin =~~~

water. The compound was eluted with 0.1% HCO2H in water and MeCN (0.5% HCO.H) in a
40  suiiable gradient on a Combiflash Optix 10.
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In one enbodi nent of the invention, there |Is provided a conmpound of
formula (11) for use in (. 15 the treatnment of disorders of lipid
nmet abol i sm i ncl udi ng dyslipi daem a or hyperli poproteinaema. In
particular, the use is provided of a conmpound of Forrmula (I1) in the
manuf acture of a nedi canent for the treatnent of diabetic
dyslipidaem a or m xed dyslipidaem a, heart failure,
hyper chol Astiedicaéadi abovey penpdunds abdoasularl) | mayudnd ypen lhuthea et eterinary
insulin rﬁﬁuushanﬁepamhm@.eéd bétivaaRNf HMBIAQ e HeanARHYAGH of APgiBidhdmia and
coronary ﬁhkﬁEMW $8as8, 20 thronbosis, angina, chronic renal
failure, stro e and cardi ovascul ar dlsease i ncl udi ng at heroscl erosi s,

arteriosclero and, hypertri cer em artl cul ar
embodidrenfids. E“ﬁ ig P?é'F‘%%g%a W'P‘%h#pﬁ%’?%eﬂeseﬁw iRy comppeung) of fogmula
( CH2) 3CF3(1) arm Rhsiddogiealy fungliansl denyalive Hereos fRuse in twrlas@r waterinaphmedicine,
hydr ogen parttulngy tiy the 88atinanicefi tisordere rib digid nmeettisolifd indudie) dedligidadio ror

C340 unsuhgpbib ﬁ*ﬁéﬁnéﬁn‘ﬁ& kuch@b. dia'ﬁeﬁﬂ dykélipzc&tlﬁﬁatdnﬁlﬂﬁtﬁa d%ffplﬂta@tﬂi@ RartfRiR,

groups S I

al ken ?/ efl'a%ﬁgltcg esiérgﬁtg &% L c;ﬁci 0 ‘{E%/ Part cu aﬁﬁ gndRZ
i s select'®® egd 3 S \IRg4n Jisaisigpce.
more ON s¥peipi W’%r@?‘%ﬁd@“&?%ﬁ besilyt fs B‘r‘ﬁ@ Bte ‘%%'P@"tdﬁ atﬁt%pm@éed for
subst i t utyseris theCseagnend pf Icoronary BEery tisgasr) thpmbepjs, anginal cimaicakie) (failure,
subst i t utpetipharalivasoplal disddeyland Mooke. particularly R2 is selected from
C34. unsubstituted al kyl; (CH2)1.5CN;, C2.5 alkyl with one or nore

£1uor| o bloisbensa eﬁésﬁsaxtmeaft@e%%ﬁ toh%'m@g@ﬁtu Hinifho m:

cycloalk ecte

- al kyl PR W@?ecﬁ%ﬁ %"ngt’%?&?teff%ﬂt oGl Rhg

(CH2) 3N o3 4ed F 1 RiSBierso ool |"tﬁ5?ﬁ°t‘r°é" s Upsding ¢ vg aEFt? 85
parti cul Awpeifiropeotaitaeiasush ﬁaﬁ!ab%twwuﬁlpidgemlalmqn@@ﬂampiédemw,tmart failure,

f | uor i ne,hyperchabestangEnga, (catdRivaskGEes disease thidng kathepdseleionis parietiostlekarts, and
wher et h&fy@ertr@[y@éﬁdﬁerﬁiﬂe tpeull eidberd, mbiitis, e ¥AED!| QidbBRES ifsiih Jesibhie,

bond is lRcaksskeRR WR&RBXk rt‘l@tvf)%‘u obdbidnek duch!he ‘E%p&tﬁﬁs élteed]ﬂ [f}é‘\!'ided for
al keny1)

by o Pt ot B R PR, Bl B P el
particul & e’?% chla;@%?gncgﬁp ¥ine. Particular conmpounds for use
in the treatnent of, or in the manufacture of a nedi canent for the

t r eat2%entit wif bdbmwaiﬁecbthetfreﬂe'rqub@t heptia todteatment exdénaddo poppblylads, piedadion af or
hyper | i popéuperismdBuppréddiohwfl€imptoms as well as the treatment of established conditions.
5(8-Chl oro- 2, 6-di oxo-1, 2,6, 7-tetrahydro- 3H purin-3-yGacetonitrile,

3- Butyl i
8- Chl or o%ﬁa’hﬁi\/ g%O?hegna? é%gf%gd'wﬁﬁt@ﬂbm%ﬁ 'S(Lj&’n e- ihe B O(;r?ecompound of
8- thoro- : 4- trlfluorobutyl) 3, 7- dlhydro 1H puri ne- 2, 6-di one,

8- Brono- 1- et hy1- 3- pentyl- 3, 7-di hydr o- 1H puri ne- 2, 6- di one,
108-Chloro-3-(3, 3,34 |quoropropy1) 3, 7-di hydr o- 1H—pur|ne 2, 6-di one,
8- Chl or o- 1- pr opyf: 3-£2, 2 -trlfluoroethyl) 3, 7-di hydro- 1FLpur|ne 2, 6-
di one, 3-Buty1-i%;zlor 1£§§_ | - 3, 7-di hydr o- 1H puri ne- 2, 6- di one,
(3-Butyl -8-chl oro-2, 6- 2,°3,6, 7-tetrahydro-1H purin-1-yDacetonitr
ile, 8-Chloro-3 C cIo opylethyl) 3, 7-di hydr o- 1f 3puri ne- 2, 6- di one,
158- Chl oro-1, 3-bi s(4z4, 4-trifluorobutyl)-3,7-dihydro- 1FLpur|ne 2, 6-di
one,

4- (8-3@hl or o- 1- met hy1- 2, 6-di oxo-1, 2, 6, 7- tetrahydro 3H—pur|n 3- Abutanen
~—itril e, - and physiclogically functional derivative thereof ‘wherein:-

8- Chl or o- 1 ethyl-3-(2,2,2-trifluoroethyl)-3,7-di hydro 1H-pur|ne 2 6 d

i one, selected from hydrogen and Ci4 alkyl which may be optionally substituted with
1- Met hylnideG rgb H%Q&QW% : %ytetrahys/’dr ole- pyurlbn'eu8 ‘gtatr oen?rtrl
le, 8-Chl6io? 7. di hydr o- 1H- puri ne- 2, 6- di one,
208- Chl or o- 3- (3 rret hyI butyl) -3, 7-di hydro- 11- 1- puri ne- 2, 6-di one,
‘ S



- Chl or 0- 26-di oxo-1, 2, 6, 7-tetrahydro- 3H purin-3-yl)butanenitrile,

| or o- 3- hexy1-1- et hy1- 3, 7-di hydr o- 1H puri ne- 2, 6- di ne,

tyl-8-chl oro-1-ethyl -3, 7-di hydro- 1H puri ne- 216- di one,

- Chl or 0- 3= (2-cycl opropyl et hyl) - 2, 6- di oxo- 2, 3, 6, 74etr ahydr o- 1H purin

yl lacetonitrile,

(8- Chl oro- 2, 6-di oxo- 3-propyl-2, 3,6, 7-tetrahydro- 14 purin-1-ynacet on
rile, R? Is selected from: Ca4o unsubstitited aikyl C1.10 2lkyl substituted with one or more groups
8- Chl or o- Ise{etied, fuﬂ;n'tfﬂuoﬁhmemd)BNt goali@nyl2uribréhched €} albergkahy IC).; Sikyl-sdbdtiyudydo
élghlourl N&yifh, dycleiRn

or 0- 3;5.{ &2 f 7-di hydro- 1H puri ne- 2, 6- di one,
(% C%ne%a%gﬂéc{édf}om )éhyg'fﬁo 1H purine-1, 3(2H)-dl yl)dl acet oni
I

r o- 10 ek H]?ﬂ?”@"tgrf 9 a-vediement B RS, Taiment o Fisres af il melsbalisg

including dyslipidaemia or hyperlipoproteinaemia. In particular, the use is provided of a

4-(8
8- Ch
3-Bu
[8
-1-
30
t

or o- di oxo- 6,
r

|
5

but yfsiBideemia0omied dﬁs|1$rdé@ﬁufaahee&rfaﬁu1é+mpérbﬁtﬂes‘8er§@ﬁaaO{ybé i difbetes

put '[Iﬁué q 3d7cszHeQYﬁﬂ§19mlll€‘é|9Hﬁée“% PR, anorex;g pervosa, obesity,

ile,
Chl o

one,

8- Chl or moBwpbindosf Floohida yildn khel mardfatiute biyedmoditareyd farrile Redimentar diabetic
3-Di

3- Diq

Chl or 0- 3
Chl
Ch
Ch

or o- 5° ;% |§j a cﬁrﬂﬁ_ rélﬁéf fﬁgﬁ'ﬁ Sér%g]? B%Cgcardlaﬁscu[ar
| or o- éj §ey@cl ﬁﬁ‘ﬂé %oslﬁ,{_aﬁar'l Ero§ts @&n h&g??étnglycendaemla
| or o- 3-decyl- 3, 7-di hydr o- 1H puri ne- 2, 6- di one,
Chl or o- 3a by ernbduirgrit rmétHayWenfhn?ﬂ@rdqryqbroyldmahopmnmrrdeefzorﬁmm {@pfr use in

/-{-8 SCh|ti<iH Oirgatﬁ'%nfmthd!%aﬂieVsl ) o8, Hpidli hiydsvfldth PURdIRB, BydibiRsmia or
g ghh: 8: 8_ 3 %& %B‘};r Flfé’ |IH?%§}P( a;sthg HQJ |£;§1%(/99&LH' aOZEHrﬁI{J%B@gﬁ:&(%&Q?H in the

t
8-
di
3
1
1
8-
8-
8-
8-
8-
(

(+-)-8- orath gici fEiBidasyp opfe mixed
5( +48- Chl 6’#’%‘%‘3%@ ‘F’rt [ @Oiqsf%’f'war%aemdﬁ PtenE@efitus. type hdiabetes,
8- Chl or o- Jsplyy eaststancs htﬂleriyald)ae@lamwhyelrr@wpaa pehesihe -@rdadi eriey disease,
8- Chl @oo- S pmatig) riiohigl jend, @fute hytdike- did- patdiongscllab -dile@$te including

8- Chl or o- %tr{e?usszu@bugpgr@ﬂw&dyr@wbhd @,pzrtﬁbwﬁida@mw purine-2, 6-di one,
8- Chi or o- 3- (2 cycl obutyl et hyl) di hydro- 1H pur| ne- 2, 6- di one,

108- Chl or 4-flu r 0 ne- 2

o Crloro. 1 (i aiigE S%ﬂaﬁ%@fﬁ% iR e S5 CiRb 8 cmanor,

8- Chl or o- ylwsrefﬂamsv 6&3%‘?%9‘1'9@@5 Rl igselseiediromaydipgenean metaylone .

4- (8- @hl oro-1-net hyl -2, 6-di oxo-1, 2,6, 7-tetrahydr o- 3H puri n- 3- yOout ane
nitrile, 31(:éi‘baﬁuérﬁmdikﬁe}ﬂts) RBisafaleated 3mY €6, Riyisliatithisd Ry, 08,216t &ibeMeted

156- ( 8- Chlyah @ng ofmelieQrOuph. sticBied Toft Auaiiei Gt @ileRy13drblardhed €] SR !

hexaneni trj

8- Gl oro- éh @ﬁ‘ S‘;ﬁj“*”‘%‘“’“& R [y [Sr5g1e5teR g Geo unsubstiuted
8- ol or o- 8¥t PO g (ft” Sty 'b%rqwealﬁy] &It pfer DgTR: fijaging o

be under ssdsdt qmt Co ﬁk@%swétqnc Chakgpyle sath €14 AN rubgituted vitly desoatiory

conbi nat i dMorefarixalatly &fisaslceied doheni; Snaubskitaiod alkg; @iH.), oTmiat, R aliians coé

parti cul apr gekstildiHe RUBstHRsRd; | daetkdip] S cAPaNE JuBsinEOTIRH YISyl Most
Fornmul a ( hél)q?ul?ﬁ‘gqiztj Qé?@ét%&’frorﬁ Be, MstBQRed MYRALHCLRHLRIARR (ERS, LR P
a conpoun exa mple (fﬁ gar (C 2)3(33}\1 Cs4 alkyl with one or more fluorine substitutions, in
35  particular where the terminal carbon is fully saturated with fluorine, for example (CH,)»3CFs;
and Cs alkenyl, In particular, where there is only one double bond, for example where the
double bond is located between the fourth and fifih carbons (terminal alkenyl).

In particular embodiments, R® represents halogen. Mare particularly, R® is selected from
40 chlorine and bromine. Most particularly, R® represents chiorine.
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25 physiologically functional. derivative thereof, in the manufacture
of a nmedicanent for the treatnment of inflamuatory di seases or
conditions of the joint, particularly arthritis (e.g. rheumatoid
arthritis, osteoarthritis, prosthetic joint failure), or of the
gastrointestinal tract (e.g. ulcerative colitis, Crohn's disease, and

ot her infl r | .an trointestinal di seases astritis and
nucosal ?ﬁ%ﬁﬁé’“& i Lﬁsﬁgja%? 6rﬁ?tfrﬁf"fe‘?fﬁr5hthef’??é’”%ﬁ?‘@r% pRjcagignt for
pr ovoked b noFATEF oi Ual dISGIEeTsi n?] alifitht @rejRbalsy s )nclusing hélsinﬁagm(ae gt
adul t r esphyratiperfotginaerpiadisludendr ome, asthma, cystic fibrosis, or
chronic obstructive pul nonary disease), of the heart (e.g.

nyocar & t i 8)Ghirb-2/pedianers2,b 738ty - mpumcﬂstw Reorfber osis), of the
pancr eas, ggmglhaubmgr[)%rﬁmwop 19%5 9& th di abetes nelitus and
e i e i ghare v onen 115 o
injury), of° groﬁ-,@"@ Biflro tyib:p Elﬁiwﬂrﬁ)“"a@“ﬂﬁ??ﬁ digpeof transpl ant ed
organs ( e.HBromereaethyrdroandt3dinidrotigawingi2dedis®s (e. g. systemc | upus
er yt heifat dsClpros®@sd,SYiflasmdproml)- BTrdihydroy Hyamnss, o@ioak, viral or

bacterial g-ofieeti- }5?6@/]—61@2|2ﬁﬁﬁ®?6§ﬁ{y9f3)/7-&%ﬂi i Baﬁe@é%h«?‘t ed with

at her oscl q@@*{%_@msﬁ i RJOMB cghaem ¢ insults (wth or

G sease, q0okN Eofhpiag 3'05%521 teﬁﬂsﬁvﬁ%ﬁé@ts@&v@rﬁ@b@wéeﬁCB}"‘@U‘. ded a

rret hod for” ?"H‘émﬁ@ﬂﬂ%?ﬁ?py&ﬁi Ya-h{rdirdrer Hpuinma bgigbpect with a
condi tTBon Snffdere-Tuielelt.efctiMycnehuim-BHT-dihydoHvipakne-26¢laney  contri butes to
t he condi t-B+Chimro-Mmastieyl-aGtdiaxat, m?@étrahtnfro—es@@mgryl MtéﬂenMe benefi ci al,

whi ch et ml@emtmeqzm&hﬁuoﬁ;e c§| dﬁfﬂw fn@ni mal subj ect
physi ol ogical |y

an effectiw

accept abl % e tﬁ*@%&o?ﬁ égéﬁf B ug unned rﬂ)t%ﬁe under st ood
that this a@ﬁ%rg RieiRd yb hy ’5?1 16rﬁlqu?des any conbi nation of
parti ¢l af-diedr ety banl-Sodydo-4fipudmnbiAiRne.ons of parti cul ar
subst i t uedtGhiateSecpentyed 7-dihydrior! Fapwine-2f6ediorepnpounds of Formula (1) .

More par t BeTHi@od3yprogyh® 7 pihgs@ntH-puve 2 8-d@idhepr OVi des a nmethod for the

treat ment sofysli 15@&1@&@2%—&&0@3,@3 Vﬁétffiah%&-@h% Lygieng dyslipi daem a
Sisrlypeégw’%%g ﬁ% i A & ﬁa#np; Acfita and mxed
di sea 1!5 ﬁcrarlﬁﬁ?ﬁ' Léﬁfcb?’b’ "E")" e-56-Hlh% oscl erosi s, and

hypertri gF;fé"é?’loﬂa%ﬁld&’xo't'[52pre7"Fe|frahYCﬁ‘b§H@9rin%vlbhutamswfrﬁeype | di abet es,
i nsul i n r ésindrafdexy-Hypent-B T daein- 8 -pamerXbdiend)er vosa, obesity, which

net hod coBYBUkS8Shia- élhﬁta?ifﬂlﬁﬁjr&—@H%@hrﬁbi‘mHeor ani mal subj ect an
ef fecti veglenigamuplcy a{apr 0318000 o %rf?ééhgﬂay@ o)'ll-%urﬁ] Q%F'O' ﬁ%‘ cally

‘acce I te t fo al so
fi ndp ogaré%'toﬁé% H?%P ygmrpyi" éﬁq%tﬁh Pl"t% @Pfi%aryﬁ?@?%f"t’é tery disease,

t hr onb05| S Atflusrpety-erigR.2Eiucpethyl) B rdivee- Hi-oyrinsciG-dione,

di sease aﬁ&hkm 3#d2, 2«iffiueteeifgl B dadhwdonpr-bwipedchiionest ering to said
human or aplk-@eChlsoj6edidxoad]7 dihjdra 1 Hveiriedvo B(2kH)-ak) @a@mmgnd of fornula
(1). 20 Thehpr@ymetif-3-a4 JL‘Mr%ofBB b@t?Qﬁhy LG dr@ {’j £d to achieve
the dgsir %hm.(g)g ﬁ% ,&ft E'ﬁ’ﬁj %E“d epen ol a nunber of
factors, r..e £ a% r? A%and the preci se

cl i ni cal ég‘r%‘?@ ‘ﬁ‘i’ °f é tf @"Hf "?qﬁ'”%éﬁ%ﬁbaﬂ“tr”e@ he daily dose will
be in the!SHeydy-§fiodp-3 frgihydred fryrine-g6idiogel y 0.1 - 100ng/ kg. An

-i- nt r aveno&$hibose-(hmgthyibentylp3 Zniiiydro-thipurine 2féalictle, r ange -of -0:.-01ng-to- - ov o mm

0. 1g/ kg, B-Y}&Io?@BJ{a#m@t Myﬁ-@? YokiH-paRE-2la-digkg, conveni ently be
adm “h@te§ 10?3%&?;1' ﬁﬁ@&qg Jih@T6%ichR: 9 to Inmg, per minute.

| nf on oerra contain, for exanple,
i 0. 018 CHlorB B g Bt e ke | oses m nt

from0.01 '08ni t doses may contain, for
lera3-Geydlanaxymegyt. Zadikydrer A-ningt 28-giene. Thus  anpoul es f or
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The formul ations include those suitable for oral, rectal, topical,
buccal (e.g. sub-lingual) and parenteral (e.g. subcutaneous,

i ntranuscul ar, intradermal or intravenous) administration. 5There is
al so provided according to the invention a process for preparation of
such a pharmaceutical conposition which corrprl ses mxing the

i ngr edi ent | atj ons suitable r oral adm nistration may be
present ed @5)5%@?%%% gent@h%ﬁ—d&gg@a e 2.6 ¥ et s, | ozenges or
tabl ets, exEHoEchiZaYRopgNtiethyyEtbydPriEbuneafdiae, a 10 HW4A

nmodul at or ;8-@slom-hEvideromimethd R 7-dibydras Hepusind-gBidioneor a suspension in
an aqueous+Ry8-CaBroxsHEEBGyhitdys ¢qd1r@HroaIS{~ﬁLﬁ|n@-'2|6“d16h'eVVat er or

wat er - isn- Qi) e BHbY.2 ~m.131'ﬂ lQQ-ﬁ'ﬁ)"?Jf-drh et g are prepared by

forn hodul h
Iulmqu%l o?/ féﬁ%ﬂ_ g Wﬁ é(%ré roqﬁ-pugpe §8 n'e'and tlﬁeﬁt olrfvmt 2

necessary, yc%fqun WO 7‘ r%il’é{ﬁﬁ{"’?'z% ©B®l et may be prepared
by corrpresgsq;m‘@foﬁr T?M@]PWPW@PYBM@FYCE@“@ putne?. Grdigh@s of the HWA4A
nodul at or Se@idrordelRicyclolititietoyies, odihpdrodHandess 6ajonbngr edi ent s.

Conpr &8s ed-CradrbSt(g-ndishiag)-Brengaed PyurReZRLess Ny, in a suitable
machi ne, fatm@r@m@mns#obr@pﬂ)é?%ﬁ]y&ioqw n& %’Hmnéuch as a powder or
granul es Qpt lc%% )ﬁugp nar cant inert diluent
and/ or Surfggﬁ Pé& er5| ) gg‘r P’ded tabl ets may be
made by nduPHMRE- 2SI @H!@f°~?"ﬁ@um§va%bté@eettfﬂ¢)ound

oI stened3#1&#’“‘381’11“Y'h%ﬁ'ﬁ'omr%wltb’%diﬁipumﬁﬂ 6f@hé.et s and capsul es for
or 4l 48mi AH{8-Ohkwrd-8,6-dickg- 1A T-ditahgorsE pLI B al)-2@dhethgRb@nsiigR, as

bi ndi ng agmcﬁoef(@ﬂu@%mﬂ)37&5{;@@@,@@%@56 -@&leat i n, sorbitol,

tragacant B.opigkeh. LGS 9&@1;@-}_@? §05-1 gldloggr rolidone; fil | er s, for
exanpl e, l'actose, mcrociysta {1 he ose sugar, maize- 25

starch, cal ci um phosphate or sorbitol; lubricants, for exanple,
rragnesi um stearate, stearic acid, talc, polyethylene glycol or
silica® ditds fetheguraiersioodfthat thix aspsickof the pmsent Stvantoh, indudes cay ko@bihstse of
sodi um or pateilarnarsicaindntg by ebledd @il combmetichs Y pagiedks siekcRs dgggbgan

| auryl Suhé}bjﬂtaggvebeﬁcdn%bﬁis%flﬁ%Lmﬁ“5;08.'[ ed according to nethods well
known in the art. Oal liquid preparatlons may be in the formof, for

exanpl e, eou r 0i | nsi ons, solutions, 30 enul sions, syrups
or g|pl Xi rg&‘&’tbop ebé’re %’ét Yéﬁﬁﬂ’ ggovgeﬂi ?eoﬂfu@tCWP”%ﬁ%qumWﬁl(B)rlpr ap
with @t ephvgelogie fUEEFIODa'bCFEé'VWﬂltW@be@f @aenaméactusn@ﬁmm@gmmem for the
pr epar at i GerRimeRtyofciofiarematoryodivenses onabndiitb tafvies jeite ipaisulatis pemis Ng.g.
agents, fheuestakipiasitiss ostbidriaitss prostRetio T Tlur<) &dr bﬂih@%ﬁstr&hé’s@sﬁﬁ Qr/a?}{g gr
syrup, geligdrhtive B 08MMRE Niibesss! Lid e (JI J4 8]%8 a !Er R Rstinal

al um niu |..or r nat e ,-?55 99

agent %'ééag&%f% S| o P Fahe mémm s g egpaty
non a eo‘ifg @8 IB%“ tﬁlﬁ’?d@ aﬂ% ”ﬂ?WF%Hed@ﬁ)bloé st Uy (efgpradeh angpingtory
al nond oi §istresp éﬁldi%ﬁl%ttaétﬂm‘@o%?mﬁbf@ﬂlﬂ, or dirpiyjic elssfractive ppimopyilyelsag) yof e
or ethyl faadoea@l myocarditie)s eff mﬁitfduve&suef @Lg. exatpr! solerd@s)hyf thgrpaﬁgrgggll(eg
p- hy dr OX VR elon @ QiR i@t mellie aﬂﬂ GORRIRAARE ShdIE, &R0 b”
buf T &1 S alid ferulohdBfA)! fdne G Al eﬁﬂ R0l s @ 5
rrannl,?tsol ) i8S @PPI O d sl ta e lﬁf‘ I
(sub-1i nglIEPY° S gﬁ?uscwa} el i PLiePBes @?n%%rrP@PW) O mplraen

nodul at ordi§e5ses EicaFyiieralg ! wgémmsiws%@ gakinflerdmatoncieguelae of viral or
t r agacantheactesiald infesligns |ahe sinfiapnmatowi nondithes HsFebtem dithabberdstledis i Hr t

- base- sucHoRmirgentypbiie oniBeheghitciRgits (Wit & WHhOR PedRsidN Rt Bxample I this Brain

or in ischaemic heart disease,

10
In a further or alternative aspect there is provided a method for the treatment of a human or
?nimai subject with a condition where under-activation of the HM74A receptor confributes to
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Formul ati ons of the present inventi.on suitable for parenteral

adm ni stration conveniently 5 conprise sterile aqueous preparations
of an HM74A nodul ator, the fornulation may be isotonic with the bl ood
of the intended recipient. These preparations could be adm nistered
intravenously, although adm nistration may also be effected by neans
of subcutaneous, intranmuscular, or intradermal injection. Such

pr epar at i ot Cmtfwmﬁemﬂwﬂob@f Bregpeantad willbealthnelidialguhictemiipd somprises
nodul at or adwnibiktevieg ®ersaiirdimaandenimalbsubjeet aneffattve agostlolls compaine of fofnula

and 10i sot gyire pmidslogimylab@@cableld&it@ﬁé@)@teem@@a"posi tions according to
the invention wll general |y contain from 0 to 5% w w of the HWA4A

modul ator. gﬁ] it lé i : gﬁéegagoco thatt hﬁs Pshas uthgvpgg%bf (rlhvlsgu #g%fswges any

par ent er al nistya 1'SI. N

i nventi on FRESPIISEOR H‘?ﬁfc’d BEMPIMHS g’?f?‘é’l"%rﬁ a&a?ﬁ‘mm%man%?fn@ﬁr%‘gr upstegnis
i nj ecti on RsCHRsAtERIbRRSVE f Gembriinds ef fpapulbd).pr esented in unit dose
form for instance as anpoules, vials, small volune infusions or
pre-fill edvsigrdan@eiarly, ae bl’@séﬁ#|tﬁvbntﬁﬁ§ﬂ)mafa&hé1@cﬁcﬁfo¥\kh%hre§ﬁne§ﬂ@ﬁ@#sorders of
preserMAat i ey J&?Ddﬁgﬁp%MHhQnéys'm&faéﬁé(eorsﬂ 5%lr%§mi;h0| LA ORS : dinbetic

suspensi o i

contain fgm E{Qg iﬁé ng d dﬁ's@gﬂgrg'%arq%ﬁ- %)ci‘i’r %SFCH@E"W'@P@'& CardioVascliar .
antimcro %ﬂas%lg'éﬂ dn 7%'?3 it BiProRrleteRiu st Jvaryiglvseridaemia, type I
Al t er nat i vabplest mellityet ype |idinhetadi Bwatlinniggistorcs, mypoinddaeria ranofeia nervosa,
const i t ut iabesiv whickmethot abinerises ladministeriag tp said imhdneor apiyad@eiedct 5 Bffective

waf er , 1sbefpicntione cdﬁ’ﬂ@uﬂtﬂ ¥f Behiigl (Iﬁér%ﬁ'%iébgi@é’lly%&’eﬂ%ﬂ)lcpéﬁtﬂﬁ‘rs%ga@%ereof
](c:loln![ :';un%e?sﬁ &lch) ﬁ?w ouﬁésgﬁta g 0 ﬁ}sﬁglfé%ﬁ?r ih Midad Y& tP? &5 ﬁt of of goppnary
cont ai ner 5% g7 ?%/eeaé:'%e 5) %’?—&’Or‘:ﬂ{?f‘gtr%aﬁgaﬂgﬁ 53%‘1%8 allg?scr” 51‘15?353 and
admi ni st r &PEH W) BRdh éé' RiseAdministaTing tagald heBREs Prigel eublectranefecingy

be prepar @nnqyytq@rﬁowwdepfmmmhodm ator with one or nore
converstti onal solid carriers, for exanple, cocoa butter or glycerl des

and then siraphittintdie HEA4H hbigats Wi 18 rqufPéJ‘fH |a@i‘iib\%ntﬁe ﬁé‘élrrealmo% cQIr eff
topi cal appj 'o?éédr&ﬁ dé;?enh*b% asr‘ﬁln'a‘oveaEt ﬁor‘ g rg% For ”
eSWI

cream | ot

RS C%ed"%%ahef OB Tesy LA b wawagge of
and conbi FatMbnig/s terigsyP-1rotomglker é‘@fmtraFﬁ@lﬂlﬁPﬂ%”Wder @xapiple, de in the
gener &5l y rgngesein@.0amg do chiatient tyritally 0.Gimgf foo Mdrl/lg, twhidb Mhayl cunednidnthe be
conposi t i eamirfsireezaampintusiohopfrord 05 ph @ BhG, pébyiufe rifGsdn fAGHE Dl Bt hin
as used heyRioBe mi§ doRfeilde Semp, Sfltoﬁﬁéb o 'h‘ﬂ@u bdy! rf‘h#laht?é1 G%doses may

i nhal ati on, %PL)%%(EJ?J fr}ﬂl%rd & tc].;» ){@ IQM?&F @Bﬁ? 6% 9l BMEP%L%)S 58 tﬁjectlon

adm ni st ratl on

pessari es ¥, F‘?N"é””' E%SQJP B Odigr end il ?‘E')’F'”'ﬁ'%%b]‘? rin§ ndose
i nhal &P orfDTITH%WSL amtha%tﬁblaﬁsomaw%ﬂegg Mgy eondain, riersaxatplep&dm 0.1mDto 1g. No
G nt ment s taxlogicela rifecimyaref Dricatediepdetted behérorandoaiechdridr hthaningsties Ui
or oily baagindred e Ak ePtiorRl a8sbgb 38, t hi ckening and/or gel I'ing
agents and/or sol vent s Such bases nay t hus, for exanple, include
wat er and/,or an Oéi t lﬁ E fin or, a getable oi | such
as arachi & &JTPHPY &f o?re%?q "'8’ nté?”s f EmRioYsH 3% FROMRPEDhPER AR N the
gl ycol®® TieekeEnt Aga é’&@ﬂﬁ%wmﬁmdﬁwtwonﬁ@q HMi7dty seappior coatribifted iy, the
al um ni umdiseessr ertwheraastivstionanf fHe retepddrolil] belodngididiydre@angleyafdhis js where a
i crocrystampound ohdte Brasknb BRSWRN is Srsdntangitheyadespthis Bariat B dndVickh oﬁQ

