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NOVEL COMPOUNDS The present invention relates to

therapeutically active conpounds which are xanthine
wa@lesswasves, processes for the manufacture of PEHER2005/001449

derivatives, pharmaceutical fornulations containing

the active conpounds and the use of the conpounds in

t herapy, particul ar| NQVEL BOMRQUNBSnt of di seases

wher e under-activation of the HWA4A receptor

o S i} 505, RS g e Al 8 s
derivglivesy RIoces?sh fge the TENYIRLLS ¥ G eebtelies ehgraaceutioal formulations
contaibieg rtbe aclivepestuaids apd dhe lueg of e perapeungs in frerapy, particularly in
the tFéa?ﬁéﬁfonﬁs_éé@@@@Hlé@Surldi‘éﬁdpﬁ\@tiorﬁ BetHer IQH}MR méceibftor_ Collgtribfutes to the
. , ; ore at risk o

dlse%grd&%\?g%%&%?&yl gé%g%@gﬁﬁllh@%ntaep ﬁ%g fibrates,

bi | eaci d binding resins and ni.cotinic acid. Nicotinic
Dyslipidiadm{aNiisa@ genaxalBterint aséd o higscriitese indiMdsthlsc Withi alagrtant lipoprotein
profil%@.gl(?mg%ggﬁ%é’ ﬁ%‘irﬁclb@sa%aéfi Rippuilid Dsaehfor s trégtiBht 6f patients with

. . i : . 0 Of i .
dy.S|I%Ié?%mi%s am? %ﬁ?ﬁfﬁh% @sgn&g({a)[%é%%gwgi g%%%%et %}\c?gfwfa 'gie'ﬁlﬂg, fibrbtes, bile-
acid pirndijigyesinsnd) nigpfisic adigs NicatiRiccarid d¥igrins aiB, vilamighbpas pgen used
clinicafly for @serdygeareint patiehts evthfvativys focmd of @ydiiFidpens. dhe iprimary mode
of adtldhNorBhit&inte B6RaS ivia fridibitBAt BPRbITIReL R N5k &RyIjdafde lipase (HSL),

i s ' P, ot RO Ry U B0 i st

hepagin dateretabelisre 4o eeduce 4he foutpub ob LBLnadCKP). (vt aRd verytlgw density
Iipopf’cﬁéiblt. tRéduckd o/LEASkdelbRire (thowht de tawdrycHolgatgroloesten)ransfer protein
TR0 AT AGHIISCH Sk AFS8E) Mt e o v
causg Gloffip GBSAVSHbicE cvERr e BRI | ot VERICYR; Paduces a very
desinabléattierajion év ipaprajein\argliless meducing lewels eft ViiDlc pechPhgvhilgiLincreasing
HDLN SitotiRicCadi@ inds hiiso desh depedhsta@aN®t hates dise@sd anadifying benefits,
redugihgetﬂéepr%g@sgi}ﬂh dbﬁﬂ:?éds‘n?r tHe® é%ﬁ:)nt e PEHIEGSBliCTesions and
and 1 nctedsing the regression of° at herosclerotic
redugipg ithgaunbgy of @G@Vﬁﬁ’”?%@vﬁ“l}ﬁﬂb?e‘@fa' &Y ovascul ar

events i n seye_ral t_ri als. The ob_served_ i nhi bition of
The GB%erP¥d HHHdNLCHBE I hitSMidTBEY ticatiiBst i8trRedifeddy a decrease in

cols£E 1S otk Moo B RATIES clFsdP P REG ey mecaes
inhibgigeraflagenylyl velage. Reseatt the Crafateis pouples fecepiap EM74 and HM74A
haver lessrpldentifickdNi&d reaaplotdVitd Aidutivie deisk (PCT @atent mpplicaion W002/84298;
Wis{/g)%?.tggrz%olf ©herll SRbBNDEs 3¢4)d oBEE-Da At efthe AINDA iseBléRR of human
HM74A may be §éund in Genbank; accession number AY148884. Two further papers
support this discovery, (Tunaru et. al. Nature Medicine, 2003, 9(3), 352-255 and Soga et. al.
Biochem Biophys Res Commun., 2003, 303 (1) 364-369), however the nomenclature differs
slightly. In the Tunaru paper what they term human HM74 is in fact HM74A and in the Soga
pap’ér HM74b is identical to HM74A. Cells transfected to express HM74A and/or HM74 gain
the ability to elicit G; G-protein mediated responses following exposure to nicotinic acid. In
mice lacking the homologue of HM74A (m-PUMA-G) nicotinic acid fails to reduce plasma
NEFA levels.

Certain xanthine derivatives have been synthesised and disclosed in the prior art. For
example, EP0389282 discloses xanthine derivatives as potential mediators of
cerebrovascular disorders. A range of xanthine derivatives were identified as adenosine
receptor antagonists by Jacobson et. al. in J. Med. Chem., 1993, 36, 2639-2644.
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Wse et. al. J Biol Chem, 2003, 278 (11), 9869-9874).
The DNA sequence of human HW4A nmay be found in
w@zmbarieso accessi on nunber AY148884. Two f urt hECT/PPI9e3/601449
support this discovery, (Tunaru et. al. Nature
Medi ci ne, 2003, 9(3), 352-255 and Soga et. al. Biochem
Bi ophys Res Commun., 2003, 303 (1) 364-369), however
We ridaepreesmrcyratip e xahithihe deritiveditvhich are selbetivELaganistspapies nicotinic

acid Egol%gtotr Wﬁ\)é?réflﬁim f'élnﬁ[]f ?Tégzliri %ngft?é‘a'\;'ivrgﬂw é%é@ﬁggxié Bnd RBppression
of digeadns pBEct b 2eBieR AP DR CaIP s 1 theyglsease o whers
activatiinl ofttihe tespeplor wiltbechbepefieiak ei n medi at ed responses

foll ow ng exposure to nicotinic acid. In mce |acking

I f HW4A (m PUMA-G nicotinic acid fails
2um 12 Rt NEFA | evel s. Certain xanthine
derivatives have been synthesised and disclosed in the
The présent aventidroprogidaspherapdEtiodiiyoadve Hagthings derivetiveshand the use of
thes&l B6iVAAVAY RSB PP PRiularly M PdAMBN0dF dissaebs arescuder-activation
of th%I Ig@\@{ﬁ?‘? Fe%apt’ér Eﬁﬁﬁﬁutgg toxl‘ﬂetotﬂie%?e ‘3?%{‘4@ ééfi.@gt%'dﬁe{fqhe receptor will be
d ‘1 ed” as "adenosi ne receptor antagon] s 3 y . .
benefigiabb dbnpaticular . dispasgs 19k g iPigh dpgtabalighy inglgding™ dyslipidaemia  or
hypeBipdprakérideniia snomap diebetitt dysligidarmpiagndyaineddysipidaemia, heart failure,
hypep&{ole;éfgréé/rﬁ@, Wil adtutr Afje8sd In%@dﬁ@%hérb&l%sf?,h@rteriosglerosis, and
I.cotinic acid receptor a , ,
eSSttt i S o N i 2y Tl B boutes ror
cororpry 2y diprase. di@Ebosis: apainRoshionic Fengl failspt peripheral vascular
dise®etdrRirstoRat dd Well #&stht eatdievadtidadadicationslassaiated ivitatyiperll diabetes

melliﬁfﬁvéﬁt@ilrd?b%%sg’fnsmir{ tesREare8 NRfdeRipRlacmp MBFekiPherld¥, obesity. The

0 present, i nventian . provides . o
COmROHEISS SR 7150 BP\PT ST N e LA PP dUA P Yeiseatgs o gonditions, as
set oytkiriber balese derivatives in therapy, particularly in

the treatnent of di seases where under-activation of

Inter&%?ia%?&n{u%ﬁﬁ%%eﬁ%g Lhé HFq%éfée%ea%ﬁrikS’écPﬁ@‘éﬁ Bfrp] WiHeHe? aspects

ctivation o e receptor wl eneficral,
of the HveP¥aN- ar di seases of |ipid metabolismincluding
dysl i pi daem a or hyperli poprotei naem a such as

Detdfle@Pabérptigd of ineilgab@ and m xed dyslipi daem a, heart
arTure, hyperchol esteraem a, cardi ovascul ar di sease
i ncludi ng at heroscl erosis, arteriosclerosjs,_and
Accargipe fq PrgyRsReet ¢Tdhig iVENtions We Repvide HéOE‘BHﬁﬂBL?desO"WHk? & so
find favour as therapeutics for coronary artery

di sease, thronbosis, angina, chronic renal failure,
peri pheralQvascul ar

H
R1
\N N
)\ l />fR3
o) Iil N
R2

0
and a physiologically functional derivative thereof, wherein

R' is selected from: hydrogen and C;.4 alkyl which may be optionally substituted with one or
more groups selected from CN and CFs3;
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di sease and stroke, as well as the cardi ovascul ar
i ndi cations associated with type Il diabetes nellitus,
WO 2@e/077960 abet es, insulin resistance, hyperl i pPCHEP1085/001449
anorexi a nervosa, obesity. The compounds may al so be
of use in the treatnent of inflanmmuatory diseases or
R? iscamfedtitad foory; Cas upetbsiititted alkylhCr.olgddybsibstituted witiiioae esmore groups

seleét@d frYinAfiuofing ant®N) Chsaliendl, phisreasiaRisC dakeryi, bad ber sliy substituted
with Cagl Wrther aspects of the invention. Detailed

cri’gtion of the In tion According to one aspect
and § 'Stq?i%tqdrf%ﬁf‘ﬁ@ﬂen Wé‘ygplovi de a compound of Fornul a

wnth (He)pro\ln$o toall a physiologically functional derivative
RbresthRr @i hdR' IcprexehR &gl R¥i9 Bthehbnqeesyl;and

th

O LA S Dochis Bl o Bl

(il v@@né%tr@@reﬁse@iﬁq@ @B&@nﬁﬁs (RReFGR %l&y'aﬁkgﬂ otherharmByiyh, pnd

(iv) vileh R repitesdntei@, b atigl Cb,CNpore(Cit-RGFs Réds ettieethanboanched alkyl.
fl uor| ne and CN, C5 al kenyl, unbranched C4 al kenyl ,

al k bst t
The S0oShih B kROR U0 sl ), velag e @Lb%{ By afn o the
HM7¢A) regpetar ROniribplessterihe diseasgner wmer@eﬁﬁfé@am of dheyypceptgr will be
bendfigialt ver patiatiapr dipgases( idf) lipide mét@bolizpr emelutimgBrdyskpidhemia or

hyp:\% ﬁé&ﬂﬁa%ueﬁ QQlﬁgbedeysﬁpleéé]ﬁlra dnldahixd Bibidabinid, heart failure,

repre
hyp eSSt%??f@Fa Pﬂrgﬁwﬁﬁﬁ “’rsﬁﬁaé mc[;;%lmhelﬁigg@ﬁpeggﬂ%clérosm and
hype@itigiceridagmia. GM 1ch, dhe (coMPPBTI3MaRzalse; find Havour Hsntherapeutics for
coroRargNCAtedly alideske, THiembEsIR Oailsa, asheorié rundl falure @eripheral vascular

disedde S B s § émg?@%scgvz{was Mmgélc%ﬁ}n%‘ég%&é{e&’@wth fbe It diabetes
mellifisy yp&: ! ﬂﬁg)%?s't'?r%’ lip feipipnre: WyPerip Qa%ﬁeﬁl‘%reé'? nerypsa, obesity. As
suchpthe tcompbamdmkpféle@sweotﬂnverrmpm maytfadalseasn agwlstsdcbmzyrtlal agonists of

HM7AXSHVTUAaRsdRateFs).hyper | i popr ot ei naem a such as
di abetic dysl i pi daemi a and m xed dysli pi daem a, heart

failure, dy perchol est eraeni a, cardi ovascul ar di sease
In parfigulal ENMRPIEDERIF.J dF §pIESIEd TTORT t faidreasds Sr-oaiky,; ChiadN and (CH.)sCFs;

In more particular embodiments R' is selected from: hydrogen and methyl

In certain embodiments, R? is selected from: Cs.qo unsubstituted alkyl, Cqsalkyl with one or
more CN substitutions, Ci.io alkyl with one or more fluorine substitutions, Cs alkenyl,
unbranched C, alkenyl, and C,., alkyl substituted with cycloalkyl. Particularly R? is selected
from; Cs.1o unsubstituted alkyl; (CH2)4.sCN; C..5 alkyl with one or more fluorine substitutions;
Csalkenyl; and C,.4 alkyl substituted with cycloalkyl. More particularty R? is selected from Cy
unsubstituted n-alkyl, for example pentyl; (CH2)1.sCN, for example, (CH2)CN or (CH,)sCN; Ca.
4+ alkyl with one or more fluorine substitutions, in particular where the terminal carbon is fully
saturated with fluorine, for example (CH,)..sCF3; and Cs alkenyl, in particular, where there is
only one double bond, for example where the double bond is located between the fourth and
fifth carbons (terminal alkenyl).

In particular embodiments, R® represents halogen. More particularly, R® is selected from:
chlorine and bromine. Most particularly, R® represents chlorine.

It is to be understood that the present invention includes any combination of particular
embodiments and covers all combinations of particular substituents described hereinabove.
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hypertrigl yceridaem a. As such, the conmpounds may al so
find favour as therapeutics for coronary artery
waele@easm®so t hr onbosi s, angi na, chronic renal faPCTUER2005/001449
peri pheral vascul ar di sease and stroke, as well as the
cardi ovascul ar indications associated wth type |
Partigilabeareppungs pf thgPreseppiaventionned4des, i nsul i n
resi stance, hyperli pi daem a, anorexia nervosa,

(8- CHBI%Z? 53610631 54 7htef Qﬁyo‘?@@%“?@fﬁ )g{agéfgﬁltlﬂg ?fleglt Adoni St s
3- BUB‘I’\é E‘K E’éﬁ%‘l'rg'legfg iR "Pn parti CE| ar °

8- Chmmddhﬁﬂ?m%peml & d&wﬂ@tﬂé@um%ﬁﬁ disngr ogen, Cl-4
8-Chﬂ3r8-33L(4 A Eob dty() 3L R YB3+ 1 H-puriner Z6faidorie] cul ar

8-Bromo-1ot ?I@ggﬂt |d397%1ﬁ4 Bfc- Lﬁﬁés%ﬁ%&gégfpoam”d@”etlgy'

8—Chmsg@d§mmﬂearoarqw“5 e e e o o
8 Crmmgtpropuhse(asz 2-gifluometiykyd, 7-dihydrodiiépwinendpelidneuor i ne
Sdhlotrcbl-ﬂLrﬁéél‘ -E2B-diblylRAYH-pukiip 8rnidred C4 al kenyl, and

(3 B é‘cr%:%ﬁ oMt 93 Htﬁ%g&ii)%ipo ?Mf@ﬂﬁ'%}ﬂt et%ﬁ{n‘ilécu' arly

frgnt
8-Chiqresy(2- %@RP"OW eyl Fj'thrPh1"'6W€'r8r t€f | uori ne
8- CNmb—QtS -bisd, ébﬂMfluﬁﬁaballyk)e‘h?-ldmydm Hepurdnea® Rydiormubst i t ut ed

4-(8-Uhidho-4 ¥RetRR %MH}OXB@@G Pﬂéﬁér@drloa(ﬁﬂ!¥>uﬁﬁ’-3lﬁ)b§@héuﬁtrﬂ>@ from
8- C*f%fé SRR A ARl G PR B

1-M mww dipxar3meatyb?. b f-tetrah M‘éfPr r#ép@r -P%repnlérﬂ% in

8 Cmmo&muwm -miidyle3, 7 iyt ex-tilpatinezaBlaiond, s ful |y

bt @trﬁ&l Wbty -f3|7“léﬁhyd}8a1l-f Qirin@X2¢m|ofe( CH2) 2- 3CF3; and
I ere there is only one

t cul
8 C ﬁ%r‘@n&ﬁc? d'gﬁ‘ﬁoef}a &~ %\éyh@ ®the doubl e bond is
8-Chlase-3tRsepyba: Anibydrote - pwmer%—émef ifth carbons (terninal

3-Buglidanathyl-2,6-dioRes2t 3,6 FHetrargaiwo tipantes 8-cRbanitiees ent s
8' hﬂﬁ{)or | enM?;r'PwP%r?t L i ?/gll-ﬂpurﬁé-z éd“ﬁﬁgeCt ed from

arly, R3 represents

articu
P&rh%’ 3a?‘td r]ygrq aﬂlﬁ’é'”%é@r‘g?%d that the present
4 (8-01111%@42166d10xm¢,I2tﬁdé§tmhydr@cﬁ#bplufaﬂ-(ﬁi)btﬁan%ﬁﬂﬁ cul ar

8-ChisrBachax®Int-fn 3Fo¥iBydo-aHpurinetz gvalohens of particul ar

3- Bugy}f%scth'lotrb’qrgt Slﬁyé%dllfﬁrﬁfe 9}6?19'3&” i cul ar

[8- Crelgr_o&(%@g:]@r@zygﬁtMBZ g-dioxo-2,3,6,7- tetrghydro-’l}fl -purin-1-yljacetonitrile,
(8-Chi2rB2,B-diedordprpgyle2, 3,65 7-tefrainyidne-3 Fafuyiacley acktonitiile,

8- Ch%rg-Ht(MM'ﬁtrﬁlt]br%b@tyﬁﬁzfzéb,@-WIUQrola{ﬁyBlg7 i é’roﬁﬂqipmz 6-dione,
8- Cﬁ?cgqgi-@ 2o 2 iLrlquoroe%yl)% PSM%{ o-ﬁ-l gurmehé/grdf)on%H purine-2,6-d
2,2'-(8- -Chloro-2,6-dioxo-6,7-dihydro-1H-purine-1,3(2H)-diyl)diacetonitrile,
8-Chloro-1-methyl-3-(4,4,4-trifluorobuty!)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(2-cyclohexylethyl)-3,7-dihydro-1H-purine-2,6-dione,
1,3-Dibutyl-2,6-dioxo-2,3,8,7-tetrahydro-1H-purine-8-carbonitrile,
1,3-Dibutyl-8-iodo-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(4-methylpentyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(6-methylheptyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-octyl-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-decyl-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(cyclohexylmethyl)-3,7-dihydro-1H-purine-2,6-dione,
(+/-)-8-Chloro-3-(3-methylpentyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(2-cyclopentylethyl)-3,7-dihydro-1H-purine-2,6-dione,

4
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8-Chl oro-3-(4

4,4-trifluorobutyl)-3, 7-di hydro- 1H puri ne- 2, 6- di one,
wW@2@s0m9sd - met hyl - 3- pentyl -3, 7-di hydro-1 PCT/EP2005/001449

H puri ne- 2, 6- di one,

8-Chﬁ)_é | Orcgqq%w?methyl) r% dllnl/J e g ur}ll’\e-2gd|ondl hydr o- 1H puri

(+/-)-8-GiHorord(2impthgibyiy!)B, T-dihggie- th-plifines?,6etigng, ) - 3, 7- di hydr o
(+/-)-8 10 HiSrara- (%Q‘n&ah@fpéh ne,7- dlhtdro-1H purine-2,6-dione,

8 Ch r@%‘X'd %@Jn 9 7”8’%{?(% -1 dirfleny AR,

PBQ @L‘P 'ngnB’HT‘%tF‘H) -8, Tediydsqd Hopusing-2/6 fepeanydr o- 1H pur |
8 Chtmrd%s(B)cadepmpylpnopyle,’B 7-dihydro-1H-purine-2,6-dione,

8- Ch%réjelcigfc(;clébdtﬂewshomnﬁfﬁd’rbem-hyur)rre% ExffnBydr o- 1H puri ne-
8- Chér%ﬁ %ﬁggrfbgtyB's 7(' gf'hﬁdrg Yrpyings? 81%?\?!) 3, 7-di hydro- 1H
8-Chlorg- ,’Sﬁgﬂgon@pmp&)@ 7-dihydro-1H-purine-2,6-dione,
8-Chibrd-8-(BiiLiomoperitylirdi agihy o4 Hipurine-216-diche,/- t et r ahydr o- 3/
4-(8- Cﬁlbﬁi“ﬂrﬁbtﬁyl 2' 6)-955«51"1‘% Mét}a%ydro-SH-punn- -y|) utanenltru
3355 Bdfyfl)g% chiot %L/éﬁ@fd?d THpuhe D d1gh st tRly 87 dihy oro-
6 (8- @hlnecraﬁrdwost aiﬁix@r@hlﬁﬁﬁtwm@n’ﬁ, 15)) 2&@meﬁw@x@aemﬂpur i

8-Chloeo-8-(6-flubonéiyl)-3, B-dihydro-1H-purine-2,6-dione. .
8- Chl or o- 3- propyl - 1- net hyl - 3, 7-di hydr o- 1H puri ne- 2, 6-d

Througheit f1e0eresent. SAECHGRISN 79 the, 2o RGBYIED TR e atops qpmprise”

and 'firghede” and variations such as "comprises”, "comprising", "includes" and "including”

are t8bEhhtefpvetdd mQjIUsWeiﬁ Thati & iHese Whtde Wiré NRerddl B @Gey the possible

mclu% rgmt Qr e?ferﬂ Q@egé f%&}%ﬂé&@éag{]%&%&{j rWl'he%% (ﬁ'\edﬁg%@e%ﬁ allows.

-/ - ur| ne 8 carbonltr| | e,
As u&bd(ﬁelre]n ah8 idrrhe Saalogan’ br yia)o”f%efér i fupdne-chidripay brosir, éirddodine.
i one,

1 » H
s uSsd Gl e ROl (e SPad B bl R8sy rous) gfers to o
stralghb gr brsephed hyc{goca@;bqgnq:l'@arbu epﬁe;@qu@d otherwise, containing the specified
numbenmesthghrbdn 7atdivisy dror Lexdmple, 103-Codkylli ma@ns a straight or branched
hydro%a%%ha% c‘bma%ﬁb Qf BEY ants i HoAVEI@rbbn atoms. Examples of alkyl as
used ighel nGTis8 5t At Igies g resthy) (ieb, o4 (RS J-Brogykand. gyl The
term fraplel} efers specifinally fo-an yn-preseheshivdrogasbon chain.
(8-Chl oro- 2, 6-di oxo- 3-propyl -2, 3, 6, 7-t et rahydr o- 1H pur

As uéia Cljﬁré(lh)tﬂ %32{‘ f&lélbélﬁ){l” efers s {0 a hyd g§oc§rb p ring containing between 3 and
6 carpgn ?t?rf‘%f? risiioh e yhete r‘?a 8'i"ﬁ Nygatss feible bends. o faemples of
cyclogkylfeisaised Berel ipclade rhut lawnaﬁétrﬂyd Jo Gclopdipyyamdbeytidhpuyli n

e- 2, 6-di one,
As used herein, the term “alkenyl” refers to a straight or branched hydrocarbon chain
containing the specified number of carbon atoms which contains one or more double bonds.

As used herein, where a group is referred to as being “substituted” with another group or
having “one or more substitutions” unless a particular position for such a substitution is
specified it is to be understood that a substitution may be present at any position in the

group.
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2,21-(8-Chl oro-2, 6-di oxo-6, 7-di hydro-1/
-/-purine-1,3(2H) -diyl)diacetonitrile,

wW@2@80o96e 1- net hyl - 3- (4, 4, 4-trifl uorobutyl) -3, FeOEP20dS/a1449
-1H puri ne- 2, 6-di one,

8- Chl - 3- (2- |.oh | et h -3, 7-di hydr.o- 1/
As used lbqjgi;ﬂg@_eé’érgl ﬁ%gﬁglp&)égllyefungt!o)nal derivatlivey rerfgrs to any pharmaceutically

accefitaBleDieivatje f sbeatnmmwiod 2f he@resang invehticdy; for Biamplei anearBide thereof,
and REREBs bhi Ipharmacduldhy tatbestable datt Bf & ebriysiing-df formula (1), and any
pharilaBalfishfy 48 hBRiveie o pamepund of Ryl hiytiat wpen gcginistatin
foa r@pml, such as a human, is capagle of providing (directly or indirectly) a éompound of
formfla @ looan astietmetebdiiié hemsidud {isr&efdit wyltbeoadpre giated y-tRode-skilled in
the éSH Qﬁiﬁ’ the gompounlds of7focrlr_nulad(l) may be modified éto J:_)rovide physiologically
runctrgl yelhgivesliebet & o i BedieP b RE ring cEjrBiainas, and that ne
compuips gf formuladl) mayhesn rn@%ﬂsq 3t.more thprhgng Resitianpur i ne- 2,
6- di one,

As uéé’t:jé ‘n)gf IQﬁé QB SpHapmIBEIEAIRC A EhlabR Usdh Y FeRtidh H® Yh! iAgredient
(activg, BRFegHEsY ST escipion) ish PRy ngluded ingp pparRcRHtia foudation for
admipisaiifinoiee? 8atHItoeters 1q that ingprdigsy IbeingradcpPBbIe- itlithe @erselof being
compidtipler witte-ady Eotiedri ing@dients present in the pharmaceutical formulation and not
beind (;él-%t)eglg%sﬁéltﬂé ?Ecﬁﬂérﬁ’[ﬁg?é&yl butyl) -3, 7-di hydro- 1H puri ne

(+/-)-8-Chloro-3-(2-nethylpentyl)-3,7-di hydro- 1H purin
As ugsdbhageidi thederm “solvate” refers to a complex of variable stoichiometry formed by a

solut8-{eh ks nv@nfisry,Ch @dHpBLInE tdh fbomuka (h diahadlt Bvellddf Bt & fy<iologically
rncirel ({9fgine Ferea o o sovapt, S ol for g Ayposss; f g presen
inventign gmaymet interfére with the biological activity of the solute. The solvent used may be
a ph8miadeaticaliz-acBetyinle soivepl IExaopieds) of3sutabiehphbrmadetitioallyi aeceptable
solvent ificidi® Water, ethanol and acetic acid. An example of a solvent that may be used is
wateg énc\m]%h géé?'é %'s%%%{eolggys ¥ Flibvdd fodss %'/opgtg oPire SRHE %nn(?dezstion.
8- Chl oro- 3- (4-fl uorobutyl)-3, 7-di hydro- 1H puri ne- 2, 6-d
It willl lEn@ppreciated that, for pharmaceutical use, the “salt or solvate” referred to above will
be a PhattheRt| 3ckdpiRs©REIPBY Sdivate./HEWEVEH Ghdr§ahd dr RBIvAte8 may find
| one - Ch] or o- 3-&5-flfuororgentn\élg-3 7-di %dro-l .
use, rrﬁﬁ‘?m‘? , 91 e preparation of @ compou f formula (1) or'in"the preparation of a
pharmageticallyasentabietsalfor soleteihegenf1, 2, 6, 7-t et r ahydr o- 3/
-/-purin-3-yl)butanenitrile, 3-(3-Buten-1

Pharfnék%%tirééfﬁﬁ'_%cggép@; dbfy dhQude HnBYY | BikscAb&l Ay Bergd™ Bighley and
Monk35Upy . aYRIT. b 97 0. §10: SuifeinAREREGRUIFEIY; pessptable salts
inclu@ ahblbmeisd-sals formed fhextpe pddition of alkali metal bases such as alkali metal
hydrdxidedi B¥shpted bf BultablRealkalibnétaPsiits are sodium salt or potassium salt. Other
suitable pharmaceutically acceptable salts include alkaline earth metal salts such as calcium
salt or magnesium salt, ammonium salts; or salts with organic bases such as ethanolamine,
triethanolamine, ethylene diamine, triethylmine, choline and meglumine; or salts with amino

acids such as arginine, lysine and histidine.