“-agueous ohnhlaveRRaFoANAstoh! | THe R GhiRE, cﬁ"c%@rs&o&t Q&d&gﬁﬂ@ thhéTQ&%

enul si fyi %glﬂggﬁnﬂ%&ble% bthc% étﬁ%ﬂﬂgr‘g&gﬂg B¢ thS RS b L & 2ot be AR th g

agent s or 'l%
the recipient. The carrier may be a solid or a liquid, or both, and may be formuiated with the

HM74A modulator as a unit-dose formulation, for example, a tablet, which may contain from
0.05% to 95% by weight of the HM74A modulator.
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Powders for external application nmay he formed with the aid of any
sui t abl e powder base, for 10 exanple, talc, lactose or starch. Drops
may be formulated with an aqueous or non-aqueous base al so conpri sing
one or nore dispersing agents, solubilising agents or suspendi ng
agents. Spray & npositions may be formulated, for exanple, as aqueous
sol utions or suspensions 15 or as aerosols delivered from pressurised
packs, with the use of a suitable propellant, e.qg.

di chl or odiTHeluorpdatibhaneluds moembwﬁabﬁelfmrmramecthlam;cal buccal (e.g. sub-lingual) and

di chl or ot efatefidraiqe.gedudai@neols, IntlanisOuia, Btradeendl af Intevedpid) RaMistration.
1,1, 1, 2- tet rafl uoret hane, carbon di oxi de or other suitabl e gas

Capsul 85 aAd. o 4L %&glﬁdegogc 3ol 8 0 ,Avamfoheé p%cew%a yr Ll £ or
| | epar fsug a
§§rarpm8uﬁdg§#%%evwewmp8ﬁf9%\ah R S Iact ose

or starch. The pharnmaceuti-cal conpositions according to the

i nvent i on Resyulaions sbigables fnd oral asininigiration way bk trhesstiedrin tiserstepenitsj such as
agent s, f eapRiauhehety) [cambéd at itabets)i ddeh aloh@ming! a%:ﬁ'@:ﬁeté?fnmed amount of a
250y shopi JARMACHEHIES: 42 Jowdsrat bBfuled 'a@é%blﬁﬁon &id s%s@éHsQn cglg us or
resins or th% éd“&cuq%ﬂ:* dc)r g *h% % sm% or Q{?tetr-*ﬂf%d %ﬁ&ﬁ”s “1"‘3%% ga?,f g%%y

be used | natl o ﬁ rra g_@ fg

exanpl e i OTEWH ?’?fa’“lr? B‘E?p\%fef' yélP ‘?é?“ YAYSLRE 98?3%1 g % &a*é’ﬁﬁ@"' dugRiuaty.
3- hydr oxy Wi rrelififid gr fieely yiivideg sseh eamial B0 48@ hemhifbiacessery sheningnthe
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i nvéntﬂion ghdmules psioMe ded74A maiufatur tdpaonaihs petat onet Bie mdse aBfesttle hn@ed!ents
conbi nat i QRnipheskb@table@ahaBRY prefared BECHPResRg 1 2 W0lSNe rﬁé‘r&hﬁn\éa%b%ﬂmﬁ unQ

the HM74A gﬁ'gé) cﬂ&m E‘F réuPH5§§ PBv?detr Ble%’gllllﬁe%%ﬁ?l%\r ly )‘}4‘1%5 %ztﬁ%tbm{dglf, LL{B

t he recep

(1 or (1 e giioent andiop siee, %@Yﬁlgsef&se@pmﬁ@ P ceelBplots; pappe made by
physi ol ogintaiding: inaStitakn Mmaging. iBe Powder$ih FRIBIOUNH Mdigenegnvithaen ined ligtida
medi cafendilfent. t he 35conbi nati on therapy of disorders of lipid

met abol i smincluding dyslipidaenia or hyperli popr ot ei naem a such as

di abeti c gygbisRindagpifesA R ofdl B8/ infk¥stohhalagdmt ﬁﬂonéla&cfﬂreﬂts such as
hyper chol %ﬁﬁd%ﬁ %S&@’for%%ﬂh@%@ﬁ@uéc%la ﬁaﬁﬁss%r thIC{%J cer h dg%c%gf oftsg%cg 9|

atheroscleros er

di abet es REVID lﬁgrm"g% Hlergy top Exaitple, (RRAPr T eB ISR calliose, sugar, maize-
hyper RPpi 8t salciainshesahaterrspatal &Pn%t@sfowxamme magResium fteacSmRiRaNd S
of the presénttale.nwetthyenargycabard bilicac olidiitegranten fon ERkaopliemotato  starch,

t her apeut cseg@Bicse sbdlém e BPOLN Atirdieylychikta drivBiing egetk QichR8kodium laury!
zgﬂg?Q;![ Iagﬂrx]lghé?é THe %H!ét@ﬂ‘%? lB% | oY atRY a@daydrl] qa\ﬁ%ﬂﬂoﬁgheﬁ thrvﬁr in ?he %F Qral liguid

e oPEPBAIYS RSY ﬁai@ﬂm Witn o SRR, Rlllaoks Brol 5 %ﬁ&?@?&@%m'%'a’iﬁ-
f or huPat i Myl S'@B%ﬁ?““&? Age! 5“% ShBPH R PERenied #pct Wé’éPdaﬁfé%coaﬁtwfwawfp water

t oget her @I piet syigkle befarel yseaSueiplicii eraparaiibrsr mey cemtein piceventional
conpri se addilives harch a&oemtpanﬂmg hagentsy dmt exempld, hsorbitetl i syrughy aheti® NgONISY. S

of slutch cgm‘@cbswjgé}r@mm)ge@% aﬂ'ﬂﬂoﬂyvrﬁétg]g @iléﬂis& hc%rrbosc??b'tﬁ%tdeﬁ&t&s)é Qrumrmum

si mu a”e%ﬁ Yo &dl of ARS DEdudRRRAGERE S LEMud Pl 'b

inen com 8T8 IR o S e e
almond 011 fractionated coconut oil, oily esters, propytene glycol or ethyl alcohol; or
preservatives, for example, methyl or propyl p-hydroxybenzoates or sorbic acid. The

-~ preparations may also contain buffer-salts; flavouring, colouring -and/or sweetening agents =~

{e.n. mannitol) as appropriate.

40
Formulations suitable for buccal (sub-linguat) administration include lozenges comprising a
HM74A modulator in a flavoured base, usually sucrose and acacia or fragacanth, and
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be stable and conpati ble with each other -and the other conponents of
the fornmulation and may be fornulated for adm nistration. Wen

formul ated separately they may be provided in 15any conveni ent

formul ati on, conveniently in such a manner as are known for such
conpounds in the art. When in conbination with a second

t herapeutic a(l;;ent active al'?'ﬁl nst the same .di sease the dose of each
conponent RAs{ieg CFRrsRG B HMERA RReHatehE sé'd‘PﬁSblEﬁ?I steh g% gefatin dskglycerin or
20Appr opr i scepseepéacagial | be readily appreciated by those skilled in
the art. The invention thus provides, in a further aspect, a

conbi nat i ofyr@QEREHsSHNEe a}aré‘ééﬁpW&ﬁloﬁfsuftﬂﬂ@wrapa('érﬁerélracfnlmluiltré%n onveniently
physi 0'509'66?:4 li¥e §fe9% ?@E@s Pr%ééra%nssﬁl Hﬁ?&@%o%gfato?oﬂgtfgﬁﬁulﬁ%ﬂ '?nay be

anot her th er eu fléﬁ‘? 09 }}e, fgﬁ?edgre?%F” U S‘rﬁeﬁenpr?%aéatfog ﬁ?‘ﬂ? Ea mmrstered

above nay
phar maceut¥ aaa(renwwrrait “EBr?dHWﬁS“iaH% M3 ISRl 5T B BleAts aF péwytaneous,
conpri si ngnigencusalamn at inbedegsaldeestined Supoveraraliges mey coivenieatly be prepared by
phar mac e utddadiing tha dtdptrambeulatar wittewatth eme@hderiap ties esstiltiag SalitioR etterile and

aspect1oof iédiénid Ritemid BBod. TgesaHI ebistsitBhs bhterdiCOERt ihvaMEIM \lvﬂ?'behé"r!lﬁ/
useful dur@hizRdf 0.9¢ 5%%w£¥‘1‘ﬁe%ﬁ%§!g@ the present invention and

salts and sol vates thereo e prepared by the nethodol ogy
descri bed here| nafter, const [ tutl ng a fu her aspect of this

i nvent i on.! NEFJewalatians of the preger inyegics far pryenteral administaiion icempising
prepar i ng 2acaHepod Agrosting @rthfﬁl"‘é(efﬂtioﬁ ey Heofpmnl%ter( for pavgpieral wHinipistration] by
H o( i1$ t helus amjectias oRBordingbuR3nfusiorChnd meyrpe preeated ih uRd @BEN®)m, for instance
mor ehol i nexs(avpolies, vidis, sk Vbiaik Afusiins@r prRiiMN6d Wrhbes b ¥l mibi-268e0@nizinkrs
Di azot i saty@n oM sdled OflcldRdtivh! he EdooME By NAL AL¥RT Bk JOLMANE
xant hi ne suspensions, or emulsions in aqueous of non-aqueous vehicles, and may contain
formulatory agents such as anti-oxidants, buffers, antimicrobial agents and/or toxicity
20 adjusiing agents. Alternatively, the active ingredient may be in powder form for constitution
with a suitable vehicle, e.g. sterile, pyrogen-free water, before use. The dry solid
presentation may be prepared by filing a sterile powder aseptically into individual sterile

containers or by filling a sterile solution aseptically into each container and freeze-drying.

25  Formulations suitable for rectal administration may be presented as unit-dose suppositories.
These may be prepared by admixing a HM74A modulator with one or more conventional
solid carriers, for example, cocoa butter or glycerides and then shaping the resulting mixture.

Formulations suitable for topical application to the skin may take the form of an ointment,

(r-.. 30 cream, lotion, paste, gel, spray, aerosol, or oil. Carriers which may be used inciude
vaseline, lanolin, polyethylene glycols, alcohols, and combinations of two or more thereof,
The HM74A modulator is generally present at a concentration of from 0.1 to 15% w/w of the
composition, for example, from 0.5 to 2%.

35 By topical administration as used herein, we include administration by insufflation and
inhalation. Examples of various types of preparation for topical administration include
ointments, creams, lotions, powders, pessaries, sprays, aerosols, capsules or cariridges for

- use in aninhaler or insufflator or drops (e.g. eye ornose drops). - o e

40 Oiniments and creams may, for example, be formulated with an aqueous or ofly base with
the addition of suitable thickening and/or gelling agents andfor solvents. Such bases may
thus, for example, include water and/or an oil such as liquid paraffin or a vegetable ol such
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5Hi)Chlorination iv) Al kylatlon at N3 and/or. di al kylation at N1 and
N3 v) Pall adi um catal ysed renoval of the allyl group Process B: 10 A
process according to the invention for preparing a conmpound of
formula (1) or formula (11) in which R3 is CN conprises steps (i) and
(H) of Process A followed by: / 8 R2 X Na2003or K2CCB DMF (N H RIN

i 3 si>r
Formati on

10

20

23

35

. hypeririglyceridaemia, type .|l diabetes mellitus, type .i- diabetes; - insulin - resistance, -~ - - - -

10

=N éra ghhgsﬁgr@l @I’%on Wpélﬁelﬁﬁ n t %ﬁ'\‘/%ﬁj@w

f.
% may e used mclu so para n, altminium stearate cetostearyl alcohol,
polyethylene glycols, microcrystalline wax and beeswax,

Lotlons may be formulated with an agueous or oily base and will in general also contain one
or more emulsifying agents, stahiiising agents, dispersing agents, suspending agents or
thickening agents.

Powders for external application may be formed with the aid of any suitable powder base, for
example, talc, lactose or starch. Drops may be formulated with an agueous or non-aqueous
base also comprising one or more dispersing agents, solubilising agents or suspending
agents.

Spray compositions may be formulated, for example, as aguecus solutions or suspensions
or as aerosols delivered from pressurised packs, with the use of a suitable propellant, e.g.
dichlorodiftlucromethane, trichlorofluoromethane, dichlorotetrafluoroethane, 1,1,1,2,3,3,3-
heptafluoropropane, 1,1,1,2- tetrafluorethane, carbon dioxide or other suitable gas.

Capsules and cartridges for use in an inhaler or insufflator, of for example gelatin, may he
formulated containing a2 powder mix of a compound of the invention and a suitable powder
base such as lactose or starch.

The pharmaceutical compositions according to the invention may also be used in
combination with other therapeutic agents, for example in combination with other classes of
dyslipidaemic drugs (e.g. statins, fibrates, bile-acid binding resins or nicotinic acid).

The compounds of the instant invention may be used in combination with one or more other
therapeutic agents for example in combination with other classes of dysiipidaemic drugs e.g.
3-hydroxy-3-methylglutaryl-coenzyme A reductase inhibitors (statins) or fibrates or bile acld
binding resins or nicotinic acid. The Invention thus provides, in a further aspect, the use of
such a combination in the treatment of diseases where under-activation of the HM74A
receptor contributes to the disease or where activation of the receptor will be beneficial and
the use of a compound of formula (f) or (II) or a pharmaceutically acceptable salt, solvate or
physiclogically functional derivative thereof in the manufacture of a medicament for the
combination therapy of disorders of lipid metabolism includihg dyslipidaemia or
hyperlipoproteinaemia such as diabetic dyslipidaemia and mixed dyslipidaemia, heart failure,
hypercholesteraemia, cardiovascular disease including atherosclerosis, arteriosclerosis, and

hyperlipidaemia, anorexia nervosa or obesity.

18



20 vi) Conversion of the aldehyde to the nitrile vii) Palladium
catal ysed renoval of the ally'" group 5 Process C. A process according
to the invention for preparing a conpound of forrmula (1) or formula
(1) in which R3is C or Br conprises steps (i) to (iv) of Process B
followed by: ri i O NR2 R3 = CI or Br 10 i)Hal ogenation at C8 using
NCS or NBS ii)Palladium catal ysed renoval of the ally! group

Process D:Whepribe emspagdsr df fitp pesefieinveniientare nusedr in peeytatdtiog with other
conpound othefapsutid! agénty, ahe f egnipsluads( Irhdy i WinihstBRd i Sttty %@cﬁ%ﬁa‘ﬂﬁs or
steps (i) difuitdn¥oushf byrPe8ivenRnd@hikowed by: rg DI PEA PyBOP 2M NH3

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 deffned above optimally together with a pharmaceutically acceptable carrier or excipient
comprise a further aspect of the invention. The individual components of such combinations
may be administered either sequentially or simultaneously in separate or combined

10  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 they may be provided in

(.k 15 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 aspect, a combination comprising a compound of
formuia (1) or (1) or a physiologically acceptable salt or solvate 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 aspect of the invention.

30
The compounds of the present invention have useful duration of action.

The compounds of the present invention and salts and solvates thereof may be prepared by
the methodology described hereinafter, constituting a further aspect of this invention.
35

Process A:

A process according to the invention for preparing a compound of formula (1) or formula (1)
40  inwhich R"is H or is the same as R? and R® is Cl, comprises;

19



DMF  Pd(PPh3)4(viii) Rh'N, norpholineFOCI, RI v =N3 o' N NDMFO N R2l 5
v) Formation of ester vi) Hydrolysis of the nethyl ester vii)
Conversion of the acid to the amde. viii) Conversion of the amde to
the nitrile 10i x) Pal | adi um cat al ysed renoval of the allyl group

Process E: A process according to the invention for preparing
a conpound of forrrula(l) or formula II) 16in which R3is C
conpri ses: P /J
ﬁ» ,JI =
bso 3 AcOH, Hy0 )\
\ ()
HO Oy m | D

9 ,J/
R1\ X, base HN N
T/}—cl + )EEs/)—Ci oMF Jl; | I&)‘cr
°

{iv)

—Z

2

l F‘d(PFhah morpholine
) cie, )EE HN,JIN
( 8—Cl 3 | ./>—C’
. . L
R2

i) Alkylation of guanine with allyi bromide

if} Diazotisation with sodium nitrite followed by hydrolysis to form the xanthine
5 il Chiorination

iv) Alkylation at N3 and/or dialkylation at N1 and N3

V) Palladium catalysed removal of the ally group

0 - 1

Process B:
0

A process according fo the invention for preparing a compound of formula () or formula {in
in which R® is CN comprises steps (i} and ( ii) of Process A followed by:

e .
jta ] T,) Rex ,jI 1 R1X R1 Nf/

( —_— a )
- oFNT W ch'? Na,CO,or K,CO; O&Lﬁl N/>
DMF |
(i) Rz2
1) LIHMDS
" N p
1) HO-NH,HC
Pd{PPh.X ) Ri,
R'l-\ morphoﬁne Pyrldina N7 ' N, H
.,>_N | n,>—N — 7 T~
)\ )’\ 2)Ac0 o)\fi: NOY

15 i} Alkylation at N3
iv) Alkylation at N1
V) Formation of aldehyde at C8 by lithiation with LIHMDS and DMF quench
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Pd(OH) d H250 Psi (I11) Ri i) Alkylation at N3 ii). A kylation at
N: 1 201 11)Debenzylation iv)Chlorination at C8 Process F: A process
according to the invention for preparing a conpound of formula (1) or
formula (11) 5in which Rl differs fromR2 and R3 is C conprises
steps (i) to (iv) of Process A followed by: OIl rlI Pd(PPh3)4 RI-X,
base R 1._ ..,1-1N1 314 (v)Mrpholine RIN

vi) Conversion of the aldehyde to the nifrile

vil) Palladium catalysed removal of the allyl group

5 Process C:

A process according to the invention for preparing a compound of formula (1) or formula (I1)
in which R*is Cl or Br comprises steps (i) to (iv) of Process B followed by:

f/ i) NCS or NBS Riw

H
R1jl N :> DMF Ny 7 E’>_R3
o” N i) P{PPh,), e
R2 morpheling R2
R3=ClorBr
- 10 0 Halogenation at C8 using NCS or NBS
( i) Palladium catalysed removal of the allyl group
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aCl (vi)ON R2A2R2 v) Al kyl ation at N1 10vi)Pal | adi um cat al ysed renoval
of the ally! group Process G 15A process according to the invention
for preparing a conpound of formula (1) or fornmula (11) in which Rl
differs fromR2 and R3 is O conprises steps (i) to (v) of Process F
(where R2 fromprocess F is specifically SEMor MEM followed by: vi)
Cl eavage of MEM or SEM protecting group group vii) Alkylation of N3
fol | owed Wyogsas Padi um cat al ysed renoval of the ally! group 25 Process
A process according to the invention for preparing a conpound of

formul a (1A prekesk @&8BHiRg €d th iMvBntd o rBRirhs 2 Gomp&t
?t )eF)S (i) 1%5\11(1&:1'\’923 Qfend Edefriags ge]fsod) I‘t(%é%f P%iess llogzdé;é%@ﬁ%@%g?@n@%%m

J
i /J [s] /,,// Q F//
Rl
N,)itg 1) LHMDS Rix, LIOH Rt
k)

04[\}1 N 2) j\ )\ °/>—< T MeOHIHO )\ "/>_<
o o

Rz
R

{viy

DIPEA

PyBOP

20 NH,
DME

winy r//
Riny, Pd‘FF hah Rix 0
{ 1 morpholine ~ N
- a/ =N — N‘ =N POk )'\ Il e
Oy
7 S

DMF N7 TN NH,

(vil)

v) Formation of ester
vi) Hydrolysis of the methyl ester
vii) Conversion of the acid to the amide.
viii)  Conversion of the amide fo the nitrile
10  ix) Palladium catalysed removal of the allyl group

Process E;

A process according to the invention for preparing a compound of farmula (1} or formuia (11
16 in which R®is Cl comprises:

t' HN, “3 K00,/ DMF)\(E:[ |y K,C0, 4 DMF jI'/)

R2:X R1-X
0 )
l PA{OR)/

H, 50 Pst
(Tit}

Rl ‘ ﬂ Risy: }:])
‘/ cl NCS/ 1209/ MeCN | o

i) Alkylation at N3
i Alkylation at N1
20 i) Debenzylation

22



O N(vi) RR v) Palladiumcatal ysed renoval of ally! group-vi)
Hal ogenation at 08 using NCS, NBS or NIS Process |: 5A process
according to the invention for preparing a conpound of formula (1) or
formula (11) in which RLis Hor alkyl, RR is alkyl and R3 Is C
conprises: 0 ONO 10HN, A, .. NNaOHHN L. NaNO2H | HEt OH, AJNH2 AWN, MCI O
R2ZONIODI I INH2 (1)R2R2 ii_O | reducing 15111y agent o

iv) Chlorination at C8

Process F.

A process according to the invention for preparing a compound of formuta (1} or formula (1)
5 inwhich R* differs from R? and R® is Cl comprises steps (i) to (iv) of Process A followed by:

/’/ PA(PPha}4
R1-X, base mh_N, Morphaline R1‘“N,
>—C! —_— u}——c] —._;. '/ v

v) Alkylation at N1
10 vi) Palltadium catalysed removal of the allyl group

Process G:

16 Aprocess according to the invention for preparing a compound of formula (1) or formuia (1)
in which R’ differs from R? and R® is Cl comprises steps (i) to (v} of Process F (where R?
from process F is specifically SEM or MEM) followed by:

q /_// J
\N‘)ihB— trifluoroacetic acld 1}R2 %, base ~n
to—C —_— 8 —Cl cl
0)\§] K />“ 2) Pd{PPh,)‘ )\ Y

I o morpholine
SEM/MEM {vil)

20
vi) Cleavage of MEM or SEM protecting group group
vii)  Alkylation of N3 followed by palladium catalysed removal of the allyl group

25 Process H:

A process according to the invention for preparing a compound of formula (f) or formula (11)
in which R® is C}, Br, | or F comprises steps () ta (iv) of Process B followed by:

4
Ris, ~> PaPhy), )\ n NGS or NBS or NIS Rl ] H}_
N . . e N Ty e
)-\ PhSiH DM(:D o)\,‘i‘l N
20 ko ) R2 ko

V) Palladium catalysed removal of allyl group
vi) Halogenation at C8 using NCS, NBS or NIS
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Oo HIIH,..-11,,,...NH2 121. ,NNN(v)Ng; N> (iv)HNL s , MX, baseNneat A
ol 't NH2 20(, -, N31NHopE3 ONt),- R2 R2 25 NCS (vi) Pyri m di nedi one
formation ii)N trosation 30ill)Reduction using Na2S204 or a simlar
reduci ng agent iv) Xanthine formation v) Al kylafion at NI (optional)

Process I

5  Aprocess according to the invention for preparing a compound of formula (1) or formula (1}
in which R is H or alkyl, R*is alky! and R®is C] comprises:

8] o)
o] o]
10 M /LH _ NaOH )\ __NaNO, HNJK/]ENO
HN M A
L, R L, EOH, NH, AcOH HCI )\'i’ N
R2

i 0] 2 (i)
iy HeO, reducing
15 oy agent
('" i i NH
H 2
R1\N1 | f:> HNg I B> {iv) ﬁ\)ir
}\3 N/ R1X, “TRIX, base 4]\ neat N~ “NH
20 o™ N Hc:(ozzt)3 bt
R2
NCNL} 9
Risy
1)—Cl
25 J\ | ’>_
k2
i) Pyrimidinedione formation
ii) Nitrosation

30 i) Reduction using NaxS20, or a similar reducing agent
iv) Xanthine formation
V) Alkylation at N1 {optional)
vi) Halogenation at C8 using NCS

35
Where desired or necessary, as a final stage in any of the above synthetic processes, a

resultant compound of formula (1) or (I1) can be converted into a physiologically acceptable
salt form or vice versa or converting one salt form into another physiologically acceptable
salt form.
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vi) Hal ogenation at C8 using NCS 36 Were desired or necessary, as a
final stage in any of the above synthetic processes, a resultant
conpound of forrmula (1) or (Il) can be converted into a

physi ol ogi cal ly acceptable salt formor vice versa or converting one
salt forminto another physiologically acceptable salt form

ABBREVI ATI ONS THFTet r ahydr of uran AcAcetyl DCNMDI chl or onet hane

DVEMDul becco' s Modified Eagle's Medi um

HEPES4- ( 2- HygkrBLy@E@qQ%bNgi perazi ne- 1- et hanesul phoni c aci d
€

DVBSODI et hy| sul phoxi SN- br onosucci ni m de NCSN- chl or osucci ni m de

NI SN-i odosucci ni m de DMFD net hyl f or nam de Li HVDSLI t hi um

hexamet hyl di S{¥yl ani de DBAIIYE®AS91 azodi car boxyl at e

DI PEADI i sopr 86yl et hyl ami Aeety!

PyBOPBenzot r D&M- 1- y| oxy Didhjpyanniatiiandi nophosphoni um hexaf | uor ophosphat e

DMEM Dulbecco's Modified Eagle's Medium
HEPES 4~(2-Hydroxyethyl)piperazine-1-ethanesulphonic acid
DMSO Dimethylsulphoxide
NBS N-bromosuccinimide
NCS N-chlorosuccinimide
NIS N-fodosuceinimide
DMF Dimethyiformamide
- LIHMDS Lithium hexamethyldisilylamide
{ DBAD Dibenzylazodicarboxylate
DIPEA Diisopropyiethylamine
PyBOP Benzotriazo-1-yloxytripyrrolidinophosphonium
hexafluorophosphate
MEM Methoxyethyloxymethyl
SEM 2~(trimethylsilyl)ethoxymethyl
TFA Trifluoroacetic acid
RT room temperature
JAN Heat

The following non-limiting examples illustrate the present invention:
5
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MEMVEt hoxyet hyl oxymet hyl SEMR- (tri et hyl sil yl) et hoxynet hyl

TFATri fl uoroacetic acid Riroomtenperature aHeat 6The foll ow ng
non-limting exanples illustrate the present invention: Synt hetic
Exanpl es Exanple 1:

8- Chl oro- 3- (4-penten-1-v1)-3,7-dl hydro- 1H purine-2,6-dione 5 a)
2-am no-7-(2-propen-1-yl)-1, 7-di hydro-6H purin-6-one HN HZNN A

m xture ofsgiaRosidids209, 0.071nol), ally! brom de (14.7nd,

0. 159npl ) "and anhydrous 10 DVbO (100nl) was stirred at rt, under

ni t rogen, oErrﬁ‘ é81 1 50rrfL of 3799 was added in
one porti £ Hay ; ies<.8udiggle poured into
MeO1l-1 (600 . The nethanolic solution was neutral ised wth 2M

filtration.¥

ite solid was dried under vacuum at 50C for 18

NaOH( aq) gplﬁ and the resulting white precipitate collected by
T

hours to

15

10

15

20

25

Nthe title conpound (16g crude, 119% . nmfz 192. 2[ MH1.

a) 2-amino-7-(2-propen-1-yl)-1,7-dihydro-6 H-purin-6-one
!

.

A mixture of guanosine (20g, 0.071mol}, allyl bromide (14.7ml, 0.169mol) and anhydrous
DMSO (100ml) was stirred at rt, under nitrogen, for 18 hours. Concentrated HCI (50ml of
37%) was added in one portion and the mixture stirred for 45 minutes then poured into
MeOHM (600ml). The methanolic solution was neuiralised with 2M NaOH(aq) solution and the
resulting white precipitate collecied by filtration. The white solid was dried under vacuum at
50°C for 18 hours to afford the title compound (16g crude, 119%). mfz 192.2[MH].

b) 7-(2-propen-1-yi}-3,7-dihydro-1H-purine-2,6-dione

.

HN)‘IN

I »

o)\ﬁ N
A mixture of 2-amino-7-(2-propen-1-y)-1,7-dihydro-8H-purin-6-one (40g, 0.208mal} in AcOH
(900ml) and water (100ml) was heated at 55°C. Sodium nitrite (57.74g, 0.837mol) in water
(100ml) was added dropwise. Care; foxic fumes. Afer the addition was complete
(approximately 25 minutes) the reaction mixiure was allowed to cool to ambient temperature
and then concentrated to approximately 1/3 of its original volume. Water (500mi) was added
and the resulting precipitate collected by filtration, The residue was washed with water then
dried at 50°C over P,Og and under vacuum for 2 hours to give the title compound (17.20g).

The aqueous fraction was concentrated and water added (100ml). Again the resulfing solid
was filtered and dried. This gave more of the titte compound (2.31g). Combined product

(19,529, 49%). miz 193.2IMHL.

¢} 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-tH-purine-2,6-dione
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b) 7-(2-propen-1-yl)-3,7-di hydro-1H purine-2,6-dione 0 CtsN A m xture -
of 2-am no-7-(2-propen-1-yl)-1,7-di hydro-6H purin-6-one (40g,
0.209nol) in AcCOH (900m) and water (100m) was heated at 55C. Sodi um
nitrite (57.74g, 0.837nol) in water 20 (100ml) was added dropw se.
Care; toxic funmes. After the addition was conplete (approximately 25
m nutes) the reaction mxture was allowed to ceol to anbient
tenperature and tMen concentrated to approximately 1/3 of its

original vol Wat er (500nl) was added and the resulting

pr eci pltaté‘ cdl Ipeted by filtration. The residue was washed with

wat er therP’dili el at 50C over P206 and under vacuumfor 2 hours to

ive the tif The ueous, fractjon_wa
goncent r at-f‘egél %O@%FP EP%. é%’é%g%ggg yd,&) }ﬁﬂuqrﬁf S-diopiit d‘ﬂa?-%ofr‘ﬁ dnRl in
filtered &heY ‘ﬁ a2 Oﬁ‘ €0 3Mme)). EEB@rf?@em RGBS leftto
Conbi ned ﬁFlbﬁmj@f ﬂ(@gensqu? qg%s howrs: The SeapfioyHmixture was concentrated in vacuo to
8- chl ofo- Biveanparopsereil 1My OYl-\Bgsraddiet ydd deftlibtspamd ifevetRhdinsli OB @esuitihg résidue

sol uti on ofas7filefedpaag eftied - Wnkier Jadiueh iy Give- the- i & 1680 b0
(10.52g, S472mrpl) in aﬁhydroLsaDl\/F (6%"%) was adﬂﬁ%ﬁ'ﬁé (635'052/) m/z

60. 2mmol ). The reaction mxture was left to stir under nitrogen at

20C for 6 a tur was concentrated in vacuo to 5
gi ve an arﬁ‘gg h%’f?g?%gﬁ&ﬂvi\?ﬁgﬁ P\érf”fa -2%dig%&nd for 18 hours. The
resul ti Ng HL ¢ (o] jle was filtered and drled under vacuumto give the
title conpgun pA274:1699, 62% . mz 227.2[ MHL. d)

8Ch|or03 ten-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one 10

8- Chl or 0- 7-¢2- propen- 1-yl) - 3, 7- di hydr o- 1H puri ne- 2, 6- di one( 0. 10g, 0. 44
mol )was difssolved in DMF (1.5m) containing sodi um carbonate (0.12g,
0. 49mypl ) land 5 br ormpentene (0.07g, 0.49mml) and the m'xture

stirred farsy, ) et nor in (%g ) and
t et r aki s(grlqrf E X gm,ﬁnﬁ A d'LIlE’M 0%8 n%SQ,PJ]ﬁ(% 5 W@
added and“§t9YF '“53"95ﬁ°' e® *é%f@fel 6911%5069'1‘7(]‘53%6% tth
et hyl aceP@merertensl (0 %h‘éﬂﬁr@r@@{h@n@ ithe Ingixtufet stirN foy dBb.c hDor ¢oenpdatibil of
(2x5nl) anltyl@tionnenerak@ing) (GErd) tave detiglinftriphmddhatgthe) dpaiadiufmMgo)3 Qatdag,
and comcennTmtmel weldhadded e sing deitiniesfos BSRE THS fedchoRid @R »(m%@cﬁ |
and puri fh&@at@(ﬂ@%%@éﬁh@@@éd%ﬂwallf@% éﬁﬂ}dr@éﬂlﬂri‘c%ﬂ%ﬁ% By gﬂx\%kl?:x W[ ) 3nd

then SY@ceblof Afitbidy %é Sfeolioturntds {Tf‘%ﬁ“f?)mﬁ ) Wes Bgpendagin

i sol ated m con
(400MHz, DTH: f‘“ Pupified o py aminogeopylPE (o) elitings with meghangf first then
J=71-12), 5%@@30 @rid i mqtf)anolstoc%ﬂe the, fitle Hpmp@m whigh wasHpolated a8 a(Winitessolid
M), 2he #leclhamgetdtios (D.OBIH ISt NUIRS 1008tz &F-IBMEAB1.781 17, BBEE W (m, 2H),
3.85 (1, 2H, J=7THz), 4.95 (m, 1H), 5.05-(m, 1H), 5.8 (m, 1H), 11.1 {br s, 1H), one
( exchangeable proton not observed to 8y 13; mfz 255[MH"]

Example 2: 8-Chioro-3-hexyl-3.7-dihydro-1H-purine-2 6-dione

0
H\NJINIH
OJ\N | N/>—01

25

Prepared in similar fashion to Example 1 using hexy! fodide, to afford the title compound.
NMR; 8y (400MHz, d°-DMSO) 0.85 (t, 3H, J=7Hz), 1.25 (br s, 6H), 1.6 (m, 2H), 3.85 {, 2H,
J=8Hz), 11.2 (br. s, 1H), one exchangeable proton not observed fo &4 13: m/z 271 [MH]
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Exanpl e 2: 8- Chl or o- 3- hexvl- 3, 7-di hydro- 1H puri ne- 2, 6- di one 25
Prepared in simlar fashion to Exanple 1 using hexyl iodide, to
afford the title conpound. NMR, 8H (400MHz, d-DwvS0) 0.85 (t, 3H,
J=7Hz), 1.25 (br s, 6H), 1.6 (m 2H), 3.85(t, 2H, J=8Hz), 11.2 (br.
s, IH), one exchangeabl e proton not observed to 8H 13; mz 271[ MH]

Exanpl es 3 and 4:
(8-chl oro-2, 6-di oxo-1. 216, 7-tetrahydro-3H purin-3-vfiacetonitrile and

2. 2(8-chl gx@mgle&%@h@l%ﬁ)h%rdjt,b%@ﬂb"é, ,m&ﬂawolsﬁ&aﬁ) 3.%6\63%%@59&“ tri

(8-chloro-2,8-di

[8 chI or 02,
| Jacetonitrihe a

2, 2i [ 8- chlQr.a: 2,{6- di ox0- open- 1-yl)-6, 7-di hydro- 1H purine-1, 3(2
H) dwl]dg%tetbc}l—tcrllﬂﬁgi%}d}q lonNL Ni t',.. ..---NK:14 A

sol ution

8-chl oro-7- (é\\Qropen 1-yl) -I\&§7 di hydr o- 1H puri ne- 2, 6-di one (0. 445q,
2.0moP) 10 in Y= t8ml) was Yreated with sodi um carbonat e (0. 18q,

1. 7nmol ) ahi$-dhtaorractaxer-@rororen(iey 1ha 6, 74etraimarb 3 H-prine-3otifaceatadirigiant @26
was heat qu-aﬂorBQQ—mmo«‘B(MUpm 1-41p6, 7-cingtred H-nrinb @, 3axHl-divijeiatRehivet h
further bronpacetfonitril (0 6nl, 0.8 mmol). The m xture was

mai nt ai neg_ C for urfher 2 hours and then cool ed to anbi ent

t enper at ur a dz}ﬁ:vap{; EH):pemdryness The residue was treated with
1M aqueous” iy drochl orl‘t

| i'd (20ml) and extracted 15 with et hyl
acétate (2x5 ). JJhe org

c fractions were conbined, dried over
magnesi um sulfate, filtered and evagfrated The residue was dissol ved

in di chl oRotking 9k Brebleior7-(2aproesn- )R rillyeie-1H-plainp-Ssfidionen (9. 4459, 2.0mmol)
preci pot atreldMBE dBint] Wasrirasgast with Ssdivmh oarberat 20. thge p&mundol)ydr)d- Brofieacetonitrile
di hydr o- k. pror if aemd))6Tik stredwaistufe Waseiieatbdadtl70em ehr wamhRdhvh thbiddifol sie
di chl or ongfd@dfad withertidr bidnlaBe¥RfieO @@l%f‘b%@ﬁrﬁgl) hfle ¥RGHE waE thaintained at
subj ect edsé.% Folr aas\t[&rtﬁé}ré) %E@%n%men L3509 S tamgent temperature and evaporated to
dryness. The residue was treated with 1M aqueous hydrochleric acid (20ml) and extracted
15 with ethyl acetate (2x50mi). The organic fractions were combined, dried over magnesium
sulfate, filtered and evaporated. The residue was dissolved in dichloromethane (2m), after
20 minutes, the resulting precipitated solid (unreacted 8-chloro-7-(2-propen-1-yi)-3,7-
dihydro-1H-purine-2,6-dione was filtered off and washed with further dichloromethane). The
fitrate was concentrated in vacuo and subjected to flash chromatography using ethyl
20 acetate/cyclohexane as eluant in a gradient elution from 1:3 to 4:1. To afford the two title
compounds:
( [8-chloro-2,8-dioxo-7-(2-propen-1-y}-1,2,6,7-tetrahydro-3H-purin-3-yllacetonitrile
White solid (0.084g, 16%); m/z 266 [MH*].
2,2'-[8-chloro-2,86-dioxo-7-(2-propen-1-yl}-6,7-dihydro-1 H-purine-1,3(2H)-diyildiacetonitrile
25  White solid {0.195g, 32%); m/z 305 [MH?].

b) (6 chloro 2,6-dioxo-1,2,8,7-tetrahydro-3H-purin-3-vi)acetonitrile

I\B-—c:l
\\

N
A solution of {8-~chioro-2,6-dioxo-7-(2-propen-1-yi)-1,2,8,7-tetrahydro-3H-purin-3-
30 yllacetonitrile (0.084g, 0.32mmol) in THF (5mi) was degassed by the successive application
of vacuum and nitrogen pressure to the reaction mixture. The solution was subsequently
treated with morpholine (0.3ml, 3.4mmol) and tetrakis{triphenylphosphine)palladium(b)
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20acet at e/ cycl ohexane as eluant in a gradient elution from1:3 to
4:1. To afford the two title conpounds:

[ 8-chl oro- 2, 6-di oxo-7-(2-propen-1-yl)-1, 2,6, 7-tetrahydro-3H-purin-3-y
| jacetonitrile Wite solid (0.084g, 16%; nmlz 266 [M-11.
2,2'[8-chloro-2, 6-di oxo-7-(2-propen-1-yl1)-6, 7-di hydro-1 H purine-1, 3(2
H) -diyljdiacetonitrile 25Wite solid (0.195g, 32%; mz 305 [ ML-11.

b) (8-chl ogoq)sg  GosHnAY A¥ter22 Boufs, e mBhYENEs BdatddUfiinnpa ebﬁé:% éé L\&d

Asol uti onogl#- 6l B Asram l);))fﬂeié'\ eWaQ éltety dﬂ‘le a’n(cr_;} %n% rra?ed
‘c’:a{?

H purin- 3- et oni

degassed b V%Hﬁdiﬁ&@é%ﬂ}% H Lbsl’ngv'aéstf tﬁ | 6 é‘ﬁ"dthe tite
pressure t@MARENG an@ Wil seHdy QF@ 25He NGR b FEMERS | 3H), t1.49
treat edd wi (shthiot4pbblor.se 1D rgng26 [BHllmol ) and

tetraki s(triphenyl phosphi ne) pal | adi um(0) (0.03g, 0.03mmol). After 2
hours, the @zxrslérmwm di6ead, Rdinwirb N HAMrias 1.8 Us-diphalE QedhitRE! ¢ aci d
(3nml) and chlor forgn (5ml). The mi xture was separated and the organic
phase evapggat he product was purified fromthe residue using
mass- dlrec"teg 7 to afford the title conpound as a white solid
(0.018g, 25%. NR 8H (400MHz, c16-DMS0) 4.95 (s, 2H), 11.49 5(s,

1H), 14.63 (br. 1H) mz 226 [VHL. c)

2, 2- (8- chlgy, oh ﬁﬁﬁd ﬁwzs P %'@aﬂ&m%@&m&szp%e%%%"zt

rile et § t%TEr‘? smé; t e conditions described for the synthems

2, 248-Chi oCP'Hd%ﬁ?’i
104 hydr o-of E-gilkrpreé-dioxsy hep./deiahyei E%'HT%W)?F%OWEPng the conditions

descri bed "fromffotcwée $ijmcorarriusd @b a white solid 0.08g (4%); NMR 84 (400MHz, d®-DMSO0) 4.88
( 8- chl or o-(2,26H,08.G6(@; A2 NB, ndt bieserval oo inkz@3R IMNB/ Y| ) acet onitrile. To
afford the title conpound as a white solid 0.06g (4% ; NVR 5H

(200 48 %@ oty -g-gs,3%—#iﬁuo§:'p9c§>vé—%z7-d¥l{’valo)-1H-Bhﬁin'é%s-&gﬁeerVed to SH

8 chI oro 3-(3,3,3-trifluoropropyl)-3,7-di hydro-1H purine-2, 6-di one
Pr epar ed |m m{'l ar fashion to Exanple 3 using

3-brono- 1, 1} 1- t rifd uor opropane as al kyl ating agent to afford title
conmpound. 8H (400MHz, c6-DWVS0) 2.64-2.76 (m 2H), 4.12 (t, 2H,
3=7Hz), 11. 3(5{5 1H), 14.46 (br. s, 1H); iz 283 [NMHL

Prepared in similar fashion to Example 3 using 3-bromo-1,1,1-triflucropropane as alkylating
agent to afford title compound.

20 NMR 8y (400MHz, d®-DMSO) 2.64-2.76 (m, 2H), 4.12 (t, 2H, J=7Hz), 11.30 (s, 1H), 14.46
(br. s, TH); m/z 283 [MH"]

Exampie 6: 8-chloro-3-(2,2, 2-rifluorosthyl)-3,7-dihydro-1 H-purine-2.6-dione

X
S

25

~ Prepared in similar fashion to Example 3 using 2-bromo-1,1,1<rifluoroethane as the

atkylating agent and sodium bicarbonate as base to afford title compound
51 (400MHz, d*-MeOD) 4.68 (g, 2H, J=8.5Hz); m/z 267.1 [M-H]"

30 Example 7 and 8; 8-chioro-3-(4,4.4-frifluorobutyl)-3,7-dihvdro-1H-purine-2,6-dione and 8-
chloro-1,3-bis(4 4. 4-frifluorobutyl}-3,7-dihydro-1H-purine-2.6-dione
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Exanple 6: 8-chloro-3-(2,2,2-trifluoroethyll-3, 7-di hydro-1H purine-2
6-dione 25 Prepared in simlar fashion to Exanple 3 using
2-brono-1,1,1-trifluoroethane as the al kylating agent and sodi um

bi carbonate as base to afford title conpound. 3H (400MHz, d4- MeOD)
4.68 (q, 2H, 3=8.5Hz); mz 267.1 [MH 30Exanple 7 and 8:
8-chloro-3-(4,4,4- tr|fluorobuty1) 3, 7-di hydr o- 1H puri ne- 2, 6- di one and
8- F

chl oro-1, 3- bi s(4 4, 4-t¥ Lfl uorobutyl) -3, 7-di hydr o- 1H puri ne- 2. 6- di one

Cl r-F F a)

8- chl or o- 7-H2- en- 1- le-3 “é,,g, 4-trifluorobutyl)-3, 7-di hydro-1H pu
ri ne-2, 6-dy d 8- o

chl oro-742- pr en-1-yl)- bIS(4 4,4-trifluorobutyl)-3, 7-di hydro-1H
purine- 2, 6-di oper FF

58-chl or o- 7- ( -open- 1 - 3, 7-di hydr o- 1H puri ne- 2, 6- di one( 1. 5g,

6. 64 mol), sodi um ¢ar bo ate (844ny, 7.9 mmol) and

4- br ono- 1,8, &chlorbFH@@rapsntianes- -(4 ¥, Bty orgh L@/ NrdibHihydeer! &-sting-g Ediidne and 8-
di met hyl f cohiwedyr-gBprogernvil-yl)-d Byis (i aj4-isRicRIbu BB -difydeo-1 BaGhe0Ns-Aloxé Ur €
was partitioned between® thl acetate and water. The organi c phase
was separ at ed and she th hydyochl oric acid (2N), brine, dried
(MgSO™) andHt aporat d ryness. The 10 crude product was

triturated we h g,-r and?gz(l ?ch collected by filtration to afford
8-chloro7-( n-1-yl) trifluorobutyl)-3,7-di hydro-1H pur
i ne- 2, 6-di oneJas a white soli d (1.23g, 57%9. mz 337 [M-11. The
reduced filt ate was chrgmaf ographed on silica, SPE colum (20g).
El uti on w tfrrl5cycl ohexang™et hyl acetate (10:1 to 2:1) afforded
8- chl or o- 7-{ 2- pr open-¥- yl)F 1, 3-bi s(4, 4, 4-

5  8-chloro-7-(2-propen-1-yl}- 37d1hydro 1H—purtne—2 6-dione(1.59, 6.64 mmel), sodium

carbonate (844mg, 7.9 mmol) and 4-bromo-1,1,1-trifluorobutane (1.39g, 7.3 mmol} were
stirred in dimethylformamide (25ml, dry) for seven days. The reaction mixture was
partitioned between ethyl acetate and water. The organic phase was separated and washed
with hydrochloric acid (2N), brine, dried (Mg80O,) and then evaporated to dryness. The

10 crude product was triturated with ether and the solid collected by filtration to afford 8-chloro-
7-(2-propen-1-yi)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-diohe as a white solid
(1.23g, 57%). m/z 337 [MH'].

The reduced filtrate was chromatographed on silica, SPE column (20g). Elution with
15  cyclohexane:ethylacetate (10:1 to 2:1) afforded 8-chloro-7-(2-propen-1-yl)-1,3-bis(4,4,4-
{ trifluorobutyl}-3,7-dihydro-1H-purine-2,6-dione as a syrup (480mg, 16%). m/z 447 [MH".

b) 8-chloro-3-(4,4,4-trifluorobutyl)-3,7-dihydro~1H-purine-2,6-dione

H
HN
S v
N N

JF

20 - 8-chtoro-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione *  (84mg, ~ =

0.256 mmol) and morpholine (220ul, 2.5mmol) were degassed with nitrogen in
tetrahydrofuran (3ml) and then tefrakis(triphenylphosphine)palladium{0) (28mg, 0.025 mmol)
was added and the reaction stirred at room femperature ovemight., The white precipitate
was collected by filtration and washed with tetrahyrofuran and ether to afford the morpholine

30



trifluorobutyl)-3,7-di hydro-1H purine-2,6-dione as a syrup (480ny,
16%9. mz 447 [MHL. b)

8-chloro-3-(4,4,4-trifluorobutyl)-3, 7-di hydr o- 1H puri ne- 2, 6-di one

. 14F

208-chl oro-7-(2-propen-1-y1)-3-(4,4,4-trifluorobutyl)-3, 7-di hydro- 1H
purine-2, 6-di one(84ng, 0.25 mmol) and norpholine (220ul, 2.5mmol )

wer e degasgaﬁcbfvm hitieicbmpaeia (5bm )etnhishy&r e ARtk le;)ic:laé}% B#Bno! an Jhe,
Letr aki s(tsduehanals b@setho Rk tﬁﬂiré'?é{ Q%Lsoﬁ@m W dlded
gpec;[ plet ;teﬁ'g e }i’l_rCE g {Dotgq;yeggglreﬁtttodgwe tﬁer %? oung 11mg, '14 92%).
t et rahyrof ‘ﬁf’g’l"ﬂf% (? t('ﬁe FPRGIERHE. 2l§)al¢t06(§‘f 2't'|hé‘7ﬁ?-£rfé2
corrpour'f_d (%5’5 } This was treated with 2N HCl and nmet hanol and the
sol vent s evaporat ed to dryness before re-dissolving in DMSO / MeOH
and puri f yd) Bghloyo-pBdixds, a4 HNRoRbGyNS 7ghydrol (H-p@ind36-gbmdi ent to give
the title oud(llrrg 14.9% . NWR 5H (400MHz, d4-MeOD) 1.92-2.03
(m 2H, 2: m2H) 4.06 (t, 2H, J=7Hz); mz 5 297 [Mc)
8-chloro-1, 3- b| trifluorobutyl)-3,7-di hydro-1H puri ne-2, 6-di on
e
8-chloro-7-(2- pr en- 1-y1)-1, 3-bis(4,4,4-trifluorobutyl)-3, 7-di hydro-
1H purine-2,6-diong A0 (478ny, 1.1 mmol) and norpholi.ne (937ul;

11nmol ) vvere degas with nitrogen in tetrahydrofuran (10ml) and

then. tetr E}Q é ghenyl phc;sphl ne) pal | adi u%g 123 , 0.11 mmol ) was
added and - &AL PIOBRd i rbbis @ 4 Hthprebyi oy eibydso-dbwurnayhb-dionhe
react i'8n 38 o . hasmpfranit membeling e@dBHN 1 thirodl) erecaeletmssed avith nitrogen in

hydr ochl ortétehprbfiraN(10Rfie aad gae otetpdmapnmﬂpmpmh@b@ﬁd@ﬁ@b dused ot1a
give the eimslewns eddsd afdivse m&;daugthfaa%@ 5Ol i

fol | owed Iy a o
corpaund (% Wfé rii"*“ i (- %%i %?%é Ly Eﬁéw
2. 15-2,29 i %; 09‘11 o luch | Jh's wes  pusified by
( ML- 1715 Eg SPE (5g followed by re-crys’tallisatson from acetonltnle to afford the title
8- chl or o- gompounsi dF & pingp §6.8%h WIR 331400y rGDAHHas-2. he 42, 84)d2ose. 20(m,
a) 4H), 4.15-4.23 (m, 4H), 12.94 (br. s, 1H); n/z 407 [MH*]

8- chl oro-3- (2-cycl opropyl et hyl )-7-(2- propen-1-y1)-3, 7-di hydro 1H puri

ne- 2, 6- dl
! ] g 8 ™ .
o5g. ; 9@1‘16% CthI’O 2 C]D o

ne(l. 5g,
6. 64 1), dLun1carbonate (844ng, 7.9 mmol ) and 2. cycl opropyl et hyl
nethanesuhi @ (1.19g9, 7.3 mmol) were stirred in dinethylformm de

(25m, dryJ\ r pba0 days at 80C. The reaction mxture
N

{

a) 8-chloro- 3-(2 cyclopropy]ethyl) 7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6- d:one

;\JI”H!
£

25  8-chloro-7-(2-propen-1-y)-3,7-dihydro-1H-purine-2,6-dione(1.5g,  6.64 mmol), sodium
carbonate (844mg, 7.8 mmol) and 2-cyclopropylsthy! methanesutfonate (1.1 9g, 7.3 mmol)
were stirred in dimethylformamide (25ml, dry) for two days at 80°C. The reaction mixture
was partitioned between ethyl acetate and water. The organic phase was separated and
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was partitioned between ethyl acetate and water. The organi c phase
was separated and 31 washed with 12ydrochloric acid (2N), brine,
dried (MgSO) and then evaporated to dryness. The crude product was
triturated with ether and the solid collected by filtration to afford
the title conmpound as a white solid (0.96g, 49%. mz 295 [IVHL. 5b)
8-chl oro-3-(2-cycl opropyl et hyl ) -3, 7-di hydr o- 14 puri ne- 2, 6- di one

8- chl or o- 3wisked yith dyydrophibrit dnjd J2N; tfriepdrip Mg 30) Bnd Inshr SlaRyatea-td bRt
ne- 2, 6- di oTeR(cfddaprofuc? Wagmmlteanglihraap Bad i @oiaddted 2y HTEBIN 10 MBHE the

degassed wg WA MaloT=To NN 4 et L ) and’then
t et r aki s(W%gﬁ@héllngho%p%?tﬁés)%% [%69%)8?}2(2%%@025 mol ) was added

and the r tion irred at roomtenperature overnight. The white
preci pi aftg%\"ﬁhg’r %i—k#-gﬁ@@p&?twpﬁ’q—% AT A RENRetEi@nS t h
tetrahyrofuran and ether to afford the norphofine salt of the title
conpound (;p2 )& This was treated with 2N HCl and met hanol and the
sol vents evap rq,ﬁ_a;d to dryness before re-dissolving in DVSO/ MeOH
and purif 15 preparative HPLC using a 10 to 40% gradient to
give the title conpound (22ng, 34,6% . NVR 6H (400MHz, d4- MeOD)
0.00-0,05 (m 2H), 0.37-0.43 (m 2H), 0.67-0.77 (m 1H), 1.61 (q,
21-1, J=7Hz),“4.06-4.11 (m 2H); mz 255 [M-11. Exanple 10;
g- EUE y: - gg:mﬂ{?ﬁfﬁgﬁr@wmw;gnﬁ%ﬁg-y&%ﬂhﬁdﬂjlgfburme-ﬂbﬁbgeq_ (74mg,
-but yl - irfioly - &t PRMORABINE- Y3douB. 35 bl HhdUAEA e -GS BB 1n
25 To @ S@didbiRbruh (§m§%}ﬂﬁe?f éa@é AR &Q@éé@ balladi 0 ; |
7-df___hydro-wllgl- H(r]d ne: 2. 6-di.one.. A , o Pypalls 58]4%(?8?]% ﬂﬁﬁc{ﬂfm)
(16n0) vl “a0dd ECFereet Sirsq g s S el oveniay e rpiie
ni trogen MEF cdiecirg by fitrafppand washed Wil tralyiefenn aad ether io affatiibe thorpholine
a yel | ow s@f plthetitle reommeuntd [(52egbd Thindvasdshated witht 2N gt hemd ahethdidRand the
filtrate weigentoacapotated &gl dandss beforer reaRssvin® AL 1 Red@nd ipdAdingash
the Titbtr icpareie RRLCTUsRY DY0 BPR0% Yraciet® D gib@ e hllInflothd POmY hex,).
NMR 8 (400MHz, d*-MeOD) 0.00-0.05 (m, 2H), 0.37-0.43 (m, 2H), 0.67-0.77 (m, 1H), 1.61
(q, 2H, J=THz), 4.06-4.11 (m, 2H); m/z 255 [MH"].