Compounds of formula (I) are of potential therapeutic benefit in the treatment and
amelioration of the symptoms of many diseases of lipid metabolism including dyslipidaemia
or hyperlipoproteinaemia such as diabetic dyslipidaemia and mixed dyslipidaemia, heart
failure, hypercholesteraemia, cardiovascular disease including atherosclerosis,
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Thr oughout the present specification and the
acconpanyi ng clains the words "conprise"” and "incl ude"
W(amilsmaz%(at i ons such as "conprises", "conpri siPQI/EP2005/001449
"includes” and "including" are to be interpreted
inclusively. That is, these words are intended to
arterospieeogis; lnad prypertrislyseridasiai pe drdishaies melliitse fips Igtiabetes, insulin

reastach@,gW;férlmdae&ﬂ@CarfdréWé hyrvoss;i dbedity. Weseht e campaixitds may also
find f"‘av%)&y\@? lﬁ@b‘éﬁ:@s h&r &Lﬁw r%%ﬁel’f&%aseh%re Bsi OBngnH@'cﬁ‘mromc renal

uor | brom ne and i o
fa"”ﬁs@%f'ﬁh‘@Faé|Vﬁscq%é"sle§??r?n “ (when used as a group or
as part of a group) refers to a straight or branched

Furtie¥RIbRE af ho e skiieveal tasis tHepein7iai apd GiNeLAY ré@eptors are involved in

mflargﬁ‘ugh@% hﬁ%ﬁﬁpﬁeﬁrééeﬂg %ug'ﬂﬁ{p %f \%@EQQF 9!.—1;"9 'neurological

respwmsdeérﬁem@ dﬂféﬁmfnéﬁﬁﬂ%ﬁ ARCprSRdh asst srmo Qf( infgmmatory
cellscauchoss atomosytedxmayiriopkilsoénda blanuloggtea deid thertissnes. This is usually

assotBfddUdfn t?é'@luc,%ﬁe cR@thdliaM Bfflert GurnBEbRY nd Middentt hitb the tissues.
Inflaéxﬂ-@lj étﬁlr? rg%% ﬂs%aﬁe ?ﬁé@ll% Fbﬁerheecf@asbch%rh%‘nﬂaﬁﬁ{ 8617 and can

last ypel@ ﬁe'if@ﬁlfﬁe t fach ehranice | P@’&W‘?P 'may fraarjfest, itgelf through disease
symftgais 0 dhboaint ioh gantidnlamimatoy teramers 3herafbré toaredoce this chronic

inﬂarﬂﬁ%}]ﬁm afh@ vfﬁir e MSB%%P%% A'heSfHY aHipisede géb‘él?'t@ progress.
bon Exanp

es of cycl 6al kyl as used herein incl
but are not limted to cycloproqy and cycl ohexyl . As
Exarogles| oh énflemmatenyedisansas 'opcrrgifjans foepbics the OQWPH%QSgﬁft the present

inveritionb iy C bedlohstedit® ailityoinclubiai thoserdfaihei jointt ipertispledy farttis (e.g.
rheug'{éf%ff rtgﬂtlsc %rsg%grtmt@»”ﬁ%o‘é’meﬁg j&ﬁ)[%ﬁ’ure§ ke ésﬂ:H?r‘it@stmal tract (e.g.

uloeiaRY % rPULP 1 5T 5 GISRERS oS it BT IRLY SSh ot Oggipointestinl
diseameshaaistiijs " ane nuicosdr vflgmetion ueswiing' figm dafsctien, the enteropathy

provBied ibG UhGH-stBrsidd] | AHli-ihRmbiatoly argshsbf the ey i(@g. adult respiratory
dlstréﬁ; ndl'o%% atstrtn‘?a c9sth’|bV&‘?§ra§tcﬁl% tn{lﬁ ruétivd rli H%Qase) of the

hearh & gi myoweltl%%newé.te% &8I Itiplerederass), Of the pancreas, (e.g.
inflachetativabbsaeiated vith diabeteamyelitisaanthewroplicetidrs tae@ebpﬁmeéldney (e.g.
glon@%lbﬂ@h‘n’ﬂ@) ef tha ékﬂﬂ@%l%rrﬁétltkh&d?fagi%eééze'nm/ @iticaAa, bur@finjury), of
the (-g\i(?g qo?r}:ﬂ) % ‘&%:h:ést g{) @?ﬁn{t&f *;nlé fig é%yreﬁ%?tlo?) and multi-organ
diseasssrigita SQ’SFt?m'Ca'HEU%ﬁS)’?W‘Pﬁﬁ é???'ébﬁ'l“i/"‘ﬁé@@ﬁt%lséque'ae of viral or
bactédlV ifextiohs aarzionmfammiatofy fconditidres (elspoaidted hwithipatherosclerosis  and

foIIO\ﬁ iﬁflpéqu: &k 'is%ﬂaérﬁlc%éﬂ?tg‘mkh oﬁwﬁﬁbtﬁ‘%;ﬁbrﬁ‘xgﬁﬂr forl ésxample in the brain
0 CFOVI ding (directly or indirect
°”nd Eiﬁ'ﬂ IFAE a (I) or an active rretabollte or
resi due thereof. It will be appreciated by those
In p&litdiheehd Bompounds of this invention are useful in the treatment and prevention of
inflammation, diabetes and cardiovascular diseases or conditions including atherosclerosis,
arteriosclerosis, hypertriglyceridemia, and mixed dyslipidaemia.

Nicotinic acid has a significant side effect profile, possibly because it is dosed at high level
(gram quantities daily). The most common side effect is an intense cutaneous flushing. In
certain embodiments of the present invention the compounds may exhibit reduced side
effects compared to nicotinic acid. HM74A has been identified as a high affinity receptor for
nicotinic acid whilst HM74 is a lower affinity receptor. The compounds of the present
invention 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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the art that the conpounds of fornula (1) may be
nodi fied to provide physiologically functional
walesoswzoswves t hereof at any of the functional BCDEPXOF/001449
t he conmpounds, and that the conmpounds of formula (1)
may be so nodifi ed at nore than one position. As used
herein, the term "pharmaceutically acceptable" used in
The pé&tbaidl @6 écﬁn[ﬂﬁmdﬁgf golinem (If 4o bbiwaté hid7@d say ter demonstrated, for

examfpi;er, Hg hg% onI\@MFiB eﬁ%}f‘né’ﬁnd RGtHARRbIL Belfaddags.maceut i cal

tion nistration to a patient, refers to
that ingredient being acceptable in the sense of being
conpati ble with any other ingredients present in the

In_vit,q,t‘@gt@ceuti cal formul ation and not being del eterious
0

€ recipient thereof. As used herein, the term

"sol vate" refers to a_c
ror e oy SRt L3Rl ¥ M exarpeing e S0 e
T-ant@gmb)werejmamtélmmmlIE\/II(:'M)qonmlmrag 1 0% Heetabgalipyerym and 2mM glutamine.
Cellsm?T;é BLsH FRYINmf dinGlel Qs dHardro@h ity 6018068 edifluence (18-24h) prior

to trqnﬁ gﬁ an. ohﬁﬁ]&@ Pﬂ@%zyf n(%gn a%&TMt%?ﬁﬁir’FﬂﬁﬁﬁepﬂY“gﬁBQ b @28 "8ubcloned

in toaat manmmpalign exression; tvector {RCRNASe Hvit [fgga naya etransfected using
Llpofﬁétammcr@ugerﬁalﬁoy transfegticabPeg sODMAnwas rE)Q@dp’Vlé@Q)ﬂ Lipofectamine in

0.6mP lé L@ rlfg&fe‘ﬂﬂhbleéibg Vn@f 6RP kel Rcsty® at Soor abm@erature for
30m|§o|p$:t ot géqﬁ- nd a?ei gﬁ]l agf d?ptﬁOlEﬁ/?( a%‘l? \%re e ﬁsed to the
LlpofsciramleéDNﬁanbfe'r&@f Eh £Bd b 0s20% (ifPaieboalf sarti@ 18 M was then
addedNCeneeséretarvdsteaw dhl afi@etra:miec&nna&’%sslsaoxm treatment was carried out
by s@%@n%?&l’blw ug@l ﬁat sAMymIS At 69 r AIP@ANSHrR trah&iE&ionefudias involved

co-rapsieslioR of asREPEISBSRe i 1 G COroGH Faichs may 11 nd

use, for exanple, in the preparation of a conpound of
For ¢ é?fe%ﬂoﬂ dfl Staté clelﬂ lihdether &joae ahéthod Ofasaused to transfect CHO-K1 cells

seed%ﬂ an ﬁ]g%etfltél%?% o@ﬁ (&? @5‘% o‘ﬁfl CE ‘Pﬁes%oée\ﬂé‘waeré hefifShed in DMEM

ceutl

| NC
F-120 04 irBedie bPTYR ! SR A2, Sifiaming, 48h post
transfedtion 1(B& 7me6id, was 194pp©metnm @lltbhéQQméfébﬁe@atl(F"y (G418, Gibco) for

selecfalfaﬁe&témﬂb%né%é@tahﬂééuéd@l@iakamo Retal rebttabiprepdssing HM74A

wer%qrﬁrmﬁé &yﬁ%%d;%ygx%ﬁ% F@lnﬁe ieﬁr?etng%%glﬁwﬁrwa tfhe,"f@dcﬂ (??f"bf nicotinic

acidsalts are sodiumsalt or potassiumsalt. O her
sui t abl e pharmaceutically acceptable salts include

P2 RAbkBldnae l%gélta'ﬁoﬂet Iﬂbsrﬁé'rﬁémﬁr‘éﬁ@-c@ﬁtaﬁﬁ{gc PeMp&ratUlaterfractions were
prepgggiefgorg &gih pg?e%{rgagrbﬁg%ﬁanéaaﬁte? hafest® ﬁ\llltp?‘oé@dwés%&@yaﬁled out at
4°C. Cell pellets were resuspended in 1 ml of 10mM Tris-HCI and 0.1mM EDTA, pH 7.5
(buffer A) and by homogenisation for 20s with a Ultra Turrax followed by passage (5 times)
through a 25-gauge needle. Cell lysates were centrifuged at 1,000g for 10 min in a
microcentrifuge to pellet the nuclei and unbroken cells and P2 particulate fractions were
recovered by microcentrifugation at 16,000g for 30min. P2 particulate fractions were
resuspended in buffer A and stored at ~80°C until required.

[®S]-GTPyS binding - assays were performed at room temperature in 384-well format based
on methods described previously, (Wieland, T. and Jakobs, K.H. (1994) Methods Enzymol.
237, 3-13). Briefly, the dilution of standard or test compounds were prepared and added to a
384-well plate in a volume of 10pl. Membranes (HM74A or HM74) were diluted in assay
buffer (20mM HEPES, 100mM NaCl, 10mM MgCl,, pH7.4) supplemented with saponin
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tri et hanol am ne, ethyl ene diamne, triethylmne,

choline and neglum ne; or salts with am no acids such
W@2008/07iond ne, | ysine and histidine. Conpounds PET/EP2005/001449

formula (1) are of potential therapeutic benefit in

the treatnent and anelioration of the synptons of nany

(60ugiik abeasisepkar WeA beadsaressharmIS0uBMeIHgEs (1BhMaGRPa SO that the
20 @bluh)aoeddédptemaahe/i/enamitans Bad of snethitadredsl ¢°S]-GTPyS (1170 Ci/mmol,

Ame @%‘ﬂ!}ﬂeé @ﬂ@o i% eds &y Slridpiaf Qﬁhlaadd@@%%aéﬁ" H'Following the
i y et i

addi e 5@(@&{95{1@ etg'e tpgar g%rygreeeeeiecg a[;ﬁoxslp%ﬁael%% mcurb.e#edI fg? 4hours at
roorhigpwetaturgl &ttéeuedd@frﬂ@ ingyhgdon perichibe piaieswete reag on eylpadseeker

maching (\AERLLES PLOSUPéRinEiflep e deRrming pies levgls daspédic binding.
anorexi a nervosa, obesity. As such, the conpounds may

al so find favour as therapeutics for coronary artery
In-vivg teghinds  t hronbosi s, angi na, chronic renal failure,
peri pheral vascul ar di sease and stroke. Furthernore,

HM74A dgénr@is%r@ edtRViAGndI& BbagleD r&t8 Q20 0VEZaRy ) MR RIRM Seen fasted
for atalreglslJ W R L¥S grlbnnto tﬂel m&gﬁtfhg%i?éghm@ c%eedqmﬁ/%ﬁgﬁsﬁy (5mlkg)

or byr%bemee@ T%n'{ksbuﬁ@w SRMPlesHEEMY il i @Jee%wgﬁraé@@weaose and
at thee tines pastdosn(tinels randihg froet t mircddd to Slhars asst-dose). Each blood

samﬂ@WErﬁﬁsfer?&Wté QPR a?lnaﬂuﬁeQ(B@BﬂéhngRl%od Mlérofali]%r PST LH) and

contf G54 FBio00 . Prkiesy oA LR TE sl i e samples were

assayed &erdavels gf nafresteritied fattyragidsy NERA) Esing §e<g§1émercrally available kit
(Rantgpl C hibjtidnsofr glbsma eNERA levelsc hrelatmectd pfe-dosenievels, wasl used as a

surrd;_cr;gfe forRiM7YR dgBnidt dt'("ﬁai me. Such chronic inflammtion

mani fest T1tselt rough di sease synptons. The aim

of anti-inflammatory therapy is therefore to reduce
In ordeirsto etarining mhetheratiMddAacamapunsly eyhibitese the flushing response

assopiaysl Wit gicetlic pEidctRsy wefe Hesdd rmgareredthetumgum@mgs Male Dunkin

Hartlgg irn'é§ x @ﬁre'fﬁt%cgmtz é%rgirﬁﬁ"ﬁﬁém ana?sthetlsed with a
mixttrrﬁ Ketagmn Mt dBing i i ke (TR, BRglka Lm)
and padium, pqnmblarmtohal($§g&ﬁalt RPingike l@é gollowirg peaesthesia a tracheostomy

as péridtricdi shd tRS bRiRRId Werdet héchapicay Mettisted @ithtodmialrY1®)2mL/kg, 60

brea@ns rﬁpf 9RS Lgﬁb{‘%@ﬂ 'érf?jl tE% dd (ﬁeg){ Wszfﬁerc%ﬁl%@ted for m ravenous

dr sease

adm'ﬂh‘&f afirs 19 ofast eamREMN d?ﬁ%a@‘e@d'(ﬁ‘aﬁf r Plopd %R é‘bfs a‘h” infra-red
temperdtur@nprabe dBxteels uhstiumgents)omas pfased iBHMmt fremetheetipo phithey left ear.

Tem?é@ﬂ?geiﬂeé&ré?ﬁélﬂﬁhvﬁ@'rrggbrdéﬂtéverﬁfrﬁlﬁu'@aﬁ&h% dhindtes, pfdr to test
comiypy, 410 5 843 Wb BB RNYAEA T8 SHIIRME:  Date e
automalicai gpliectﬁdstgh% Esion (gzpn]pﬁ@r before being transferred for data analysis within
an Excel spreadsheet. Prior to, and at frequent time points after, compound administration,
blood samples (0.3ml) were taken via the carotid arterial cannula and transferred to
Microtainer (BD) tubes containing lithium heparin. The samples were mixed thoroughly on a
blood roller and then stored on ice prior to centrifugation at 1200g for 5 minutes.

Nicotinic acid (10mg/kg i.v.) produced a mean (+ s.e.m.) increase in ear temperature
equivalent to 10.42 + 1.44 (area under curve; arbitary units; n=6). By comparison, the
compound of Example 30 (10mg/kg i.v.) produced a mean (+ s.e.m.) increase in ear
temperature equivalent to 1.52 + 0.39 (area under curve; arbitary units; n=6), a reduction of
85%.
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heart (e.g. nyocarditis), of nervous tissue (e.qg.
multiple sclerosis), of the pancreas, (e.g.
WO ndosamysd | on associ ated with di abetes nel it usP@mEP2005/001449
conplications thereof, of the kidney (e.gqg.
gl omerul onephritis), of the skin (e.g. dermatitis,
Compswndsasicardingdedoemula () have been ninesisafl (188 syntiretic Rxanaples below)

and ((e@teﬂ in 8h& YE MR ofthe é@édys aitscoésddrabosel AmbE’@eCngmpﬁfled compounds
n | o
haveg g ggCrSnb?f%c!i) rQ! bS?éﬁ Ei‘éi Hgﬂr@étggggglaé gy ??é’ o rgﬁt)?r Some
Pa“‘@é@{ﬁ”&@”ﬁ?’ greregp @¥ial infecti ons and
i nflammat ory conditions associated with

Gené}bh@p%éﬁ&]@waﬁnaméalfmdth@m ng hypoxic or ischaenic
I nSu wth or wthout reperfusion), for exanple in

the brain or in ischaem c heart dk/%ﬁése' In .
The piassisparte (MEhweregRpddRUSNG FISANS Vi UlBHPI™ Mass sPECiEgter using
electraspidie pbsithed remisatiand](B8eveerio i give dHT miht aliieitli)omolecular ions] or

electijd%?al? R aflicRREHOVES. S8 kagive (A3ASASIcBllaieRdhddeans

ding atherosclerosis, arteriosclerosis,

) n&gﬁrt riglyceridema, and m xed dysl %Ql daeni a
H {SPRGtER eTE FRserdeds UGG Ac BRkesi eﬁ@%\é'r'z pERScirp@eter using

tetrapedsisibne betheuseerndl sianddased at hi gh | evel (gram
guantities daily). The nost commobn side effect is an

s oA g o 5 PHER et 5l SEBAEFRLA 8l by Dyex
Corpogationdeithsir the Hashe4qi or Elgap d Peiyand cariridees Rrecpasked WithNiraa.

has been identified as a high affinity receptor for

Masg'cﬁr%tcter&' %u@;ﬁl'éﬁ WhblsSto %ﬁod vihelOWRE Rbfchai Wés purlfled by high

rece

e CO esent |nve
perfarmAtcr SiId SRR PR Gtz pum, papen x 1o i.d) with
0.1%diS04t & Watervdnidc96%a4eCNn 856 wiater @Irﬁ%/ zh!)eutlllsmg the following

gradint leﬁlﬁtlbb( cBﬁ’clltIW 44 .0 hinvuté® 6%BVIHD-Fbanipotee r8-i-30%B08.0-8.9 minutes

30%&&25’@@ Bin des ﬂ%’é@s( b)o é § rﬁ\ﬁ&t‘e (a%j"\%%%bhu{%% 95-0%B at a

flow gl ot BriTEIPesih PSRRI 0B PLRFIFT WA eGered by 2
VG Platforsi ass Spmtmﬁedﬂrloordetedﬂﬁg(mmwflme(eﬁEKz93 cells
stably expressi ng the SV40 [ arge T-antigen) were

Prepgaﬁq}{\]/tg ¢1: J{e%,tﬁD{»\éEme@@?% Wh\%"eepg)e]rgﬁ’gt@%gsl Lg’ﬁlleg bS{er{I%erf.ormance
liquidii chrersatagrapby ¢ina t AP IEeARE.SHEh CPIEWC 610cTB X 24 h¥MpBY §-8p with 0.1%

HCOLH inr aatef €A) and . MeENEO.SPAVHOO HELBBartiksingriheagerss i gradient elution
conoﬂtmeéx FELEB384) 105 graHiRAt RMCE drAdibRt FystERTEBYbIRMS: 0-1.45minutes
AR or%% mmt?tes%yagﬁzé iﬂ%ot Fnallr{]u%se%%% 32-34

x/oBus minutes x—
minutes 95—>x%B at a flow rate of 8ml minutes” . The Gilson 233 fraction collector was

triggered by UV (254nm).

SPE (solid phase extraction) refers to the use of cartridges sold by International Sorbent
Technology Ltd.

Strata Phenyl SPE refers to the use of cartridges sold by Phenomenex. The compound was
loaded onto a cartridge previously conditioned with MeCN and equilibrated with 5% MeCN in
water. The compound was eluted with 0.1% HCOH in water and MeCN (0.5% HCOzH) in a
suitable gradient on a Combiflash Optix 10.
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Li pof ectam ne reagent. For transfection, 9ng of DNA
was m xed with 30m Lipofectamne in 0.6m of Opti-NMEM
w@ kiosm77Pechnol ogi es I nc.) and was incubated atPCDBP2005/001449
tenperature for 30mn prior to the addition of 1.6nl
of Opti-MEM Cells were exposed to the i )
As indipated cabavenepmipumdsx oliFermala Bh mayd fieed usgr in2byeen/ @) veterinary
medicRet &l paitilas as WativaioONENIMESA t inethe atlaledientaat b dyatipelaemia and

r ; h after transfection. Pertussis toxin
hype??’ggﬁn%n?erﬁgs carried out by supplenentation into

media at dOngml "1 for 16h. Al transient transfection
Thuss thete éss piovidet\asch tother aspertef the prefent isveptiasra cogeeunsk of formula

(1) ové ﬁys’fd?@giééll&@@ldﬁbﬁélﬁieﬂvatﬁé (l;ﬁereElOforgSBQ’i Rlimnan opetsiimddy enedicine,
: OME A f - .
e
hypegipepIaieleRmia-siEk 85 AIADPUC S BRRITIRARA TRSH AYSHIERPEIS) beart failure,
hyperéidlestatbemizo nadiovasmyldt ischoe freludiwl dtherosclencsisdaeridsclerosis, and
hypedtrigfy8didaRmict 8/ pRO St tdidesdse Ghélmls,! AppemBdidmbeRS, insulin resistance,

suppl ement ed vif t h neti.c ' far .
o R e AR SRS 1 (A B i for
use tefhe freatmgnisefagargnasy @"‘é%@ﬁ@aﬂqmw‘ﬁ@@é %‘Eﬂ'ﬂ%r@i‘é‘&“%iﬁna' failure,
perighabeblaseliRy Sidease and stn@sur enent s, fol | owi ng t he

addition of nicotinic acid. P2 nenbrane preparation -

Pl.asma. menbr - cont ai ni P2 rticulate fractj
Thergs BIONICEH 2 G URPgASparY of JiesssstinsBtione CompRid difPpula () or a
physiciegieally funtipng) dsgiuativedserget éordisern dip wapuiacturcol amedicament for
the pPebh@ieht wesfe diesrdeended lipkl 1 mdtalafisthOrivicliding- HEYslipiddemia  or
o LB A JREDGOStey f ear re
hype{?%??ef?ﬁm&uﬁﬁrdﬁv%‘é“é% e diH e A ProsPRE B sclerosis, and
hyperisiglycéridageda.atype, dootptfetss Joellivg, itypea Inidiabstesnt ipsyling gesistance,
hypdribidRinig! aridiexia weheba,adidsi sk, @l tempuuhdP2re also provided for
antl 0 . . .
v 5 ATy b 3500805 BgBEEP IOREEHY, anqpp. oo ronal falur
pe”%ﬁ'iVE%ﬁUéqré"efel%é%?P%ﬁto‘OKﬁer e resuspended in buffer A and
stored at - 800C until required. [35S]-GIPyS binding -

It wilfﬁeg' ﬁb{}?‘ewﬁfeﬁ R ERISREs Abrel @w&égfﬂgﬁﬁre‘)&éﬂd&o ipRoph§taxisEprevention of
ormat _ba . .
ol o Sy 3 B BT e conctns.