=

Example 10; 3-butyl-8-chiore-3,7-dihydro-1H-purine-2.6-dione

s

20

a) 3~butyl-8—/chIoro-‘i’-(z-propen-‘I -y1)-3,7-dihydro-1H-purine-2,6-dione

N/J
Lo
'

25~ To a solution of 3-butyl-7+(2-propen-1-yi)-3,7-dihydro-1H-purine-2,6-dione (3.34g, 13.4mivioly

in anhydrous DMF (18ml) was added NCS (1.97g, 14.8mmol) and left o stir at rt under
nitrogen for 22 hours. The mixture was concentrated /n vacuo to give a yellow solid which
was filtered and washed with methanol. The filtrate was concenirated and the process
repeated. On the final wash the filirate was purified by SPE (S, 20g) cartridge eluting with
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1:1; EtOAc:cycl ohexane. The conbined solids were dried under vacuum
to afford the title conpound (2.42g, 64%; mz 283.3[ MHL b)
3-butyl-8-chl oro-3, 7-di hydro- 1H purine- 2, 6-di one 5 A sol ution of
3-butyl -8-chl oro-7-(2-propen-1-yl)-3, 7-di hydr o- 1H puri ne- 2, 6-di one
(100mg, 0.35mml) in anhydrous THF (4ml) and anhydrous DVSO (0. 4nl)
was treated wth Pd(PPh3)4(61ng, 0.053mml). The m xture was degassed
under genti:¢ Et@éveioheaamhahe nembBES ublids vebsToMd) untes vaddeto AB4 thefilie

to stir atediipoutitd@ran] d49 @,ytja@r;;nﬁ;.; ours. The yellow 10 sol ution was
partitioned between 2M HCl (ag) and t OAc. The organic | ayer was

separ at ed, th,bhrin and concentrated. The
resi due vvas}\gtagglg'gg'cﬁfﬁm ?19 ﬁf" 1%’(21"%35%%%%@\)/\/{1 an am no- propyl SPE
(59), elut |H th MeOH foll owed by 5%AcOH MOH. The product
fractions r d_cprdi ned and concentrated in vacuo to afford the title
compound &% §h B8ff white solid (30ng, 35%. NVR 5H (400MHz, d- DVBO0)
0.89 (t, 3H 15J 7.5Hz), 1.23-1.34 (m 2H), 1.55-1.65 (m 2H), 3.85
(t, 2Hg J= , 11.17 (s, 1H), 14 37 (br.s, 1H); mz 243. 3[ MHL.

Exa Ie 1 : o hv r 6-di one 20
rrp - ru % Sgu@f&?%\l&r p Bq'y a2 ZdIEydrﬂ? 6%@” Ine-%E¢100ReHPOmg,
1993 36 m°i)3 d” ZRYdreUE NPMBEs (R &b wasd regted 2y,
1. 5mol ) eDrw @émgv $rnmmwh(emwem degrsserblnger gentls vacuuet mbmholbia.
The sol ut i(@Buie35omnl evesr atied, addeft kests nmﬁdasmudm foRa h@drs\/\ﬁ]'ﬁé"yellow
met harol  aeidtidnl Wdsey=eitiohed Bét@\éélijg\d tHtaBy SEUSOARSTHR dPéH i8S t
(0.1489, 42%ed MM%riréHdﬁéé ? ég@o eao ’lﬁ? rédique ?Nasa)f:ji%nﬁz Sepaéa §§

f)g]serz\l;l)e d Efg gé! gﬁ aréi Mra Hng w:fhWeOH ‘Ctlollowed by S%ACOHI
8- chl or o- %roe}ucgi RGNS Were. n?qn}ﬁg apd gopgegisged in vacuo to afford the fitle
compound as an off white solid (30mg, 35%). NMR; 3 (400MHz, d®-DMSQ) 0.89 (t, 3H,
15 J=7.8Hz), 1.23-1.34 (m, 2H), 1.55-1.65 (m, 2H), 3.85 (i, 2H, J=7Hz), 11.17 (s, 1H), 14.37

(br.s, 1H); m/z 243.3[MH"].

Example 11: 8-Chloro-3-propyl-3,7-dihydro-1H-purine-2,6-dione
2 H
H., {
¥ X
o) HN N

3-Propyt-3,7-dihydro-1H-purine-2,6-dione  (J.Med.Chem, 1993, 36 (10), 1380-6){0.3g,
1.5mmol) and N-chlorosuccinimide (0.21g, 1.5mmol) were dissolved in DMF (5ml) and the
solution stirred for 5h. The solution was concentrated and the solid residuss washed with
methanol and filtered to provide the product as a white solid (0.148g, 42%). NMR; By

25  (400MHz, d-DMSO) 0.85 (t, 3H, J=7Hz), 1.65 (m, 2H), 3.8 (i, 2H, J=7THz), 11.2 (s, 1H), one
exchangeable not observed to 8y 13; m/z 229[MH"]

20

Example 12: 8-chloro-3-pentyl-3,7-dthydro-1H-purine-2.8-diche

o N

.7
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30 a)

8-chl oro-3-pentyl-7-(2-propen-1-y1)-3, 7-di hydro- 1H purine-2, 6-di one r
To a sol ution of

8-chl oro-7- (2- propen-1-y1)-3, 7-di hydro-11-/-puri ne- 2, 6-di one (100ny,
0.44mmol ) in anhydrous DV (3ml) was added sodi um carbonate (0.051g,
0.484mm1l). 5 After 10 minutes stirring at roomtenperature pentyl

i odi de (O. a()@&fnﬂ:ro@pé&yflmm;jroma-ﬁ}iﬁiMihaﬂt@'i%piurihé-ag-cﬁ@@ti nued under
nitrogen at room tfenperature for 18 hours. The reaction m xture was
diluted Wli;| er (25ml) and extracted with Et0Ac (2x25ml). The
conbi ned o éﬁgcya@gtracts were dried (MJSH) filtered and evaporated.
Purifi catl NSPE (Si, 59) eluting with 4:1 Et0Ac/cycl ohexane

af forded the/title conpound as a white solid (96ng, 10 74%; mz

297. 2[ VH1. b)

8-chl oro- 3t pentyl-3, 7-di hydro- 1H puri ne- 2, 6-di one 15A fl ask

contal 1 i 4T BlRh PRSI POOSBILNE) PRl agun (0), OO ooy
8- chl or o- @ﬁ&amcy)lmﬁwdrﬁ%am By yasg added; $ppiiTe carbpste (HeB1g6 OdBémeol).
(96ny, 50. FFSnifbmuien stivihy dirrous iFher{ilre Pety! ivdide @dda), of4ekmmior dab¥dded
DVBO (0. 1rhi stimidg roanthel i unger Aitrd@eml at @o@r‘lﬁmﬂi@ﬂa)ure -Frf}e'lg ﬁéMJst "ﬂ% reaotlon

M XEUT & Wil widselul w.mqoat&,e %ar S
mxiue o s
e il R
filgered & 818Pe’ﬂ%8%@g%réle‘bﬁ@s§l?r‘"é’mmmq fp @a‘t"h'%sqw (Bfdho

propyl1°SPE4‘(° @)fz adMil and washi ng with nmethanol and then el uting
t he product with 5% acetic acid in nethanol. Evaporation of fractions

cont ai ni ng) pemelectperiyi-ordaiddiditd birhee £@BROUN as a white solid
(27my, 33%. NMR. 5H (400MHz, d6-DMSO) 0.85 (t, 3H, 3=7Hz), 1.20-1.34
(m 4H), 1.53- 251.67(m 2H), 3.84(t, 2H 3=7Hz), 11.19 (s, 1H),
14.38 (br A ; mz 2572 M#]. Exanple 13:

8- chl or o- 3)(3 | I but v1) - 317-di hydr o- 1H ouri ne- 2, 6- di one

15 Aflask containing tetrakis(triphenylphosphine)-pailadium (0} (56mg, 0.049mmol) was fiushed
with nitrogen, before a solution of 8-chloro-3-pentyl-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-
2,6-dione (96mg, 0.323mmol) in anhydrous THF (1.5ml) was added, followed by DMSO
(0.1ml) and morpholine (0.28ml, 0.049mmol). The resulting mixture was stirred at room

( temperature under nitrogen for 72 hours, The reaction mixture was dissolved in EtQAC (25

20 ml) and washed with 2M HC| aq. (25ml). The organic extract was dried (MgSOQ,) filtered and
evaporated under reduced pressure. Purification by amino propyl SPE (2g) loading and
washing with methanol and then eluting the product with 5% acetic acid in methanal.
Evaporation of fractions containing product afforded the title compound as a white solid
(27mg, 33%). NMR; & (400MHz, d°-DMSO) 0.85 (¢, 3H, J=7Hz), 1.20-1.34 {m, 4H), 1.57-

25  1.67 (m, 2H), 3.84 (1, 2H, J=THz), 11.19 (s, 1H), 14.38 (br. s, 1H); m/z 257.2]MH*].

 Example 13: 8-chloro-3-(3-methylbutyl}-3,7-dihydro-14-purine-2.6-dione
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a)

8-chl oro-3-(3-net hyl butyl)-7-(2-propen-1-y1)-3, 7-di hydro- 1H puri ne- 2,
6-dione Oi C A solution of

8-chl oro-7- (2- propen-1-y1) -3, 7-di hydro- 1H puri ne- 2, 6-di one (1. 5q,
6.6mmol) in 5 DMF (40nml) was treated with sodi um carbonate (0. 9g,

8. 5mmol ) and 1-brono-3- nethyl butane (1.04g, 6.9mml). The stirred

m xt ure s heatfed at 50C for 18 hours then cool ed and evaporated to
dryness. {due was treated with water (60ml) and extracted with
et hyl ace x80nl). The organic fractions were conbi ned, dried
over magnesium sul fate, filtered and evaporated. The residue was
triturated with a mxture of diethyl ether 10and cycl ohexane to
reveal th oduct as a white solid which was filtered off and dried.
This gave& E@hlﬁot?r-@-fa@th‘f}b‘ﬂ%?-é%pfép%i-v%3-§r§1ihYdr0|ﬂd-pLE@¢{2MtdimE. b)

8-chl oro-3-( -nﬁLﬂylbutyl)-3,7-d1hydro-1FLpurine-2,6-dione o 15A

sol ution &, .

8-ch|oro-3;(3-] | butyl)-7-(2-propen-1-yl)-3, 7-di hydro-1H puri ne- 2,
6-di one (68, 0Y4g, 0.25mml) in THF (2ml) was treated with norpholine
(0.035mL, 4¢O0mol) and the m xture degassed by the repeated alternate
applicati f vacuum and nitrogen to the reaction vessel. The

m xture V\’ﬁ.ssotdﬁsﬁ‘ of B%ﬂfoﬁﬁ?\(! Bp é’h *5-9 9"71 rQI'IH-purme -2,B- dlone (1 d, 6 Gmmol) in

t et rakg S( stq 'afé@ fqgte 8 %9"%503? o
SRR
o Zﬁigu ME;%P%EW i e aﬁﬁ 'fa dm sk %%f‘ﬁ%ﬁ"‘ FES0st o ehhcurs then

pr eci pi t afRPIABRYEPORIRY 19 FWF%‘?eH"%’F?’d”%*F@?t% with watert (BYM) anchertrastad
dried. Thivh ?ﬂ'!afl aeetpte HRXSEMDI Ehe ongpric fractians avewhednebingnl, dded Oved 3Ggnesium
56% . NVRs@falte( 40€rMHznd dGapgohdbe)). ; The .réddus, wabltrituratddFitd aHigiktursl ofddietiyl G{emM
3H), 3087&ig cy%ldhex]arnz 1@revéal thelgrodit BE a white I whikfi w38 [Rred 87 ardd Yried s

257, 259 5303 title compound as a white solid m/z 297{MH].

k) 8-ch10r0-3-(3 methylbutyl)-3,7-dihydro-1H-purine-2,6-dione

o
fe

16 A solution of 8-chloro-3-(3-methylbutyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(0.074g, 0.25mmol} in THF (2ml) was treated with morpholine (0.035ml, 4.0mmol} and the
L mixture degassed by the repeated alternate application of vacuum and nitrogen to the
reaction vessel. The mixture was then fireated with a solution of
tetrakis(triphenylphosphine)palladium(0) (0.03g, 0.026mmol) In degassed THF (0.5ml), After
20 2 hours the mixture was freated with 2M aqueous hydrochloric acid (2mi) and diethyl ether
{8ml). The precipitated product was filtered off, washed with diethyl ether and dried. This
yielded the title compound as a white solid (0.036g, 56%). NMR &, (400MHz, d®-DMSO);
0.81(d, 6H, J=6.3 Hz), 1.47-1.62(m, 3H), 3.87(f, 2H, J=7.5 Hz), 11.19(br. s, 1H), 14.38(br. s,
1H); mfz 257, 259[MH).
25

Example 14: 4-(8-chloro-2.6-diox0-1.2,6.74etralvdro-3H-purin-3:ylbutanenitile.
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25 Exanple 14:

4- (8-chl oro-2, 6-di oxo-1, 2,6, 7-tetrahvdr o- 3H ouri n- 3-vObut aneni trile
Prepared as exanple 13 using 4-bronobutyronitrile as al kyl ati ng agent
NVR 8H(400MHz, d6-DWVS0); 1.89-2.00(m 2H), 2.55(t, 2H, J=7.0Hz),
3.95(t, 2H, J=6.5Hz), 11.25(br. s, 1H), 14.40(br. s, 1H; mz 254

[ ML- 11. Exanpl e 15;

8- chl or o- 3- (- ciycl ohexyl et hvl) - 3, 7-di hydr o- 1H puri ne- 2, 6- di one
108- chl or Bw7> pr.open- 1-y1) -3, 7-di hydr o- 1H puri ne- Z6- di One (100nyg,
0. 442 mmol ) #stirred with sodium carbonate (52ngy, 0,486 mmol) in
dry DMF (3nt) for 30 min. Cyclohexylethyl bromde (93ng, 0.486 nmol)
was added, any the m xture was stirred at 37-40C under nitrogen for
65h, foll owed heatlng at 90C for 18h. ﬁﬁter cooling, the solution

was degassed by evacu i nt odly % ni IQ ggveral tinmes,
and 15 t ePieARE f’@fg EE %gﬂfo DP” aa-ﬁ B 6

and nor phEﬂMRrﬁe( Q2138 Hb zﬁgegﬁ q%%)e 3rﬁ58t% g}“@ 5')"Z)
stirred for2s@hs, W)F U40er sq11lrk);rm/i2f2§4 BAH’].

tetrakgs(triphenyl phosphine) Pal | adi un{0) (50nmg, 0.043 mmol) and

o phol i ng, a(@riezfél)a MRS doRiedi-5rdgdeon-bied d-aonea T urt her

Et hyl tate @an aqueous wer e added (ca. 10nl each) and
the organic ayer separated, washed with brine and evaporated. The 20
resi due vas olved in THF and | oaded onto a 5g am nopropyl SPE

cartridge. );I' gartridge was washed with THE fol | owed by MeOH, and

t he aci di € oduct eluted with AcOH in MeOH (5%rising to 10%. The

product thus~pbtained was further purified by autoprep HPLC to

provi de the &l e conpound, 5.5ng, 3% NWVR 3H (400MHz, d6- DVS0)

0.80-0.95 ( H, 1.05-1.35 (m 4H), 1.45-1.55 (m 2H), 1.55- 25

1.70 (m 3H), "1.70-1.80 (m2H), 3.86 (t, 2H, J 8Hz) 11.07 (s, 1H),

one exchangeabl e not observed. mz 297 le 16: 3-butyl -]

- met hva- 288hidioen (2-mrogere]-yh-8 Ftdiripdy brurke s Nﬁd!@i@ @o Mﬁtmfml)ewas stigrpd

3- but yl - 7w(t? sei@n earobnyté)(53ng,- T4 asyrdmob MFDIDWI@@) Glrd!iOO"nle Oydlohegyletiy
bromide (93mg, 0.486 mmo!) was added, and the mixture was stirred at 37-40°C under
nitrogen for 65h, followed by heating at 90°C for 18h. After cooling, the solution was
degassed by evacuating and introducing nitrogen  several times, and

15  tetrakis(iriphenylphosphine)palladium(0) (76mg, 0.086 mmeol) and morpholine (0.385ml, 4.42
mmol) were added and the mixture stimed for 18h. A further quantity of
tetrakis(triphenyiphosphine)palladium(0) (50mg, 0.043 mmol) and morpholine (0.2ml} were
added and stirring continued for a further 1h. Ethyl acetate and 2M aqueous HCl were added
(ca. 10ml each) and the organic layer separated, washed with brine and evaporated, The

20 residue was dissolved in THF and loaded onto a 5g aminopropyl SPE cartridge. The
cartridge was washed with THF followed by MeOH, and the acidic product eluted with AcOH
in MeOH (5% rising to 10%). The product thus obtained was further purified by autoprep
HPLC to provide the fitle compound, 5.5mg, 3%
NMR 8y (400MHz, d°-DMSO) 0.80-0.95 (m, 2H), 1.05-1.35 (m, 4H), 1.45-1.55 (m, 2H), 1.85-

25  1.70 {m, 3H), 1.70-1.80 (m,2H), 3.86 {t, 2H, J = 8Hz), 11.07 (s, 1H), one exchangeable not
observed. m/z 297 (MH"),

' Example‘lﬁ:'3—butvl-'1-methvl-2;6-dioxo-2;3;61-7-tet1'ahvdro~1H—purine-B-carbonitriIe e
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L'?-"? 5A stirred solution of

7-(2-propen-1-y1)-3, 7-di hydro- 1H purine-2, 6-di one (10g, 52nmmol) in
anhydrous DVF (100nl) was treated with K2CO3 (7.91g, 57.2mmol) and,
after 10 m nutes, But (6.51ml, 57.2mmol). After reacting for 2 days
the reaction m xture was partitioned between 2M HCl(aqg) and EtOAc.
The organic Iayer was separated, washed with brine, dried (My304) and

concentrat ed vacuo to give an off-white solid. This was washed
wi t h hot m "and dried under vacuumto give the title
conpound 68% mz 249. 3[ ML- 1] b)

3-butyl - -7 (2-propen-1-y1)-3, 7-di hydro- 1H puri ne- 2, 6- di one
15A sti rred soI uti on of

3-butyl - Q 3, 7-di hydro- 1H puri ne- 2, 6-di one (1.0g,

4. 03mol ) @ f%bg% ¥ rRS "D?\#' ?Mﬁt’?r%ﬂ‘ép%rv“@ét%f’%th Na2003( 470ng,
4.43mmol ) fobl o by Methyliodide (275ul, 4.43mmol). The m xture was
heat ed at r 17 hours. K2CO3 (500ny, 3.6mmopl) and Met hyli odi de
(275ul, 4.43 ) were added and then stirred at 50C for a further 18
hours. Th& raction mixture was allowed to cool then partitioned

bet ween 2M 2 | (ag) and EtOAc. The organic |ayer was separated and
t he aqgBeodsstivet raptttien @nt-&-propan-1ayil-B,7EiHY#w©- 'Il-i'}';buemearﬁadmrmd(mgt I5adndl) in

were was haﬂwyWDUEI DA (1eomi rweR Clreiabdd Sth) K804 (L OIS SNBIAoBhrd] Mt 90 Fninutes,
yel | ow brg 1l’nl(§r7 200N, ARs %&fﬁgﬁ; Ay RUhd fd ﬁom.,&buct&f ﬁ &Eoned

(10g), el o |
wer & o R ?%59‘ Nk bcm%ﬁfﬁas PP, BRSO e, e o
yeI | ow sowgﬁs 4}|_Erj_ on [}féqi;? n vapug @glyg@n hite selid. Th:s was washed with hot
3- but ¥9 - 10Wi9hﬁ>5ﬁﬂ9 2a riegk csmer( yagy@piengdiye ytne) -ifle o8 pPUME (3. B8Py BES6)L IApU
rine- 8- caﬁm&[hlélﬁyde re OA141,,ba A pre-dried flask was charged with
3-butyl-1-nethyl-7- (2 propen-1-yl)-3, 7-di hydr o- 1H puri ne2, 6-di one

(300ng, 1,y14 I) T 3 ed._ - 75C under

ni trogen,bt hen tTr ate [ﬂ{e IS—‘(I{)DASF?@%%% pgﬁmaﬁ’%dﬁ)oﬁ}lesol ution in
THF). The rdsul 'ng SO|UtIOI’l was allowed to warmto -60C over 1.5
hours bef om ] addi tion of anhydrous DVF (177ul, 5 2.29mmol ). The
sol ution Jdowed to warmto -10C over 3 hours then it was
guenched vvit at NH4Cl (aqg) solution. The m xture was partitioned
bet ween 1M H %)l and Et QAc, The organic r was separated,
washotp i £ SBFeh PN e (s oo Ear e v g S Brn(196)
(350ng). & H@Wpﬁlbtﬂuﬁmy@@@s (fiPrely way trespedl with Na 00y Y470ma Adgmumiol) foflowed
Et 0Ac/ cyis} Bbibyladide r(imuurzeassmmolgmhe mlheretwésl lecateingtCBEAT farS17ahompd. BC O,

§0|7I g Hg )13(Ism§m %%%molj\WM Iib@ld% 2 Je 44084 ahd thedlhirred at 50°C
i i S o S
1Hz) 3’1 BOAS Thesorgany npgymorey
sol ution #i Ac. The c:omblned ex racts were washe with brlne, dried (MgSO4) and
3-butyl - 1cqme¢ml13dzm1goh yelow/prvin-qir(bpeg)- Theyrgdugs Basapurifiedby sitepdPE-(16¢)pu
ri ne-8- cauthgl dighyEi©ALBydIMaYEHO tixtmys.i T @rddasil fraviRas tweat &hbiMet Nand
hydr oxyl aéane&,traﬁéqr@cm&a Itﬁ@ 116 HoBhpothdO 4D %ﬂbmh%@lhegl dﬁfg %Q&t Oyl

hour cﬁﬁ\;"g e was allowed to cool, concentrated treate wth
acetl% an y (5mL) then heated at 100C for 2.5 hours 20 and 125C
for 45 m nutes. Again the m xture was all owed to cool then

parti t i on@d-ed-fweihyhe Sedioxard(2mrante: 1-yPis3, B detrahidrpd fenurine:§-cebpldetaded,

-washed wi th briné;  dried (MpSH) -and concentrated to afford the title .. ... . -

conpound as el l ow residue (230ng crude, 1149 ; m z 288. 3] MF1].
BY TN

37



+ 25€)

3-butyl -1-net hyl- 2, 6-di oxo- 2, 3,6, 7-tetrahydro- 1H puri ne-8-carbonitril
e A solution of

3-butyl - 1-net hyl- 2, 6-di oxo- 7- (2- propen-1-y1)-2, 3,6, 7-tetrahydro- 1H pu
rine-8- carbonitrile (230ng, 0.80mmol) in anhydrous THF (5nl) and
anhydrous DMSO (0.5nl) was treated wth Pd(PPh3)4 (185ng, 0.16mmol).
The ni xt urrepreaisieditgh 9&e dhagetwitgeoliyel-Bemacu@promensphes, amydro ABtduline-
added, an%%ﬁe taomb) |. 14’1‘?1m61) aHﬂ'@ﬂﬁdeHu"arT‘m’e mfl)0 Bocled ' RULBPC [REer AtRigbQW

|Sg|yg£| \(/)vgs r tot ittH Qh’r%) éﬂﬂ-glgl F% t res It(]r"?g leﬁﬁﬂlv&s
concent rataz‘a‘f') cﬁ'ﬁ w'?rg]s{\gﬁe é’ert ebef E’Olg—fg % LR BRI i 7 vl
am no- pr opyAomas- TRy Folution wasRYoRY W r?ﬂ PR Byurs dheadivasienaisd,
20% and 3@%\@@1%%@% setutiere The ThduB MEe @@thtr@rred@@t\r@es Were! (38) adfiPAed
and concermnhe atgadictayenivbosaparmtgnvashed With briss ldiet (MoBEDand cbheshtraiad giving

washed w Tath&Q%ﬂa(B@Oﬁzbﬁ et brade®ReuUndiied whi dre 3ol I1dgy\@@tfr¢gobvh@@t©ﬂcf

t;>1/ 2 i IL%% E) at,9h tﬁﬁs ﬂé&ﬁiféth@%ﬂe ¥af é%fmmtéa ,3% MR; 5
M (m
305% 15, 3 #8246 25 %5%@@% Hod=1 2fand ?E‘z), 5. 17( J=10 and mz)g?s\gs?d

1- Met hv - Zape- di2bk d=BSp . 9&599:@611‘17) 9.84 saH¥dr o- 1H pur| ne- 8-carbonitri
le a) 3-Pentyl-7-(2-propen-1-yl)-3,7-di hydro-1H purine-2, 6-dione 0-/

10 7-(2- px 1.
(2- PEORBRyilt méhggzng ?reék@y@ groibbh wgu)Jz e, ﬂ?ﬁg@ﬁﬁ?@-ﬁ:@ﬁn%ﬁ?gﬁb?gﬂg4g,

3. 2mml ), SOdI um ar
3.2mmol ) we rred in DI\/F(5ml) at SOCfor 18h. The sol uti on was
cool ed, se tvveen et hyl acetate and brine and the organics

| sol at ed N(I\/g M) and concentrated. Chronatography over silica
(gradl nt eI n 15di chl oronmet hane to 5:1 dichl oronet hane/ et hyl

acet fat RZOVII ed o%)hi?b&tlylt FethyrDe. A 702-frobéh a2 yﬁ’S Goy\lce?rahydro-{!? purrn% 8-

56%)

1- rret hyl - sarBQH%Wﬂe 70 EpbysFeisepyriting 1(PmB was frapiag with fyganisieo hpdraghinide o

203- Pent y 1637ag, Z-Pnopen aid edted -ali Hyd rfo- 1 Hhapor Thee rritlre divasn ellogf@d 20 oo,

0. 76ml ) copehtsted, Wt treated with acetic anhydride (5ml) then heated at 100°C for 2.5 hours

20 and 125°C for 45 minutes. Again the mixture was allowed to cool then partitioned between

water and EtOAc. The organic layer was separated, washed with brine, dried (MgSQ;) and
concentrated fo afford the title compound as a yellow residue (230mg crude, 114%); miz
288.3{MH".