237, 3-13). Briefly, the dilution of standard or test
Accaraing do rhsthee mepant e dree thvamttbna trebeel i proxided the use of a compound of
formula (I)

o)
R1_

N
N
)\ |/>—-R3
-
R2

N

and physiologically functional derivative thereof, wherein:

R' is selected from: hydrogen and C, alkyl which may be optionally substituted with one or
more groups selected from CN and CFjg;
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384-well plate in a volunme of 10m . Menbranes (HWA4A
or HW74) were diluted in assay buffer (20vM HEPES,
WAl , 10vM MgCl 2, pH7. 4) suppl ement ed WETIEP2005/001449
saponi n(60ng/ mM ), Leadseeker WGA beads (Anersham
250mg/ wel I') and 10mM GDP, so that the 20m vol une
R? isaxstbestbd: fooraaG o weblibstisiiecanlky. Gy aliy! srbshitutageyith one or more groups
seledtSPHPOMAIBYT aAd ON, G-/amenll, ursrancHeang, alieenyi]idndt@d, alkyl substituted
with ici]a p) in assay buffer and 20m added to each well.
1170 ’n% the addition of the radioligand, the plates
and Reis selegtaddpm paipgen %‘Hﬁﬁ and i ncubated for 4hours at
roomtenperature. At the end of the incubation period
in th%tﬁ%ﬂhfﬁét@% %Elerrka@am@ﬁt for LiB@ dfeeelent ?faéibdlnﬂdérif W EME Wetabolism
. L US;  Per ki n- r ; ne d : .
g o or el PplEbifadhias i _?ﬁ‘&@gg fhe e s, proyided of
compassdesl FoAmHaI (L) Byihg FeaNSiARES Of 8(BeiceTs Sei e dfsatmer af diabetic
dyslipideemibast miketl atystigidderaiat hda2t fajlures hypéroholestetaemiast iyl Il diabetes
mellitli3e tfﬁéﬁpqmﬁeswﬁﬁs%nﬁi%@@tahe%r@p@ﬂ@mbmia(,wdréﬂa rvdR¥, obesity,
corofh ap et oo, aBkiR AP BB dnd Ghlovasculr
disegsedncldtingaiheraselorasi griaipsclestisy sSnahmarkiglyceridramiar s
post-dose). Each bl ood sanple was transferred to a
In orl%e%ﬁﬁécfi\’néﬂ'ﬁb(ﬁ thBRRERFL D RSRBvilbE b ofpdahd oPRFmbfE) (1) for use in
a cen£r| fuggd ﬁlo, OOgg .f@r 5 g%r(}) tes)i tlo J rOda)gSﬁ Qemia  or
the Ireignt aBh| dISeH %rslol 95 PG anfrk e Qgggﬁgd P _
hyperlipeptoteindemianinaertiouiar teg usaistrovddedisl  serpRyuNngsefi@rmula (Il) in the
manGaBIiRY &f ah | meaivambabler ket teRamghoxgf. dlabblibidyshpidadmia or mixed

dysn@gé‘%ﬁgs Nggr‘ﬁféilﬁ?’eelh?gel?géléﬂk%gﬁég N %%%tés%él‘liﬁus1 Y98 | iabetes,

- . a surrag oni st activity. .
insuify ISt o VP AP HESTe (HETEX NPT R s CEIRHFR piy disease
throrisisf, | angfinangchrenipolepal failursci sitokel aid Ivardiavgseuwiarc disepee including

athefdR3B¥rosR! Srtalsedrdst, aﬁ@ﬁ%éﬂm‘?i s&fllagriigiea- pi gs. Mal e
Dunki n Hartl ey gui nea pigs 00-80QCg) were fasted for

12 hours prior tq being anaesthetised with a_ m xtur
In pesfCURBEETHORE ATy P EUPRaR TOTE L NEERI By kY. CHEGN Bnd (CH2):CFs.
In mofyl particatar eRbopinentBRYislsglectedfiona gdrogein and methyl.

pent obar bi t one (Sagatal, 30ng/kg i.p.). Foll ow ng

e Pu L SRR 5 BERLBOIRA, 30, E05 g st
with pne.on mere REpUPs GelseiedtiTem Ayerine andj GuFaalkemyl.iinbganghad Cs alkenyl,
and CaJ alkyl dubstitetey witheyeoalkyinRdréicéatly, &° is seleciewdfroms C; 1o unsubstituted
alkyla‘fi”.i((_;)e!(]i.hﬁtvviifht bRE R mbigSENCAIBRGHRcha e, ,§ alkye Hith WhePbr more fluorine
subsg‘lu(tslons, r()esseﬁl?e%ty,\ﬁ%kyéncﬁgd ICTfaTk%ﬁ)r/l,eand Ci4 alkyl substituted with cycloalkyl.
More particularly R? is selected from: Cs.1o unsubstituted alkyl; (CH2).sCN; C,s alkyl with one
or more fluorine substitutions; Cs alkenyl; and C,.4 alky! substituted with cycloalkyl. Most
particularly R? is selected from C,¢ unsubstituted n-alkyl, for example pentyl; (CH,)1.sCN, for
example, (CH2)CN or (CH,)sCN; Cs4 alkyl with one or more fluorine substitutions, in
particular where the terminal carbon is fully saturated with fluorine, for example (CHy),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 fifth carbons (terminal alkenyl).

In particular embodiments, R® represents halogen. More particularly, R® is selected from
chlorine and bromine. Most particularly, R® represents chlorine.
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tenperature probe (Extech Instrunents) was pl aced
3-5mMm fromthe tip of the left ear. Tenperature
wore@sresent s were recorded every mnute fromBCHEPRSDEE01449
prior to test conpound and up to 40 m nutes
ost-adm ni stration of test conpound. Data was

Paﬁngﬁb RRPPRUdS forcise i dheHieimeat s Poin the markiactuse pha enedicament for

the béieagnant anaff edisediefor afat lipidinahgtabdismi t hinctudimg Exdtslibidaemia

hype‘ﬂﬁ;{o@ﬁﬂé,hggﬁ,a iidgy: to, and at frequent tinme points
a ter conmpound admi ni stration, blood sanples (0.3m)

taken via the carotid arterial cannul a and

(8- Ch'PEmgﬁé’f“P)@cﬂ 28, TMedpBYHPPerPyrBe)-Yiagstositdlsnt ai ni ng
3-Buityl{8khehloro3¢hdihi/dro- TthummﬁmBemmeer e m xed thoroughly on

8- Crﬁ’ortah%éthm b&fityRS)9-diVaR- S QLRRL-9B-diGk, Kl:f 'Cg'tf | :“00 ol d
8- Cfﬁqg—fﬁ(‘ft fg?IﬂVO'BObH{yB éﬁ‘ gron@-énurgnp ggéj i ncrease in
8-Bremp-Trraaipur penty- %Mim’dr%ﬂt’ putnetg,64dione, 1. 44 (area under
8 cmmme(s 3B-biflueroprapyi}asT-dingdib- 1prum@nzzerdiom t he
HH%%B I%f(z@(@fﬂ?lwro%% hGrol 1Y, Bglrlr%r %g:@ﬁﬁéa mean

e nt to

1.N r

3 B” y—§2:hfgr®—13r§et )é'r%g dﬁwﬂa g’@lﬁ?l"(}'@ ‘ﬁ‘?qear y units; n=6), a
(3-Butglrehlpion2, @n‘dlcas%mﬁpf@umw@rwmuuinﬁgyllaoeﬂémtndel a (1)
8-Chitay3-(Reftlosivpylbeyi) St dihgee-Fypiiirt 2,6-dpxanpl es bel ow)

8 Ch g-1 §§u§@§4 A BirRBR6Rk) "9? Syl 18 PR cﬁ(gnscuzsed

EC50
TEMGINCII G M NG NS
8 Chdlfro-(ae%xbﬁ @r%%:tréluorosthyﬁ Jadihydrol Bi-perines Glitnear e
1-Me2PRR18- ulsk@@paﬁiypwa,@waaydr@um-f)uﬁ‘rféés reéé}gg@ggegnglny; i cal
8- ChE)% '3398 -13{4& QB‘;S% dtjr&ﬁ?o ;’?8(’{\@ %‘é}e‘{é usi ng
8-Chigrest(Feeihubutyessi rdigydrpdhr-Rutnesbicre+ve to gi ve MH+
8-Chiomal-3N{eNty-B;7 - diydzo- Hepurinerisg-dione gl ect rospray negative
8- cmdpéuss@&pﬂn ﬂélﬁ@raﬂfﬁ.@urme@esfdwng? aegvhgfﬁl ar L ?B]ker X
sl Tendd e Do e B S P R e ot e
8-Chigxe-Sr(fapentenainy s d-dimidse-d Heurinp-2sheionst ogr aphy refers
8- Chtomo-pufe'xfllizmﬁimﬂroc’a‘ﬂ-bumb aatduw ng equi pnment sol d by

4-(8- E}-’m @%rcn&s{oai Q%g r,r:1 gbh%;gﬂ filer] ash

cartr e ac
8- Chgﬂr? éé}e - aﬁ‘? 8‘1? g f%’”ﬁ% 8N%her e t he rrat eri al
3-Buiyh8-chloro-fl iedayl-By -dihysiio- 1H-pur|ne—2 6-dione,
[8-Chloro-3-(2-cyclopropylethyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-ylJacetonitrile,
(8-Chloro-2,6-dioxo-3-propyl-2,3,6,7-tetrahydro-1H-purin-1-yl)acetonitrile,
8-Chloro-1-(4,4,4-trifluorobutyl)-3-(2,2, 2-trifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(2,2,2-trifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione,
2,2'-(8-Chloro-2,6-dioxo-6,7:dihydro-1H-purine-1,3(2H)-diyl)diacetonitrile,
8-Chloro-1-methyl-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(2-cyclohexylethyl)-3,7-dihydro-1H-purine-2,6-dione,
1,3-Dibutyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purine-8-carbonitrile,
1,3-Dibutyl-8-iodo-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(4-methylpentyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(6-methylheptyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-octyl-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-decyl-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(cyclohexylmethyl)-3,7-dihydro-1H-purine-2,6-dione,
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performance |iquid chromatography on a HPLCABZ+ 5nmm
colum (5cmx 10mmi.d.) with 0.1% HCO2H in water and
wWOMSAEES) 5% wat er (0.5% HCO2H) utilising thePCT/EP2005/001449
followi ng gradient elution conditi ons 0-1.0 mnutes
598, 1.0-8.0 m nut 0%, 8.0-8.9 m nutes 30%B,
(+/')*§@1'9K°o3'(ﬁ-fﬁ'6th¥§’eet¥ gtbfgmg%p@'@ %ﬁﬁtﬂr@s 9598,
8-Ch91r©-33(@—qyblnmré§sle’9|510+3)mdf@ym -1&d-plrime-2,8dnef 8ml i nut es
8-Chicko BREFIGTFORImeS: ea.awoaw Jrrn@czeserameolt | ector was
r onet er on
HI‘*&?@%&% '%2%@?% Y- O?HII&{J@ ﬁﬁﬁnrﬁ?% W ve h.p. 1.
(+-)-Beshiere-3-Z-matwipantyliser-dinydre-Trapwinead.6-fiesepuri f i ed by
8-Chhurg3-(pyaidhatyimethel )43i ZdihgdroHiHbporine e, &plmy\e,on a HPLCABZ+

8Chm§‘(€§/dl’d'ﬁé ymgt 3%%.%&@%@ Bn :’/os r'ggtHh'en
80%2%-3-(?@%?%@%%0% é hy qré;ﬁSZ %Q PEssed as "x to
8-Chipro-gr(gwyeabutyipthil)-3. eimrerit- @yw&ﬁﬁmﬁol | ows: 0-1

8-ChlofGBi(afiuebuiP,3, - dipdrdOl HypuriteeB 6 Xi(ohey B, 20- 24 mi nut es

8- Chbérc?go(@-’ﬂugr% r’bg) ﬂg%&.&ﬁ%‘ﬁp@% 23¢d|gn%ut es 95(r)x%B at

8Ch?>r%§ﬁ¥V§Hor88ﬁn%'&? SFERISER R BPNEN | Sednsy. SPE

4-(8-Chlora-#rmsild-@. Gestivxerd 2i G irjetrabidno3 H-purird-y\isetandnitrile,
3-(3- Batehml-)dg&%hl@m 8, 7hyldrd-eF patihe R ®-diSes, bent  Technol ogy

6-(8 éEB § PE%”/Y etr§$ﬁ:ré Sl xﬁmts"ylfNa% -JiREnY gegﬁ{etgﬁtgldges
R A G )
8-chlengeid-eihigk brivethyid (7HdiBgdroM Ghpurinedsi-dione.The conpound was

eluted with 0.1% HCO2H in water and MeCN (0. 5% HCO2H)

in a suitable gradient on a Conbiflash QOtix 10. As

i ndi cat ed above, conpounds of Fornula (1) may find use
It is tp bennpersterd (et His Azrept AbRAreRent inveptian inglufiés ams combination of
particateyr i aralbatirserttt ikl davers all tdoenbireatiage we miartizlilar substituents described

hereifl ¥BbiePlof 86HpAUNAB @f ByRRNIA [IOPT ot ei naem a. Thus, there
is provided as a further aspect of the present

i nvention a conpound of formula (1) or
Additigpglly, dhe diresant ynveptien ipeavidesdibei west bive anmcwﬂ off frmulae(l) or a

physiologicsiiyafunationst tderivatiae ythenedi, dh ke iUtk afl & mddidditent for the
treatrﬁérﬁaéfrrﬁlﬂémﬁ'fat ?ﬁ{gé%@é§ o‘?fcdnpfgbﬁis n'&;ttﬁ@jblhis “i;]ér{‘&héfﬁ) Bhritis (e.g.
rheurtg S iy Pofeoar S PSR I Rl iR o RrsonTaintopdaalract (0.0
ulceratiye| goligis, Crohn’s disease, and other mflammatory bowel and gastrointestinal
diseases, gastritis and mucosal inflammation resulting from infection, the enteropathy
provoked by non-steroidal anti-inflammatory drugs), of the lung (e.g. adult respiratory
distress syndrome, asthma, cystic fibrosis, or chronic obstructive pulmonary disease), of the
heart (e.g. myocarditis), of nervous tissue (e.g. multiple sclerosis), of the pancreas, (e.g.
inflammation associated with diabetes melitus and complications thereof, of the kidney (e.q.
glomerulonephritis), of the skin (e.g. dermatitis, psoriasis, eczema, urticaria, burn injury), of
the eye (e.g. glaucoma) as well as of transplanted organs (e.g. rejection) and multi-organ
diseases (e.g. systemic lupus erythematosis, sepsis) and inflammatory sequelae of viral or
bacterial infections and inflammatory conditions associated with atherosclerosis and
following hypoxic or ischaemic insults (with or without reperfusion), for example in the brain
or in ischaemic heart disease.

In a further or alternative aspect there is provided a method for the treatment of a human or
animal subject with a condition where under-activation of the HM74A receptor contributes to
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hyper chol est eraem a, cardi ovascul ar di sease i ncl udi ng
at herosclerosis, arteriosclerosis, and
whypentosgl yceri daem a, type Il diabetes nel | i POUFEP10YHEN1449
| diabetes, insulin resistance, hyperlipidaem a,
anorexi a nervosa, obesity. As such, the conpounds are
the adndifiopropwheeladtivatiorsef tha re¢aptarrvdth berdenelifial cwhiolm arethod comprises

admiMistéring tdisarRiafMnart PR SUBjecEdlpbMtive BBtMiGf B&BAIpound of formula

(l)oﬂcé‘bﬂb&éow%&glva@@é;ﬁ le%ﬁi?S}goWatch%g%§e and stroke. There

aspec the present
i nvention a conpound of forrrul a (l) or a
Agaiphytsisoltediec ahtigrsfood cthebrizié abpecty af ithee grésanédfiverttion inelades any

comlaiﬂattiéhe% P uPéF'éH{b%lerfen?s Wé&/@?’%lf%d;nﬂﬁnaftﬁgs bf AR substituents
desca{;gt?b%re %qﬂ%g(?%r CQHTE;PF?@P?E% ?@P%ﬁpaem a such as

di abetic dysli pi daem a and m xed dyslipi daem a, heart
Mord partticulerly, iiye ereseol ieséreioa gnv\ddesca nmisittmdefec tHeatrealinepbsfedisorders of
||p|dI RietaiisHd fﬁcﬁ’lﬁﬁrgq I‘id?@ée?ma ablt Sy @ﬁi’ﬁb&rbfé?r‘na%mnémguch as _diabetic

dyshppég?lg@e?rgi%x Rldg%rg‘ay?ugﬁ% éal Fﬁ/ BE/PFH'CBE@E\%FHGE“Q cglrglovascular
diseaseoriesliding eathersclemisiss | arjeriopgersish, anch doerigyneddacmie, type I
diabétes an@liitay) tee If aiabetes, indulinh fesist@rtemBpberididgamianansrexia nervosa,

obes?’tgk ﬁ|¥h q’le?lgi;%lls rEFQ g@rﬂﬁﬁﬁ?emﬁglg'ss% helﬁ@{]rp&' n’hﬁi%lb ect an effective
amoypt q %&@%ng Qrgw: a( ra B%ﬁ%‘?@%@ yﬁ@peeq ﬁbl@ 5al§ or solvate thereof,
As suedhesscorpproundd may pisofingfaydus in predhasist footheofeatment of coronary
arterly efisHas8 NG RorAPEEIS Uem@ir%s %hmmoofenavmwé;zeﬁméml Vasatlaf GRease and
stroléer ﬁ/f\fg:ﬁerﬂéth&gs ?&%?@t aﬂ?ﬁﬁm@ﬂ 't& Eﬁﬁﬁer 12 Icog ?“rﬁlsg ejgctt %n effective

nven
amoﬁ%té?f@fmg‘p@g%%ﬁ’ﬂ"% Bor mul a (I ) and phy3| ol ogical ly

functional derivative thereof, wherein RL is sel ected

The b 0ht dHOHRZER nmdna@;rvméﬂ K ¥bquHRdah aBR¥vd theQUasired Biolo\g.cal effect

will, §1“ %o‘cﬁ&_%%tﬁggnagorgglngl&ebe frgg{o?s %%oe%%%@i % Lﬁlish%aﬁt iagnmmlstratlon and

the psedisa C“”@aM@d&Wﬂ ”Eﬂ[@@*?leﬂbt la @enprieh thmdailydoge wdl ke ivdhe range of
0.1nmge! tykeg dypicaly 0.1 ud0Dme/kan dArCNtra@ncais kdesy Imayy fidir exaeipis] be in the

rang%fab l@?ﬁ%' to @ngk%z'tfp @élllifyd OﬁHQStB' ‘C%ifﬂ Wyhih m 3y convenlently be

cted from

adm'{‘??g”ﬁgﬁﬁ%ﬁ&'?fﬂ?'gn 8 fr%[n dilpigﬂrg\gt perJpiny eqﬁﬁaglgp Elgquts anltable for this
purpgses rayeeantain, farsxamptss fiss Odihmg to 0.1mg, per millilitre. Unit doses may
contain, for example, from 0.01ug to 1g of a HM74A modulator. Thus ampoules for injection

may contain, for example, from 0.01ug to 0.1g and orally administrable unit dose
formulations, such as tablets or capsules, may contain, for example, from 0.1mg to 1g. No
toxicological effects are indicated/expected when a compound of the invention is
administered in the above mentioned dosage range.

A compound of the present invention may be employed as the compound per se in the
treatment of a disease where under-activation of the HM74A receptor contributes to the
disease or where activation of the receptor will be beneficial, an example of this is where a
compound of the present invention is presented with an acceptable carrier in the form of a
pharmaceutical formulation. The carrier must, of course, be acceptable in the sense of
being compatible with the other ingredients of the formulation and must not be deleterious to
the recipient. The carrier may be a solid or a liquid, or both, and may be formulated 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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i ncl udi ng dyslipidaem a or hyperlipoprotei naema. In
particular, the use is provided of a conpound of
wo-esras(11) in the manufacture of a nedi canmePCT/EP2005/001449
the treatnent of diabetic dyslipidaem a or m xed
dysl i pi daem a, heart failure, hyperchol esteraem a,
type Il diabetes nellitus, type | diabetes, insulin
The fogailaticizcaciutiy prRsk ispitatie fdr aral arotat Xopicalebwaah(e.g. sub-lingual) and

pare@?r%melt.%’suﬁeﬁt? W AFRRLYcUHrSiRRSSermal sIORPARINS us PiREtration.

renal failure, stroke and cardi ovascul'ar
di sease including atherosclerosis, arteriosclerosis,
Therarigl atgpppravided| gesordinthéeritke INventivie acpIgceRsEat Prepanatien of such a

pharmBde iAo mpoBEbE whith RbAHsEtmRingdhp hgratierfts.f or mul a
(I'l) for use in the treatment of disorders of lipid

nmet abol i sm i ncl udj ng dysl ) pi daeni a_or o .
Formy{atians spiR'® i o8 AranisfrRtiogh ey Rpesepigd igdisqrefe units, such as
capsylesy cathetsy flozengeapuutatilets, dashnedrdaiping) a jpredeiermined amount of a
HM7ﬂRﬂt}B‘d@fﬁéﬂ 8s pro@ggiedi gran®ey; aker sdld’tbn_tdrféaélﬁpaﬁsi&l; in an aqueous or

i a [ S i A . r
vor-F4885 el YRR S KPP B I " drrs, o
formuleliansaie, prappERe BY WHRBEY @8 Intivaibly gdmibxing fheraative HM74A modulator
with Byipid bp:rfidalgrdi\adecmsoliobzarﬁenearvtm_ilaz, amgb dwn yf neemsearyy ghaping the
prodt?(ft.,t oY eLhREIRS 8§ tabIEY RSP BE ipfopardtOby domplkSiNg ©r heidding a powder or
oo, AR PR P AR Y orl 5 T AL rocene
Comprppesd fablgts/may Pe ResRaEed PhCraResing. 4t 2 SHiRRIE masbise, the compound
in a free-fRatitg foad, §uchras dpaivdey engraBliled optidnAlly mBkdiGhitraa tinder, lubricant,

inert G@%ﬁ%&g%{réﬁagﬁﬁgﬁ\%@%ﬂeﬁﬁﬁ %g?ﬁ@'dil?gﬁﬁéedr t%g)ilénﬁ may be made by

mouigiigo iy AueblRsmadting, 135, paMde P oMmssuad iR Rey nyth, aynert iauid

diluead kyl , C1-10al kyl substituted with one or nore groups
selected fromfluorine and CN, C5 al kenyl, unbranched

T.Elbl.eCQél' aﬂgﬁ&:ﬂ?s gg‘rj?r%a@ﬂsgﬂiorﬁ H{égtdgh é@@gt’é‘deﬁwpor}ﬁl excipiiagts such as
bindi §9@§§’if¥h?>@&"%\? RYTHP, g8t 'éag%/tf”' \?Pi?’ﬁ"'oh%g?ﬁa”ﬁb %6 of starch or
polyvinyb syiroligonentilersCorl exaunitg: lagipse roigeocnystatineecdliulose sugar, maize-
starch UeA&iLUsHIRPRate ©p satiten WbricahtsrfanekatpleAmabkesiyh stedidle, stearic
et 16, SRS . ) GARAARLI 1o}, st st
crosqavsalnseisodiuayoRsadim stargipglycaiaie; oyeting ipgpnigisugh ghsogiim laury
sulphate. &Thel talbletsneays bd svated acaonding €5 methodayell kaown @1 ihe art. Oral liquid
prepatutiis FahHe huthgdoith of 16 EXPAIKYaquetstor oily suspensions, solutions,
emulsions, syrups or elixirs, or may be presented as a dry product for constitution with water
or other suitable vehicle before use. Such liquid preparations may contain conventional
additives such as suspending agents, for example, sorbitol syrup, methyl cellulose,
glucose/sugar syrup, gelatin, hydroxymethyl cellulose, carboxymethyl cellulose, aluminium
stearate gel or hydrogenated edible fats; emulsifying agents, for example, lecithin, sorbitan
mono-oleate or acacia; non-aqueous vehicles (which may include edible oils), for example
almond oil, fractionated coconut oil, oily esters, propylene 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.g. mannitol) as appropriate.