25  e) 3-butyl-1-methyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purine-8-carbonitrile
H
\N N
[ />——:N
O)\N N

A solufion of 3-butyl-1-methyl-2,6-dioxo-7-(2-propen-1-yi)-2,3,8,7-tetrahydro-1H-purine-8-
carbonitrile (230mg, 0.80mmol} in anhydrous THF (5ml) and anhydrous DMSO (0.5ml) was
treated with Pd(PPhs)s (185mg, 0.16mmol). The mixture was degassed under gentle
30 vacuum, morpholine (698ul) added, and left o stir at rt under nitrogen for 2 hours. The
_..yellow _solution was partitioned between 2M HCHaq) and EiQAc. The organic laver was . ... .
separated, washed with brine, dried (MgSO.) and concentrated. The residue was taken up in
MeOH and passed down and amino-propyl SPE (5g), eluting with MeOH followed by
5%AcOH then 10%, 20% and 30%AcOH/MeOH mixtures. The product fractions were
35 combined and concenirated to afford a pale yellow solid (116mg). This was washed with
MeOH and the fitle compound a white solid was collected by filtration and dried under

38



carbonate (0.4g, 2.9mvol) and nethyl iodide (0.5nml, 4.9mvl) were
stirred and heated at 50C in .DME (5nl) for 3h. The sol ution was

all owed to cool and separated between ethyl acetate and brine. The
organics were isolated, dried (MgSO) and concentrated to provide the
title corrpound (0.21g, 100% . mz 277[MN 25 «c¢)

1- Met hy1- 2, 6- di oxo- 3- pentyl-7-(2- propen-110- 2, 3, 6, 7-t et rahydr o- 1H pur

ilne ?h (ia Q&hﬁ'@(&% 25%) QAL 1) 465;PJIH32 dB-!éMEO) 0.90 (¢, 3H, J=7. 5Hz) 1.25+1.35 (m,
met ny

(1, 05g % f—a IW ??Qnﬁ% %%éirmgsygggéﬁpﬂrfbﬂ%% mSJ 2 P,
hexane Ler 10n1n and the solution stirred for O. 5h

(0.5n) mas added and the sol ution stlrred at -78C for ab further
0.5h t AenExmpedd f-Melfi-Btdioxadtnesivt-2.8.8je : Brearhopigile ng
bat h over 2h. The reaction was quenched mnth 2N hydrochlorlc aci d
(3nl) and pajtiened between ethyl acetate and brine, The organics
wer e |solat §r| and concentrated. The crude product was

chonmat ogr éh ver silica (gradient elution dichloronmethane to 5:1
dlchloronethaailethyl acetate) to afford the title conpound as a

white solid (0Q.35g, 30%. mz 305 M+] 10 d)

1- Met hyl- 2, 6- dhoxo- 3- pentyl-7-(2-propen-110-2, 3,6, 7-t et rahydr o- 1H pur
i ne-8-carbonitrile

1- Met hyl- 2, 6- di oxo- 3-pentyl-7-(2-propen-1-y1)-2,3,5,7-tetrahydro-1Hp
ur i ne- 8- cay beénteiry@erém@niitg)-3, D-dbmrol1)-rarive-Bgdiiamry | ami ne hydrochl ori de
(0. 053g, 0 7 mml were heated at 50C 15 in pyridine (5nml) for 1h
then cool ¢ nmbi ent. Acetic anhydride (0,08g, 0.78nmpl) was added
and the soTNut||o stirred for 18h. The solution was concentrated to
provi de tb’é\ ate and dissolved in acetic anhydride (3ml) and
heated to 13 for 3h, cooled and concentrated to yield crude
product. Chrongat ography over silica (eluting wth dichloronethane)

yi el deﬁl the tit]le conpound as a clear oil (0.17g, 95%. mz 302[M-11

20 o hy 1. SRR ATl b e dere 018 J2H000 soduma e

| e (0.60g, 5. Tmmol) and penfyl iodidé (0.64g, 3.2mmol) were stn‘red in at 50°C for
i oxo- 3- pehdly 1THe gouiipn wige soded, sypapated B@twe@re@fhﬁhy@tﬁ@-ambrmﬁ pifethg orgNisd N
itrile (OisbiAgd, Qridb(Mgs0,) and comsphaibd.neChf@ndogiapty. duerrsilija (geadient elution
di ssohyedgichorbieHzRET 5:¢ aBkIBioRHetiandBth MBSk Wldd thd il ddnidskind as a pale

cont ai nin [, Odho b under vacuum and the air replaced
wWith nitr dﬁ:@% ﬁ%gow%#g%br)gaﬁﬂ%t ri pﬂenyl phosphi ne) pal | adi um (0) (0. 13g,

0. 11nmmol ) was added and the solution stirred for_2.5h. The sol ution
was separ k} b@e%{-@@@ﬁylgr ﬁspropen -1-yl)-3, 7-dihydro-1 H-purine-2,6-dione

(
ﬁI»

20  3-Pentyl-7-(2-propen-1-yi)-3,7-dihydro-1H-purine-2,6-dione (0.20g, 0.76mmol), potassium
carbonate (0.4g, 2.9mmol) and methyl iodide (0.5ml, 4.9mmol) were stirred and heated at

....50°C .in DMF..(5ml) for. 3h. The solution was allowed to cool and separated between ethyl .~

acetate and brine. The organics were isolated, dried (MgSQ0y) and concentrated to provide
the title compound (0.21g, 100%). mfz 277[MH’]
25
c) 1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-yl)-2,3,8,7-tetrahydro-1 H-purine-8-
carbaldehyde
39



acetate (20ml) and 214 hydrochloric acid (10m) and the organics

i sol ated and washed with brine (3x10nml). The organics were then
washed wi th 2N sodi um hydroxi de sol ution (2x10nl) and the agueous
acidified with 2N hydrochloric acid and extracted with ethyl acetate
(2x10m). The organics were isolated, dried (MgSO4) and concentr at ed
to yield the title 5conpound (0.026g, 18% . NWR 8I| (400MHz, CDC13)

0.92 (t, 3H J? 1.32-1.43 (m 4H), 1.79 (m 21-1), 3.54 (s, 3H),

4 15 (t, 5Hz ),14.35 (br. s, 1H); nlz 262 MH#] Exanpl e 18:
8-chl oro- 3 thyI 3, 7-ditivdro-1H purine-2,6-dione a)

8-chl oro- N( t hyl oxy) et hyl | oxy} et hyl ) -7-(2-propen-1-y1)-3, 7-di

hydr o- 1H pur ne 2,6- drone a, To a solution of
8-chl oro-7-{ 2- propen- 1-y1) -3, 7-di hydro-11- 1- puri ne- 26- di one (69,
26.5mm|) 15 in anhydrous DVF (30ml) was added sodi um carbonate

(3.09q, After, 10 m ri omte erature
met hoxyet %8%&/'%% RV *(aé’”g‘? 83’59%57 %Eyci&s?rﬂg%)"”%%géll?&@d PR SRRl Rg
cont i nued HIRd&PMRE /& ge Nag @ifsbHHMBISHAMAtiiYt I8 Hessneg dmmslirover Tmen and the
reacti on mspian girgd Jorcdhab.e MMR{GBEMI) way addast ambthemeiutiens isthve! ati 250 foed
in EtOAc (uMend.5h ted aiavedaed wairh fo difibiere tefripadke with bR RERRVA 5E SiACthe

was ext ra%a%ﬁbﬁwé UbhddWABrEN nyamsk hFoH@aé?éT ShdArfonbd B@t&véerf’éthﬁgcetate

(MySH) c
triturat egm) {?ﬁ ? @ ngiﬂc&{gt erréa S% iié %C%% ed 6 o%ﬂra?eeb%nfrp e[ PERuG pras
the filtr ﬁ'f’cﬁ”aﬁ?qr%?}ﬁ Oovgr PificsH r%{ieB ”tlﬂnl é?m%tﬁi""eatﬁsls& fieljorsrethars/pthd o
and puri f peaiatpyto Sffprd g f'ﬂes@g)oom%ﬁ aghiigisolid @389 enm/p3051M"]
Et OAcHBycl ohexane-EtOAc to afford the title conpound as a white solid
(29, 249 q) m\néth@&:ﬁﬁ-a[cﬁ(&mpen@ﬁ(-(@bmpen 1-y1)-2,3,8,7-tetrahydro-1H-purine-8-carbonitrile
8-chl oro- 1 met hy1y 3- (([ 2- (et hyl oxy) et hyl j oxy} met hyl ) - 7- (2- pr open- 110
-37d|hydro 1HpUri ne- 2, 6-di one To a solution of
8- chl oro- 3¢ hyl oxy) et hyl ] oxy} met hyl ) - 7- (2- propen-1-y1)-3, 7-di
hydr o- 1Hnéu,n' -2,6-di one (2g, 6.37mml) in anhydrous DMF (15nl) was
added sodi um car bonate (0.743g, 7mmol). After 10 mnutes stirring at
room tenperjature nethyliodide (0.44m, 5 7nmmol) was added and
stirring gonti nued under nitrogen at roomtenperature for 18 hours.
The reaction m xture was concentrated in vacua and the residue
di ssol ved 11MetH-8&IIQXGORRMNY-Arier PIRRE Préy ¢k -IiaPiirg-1 Gowine-8-qarealéatydmi ¢
extract wéksiggy 0.8anmoNg8Ohydrbiylaneine by dieiiotiden{d $1580. 647 Gnunalf weye Heatbdatt§0eT e
conpoufd mspyadiharisml) ifor( BE8fepubadd (Rarliignt. quatd adhydrdez (0329, EFdmib) wid
c) added and the solution stirred for 18h. The solution was concenirated to provide the acetate
8-chl oro- grncﬂ%ﬁs@gh].red? n( 250 pé?'myéndglbrrﬁ) ch? Hé)é%r Ol Haf¥y 'frgl'eBl% goo(tie Uid
concentrated to vyield crude product. — Chromatography over silica (eluting with
dichloromethane) yielded the tifle compound as a clear oil (0.17g, 95%). m/z 302[MH"]

( .
20
e) 1-Methyl-2,6-dioxo-3-pentyl-2,3,8,7-tetrahydro-1H-purine-8-carbonitrile

or
~n N
OJ\)::[ N/>—__:N

1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-y1)-2,3,6,7-tetrahydro-1 H-purine-8-carbonitrile

(0.17g, 0.56mmol) and morpholine (0.6ml, 6.7mmol) were dissolved in THF (5ml) containing
25 DMSO (0.5ml). The flask containing the solution was placed under vacuum and the air
reptaced with nitrogen (x3). Tetrakis(triphenylphosphine)paliadium (0) (0.13g, 0.11mmol)
was added and the solution stirred for 2.6h. The solution was separated between ethyl
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ri To a-solution of

8-chloro-1-nethyl-3-({[2- (nethyloxy)ethyl|oxy}nethyl) 7-(2-propen-110
-3, 7- dihydro-1Hpurine-2,6-dione (2.9g, 6.37mvl) in dioxan (20nl)
and water (20ml) was added 15 5M HC (20nl). The resulting m xture
was heated at 100C under nitrogen for 18 hours. The reaction m xture
was then concentrated in vacuo, the residue was dissolved in EtOAc

(100m) apdwaind émutéw rsémorm%;dqwamr@a B bi@Rics WaB 'aﬁtfj A3 Qb
| rered el ¥ %‘?’ ST e L el o
(1. 04g, y6ga/5 emaQueSH Pﬁ%ﬁﬂge i and exitracied with ethyl acetate

8- chl or o- ib%@?'hyﬁhewr@zm& @6@1199139‘3@) dripd7(MaSRebped PRRgsDiratad 1@ vielddihe ride
can beb pr epapadd \@.026cSERDr GRSt GudAOOMHzZ, CDCls) 0.92 (f, 3H, J=7Hz), 1.32-1.43 (m,
a) 8- chl or aHY 478y 2PeB54 (3 B, 3-16{({, 21(J=rismeD,hy.B5 (Brypath it oaylAgt hyl ) -
3, 7-di hydro-1H purine- 2,6-dione 25 To a solution of

8-chl oro- - r one (5g,

22. 1mmI)Exa( - RH 2 3 Et hoxynet hyl
chloride (4.3nl, 24.2mmol) and sodium carbonate ( 2.6g, 24.2mol).
After stimg] verni ght at room tenperature overnight further
2-2-(trimethyl b&—y@et hoxymet hyl chloride (4.3m, 24.2mol) and sodi um
carbonate {143g) 12. 1nmol) were added and stirring continued for 2
hours. The regction m xture was then partitioned between 5% Lid 1 aq
and et hyl acet . The organic extract was separated, 5 washed with
briine, dried ( 804) and concentrated. Purification by BiotageTM
chronﬁQograt hy U a silica cartridge eluting 1:4-1:2 ethyl

acet at e/ c§k |8mhé>r@a$r£{é2 -@etivioglgthylieyimethyg-7c@pmend Y33, Taiyydra0 ¢ puring-2,6-
374. 2[ NHiidiie

8- chl or o- 1- net hyjL- 7- (2-propen-l-yl)-3-({[2-(trirrethylsilypethylony}m

ethyl)-3,7-g hydro-1 H 10purine-2,6-dione To a solution of

8- chl or o- 7 en-1-y1)-3-(([2-(trinethylsilypethyllov}methyl)-3,7
-di hydro-¢4 rine-2,6-dione (3.14g, 8.82mmol) in DW (50nl) was
added net hylkl odi de (0 659n,

0\
To a solution of 8-chloro-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-dione (6g, 26.5mmol)
16 in anhydrous DMF (30ml)} was added sodium carbonate {3.09g, 29.15mmol). After 10
minutes stirring at room temperature methoxyethoxymethy!chloride (3.03ml, 26.5mmol} was
added and stirring continued under nitrogen at room temperature for 66 hours. The reaction
[ mixture was concentrated /n vacuo and the residue dissolved in EtOAc (100ml) and washed
' with brine {100ml), the aqueous extract was exiracted with DCM (100ml) and the organic
20  extracts dried (MgSQ,4) combined and concentrated in vacuo. The residue was triturated
with EtOAc and the solid filtered off. Concentration of the filtrate afforded a light brown il
that was absorbed onto silica and purified by SPE (Si, 50g) eluting with a gradient of 1:1
EtOAc/cyclohexane-EtOAc to afford the title compound as a white solld (2g, 24%), m/z

315.2{MH"Y.

25

b)  8-chloro-1 —me’chyl—S ({[2-(methy!oxy)ethyl]oxy}me’chy!)—7 (2-propen ‘t-yl)-3 7~dihydro-1H-

- purine-2,6-dione
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15 10.58mmo! ) and caesi um car bonate (3.45g, 10.58mmvl) and the
reaction mxture stirred overnight at roomtenperature. The reaction
m xture was partioned between water and ethyl acetate. The organic
extract was separated, washed with brine, dried (My504) and
concentrated to afford the title conpound 2.99g (92%; mz 388

[ MNRi ]. 20c)

8-chl oro- 1- net hy -7-(2-propen-1-yl)-3, 7-di hydr o- 1H puri ne- 2, 6- di one
To a sol ut| o]

8-chl oro- 1 wl- (2-propen-1-y1)-3-ffl2-(trimethylsilyflethyl]oxy}
met hyl ) - ydr o- 1H puri ne- 2, 6-di one (2.99g, 8.08mmol) in DCM
(20m) vvas a d TFA (10ml) 25 and the reaction stirred for 2.5 hours
at roomtenperature. The reaction m xture was then concentrated and
the residue trelated with further DCM and evaporated once nore.
Purification bf\SPE (Si) eluting 1:9-4:1 ethyl acet at e/ cycl ohexane

af f or ded Topusdufrmodug-ehibrd-BAE)(methiicrhetindloxdinsibg)-v-€2kpichetiyhaiTodihydro-
(20nt) andmduﬁ@&gd-mn‘ehzg ai37nidaas ﬁhﬂj/ﬂ?o@@DW‘(%rﬁl) Als addEbliumdattBhate

stirring @yeragl gmdiNond}l HbUfiRuldaSstingdgl éﬂ Fe}%ﬁ’é”m% Bhide (0.44m)
SO '”9m?r'\@34g%%'*%d ﬁ} 7R bt i}ﬁ Poand rB%%g%ﬂ?%tPr&J‘r"iﬁéthO“r;g

separa brlne

2ford than %rqapt@nﬂ EﬁM%f R ﬂsra/yac t5g tesic pyesalyed EOAS (100m)
8- chl or o- gnméesaylledlwm@thﬁm (300raldi higr organie guiracheva, driedi (MBS Q4B fillded Bod a
sol uti on efaporated to afford the fitle compound as a tan oil (85% pure) (2.98g, quant), m/z
8- thl or o- doa1 | - 7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6- di one
(100ng, 0.42 mml i n anhydrous DMF (3ml) was added sodi um car bonat e

8??2‘3@? e et E ok DD A e e s 0 o - 05T

t enperat ure nitrogen for 90 hours. Pd(PPN4 (73ngy, 0.063mmol)
was t hen aqptirand the reaction vessel evacuated and flushed with

ni trogen (y@) pofiphol i ne (0.37ml, 4.3mpl) was added and stirring at
roomterrpéraﬂure under nitrogen continued for 4 hours. The reaction

m xture wes adofubbedr %}tllgrol-:‘it r%ﬂ%yl W?%ﬂ‘g efﬂg Qtpvn %Zz %@@;w 3,7-
a 25ml rle
e3a|(oor at )eamyc%hflgfpgﬁﬁ% 58 ' no IaB%H’f" ?% a5
and w&3hi pij H @WOEJH%%SP@ %"@‘Flﬁﬁ'\”ﬁﬁ %Eﬁ%d ﬂﬂ@ Gedndgy riﬂﬁoe@%fmd@hp%oirhe
af f or ded tesetioni mixttre avep dherd cencentrated tire veaibi the( @Sidge W4 %issoNBRin FROAC
(400MHz1 ¢I8efVEoY WadbhedSvift waidH, 'Bxé?dn‘génlc Exirast wad Arieth (MaBb)) filtered and
1. 58 1 68e\afbraddil )Rurifeadion b§ S )9é}ut(nb 2. 2EoA T clotdine dfbordd hdtite
81 hI ”i réﬁ d s %Mﬂcn Eéé’z{?) @é [MH*r'l

C :% 0- lterna we[y c\‘(\)lgl% 1— Y7~ -propen 1 |h,!j<§1ro '112-1 purlne 8% dione can be

prepared with SEM protection.

a)  8-chloro-7-(2-propen-1-yl)-3-({{2-(trimethylsilyl)ethylloxy}methyl)-3, 7-dihydro-1H-purine-
2,6-diohe .

/b: | o

,5|--.

25
To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (5g, 22.1mmol)
in DMF (80ml} was added 2-2-(trimethylsilyl)ethoxymethyi chloride (4.3ml, 24.2mmol) and

42



20 Prepared in simlar fashion to Exanple 18 but using propyl iodide
to al kylate on N3. NWR 5H (400MHz, d6-DwVS0) 0.87(t, 3H, 3=7.5Hz),
1.61-1.73 (m 2H), 3.22 (s, 3K), 3.89 (t, 2H, 3=7.5Hz), 14.45 (br. s,
111), mz 243 [ MH1 25Exanpl e 20:

1, 3-di butyl-2, 6-di oxo-2, 3.6, 7-tetrahvdro- 1H puri ne-8-carbonitrile a)
1, 3-di butyl-7-(2-propen-1-y1)-3, 7-di hydro- 1H puri ne- 2, 6- di one A
sol uti on @odt&m&mﬁiméﬁeqlﬂ% 24@%)n%ﬁérlﬁﬂ'mg%3£ﬁ’ﬂéhi)at'r@orﬁ&l?w 4e bhight

(80mt) Wanu,Itr{e?@tﬁ nﬁ%ﬂh gﬁ&y ‘hgvgchlr%% ﬂi Iﬁj s%l:ﬂ % carbonate
erNF ?Toggn(for " ‘ﬁ{ w ':Ef Fd :tr m&ed (H' JL;?;A?T%&? Wﬁgtroga mlxture was
partiti ondtEnRAioR 9\%‘("8?” ﬁf?d-‘qéta@ eﬂ‘”@@ﬁﬁ‘ﬂ J hgforgapiciistreed opps waearated,

added o éﬁaéh%cbﬁ’élﬁ‘attl“ﬁﬁ: drisd OviaROW candayrercentisied.e pauiifieationndly t Bistage™
aqueous exhroactaetiehycsingos eilicsi dehiridgeOdating Tilvet:2 ettyl aretht@utdonstahia\efotded

washed wi tiie mbicampoaifdi(3.d4§,l\4@%/z@mzmmg@.ntrat ed to afford the title
conpound as an off-white solid (12.23g, 106%. mz 305.3[MHl. 10 b)
Met hyl

1, 3- di hut 7 et me*“y’z76%pr°P8’béH')f182 ety ISy Dby IR e by AR s lineive 8-
carbm¥I a Er'”eA § |°U'?| on of

1, 3-di butyl-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one (3. 0g,
9.9 mmol ) 15 ign an ydrous THF (30ml) was cooled to -50C and treated
w th Li HVDS_, a 1.0Msolution in THF, 17.8mmol). After 1 hour
at -50C neth ?;E oformate (1.9ml, 24.6mml) was added and the

m kture all o warmto -30C over 2 hours, then quenched with sat.
NHACL (aq) sgtution. The m xture was partitioned between Et0Ao and 1M
1-1C1 (aq). Jhe organic |ayer was separated, washed with brine, dried
(MS™®) ang concentrated giving a 20 dark orange oil (4.07g). The oil
was taken ’u]p in 15% Et 0OAc/ cycl ohexane and passed down a Si Bl otagenl

gg:}ggﬁt fg"régf%}ﬂru‘& t’{frghhioT 19. (Ef By y 13865, Qﬂéthgé j ' “e d? m-
38% . nl z gn@i loil (§ g, g’» mmcﬁ) in Om?) was added methyl iodide (Q. 65
1, 3- ditBut Ja-53mipolyiapy SaTsiEn careopaia- @Ag)g_)iozﬁsgmwf)?altdeﬂweaﬁwfpmmxmfpmm-
8-car boxybvettn:glmatlro@ﬁ t@mperature. The reaction mixiure was partioned between water and ethyl
acetate. The organic extract was separated, washed with brine, dried (MgS0,) and
concentrated to afford the title compound 2.99g (82%); m/z 388 [MNH,"].

20 ) 8-chloro-1-methyl-7-(2-propen-1-y1}-3,7-dihydro-1H-purine-2,6-dione

" :j\ﬁ:,}——ca

To a solution of 8-chloro-1-methyl-7-(2-propen-1-y1)-3-({{2~(trimethylsilyl)ethylloxylmethyl)-
3,7-dihydro-1H-purine-2,6-dione (2.98g, 8.08mmol) in DCM (20ml) was added TFA (10mi)
25  and the reaction stirred for 2.5 hours at room temperature. The reaction mixture was then
concentrated and the residue treated with further DCM and evaporated once more.
Furification by SPE (Si) eluting 1:9-4:1 ethylacetate/cyclohexane afforded impure product

. (1.31g), which was dissolved in methanol (20mi) and treated with sat, potassium carhonate . .

ag. (20mi). After stirring overnight the mixture was partitioned between water containing 2M
30 HCI (1ml) and ethyl acetate. The organic exiract was separated, washed with brine, dried
(MgS0,) and concentrated to afford the fitle compound 0.87¢ (45%); m/z 241.1 [MH*].

d) 8-chloro-3-hexyl-1-methyl-3,7-dihydro-1H-purine-2,6-dione
43



A stirred solutian of nethyl

1, 3-di butyl-2, 6-di oxo-7-(2-propen-1-yl1)-2, 3,6, 7-tetrahydro- 1H

puri ne-8-carboxylate (1.30g, 3.6mml) in MeOH (15nl) was treated with
LION (215ng) and water (1.5ml). After 3 hours at rt the m xture was
diluted with water and the pH adjusted to ca. pH5 with 2M HCl(aq).

Et 0OAc was added and then separated, washed with brine, dried (M804)
and concentrated to afford the title conpound as a yellow solid 85%
pure (1.2g, . mz. 349.2[WVH . 5 d)

1, 3-di but dlloxo 7-(2-proPen-111)-2, 3,6, 7-tetrahydro-1H purine-8
- car boxar i Stirred solution of

1, 3-di butyl-R, 6-di oxo-7-(2-propen-1-yl)-2, 3,6, 7-tetrahydro-1H puri ne-
8- carboxyliclacid (1.0g, 2.9mvl) in anhydrous DMF (10ml) was
sequentially tnheated with 10 DIPEA (1.1nml), PyBOP, and 2M NH3
(3.6mL). After hours the product m xture was partitioned between 2M

HC1(aq) aﬁ‘g Bt Oﬁﬁuho}[h%foralﬁﬂérﬁ 1]-rﬁértﬁv]—7 %ﬁ-@eﬂdlhmmﬁ-@uﬁﬁéﬁsﬁﬁhe
s Eind w%%ict Gt e
chr oma?og g@l%{ ] 'Wl”?tﬁ §W”§91§5/Py[5{ R& /(@ WOE’U%? ‘?{%/ d«?g ngetg

appr opr i afeédfqnafﬂ't(ﬁ”@rr‘"é“%laém@mmﬁ%”a UrhnagbiEegan e fyn QLEFJS T5(R5ihele (438,
am de 90%0.p6Arem¢ly 98 jen78%ed and the 18actios [viesiebevacuated mod Fushed w1th nitrogen
e) 1, 3- di byky Indpholifle q8.a77 (423mmelPeas kdidd add 3tibing <t eborahyrdpeatiie- pfer n
e- 8- car bopb énI &ntinued for 4 hours. The reaction mixture was diluted with EtOAc (25mif) and

Asol U%Oﬂ%%n @rpamyéhc?-ﬁ @?Oﬁe(o’vﬁwe Rl el g ﬁ SengiiS] 169&0
Ao

-1H pufrin )

(f eat ed APERAFGE: VA TCASaD % Apsenany PR |a KNG cppibond Hod asuipgont
after 2 hifgPy Qﬂ*@e rﬁ%f‘ﬂlﬂ@ W&%‘l%é{‘f*tﬁﬁt@ SRed MetHaligiderhine ity samEpwY. asThe
aqueous | alitersolid$55may, 64%). ABMRBHHAONHE FERMBA) t Bid5 Godhi JFedz)e kL84 3Bdm,
separ at edgHyasaetsarrt,eiyaBer (§xa)), 31 ifheH, UsrsHLr i4ds (oSOH); and285.3
conce%raw giving a yellow oil (312mg). The oil was taken up in
cycl ohexahe and purified by SPE (Si, 10g) 25eluting with

Et OAc/ cycl.ohexane m xtures. at J. of the product fractions
gave the EXamRie &%rsetorg-laet Qiescb-gonn .y,
330.3[M -11. f)

1, 3-di buty,,;L 6ﬁd| 0x0-2, 3,6, 7-tetrahydro- 1H purine-8-carbonitrile

ALl

20
Prepared in similar fashion to Example 18 but using propyl iodide to alkylate on N3.

NMR 5, (400MHz, d®-DMSO) 0.87(, 3H, J=7.5Hz), 1.61-1.73 (m, 2H), 3.22 (s, 3H), 3.89 (,
2H, J=7.5Hz), 14.45 (br. s, 1H), miz 243 [MH"]

25  Example 20: 1.3-dibutyl-2 6-dioxo-2.3.6,7-tetrahvdro-1H-purine-8-carbonitrile

vy

7

a) 1,3-dibutyl-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione
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Asol uti onof 1, 3-di butyl- 2, 6- di oxo- 7- ( 2- propen- 110- 2, 3, 6, 7-tetrahydro-1
H purine-8- carbonitrile (140ng, 0.43mmol) in anhydrous THF (4nl) and
anhydrous DMBO (0.4ml) was treated with Pd(PP113)4 (74ng, 0.064mol).
The m xture was degassed under gentle 5 vacuum norpholine (371ul)
added, and left to stir at it under nitrogen for 4 hours. The yellow
solution was partitioned between 2M HCl (aq) and Et OAc. The organic

| ayer was separated, washed with brine, dried (MySat) and
concentratjed. The fesidue was taken up in MeOH and passed down and
am no- pr op QPE (%3g), eluting with MeOH foll owed by 5% ) 50% AcOH
MeOH. The pkq Iuted with a small inpurity which was washed out,
10 after con eri ting, with cyclohexane to afford the title corrpound
as an of f - whi t”e §’o| id (30mg, 24% .NVR 8H (400MHz, de-DMS0) 0.89 (app.
td, 6H, J=7 d3Hz)125135(m4H) 12.48-1.55 (m 2H),
1.58-1.69 ( 2H), 3.87 (t, 21-1, J=7Hz), 3.95 (t, 2H, J=7Hz), NH not

observed ta0sRkidd B3 1 @'Ileac%%(l %ngre %Eﬁﬁﬁ%i?m%hydrous DM Oml) was treated
1, 3-di bUt ?( Bd agrl l%f fHo %}ngt %’heg%ﬂe %‘I’ I) S
sol uti on ?1 n e rP oS
OVE (3t) eared f"fr ?é@daﬁ AilogaNdor Sy f?gﬁq?éwe) R0 Fetne pon e,
re. under befveen yaier o EQARON rf@V n1$1@f 21 hiRiealmes wdded & eiidtsepaation. The
bet ween satganibld2®0 3vasqrermodted iand the dgitddAcextrdtied engamaae |vahe EIOMS The
separ at ed comBisdteekirabls e waeheditte Brire VBRIV mqb @W@&Béﬁt@t&dto'd%rd the
vacyua. TheydtRehehd 8 Rimild £f Ry, 2B3SHBEAY H‘*‘ﬁhe S duct

carfridge eluting wth Et 0Ac/ cycl oh&xane mxtures

fraction ce ted to afford the title conpound as a white
solid ( 75\%“"9@@ %3 di ‘N«‘&ﬁr2 %ﬁé"%"ztbmpe%y'bﬁré@)? fe*é%ydw H-gygine B-carbpxyafg
4Hz), 1.21-1.34 (m 4H), 251.45-1.54 (m 2H), 1.56-1.66 (m 2H), 3.84
(t, 2H, J 7 5Hz) /3 93 (t, 2H, J=7.5Hz), 14:10 (s. 1H); nmz ,

391. 3] M—Il e 22:
(3- butyl 8 Iprye< -216- di oxo- 2, 3, 6, 7- tetrahydro- 1H purin-1-vfl acetonit
rile t’ur% of

3- but-yl oro-7-(2-propen-1-yl)-3, 7-di hydr o- 1H puri ne- 2, 6- di one
(200nyg, 0 7 7mmol ) and Cs2CO3 (254ng, 0.778nmol) in anhydrous DVF
(5ml) wasaagdeash 6, 0k@aGE-ENbhbpdd-Ryi-8 7QRHHb. 1 BREFdion8. Y $UhGon

S'Z‘Zags%‘fj ed %@9& 9 ¢ [mgg §oc}l%et% Sod ekl Wemh@% gfﬁm 38 d.0m

repeat ed FTUH'CB.M @fP h '1?0?86;{% h@ur geﬂmﬁsc g’ﬁ%@&‘%ﬁ $He2450el e
degassed Wateddedaed theapigiuee %W%Eswaﬁ@ te 630E piar 2 Fouos: ianl Qenghed adld sat.
and t he niNK§Gir(aq)l ssfution.oTtst mixtfrewa8 paditiersddietwden Hidédcrandt 1v éiGhdsq). The
parti t i onggame lyerenas2ddpbkaldd MasitationitH Bife, driBagMISOANNE doR¥ditraled Jiving a
separ g4 eddar%%h&éjo%td?gpﬁhg%rl wek Ea‘ﬁgn (VB 3I@:6}E) E@Ag/ &gﬂﬁ&%é gﬁ@gass g'%ll_y\t:n
resi due S am no- pr

(59), elu g H'IQ-]"F’FHQ aﬁ% ?\)8 H, R eC N
fraction 995@ '@‘?Sé‘ﬁ? OJFQITfE)'F\‘?PWBO‘{”Hé‘SFN?lO& 9(9 cﬁ?ﬁde'aé’/%ﬁ”z( % [IMHENVR;
5H (400MHz, dtDMBO) 0.90 (t, 3H, J=7.5Hz), 1.26-1.37 (m 2H),

1 60 1. 69¢)m,3-@bi)tyl-2H-8idx(-T-(2-Ridpen} £¥1)-3/36) 7-tethalBdrot BH-pRie, 8-dafbokidic(deid S,

rn/zH2\99 2 [M\Il 141.