Formulations suitable for buccal (sub-lingual) administration include lozenges comprising a
HM74A modulator in a flavoured base, usually sucrose and acacia or tragacanth, and
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particularly R2 is selected from C4-6 unsubstituted
n-al ky!, for exanple pentyl; (CH2)i-3CN, for exanple,
w@ gpeisor (CH2) 3CN; C3-4 al kyl with one or nMRCEEP2005/001449
fluorine substitutions, in particular where the
termnal carbon is fully saturated with fluorine, for
pastittecaophprisirgHheH ITES madtptasn gnkieary Ibase gugines gelatiarand glycerin or
sucrodeeir 4caeme i s only one doubl e bond, for exanple where
t he doubl e bond is | ocated between the fourth and

fifth carbons (term nal alk [). In particular . .
Formuiasigns b ribe Pregent é@@?@htsg'tﬁﬂ%[ é%feﬁ?ref&%’% ié{wmsaram Fgnveniently
comiRBei stedle| atieods foreparatione raf ran HVT4Br wiulgtor Mt formulation may be
isotoRRithCtHE BMdad: of e iridHdRaeBtisiefth| THasB Bréfairatichdldlid be administered
intra@@%i,n?ﬁwgu% éﬁ?r%nfsﬂaﬁcﬂem"a?e@écﬁﬁgtef@::tedoéy 'rr%a%geof subcutaneous,
) utacture”of a nedi .canen or the treathent . of
infragus@iateisntsadarma) iigeEem bhaVSISRREPHEIRE MEY GPRYSNisNtY BRiPsepared by
admizing Hiye ¢7420 prodtlatan aén watenehdidendering the resulting solution sterile and

isoto(ﬂ%'\gimﬁfeo?lgoﬁr qb}éé%bib chrmposgions agg%rtdi(;ﬁ;i ttortihle einvc—;ntion will generally
contajn EBE'W% ga éﬁl ‘W’o@éﬁ‘%@vﬁbg’?"&‘%@’pur i ne- 2, 6- di one,
8-Chloro-1 -nethyl-3-pentyl -3, 7-di hydro-1
Thusfgemulatiens? ofthdippeent invention suitable for parenteral administration comprising
a cor%b&mjloog&ogdiﬁél téHifl ihldrtioH %éépll% Yoruiied fr PufdrerafbdHinistration by
boluﬁnﬁ?ﬁ{)r}] Igp ggrglngpg% E‘nﬁ?s_ioln_ o My _b%_&gsnetn¥eld_ f:r)’1 u7n_itdc§og¥%r(r)ﬁ,]for instance
as arapmies;rvéal%-smlla/,o@rﬁe infysipns &5 Pepifiled Syringer. 19y én Bwiti-dose containers
with FarplHddBee - BreSeatiee, The compositions may take such forms as solutions,
suspBnsHL” 8 LrRIGON -it~ bGuedué™ b 1HohURfueEtd Wehicks! - A AP contain
=1 purine-2, 6-di one, . L .
formylaigny \adentsc RLdl @S1aREPHIRIS, PullirRy APUTICIRNA, AgRAS agdigr toxicity

adjusting agents. Alternatively, the active ingredient may be in powder form for constitution

with (23-sBHAIE - Fetfidk, 0BQr. 2stérild] P¥Rgen-feb, Watet bafoysirusel H-Ther idry solid

pres%jtﬁc%ﬁlobgg%eogfegugfle{dgb [ glgr;/? 2 %teililf-_ ’\AL}i_e(r%iaﬁep ir.cgl_lylli_rll_to lﬂr}dli\fi]dqa'l sterile

containgys gf ghgl,hné a rﬁﬁ. Jlytion aseptléé ly into each container and EPreeze—grylng.
,3-bis(4,4,4-trifluorobutyl)-3,7-di hydro-1

Forntihidtiohé BitabiSrof rédt&@ . administration may be presented as unit-dose suppositories.

Thesé;ri(':%):/ géiﬁorgzgﬂflag:ﬁg;%{rblfqﬁg% BVPAR” thoduiSior Wit LR85 Rentional

solidgagiers fey-exaapigy pogaa(tg.gttgi' or Q'V‘FqﬁF’@%PBHWIsj‘aBiPQIQﬂ 'ﬁ’?ﬂl?i?ﬂ mixture.
1H puri ne- 2, 6-di one |

Fornﬁ.lé h@%b@%lé;&! t?ﬁi@él%ﬂb%ﬂtbéh't@ e kiR h&) FRB1AL GorkoP4 bintment,

Tetionc paste. gel. . st rasql, or il rriers whi be, used, include
creag, diofy §28En a5y TP ATRSAL 97 Plly; FoHIEE WIS FANebs useq
vaseling dancin Cpolgetbyleng glysels hgirehalsy|andzcombinatipgs f fwo or more thereof.
The HMTYRAI mediRator digenerally present at a concentration of from 0.1 to 15% w/w of the

composition, for example, from 0.5 to 2%.

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 cartridges for
use in an inhaler or insufflator or drops (e.g. eye or nose drops).

Ointments and creams may, for example, be formulated with an aqueous or oily base with
the addition of suitable thickening and/or gelling agents and/or solvents. Such bases may
thus, for example, include water and/or an oil such as liquid paraffin or a vegetable oil such
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8- Chl or o- 3- pentyl -3, 7-di hydr o- 1H puri ne- 2, 6- di one,
8- Chl or o- 3- propyl - 3, 7-di hydr o- 1H puri ne- 2, 6- di one,
wW@2Bany19sd - et hyl - 2, 6- di oxo- 2, 3, 6, 7-t et r ahydr oPATAEP2905/0D1449

e-8-carbonitrile,

8- Chl oro-3-(4-penten-1-yl)-3, 7-di hydro-1
as @A T Aot flohles abeth .25 ReRPIYiePe iyl Toidkening agents
whiclt - hapube nesedl, dnalidsnesoft paraffin, aluminium stearate, cetostearyl alcohol,
polyefhyléheldWddls) nilerBerlstamfe WaxX afd Beést@hydr o- 3H puri n- 3-yl

) but anenitrile,

. 8-Chl or o- 3- hexgl -1-nmet hyl - 3, 7-di hydr o- 1H puri ne- 2, 6- di
Lotloa%gxay%_eéawlatg_ Wih GhRaveeysyn Qily base ARY wilbin general also contain one
or moye- pmuisifgn@ a@eulispatapilising agents, dispersing agents, suspending agents or
thickdrindhdem- 3- (2- cycl opr opyl et hyl ) - 2, 6- di oxo- 2

3,6, 7-tetrahydro-1Hpurin-1-yl]acetonitrile

(8-Chl oro-2, 6-di oxo-3-propyl -2, 3,6, 7-tetrahydro-1
Powqqrabfgy pﬁtegnaj,ﬁg;g@@q%mgy Bqa formed with the aid of any suitable powder base, for
examPleCidlgriactdse @, startht Diobk nmayoisfoyhlile@d(VditHan aqueous or non-aqueous
base Zidd chinBRSiIAG %! or- Bore HispHEing- RUTdoRBiIing- e?ﬁf i
agents Chl or g- 3&?2, 2, 2-t?i fl ugr og?hy " 3, ?"%f %g?gr%é Ft))lr”sP%pendmg

9ens: 2, 6- di one,

2,2'-(8-Chl oro- 2, 6-di oxo-6, 7-di hydro- 1H purine-1

Spray B¢rapYsititing|Mali be edrolated, i@ example, as aqueous solutions or suspensions

or asSicrddoRy Qélﬁéfé%gfn# T ﬁbés%ﬂris‘bd“ﬁéc%,f\k/iH‘Pfh%kUéteyéf)a' Suitabfl ﬁ%gélpant, eg.

.= 1H puri ne- 2, 6-di .

d'Ch'%Q@‘r"ZSP'SS*@?E%- i SRRrPaethons.. sicplqspisiaiupragipang i Ad.H2.3.3.3-
heptaflgorgprapane,|1,1,1,2- tetrafluorethane, carbon dioxide or other suitable gas.

. S-Di butyl ”. e-di oxo”. S. ej -tetrahydro-1 H purine-
Capsg[eg %H? Q;g[‘tgcﬁ%«%sg% fr!]rsee?’ |'nDc'1rp h‘\th}ﬁ'e? %f’ 'in%gﬁl'at?b'r,%f‘%nhxgarn%lé gelatin, may be
formuiateg) coptginia & DRy @, FyRpund g MaiinyentianAand s suitabie powder
base dueas lactose or starch.

8- Chl or o- 3- (6- net hyl heptyl ) -3, 7-di hydr o- 1H puri ne- 2, 6-
The Eb&ﬂ%cggﬁcgv gc%hﬁ)(?%fg%é yéc'cgrdrﬁgd'tgytﬂé?fn%/entic‘)n may also be used in
combigatien with ofied ayaneyitio agemts oo exampian embingtian withe other classes of

dyslipgla€hliodoigs (. g.\atatink efibybiest Hilgteidirding hestiser bitotinitianil.2,
6- di one, (+/-)-8-Chl oro- 3- (3- net hyl pentyl ) -3, 7-di hydr o-
1Hpurine-2 6-dione, .. . I .
rhe coefafane BeleylMimryme by precinopigai it g e oner
therapeugic gpemfs for example in combination with other classes of dyslipidaemic drugs e.g.
3-hydfox@ra-aethy Biutaryledoepzyopy [Ametibotbge Bhibiteishytitins)ldt-fovste&er Bile acid
bindin?(ifggihggﬁ nicotitic el ?ﬂ%@%\/& forl FuEBFVARYUIVA karther aspect, the use of
-di l3/.ro-1H- urlnti- - dl one, C
such a combination in the treatmeht 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 (1) or (ll) or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof in the manufacture of a medicament for the
combination therapy of disorders of lipid metabolism including dyslipidaemia or
hyperlipoproteinaemia such as diabetic dyslipidaemia and mixed dyslipidaemia, heart failure,
hypercholesteraemia, cardiovascular disease including atherosclerosis, arteriosclerosis, and
hypertriglyceridaemia, type Il diabetes mellitus, type | diabetes, insulin resistance,
hyperlipidaemia, anorexia nervosa or obesity.
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5
(+/-)-8-Chloro-3-(2-nethyl pentyl)-3,7-di hydro-1H purin

w@20567195hne, PCT/EP2005/001449
8- Chl oro- 3- (cycl obutyl met hyl ) - 3, 7- di hydr o- 1H puri ne- 2,
6-di one,

WheB- thel compauridsy of dhergsentt inyéntios, @rediusedirio- ¢enpinatiane with other
theraé)@uﬁ’é 0§§ents the compounds may be admmnstered either sequentially or

simu @1% gl&oolg{ ang/?éoﬁ\)’e%lleqm&f?é” propyl)-3, 7-di hydro- 1H purine

8- Chl or o- 3 (2-cycl obutyl ethyl)-3, 7-di hydro-1H purin
The cper@bibatibrsefered to above may conveniently be presented for use in the form of a

phar&é@ht%%ﬁﬁ&lﬁﬁ&{ S Y bbmé’oeﬁtléﬂl IRorFHuRtidns comprising a combination

as dtla_ll- rf?aﬁoqbg B é)&)raal%% e El %l_é]na‘?maceqycal ly. %cceﬂtable carrier or excipient
comgisera @ﬁgerga%ct cpfljlaﬁ ts\yemfm )TJ'@ qulﬂfiw gPBpenents of such combinations
may Hoe Ladnministeréd ddithere ,sequentially or simultaneously in separate or combined

pharﬁ\aé&xt@ghﬁ rﬁul&t‘dﬁ‘:‘st hyl - 2, 6-di oxo-1, 2,6, 7-tetrahydro-3Hp
ron-3-y ; tanenitrile,

3(3 Butenlyl) 8-chl oro- 3, 7-di hydr o- 1H puri ne- 2, 6-di
Whep gembingdén {re-samediogmiai@art w;tlcbelapprec:lated that the two components must

be staBlebank écﬁﬁ;ﬁéﬁb}ed\nm Sithpothemardtt thie)otRerZcottipvathig | df eheafoemnilation and
may @b éﬁrmulate fo mlstrat on. I%l}/ﬁen formLolfaﬁ:‘d O]segarately theP/ may, be6 pr(i)wded in

any lceﬂ%enl%w clor pa %n g{:cﬁvpn Y hS)HC ¥7mapwdgg are kndwn or such

compunds imbears- di one. 0 It is to be understood that this
aspect of the present invention includes any

Whef{ (ﬂﬂjg&ﬂefwla%h \%tf}g Qasreﬁzél’fcy hI@FaIp% ﬁ%gﬁ ﬁ\{eaggalr?scf\fl’?e{ﬁ%ﬂé Id|seas,e the

doseh@f 83¢h 2 5YVROTESE re qbongs t "h q|<§ompoun is used alone.
Appragiite idosed Wil betrbadilp ﬁgp@ﬂbt&dﬂ&ﬁbse)skllmdon treart.t he use
of a corrpound of formula (1) or a 5 physiologically

The Ip&%ﬁti eﬂ‘r@ﬁ? p?“:{/réetshe r{la‘? g?éct é%orrg'lp‘ranaﬂg? %rﬂ&ﬁ#@cﬁ aoconﬁ)ound of
formila (Bcﬂﬁ&hlqu@q@hyéplqgn?@lly BpapPtabiFalt %ﬂoaflai%/thﬂ% aneiﬂger with another

therapeutically betiveedgentl arthritis, osteoarthritis, prosthetic
joint fail ure) or of the gastroi ntestinal tract (e.g.

ulcerative_.co ‘s di | sease .
The BBaRION B itorf e ned YO Doy RAReReL ddcuse n the form of a
phargasevtical foramation anss s iPRrImeaneHticab formulatipes AeMPSHiE a combination
as defifegcahanR, tohbiteenite roptdrinac@@icphyoucdepthbiey carrier thereof represent a

furth%@é%?&%ﬁl‘xé’%erﬁ%' i nflammatory drugs), of the lung

respiratory distress syndrone, asthna,

cystic fibrosis, or chronic obstructive pul nonary
The cirseeLsnds of thie aregenk waentionehaye uggfgbduratian ofjactieit. ner vous

tissue (e.g. multiple sclerosis), of the pancreas,

The &&’n&)unds of the present invention and salts and solvates thereof may be prepared by
the methodology described hereinafter, constituting a further aspect of this invention.

Process A:

A process according to the invention for preparing a compound of formula (I) or formula (Il)
in which R' is H or is the same as R? and R® is Cl, comprises:
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i nfl anmati on associ ated with di abetes nelitus and

conplications thereof, of the kidney (e.qg.
w@b@serwsonephritis), of the skin (e.g. dernmatPCI/BP2005/001449

psoriasis, eczemm, urticaria, burn injury), of 35 the

eye (e.g. glaucoma) as vve as of transpl an;,g or gans

N{%.Z: reJ ecti an) and omJI -organ di seases (
AupUs eryt fosi s, na@psis) fl ammat ory
S ae of viTal o}er ab—irtect i ghs] aa)d
W | Aot 8YSP concah; SNaSSOO\bcﬂitr@cd WIQ%\
atdre{ ogcl er@si s and foll ow ng hypoxic or' i schaenic

i nsulstsy(with or without reperfusion), fagrygxanple in
the™rabm or in ischaemc heart di seas® MpMA N a

further or alternative aspect there is prowd

nmet hgd foif the tr%atrrz/rﬂ of a human or nyijsubj ect
\%t h EIond| tion er underr;tix’}{%akd vatl he HW4A
r ece >c(gpnt4r| the_cofftli ti on

agér ion of t })f)tor wi ldy be b Clhéll whi ch

nmet hbzd conpri ses a&dm nistering to sai d hurmn or ani nmal

subj ect an effhectlve anmount of a conpound of fornula
(1) arpd 'b?h?%ﬁ Bro Qil cally acceptable salt or solvate
t her i n, ityis to be understood that this

aspgct | of the preglenty i nventi on i ncludes any
R t| on of p ?j:gce/yl_ar enbodi rents and covers all
cglqb'l Bns ofy ncul ar substituents described
ﬂer%ag n above for genmpounds of Formula (1). Mre
particularly, the present invention provides a method
 for the treatnent of disorders of |ipid netabolism

D i mdkylationefgraningiviialy!Premidsy per | i popr ot ei naeni a such
i) asDidrzetizatior willy sbdipindeists fallawed by hydlybistol fpind temiaathine
ii) he@ﬁ|5r,,§éﬁohure hyper chol est eraem a, cardiovascul ar

. S O cI arteriosclerosis,
iv) aré'ﬁﬁ E%H’nt %?Qﬂ%r?a%,g@ p%d%ﬂsdl abetes nellitus,
v) ty@@'aﬁlum @ﬂéb’&d remeyal 9fihe @il @foHRce, hyperl i pi daeni a,
anorexia nervosa, obesity, which method conprises
ProcegBni stering to said human or animal subject an
effective anount of a conpound of fornmula (1) or a
A prqsiegs aedandjng i the inveotign @b Pepgang a pmpeundefdommia dper. fopmaula (11)
in whichCR® is tONe8EMPIIER QtEpESi) BIRY (iRlos PrdcessiAfieliomet byn net hods
for theg treatnent of coronary, artery disease,
t Rromposi s, angi na, chronic¥enal failure, p@ri;ﬁéral

H)i W ar diesease and > > whi, ch met hogs i se
doiy st erig—to sai d ynaey or—aninal subjﬁgt IEL
ellfective gy )\ f;:ﬂzFCanercoa r§1 N
(i) 2 ) R2
1) LIHMDS
) DMF
(vii y ) o /
0 0 /// 1) HO-NH,.HC Rie
R1\ Pd(PZhsl?a R1\N N Pyridine N H
morpholine 1 I s =N e/>\\(
>—N -— p)—=N
)\ 8/ o Igl N 2)A o )\ N y
0 |
rlzz R2

iii) Alkylation at N3
iv) Alkylation at N1
V) Formation of aldehyde at C8 by lithiation with LIHMDS and DMF quench
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anmount of a conpound of fornmula (1). The amount of a
HW74A nodul ator which is required to achi eve the
waele®snesbhi ol ogi cal effect will, of course, depen@8PWNS/eN1449

nunber of factors, for exanple, the node of

adm ni stration and the precise clinical condition of
vi) t héomecsipn efthe aldehgdsntrthk pittilae dai ly dose will be in
vii) thpalfa@ﬂﬂ@cé’tﬁly@eé—@nmaﬂ&th@all;ﬂMﬂiuﬁéaﬂ ly 0.1 - 100ng/ kg.

I ntravenous dose may, for exanple, be in the range

of 0.01ng to 0.19g/kg, typically 0.01nmg to 10ng/ kg,

whi ch may conveniently be adm ni stered as an infusion
Proceds €rom 0. 1ng to 1ng, per minute. Infusion fluids

suitable for this purpose nay contain for exanpl e,

re. S
A prodsRt aeeprong, o SeainsriionphaiEhatid 4 ?@piﬁ"do%”g g 4R 0F formuia (1)
in whiestia! istC@ or B Rerspegescienssi) e fiv) |q4i jPeraess B TR¥gWasORt ai n,
for ex/ mpl e, from 0.01ny 60 0.1g and orally
dn1 st r abphas ouna$ t do&e\f | ations, such as tablets
Nor %BsulesPMﬁay cont ai fo@haxanple fromO0.1ng to
4k tochoIogicaI ebfextNare i ndi cat ed/ expect ed
ﬁ@en a co “of the imRention is admnistered in

ine

the above nentioned dosagge J.apge. A conpound of the

. present inven e | oyed as the conmpound per

) ﬁ?HQ?W%DPF%§? rnwgg rgggease wher e

ii) unadhmamnCMaWS@hmmkMahﬁtHWH%%QKEertor contributes to
t he di sease or where activation of the receptor wl|
be beneficial, an exanple of this is where a conpound
of the present invention is presented with an
acceptable carrier in the formof a pharmaceutica
fornmul ati on. The carrier nust, of course, be
acceptable in the sense of being conpatible with the
ot her ingredients of the formulation and nust not be
del eterious to the recipient. The carrier nmay be a
solid or a liquid, or both, and may be fornulated with
the HW/4A nodul ator as a unit-dose fornulation, for
exanple, a tablet, which may contain fromO0.05%to 95%
by wei ght of the HWA4A nodul ator. The fornul ati ons
i nclude those suitable for oral, rectal, topical,
buccal (e.g. sub-lingual) and parenteral (e.g.
subcut aneous, intranuscul ar, intradermal or
i ntravenous) adm nistration. There is al so provided
according to the invention a process for preparation
of such a pharmaceutical conposition which conprises
m xi ng the ingredients.
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Formul ati ons suitable for oral adm nistration may be
presented in discrete units, such as capsul es,
weawmhet™s50 | ozenges or tablets, each contai ni ngPEI/EP2005/001449
predet erm ned amount of a HWA4A nodul ator; as a powder
or granules; as a solution or a suspension in an
Procggfildous or non-aqueous liquid; or as an oil-in-water
or water-in-oil ermulsion. In general, the fornul ations

A prc?tfe@s %E@cﬁ@iﬁg% lHUéI’T’[BFI Ty pl@Béhngé bHiabSuﬁG &‘C*Hil‘r?fulg o) 'bp ?ormula ()

in Wi REJS G porabibes, s i ?’ﬁ%‘i‘? S Brtolfetdds )
shapi ng/t he product. Fgg exa a tablet may b
pr ed b conpreSS|n uId| ap
méﬁéﬁpbes Nvﬁhm%mg at dﬁélmm. ’%mg ope or
X >_£xpr eSOt g otbe

e Mccessor ngre

pr@pared bycﬂ%npfess ng in a suitable nachhpe the
conmpound in a free- flomnng form sueh as a powder or
granul es optibnally mixed with a binder, |ubnigpat,
inert diluent and/or surface actlve/dlsp%r5| g FyBoP
agent (s). Moul ded tablets may be nade by Toul|di g,

a suitable machi ne, the powdered conpound noirst ened
with an |nert I|qU|d dlluent Tabl ets and capsules for

raI adn1n|strat|on Mayo CO |n comment i onl

Riy: Npi ents §HGH As kid agents, J.pr Ry syrup
41gd @erahﬂ%—sorbpféﬁ% Jtragac At nci e
o”afafch or pol yvi nyl N done; P erS, ?or exanpl e,

5 [Ract ose, n1crocrystaII|Me cel | ul ose, sugar
V) ﬁﬂt&ﬁﬁt;@ﬁ efhestsral ci um phosphat e or sorbitol;
vi) rg@&%%fﬂéqﬁaﬁ? nagnesiun1stearate, stearic
. 0 h ene ' ycol or silica;
vii) Q?Wleé?j?rh?lft Be 3 éB? %' potato starch,
viii) cr@@mersm dedbeamtqrime)mtrﬁt@di um starch glycol |l ate; or
10 ix) V\ﬂbéllaﬂﬂlrrﬁ«%ﬂ% Sedreffovalof sedllynyloapr y!  sul phate. The
tabl ets may be coated according to nethods well known
inthe art. Oral liquid preparations may be in the
Processrkn of , for exanpl e, aqueous or oily suspensions,
sol utions, enulsions, syrups or elixirs, or may be

A prd?:%§§ seéo?s#n@% ﬂxe%%rﬁbﬁ%reﬁé?fng%ébﬁﬁbddﬁd'd?'?or\‘\hﬁeh(l)"@# fFmula (1)

suj t abl e vehicle before use. Such |iqui

15 "’Wﬁﬁh d?gﬁFgﬂg’ﬁﬁy conta|n conventlonal addi tives such

as suspendi ng agent ' exanpl sor i tpl syrup,
hyI | 1 ul oseg uc= -/sugar s r atin,
ydro thyl eI| car box »I ceIIquse
HN MF K,CO. / DMF
1 a l
R1-X
(i)
Pd(OH),/
H, 50 Psi
(iii)
H H
Ri1Q N Ri1G N
N1 N
)\3 | o)—ci NCS/ 120°C/ MeCN )1\3 | o
0N~ N - 07 N7 N

| (i)

|
R2 R2

i) Alkylation at N3
ii) Alkylation at N1
20 iii) Debenzylation
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stearate gel or hydrogenated edible fats; enul sifying
agents, for exanple, lecithin, sorbitan nono-ol eate or
Wa@e@sizrosnon- aqueous vehi cl es (which may i ncl uPET/Epiobs/@1449
oils), for exanple alnond oil, fractionated coconut
oil, oily esters, propylene glycol or ethyl alcohol;
iv) OrChibgsatiovadtioges, for exanple, nmethyl or propyl
ProcBss BYdr oxybenzoates or sorbic acid. The preparations
may al so contain buffer salts, flavouring, colouring
and/ or sweetening agents (e.g. mannitol) as
A progeps apedrding to thsy invendion dersPreparingod eomeeuns@fdarmula (f) or formula (1)
in whicHR! diffeg ) Radnd R? BtClabimprisésstbpsig) tb @iwpoidrscess A followed by:
conprising a HW4A nodul ator in a flavoured base,
usual [,y sucrose and acacig or tragacanth, andpastilles
0 Isi ng thgla HII:/I74 no a}é%&é?)iég an ifhert base such
1 el at i nrRaxn s RLGH (N or ofks ER1A: ci a.
j\F %mcatim‘gﬁr th}g\ap et r@;gmﬁugd:\ li'paBl e for
© %ar ent er al ao)lrri ni €t riat i'on convéni erft | W conpri se
erile aqueous prepg&rations of an HM74A nodul at or
the forrmulation may be isotonic with the bl ood of the
v) | SAIRQQ@& 4¢{ pi ent. These preparati gnsdc_ou! d be
L a I ster Lntrav u adm ni stration
W) el Ll e PR L b8 ot aneous.
i ntramuscul ar, or intradermal injection. Such
preparations may conveniently be prepared by adm xi ng
Prock&iegHW4A nodul ator with water and rendering the
resulting solution sterile and isotonic with the
bl ood. Injectable conpositions according to the
A progese AE¢sAINGR9 thedrueatien foy Peapatiag A CPm@ﬁwﬂ.gqf fornuiadIzprfognula (1)
in wHidteRHITFéA fromiiRF ab® R’ isThiusmptisesistepd (ipogv)adf Primesp Featate R?
fromphoiceRt 'Fqgsﬁéﬂiffcaﬁi)fﬂ/lgj’rm fiGhéd bypdm ni stration
onprising a conmpound according to the invention may
be foryrul ated for parenteral admnistration by bol us
nj ion or continuousQinfusion and may Re presented
S nit do¥ergr f or.Tstance HEXhP o Ngi_al s,
sprafd~ Vol umegimttsi ongl oil pred f izl Aeertosyhngeds/ Br in
| Ii,- dose cont ai ner§ with an ad’&"é?van‘;'"ﬁré)seﬂvative. The
conpositions may take such fornms as sol utions,
suspensi ons, or enul sions in agueous oOr non-aqueous
vi) vefleavege ofdMEMasPEMBICEROHNG BFAYRIGRW y agents such as
vii) anpikyatonleii3 follbwéd by pallaaiun oatalysdd eimavgkofitise aliyd gmup
toxicity adjusting agents. Alternatively, the active
i ngredient may be in powder formfor constitution

Process H:

A process according to the invention for preparing a compound of formula (1) or formula (iI)
in which R®is CI, Br, | or F comprises steps (i) to (iv) of Process B followed by:

J a o]
RIS I N pdphg N N NCS or NBS or NIS Risy K
Ni I 8> — 3 )\3 | 8/> )l | a/>—R3
O)\& N/ PhSiH o) r]x N DM(F.) o ,? N
| 2 vi
fo ) R R2
V) Palladium catalysed removal of allyl group

vi) Halogenation at C8 using NCS, NBS or NIS
23
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with a suitable vehicle, e.g. sterile, pyrogen-free
wat er, before use. The dry solid presentation may be

w@e@parms by filling a sterile powder asepti caPCHEP2WH001449

i ndi vidual sterile containers or by filling a sterile
sol ution aseptically into each container and
freeze-drying. Fornul ations suitable for rectal

adm ni stration may be presented as unit-dose

Pro ﬁ#pOSItOI‘I es. These may be prepared by adm xing a

4A nodul ator with one or nore conventional solid
carriers, for exanple, cocoa butter or glycerides and

A prddessiasdopdihg & thb énvieatiar for peppating acempanchefifamiuad) or formula (1)
in whﬁ#ll" Iﬁ@?ll-f"‘orf e?l(yl LNk G| AR IS € b&ﬁ?r‘iéés? he skin may take

ormof "an oi nt ment, cr eam |otion, paste, gel,
spray, aerosol, or oil. iers which may bepused
i ncl udeQva I|ne noI|n Iyethykq&§ gl¥ S, NO

al cohol)&L of| erglof. The
HI\/I74AI'Nerdw tor E@Hgfénerﬁ\ N@seﬁtOFaHClao)\
\

conce®®r at i offNof firom 0. 1 159% w w ®f the

conposi tion, for exanple, fromO 5to 2% By topical

adm ni stration as used herein, we incl ud%,) H,0,| reducing

adm nistration by insufflation and inhal ati Qi .y 29ent

Exanpl es of various types of preparation for tgopical

adm ni ration include ointjhent,s, creans, |ot] onsNH

povder s+ &ssarl es,y)SPr ayg; ggsol S (IV)capsulHl\e

cartr dg rsa or Wse—n—-an or—insuff |

dr og%\( N eye oR 5% odr s)yN O nﬁef(tgg séxgnd?\l'cr e%ﬁ‘s

my, a% exanpl e, be for mulfat ed with an aqueoﬁ@ or

oily base W t\h\tgz addi th on of suitable thickening

and/ or gel ING§g a nts anf/ oy sol vents. Such bases nay

thus, for exanple, incNuderWater and/or an oil such as

I|qU|d paraffin or a@ge il suchas arachis oil

or castor oil or a s&veht such as a pol yet hyl ene

gI ycol . Thi ckeni ng agent® whi ch may be used include
% HBS m ni um st earate, cetostearyl

al EYHB me%f‘%‘ﬁ 8'?1e gl ycol's, mcrocrystalline wax

anbitipgatéaax. Lotions may be formulated with an agueous

or RedilidtioR asRg NS, dr ai similpemeduingedgent cont ai n one or

mkgntﬁmlféﬂrﬁa)ﬁbﬂg agents, stabilising agents,

di Sﬁ)fersur':})% %E tt 5suspend| ng agents or thi ckeni ng
agPlyaliopat MEfPiPRa) ext er nal appli cation may be for ned
wi Hilogaratmindt €8 using NGBt abl e powder base, for exanple,

talc, lactose or starch. Drops may be fornulated with
an aqueous Or non-aqueous

Where desired or necessary, as a final stage in any of the above synthetic processes, a
resultant compound of formula (1) or (Il) can be converted into a physiclogically acceptable
salt form or vice versa or converting one salt form into another physiologically acceptable

salt form.
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base al so conprising one or nore dispersing agents,
sol ubi l'i sing agents or suspendi ng agents. Spray
wevp%iost ons may be formul ated, for exanple, BSI/EP2005/001449

aqueous sol utions or suspensions or as aerosols
delivered from pressurised packs, with the use of a
sui tabl e propellant, e.g. dichlorodifl uoronethane,
ABBREV/TOONSOr onet hane, di chl or ot et raf | uor oet hane,
1,1,1,2,3,3,3- heptafluoropropane, 1,1,1, 2-

&rafluoret ne (ﬁa{bon di oxi de or other suitable
b@s. Capsul ed SHAWVHAUEAN dges for use in an inhal er or
Ansuffl ator, Asktf or exanple gelatin, may be fornul at ed

DORt ai Ni Ng a eM6IBMmetAaneof a conpound of the invention
@ﬁgw Sui tab"ﬁ'%%iég%%%ﬂ%ﬁ#%g%% l@\édihﬁFt ose or starch.

har maceut | onposl . S according to the
HRGESL | on ey~ @iy ey Beipe@2Berin e IPhaNCIcst her

DPM8Oapeut i ¢ Amatgisulpboxidxanpl e i n conbi nation with
oBder cl assed-plonbéstdimiigem ¢ drugs (e.g. statins,
LQrates, bile-aci Lnding resins or nicotinic acid).
@%g conpoundgfgﬁ&?gggwﬁgpgnt i nvention may be used in
Sbi nat i on W-OHOYHEEINBRIdRDr e ot her therapeutic agents
DMF exanpl e iDimethgliormatiden wi t h ot her cl asses of

R oy 5. i &y dyamide .+ educt ase
Ao Cors (ﬁ%ﬁ%‘g}"’“‘d‘f‘w%’%’& es or bile acid binding
PIREANs or ni EsomipeylelBYl@minehe i nvention thus provi des,
FPyhBGPf urt her %amﬁazo-1-|ybxytﬂwmﬂidi$ldgﬂibs®h6mmi nat i onfi n
the treatnen ' ere under-activation o
tgﬁ HW4A re?ﬁﬁ%ﬁlﬂ g‘?ﬂrl ti?tqles to the disease or where
MEM vation ofeliRxve XQEWB? Will be beneficial and the
SEM¥ of a congdirimetoyfisiyoethoxymegthyl or (11) or a
THrar maceut i catifliyoregsegiptaaial e salt, solvate or
ysi ol ogi ca j | derivative thereof in the
ggnufacture ?t%g&%@%%ggﬁgnt for the conbi nation
erapy of d 8t ders of l'ipid netabolismincluding
dysl i pi daem a or hyperli poprotei naem a such as
di abetic dyslipidaem a and m xed dyslipi daem a, heart
failure, hyperchol esteraem a, cardiovascul ar di sease
The fotewing nag-isitingrexsniples disistratedine preisestdhantiien:s, and

5 hypertri gl yceridaem a, type Il diabetes nellitus, type
| diabetes, insulin resistance, hyperlipidaem a,
anorexi a nervosa or obesity.Wen the conpounds of the
present invention are used in conbination wth other
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t herapeutic agents, the conpounds may be adm ni stered
ei ther sequentially or sinultaneously by any
w@oovserioemt route. The conbi nations referred tPCEHBP2065/001449
may conveniently be presented for use in the formof a
phar maceutical fornulation and thus pharnmaceutica
SyntheticEXaatglesns conpri sing a conbi nati on as defi ned above
optimally together with a pharmaceutical ™ acceptabl e

Exarfige i, EroRbros (B iR SIRF ci e IMLARLBolEH o the

conbi nations nmay be adm nistered either sequentially
y r $imultaneously in separate or conbi ned
N PYy quyeutical formul ati ons. When conmbined in the same
oékg l'ation it will be appreciated that the two
onponents nust be stable and conpatible with each
ot her and the other conmponents of the fornul ati on and
may be fornul ated for adm ni stration. Wen fornul at ed
| separately they may be provided in any conveni ent
formul ati on, conveniently in such a manner as are

kno j . When in
a) 2'8'3’”}% ’ﬁrgﬁgﬁaqf@'?@ﬁﬁ’gﬁd@?‘ﬁép’%@ﬂ% c agent active
agai the sane di sease, the dose of each conponent

" iffer fromthat when the conpound is used al one.
)\Ap rgpriate doses will be readily appreciated by those
HN"SKI [Med in the art. The invention thus provides, in a

A mbdifrd REGuaSRAE (20? 0@ HidH! BB bPAIRE | (34.76h1,20.669FRON 2fld Ginhydrous
oS B 0 e P i ARSI Lk BERERAAct som o
37%) Mes gsiseti ip AneyPpertien wad Jbe Mixturen sliresshior et MiNitesthep Ryred into
MeOH(6800W) e Tieamethanukos cutionywdsenquitrabssdtveth 2 Na@d¥aghsdlition and the
resuftﬁg:\nhﬂ% gﬁeoﬁ’ggélf olr%%itigjt%r:ficl)tfrr]és%foﬂwﬂ@% I\M%Fe 3o/ \E\:lgélﬁried under vacuum at
S0P 0T a Pyise AR Blstimoine PRt e du Rl

acceptable carrier thereof represent a further aspect

b) 7-¢d-pidpeni1e) VidiHydroFhve-pudngaiérdisneof t he present
invenyi on have useful duration of action. The

0 nds of the present invention and salts and
HN %@tes t hereof may be prepared by
N

0~ N
H

A mixture of 2-amino-7-(2-propen-1-yl)-1,7-dihydro-6H-purin-6-one (40g, 0.209mol) in AcOH
(900ml) and water (100ml) was heated at 55°C. Sodium nitrite (57.74g, 0.837mol) in water
(100ml) was added dropwise. Care; toxic fumes. After the addition was complete
(approximately 25 minutes) the reaction mixture was allowed to cool to ambient temperature
and then concentrated to approximately 1/3 of its original volume. Water (500mtl) was added
and the resulting precipitate collected by filtration. The residue was washed with water then
dried at 50°C over P,Os and under vacuum for 2 hours to give the title compound (17.20g).
The aqueous fraction was concentrated and water added (100ml). Again the resulting solid
was filtered and dried. This gave more of the title compound (2.31g). Combined product
(19.52g, 49%). m/z 193.2[MH"].

¢) 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
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t he nmet hodol ogy descri bed hereinafter, constituting a
further aspect of this invention. Process A. A process
w@ewsndiony to the invention for preparing a coP@DEPZIOT01449
fornula (1) or formula (I1) inwhich RLis Hor is the
rre s R and R3is C1 conprises:i) Al kylation of

uanl e wwth allyl bromde ii) D azotisation with
od mnltrltefollovved by hydrolysis to formthe
1 X niphicne iii) Chlorination iv) Al kylation at N3 and/or
i af kylation at N1 and N3 v) Pall adi um cat al ysed

removal of the all ro roces
To asahaN A 7B AroRE AT SR iR a2 b RROL Gl theAs G4ehmmo) in
anhydoousUDMF (6Qmip wak added NCS (8)04ign 60BmninRIhe seathion mixture was left to
stir UFRABPhitrd88n 8t 807 for b s (THe) re@étionr AKEFS wAsfdhbemeted It vacuo to

give %C% ér A‘?"RM @W@a@ﬁdd%@n?‘?@? I&% aﬂg r];bljo é hﬁjcféyll'gé r@{&lt@é residue

was [fijterq ﬁzr\ﬁtqiraﬁsi WESr VRGNS tanegfven qU@neﬂmP?u K(-6P%i §A%). m/z
227.2[MH'he al dehyde to the nitrile vii) Palladi um
catal ysed renoval of the allyl group Process C A

th f
d>8§bﬁ% SRR A ey SRR RB-vBhs Pl nPihi oh Ro i s
Br conprises steps (i) to (iv) of Process B
)%‘I l)owed by: NBS norpholine

|

8-Chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione  (0.10g,  0.44mmol) was
dissolved in DMF (1.5ml) containing sodium carbonate (0.12g, 0.49mmol) and 5-
bromopentene (0.07g, 0.49mmol) and the mixture stirred for 18h. On completion of
alkylation, morpholine (0.5ml) and tetrakis(triphenylphosphine) palladium (0) (0.08g,
0.07mmol) were added and stirring continued for 3.5h. The reaction was diluted with ethyl
acetate (10ml) washed sequentially with 2N hydrochloric acid (2x5ml) and brine (3x5ml) and
the organic isolated, dried (MgSO,) and concentrated. The crude product was suspended in
methanol (2ml) and purified on an aminopropyl SPE (5g) eluting with methanol first then
5%acetic acid in methanol to elute the title compound which was isolated as a white solid
after concentration (0.039g, 35%). NMR; (400MHz, d°>-DMSO) 1.75 (m, 2H), 2.05 (m, 2H),
3.85 (t, 2H, J=THz), 4.95 (m, 1H), 5.05 (m, 1H), 6.8 (m, 1H), 11.1 (br s, 1H), one
exchangeable proton not observed to 8y 13; m/z 255[MH"]

Example 2: 8-Chloro-3-hexyl-3,7-dihydro-1H-purine-2,6-dione

o] H

Ho N
N
| )—c
o)\N N

Prepared in similar fashion to Example 1 using hexy! iodide, to afford the title compound.
NMR; 8y (400MHz, d°>-DMSOQ) 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, 1H), one exchangeable proton not observed to &y 13; m/z 271[MH"]
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R3 = d or Br i) Halogenation at C8 using NCS or NBS
ii) Palladiumcatal ysed renoval of the allyl
w@er@apPOscess D A process according to the i NRENEPINS/001449
for preparing a conpound of forrmula (I) or fornmula
(I'1) in which R3 is CN conprises steps (i) to (iv) of
Process B followed by: DVF e 13 v) Formation of ester
Exan\ﬁlés sidd al GBSd:fﬂor@fZ 4-bexo8 128V -tetrihgdro/d A-bufieawhasstonitrd and

61 H M rihd- 1 RBMEESH A cbnite am de
of the

aIIyI gr oup Pro ess E: A process according to the

nvénti on for p e aﬂlng a corrpound of forrmula (1) or
)\m la (| |Nn  R3 is conprises: i)

Iatlonag m)AIkyIatlonat NL iii)
enzyl ationiv) Chlorination at C8 Process F. A
ess +accord| N o the invention for preparing a

o 0SHRRAE l BAn h ors ia LSl na 22
[8-chiargR, aawom-ad%@somnfbvlb Bakedinysiyo-147-puringdyd(at)-dislidiacetenitrile

i) WFall adi um ca ysed renoval of the allyl group
He fpr cess G ; cess according to the invention for

)\ e,}secrlr\é/;[\ puﬂd of formula (1) or forrmula (I11)
. TS
A solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (0.445g, 2.0mmol)
in DMF (8ml) was treated with sodium carbonate (0.18g, 1.7mmol) and bromoacetonitrile
(0.1ml, 1.4mmol). The stirred mixture was heated at 70°C for 3 hours then cooled to 50°C
and treated with further bromoacetonitrile (0.06ml, 0.8 mmol). The mixture was maintained at
50°C for a further 2 hours and then cooled to ambient temperature and evaporated to
dryness. The residue was treated with 1M aqueous hydrochloric acid (20ml) and extracted
with ethyl acetate (2x50ml). The organic fractions were combined, dried over magnesium
sulfate, filtered and evaporated. The residue was dissolved in dichloromethane (2ml), after
20 minutes, the resulting precipitated solid (unreacted 8-chloro-7-(2-propen-1-yl)-3,7-
dihydro-1H-purine-2,6-dione was filtered off and washed with further dichloromethane). The
filtrate was concentrated in vacuo and subjected to flash chromatography using ethyl
acetate/cyclohexane as eluant in a gradient elution from 1:3 to 4:1. To afford the two title
compounds:
[8-chloro-2,6-dioxo-7-(2-propen-1-yl)-1,2,6,7-tetrahydro-3H-purin-3-ylJacetonitrile
White solid (0.084g, 16%); m/z 266 [MH"].
2,2'-[8-chloro-2,6-dioxo-7-(2-propen-1-y1)-6,7-dihydro-1H-purine-1,3(2H)-diyldiacetonitrile
White solid (0.195g, 32%); m/z 305 [MH"].

N

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

ﬁi\rm

N
A solution of [8-chloro-2,6-dioxo-7-(2-propen-1-yl)-1,2,6,7-tetrahydro-3H-purin-3-
ylJacetonitrile (0.084g, 0.32mmol) in THF (5ml) 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(0)
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in which RL differs fromR2 and R3 is C conprises
steps (i) to (v) of Process F (where R2 from process F
wo g008pemsdi cally SEMo r MEM foll owed by: PCT/EP2005/001449
trifluoroacetic acid 1) R2-X, base (v i )
nmoor r pphhool I'ii nnee vi) C eavage of MEM o r SEM
(0.03y; 6t080Iaty Affen? pogrisoie mikiuye wak freated vith &M aguouk Ihydvedhloric acid
(3mlpyndaaﬂub:®¢drm5ﬁﬂ} FhgSeidtureRY 8bparhtedmdathe )drgaﬂf@bliﬂase evaporated.

The BFooo%%trS ?&/ralg| pun‘?é&’ rﬂ%?r?ﬁ?e ?e%?o%%du% El?frebtga (:1‘—Iri5lré’ M, r%ord the title
compqpr\gms(ﬁ]wﬁ@e §gl:%0 0188, 2§%) I%Sd Q[Né?g) 4. § ($,2H), 11.49
(s, 1€),v%. &Sf(bPlso(clé}ss;n/BZQ@[MIdT/led by: v Pal | adi um

cat al ysed renoval of all yI group VI) Hal ogenati on at

c)2 %g%ﬁ@ﬁ% a Ig(%%%g? qi‘n\yéjm i'on u? fie 53r(élbl)a IE 'gce%cniwjfo und of

or (I) or formula (I1) in which Rl is Hor alkyl,
NZ kyl and R3 is C conprises: i) Pyrimdinedione
on ii) Nitrosation iii) Reduction using Na2S204

or s simlar reducing agent iv) Xanthine formation v)

Al kyl\altl on at N1 (optional) vi) Hal ogenation at C8
The UttienGolWpouthewas dpripbrd dfoni €2,2'[8 Bhjbro-2B-@iokd-nab-pedpRE el -yl)-6,7-

d|hydr8 1§P|¥urﬁ’1f -# Q(?H?n&?ﬁ @?( gﬁlﬁﬁé fl F%C@o%ﬁg@g% ﬁssr;ecgﬁgétf&%e synthesis
of (B BHy SOOI L6 (el

urits$-y itgle: vi ce versa
To afforddbentitle tompouwndeassavhité eolit 0. afﬁg)(%)on 84 (400MHz, d°-DMSO0) 4.88
(s, 2R 606 02K AiH totBSENERR & BRkdz Doz fIMBBREVI ATI ONS THF

etr ahydr of ur an

Example 5: 8-chloro-3-(3,3,3-trifluoropropyl)-3,7-dihydro-1H-purine-2,6-dione

Q H
H\N)jt[r\g_
»—C
O)\N N
b

F7OF
Prepared in similar fashion to Example 3 using 3-bromo-1,1,1-trifluoropropane as alkylating
agent to afford title compound.

NMR 84 (400MHz, d®-DMSO) 2.64-2.76 (m, 2H), 4.12 (t, 2H, J=7Hz), 11.30 (s, 1H), 14.46
(br. s, 1H); m/z 283 [MH"]

Example 6: 8-chloro-3-(2,2,2-trifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione

1

HNJtN
| )—c

O)\N N

F
F

Prepared in similar fashion to Example 3 using 2-bromo-1,1,1-trifluoroethane as the
alkylating agent and sodium bicarbonate as base to afford title compound.
81 (400MHz, d*-MeOD) 4.68 (q, 2H, J=8.5Hz); m/z 267.1 [M-H]

Example 7 and 8: 8-chloro-3-(4.4.4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione and 8-
chloro-1,3-bis(4,4.4-trifluorobutyl)-3, 7-dihydro-1H-purine-2,6-dione
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Ac Acetyl DCM Di chl or onet hane DVEM Dul becco's Modi fi ed
Eagl e' s Medi um HEPES 4- ( 2- Hydr oxyet hyl ) pi perazi ne-1
WO edobarmsul phoni ¢ aci d DMSO Di et hyl sul phoxi deP@iBBP2005/001449
N- br onosucci ni m de NCS N-chl orosuccinimde NI S
N-i odosucgi ni.mi de DME Di met hyl f or mami de Li HVDS Li t hi um
hexanet hyI Sil yl am de DBAD Di benzyl azodi car boxyl at e
| PEA Di i So op)él et hyl am ne PyBOP

engot ri azo- ox tr| pyrrol i di nophosphoni um
HN h @j.[dgoropho >MEM Met hoxyet hyl oxynet hyl SEM
,2 t'ri met hyl ss; et hoxymet hyl TFA Trifl uoroacetic

cid RT room erature D Heat following non-limting
e arqal es |IIus rate the present invention: Synthetic

| es Exa te 1. 8-Chloro-3-(4-penten-1
-v

3, 7-|d|£v ro-1 H-purlge 2, 6- %,:ﬁwn; a)
a) 8% ﬂi?b'?‘{z 2o Py - grlzlltﬂr ludrobutyRUs@h r@H‘I—P @6-@%e and 8-
R e L e e e s R

stirred at LA, under nitrogen, for 18 hours.
Oq,nceg;/f at ed ({SOm/of 37% was added in one

n P ti andth re stirred for 45 mnutes then
oq ey_blnto />—c1

J J

8-chloro-7-( 2-propen -1-yI)-3,7-dihydro-1H-purine-2,6-dione(1.59, 6.64 mmol), sodium
carbonate (844mg, 7.9 mmol) and 4-bromo-1,1,1-trifluorobutane (1.39g, 7.3 mmol) were
stired 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 (MgSO,4) and then evaporated to dryness. The
crude product was triturated with ether and the solid collected by filtration to afford 8-chloro-
7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione as a white solid
(1.23g, 57%). m/z 337 [MH"].

The reduced filtrate was chromatographed on silica, SPE column (20g). Elution with
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'].

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

)E[ =
%

¢
8-chloro-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1 H-purine-2,6-dione (84mg,
0.25 mmol) and morpholine (220ul, 2.5mmol) were degassed with nitrogen in
tetrahydrofuran (3ml) and then tetrakis(triphenylphosphine)palladium(0) (29mg, 0.025 mmol)
was added and the reaction stirred at room temperature overnight. The white precipitate

was collected by filtration and washed with tetrahyrofuran and ether to afford the morpholine
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MeOH (600m ). The nethanolic solution was neutralised
with 2M NaCH(aq) solution and the resulting white
w@e@sipiosat e col | ected by filtration. The whit BCEBP1005/001449
was dried under vacuum at 500C for 18 hours to afford
the title conpound (16g crude, 119% . mz 192. 2[ MH +].
salt bj tha- itk pompeumdl (59img) 3THis dvasy tieated Witho@iNi M@l and miitiane! and the

solve‘hténé@bwrsteaf t02d HégsObéfo(le@aré@@mné-wIDMso7f My uad Gurifying by

prepagtt géj \-g}.tsgﬁi 4 % %?ﬁbgtﬁcﬁltvé‘f%tlﬁg Q, ﬂ)));tlr?dqfiﬂmg, 14.9%).
NMR &y(4paiHzpd &?9&))1 922 %&@rﬂ(*h@e?% 3340, 2ide (. 2H, J=THz); miz

297 fMiePwW se. Care; toxic funmes. After the addition was
conpl ete (approximtely 25 mnutes) the reaction

m Xt u I t rature and
C,Z 8—9@8;9-1;3#\1\'2%{1 Léor?%u%?)g?oélh@g? 2?1;;‘)@}% fﬂ‘{%ﬁ% ori gi nal
)(Vﬂleumse Wat er (500rr1) was added and the resulting

Fpriec ate collected by filtration. The residue was

washed] wtt water then dried at 500C over P26 and

ureden”vdcuum for 2 hours to give the title conpound

(17. ). The aqueous fraction was concentrated and

wat er ed (100m ). Again the resulting solid was

flltere Aand dried. This gave nore of the title

rr;;ou Ad (2.31g). Conbined product (19.52g, 49%. mz

8- chlpg3 gg-mgqen 1-¢)-18-is{# s trifiugrebyly b ndlmydro—1H-pur|ne-26 -dione
(478myl, ) 1.8, mimai) hastr Ondrphblinur(%EuIZ B nthal) eveve adetabsdd @vithohitrogen in
tetraﬁ%%g@gérpﬁg&ng ¥|l1<% r#;z?rﬁ tgfrl]’ Béw;ﬁ) ﬁaﬁu@ )gg§3mg, 0.11

q({bgafga g aﬂé’o Fion ﬁ*ﬁ E*aEQOi”bﬁe e ee"\)(ﬁré‘q f {he reaction

mixtyre wad partitiofad betwe@gelmh@roru@benef end Gygioghleric anid 2N. The organic
phadee @bl Sehandts Uérﬁi \ﬂ@cﬁjcé@nt@egwéam@dcﬂuﬂevmu@ctt ah@ VWeasapurified by

amirRBRE Yre G TIR 2 Lg%é'\gméa%f |tfr%rt01 ord the fitle
comegeh (7 »sasaﬁg,ﬁaw INMR & W@@f{amﬁég Al s 15220 m,
4H), i 15-223 (B[ 4, 4P. 94 (b s, 1H m/z 407 [MH"].