I

25
A stm‘ed solution of methyt 1,3-dibutyl-2,6-dioxo-7-(2-propen-1-yl)-2,3,8,7-tetrahydro-1H-

purine-8-carboxylate (1.30g, 3.6mmol} in MeOH (15ml) was treated with LIOH (215mg) and

45



15Exanpl e 23:

(8-chl oro- 2, 6 d| 0Xx0- 3- propyl 23.6, 7-tetrahvdro- 1H puri n- 1-vnacetonitr
ile 01 oc" "Nr-N CH3 a)

8-chl oro-7- (2 propen- 1-y1)-3-propyl-3, 7-di hydro-1H puri ne- 2, 6- di one
Nt _c] 20A m xture of

8-chl oro-7-(2-propen-1-y1)- -3, 7-di hydr o- 1H puri ne- 2, 6-di one (1. 5g,

6. 6mmol ) , whte PI@RAR olrd 28 thSmBRID ks BNEESOT WaTE AiDAB pHedBteAg0
) T R R B T o

t t
oo Caniestay acd swﬁmfﬁ%e Ll oLl e o rabFa e yOTREI8 shli e O
or gani ¢ eS8%haovs R ed (My304) filtered and evaporat ed. The
residug was triturated 25with ether/cycl ohexane, the solid was
filtered @f‘f(ﬂﬂi&d’cydz - albxt-0-(2pfaped-1ihe.3.6, 74e¢rabmn@wﬂmr:meeasagpxamﬁ% m z
b

269.1 [ML
(8-chl OI’OLZLGodi oxb- 3-propyl-2, 3, 6, 7-tetrahydro- 1H purin-1-yl)acetoni
trile N, 01 HaAsqution of

8-chl oro- 7}}\ -1 y1) - 3-propyl- 3, 7-di hydro- 1H puri ne- 2, 6- di one
(0.067g, H’mn\“) °n DVF (2nl) was treated with caesium car bonat e
(0.082g, O. iﬁ%rrml) and bronoacetonitrile (0.044g, 0.37mmol), The
~m xture was.-neated at 80C for 4 hours then cool ed to anbient

tenper at Uheqy rlh%o%n WS 4. @BIYIEk-ibxdA o@wh JIPE 3 pesletitgdid- Hrab@ihe -

wi th THF 2[;1{ i in 368 afs Dl 61ﬁ| S CERREMRBIlY treated with

oo e R R R

t et r aki s( perijrined peiees ghi M@IE@&?F%E’E%?( B)e FeenRg Ve"d"%?@ﬁﬂrﬁ ’?

hour s t hesali MaiHC@(@@sotutiera tbeite, iherhdrizi (MgS@g @sd hwawﬁ%@wwga&@r@%ﬂ

and the p(dadlzgi mtmamced«aw duktfiech by Bidtae™ ¢Bxbatbyrapfh elubng mih G%—40%

IraC“ 0][15 : FRiLRe thi:dfds. eaReHR r@éﬂefré&oﬁd\,eeré@amduecg \la@csc@uaumgged

o purlficatio itle conpound as
Louhi sgwsawe(w%eﬁ@sﬁg%%ﬁmsﬁ ?8%%’1&&%%“’% .58t

S N o) 1 Guibebha8 A0S L ronsn L 68 %wpédﬂoié@@aﬁ%% krsitle

24: 18- chl o 3-(2- yclopropylethyl) 2, 6-di oxo-2, 3,6, 7-tetrahvdro-1H o

urin-| -
b»——~

( A so[uhon of  1,3-dibuty}-2,6-dioxo-7-(2-propen-1-y()-2,3,6,7-tetrahydro~-1H-purine-8-
. 20 carboxamide (300mg) in anhydrous DMF (7ml) at 0°C was freated dropwise with POCl,
(237uL). The ice-bath was removed and after 2 hours the mixture was partitioned between
water and Et;O. The aqueous layer was re-extracted with Ef,O and the combined exiracts
separated, washed with water (x2), brine, then dried (MgS0y4) and concentrated, giving a
yellow ofl (312mg). The oil was taken up in cyclohexane and purified by SPE (Si, 10g)
25 eluting with EtOAc/cyclohexane mixtures, Concentration of the product fractions gave the
title compound as a colourless oil (150mg, 53%);. m/z. 330.3{MH"].

") 1,3-dibutyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purine-8-carbonitriie
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VIl acetonitrile 0 QANO1l -

Pr epar edas( 8- chl or o- 2, 6- di oxo- 3- propyl-2, 3,6, 7-tetrahydro-1H purin-1-
yCacetonitrlle (exanpl e 23) using

8-chl oro- 3-(2-cycl opropyl ethyl)-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri
ne202, 6-di one. NVMR 5H (400MHz, d6-DMSO) -0.06-0.00(m 2H), 0.31-0.39
(m 2H) 0. 64 0.74 (m 1H) 1.57 (g, 2H, J=7Hz), 4.04 (t, 2H, J=7THz),

4.87 (s, : 14 68 (br. &, 1H); mz 294 [ MKT Exanpl e 25:

8- chl oro- 17 et (2 2.2-trifluoroethvl)-3,7-di hvdro-1

H puri ne- 2, To a sol ution of

8-chl oro- 7ﬂ open 1-y1)-3, 7-di hydro- 1H puri ne- 2, 6-di one (1. 5g,

6. 62nmol ) 3 i n anhydrous DMF (50nml) was added sodlun1b|carbonate
(0.98g, 9. nnDI) followed by 1,1,1-trifluoro- 2 i odoet hane (1. 20g,

at mspner &gt el e B S el e
t enper at u?%gqnﬂ)tl:ﬂefﬁ)%qﬁg Wé%l R mﬂ% ﬁgt WHPE"F i) was
171, 1- t ri FeaRs 801D- PUHBRYn AFENG: - OBmo) Fm'BP‘ s @ﬁ!?é‘ﬁs%‘nénqeﬁegenﬂe

m xt ur®e heasted, nerrhoine 666Trula aﬁdﬁﬁt Wéﬁ l@thto stihet Ei,olndemmltr@ganafsr f oonsedhe
under r edysiiew spludiers uae p&art(ﬁomédebmserdm HCI{=igy aad &toM. tTheDESYARId &yer was
filtered. scharitdde #a4HeaMNithDsing, BERIMBOIPanditoncentrated. The residue was taken up in

8- chl or 0- gz 67~ SHOPSRad -dbkh- §hd7§ ht]?%?r éHs ey %‘F‘u“n% Qi PREH( RIS by

16 8mm| ) o 1

1-trit u%rgé’ &ge@ﬁane Ee‘.jLéf‘" Erﬁw‘iﬁ"’}” Ry, MOIFh StPS WasRed out,
( 126nﬂ9 qfﬁ’é capganggt@gw&gt H%’&lf’ a?% FENd e i%@mP%dlﬁs@l‘ péyehite solid
removed uidawg, 2436k Sp (409INzed’PMSPh@ 8P éappdive 6Hr I 7larat Bdkz)wl.25+1 BENN,
then fil tau)etl.4BCHS i) m)au 68-1f60¢m, 23 BIWY, PHINSTME 895 (TR, Nedkz), NH not

concent r aiRenba ges, 15eRucRd 3pmgssur e then purified using Bi otagen”
chromat ography (eluting with cycl ohexane/ethyl acetate 1:1, then 7:3)

t o gi ’Y{St ampei1e 1C§5[Butvll:§j-logo-3§ cm."d;[o? I(D)Llnjng 2(6:l'digl% 23% . iz 309

8 chI oro-1l-ethyl-3-(2,2,2-trifluoroethyl)-3,7-di hydro-1H purine-2, 6-d
ione F F [o a solution of
8-chl oro-7 (jiprrkg'en 110-3-(2,2,2-trifluoroethyl)-3,7-di hydro-1H puri

ne- 2, 6-

A stirred solution of 1,3-di-N-buty! xanthine (100mg, 3.39mmal) in anhydrous DMF (3mi) was

treated with NIS (94mg, 3.756mmol) and left to stir at rt. under nitrogen for 23 hours. The

20  mixture was partitioned between sat. Na;S0s(aq) solution and EtOAc. The organic layer was

{ separated, washed with brine, dried (Mg80,)} and concentrated in vacuo, The product was

purified by passing down an SPE (Si, 5g) cartridge eluting with EtOAc/ cyclohexane

mixtures, The product fraction was concentrated to afford the title compound as a white solid

(75mg, 51%); NMR; 8 (400MHz, d®-DMSO) (app.id, 6H, J=7.5 and 4Hz), 1.21-1.34 (m, 4H),

25  1.45-1.54 (m, 2H), 1.56-1.86 (m, 2H), 3.84 (1, 2H, J=7.5Hz), 3.93 (t, 2H, J=7.5Hz), 14.10 (s,
1H); mfz 381.3[MH"].

Exampie 22: (3-butyl-8-chloro-2,6-dioxo-2,3,6.7-tetrahydro-1 H-purin-1-yiacetonitrile

po

HC

47



di one (0.070g, 0.23mml) in anhydrous DV (2ml) was added caesi um
carbonate (0.085g, 20 0.26mmol) foll owed by 1-iodoethane (0.061qg,
0.39mmol ). The m xture was heated for 5h at 80C then stirred for 16h
at anbi ent tenperature under an atnosphere of nitrogen. The sol vent
was renoved under reduced pressure using a vacuum centrifuge and the
resi due dissolved in anhydrous THF (2.5ml). To the m xture was added
pal l adiumtetrakis (0.030g, 0.026mvl) and norpholine (0.040g,

0. 45mml ) Tardmixiee b\earbmypglcmbmtw(@rﬁtﬁ@ais)smmumy@@1%uﬂhéumgﬁdmet
stirred ab é‘fﬁ%h@]?taﬁde@ ‘& mgOT0. 78 hmohNE FhRskkLE 5@% )“vJa&sO

Pgt ‘é"if”ag ?’E’Jn%égg l 0 sgnlnm%ﬂ Theal%n%tu%]ﬁagﬁ%‘%%ct {18, hoys thgn
strea !fﬁwf’f’ gﬂo (A& qan%e\é\!e ‘HQF" ? 98 en6Gp QFBI'E‘quHEdeTF'ﬁ
acetic acWﬂS F?é’?ﬂt&ﬁé\wlc (PEhgs Bpmgo0.§ V@“‘i’h‘e’aﬁ P(ﬂ eé de@mﬁurasieaassed

whi t e sol ombelrmre,38%re morhelied(CBA Tgl, 76084n0!) NeRadidd (240 GdHnixiuekdie 0Dy for
1.20 (t,.3Rblrs a1 Hne miduRIvdspart@ibhedH2Brehiz, H(ﬂ(aﬁﬁar(cﬁEtO&bL Thé hgantdlayer
mz 297 [ l afat Rk shedfyith bnne dried (M SO)and cancer ﬁteg sidue was tajéeré
8- Chl h%%}a d sgd ao&n[l% ahﬁg gtﬁfp V%I;E WSI% 5

di one 8n ' @

i odi de to &P ﬂ@% ﬁcgwm%ﬁ@ PMEIgdbe tifle C%"‘FFPOUHd mg
J=7.5Hz), 2@“/0684“11:?759(‘{(}91'\/'@51 -DMSEYOP {t S J=FERz)5H2G-1. 31(m72|(|1q1 6911-68,(m,
J=8. 5Hz) , 2H\HB.86(t, Yhle? Gbld), #B7 8 2HR; 14TRAbr31 1H) MR1299% [nanf) e 27:
8-chloro-1-(4.4,4-trifluorobutvll-3-(2,2,2-trifluoroethyl)-3,7-dihydr

0- 1H- pyr | BRIzl (8RBIoro-2.6-dicks- SRASRA2 b B 75 H, Ab- ﬁﬂﬁl?ﬂnot'\/n‘agﬁv@jﬁzfép' e 25

using 4-bronmp-1,1, I-trifluorobutane 1o al Kyl ate on IONT
(400MHz, d4-Me@D)1.83-1.95 (m 2H), 2.14-2.32 (m 21-1), 4.06 (t, 2H,

J=7Hz), 4.7 g J85Hz) mz 377 [M1-1r. Exanple 28:
8- Br ono- IN*Fre vI ntyl - -di hydro- 1H purine-2, 6-di one 15 0

cna
a) 8-chioro-7-(2-propen-1-yl)-3-propyl-3,7-dihydro-1H-purine-2,8-dione

y
Oj\&r{)—cl
H

20 A mixfure of 8-chloro-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione (1.5g, 6.6mmol), 1-
lodopropane (1.2g, 6.9mmol) and sodium carbonate (0.9g, 8.5mmof} in DMF (40ml) was
heated at 50°C for 18 hours. The reaction mixture was concentrated /n vacuo and the
residue treated with water (60ml) and extracted with ethyl acetate (3x 80ml). The combined
organic extracts were dried (MgSQ,) fiitered and evaporated. The residue was triturated

25  with etherfcyclohexane, the sclid was filtered off and dried to afford the tile compound
(0.82g, 46%); mfz 269.1 [MH*].

b) (8-chloro-2, 6-dioxo-3—propyl—2,3,6,7-tetrahydro-1 H-purin-1-yDacetonitrile

N//\j\ />_Cl

0

CH,
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a) 1-nethyl-3-pentyl-3, 7-di hydra- 1H puri ne- 2, 6-di one 0

1- nmet hyl- 3- pentyl-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one
(0.459, 1.63muol.), 20 phenylsilane (0.25nl, 2.03muvl) and

tetraki s(tri phenyl phosphi ne) pal | adi um(0) (0.359, 0.3nmpl) was

di ssolved in DCM (10ml) containing acetic acid (6ml). The air in the
flask was replaced by nitrogen by evacuating the flask then filling
Wi th nitra@gesufos3df awmtliotdie(2-praper-bn)-Baprchuly3eT-tibabed Hipuridd 0, 6fdibne 440,06 Th e
sol uti on \WaBnmdnOMEDIME O(2aMOaslikkibg dviti dBsiEMAtieRaNasdERg, VicbMndd ek
then sat ur%ﬁg aemfnmobm rB%‘?FﬁE‘BI SfHd rtnilePe W P QG I W Lrours then
Puri fi gat 8 e? te W\éﬂ ﬁ ?V%&?" ?%9 acf'goth? [Sidye digated
0. 06g, 16‘%“ sovE twas degassed by the succes ve application of vacuum and
8- Br ono- 1%@9%}1%@%@@@ magtiog My Tieppdkieneasthen diested with morpholine
1- et hyl - 30.p3nilyd4r8ndh cint yelrairis (ttibheaylphoest) Geatiadiima(0) Q0.0%y ,0.262bmtyDAer
was di ssoburdrsi the Biture k) treimadl WiHOZM BBS60€ hpdotitRic(2id0dhY, arld- tRS BRFalio:
added. Th%xtfﬂo@d%:@t ava&o%% r(ﬁfyalﬂ § ahe LR nlc(¥%@§r§1@t\ﬁé?‘é %emafa d% @e@édﬁgaefed

purifigd kfﬁ %{1}1 Eg::@é% Fl %:)Er 3

met hanol en ace |c du Jhtidie
was furt h&M Pqueﬂ éé (g‘ﬁ E’%‘ F'ePPﬂSFs Ogﬁﬁt’f (f SH,
conpound &%7-aH%n1- 5%13"6I(md2’('b 3§14t 2%2%7 5"% %’I—GS (?4'OONH|2"101 dseprBl) 501486
(t, 3H Jav+OB[MHI21-1.35 (m 4H), 1.59-1.68 (m 2H), 3.22 (s, 3H),
3.91 (t, 2H, J=7. 5Hz) 14. 39 (br s, 1H: mz 315, 317 [MH]. .--

10Exa |eEg,§n,
8- chI or o- 1= p?l

Prepared as {8-chloro-2,6-dioxo-3-propyl-2,3,6,7-tetrahydro-1 H-purin-1-ylacetonitrile

{example 23) using 8-chloro-3-(2-cyclopropylethyl)-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-
20 26-dione,

NMR 8y (400MHz, d*-DMSO) -0.06-0.00 {m, 2H), 0.31-0.39 (m, 2H), 0.64-0.74 (m, 1H), 1.57

(g, 2H, J=7Hz), 4.04 (t, 2H, J=THz), 4.87 (s, 2H), 14.88 (br. s, 1H); m/z 294 [MH"].

Example 25: 8-chloro-1-ethyl-3-(2,2.2-triftugrosthvl)-3,7-dihydro-1 H-purine-2 .6-dione

F F
a} 8- chloro~7~(2—propen— ~yI)-3- (2 2,2-trifluoroethyl)-3,7-dihydro-1 H-purine-2,6-dione

) J\J:N
N
o)\N N

FF
To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (1.5g, 6.62mmol}
30 in anhydrous PMF (50mi) was added sodium bicarbonate (0.98g, 8.25mmol) foilowed by
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To a sol ution of

8- chl oro- 3- pent y1- 7- ( 2- propen- 1- yl) 3, 7-di hydr o- 1H puri ne- 2, 6- di one
(3.99, 15 13.3mml) in DMF (35mL) was added cesium car bonate and the
m xture stirred for 10m n whereupon iodonet hane (0.91nl, 14.6mmovl)
was added and the m xture stirred for 18h. The reaction was
partitioned between ethyl acetate and 2N NCI sol ution and the

organi cs i 3oieieto-2dsdoethald\y304) 5.22rdmolp Bk i Mmaiktend. hebled OVt sUEha FiNBGhai
silica SPEy®) Ufden gaﬁVafnkbsﬁay&é Qﬁeﬁﬁtﬂﬂ@%r‘m ety kot #he alehe Y bod 10 Virklishe
;[Bhghlpgﬁgug 4%%2&;7@] Oh %eg ag@é ID4%1 & %IHC#MBQI)E 1 1 1-riflucro-2-iodoethane
Tet raki s( KM BheRyTERSER oA Naedﬁﬁﬂfi SRR BECPs ey Toagolvant
flask Shi WAS Raoved REPRSUESASH 1 repide ifupaiedhwitt Righdrihandigpred.a
sol ution of 8-chloro- 1 met hyl- 3- pentyl-7-( 2-

pr open- 1- yig redctiondidsyrepestckisigrd-cheor@ 762-giopae. 14/ D-3778dhydéo- 98 punie) 2,6-dione
50l of Ti¥Fsopass.ssdRy, SAiunabidabbetd (24, gwmu@n@ddqnﬁetrﬁ%@-zambethane

Qéts rogen 4Ky O% ﬁl.o Ay &éuécsm& gﬁz@ﬁkn”ﬁh ﬁ;ﬁj ubd \Ra h%a%'aﬂror 8 oP 13PE Jthe
Dart 17 ons bR afecf? PSS faenaﬁ* ettt e fipad
fracti on washed with br| ne, dried (MgS™) and concentrat ed. The crude
was puri f PEN flrates faem dei o punspyare SPBbiasd; cpimgnifatedusler radscedpresraraothen
t hen net hpuriikd aeing distaged Ohrbmtogephy (eldiag dvith aygoiesxacdethyl eactiatel €1, then

conpound &t ak A G RubipvH96- DVS0) 0. 86
(trrp3 J??H?g‘ﬂé'tﬁ !ﬂ&% Dun’r?] ﬁbfvhl 1. 5(19(%]?5{6%‘,}%)fn'ﬂ 2H) , Hiq‘22(s éH)

3 hut vi ok %9r8119'¥@?ﬁ€523°f@‘°@e§v@§ TanEEIF Y e 10 o

Prepared in_kirf|ar fashion to Exanple 29 using
3- but y1- 8- ¢hl dir p—&- ( 2- propen- 1-y1) -3, 7- di hydro- 1H puri ne- 2, 6- di one
as the sté tTnd’ material. NVR 8H (400MHz, d6-DMS0) 0.88 (t, 3H,

F,

"‘m

J=7Hz), 1.2%-1.35 (m 2H), 1.6-1.66 (m 2H), 3.22 (s, 3H), 3.91 (t,
2H, J=7.5 14.46 (br s, 1H); rrilz 257 [M-11. 15 Exanple 31:
4- (8- chl Of@alsorm&muﬂ 8-2h16ro i @pRopkn A -3 (2t 23 HAHEStRV 3 -BinydrB-1 Bep(RRaLb ane
nitrile Ogone (0.070g, 0.23mmol) in anhydrous DMF (2ml) was added caesium carbonate (0.085g,
20  0.28mmol) followed by 1-iodoethane (0.081g, 0.38mmol). The mixiure was heated for 5h at
80°C then stirred for 16h at ambient temperature under an atmosphere of nitrogen. The
solvent was removed under reduced pressure using a vacuum cenfrifuge and the residue
dissolved in anhydrous THF (2.5ml). To the mixture was added palladium tetrakis (0.030g,
0.026mmol} and morpholine {0.040g, 0.45mmol) and the reaction mixture degassed using
25 nitrogen then stirred at ambient temperature for 72h. The mixiure was partitioned between
chloroform and 2N HCI aq., and the aqueous layer re-extracted. Organic extracts were
combined and evaporated under a stream of nitrogen then purified using aminopropy! SPE
(eluting with acefic acid:methanol:DCM, 1:2:2} to give the fitle compound as a white solid In
>95% purity (0.041g, 60%). NMR 8y (400MHz, d*-MeOD) 1.20 (t, 3H, J=THz), 4.03 (g, 2H,
30 J=7H2), 4.73 (g, 2H, J=8.5Hz), m/z 297 [MH"].

P

Example 26: 8-chlorc-1-propyl-3-(2,2. 2-trifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione
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20To a m xture of

8-chl oro-1-net hyl-7-(2-propen-1-y1)-3, 7 di hydr o- lH-purlne 2, 6-di one
(70mg, 0.292mvol) and Na2CO3 (37ng, 0.35mmmol) in DVF (3nl) was added
4- br omobutyronitrile (0.035mL, 0.35mml). The m xture was stirred at
room tenperature overnight, before degassing under a gentle vacuum
and introduci ng nitrogen. Pd(PPh3)4 (50rng, 0.044nmmol) and norpholi ne
(0. 2541, prepRdsadkiniacasiidien Exadpd 25 agug plopw iddide idbkgatetonNihour s
stirring Rwures, tmmaze@wa b1gb @, BHI JvesHA, rese 7l (RPB) 4.0f 3008, J=7.5Hz),

0. 044nmol ), \9@; Zt%pone%ﬁ%em b{gasgrge‘?:ggH ﬁu,e]ggqgg{mﬁght The reaction

m xt ure was twee acetate (20ml)" and water (20nt)
adding a smal |l anount of 2M F101 to aid separation. The organic |ayer
was seﬁarﬁt‘@dple%shed vvlth br| ne, dr| ed ( SO4) and concentrat ed. The
resi due wis A i LIOHPe N 2lie e 6-digme
(59), eluti ng with MeOH foI I owed by 3- 5% 30 AcO-l/ I\/EOH The pr oduct
fraction concentrated to afford the title conpound 39. 7ng (51%;

400MHz

31-

NVR; 8H ( , €16-DVS0) 1.91-2.00 (m 2H), 2.55 (t, 2H, J=7Hz),
3.22 (s, 1) 03 (t, 2H, J=7Hz), 14.49 (br.s, IH; mz 268.1

[ MH1. Exanp

8-chl oro- 1- (4 4.4-trifluorobutyll-3, 7-di hydro-1H ouri ne-2, 6-
dione F F A Iutlon of

8-chl oro- 1- yl -7-(2-propen-1-y1)-3, 7-di hydro 1H puri ne- 2, 6-di one(0

0489 5 PreparEalin sivilarfastidn 0 E¥npe@S Ushg atheshaom tm-tﬁamummn@a@ bBepat en
(0 78 On 4nnDI) and 4-bronol, 1, 1-trifluorobutane (0.044qg,

0 2m1) H‘%HZ%%’ ed“”ﬁﬁoﬁfé'*r@% 2 &g RED Aol foghe 2k

degassed I"E@r 3%&] 'ng vacuum and nitrogen pressure to the
m xture and then treated with m)rphollne (0 17ml 2mmol ) and

t et r aki s( Erampiie 2§ piBosyd i 3 @2mol ). After
2 houns the m xture was treat ed cautl ously vvlth 2M aqueous

hydr ochl ori c%@%-(zmn and the product extracted with chl oroform

(2x4ml) . They i ned organi cs were evaporated and the product
purified by;ke &'phase mass directed [PLC to afford the title
conmpound 6. (10% NVR, 5H (400ML-12z, c16-DVS0); 1.84-1.92 (m
2H), 2. 283}1?23 (m 2H), 3.22 (s, 3H), 3.99- 4. 03 (m 2H) 14.31 (br.s,
1H); mz .2[IVH1. 15 Exanpl e 33:

3- but y1- 8achhefgrdpeithe ~dhybrsli Hydire-Abddipne | ne- 2, 6-di one  20a)

3-butyl -7-(ph&ny|met hyl ) -3, 7-di hydr o- 1H puri ne- 2, 6- dl one
7- benzyl- 3,y OigYdr o- 1H-puri ne- 2, 6-di one (17.14 g, 70.8muol)
[ Synt hetic | cations,

J

1-methyl-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione  (0.45g, 1.63mmol),
20 phenylsilane (0.25mi, 2.03mmol) and tetrakis(iriphenylphosphine}palladium(0) (0.35g,
0.3mmol) was dissolved in DCM (10ml} containing acetic acid (ml). The air in the flask was
replaced by nitrogen by evacuating the flask then filling with nitrogen (x3) and the reaction
mixture heated to 45C for 4h. The solution was allowed fo cool diluted with DCM then
washed with water then saturated sodium bicarbonate solution. The organics were isolated,

- =25 —dried and-concentrated to yisld -crude product:-Purification by SPE(silica} eluting with ether -~ -

provided the product, 0.06g, 16%. m/z 237 [MH"].

b) 8-Bromo-1-methyl-3-pentyi-3,7-dihydro-1H-purine-2,6-dione
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25 20(16), 2459-2467, 19901 and potassi um carbonate (11.43 g, 82.8
mol ) were suspended in DMF (400 nL) at 40 C. After stirring for
thirty mnutes, butyl iodide (8.76 nL, 77.0 nmol) was added, and the
m xture was stirred at 40 C overni ght. 50% Aqueous acetic acid (60
m.) was added, and the solution was concentrated under reduced
pressure. The resi due was suspended in water (500 nlL), and the
products weref extiracted into chloroform The 30or gani cs were

col | ect ed, ngentgat ed, and product was isolated using flash

chr omat ogr el uting with 1% net hanol in dichloronmethane to

provi de the product (9.49 g, 45%; 1H NWR (400MHz; CDClI3) 8: 0.95
(3H, t), 1.34-1.41 (2H, m, 1.70-1.78 (2H, m, 4.05 (2H, t), 5.46
(233 [ MS_|)1 ‘5@2&1}(73 ggntélgl_;’d:hmyd’roJ H—Spgrlne-2 6-d1021e {08062g}0 (25mmoi) wgrs d;sésoived in DMF
3- but yl - 1Retapt Nrbropasuepnasiday0.§458; G-28mmoiréiedHT pe nbiige /as siTegfer 18h,
3- but y| - Teohpdremaiedrapiiiié ruBe Pudiidayigr eutibpHipovgman ambopiiopyl SRED(54P @ity first
1.24 m'%etﬁé}ﬁal pieh 85Shdatt sad/RRMahE td duid pfodget, Th8 ProdUEtiwas Weiher purlf‘ed by
suspended, oqggteé Quil) prea to Y94 4R REmAdlink s BlnitElsolid (A1 gTHBY,), NS5,

added. T c 3 r,r gg@g

overni ght(%dl@g &S’B(}n éné.r(gts’\ﬁ?z ﬁ-}z e2\q/d1 ég%@%@ ftelorggd'fryn §§ﬁgllgdﬁtﬁ SH.
resi due wbg! @Sa?ﬁ rjr? oed1bet REén' %ﬁ%“gnﬁ acetate. The organic
| ayer was washed with water, foll ovved by bri ne, dr| ed over anhydrous

so ol ()] s&x@h@ta@%r&bmmmth g e niy) $giime to yield the
| e conpou H NVR (400MHz; CDCI3) 5. 0. 96 (3H t), 1.25 (3H t),

1361451& ”1:’ 1.72-1.76 (2H, m, 4.05-4.13 (44, m, 5.50 (2H,
s), 7.32- 7 , 7.52 (1H, s); mz 327[VHl. c)

3-Butyl - I-37d|hydro 1H purine-2, 6-dione 20

3-butyl - \(;y%zl 7- (phenyl met hyl ) - 3, 7- di hydr o- 1H puri ne- 2, 6- di one
(0.353 g, 08 mmol) was dissolved in acetic acid (30 m_) 20%

pal | adi una)ydhopodt-deetyh3eantylef(2@omEss!-yi)3, wdibydiad éhurinend Stdireni xt ur e
was shaken u drogen (at 50 psi) overnight. The catal yst was
renmoved by filltration through Celite(r) and washed with acetic acid.

The filtrat¢ sy2bconcentrated under reduced pressure to yield the
title conpo M. 2279, 89%; 1H NWMR (400MHz; CDCI 3) 5:, 0.97 (3H,
t), 1.28 (3H/t), 1.38-1.47 (2H, m), 134-1.82 (2H m), 4.12- 4.17 .
(4H, m, 0 (1 H s); nmz 237[ VHL.

To 3 solution of 8-chloro-3-pentyl-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-dione (3.9g,
15  13.3mmol) in DMF (35ml) was added cesium. carbonate and the mixture siirred for 10min
whereupon iodomethane (0.91mi, 14.6mmol) was added and the mixture stirred for 18h.
(._, The reaction was partitioned between ethyl acetate and 2N HC{ solution and the organics
isolated, dried (MgSO,) and concentrated, Chromatography on silica SPE eluting with
cyclohexanefethyl acetate (5%-20%) provided the product as an oil, 2.78g, 68%. m/z

20 3T1[MH'.

b) 8-chloro-1-methyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione

)N\ />—Cl

Tetrakis(triphenylphosphine)palladium (1.0, 0.90mmol) was placed in a flask which was
25 evacuated and then filled with nitrogen (x3). A solution of 8-chloro-1-methyl-3-pentyl-7-(2-
prapen-1-y})-3,7-dihydro-1H-purine-2,6-dione (2.78g, 8.96mmol) in 50ml of THF was added
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d) 3-Butyl-8-chloro-1-ethyl-3,7-di hydro- 1H puri ne-2, 6-di one 30
3-Butyl -1-ethyl -3, 7-di hydro-1H puri ne- 2, 6-di one (100 ng, 0.42 mmol)
and NCS (56 ng, 0.42 mmol) were suspended in MeCN (5 nlL) and heat ed
at 120C under mcrowave irradi ation. The reaction m xture was
concentrated under reduced pressure and the title conpound 5 isol ated
using HPLC. [HPLC conditions used for the purification : 23 mnute
run time. aﬁﬂ){h\é@?@&}@e\fa@u&% difoR rhdre MRENrags: !IQFO@%&QEF@MSDY@Q andBi6Mhaline

| ncreased g amso Yk iy Ity dpa?aﬁ& e%\sfaam{lém%a%%s Tl

m n. Then over egm %@b@e@%%?

ecr e .
for 5 mindP%E a‘% Fgeﬁiéexﬁn Pﬂj
(3H, t), ™ %%04@ spg C?‘)Ge“tiat% %Sf” 9 jas pyi ’eﬂ V#tﬁ 2 pneRrepyl SPE eluting with
4.09- 45 2ofr(swnethﬁqol thes raggh mwon@@m ®]3% apstic 27d tavpietide thediffp ben®iind as a
8- Chl or o- @hitetsatiet hyizg)ermwlwm &r(emwldz aP-DISE)r0.86E 231 - B7ERE 10218H5 (m,

Fr om 1- br anp+4onrdshyn, pey baegs, (30,91 @ BHRer 516, alH h&%ﬁsér&é&%ﬂ@@ﬂ’ﬂ Mhe! d
34. 8y (29% VR, (400Mz, d6- DVBO) 8R 0. 83 (d, ‘6H, 3=8
3.83

1.12-1. ZZE{%M?B
(t, 2H J

6- (8- Chl org: di oxo- 1, 2, 6 7- tetrahydro 3H purin- 3- vl) 2, 2-
di met hvi h(gggNn nN #ile /gm JA/ cH,

oS

( Prepared in similar fashion to Example 29 using 3-butyl-8-chloro-7-(2-propen-1-yl)-3,7-
dihydro-1H-purine-2,6-dione as the starfing material.
NMR & (400MHz, d°-DMSO) 0.88 (t, 3H, J=7Hz), 1.25-1.35 (m, 2H), 1.6-1.66 (m, 2H), 3.22
(s, 3H), 3.91 (1, 2H, J=7.5Hz), 14.48 (br s, 1H); m/z 257 [MH].

15
Example 31:
4-(8-chloro-1-methyl-2,6-dioxo-1.2,6,7-tetrahvdro-3H-purin-3-ybutanenitrile

o]
S
o TN

W
20  To a mixture of 8-chloro-1-methyl-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-dione (70mg,
{ 0.292mmol) and Na,CO; (37mg, 0.35mmol) in DMF (3ml) was added 4-bromobutyronitrile
(0.035ml, 0.35mmol). The mixiure was stirred at room temperature overnight, before
degassing under a gentle vacuum and introducing nitrogen. Pd{PPhs)4 (60mg, 0.044mmol)
and morpholine (0.254ml, 2.92mmol) was then added sequentially. After two hours stirring
25 at room temperature further fresh Pd(PPhs), (50img, 0.044mmol) was added and stirring
continued overnight. The reaction mixture was partioned between ethyl acetate (20ml) and
water (20ml} adding a small amount of 2M HCI to aid separation. The organic layer was
separated, washed with brine, dried (MgS0,) and concentrated. The residue was taken up in

....MeOH .and passed down.an.amino-propyl SPE (8g), eluting with MeOH followed by 3-5%.. ... .. ... .

30 AcOH/ MeCH. The product fraction was concentrated to afford the title compound 39.7mg
(51%); NMR; 8 (400MHz, d°-DMSQ) 1.91-2.00 (m, 2H), 2.55 (t, 2H, J=7Hz), 3.22 (s, 3H),
4.03 (t, 2H, J=7Hz), 14.49 (br.s, 1H); m/z 268.1 [MH"].
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From 6- br ono- 2, 2- di met hyl hexanenitrile (100ng) -Recrystallised from

MeOH. 25Yield 48.5nmg (35%: NVR (400MHz, de-DMSO) 811 1.27 (s, 6H),

1.35-1.44 (m 2H), 1.54- 1.59 (m 2H), 1.63-1.72 (m 2H), 3.88 (t,

2H, J=7Hz), 11.24 (s, 1H; mz 310 [M-11 Exanple 36:

8-chl oro-3-(6-nmet hvl heptyl)-3, 7-di hvdro- 1H purine-2, 6-dione 0 0143

From 1- br ono- 6- net hyl heptane (95ng) 5 Recrystallised from MeOH. Yield
( '

36y ( 27%}(&1%@82 :( SL-QQWZ‘IFmQﬁ ! ro-174 uﬁh‘é?-ﬁ B-dione
1.10-1.17 (m . 5Hz

1.58-1.68 ( ,384(t 2H, J8Hz) 1122(s 1H) rr12299[M—I-1
10Exarrp|e\°ﬁ. - Chl oro- 3-octvl-3, 7-di fivdro-1H ourine-2. 6-di one 0
OH, 8- Chl orlo- =#i hydr o- 1H puri ne- 2, 6- di one (100ngl 0. 44mmol) was

stirred wPt R 'sddi um car bonat e (52ng, 0.49mmol) in dry DVF (3ml) for
20 mn., thén 1-iodooctane (118ny, 0.49mvl) was added and the

m xture wa irred under nitrogen at 40 C for 65h. After 15 cooling
to roomte rature, the m xture was thoroughly degassed by

evacuat i ng gg]@,oﬁe%@ch@?éi‘imﬁyi i@ ropbd-nyi tstrrcmgaﬂa; ﬁﬁ\!@l’n@lZ 6 HIBRS0. o4ag,
Tetralgds(gb E % +,qp PERAEY dﬁﬁf&é@&% .%9.%@ ¥RP4B flfed,
{7

Llded Qﬁﬁr Ea&ﬁ?f?a o Papad e LR e %iewpa@ gfor

and the 21 pResbes yeptarahdd’ for e anth&ep caeltd T hraExre wam degassed by
pr edomi nasiteimatéln applgng ivecuwimednd oltiogen weseiie b the20ixbice pod dhdn tealed wiim
THF- acet ombiphblire, @ol7hmhwezinby) MaAd], tetiakis(idphbiyipibbghhe)patiadifih@) d (0.b23g,
put e fd t | 80SARBOULTEL: 2 hours the mixture was treated cautiously with 2M agueous hydrochloric
acid (2ml} and the product extracted with chloroform (2x4ml). The combined organics were
evaporated and the product purified by reverse-phase mass directed HPLC to afford the fitle
compound 6.2mg (10%); NMR; &y (400MHz, d®-DMSO); 1.84-1.92 (m, 2H), 2.28-2.35 (m,
2H), 3.22 (s, 3H), 3.99-4,03 (m, 2H) 14.31 (br.s, 1H); m/z 311.2[MH"].
15
Example 33: 3-butyl-8-chloro-1-ethyl-3,7-dihvdro-1H-purine-2 6-dione

N
N
. )\N 1 N/>—c:|
L~

20  a) 3-buiyl-7-(phenylmethyl)-3,7-dihydro-1H-purine-2,6-dione

i

7-benzyl-3,7-dihydro-1H-purine-2,6-dione (17.14 g, 70.8mmol) [Synthetic Communications,

25  20{18), 2459-2467, 1990] and potassium carbonate (11.43 g, 82.8 mmol) were suspended in
- -DMF (400 mL) at 40 °C.. After stirring for thirty. minutes, butyl iodide (8.76 ml., 77.0 mmol)
was added, and the mixture was stirred at 40 °C overnight. 50% Aqueous acetic acld (60

ml.) was added, and the solution was concentrated under reduced pressure. The residue

was suspended in water (500 mL), and the products were exiracted into chloroform. The

30 organics were collected, concentrated, and product was isolated using flash chromatography
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Yield 48ng (36%; NWR, (400MHz, d6-DMSO) 8H 0.84 (t, 3H, J=7Hz),
1.18-1.30 (m 1014), 1.57-1.66 (m 2H), 3.84 (t, 2H, 1i=7.5Hz), 11.22
(s, 1H); rn/z 299 [ M4l 25Exanpl e 38;

8- Chl or o- 3-decv1- 3, 7-di hydro- 1H puri ne- 2, 6-di one Prepared by the
met hod of Exanple 37, starting from 1-bronodecane (108ng). Further
purification was achieved by recrystallisation from MeOH fol | owed by

mass- di re%tu% @M}ﬁ QW R&tham ¥l ddnfbrahBihdnk owdlé.sllw% &&Q@Mﬂei 45%; 'H NMR

d4- et han (g, 57481, Foline ?Zl-il"t?§46
3(3mChI2c|_)?6 Jtsc? ﬁ%@‘é*’% %’i o1 B %Qﬁ j_tpdléﬁe |1 H HN

Pr epar ed |naS|mIar manner to Exanp Ie 37 from
( br onofret hyB-pulykt-ehuxapaenyimeity))- %&é@ﬂmﬁﬁfpalﬂn%tﬁﬁa’mﬁﬁt i onal heating
period at 80 C for 18h was performed. Recrystallised from MeOH Yield

31mg (25%; NVR; (40 d6- DMSO) 8H 0.90-1.02 (m 2H), 1.08-1.20
(m 3H), 53@1 6 , 1.77-1.87 (m 11), 3.70 (d, 2H, J=7.5Hz),
11. 21 (s M—Il ( 10 General Method for Exanples 40-46:
To 8-chl or |hydro 1H purine- 2, 6-di one (100ng, O0.442mmol) in dry
THF (3n1L) d t he al cohol (O. 442rrrml) The m xture was stirred

at 0 C as a s | uti on of dibenzyl azodi carboxylate (280ng of 94%
purity, ) in dry THF (2ml) was added, followed by

{ 3-butyl-7-(phenylmethyl)-3,7-dihydro-1H-purine-2,6-dione  (0.429 ¢, 1.24 mmol) and

potassium carbonate (0.266 g, 1.85 mmol) were suspended in DMF (8 mL), iodoethane

10 (0.113 mL, 1.42 mmol) was added. The reaction mixture was stirred at ambient temperature

overnight. The reaction mixture was evaporated to dryness and the residue was partitioned

hetween water and ethyl acetate. The organic layer was washed with water, followed by

brine, dried over anhydrous sadium sulphate and concentrated under reduced pressure fo

yield the title compound; "H NMR (400MHz; CDCls) & 0.96 (3H, 1), 1.25 (3H, t), 1.36-1.45

15 (2H, m), 1.72-1.76 (2H, m), 4.05-4.13 (4H, m), 5.50 (2H, s}, 7.32-7.40 (8H, m), 7.52 (1H, s);
miz 327[MH’].

¢) 3-Butyl-1-ethyl-3,7-dihydro-1H-purine-2,6-dicne

L
Al

20
3-butyi-1-ethyl-7-(phenyimethyl)-3,7-dihydro-1H-purine-2,6-dione (0.353 g, 1.08 mmol) was
dissolved in acstic acid (30 mL), 20% palladium hydroxide on carbon {0.238 g) was added,
and the mixture was shaken under hydrogen (at 50 psi) overnight. The catalyst was
removed by filtration through Celite® and washed with acetic acid. The fillrate was
25  concentrated under reduced pressure to yield the title compound {0.227g, 88%); 'H NMR
<o - (400MHz; -CDClg) -8::0.97 (3H, 1), 1.28 (3H; 1), 1.38-1.47 (2H, m), 1.74-1.82 (2H, m), 4.12-
4,17 (4H, m), 7.80 (1H, s); miz 237[MH"].

d) 3-Butyl-8-chioro-1-ethyl-3,7-dihydro-1H-purine-2,6-dione
30
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15 a solution of triphenyl phosphine (232ng, 0.88mmmol ). in dry THF,
added portionwi se over 5 min. After a further 30 mn at 0 C, stirring
was continued at roomtenperature for 18h. The m xture was thoroughly
degassed by evacuating and refilling the vessel with nitrogen several
times, then tetrakis(triphenyl phosphi ne)palladi un{0) (102ny,

0. 088mml ) was added fol |l owed by norpholine (0.385nml, 4.42mmol) and
stirring s gontinued for 4 5h Et0OAc and 20 2M HCl were added, and
the m xturle f Itﬁred to renove a yellow precipitated solid. The
filtrate wa a/}.aiced and the organi c phase concentrated and

redi ssol vee Nm xture of THF and MeOH. This sol ution was passed
down an am nopropyl SPE, eluting with THFMeOH (1:1) foll owed by MeOH
and then 5%AcOH in DCM MeOH (1:1). The product fractions thus

obt ai ned e concentrated and recrystallised fromMOH to afford the
pure 25title co

20 14/ <) - BPOHF GRS zémwfa%? Ao R e
H, C CH, Pmoel)Wwere juspepgadiy Me rwlérﬁa hasigg al TP Giusfler migrowaye Fradigfon.
NVR;,  ( 400z readdonDivisfire 8tds0scBBentriated Mder] rspusdz press@iredeng the Bld, compound
J=6.5H), [sélaﬂaa ukinglHENT. HALC dondfiods 48ed( fr tRHpurifibalfo®- 128 8nitme rihdime.

3.87 (t, % st - REEEA i Mt b5t 039 TFATZwaEd MY lncregéie%rﬂ?&rﬁ* 54&1?0 95%
Er % grg eﬁ\%é? Q ?rﬂftéq ?I%@yeltb ’fgr éjhgy‘f'tgé?n %’“/ZI’W@F

c16- DIVBOye‘B’i' mﬂe fnrelnefbln cfiop n(iQT"
3Hj, 3. 86(3('|t B, 24-':11 (@H.ﬁ),s‘i-ﬁ -1.4§ 12Rom), 721140 (?ﬁ; 48 ﬁWﬁHEﬁ‘é 1H

42: . 84hl sz CEUBHOPr opyl met hyl ) - 3, 7- di hydr o- 1H- puri ne- 2, 6- d| one
10 From cycl opropyl met hanol 32ng Yield 22.3ng (21%; NWVR (400M—|z,

do- DVS0) - By 8. Bla2id e 2le.dignd- 27 (M 1H),

3.74 (d,
¥ X

.

CH,
From 1-bromo-4-methylpentane (81mg)
15  Recrystallised from MeOH
Yield 34.8mg (29%), NMR; (400MHz, d°-DMSO) &4 0.83 (d, 6H, J=8Hz), 1.12-1.22 (m, 2H),
1.55 (septet, 1H, J=8Hz), 1.58-1.68 {m, 2H), 3.83 (t, 2H, J=7.5Hz), 1‘1 20 (s, 1H); miz 271
MH']

20 Example 35: 6-(8-Chiloro-2.6-dioxo-1,2,8.7-tetrahydro-8H-purin-3-y)-2.2-

dimethyihexanenitrile
0

A A
e

) N
HG e,

N
From 6-bromo-2,2-dimethylhexanenitrile (100mg)
Recrystallised from MeQOH.

25  Yield 48.5mg (35%); NMR; {400MHz, d®-DMSO) &y 1.27 (s, 6H), 1.35-1.44 (m, 2H), 1.54-
1.59 (m, 2H), 1.63-1.72 (m, 2H), 3.88 {t, 2H, J=THz), 11.24 (s, 1H); m/z 310 [MH"]
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Exanpl e 43:
(+/-)-8-Chloro-3-(2-nethyl butyl)-3, 7-di hydro-1H puri ne- 2 6- di one O
CH, From (+/-)-2-nethyl-1-butanol 39ng Yield 12ng (9.5%; NWR;
(400MHz, d6-DMSO) 8H 0.81 (d, 3H, J=7Hz), 0.86 (t, 3H, J=7.5Hz),
1.06-1.17 (m 1H, 1.30-1.41 (m 1H), 1.90-2.00 (m 1H), 3.68 (dd,
1H, J=13.5 and 8Hz), 3.75 (dd, 1H, J=13.5 and 7.5Hz), 11.22 (s, 1H);
mz 257 WM 20 Exanpl e 44:
(+/-)-8- l.ne- 2, 6-di one juu
( CB&A?&% gE'N(a%th?cS & RREM o & AR
22. 4mg (199%% (400MHz, d6- DIVBO) 5H 0.81 (d, 3H, J=7Hz), 0.84 (t,
3H, J75lﬂi &Y -116(m 1H), 1.16-1.43 (m 3H), 1.98-2.09 (m
1H), 3.67° (d“d 1H, J=13.5 and 8Hz), 3.74 (dd, 1H, J=13.5 and 7Hz),
11. 22 (s, mz 271 [ VH1L 5Exanpl e 45:
8- Chl or o- 3- Gbut vl met hyl ) - 3, 7-di hydr o- 1H puri ne- 2, 6-di one Cl
From cycl obut yemet hanol 38ng Yield 30.5ng (27%; NVMR (400MHz,
d6- DVE0) @bk 3mé-63hethfheptde 09m@6- 1. 97 (m 21-1), 2.66-2.79 (m
1H), 35 904 siAled doh- ., 11.22 (s, 1H); nmz 255 [M\W) 10
Yield 36mg (27%), NMR; (400MHz, d®DMSO) 84 0.83 (d, 6H, J=7.5Hz), 1.10-1.17 (m, 2H),
1.20-1.34 (m, 4H), 1.48 (septet, 1H, J=7.5Hz), 1.58-1.68 (m, 2H), 3.84 (t, 2H, J=8Hz), 11.22

(s, 1TH); m/z 289 [MH"]

(' 10  Example 37: 8-Chlorg-8-octyl-3.7-dihydro-1H-purine-2,6-dione
(]
" |
ﬁ/ <l
O | CN/\N/\

CH,
8-Chloro-3,7-dihydro-1H-purine-2,6-dione (100mg, 0.44mmol) was sfired with sodium
carbonate (52mg, 0.49mmol) in dry DMF (3ml) for 20 min., then 1-iodooctane (118mg,
0.48mmol) was added and the mixture was stired under nitrogen at 40 C for 65h. After

15  cooling to room termperature, the mixture was thoroughly degassed by evacuating the vessel
and refilling with nitrogen several times. Tetrakis(iriphenylphosphine)palladium(0) (102mg,
0.09mmol) was added, the mixture degassed again and then morpholine (0.385ml, 4.4mmol}
added and stirring continued for 6.5h. 2M HCl and EtOAc were added, and the 2-phase
system was filtered. The product was present predominantly in the filtered solid, which was

20 recrystallised from THF-acetonitrile, followed by MeOH, with filtration, to afford the pure title
compound.

Yield 48mg (36%); NMR; (4OOMHz d®-DMSQ) 8 0.84 (t 3H, J=7Hz), 1.18-1.30 (m, 10H),
1.57-1.66 (m, 2H), 3.84 (t, 2H, J=7.5Hz), 11.22 (s, 1H); mfz 209 [MH"]

25 Example 38; 8-Chloro-3-decyi-3.7-dihydro-1H-purine-2,8-dione

" F&

foss
Prepared by the method of Example 37, starting from 1-bromodecane (108mg). Further
purification was achieved by recrystallisation from MeOH followed by mass-directed
autoprep.

30  Yield 2mg (1.4%); NMR; (400MHz, d*methanol) 5y 0.89 {t 3H, J=7Hz), 1.26-1.38 (m, 14H),
1.68-1.76 (m, 2H), 3.97 (¢, 2H, J=7.5Hz); m/z 327 [MH'].
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Exanpl e 46:
8-chl oro-3-(cycl opentyl met hvl) -3, 7-di hydr o- 1H puri ne- 2, 6-di one 0
From cycl opent yl net hanol 44ny Yield 15ng (13%; NMR (400MHz,
d5-Dvs0) SH 1.20-1.32 (m 2H), 1.42-1.54 (m 2H), 151.54-1.66 (m
4H), 2.32-2.45 (m 1H), 3.79 (d, 2H, J=8Hz), 11.22 (s, 1H); mz 269
[ MR) Exanple 47:
8-chl oro- 3-(3-cycl opropyl propyl) -3, 7-di hydr o- 1H puri ne- 2, 6-di one
HNJUI ON Rt 3G Yihyiila PRP@BAH-durife-2 6-dMgner, J.
Arer . Chg{?ﬁ‘ang’(')%?’?‘% ”?3 Froidte “ Z4mg) . Yield 27. 7ng
(23%; NWR {408VHz, d6-DWVS0) 8H -0.03-+0.03 (m 2H), 0.34-0.40 (m
2H), 0.65-Q.7 [(,}zc;—cull—b, 1.15-1.23 (m 2H),1.66-1.76 (m 2H), 3.87 (t,
2H, J=7Hzy7~¢1.¥5 (s, 1H); mlz 269 [IVHL 25Exanpl e 48:
8-chl oro-312 obut vl et hyl ) -3, 7-di hydr o- 1H- puri ne- 2, 6- di one From
2-cycl obut yl et oI (P. Vergnon, Eur. J. Med. Chem, 1975, 10, 65-71)
(44mg). Yield 2¥°5ng (18%; NWVR (400MHz, d-DMSO 6}.1 1.53-1.64 (m
21-1), 1.B@pdre8H 4 similartfyanngr 9Fampig 37 rfonpigomaemefiyyl)ovehexane (Gfma))except
3.78 (8, tRatdn addittidhid heatihd.p20¢cdbat 80H) for TRhav@@Orfprividd] Exanpl e 49:
8- chl or 0- Bediyktditsd@nopuisdd.- 3, 7- di hydr o- 1H ouri ne- 2, 6-di one 0

Yield 31mg (25%); NMR; (400MHz, d°-DMSO) 8y 0.90-1.02 (m, 2H), 1.08-1.20 (m, 3H),

1.53-1.69 (m, 5H), 1.77-1.87 (m, 1H), 3.70 (d, 2H, J=7.5Hz), 11.21 (s, 1H); m/z 283 [MH']

(10 General Method for Examples 40-46:

To 8-chloro-3,7-dihydro-1H-purine-2,6-dione (100mg, 0.442mmol) in dry THF (3mi) was
added the alcohol (0.442mmol). The mixture was stired at 0 C as a solutlon of dibenzyl
azodicarboxylate (280mg of 94% purity, 0.88mmol) in dry THF (2ml) was added, followed by
15 a solution of triphenylphosphine {232mg, 0.88mmol) in dry THF, added portionwise over §
min. After a further 30 min at O C, sfirring was continued at room temperature for 18h. The
mixture was thoroughly degassed by evacuating and refilling the vessel with nitrogen several
times, then tetrakis(iriphenylphosphine)palladium(0) (102mg, 0.088mmol) was added
followed by morpholine (0.385mi, 4.42mmol} and stirring was continued for 4,5h. EtOAc and
90 2M HCl were added, and the mixture filtered to remove a yellow precipitated solid. The
filirate was separated and the organic phase concentrated and redissolved in a mixture of
THE and MeOH. This solution was passed down an aminopropyl SPE, eluting with THF-
MeOH (1:1) followed by MeOH and then 5% AcOH in DCM-MeOH (1:1). The product
fractions thus obtained were concentrated and recrystallised from MeOH to afford the pure
', 25 title compound.