8- Chl or o- 3- (4 pent en- 1y|) 3, 7-di hydro-1

one (O. 10g 0 44rmo|) was dlssolved in DMF (1. 5m)
ontfai ni ng sodi um carbonate (0.12g, 0.49mmvl) and 5-
N“b F’g;_p,_ﬁntene (0.07g, 0.49mmvol) and the m xture stirred
18 On conpl etion of al kylation, norpholine
0.5m ) and tetrakis(triphenyl phosphi ne) pall adi um (0)
(Q dg,

a) 8-chloro-3-(2-cyclopropylethyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
o

H, N

j:li )¢l

8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione(1.5g, 6.64 mmol), sodium
carbonate (844mg, 7.9 mmol) and 2-cyclopropylethyl methanesulfonate (1.19g, 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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0.07mmol ) were added and stirring continued for 3.5h.
The reaction was diluted with ethyl acetate (10m)
woer@hedIsequential ly with 2N hydrochl ori c aci dPCREB20D3/001449
and brine (3x5m) and the organic isolated, dried
(MySA) and concentrated. The crude product was
washedSyneustioshiorirmadia (o), bo. 1ArddMSS0: pediinan eypporated to dryness.
The @it @ﬁf@nybva§ﬁ?ﬁun(aw wigh sthengnavttiehsoiieitdotieied by ffifitatibm &nafford the

titlec%ﬁ%%ﬁha%s%% n&‘?d§@d“9,m‘)%ﬁ'2@*5€{wﬁ—h tltl e conpound

was i solated as |tesoI|dat
concentration (0.039g, 35%. (400M—|z d6- DVSO)
b) 8-ahlGrs-3-(B-cyRidpromyledisy - iy - dﬂwro BH-@QI’"QQZGZIHDHQ] 7THz), 4.95
(m 1H, 5.05 (m 1H), 5.8 (m 1H), 11.1 (br s, 1H),
neyexchangeabl e proton not observed to dH 13; mz
Hy MH] Exanpl e 2:
8l Cht-6t o- 3- hexyl - 3. 7- di hvdro- 1H- puri ne- 2, 6- di one
0 re’bared in simlar fashion to Exanple 1 using hexyl
dide, to afford the title compound. NVR, dH (400MHz,
dg¢-DVMSO) 0.85 (t, 3H, J=7Hz), 1.25 (br s, 6H), 1.6 (m
, 3.85 (t, 2H, J=8Hz), 11.2 (br. s, 1H), one
8—chlemmg‘jﬂﬂdﬂrepypetbylpﬂ-(z-ptopebsleyl)&d dily ddd41 Hquring2,6-dione (74mg,
02527r']‘r{1(1}>\]f?'H ]arEd(amb'rﬁﬁnhﬁea 2.5mmol) were dc}agassed with nitrogen in

tetraléxt Fﬁ”l@ %ﬂbud hen(%etrakls(t(rélpheny?pthrog;r)“/lrqé)ga adium O nZng 86‘25 mmol)

was added pgd #e mestion stirdbabroenytemneiire: avermght nébeg white jprecipitate
was cdllecied\bydilteatieh eindtwashed ajth tetrahyrofuran and ether to afford the morpholine

salt éf8fh q Qr&)n?po% gxgéﬂgg(%;rﬁls%gsoﬁ' Batka Wil 2N HCl and wTethanol and the
i

solvené Q poya p% eSS PIPke @ci rﬁf ?%W#(S / ﬁleg and purlfylng by
prep@ativel bleCWU{ w5 Br Yhtn4@%,aradigntrioqivg deotiteHepmpoynst 2261gq 34.6%).
NMR &"@0010H2489Me@D)0r0w-0.05 (mPMH), OBT-0.48@%, RHE ALETHOMT (i, 1H), 1.61

0 t ol ) and
@, Z%f‘gi#[%e oén)lgtq?l ﬁéégbﬁ/%?s“:}wqﬂml ). The stirred
m xture was heated at 700C for 3 hours then cooled to
Exang® @0:a Bebutvi-@athimto s -tihydroiliepurineeh®diomeoni tri | e
(0.06mM, 0.8 mmol). The m xture was mai ntai ned at 500C
or a further 2 hours and then cool ed to anbi ent
N erature and evaporated to dryness. The residue was
)\ w th 1M aqueous hydrochloric acid (20m) and
xt'?‘act ed with ethyl acetate (2x50nm ). The organic
racti ons were conbi ned, dried over nmagnesi um sul fate,
filtered and evapor at ed. The residue was dissolved in
di chl oronet hane (2m ), after 20 mnutes, the resulting
precipitated solid (unreacted
a) 3-Butgl8-otloro?7-(2propepd Ad)i3, yidjhy8roft H-purine-2,6-dione
di hydpo- 1Hpurine-2,6-dione was filtered off and
d with further dichloronethane). The

N
j\ [ )—o
To a solution of 3-butyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (3.34g, 13.4mmol)
in anhydrous DMF (19ml) was added NCS (1.97g, 14.8mmol) and left to stir at rt under
nitrogen for 22 hours. The mixture was concentrated in vacuo to give a yellow solid which

was filtered and washed with methanol. The filtrate was concentrated and the process
repeated. On the final wash the filtrate was purified by SPE (Si, 20g) cartridge eluting with
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filtrate was concentrated in vacuo and subjected to
flash chromat ography using ethyl acetate/cycl ohexane
w@goosiotasd in a gradient elution from 1:3 to 4PAI/ERI®05/001449
afford the two title conpounds:
[ 8-chl oro-2, 6-di oxo-7-(2-propen-1-yl)-1
1:1; EROAG: Gyclabexartey dite- Giralpingd sol@s yygracitied ninder bacwai teeafford the title
comﬁdUnUQZ @Qg Q) mi£283. 3V 266 [ MH] .
8- chl or o- 2, 6- di 0x0- 7- (2-propen-1-yl)-6, 7-di hydro
e-1,3(2H)-diyl]diacetonitrile Wite solid
b) 3- @Y'l@ﬁ@oms%%d'hyﬁf%1ﬁt§’5'”%‘%ﬁ' dion® sol uti on of
8-ghl oro- 2, 6-di oxo-7-(2-propen-1-yl)-1,2,6, 7-tetrahyd
*m r -%ﬂgpurln 3- yl]lacetonitrile (0.084g, 0.32mmol) in
o ( m ) was degassed by the successive application
f vacuum and nitrogen pressure to the reaction
/J/ﬁixture. The sol uti on was subsequently treated with
nor pholine (0.3m, 3.4mol) and

A sélBlidrAdr S§ bl b@;ﬂhdr@m%mﬂéﬂ)m -B FcHityde N O PiBE-2,6-dione (100mg,

0. S r t
osspbio bbb A0 snd S S e b i
Pd(Pabsbh f61mpn 8. anl)eTWag"géreav%ﬁwaa Hier gepiienyacupmagerpholine
(3088, apsmatoeduasﬂaedw cohd deft v stirpalr it funder hltrogert fr 4 asurdu&he yellow
solut}b%' it HeRi&sh Ji '-l—%l(a‘iq afd EROAC. tT"H% Srighhi€ Ieﬁ/@F‘%H Reparated,
wasi'[eg ‘fﬂr‘\?s I te Ol I(gﬂg(sg)’é;)an fogf%%rgte'gw e r_eé{éré%w ﬁrtak%ﬂ up in MeOH
and pagsednqkz/vrzga qrchp]promrj SPE (59), elutmg with MeOH followed by 5%AcOH/
MeOB. 2Thd Brogbtiofratidnd wéredsemiingd dndhydneentratddpiniadge o afford the title
compc%a@s %h f i) Whift® S51RN(abflg! 35KNNMR, IsF, (BSSTRALNE.BASO) 0.80 (1, 3H,
J=7.5H §Po24). 61595 (Gl 8pdh-2t Y Hg) 7117 (s, 1H), 14.37
(brSd1Hh),/dV23243-B[MHﬂne 1 ,3(2H)-diyl]diacetonitrile using

the condltlons described for the synthesis of (

onitrile. To
fford the t|tIe corrpound as a V\,hlte solid 0.06g (4% ;
’ MRdH (400MHz, dd-DVMSO) 4.88 (s, 2H), 5.06 (s, 2H),
N “@th observed to dH 14; miz 282 [MNH4 +] . Exanple
ALY
-chloro-3-(3,3,3-trifluoropropyl)-3, 7-di hydro- 1H puri
ne- 2, 6- di one Prepared in simlar fashion to Exarrple 3
[ 1 ,1-trifluoropropane as_al

usi n
3-Pr%@4_,a3 A GdioBip bLMEs.Chem, 1953, 38/ &b),"Y380-6)0.30,

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 residues washed with
methanol and filtered to provide the product as a white solid (0.148g, 42%). NMR; &y
(400MHz, d®-DMSO) 0.85 (t, 3H, J=7Hz), 1.65 (m, 2H), 3.8 (t, 2H, J=7Hz), 11.2 (s, 1H), one
exchangeable not observed to 8y 13; m/z 229[MH"]

Example 12: 8-chloro-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
(o]

H H

. N

j\)ﬁ[ )¢l

OKHN |
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NVR dH (400MHz1 d6-DMBO) 2.64-2.76 (m 2H)1 4.12 (t,
2H, J=7Hz), 11.30 (s, 1H), 14.46 (br. s, 1H); mz 283
wQ dsHh7RR@npl e 6: PCT/EP2005/001449
8-chloro-3-(2.2.2-trifluoroethyl)-3, 7-di hvdro-1Hpurin
e-2.6-dione Prepared in simlar fashion to Exanple 3
a) 8-ghlproeB-pemtylofri-gropen-1tW)-3. T-dbweer Hanrerings2:6rdong kyl at i ng
gg(neyand sodi um bi carbonate as base to afford title
H, ound. dH(400MHz, d4-MeOD) 4.68 (g, 2H, J=8.5Hz);
| 64/-1 [MH Exanple 7 and 8:
)\ oro-3-(4,4,4-trifluorobuty
37-di hvdr o- 1H puri ne- 2, 6-di one and 8 chloro-1
,3-bis(4,4,4-trifluorobutyl)-3,7-di hvdro- 1H purine-2,6
-di onea)
8-chloro-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,

To & didnidno- dfH Sofilbreer-2- ﬁroﬂé@ﬂ%/l a3)d-dfrydro-1H-purine-2,6-dione  (100mg,

O 4 4&9_1 q@r Q- % &% AP%%SI?@F é’r o%ut ddgd 7'308 uﬁé" é) rbonate (0.051g, 0.484mmol).

5 silrrg\g(ﬂté%n empera re pentyl 10 6363ml 0.484mmol) was added

and &tlmhbomamtlﬁlue(dZupde)‘pmtregewIa) 1@ -telinpguature 1for 18 hours.  The reaction
mixtare - wWad dilfed wih A=tsre0EnmPandOeirhctaibhith ERDAE (WR26/)D O Bombined

orgapig cts ;Ne%e'

’-‘.—l
DC

{,)(N@g% ﬁ[féré’d’ga& e{‘/a%o]rat%?' fﬁ#‘ﬁ&é’t%t B18PE (si, 59)

elutifcy it -4 P AGloyORsrane ApEoccTine. Weataesiing: 24 dr Ehilgasold (96mg,

10 74%pan/zi2ov @fdid’1bet ween et hyl acetate and water. The
organi c phase was separated and washed w th

h dro hl or ( e ried (MgS™M) and then
b>88@856 "RERY ffé%@wgﬁb@§%“$ﬂ rﬂ%@ product was

triturated with ether and the solid collected by

tration to afford 8-chl oro-

) open- 1-yl)-3-(4,4,4-trifluorobutyl)-3,7-di hydro
%Brlne 2,6-dione as a white solid (1.23g, 57%.
z 337 [MH]. The reduced filtrate was

o ronatographed on silica, SPE colum (2Qg). Elution
with cycl ohexane: et hyl acetate (10:1 to 2:1) afforded
8- chl oro-7-(2-propen-1-yl)-1, 3-bis(4,4,4-

15 Aﬂagg'Ff' guoiwggﬁ%éﬁs)pgﬁ Jnﬁéﬁ%ﬁ@@e)lﬁ@?mh"gj et b8 rAtiRvas flushed
with altmpef Yeﬁfge(msqutmqfu&?WP@otaﬂwy @-ProRgmirab 3 reibydrer ii#-purine-

2,6-dlorde GoGh@NE3Rnabipriv-anhydrops dpn(115ml) was added, followed by DMSO

(0. 1rpk5 le)nd?’m()?ph@hﬁe Ed 2§rjmu@r(§21@\°ﬂrﬂély Fné- r@éﬁ]ﬁi’rﬂj’ Rxkure was stirred at room
tem %@:ﬁ undf ﬁ.ﬁg Ize an:E 29% fﬁﬁ?’?&'ﬂﬁ ovg%sngls olve%em EtOAc (25

20 ml) ar@tw@'ﬁ}pd math 2V H G 3e )ZS@Hd Thp erganic extract was dried (MgSO;,) filtered and
evaptoeétéakjnaét Fédoben yrgasoephPorqatibt el amit®)préBOrSRE (Zy) 084ding and

wasl v)llthwf%t%gﬁgnémtﬂ |In dgaﬁé' RSt WP SoRtackROBid in methanol.

Evapora fon O %'Irgglo%\s/ecroﬂ a%wmg product allforgeé) rﬂ%: It| I tc%}nepound as a white solid

(27mg, 33%). NMR; &, (400MHz, d°®-DMSO) 0.85 (t, 3H, J=7Hz), 1.20-1.34 (m, 4H), 1.57-

25  1.67 (m, 2H), 3.84 (t, 2H, J=7Hz), 11.19 (s, 1H), 14.38 (br. s, 1H); m/z 257.2[MH"].

Example 13: 8-chloro-3-(3-methylbutyl)-3,7-dihydro-1H-purine-2,6-dione
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was collected by filtration and washed with
tetrahyrofuran and ether to afford the norpholinesalt
w@booskz79sd t | e conpound (59ng). This was treat eBCTHEPINOR001449
HCl and nmet hanol and the solvents evaporated to
gryness before re-di ssolving in DMSO / MeOH and
uerylng by preparative HPLC using a 10 to 40%
ﬁ*_ t to give the title conpound (11ng, 14.9% . NWR
4k (4OON+E d4-MeOD) 1.92-2.03 (m 2H), 2.19-2.33 (m
H, 4.06 (t, 2H, J=7Hz); mz 297 [MH#]. c) 8-chloro-1
,3-bis(4,4,4-trifluorobutyl)-3,7-di hydro-1
purine-2, 6-di one 8-chloro-7-(2-propen-1 -yl)-1
a) 8-ciomL&( 34méthgrti.llyl)f7 -Popopeit-y ly))-H7-ding oy tH-puidne-2,6-dione
H-pur| dione (478ny, 1.1 mnmol) and norpholine
, 1lmmol) were degassed with nitrogen in
t I hydrofuran (10m ) and then
ﬁ*ﬂls(triphenylphosphine)palIadiun(O) (123ng, O0.11
) was added and the reaction stirred at room
tenperature overnight. The reaction nixture was
artitioned between dichl oronet hane and hydrochl oric

A soﬁﬁlbﬁ ot M-chid1e-7f Zgﬁﬁbé?n -PHBS7-WMGdreepRp@irRa2, 8iibrieed Bye G.6mmol) in

5 DMF &4%%‘3 : Q%:’cr gg g&]ﬁﬁt"m -Egrlb%nms (6’@ 'fd {ﬁ‘ﬁmggt and 1-bromo-3-

re-Cr
methylbgfangc@t

 BORIEOIE Tharst5P KL WP GeBBRRIATEC for 18 hours then

cooldd’andewppoifie® ¥ dryhddR. Thidirdskll@Mirs tre2DEl @)th Wass-(B0rmB apdhextracted
with 4y agetééz (%xg&n() Mrhét Bgantt f&ctibng Jvekdcorhbihed 1drid old magnesium

sulfage Jﬂ}?&ﬂd arigz ?\Qape{%{e\%ﬁ@pgﬁ%Was %’curated with a mixture of diethyl ether

10  and cyloheyama, i r@vqalﬂlpﬁjproﬁ@ct@sg whqtﬁ-]gollg)whlch was filtered off and dried. This

gave&héhtl@b@ﬂﬁodrﬁ!—asyﬂmmwsq)i;dlrm’lzl?QVl)\Al—T’i(2 propen-1
yl)-3,7-di hydro-1 H purine-2, 6-di one

2 8—8@33{— r@aw?eﬂéﬁwﬁyw%djhvdﬁoo%@H{'%%P%yﬂér? . (shang, 7.0

If) and 2-cycl opropyl ethyl nethanesul fonate (1.19g,
h&Irgpl) were stirred in dinethylformmde (25n,
)\ )1 for two days at 800C. The reaction m xture was
artitioned between ethyl acetate and water. The
organi ¢ phase was separated andwashed w th
ydrochloric acid (2N), brine, dried (MJSO 4) and then

15 A sSMAGPIGH 8%hiofo-G4(-nesisvbutyIB7(2-pripen+ieyl):8,7-digyairo-1H-purine-2,6-dione

(0. 0'/t4-rg: b%ﬂrﬁa) W ﬁtlF gﬁ:ﬂ@ ntpeaﬂ&fwﬁﬁlrﬁ&pﬁ&lgle?@toggmpﬁ .0mmol) and the
mixtyrg ¢%ga(sge thgg(%)e ,%péocgporb 0 v%guﬂam andt nitrogen to the

reacBerchl vessel- (Iheychmgtur@pylveﬁshylt}lem 7tr§$tﬁ9dr gith a  solution

tetraHs&H;SHéh? o QJI’ﬁHé)ﬂS&Iadlum(O) (0.03g, 0.026mmol) in degassed THF (0.5ml). After

20 2 ho&r%{/ﬁg rgg&l"’?_,g (N%s leég egg@ﬁpé(l{/l%q}ﬁ ? ﬁyo(rgcrﬁ’cfr%pﬁli EZrXIB énc?d%’chyl ether

(3ml). The preCIpltated product was flltered rTe‘i‘zlshed with diethyl ether and dried. This

yielded the title compound as a white solid (0.036g, 56%). NMR 3y (400MHz, d®-DMSO);
0.91(d, 6H, J=6.3 Hz), 1.47-1.62(m, 3H), 3.87(t, 2H, J=7.5 Hz), 11.19(br. s, 1H), 14.38(br. s,

1H); m/iz 257, 259[MH"].
25

Example 14: 4-(8-chloro-2,6-dioxo-1,2,6,7-tetrahydro-3H-purin-3-yhbutanenitrile
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0.25 mmol ) and nor pholine (22CQul, 2.5nmmol) were
degassed with nitrogen in tetrahydrofuran (3m) and
W@ b@s/otesr aki s(tri phenyl phosphi ne) pal | adi un{ 0) PCRBPIPHS5/001449
0. 025 mmol) was added and the reaction stirred at room
tenperature overnight. The white precipitate was
fcollf ect ed by filtration and washed with tetrahyrofuran
ether to afford the norpholine salt of the title

)\ ound (52nmg). This was treated with 2N HCl and
‘et hanol and the sol vents evaporated to dryness before
re-di ssolving in DMSO / MeCH and purifying by
p arative HPLC using a 10 to 40% gradient to give
theYitle conpound (22my, 34.6% . NVR dH (400I\/Hz

Prepatéd it ERIMPle0-Girgsi-bromoppiyronitrizaseligiating age

NMR%EDQZomﬁi chDMQ(bf) 1sgﬁmo«nq 2+BHp. 556724 J=T4018); 3.9%(t,12H,}=6.5Hz),

1.2 bﬁ’tﬁ) é‘giﬁ - lilr nEéhvd ur puri ne- 2, 6- di one a)

3- butyl -8-chl oro-7- (2 propen-1 - I) 3, 7- d|h dro-1
Examigiept8:i SrehlPrt3 lat - 1H-purine-2,6-dione
3-butyl-7- (2 propen 1-yl)-3,7- dlhydro 1/
&/ purine-2, 6-dione (3.34g, 13.4mmol) in anhydrous DW
) was added NCS (1.97g, 14.8mmol) and left to
4*\s|| it rt under nitrogen for 22 hours. The m xture
Mvas' concentrated in vacuo to give a yellow solid which
s filtered and washed with nethanol. The filtrate
s concentrated and the process repeated. On the
al wash the filtrate was purified by SPE (Si, 2Qg)
tridge eluting withl:1; EtOAc:cycl ohexane. The
conbi ned solids were dried under vacuumto afford the

fol?-B-SRABRYNR.S 2o rind2 6-di& Globkigl 0212 mmol) was stirred
\?w?:%;ﬁgg c;qgi}%m 52mg?40§fé§ ﬁﬁ(ﬁ; in d HE%‘IE (gml)szr 38' 'nﬂnecﬁzlohexylethyl

bromieb (S3yrg; 8-488 omeel)7 wee-qddepeand iy Mixiure- W phires @f 37-40°C under
nitro efn FB:”GST? feHdwed Qiﬁi'hdaﬁ@@ 009C3rMigih) After aoblirdy, dbe sbidion was

dega Ph g{l g&éﬁ g \"’aﬁltrBét-grﬁfAlgge\)@rélh times,

tetrakj mheg)gﬁl@cpséghmgmiadluwg})é gqé;]@g@ ij 5ml 4 42

mmo&)ddﬂeife aadfiedefdndt othst |m|xb,lrertstlm¢d1e|forn|1&tbg@n fusthen quantuty of

tetrakl ? IBﬁoé{)ﬁHe ugaawa)qaomgsomBtmmbr)raad rherpheline @Mml) were
r

add wgtqqngl?lf gor Eﬁ‘tggF ?ﬁg@é@i @é(tgge ml\ﬁ%taggcfﬂs I yere added
(ca. sl d@@ )vaad thm@&mrplaw W@F@%dﬂf SiBtae 3 evapoweted The

residagl W&s Riseplved SPETHBgNd lebdéd ogtonat g w@apprgpylosga agytridge. The
cartr%é@%gévwashed 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 title 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), 1.55-
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 16: 3-butyl-1-methyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purine-8-carbonitrile
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MeOH. The product fractions were conbi ned and
concentrated in vacuo to afford the title conpound as
w@eoshHi7oshi t e solid (30ng, 35% . NVR, dH ( 400MPEZT/EP2005/001449
dé-DVsSO) 0.89 (t, 3H, J=7.5Hz), 1.23-1.34 (m 2H),
d.55-1.65 (m 2H), 3.85 (t, 2H, J=7Hz), 11.17 (s, 1H),
4 7 (br.s, 1H; mz 243.3[MH +] . Exanple 11:
H=Q- 3- propyl 3, 7-di hvdr o- 1H puri ne- 2, 6- di one
)\ opyl - 3, 7-di hydr o- 1H puri ne- 2, 6-di one (J. Med. Chem
993, 36 (10), 1380-6)(0.3g, 1.5mmmol) and
N-chl orosucci nim de (0.21g, 1.5mol) were dissolved in
DMF (5m) and the solution stirred for 5h. The
a) 3-butlyT-{2propes-1eb)rs; éminydce tH-eudne-B6-doned d resi dues
vvaszgpi with nethanol and filtered to provide the
ct as a white solid (0.148g, 42%. NWR d
HN I\/Hz dé-DVSO) 0.85 (t, 3H, J=7Hz), 1.65 (m 2H),
)\ 7(t, 2H, J=7Hz), 11.2 (s, 1H), one exchangeabl e not
Qt§grrved tod 13; nmz 229[ MH+] Exanpl e 12:
chl or o- 3- pentyl - 3, 7-di hydr o- 1H puri ne- 2 di one
A sta;reéhsqiut@nsoggrﬂt?ynronerriryaw%p@hy@%ﬂﬁp@m? %meeoﬁ@g, 52mmol) in
anhybikque rDME - 20@nllwas drebtedawiio KuC 09 (V. 9Fg, 57.2mmol) and, after 10 minutes,

Bul . %Io 59 27nrﬁ8lépAf?&eFéa$ﬁhﬂ }Gr32 70‘3% rtMé’ rr@aéﬂéhph'ﬁﬂtlﬂ@ wad 'pgrtltloned

o O PR o B B o iy e, o

(MgS@ @dscogperrtratercbmavaqumtm givenpe offtwiite it Jhisiwas washed with hot
cycloh@x4e3ahd @rietiS4nue yaswasn addgive ahel titlel compouraoid.Bngeds%); m/z
249 étw'?{ nitrogen at roomtenperature for 18 hours. The
reaction mxture was diluted with water (25m ) and
extracted wth Et CAc 2x25n1(2r The conbi ned organic
b) 3-butyl hotethyivér(2-perread! -yIVg Satihydre-! Hepusine-asfetdienapor at ed.
Purifjcation by SPE (Si, 5g) eluting with 4:1
c/ cycl ohexane affor ded the title compound as a
“Nwl\e solid (96ny, 74%; mz 297.2[ MH]. b)
A | oro- 3-pentyl -3, 7-di hydro-1 H purine-2, 6-dione A
| gsk contai ni ng

tetraki s(tri phenyl phos |_adi u 0). (56 ,
A SO orAbNON WaE IR DY ety dser ooz 6-cione (1.0g
4.03malolitin @anhydrous DMF (10ml) was treated with Na,COj3 (470mg, 4.43mmol) followed
by I\/%’dﬁhb&&é"(@?fﬂ@m Y3 mfio) 2TRE eilrelwid hedted -AidBydior THhBWS. K,CO;

(SOO@;:lrlsfrﬁdfa %%nodglga%ngpo@cﬁ &Z&@d%%@%%%? YRd W stirred at 50°C

for a ihqers; 6he s@ﬁctlor@ma@ﬁnﬁ%a"ovvﬁ@ tq &%thnr@%%% patween 2M
HCl(3@)arsit EtOAdTied ofganidilayer was separated and the aqueous extracted once more

with EtOAc. The combined extracts were washed with brine, dried (MgSO,) and
concentrated giving a yellow/brown oil (1.24g). The product was purified by silica SPE (10g),
eluting with EtOAc/cyclohexane mixtures. The product fractions were combined and
concentrated to afford the title compound as a pale yellow solid (1.11g, quant.); m/z
263.3[MH"].

¢) 3-butyl-1-methyl-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purine-8-carbaldehyde
o
\”)T
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tenperature under nitrogen for 72 hours. The reaction
m xture was dissolved in EtOAc (25 nml) and washed with
WQ@RrosIEr7981. (25m ). The organic extract was drPEHEP2005/001449
(MySO4) filtered and evaporated under reduced
pressure. Purification by am no gropyl SPE (
A prd-deeti flegpkavas ohaggedrvgthvid-butyemeimb] (amoneﬁehyléc tdihyfire] &-purine-
2,6- diHr@dMQDmW 4 4Rfhaicatd anmeirsls THRE6MBN oboledE¥RpPS@ Lsder nitrogen,

then ?rg eda\frjéﬁ EW—ﬁVIIS%R‘i A7 %F’ aPl. ?guﬁlutﬁaﬁfrﬁrﬂ-ﬁq The ré%Jltlir% solution was
a"owezrotewm o065, B R g pdaitc Ghaizous PMF (177
2.29rhip)). Thé Belutlor6Wag ajlovid) {o vsarauto(ﬂ 0°Qqver 2 hpwis, then itveas quenched
with §§t NER (adYsciBichPThe fixtiid)waspartifnéd Hebben. 1NWPHTTA® and EtOAC.

Tre rSBple 5T 42¢ SERATFIRY) WARIG b i, SR e o
a broweal) ErEA G Fpdichedasn, PRITief FY £ _ejitig’ with EtOAC/
cycloh;ékéneSmBetLdehycdrgwe]thel-trperrconneemcﬁasjeomfmteAsdldl ((8img, 39%); NMR; 8y

(400[31%&“ thRAsb)(r?-gprtO BEN U7 $HYy, 3. 2B-dBbYAY, 2t,H Bari 739@12 £yl 3.25 (s,

aH), 230 (uﬁﬁ]"&aj 7 501205, 2déig[fH 1%”?,%1@"‘@%765@6‘1‘#31-% ad 1Hz), 5.31
(appnt2i U55:OHAS 5(9B-009 (Ms1nASE)S, e stirred mixture was
heated at 500C for 18 hours then cool ed and evapor at ed

d) 3- B Mld’f 20 6T<h§xcf-ﬁ-§2 ?t?%e%syl)'-i 83t 2 trahydtoValSirinef 8 rbonitrile

ct ed wt | acetate (3x80m) e organic

ra ons wer e conbi ned dri ed over magnesr um sul f at e,
ered and evaporated. The residue was triturated
)\vmltl7>‘cr=rh xture of diethyl ether and cycl ohexane to

'I veal the product as a white solid which was filtered

nd dried. This gave the title conmpound as a white

A s |d>rﬁj Jff B lﬂr“ﬁ%ﬂwyl Db-dioxo-7-(2-propen-1-y1)-2,3,6,7-tetrahydro-1H-purine-8-

carb%g rmc{c)a %ﬂ%ﬁ éﬂ,@ @ngﬁr‘ét %gnJI %ra t?eel?é/od Witk 1hydroxylamrne hydrochloride
(63w, &191%‘610@ a5 heriRg | BUbYO) f07- 1 IF. 0B Hilprg Mgs7 aliguegyto cool,
concentrdtel pand treatdd 6viithi anetic (aDhpditite, (501)2hendicptadnat THIO®C Zott 2.5 hours
and \1\95"(5 Fo?% fenires. hA%HPﬁ Rohixafe Wasileikd td cO6MBEN aﬂrﬂor‘iéﬁﬁbetween
e g s R, LRI G182 48 080
concghiratgd do \gfferd theritler canprayngiasna gelgm faSde FBOmg crude, 114%); m/z

288. BWH *aki s(triphenyl phosphi ne) pal | adi un{0) (0. 03g,
026mml) in degassed THF (0.5nl). After 2 hours the

= zwr-r A A AL

roduct was filtered off, washed w th diethyl et her
}:I.U:Qd Thi s vyi el ded the title conmpound as a white
0. 036g, 56% . NWR dH (400MHz, .d6- DVBO);

A solution of 3-butyl-1-methyl-2,6-dioxo-7-(2-propen-1-y1)-2,3,6,7-tetrahydro-1H-purine-8-
carbonitrile (230mg, 0.80mmol) in anhydrous THF (5ml) and anhydrous DMSO (0.5ml) was
treated with Pd(PPhs), (185mg, 0.16mmol). The mixture was degassed under gentle
vacuum, morpholine (698uL) added, and left to stir at rt under nitrogen for 2 hours. The
yellow solution was partitioned between 2M HCl(aq) and EtOAc. The organic layer was
separated, washed with brine, dried (MgSQO,) 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
combined and concentrated to afford a pale yellow solid (116mg). This was washed with
MeOH and the title compound a white solid was collected by filtration and dried under
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0.91(d, 6H, J=6.3 Hz), 1.47-1.62(m 3H), 3.87(t, 2H,
J=7.5 Hz), 11.19(br. s, 1H), 14.38(br. s, 1H; mMz
WQ@2005/0289) M) . Exanpl e 14: PCT/EP2005/001449
4- (8-chl oro-2, 6-di oxo-1, 2,6, 7-tetrahvdro-3H purin-3-v
but aneni tril ePr epared as exan‘pl e 13 using
vacudmb(56mgb 28%).0NMR;, is) ¢400/Ha, IG/1RAS @Y 0Lfeht 3I-Nl\,d-’\=7d54|-|z) 1.25-1.35 (m,
(%01\/&8 mdo (s,131393260@( 2R, Hz), N8 2ot obgéived to 8y 15 miz
2:;21 ng 2t 55!(?' H%J =6. gﬁz 11. 223(br s, 1H),
Mhb(br. s, 1H): mz 254 [I\/I—H] . Exanpl e 15:
8-chl oro- 3-(2-cvcl ohexyl et hyl ) - 3J-di hvdr o- 1/
Examgle pRr i agetByl@: @Hdiore-3-pentyl-2,3,6,7-tetrahydro-1H-purine-8-carbonitrile
8-chl oro-7-(2-propen-1-yl)-3,7-di hydro-1H puri ne-2, 6-d
d ong (100ny, 0.442 nmol) was stirred with sodium
~ arponate (52ng, 0.486 mmol) in dry DVF (3m) for 30
)\fﬁlh-}—@m ohexyl et hyl brom de (93ng, 0.486 mmol) was
dded, and the mixture was stirred at 37-40C under
(trogen for 65h, followed by heating at 900C for 18h.
Afit er cooling, the solution was degassed by evacuating
and i ntroduci ng nitrogen several tines, and
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (76ng, 0.066
mmol ) and nor phol i ne (0.385m, 4.42 mmol) were added
a) 3-Rantylt-h2-priopenn! e/1)s3, 7-ditydro- Di-pudie-2,8-dionet her quantity of
tetrali s(tri phenyl phosphi ne) pal | adi um(0) (50ngy, 0.043
If)’»(and nmor pholine (0.2m ) were added and stirring
N i nued for a further 1h. Ethyl acetate and 2M
ous HCI were added (ca. 10m each) and the organic
ayer separated, washed with brine and evaporated. The
resi due was dissolved in THF and | oaded onto a 5g
am\hopropyl SPE cartridge. The cartridge was washed
with THF foll owed by MeOH and the acidic product

7-(2-Btdp Eﬁdl 3 hr-afis/ard- A-pMRREL2(68foné S {0081 d, 0 3Mhol), TR@dium  carbonate
oo, RS R 3 Yo e S SI phoo o
18h. (mmtlomamd @eggfatpdgt@;a ﬁqn el Iaofteﬁ aRc ggn? the organics
isolatdd) Hriéd 4AMgBCRD atdncoBeédntraleds 5-Chiorgtographidyer &lllda)(graelent elution
dichibfd n?é’hane?'tb%@ élbhlo%ﬁ\etﬂamléw hcetdie )]970v(o%d tddHitie &ﬂﬁpound as a pale

exch o z 29 MH+), Exanpl e 16:
yellow sg| y?iigrﬁ%t/ﬁ /3 ég[MY_gﬁo 2,3,6,7- tetrahydro 1H purin
e- 8- carbonltrllea) 3-butyl-7-(2-propen-1

b) 1-méthyl-3-pén ﬁjl iy 2peopknkt-yil 8 7rdihyRir 64 Hkmumiee-R, 6 tione ed

sol ut iy
gﬂ{oopen 1-yl) -3, 7-di hydro- 1H purine- 2, 6- di one
52mmol ) in
A

Hy

3-Pentyl-7-(2-propen-1-yl)-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 (MgS0O,) and concentrated to provide
the title compound (0.21g, 100%). m/z 277[MH"]

c) 1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purine-8-
carbaldehyde
39



10

15

20

25

anhydrous DMF (100m ) was treated with K2CO3 (7.91g,
57.2mmol ) and, after 10 m nutes, Bul (6.51n,
w®Z002407m95) . After reacting for 2 days the reacPCDREP2005/001449
m xture was partitioned between 2M HCl (aq) and Et OAc.
The orgam c layer was separated, washed with brine,
(glrl ed/ (I\/gSO4) and concentrated in vacuo to give an
f V\,hlte solid. This was washed with hot cycl ohexane
)\ ed under vacuumto give the title conmpound
7go 68%; mz 249.3[VH +]. b)
-butyl 1-met hyl -7-(2-propen-1-yl)-3, 7-di hydr o- 1/
-/ -purine-2,6-dione A stirred solution of
3-butyl-7-(2-propen-1-yl)- 3 7-di hydro-1/
-/ -purine-2,6-dione (1.0, 4.03mwol) in anhydrous DVF
To 1¢reiiny)3-pantyk 7-Eaprogend! tyh)-N&2besroc 1 phgne-3.64diomm(1.05g, 3.6mmol) in
THF f(P5hpwedrére Wad BadddodiHimS ?AY'&UHM iA. }'éaﬁmmM)nma'lbl@ver 10min and the

solu nxéthlrrq W% déh\/epﬁﬂ: ﬁf d‘ﬁ@ sol %%lrﬁéo%rgg% for a
e

furtharngsre HE% allowed wim iceredipes e@p?"@mrﬁawtw%o osting bafigger 2n. The

reacticeawas quenvhed witb 2hakydid¢hiariecacido(3pdoaind prytionssk hetweemetllyl acetate

and Bah&eanedvhiiitd ddle rofktdd, Gfed ah@econcertfited.! aher cru@s product was

chonﬁqgﬁgﬁ%elcﬂ 8\%}%#{92 ﬁ(g%‘?ﬂ\‘é%? gﬁltlﬁ%td[cﬂfar&ﬂetﬂﬁﬁg tJTB dl%ﬂl6|%methane/ethyl

acetefe) ocpfiorgytbedifle spampentana whtte golig (9idvg %0% qnmomw
oil (1.24g). The product was purified by silica SPE

d) 1- pr %) 2 Get!ilHid %e%ﬁﬁ(ﬁb%@ﬁﬂ%@ﬁ%Xﬁfé@raﬁi/d?bliWﬁﬁurlngt@carbonltrlle

fractions were combined and concentrated to
the title conmpound as a pale yellow solid
~N 1g, quant.); mz 263.3[IVH +]. c¢)
A3 N1- met hyl - 2, 6- di oxo-7-(2-propen-1-yl)-2,3,6, 7-t
o trghydro 1H—pur|ne 8- car bal dehydeA pre-dri ed flask
s charged with
3- butyl -1-net hyl - 7- (2- propen-1-yl ) -3, 7-di hydro- 1/
-/ -purine- 2,6-dione (300ng, 1.14mmol) and anhydrous

g Sl R e 4 0 casny
(0. 1894ﬁ)6mnrrnlé an«ébmrpw@n@@|hM@r06H0u%%(0a@ﬁ3@mB& 6W%W?fﬁtf€ated at 50°C
Wwidiie @we) fob.1h thenrceoledftoraentidre. aAludiic ianhydrfdea@08dr 078mmol) was

addéal\ézno(tﬂg gUiuice%%?rPé%* )8h. & ﬁﬁutl&\'\ﬁb d’c‘ﬁ:%eﬁ?dt@cy\ﬁﬁbrb\ﬂde the acetate

oy i Cptel b iy g MR R

condeetraledn td I\/lylleltdl c(ra@g pieduett QAChraratographi @veray%llcamglutmg with
dichBRIMEtRAIRS) yieliesitRe tid Edmbuunders adkléaa il (00 BGH5%) tn/z 302[MH']
concentrated giving

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

Q H
/
\N)jjiN
| )—=N

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

(0.17g, 0.56mmol) and morpholine (0.6ml, 6.7mmol) were dissolved in THF (5ml) containing
DMSO (0.5ml). The flask containing the solution was placed under vacuum and the air
replaced with nitrogen (x3). Tetrakis(triphenylphosphine)palladium (0) (0.13g, 0.11mmol)
was added and the solution stirred for 2.5h. The solution was separated between ethyl
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a brown oil (350ng). The product was purified by SPE
(Si, 1Qg) eluting with Et OAc/ cycl ohexane m xtures to
w@eoos/otteeo titl e conpound as a white solid (131PQI/EBSG/001449
NVR; dH (400MHz, d6-DMsO) 0.91 (t, 3H, J=7.5Hz),
1.28-1.39 (m 2H), 1.63-1.73 (m 2H), 3.25 (s, 3H),
acetdte Q20ril) an@ BN Rydrodbitdzic,ackl @8m{)duhd theibrghnics isolated Had washed with

brine5(§%170§1$_|§ Orhe blgadicd Qe hen ashedwitd 2 @BRiunfihyddkide solution (2x10ml)

iy %’l_eoi?ﬂ&}? 36 B .ﬁ§iv§%§w oR, P%%gw?&cg%céjzgréd;%tra&gd with ethyl acetate
(2x10ml).) The Brganicst wereaispltatast, dried iSEg) 8ne Honesnitiated o xield the ftitle
compoindt (00268, 18%). NMR; 8y (400MHz, CDCls) 0.92 (t, 3H, J=7Hz), 1.32-1.43 (m,
- , i -1Z r 1 . +
RN E A AT G A
pyridine (5m) treated wi th hydroxyl am ne
Exanhplel rl 8. Btahiorehs - frainydrerd H-pveiRe=e-diong 00 C f or
1 hour. The m xture was allowed to cool, concentrated,
nd treated with acetic anhydride (5m ) then heated at
O C for 2.5 hours and 1250C for 45 m nutes. Again
)\t N/}f'ﬁtt ure was allowed to cool then partitioned
etween water and Et OAc. The organic | ayer was
arated, washed with brine, dried (MJSO) and
concentrated to afford the title conpound as a yel |l ow
resildue (230nmg crude, 114%; mz 288.3[MH +] . e)
3- butl -1 - et hyl - 2, 6-di oxo-2, 3,6, 7-tetrahydro-1
a) StHbHOIAERY iy ddtiiyiloRy et )t1-(29propén-1-yl)-3,7-dihydro-1H-purine-2,6-
dion®" butyl - 1- met hyl - 2, 6- di oxo-7-(2-propen-1-yl)-2,3,6,7-t
etrahydro-1/-/-purine-8- carbonitrile (230ng,
®. d ) in anhydrous THF (5m ) and anhydrous DMSO
N m) was treated with Pd(PPh3)4 (185ng, 0.16mmol).
A

was

THe pMcxkt ure was degassed under gentle vacuum

Yhol i ne (698ulL) added, and left to stir at rt under
trogen for 2 hours. The yell ow sol ution was
rtitioned between 2M HCl (aq) and Et OAc. The organic
yer was separated, washed with brine, dried (MySO)
and’~concentrated. The residue was taken up in MeOH and

To apﬁét%go&%hl%d?-@gmemtcwyé,,waﬁ%?dn(&g%l-puﬁﬂm@uzjarwm& 8y, 26.5mmol)
oA IR 5 bl el i MR e 1
minugSseliing: 4 BEM ETRPrTE BethRNBSXYTeRRYISHPIGe (5196HyR0-5mmo) was
addetiarg! stiedngvenmtieubdainder MivObkematrobmetetripetadure domp@fiinelire. The reaction
mixtLW@ig\Pa‘:‘s c%ﬂbérﬁra‘f@cﬁin%cb@?ﬁ@%ehﬂé_sfﬁbé Hisa8bivadincxd A (180kl) and washed
with %E@%Q{@%g E&é %ggg%ﬁg 8x{9aft g%@ fxg%:t%c?‘n %M_BCMd{q OMQM the organic
extracts dried (MgSO,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 oil
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 solid (2g, 24%), m/z
315.2[MH"].

0
.O
p

| a

b)  8-chloro-1-methyl-3-({[2~(methyloxy)ethylJoxy}methyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-
purine-2,6-dione
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2H), 1.59-1.68 (m 2H), 3.24 (s, 3H), 3.96 (t, 2H,
J=7Hz), NH not observed to dH 15; niz 248. 2[ MH +]
WE2@SPT 5L 7: PCT/EP2005/001449
1- Met hyl - 2, 6-di oxo-3-Dentyl -2,3,6, 7-tetrahvdro-1/-/-pu
rine-8-carbonitrile a)
- Pentyl -7-(2-propen-1-yl)-3,7-di hydro-1
- puri ne- 2, 6- di one
N ropen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6- di one
o)\,( 1g, 3.2mmol ), sodium carbonate (0.60y, 5.7nmol)
hnd pentyl iodide (0.64g, 3.2mol) were stirred in DWW
(pPm) at 500C for 18h. The sol ution was cool ed,
separ at ed between ethyl acetate and brine and the
org&ni cs isolated, dried (MgSO4) and concentrat ed.

t ogr, v

To a BN 39's2io QY@L Hﬁﬁ gi bt h4tigho en-1-yD-&7-dihydro-
e} Sherite S@ex et 3 9’3 il
1H-pylf"@€§r?@reqj°'?%@9t ﬁ@V@%@dﬁ@uh Afta é!Yﬁsgi}ﬂd@GﬁP carbonate
(0.74@30, 4vgmolp 6Adter nﬂzmmeti[sl\/lsﬂr}m@)at room temperature methyliodide (0.44ml,
7mm13T)'Wéshédd'ea afh@r!sttﬁ?ﬂngkohﬂndi&dotﬁlﬁiér hitrogen aBrobntltdiysbrtude for 18 hours.

The ?a%‘#{ nﬁ(tu;e an@s c?)ﬁ entraied lp)vagu%arad We d’eSldlﬁ_Elssolved méitgA (100ml)
and wegheq (ywl@(ﬁrmeg( q)@[gﬁgq @Pﬁri‘%ﬁ 1@ @Agﬁé)) filtered and
evapdrdieantd )afiand thn&attntlglcanmﬂ:udé 450 a5tan, oil. (%%Dpl)reyveéﬁ 68g, quant.), m/z
jf*{ed and heated at 500C in DMF (5nm) for 3h. The
329.:5_3[5\/] A
ution was allowed to cool and separated between
et hyl acetate and brine. The organics were isol ated,
c) 8-eltlpred! -(eHSBAY2-arrpendnd L3 rdiyslio-f O-RyFipeRddieRe titl e
compg@und (0.21g, 100% . mz 277 MH] c)
hyl - 2, 6- di oxo- 3- pentyl -7-(2-propen-1
SNT- | N 2,3,6,7-tetrahydro-1 Hpurine-8- carbal dehydeTo
)\ t hyl - 3-pentyl -7-(2-propen-1-yl)-3, 7-di hydr o- 1/
H/-purine-2,6-dione (1.05g, 3.6mmol) in THF (15n) at
To a dohétionest saclierd- ‘ILmHVD&-«{‘EZI'(meth%xy)emﬂmypmetﬂWW(z-pmpen-1-yI)-3,7—
dmyd'rQ“i‘/-P ﬂ\% 3 @glmcﬁ% (Etggoé‘ 3?|thOQGiﬁi dicd® %%D%(ﬂﬂ a%a (56Fh) was added
4

SM Her(?(PfE Eh% Fesuiting f’%ﬂ( Ipé,&g%%%ﬁ %g? c]eré“t{ogen%r 18 hours. The

reacti@pextateuwas viherh coheentretdd i vaeioch toe gesidie wagedissolved in EtOAc
100frﬂaaéﬁd1 Whshes ithe ated Thé horghhid ystirasthivas i dtied ciMySGiifiltered and

evapgQf %ed(ﬁ aﬁjhf?&%n lggt%/%e gsoleﬁ(léhﬁl el%ﬁ?%&éﬁgﬁggﬁ (%i?&gng !%ﬁorded the title
com@qung@s Wﬂtﬁﬁd'ﬁégoﬂ%cﬁ%)o kr silica (gradient
AlterebWerorB dhlofol bmethyt- Mﬁerqp@nsl ml) a7 eihyor e tuane2¢-tiphe can be

gt\,a{hegEM @bdend the title conmpound as a white solid
Prep A Ot 05 W]

(o)

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

o
)

/Si\

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)ethoxymethyl chloride (4.3ml, 24.2mmol) and
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d) 1-Methyl -2, 6-di oxo-3-pentyl-7-(2-propen-1
-yl)-2,3,6,7-tetrahydro-1 H purine-8-carbonitrile
wa2ddsnpimgse 2, 6- di oxo- 3- pentyl - 7- (2- propen- 1- yl ) PCT/BP105/001449
| 7-t et rahydr o- 1H puri ne- 8- car bal dehyde (0. 18g,
O. gmol ) and hydroxyl am ne hydrochl ori de (0.053g,
sodiln £eroophie (V6 Hezmmd).aAfts0giingoyarnight aigo¢mriemnpersturg lpvernight
furth&h - @aabwdistyPetisRirfsthyl da6rideC (AsMY W4, 2Hmol) - 40sodium carbonate

(1 39Thé Enﬂ'ﬁ!)l% WES 3 V\gdsje Céjnoa&ﬁm]i at 9;%@ é’d 5‘09"2 l’?’dd.lré He rge(cttldﬁ I?‘mxture was

{
then patiitianed Beiyean 5% hicheAGd GelRte ( ] nﬁ)or%ﬁw edECkWap geparated,

washB3O0GtH doringh, driesb| @ty Sih)l awhcentceatratddt o Rudfication ube Biotage™
chroRafdFabhy GAIR& BRIk rc@ﬂhd’gé’é‘l@f ingp if UL G2 efifi H&été‘@/d&blbhexante afforded

thef'ﬂﬁco?ﬂggo%&h@@@%()%h?yd% %F %lnL)e conpound as a cl ear

1- Met hyl - 2, 6- di oxo- 3-pentyl -2, 3,6, 7-tet rahydr o- 1H puri
b) 8hloBe-¢andthyli7-(2-prepen-1-yl)-3-({[2-(trimethylsilyl)ethyljoxy}methyl)-3,7-dihydro-1H-
purm% Meldivrk- 2, 6- di oxo- 3-pentyl -7-(2-propen-1-yl)-2, 3,6, 7-
etrahydro 1H purine-8-carbonitrile (0.17g, 0.56mmol)
and norpholine (0.6m, 6.7mvl) were dissolved in THF
@n1) ont ai ni ng DI\/SO (0.5m ). The flask contai ning

ol uti on was pl aced under vacuum and the air
j‘ﬁ&p]a g with nitrogen (x3).
i s(triphenyl phosphi ne) pal | adi um (0) (0. 13g,
Umml) was added and the solution stirred for 2.5h.
he sol ution was separated between ethylacetate (20m)
and 2N hydrochloric acid (10m) and the organics
,Si\i sol ated and washed with brine (3x1 Orl). The organics
were then washed wi th 2N sodi um hydroxi de sol ution
To a(sRiuti@mb] 8-ghidra-Ré2-puppensy s {{B-(tlimethyistt)efinl]oxyimethyl)-3,7-dihydro-
1H—p’i]Mﬁ’é—QC6bdi|@rﬁé 84d, B, @mnamﬁ Brire tsomi} astadéd AsdhAticdide (0.659ml,

10. Sérﬁra'l Q% ﬁ?esgﬁ’% d:a?o%% Sﬁghe'os‘%wcﬁg angrthg qe%%@@?g&?ure stirred

overnighhat regirrieraperaty (ﬁ)l\]—f&e re@j@ngylx@lr@g% partlgp.pd betyepy | wager and ethyl
acetdte 3. dRyafin editdct vias/ Sepanatedi) washe84witls , bridie) ,driéd18VgSO,) and

conc@ﬁtratgd*to élffc%d Wtitpe oE?np%@nd brggg ?92%3’%/2 BB Mg/ VH +]
Exanpl e : -ch oro hexyl - -37 di hvdr o- 1/