Example 40: (+/-)-8-Chloro-3-(3-methylpentyl)-3.7-dihydro-1H-purine-2,6-dione
o]

From (+/-)-3-methyl-1-pentancl 45mg

30 Yield 20.2mg (17%); NMR; (400MHz, d°-DMSO) 5u 0.83 (t, 3H, J=7.5Hz), .90 (d, 3H,
J=6.5Hz), 1.12-1.21 (m, 1H), 1.30-1.48 (m, 3H), 1.58-1.68 (m, 1H), 3.87 {, 2H, J=7.5Hz),
11.21 (s, THY, miz 271 [MH"].
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a)

8-chl oro- 3- (4- quorobutyl) 7-(2-propen-1-y1)-3, 7-di hydro- 1H—pur|ne 2,
6-dione 01 O-C HNr'N N 10To a sol ution of

8-chl oro-7-(2-propen-1-yl)-3, 7-di hydro-1H puri ne- 2, 6-di one (200ny,
0.88mml, | eq) in anhydrous DVSO (1nl) in a 1 .5nm m crowave via
equi pped with a stirrer was added sodi um bi carbonate (113ng,
1.07mmol, 1.2eq) followed by 1-brono-4- fluorobutane (114ul, 165ny,
L.06mm! , )y 360k 1. sl 2 20dpganed Whibeshidri ng using
a mcrowave, with a
maxi num po 5 output of 300W The resulting dark brown sol ution
was diIuteﬂ’mﬁtd}ﬁnthanol (1nl) and purified by nmass directed

aut opr eparatiyve"HPLC to give the title conpound as a white solid
(159, 609% ~m z 301. 3[ MH+]

8-chl oro-3-(4-ffl uorobutyl)-3, 7-di hydro- 1H puri ne-2, 6-di one 20 To a
suspension o

8-chl oro- 3- (4- Iuorobutyl) /- (2-propen-1-y1)-3, 7-di hydro- 1H puri ne- 2,
6- di one EYOD%EVdQ9e@3ﬁﬁ6P° 59mMgq) i n anhydrous DCM (2ml) was added
pal | ad® un¥ielst 24efihg (ZBBNHMRY (MMH?DHE-DM@% w1 041615 (wedtl) by.4@d 6Fi (o, &), d
(115ul, 12¥09,822m02HNBIEH (DRl J=aIsthzpHeng|(s, $H); ae2q244001L, 360ny,
3.33mmol, 10eq). The resulting light yellow solution was stirred 25

at anbi eng, J&ADes. BLet6rol 0oy oy by AndlRd K BUARL £l | on- The
sol vent was genov er a stream o n a i due

di $sol ved N IDVBQ net hanol solution (3nml, 2:1) with heating. The
gel ati nous jm tt,h‘—eclvvas allowed to cool to anbient tenperature,
filtered vheyi plirified by nmass directed autopreparative HPLC to give
the title co nd as a white solid (35nmng, 43%. mz 261.2[ MH NWR
(400MHz, MeOD)Y¥ 8H 4.45 (2H, dt, J = 47 and 6Hz), 4.03 (21-1, t, J =
7Hz) , 1d. 9&0n&y@5@6bﬁmbﬂhmﬂ5ﬁhg f ol | owi ng conpounds were prepared in
simlar faghi BMsrane i NVMRS dRXiHR! 8@91&/19&)5 wo@a-om@% 5,885R6.48 (m, 2H),

g%ﬁlp(r)(ragagﬁ g\éﬁl ubl‘@p?zﬁ ?ho'ﬁuf %ﬁﬁif roetgﬁ-'-‘g‘url %%1 Qm-g]dl one 10

Example 43: (+/-)-8-Chloro-3-(2-methylbutyl)-3 7-dihydro-1H-purine-2.6-dione

fess
k[cHa

15 CH,
L From (+/-)-2-methyl-1-butanol 39mg
Yield 12mg (9.5%); NMR; (400MHz, d®-DMSO) 84 0.81 (d, 3H, J=7Hz), 0.86 (t, 3H,
J=7.5Hz), 1.06-1.17 (m, 1H), 1.30-1.41 {m, 1H), 1.80-2.00 (m, 1H), 3.68 (dd, 1H, J=13.5 and
8Hz), 3.75 (dd, 1H, J=13.5 and 7.5Hz), 11.22 (s, 1H); m/z 257 [MH’]

20
Example 44:_(+/-)-8-Chloro-3-(2-methyipenty}-3,7-dihydro-1H-purine-2,8-dione

Q
i
HN
| cl
H;“*

CH,

From (+/-)-2-methyl-1-pentancl 45mg
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NVR (400MHz, MeOD), 81.1 4.51 (2H, dt, J = 47 and 6Hz), 4.11 (2H. t
J:7Hz)218-203(2Hn)n12247[M-l4] | CH,

8-chl oro-3, 7-di hydro- 1H puri ne- 2, 6-di one (100ng, O0.44mmol) was
stirred with sodi um carbonate (52rrg, 0.49mmol ) in dry DMF (3nl) for
45 mn., then 4-brono-1-butene (66ng, 0A9nmDI) was added and the

m xture was stirred under nitrogen at 40 C for 65h. After 25 cooling

L0 room L ABREsAlHg Gﬁs%i‘%&ﬂk JMbﬁngﬁ-iblﬂQD?l&gmaﬁ @emsﬁ&y 0.84 {t, 2H,

evacuatin e

Tet r aki s(%zi%%ﬁeﬁgy g% g %Zgw; by W
the m xt Lﬁ@)cﬁe@aég’e afgé"i‘ﬁ ‘ﬂ%"ﬁ)h ‘r%n 85mL, 4.4mmol)
added and stirring contl nued for 6 5h. 2M HCI and Et OAc were added,
and t He ZEpiveéets g<nigrodet A B E ekd. By@iope eci pi t at ed
solid. The afgapic phase of t he f| ltrate 30 was separat ed and

evapor at echy >_%§| due was dissolved with warm ng in THF- MeOH (1:1)
and | oade an am nopropyl SPE (5g) which was eluted with

THF- MeOH (1:1) followed by MeOH and then 5% AcOH in MeOH DCM (1:1).
The product f tion was further purified by mass-directed autoprep

to affor dFrg,?,%y&ééJty‘?met%nm L:-Jxamg

Yield 30.5mg (27%); NMR; (400MHz, d®-DMSO) &y 1.73-1.85 (m, 4H), 1.86-1.97 (m, 2H),
2,66-2,79 {m, 1H), 3.90 (d, 2H, J=7.5Hz), 11.22 (s, TH); m/z 255 [MH']

10

Example 46: 8-chloro-3-(cyclopentylmethyt)-3, 7-dihydro-1H-purine-2 6-dione
o] y .
j\ | >—c;
o= T N

O

From cyclopentylmethano! 44mg
Yield 15mg (13%); NMR; (400MHz, d*-DMSO) &y 1.20-1.32 (m, 2H), 1.42-1.54 {m, 2H),
15 1.54-1.66 (m, 4H), 2.32-2.45 (m, 1H), 3.79 (d, 2H, J=8Hz), 11.22 (s, 1H); m/z 269 [MH']

Example 47: 8-chloro-3-{3-cyclopropylpropyi}-3, 7-dihydro-1H-purine-2.6-dione

-

From 3-cyclopropyl-i-propanol ( P.J. Wagner, J. Amer. Chem, Soc., 1981, 703, 3837-3841)
20 {(44mg).

Yield 27.7mg (23%); NMR; (400MHz, d°-DMSO) &y -0.03-+0.03 (m, 2H), 0.34-0.40 (m, 2H),”

0.65-0.75 (m, 1H), 1.15-1.23 (m, 2H),1.66-1.76 (m, 2H), 3.87 (1, 2H, J=7Hz), 11.15 (s, 1H);

m/z 269 [MH"]

25 Example 48: 8-chloro-3-(2-cyclobuutviethyl)-3.7-difdro-1H-purine-2,6-diorie =~ T
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Yield 27.5mg (26%, NWVR, (400MHz, c6-DMSO) BH 2,40 (dt, 2H, J = 7 and
6Hz), 3.93 (t, 2H, J=71-1z), 4.97-5.07(m 2H), 5.74-5.85(m IF1).
11.22(s, 1H); mz 241 [ML-1] Exanple 53:

8-chl oro- 3(6-fl uorohexvl)-37-di hvdro-1H purine-2,6-dione oFINI )-C
N NVR. (400MHz, MeOD), SH 4.40(2K, dt, 48 and 6Hz), 3.98 (2H, t,
8Hz), 1.80 - 1.60 (4H, m, 1.52 - 1.35 (41-1, m. mz 287 [M]

Exanpl e 54: B- Cﬁﬂ or o- 3-et hyl - 1- net hvl - 3, 7- di hydr o- 1H puri ne- 2, 6-di one
15a) H l o

8-chl oro- gﬁq .()(_rret hyl oxy) et hyl ] oxy} net hyl ) -7- (2- propen-1-y1)-3, 7-di
hydr o- 1H pur ((ne-2, 6- dione To a solution of

8-chl oro-7-(24propen-1-y1l)-3, 7-di hydro- 1H puri ne- 2, 6-di one (69,
26.5mmol ) in hydrous DMF (30nml) was added sodi um carbonate (3.09g,
29. 15mmol ). After 10 20m nutes stirring at roomtenperature

met hoxyet Pwmcmsh%hﬁhbﬂp VedgfAEur, 2 0caRén, 167 wl%@mﬁ@qma}' rring
cont i nuedypde, %fgﬁ&m 4R t%@é@{ff% Qred

reactfon LI IE DN s Vit T g R

was ex raE&%jplé"ﬁé 1. -Qﬁtﬁ@rb ,ﬂ \CLS dri ed (MySO4)

conbi ned CONCE -uluh‘.- : ituated with
25Et OAc anlg‘l hegi solid filtered off. Concentration of the filtrate

af f or ded a)\l hp—8rown oil that was absorbed onto silica and purified
by SPE ( SF, Odﬁ eluting with a gradient of 1:1

Et 0Ac/ cycl ghiexane-Et 0Ac to afford the title conpound as a white solid
(29, 249% ., m z 315.2[ MH1 b)

8-chl oro- - net hyl- 3- ({[ 2- (et hyl oxy) et hyl 1loxyl net hyl )-7-(2-ProPen-1-1

I'1) - 3, 7- dihydh Recl 4 M bR B b RAS -yi)-3,7-dihydro-1 H-purine-2,6-dione
g

F

10 To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione  (200mg,
0.88mmol, 1eq) in anhydrous DMSO (1ml) in a 1.5ml microwave vial equipped with a stirrer
was added sodium bicarbonate (113mg, 1.07mmol, 1.2eq) followed by 1-bromo-4-
fluorobutane (114ul, 165mg, 1.06mmol, 1.2eq). The vial was sealed and heated with stirring
using a microwave, maintaining the temperature at 120°C for 25min with a maximum power

15  output of 300W. The resuiting dark brown solution was diluted with methanal (1ml}) and
purified by mass directed autopreparative HPLC to give the title compound as a white solid
(159mg, 60%). m/z 301.3[MH"]

8-chloro-3-(4-fluorobutyf)-3,7-dihydro-1H-purine-2,6-dione

20
To a suspension of 8-chloro-3-{4-fluorobutyl)-7-(2-propen-1-y1)-3,7-dihydro-1 H-purine-2,6-
dione {100mg, 0.33mmol, 1eg) in anhydrous DCM (2ml) was added palladium tetrakis

~ {38mg, 0.033mmol, 10% bw), followed by acetic acid (115ul, 121mg, 2.01mmol, 6eq) and

phenyl sitane {(410ul, 360mg, 3.33mmol, 10eq). The resulting light yellow solution was stirred
25  at ambient temperature for 16h to give a dark purple solution. The solvent was removed
under a stream of nitrogen and the residue dissolved in a DMSO/methanol solution (3mi,
2:1) with heating. The gelatinous mixture was allowed to cool to ambient temperature,
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o0 (-V 5 To a solution of

8-chl oro-3-(1[ 2- (et hyl oxy) et hyl ] oxy} net hyl )-7-(2-ProPen-1-3/1)-3,7-d
i hydro- 1H purine-2,6-dione (29, 6,37mmol) in anhydrous DMF (15ml)
was added sodi um carbonate (0.743g, 7nmmol). After 10 mnutes stirring
at roomtenperature nmethyliodide (0.44nm, 7mmol) was added and
stirring continued under nitrogen at roomtenperature for 18 hours.
10 The r ed@tdrédthenptiian eywass cbodahivtaiepdrative MACQdo ging tHehitle e@Bpalnie as a
di ssol Vedwhﬂ’e §3118 Agsnigl Q89 m/a neh ymBIadviRi400MbIE] oD 8QaL) (21T e Jer radliC
extract V\@g)[ﬂog I-( fJ1 (5er1%? Andpevaporated to afford the title
compound as (85/6 pur e) 98g, quant ), mz 329.2[ V]

15c) 8- chloro dZME)rOPen 1y AX 81H— purine-2,6-dio
ne 1l o &b %B:rla\twpgﬁogupoun s were prepared’in 5|m|1ar fashiod an purified by preparative or
8- chl or o- mlaﬁia@lw&ad@u(qp[@a(ﬂw% H?L%ﬁ??@%fwlﬁieomhrret hyl ) - 7- (2- propen-1-y
1)-3,7- di_hydro- 1H- i n di oxan (20nt)
and wat er {‘%@?ﬁ RS A

was heated at 100C under nltrogen for 18 hours 20 The reaction
m xture was hegdconcentrat ed in vacuo, the residue was dissolved in

Et OAc (1007l) Japd-emashed with water. The organic extract was dried
(MgS4) fefterel and evaporated. Purification by SPE (Si, 209g)
eluting 2: t 0OAckycl ohexane afforded the title conpound as a white

solldélog, 689 . rrlz 241. 1[ MH1. d)

8-chl & - et 6/1 1-nme 13/1 3, 7-di hydrO IE)UI’I ne- i 9ne
sollution YMR (400MHz, oo ), 8u 4.51 (2H, dt, J = 2 d 6Hz), 44 (2H fd= 7Hz) %2.78-2.08

8- chl or o- tRHrevylk 247 (MHr open- 1- y1) - 3, 7- di hydr o- 1H- puri ne- 2, 6- di one
(100ng, O0.42mmol) in anhydrous DVF (3nl) was added sodi um carbonat e

(58N, 0. BAwmPM 31: 8adnloPs-31ELAR WD 351 difydrd1 9H-Blrhel2 6QEhde (0. 043,

0. 54mmol ) added and the reaction mxture stirred at room

t enper at urg nitrogen for 90 hours. Pd(PPI13)4 (73ng, 5
0.063mm{,\% é'n added and the reaction vessel evacuated and
fl ushed th

Mn (x3), norpholine (0.37ml, 4.3mpl) was added
and stgrring tenperature under nitrogen continued for 4
hours. ThHMRE(amMHm MEOD) &, was (2H,ldttledd8raridretHzy, B3AS @RS = szl Midshes
with 2M Hg ﬁ\ﬂﬂ@&iﬂﬂg(ﬂh%)%gmgggm-fact was dried (MgSOH4) filtered
and evapor ate Purification by am nopropyl SPE (5g) |oading the
conpound and washing with 10 MeOH before eluting the product with 5%
Ac OH MeOH afforded the title corrpound as a vvhlte solid (67my, 709 .
NVR: %(H(ﬁ sny1-V)-Byphlere-3,7-0 d H 2 d(S 3H)

3.97(q, 2H, ',5"2) 14 46(1H br’ s); rﬂz 227.2[MH]1 Al |

publ i catiﬁS | [}Clcpdl ng but not limted to patents and patent

appl icati ~edted in this 15specification are herein incorporated
by ‘refer encé as if each individual publication were specifically and

i ndi vi dual Ify indicated to be incorporated by reference herein as
t hough ful I'yenset forth.
8-chlore-3,7-dihydro-1H-purine-2,6-dione  {100mg, 0.44mmol) was stirred with sodium
carbonate (52mg, 0.49mmol} in dry DMF (3ml) for 45 min., then 4-bromo-1-butene (66mg,
0.49mmol) was added and the mixture was stirred under nitrogen at 40 C for 65h, After
25  cooling to room temperature, the mixture was thoroughly degassed by evacuating the vessel
and refilling with nitrogen several times. Tetrakis(triphenylphosphine)palladium(0) (102mg,

0.09mmol) was added, the mixture degassed again and then morpholine (0.385ml, 4.4mmol)

added and stirring continued for 6.5h. 2M HCI and EtOAc were added, and the 2-phase
system was filtered to remove a yellow precipitated solid. The organic phase of the filirate
30 was separated and evaporated. The residue was dissolved with warming in THF-MeOH
(1:1) and loaded onto an aminopropyl SPE (5g) which was eluted with THF-MeOH {1:1)
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Clainms 1. A compound of Formula (l1): O IR3 O<PThr----N I, R (I) 5or
a pharmaceutically acceptable salt or solvate thereof, wherein Rl
represents hydrogen or nethyl; R2 represents C4.6 unsubstituted
n-alkyl; and IR3 is chlorine; with the proviso that when IR
represents hydrogen, R2 is other than n-pentyl. 10 2. A conpound
according to claim1 wherein R2 is n-pentyl 3. A conpound of fornula

(1) as cl ok by Melor Hhé— i BB A®HBMCREOH®CM f(@ﬁﬁ)’h‘h@pﬂﬁﬂbﬁ’f}achon was
3, 7-di hydy g ﬁvg?%guﬁﬁgg agﬁn? 2668 Bl  HORY Jﬁ@&%tgoh@%e d;;v accept abl e

i o e
5. A conp#ifd: é@&ﬁ*@% 315ar‘i‘y56§1é“ df) é’l@?r@% i g2 g 1BfMUse in human

or vet®rinary 20nedicine. 6. A corrpound accordl ng to any one of
clains 1 Exambsésﬁﬂt Sechiora-A-(6 : j spinek
met abol i sm

NMR (400MHz, MeOD), 84 4.40 (2H, dt, 48 and 6Hz), 3.98 (2H, t, 8Hz), 1.80 — 1.60 (4H, m),
1.52 — 1.35 (4H, m). m/z 287 [MH]
10

( Example 54: 8-chioro-3-ethyl-1-methvl-3,7-dihydro-1H-purine-2,6-dione
o]
~ iy
Jore
o) r»lz\ N

156  a) 8-chloro-3-({[2-(methyloxy)ethyl]oxylmethyl)-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-

dione
jI )

0\
To a solution of 8-chloro-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-dione (6g, 26.5mmol)
in anhydrous DMF (30ml} was added sodium carbonate (3.09g, 29.15mmoal). After 10
20 minutes stirring at room temperature methoxyethoxymethyichloride (3.03ml, 26.5mmol) was
added and stirring continued under nitrogen at room temperature for 66 hours, The reaction
mixture was concentrated in vacuo and the residue dissclved in EtOAc (100ml) and washed
with brine (100ml), the agueous extract was extracted with DCM (100ml) and the organic

* extracts dried (MgSOs) combined and concentrated in vacuo. The residue was rituated with

25 EtOAc and the solid filtered off. Concentration of the filtrate afforded a light brown oil that
was absorbed onto silica and purified by SPE (Si, §0g) eluting with a gradient of 1:1

83



257. A conpound according to any one of clains 1 to 4 for use in the
treatnment of diabetic dyslipidaem a, m xed dyslipidaem a, heart
failure, hyperchol esteraem a, atherosclerosis, arteriosclerosis, and
hypertrigl yceridaem a, type Il diabetes nellitus, type 1 diabetes,
insulin resistance, hyperlipi daem a, anorexia nervosa, obesity,
coronary artery disease, thronbosis, angina, chronic renal failure,
peri pher aﬂ-:tovsa&gm!dr@karmh B do aifors thedile corgmung as Awbithesdid (0. 3¢%Bdmdi ng to
any one cé[[ ﬁ's 1to 4 for use in the treatrrent of dysli pidaem a,
otel nae

hyperllpopr m a, hyperchol est ema of. pertriglyceridaen a.
9. Use ofb)aS@blﬁwoumﬂab%E e vicsy)s atetthIJZri PrRES 0 P
manuf acturep@fneaéélﬁnéh canent for the treatnent of a hunman or ani nal
subj ect havi ng condition where under-activation of the HWA4A
receptor cofributes to the condition or where activation of the
receptor \M e beneficial. 10. Use of a conpound according
to any one Vof [o}-aﬁlms 1 to 4 in the manufacture of a 5medi canent for
the treat%re Of disorders of lipid nmetabolism 11. Use of a
conpound accogding to any one of clainms 1 to 4 in the manufacture of
a nedi canent r treating diabetic dyslipidaema, m xed

dyslipi daem a, gheart failure, hyperchol esteraem a, atherosclerosis,
arteritsclerosis, and hypertri gl ycerl daem a, K—ﬁe 1 10di abet es

mel 1 i t us, Ta 3 geiution @f &19@19@53 ({er{metiyiex)ebyiond ety Ay FerapeRs yRdn-dihydro-
anor exi a ﬂ%btyrﬁéaz 6-8i8RS ;ztgya smamwaﬁhwrtterw:d(ﬁm% adbedDsdzam ﬁarbonate
an I na, ¢ 705" G e ajlﬁt r@ | t[r 31‘ To) Ee erahﬁe et% lod|cie-:‘(rﬁ)5-t)--’iJ

accor di ngP6°&rd fier ©mp ‘t"l? o8 PRESRERL Y RS

medi canmentrhiaclj Wat adsat rmdsth'fmg/edntlmedalemrat ttogpreat roQo ananesdturgdor 18 hours.
15hyp Chﬂ‘leergéc?’ Bﬁﬁmtlﬂ'eWas r&é{r&%ﬁ{rétécg}n%@ﬁd Eﬁil‘a% r@mduﬂssoﬁe@hﬁé’t@.ﬁ% al

fornmul-ati on ound accordi ng 1to
4 and oneﬂrtdrwa%?few'ﬁhvmedﬂw aThe@r@@@@ﬁ{raa%w@s Hr’qddg{\qtsg‘*) f@?’@?ﬁl‘%nt s or
carriers. o\2Rddted Ao STUTDtHRAKIE 66mfduhd aslaitan @It(B5% paw) (2aBel duant. Pz

separ at elu%/ LZi{ﬁﬂtientl ally or sinultaneously in separate or conbi ned
phar nace zll formul ati ons, said conbi nation conprising a conpound
according to any one of claims 1 to 4 together with another

ther aﬂ?“t cal '(aY it H‘fﬁetﬁﬂ?ﬁﬁ—pro%m—yl)é PRRYFR ML, 5-iRpaUI at i on
conpri si n 3 a conpound accordi'ng to any one of claims 1 to 4;
(ii) one or actl ve ingredients selected fromstatins, fi brates,
bi | e-aci d_bi g resins and nicotinic acid; and (iii) one or nore
physi ol oglj\JQ[/:y ceptabl e diluents, excipients or carriers.

{ To a solution of 8-chloro-1-methyl-3-({[2-(methyloxy)ethyljoxylmethyl)-7-(2-propen-1-yi)-3,7-
dihydro-1H-purine-2,6-dione (2.9g, 6.37mmol) in dioxan (20ml) and water (20ml) was added
5M HCI ag. (20ml). The resuiting mixture was heated at 100°C under nitrogen for 18 hours,

20  The reaction mixture was then concentrated in vacuo, the residue was dissolved in EtOAc
(100mi) and washed with water. The organic exiract was dried (MgSO,) fittered and
evaporated. Purification by SPE (Sl, 20g) eluting 2:3 EtOAc/cyclohexane afforded the title
compound as a white solid (1.04g, 68%). m/z 241,1[MH’].

. @), 8-chioro-3-sthyl-1-methyl-3,7-dihydro-1f-purine-2,6-dione

X0
25 ]\
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30 16. A method for the preparation of a conpound according to any
one of clainms 1 to 4, the nethod conprising: (i) alkylation at Ni or
N3, or dialkylation at N1 and N3 of an N7 protected xanthine; (ii)
chlorination at C8; and 35(iii) de-protection; in any order providing
de-protection is carried out after alkylation.

10

156

To a solution of 8-chioro-1-methyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
(100mg, 0.42mmol) in anhydrous DMF (3ml) was added sodium carboniate (58mg,
0.54mmot), after 10 minutes stirring ethyl iodide (0.043ml, 0.54mmol} was added and the
reaction mixture stirred at room temperature under nitrogen for 90 hours. Pd(PPhs)s (73mg,
0.0683mmol) was then added and the reaction vessel evacuated and flushed with nitrogen
(x3), morpholine (0.37ml, 4.3mmol) was added and stirring at room temperature under
nitrogen continued for 4 hours. The reaction mixtue was diluted with EtOAc (25ml) and
washed with 2M HCI aq.(25ml). The organic extract was dried (MgSO,) filtered and
evaporated. Purification by aminopropyl SPE (Bg} loading the compound and washing with
MeOH before eluting the product with 5% AcOH/MeOH afforded the title compound as a
white solid (67mg, 70%). NMR; dy (400MHz, d°-DMSO) 1.20 (t, 3H, J=7Hz), 3.22 (s, 3H),
3.97{(q, 2H, J=7Hz), 14.46 (1H, br s); m/z 227.2[M-H]".

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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Claims

1. A compound of Formula {I):

0
1
R~ ﬁ
N 3
L0
o) ITI N
R2

(N
or a pharmaceutically acceptable salt or solvate thereof, wherein
R' represents hydrogen or methy!;
R2 represents Cq.s unsubstituted n-atkyl; and
R®is chlorine;
with the proviso that when R' represents hydrogen, R? is other than n-pentyl.

2. A compound according to claim 1 wherein R? is n-pentyl

3. A compound of formula (I} as claimed in claim 1 which is 8-chloro-1-methyl-3-pentyl-
3,7-dihydro-tH-purine- 2,6-dione or a pharmaceutically acceptable salt or solvate thereof.

4. A compound as claimed in claim 3 which is 8-chloro-1-methyl-3-pentyl-3,7-dihydro-
1H-purine- 2,6-dione.

5. A compound according to any one of claims 1 to 4 for use in human or veterinary
medicine.

6. A compound according to any one of claims 1 to 4 for use in the treatment of
disorders of lipid metabolism.

7. A compound according to any one of claims 1 {o 4 for use in the treatment of diabetic
dyslipidaemia, mixed dyslipidaemia, heart failure, hypercholesteraemia, atherosclerosis,
arteriosclerosis, and hypertriglyceridaemia, type Il diabetes mellitus, type | diabetes, insulin
resistance, hyperlipidaemia, anorexia nervosa, obesity, coronary artery disease,
thrombosis, angina, chronic renal failure, peripheral vascular disease or stroke.

8.7 A compound according to any “one “of claims 1 to 4 for use in the treatment “of

dyslipidaemia, hyperlipoproteinaemia, hypercholesteraemia or hypertriglyceridaemia.

8. Use of a compound according to any one of claims 1 to 4 in the manufacture of a
medicament for the treatment of a human or animal subject having a condition where
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under-activation of the HMI74A receptor contributes to the condition or where activation of
the receptor will be beneficial.

10. Use of a compound according to any one of claims 1 to 4 in the manufacture of a
medicament for the freatment of disorders of lipid metabelism.

11. Use of a compound according to any one of claims 1 to 4 in the manufacture of a
medicament for freating diabetic dyslipidaemia, mixed dyslipidaemia, heart failure,
hypercholesteraemia, atherosclerosis, arteriosclerosis, and hypertriglyceridaemia, type i
diabetes mellitus, type | diabetes, insulin resistance, hyperlipidaemia, anorexia nervosa,
obesity, coronary artery disease, thrombosis, angina, chronic renal failure or stroke.

12. Use of a compound according to any one of claims 1 to 4 in the manufacture of a
medicament for the freatment of dyslipidaemia, hyperlipoproteinaemia,
hypercholesteraemia or hypertriglyceridaemia.

13. A pharmaceutical formulation comprising a compound according to any one of claims
1 0 4 and one or more physiclogically acceptable diluents, excipients or carriers.

14, A combination for administration together or separately, sequentially or
simultaneously in separate or combined pharmaceutical formulations, said combination
comprising a compound according to any one of claims 1 to 4 {ogether with another
therapeutically active agent,

156, A pharmaceutical formulation comprising:

(i) a compound according to any one of claims 1 o 4;

(iiy one or more active ingredients selected from statins, fibrates, bile-acid binding resins
and nicotinic acid; and

(iii} one or more physiologically acceptable diluents, excipients or carriers.

16. A method for the preparation of a compound according to any one of claims 1 to 4,
the method comprising:

(i) alkylation at N1 or N3, or dialkylation at N1 and N3 of an N7 protected xanthine;

(i} chiorination at C8; and

(iil) de-protection;

in any order providing de-protection is carried out after alkylation.
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