-/ - urlne
c) 8- dul@ns?rbmﬂyl-(ﬂ?@rqmﬁﬁhxn SRSy Hopyinergithdipye 7- ( 2- prop
en-1 -yl)-3,7-di hydro-1 H purine-2,6- dione To a
solutyon of
ro-7-(2-propen-1-yl)-3,7-di hydro- 1H purine-2, 6-d
thGg 26. 5nmmmol ) i n anhydrous DMF (30m ) was added
'carbonate (3.09g, 29.15mml). After 10 mi nutes
t|H|ngatroomtemmrMUre

To é*%l&%e{ &5 NXMIBRE M-I - P Ro ped- AATTE(( 2 Brim BT sy & Ty [joxy}methy)-
3,7-dihydro-1H-purine-2,6-dione (2.99g, 8.08mmol) in DCM (20ml) was added TFA (10ml)
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.
Purification by SPE (Si) eluting 1:9-4:1 ethylacetate/cyclohexane afforded impure product
(1.31g), which was dissolved in methanol (20ml) and treated with sat. potassium carbonate
aq. (20ml). After stirring overnight the mixture was partitioned between water containing 2M
HCI (1ml) and ethyl acetate. The organic extract was separated, washed with brine, dried
(MgS0,) and concentrated to afford the title compound 0.879g (45%); m/z 241.1 [MH"].

d) 8-chloro-3-hexyl-1-methyl-3,7-dihydro-1H-purine-2,6-dione
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added and stirring continued under nitrogen at room
tenperature for 66 hours. The reaction m xture was
w@ovsermsat ed i n vacuo and the residue di ssol vEGI/EP2005/001449
Et CAc (100m ) and washed with brine (100m ), the
aqueous extract was extracted with DCM (100m ) and the
organic extracts dried (MJSO 4) conbi ned and
fconcentrated in vacuo. The residue was triturated with
c and the solid filtered off. Concentration of the
)\f rdte afforded a |ight brown oil that was absorbed
°” Monto silica and purified by SPE (Si, 50g) eluting with
gradi ent of 1:1 Et OAc/cycl ohexane-Et QAc to afford
title conpound as a white solid (29, 24%, nlz
315, 2[ MH 4] . b) 8-chloro-1

yl - 3- t hyl I |
To. oo 50k e S b S A8 -cone
(100r8§, 0.42mmol) in anhydrous DMF (3ml) was added sodium carbonate (58mg,
0. 54r§m8 | Qﬁj 7o ('r{uﬁlﬁesf BEiRY |Hé3®4)16dlbé’ | (D 08I, B EMYibY) Avds? agide@Pand the

react@ngvlﬁ% )$f3 ri‘rgd gtlnrp? %{%U‘geﬁ};@g (dfg& ﬁltrg%éﬂ %?gog%grs Pd(PPh3), (73mg,
0.063rambld maseth@@ ard andmﬁ)rgactlg@ y@sfsehquﬁumﬁde%ndsﬁdqhie rYﬂth nitrogen
(x3), @horbREIMet @PRNIAKWBemMoB v addidlend Gtidingl at Toam|tympersture under
nltroqaeq\dgdjntlﬂ i ?dr'éf hbiig. CRRY [dadgsh Hitdere Wad CNGEA vath EWQ@A® (25ml) and

Th
washeg e P et e o] BRFAc W LN\ M8 fitered and
evapit@: Purifoation by aminepramy! ﬁPEr{Sg))rlpa@ng ifmq;ﬁn)\poupﬁ@nd washing with
MeOPIHS@BﬂeCeIﬁ?Kﬁd et pmaﬁctdmtlfﬁﬁi%(A@SWeOH lafferded thaditle compound as a

white B%ﬁ’n B (%'GM ktdﬁﬁams 13142 JEaﬂzPI1|23133 (m,
D et ps;gbgnz%f) SEWE%WD s Y gplz 2653

[MH'l.ne- 2, 6-di one To a sol ution of

8- chl oro- 1- et hyI 3- ({[2 (et hyl oxy) et hyl ] oxy} et hyl ) -
pLO / di one
Exa Qéga s WQ%edlaweGm) e
added 5M HCl (20m ). The resulting m xture was heat ed
™ it 00C under nitrogen for 18 hours. The reaction
Wi re was then concentrated in vacuo, the residue
di ssol ved in Et OAc (100n1) and washed with water.

WQEAorgani c extract was dried (MJSO™4) filtered and

evaporated. Purification by SPE (Si, 2Qg) eluting 2:3
c/ cycl ohexane afforded the title conmpound as a
white solid (1.04g, 68%. mz 241.1[ VH +] .
Prepared in similar fashion to Example 18 but using propyl iodide to alkylate on N3.

NMR &y (400MHz, d°-DMSO) 0.87(t, 3H, J=7.5Hz), 1.61-1.73 (m, 2H), 3.22 (s, 3H), 3.89 (t,

2H, J=7.5Hz), 14.45 (br. s, 1H), m/z 243 [MH']

Example 20: 1,3-dibutyl-2,6-dioxo-2,3,6.7-tetrahydro-1 H-purine-8-carbonitrile

LL A
y

j\ [ )—=n

a) 1,3-dibutyl-7-(2-propen-1-yl)-3,7-dihydro-1 H-purine-2,6-dione
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Al ternatively
8-chl oro- 1-net hyl - 7- (2- propen- 1-yl ) -3, 7-di hydr o- 1H pur
W0 p@5Aa705@i one can be prepared with SEM pr ot eCPCDRP2083/001449
8-chl oro-7-(2-propen-1-yl)-3-({[2-(trinmethylsilyl)ethy
| ] oxy} met hyl ) -3, 7-di hydro- 1H purine- To a sol ution of
8-chl oro-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne-2, 6-d
ione (59, 22.1mmol) in DMF (80m ) was added
\2-02-( met hyl si |l yl ) et hoxynet hyl chloride (4.3m,
24 2 | ) andsodi um carbonate ( 2.6g, 24.2mol). After
tilfrpng overni ght at room tenperature overnight
0 tRer 2-2~(trinmethylsilyl)ethoxyrnethyl chloride
.3m, 24.2mvol ) and sodi um carbonate (1. 3g,
2.1mmvol ) were added and stirring continued for 2
hours. The reaction m xture was then partitioned
A sasionend i, S9i-Nibaty! xgnthing (@0%yd&rraelhineanhyqeousy gMFi @0ml) was treated
with EK&C(EC(B 20nSsaemy fdleded Wasdigdbrontide 1§3.6mé, 42nmell The mixture was

heat é S4dc ARGy { o748 Frou f UMkt E@Ellh@ Ro Wth@' RERPE W partitioned

betuigoy v&att S FHORE R P8 5 TR H45opeie (9,80 sopgaton. The

orgaoisniagemwag 3$e_pageted103y§1 they aquepys Z?WIQFFG&II @fce fyjore with EtOAc. The
comBin&d lefi gt wied gbhdd (Wah priapedrickt (MQSGy) (ehbd 2ecdntemtraaédiyd afford the
title &Iclorx;g()u%ﬁ%lal’l J/I?Wet b1 3295, dob¥S R SoB YNNG 2. 6-dione

solut1 on
8-chl oro-7-(2-propen-1-yl)-3-({[2-(trinmethylsilyl)ethy
b) Meihyk1, Balikiuityt2)6-GioXe-d+ Byptionen-1Hy)-g.ai6, hrtetahgdrer dirpurire-8-¢grboxylate
8.82mmol) in DVF (50m ) was added nethyl iodide
(O 659n1 10. 58mmol ) and caesi um carbonate (3. 45g,

I) and the reaction mxture stirred overni ght
om—t enperature. The reaction m xture was

ed bet ween water and ethyl acetate. The organic
tract was separat ed, washed with brine, dried
I\/gSO4) and concentrated to afford the title conpound
2.999 (92%; mz 388 [MNH4 +]. c)
A sc‘-iiméhldmos dibOBA- Y b-prope’- 1Wlp@€fd1ﬁyd)’d )IH:’pu?néLlZfBldibﬁe 13.0g, 9.9 mmol)

i et d%s%b“& MDS (18m| of a 1.0M
;Zliggﬁigﬂrmyﬁ] Vﬁﬁeﬁ%;g%h ur &Bt —50 ? tofo Qate (1(t9§¥|24 6mmol)

was addedlay theaniktdre allawes- 18, Waarahi to ﬁéO"(CZO\wQ hagir€) 8herodjyeriched with sat.
NH4@CM §?s9r&|bnv\@ﬁe e’ WEE pakithed BESkeEREEIORRCANPAM HCI (aq). The

orgaplg 8¥§rd/¥]as1.r§§&alﬁ518d,v\\f£s§}eﬁtv¥{{h B)met GHes r(l%gbe) anohgoncentrated giving a

dark orange oil (4.07g). The oil was taken up in 15% EtOAc/ cyclohexane and passed down
a Si Biotage™ chromatography column. The product fractions were combined and
concentrated to afford the title compound as a yellow solid (1.35g, 38%). m/z 363.2 [MH"].

c) 1,3-dibutyl-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purine-8-carboxylic acid

o
s

A stirred solution of methyl 1,3-dibutyl-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-
purine-8-carboxylate (1.30g, 3.6mmol) in MeOH (15ml) was treated with LiOH (215mg) and
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concentrated and the residue treated with further DCM
and evaporated once nore. Purification by SPE (Si)
we@bkwsiortysd: 9- 4: 1 et hyl acet at e/ cycl ohexane af f oPCIEEP2005/001449
i mpure product (1.31g), which was dissolved in
met hanol (20m ) and treated with sat. potassium
waterc(armmaasftsr Achoufehit the mixtere was dilutasywigy watar sine thegH adjusted to
XAt SVWSI( rEﬂdAcﬂﬂ@&Ia@tﬁd/WthdatsepamM avazhag wtVbrine, dried

(Mgsgﬂjg %tcgﬁce%ﬂgteﬁttgya{ﬁo ﬂtrﬁt%ec&:ﬂé‘?@g%nég %Qﬁé:‘ 8¥&Spure (1.2g,

88%)c oV SAPREVEd to afford the title conpound O 879 (45%:
mz 241.1 [MH] . d) 8-chloro- 3-hexyl -
d) 1, 3- fwb 63d18xod7 LEop eﬂ-1t§1)pmelsmte&aﬁydﬂoameawma S edrbbranmide
| or o- 1- nmet h | -7-(2-propen-1-yl)-3,7-di hydro-1/
- /- ne 2, 6- dlone (100ny, 0.42mvol) in anhydrous DM
added sodi um carbonate (58nmg, O0.54nmol),
h1nutes stirring hexyl iodide (0.08m,
nnDc» was added and the reaction mxture stlrred
room tenperature under nitrogen for 90 hours.
d(PPh3)4 (73nmg, 0.063mmol) was then added and the
reacti on vessel evacuated and flushed with nitrogen

A sh(ré_@)sold’tbh pdro mel(tﬁl 2B5-tHoxo¥ -(3rpmupen- ald-2:808  deteatydro-1H-purine-8-
carb%lié bk b TR eIV MIcEs Ltﬂq?rmGﬂnt)r\ﬁébe%e&@iﬁlbwlﬁgated with
r %’#gPP i

DIPEA @A&m @hwv\ﬂ(itrgﬁ(l; Zaddtrliéh‘? pr‘c’%’&fi't;1 mixture was

partitnge mietveent 2M ¢iCl(aa} 2o FEAG. Ntps@Iyari¢ |ayer was aﬁ@arated washed with
sat. NMQ@QE(@&PQGMEW bfihe; ahérporiday Wsmgmhdmphcﬁiﬂﬁte(cﬁgjymg an orange oil

(ca. BRRHAIpTRECCHER %gﬁeoaag 552 égﬁ%ﬁwatdgf%ﬂﬂy jiwnh 5%—>40%

EtOAp,’qypl@h@)@pﬁdulmqw%gs e\mpfogrlg [a¢ ?%%Wﬁre q§ inec c%gentrated to

give (GOt 20%GUBMEOMg, 0885 nif, 3%—8[“/[1‘50?9‘!2980@"@3 1.33 (m
1.58-1.68 (m 2H), 322(5 3H), 3.91 (t, 2H

6H) ,
o) 1.35buB e £ bRyt g Fiebar g e corbBi S

H-purlry -2,6-dione Prepared in simlar fashion to
Eﬁarrp 18 but using propyl iodide to al kylate on N3.

L400N+E d6- DMSO) 0.87(t, 3H, J=7.5Hz),
73“(m 2H), 3.22 (s, 3K), 3.89 (t, 2H,
37, 5Hz) 14.45 (br. s, 1H, mz 243 [ MH] Exanple 20:
/Ejs di butyl -2, 6-di oxo- 2
J-tetrahvdro-1H purine-8-carbonitrile a)

A ér’oﬁjtlgh butogl égza(&btﬁgcip@ '(?Jlo];<o3'7I = p??ogerg‘IJW@r 336 F- tetlrahydro-1H-pur|ne -8-

carbg@qﬁ&,&%} 250({111 a( d?ton? Bﬁﬁ tr(egkjﬁﬁy 9rom§se with POCI3

(237uk)e dhedce-bath was removed and after 2 hours the mixture was partitioned between
water and Et,O. The aqueous layer was re-extracted with Et;O and the combined extracts
separated, washed with water (x2), brine, then dried (MgSO,) and concentrated, giving a
yellow oil (312mg). The oil was taken up in cyclohexane and purified by SPE (Si, 109)
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"].

f) 1,3-dibutyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purine-8-carbonitrile
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with K2CO3 (5.2g, 38mmpl) followed by allyl brom de
(3.6m, 42mmol ). The m xture was heated at 550C under
woprdosogeso f or 18 hours. After cooling to rt theCTERI005/e)1449
was partitioned between water and EtOAc. A few m s of
2M HCl (agq) was added to aid separation. The organic
Iayer was separated and the aqueous extracted once
ﬁ with Et OAc. The conbi ned extracts were washed
,l,ne dried (MgSO4) and concentrated to afford
)\tN Vtitle conmpound as an off-white solid (12.23g,
06%. mz 305.3[VH +]. b) Methyl
1, 3 dlbutyl 2, 6- di oxo- 7-(2-propen-1

A §@,|p n on°fof 7‘I t:%edtltgu?ﬂydé 8|oxo—|7|_(9 lil)rrop%% 18 y&% bbo §¥etrathydro -1H-purine-8-

carbdhjtBledil $0rngJ 0.23mmoprin pehydroyd THB (4mbliang dnbydrers MR (@.4ml) was
treateQJ‘ %t@hn ﬁ'd % 7y, NBYO6ImmbI).amhy dinixitge Tivks (RBQabdedrander gentle

vacwimomogpl'r fipe (Sn ?) %Eﬁe& %@t I‘éﬂt stnP Xk (;)J@en%rﬁ hours. The

ye"°‘5(§§’@"“ﬁﬁt‘ﬁ§ﬂ Pé'ﬁ'lt'%ﬁ‘%’f betwger aq)zw 6 sorgaygdaver was
separatet, Washed withi beng |driedidg$@)vandreoneeniragiy The vesidue was taken up in

MeOROMH® pabdie dBWA NEfedmiMd-propyit SPEHAE), élathg sthukeOR followed by

5%—> 5@ Wcéhif\%(ﬁ%sglﬂ%a{: ébﬁétoerlﬁgd Qf%v&eﬁﬂalﬁ n%otﬁlt)ﬁwglcil\'@#%ashed out,

after [fopgeNtraiing e w@eﬁqxaaﬁdtocm%ﬁh? iR CHRAURY 35 @arfF-white solid
(30mQS 2BENMR 5§ @40017@-)2 drB&ISD)l 0.88 $appaktd rBHIp)S7rab8b £l OR641.35 (m,

4H), $2 aB9t 3?2}1})»-%@5935@96@1%%87 g 2B 24808(4.93 (t, 2H, J=7Hz), NH not

The prodiuct fractions were
°b396’8ﬁ’gﬁqﬁ‘é 8:‘1’@@& ated to afford the title conpound

as a yellow solid (1.35g, 38%. mz 363.2 [I\/H+]. C)

Exandpl@2@i higtdibutdl SiodoBDdifydra-ipt-puer-26-gione?, 3, 6, 7-t et rah
ydr o- 1H puri ne-8-carboxylic acid A stirred soI ution of

net hyl

1, 3-di butyl -2, 6-di oxo-7-(2-propen-1-yl)-2,3,6,7-tetrah

y roH1/ /- purine-8-carboxylate (1.30g, 3.6nmmol) in
I&ﬁ)

pn) was treated with Li OH (215ng) andwat er
o After 3 hours at rt the m xture was dil uted
with water and the pH adjusted to ca.- pH5 with 2M
aq). EtOAc was added and then separated, was

A stimed Soltianne, 1, diHeduyMesthing (H9mas ari%@mmlhm@@hwoa$ DMFd(3ml) was
treatéd‘@nth'NllBe( Qgp GUBehnAsl) and &ff ovets et irdd udB&b pitroger( for22B, hours. The

mlxt aa pbrg'tﬁlop Mf'sé't] KQ&% @n solutlon a EtOAc The or%amc layer was

sepajalpd. waqneeuwtm%nr@' Stieth “Srpant cﬁlﬂ {AG T broduct was

purifigd oydipassing -dowsr dh 0SBE 7(S(,25¢r opditge- yluymgz vgthe EtOAc/ cyclohexane
mixturés. t‘l‘ﬂeﬁﬂb&'&& Aadtidnbits dicéntratad Pafiokd thealle @ofmboGld as a white solid
(75n}gr§mdlw[‘ ANBYARQUP- A 0) LHH i, MS)=FIHENALA! h%1-1.34 (m, 4H),
1.45-1.54 (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); m/z 391.3[MH .

Example 22: (3-butyl-8-chloro-2,6-dioxo-2,3,8,7-tetrahydro-1H-purin-1-yhacetonitrile

o)
H
2 N N
NZ Jt[,)—cn
ojj N

H,C
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DI PEA (1.1nm), PyBOP, and 2M NH3 (3.6m ). After 2
hours the product m xture was partitioned between 2M
woialofarpsand Et OAc. The organic | ayer was sepaPEI/BP2005/001449

washed with sat. NaHCO 3(aq) solution, brine, then

dried (MgSH) and concentrated giving an orange oil

(ca. 2g). The product was purified by Biotage(tm
To aQﬁk@P@ibﬁgfb%@}Il—)B SHidrbiTAE-prbfem-BYH-BI4IRyAelH yurinelEs-divae (200mg,
07075% g%ﬁ:’ t@aégap 5@:%,' %ﬁsfrﬁrﬁ& :H”§nwy%&%s0@w W@F@a%s added
chlor(pg%;tor%g a@ %mg]@rdTha )glél’ waé3 Heaete& a?%% for 1@ hours then

allowéd te paoli tnert and aiegasrﬂedrtmdér A mltlatva@wrofthen nitrogen introduced. This
was r]spéal@ti hytcsl PA(FERL,082mé; 027 pmeRBNwds Yldedaid thel miglreadegassed

It 5?&9@3& é IQ”W’O stir for
once é?rg%@ﬁolﬁe &84 ?ﬁ’ﬁ( é)’(';ﬁ?ﬁjrﬁn I % @3 g@%
e A e
was separgied, twashed adth theinepdriedvidoSO.part Eorentrated. Bhpkesidye was taken

up in NS a8 PabSeLadvifiah BRinY-SropESHE @79, dIltgCRMBES followed by 5-

10% ?ﬁé&ﬁm %é_il af at ct g@gﬁ%ﬁﬂ/ggcﬁn&%ﬁg 34 ‘theb{tle mopound 52mg
(26%¢.Mmzzemawm¢ BOMAHO (b b 5 SHa). dy28r bRB Mg ad 90-1.69 (m,

2H), po4 i RHAJHYSIBRFA 83i(s, ZHN)4. 22 (brlsny-l)mt/h299 2 [MNH,"].
Et OAc/ cycl ohexane m xtures. Concentration of the

Exarfi S

1, 3- dlbutyl 2, 6- dIOXO 2, 3, 6 7- tetrahydro 1
rijne-8-carbonitril eA sol ution of
N///‘]: >ch CIyI-26dioxo7(2 propen-1-yl)-2,3,6,7-tetrah
-/ -purine-8- carbonitrile (140ng, 0.43mmol) in
an ydrous THF (4m ) and anhydrous DVSO (0.4m ) was
eated wth Pd(PPh3)4 (74ng, 0.064mmol). The m xture
\NQS degassed under gentle vacuum norpholine (371ul)
a) 8- éﬁ&@ﬁ* Qpé@ﬁ Iyl)133pr‘éf>ylf3 ,2tihydrourHigtriny-2 6@ for 4
rs,y e yel 'ow sol ution was partiti oned between 2M
) and Et OAc. The organic | ayer was separated,
HN ed with brine, dried (MgSO4) and concentrated. The
AT sNV>d'l9b was taken up in MeOH and passed down and
° m no- propyl SPE (5g), eluting with MeCOH fol | owed by
H%% >50% AcOH/ MeOH. The product eluted with a small
i mpurity which was washed out, after concentrating,

A mlm@oﬁ&@hlef&mprdp@naf-ﬂm -dityerd-1 Aperice2Gedionk &55@16.6mmol), 1-
iodo I) % Séo%hﬁlgﬁl siod?u%@c?wﬁa@"'(d%é)%mog% @1@9)(40m1) was
heated at 56 or ‘} 8 hours. reac ion ml)(tUre was concer%ra(tena in vacuo and the
residue treated with water (60mi) and extracted with ethyl acetate (3x 80ml). The combined
organic extracts were dried (MgSO,) filtered and evaporated. The residue was friturated
with ether/cyclohexane, the solid was filtered off and dried to afford the title cornpound
(0.82g, 46%); m/z 269.1 [MH'].

Nagetonitrile

b) (8-chloro-2,6-dioxo-3-propyl-2,3,6,7-tetrahydro-1H-purin-1-yl)acetonitrile
[o]
H
N
///\j\)‘j[ )—c
0N N
CH,
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AH), 12.48-1 .55 (m 2H), 1.58-1.69 (m 2H), 3.87 (t,
2H, J=7Hz), 3.95 (t, 2H, J=7Hz), NH not observed to dj
wazosnor»s290. 3] MH] . Exanpl e 21: PCT/EP2005/001449
1, 3-di butyl -8-io0do-3,7-dirtvdro-1 /-/-purine-2, 6-di one
A stirred solution of 1,3-di-Nbutyl Xxanthine (100rTg
A sutdBnmbiB)chiato-drRyuterans-DiS-rrem-B, ieibydroddi-pering-2,.6-digns (0.067g,
0.25fRfHNYin @Mﬁ(ﬂfﬁ )wa’ﬁ‘deét@ﬁtwmo cadsiumatarbdnateind®s2g, 0.25mmol) and

bron%g%etgglﬁpe é@’ b4 Z(g S)TI? fe it Wa&%a%r L gr%@f’oq 4 hours then

ut1on an

cont e LTS T DB e, SohAS i o i Ty veated
with (TMEFS@4))). afide somemnwasadeghssed P dhep sucogesipe @dplisatiomof vacuum and

|tro§’éH fds8Gkebip ﬂﬁ@&%b&ﬁ)ndmmr@nﬂ%’ﬁuitﬁfe wag thérafrbatetl 0fith morpholine

005, @ﬂ%mmf% SIS Fed i e

2 hoges the(pixiuge y@p,t@a 1%ueo rA‘b@ O)rrapnd the product
extradedDMBOChioagipnnt d3x5&H~; Ure?orgaraacﬂratwms ereZQermblﬁdd @y evaporated.
The 4Edidud v LuBjécted t02 nﬂo&tné@ . Rfasé-Biredbt , HBLB At biford the title

compund3as, %Hﬁ/ﬁﬁ 3] MEIH%L (addnt? epvdy 088 (t, 3H,

J=7.8H2)b 1691 L erm 2?11”@3.?161 e%yéo’f SH3), ¢787% (& PHIWNIH GOt phssiyadnto 8w 14;
m/z 268 MB*cetonitril eTo a m xture of

3-butyl -8-chl oro-7-(2-propen-1-yl)-3, 7 di hydro- 1H puri
Exafgr%?%sﬁ%g: ;’ nF&é Oorr-qg(?-cvploogré?@QmTPy Fg#l lgz,é g!g Q- ;ié:%&?tgﬁ}%dro-1H-Durin-1—

LA allll_y LERAA%E™]
nggelﬂam_fﬂ_éacetomtrlle (0.054m , 0.85nmol). The mixture
e@t ed at 500C for 18 hours then al l owed to cool

JE degassed under a gentle vacuumthen nitrogen

d This was repeated tw ce. Pd(PPh3)4 (82ny,
1rmo|) was added and the m xture degassed once

bef ore norpholine (0.617m, 7.07mmvl) was added
the m xture left to stir for 3 hours at rt. The

Pre 3&1 ur %swas(qoﬂl&loté @Q%Qo %35 d@ﬁg 3Zé/|7 g%é]%}o ﬁﬁ%ﬁ)acetonltnle

organi c er
(exarples S0 WPSOBI T e BTN T sl P purine:
2,6-digné.n MeCH and passed down an am no- propyl SPE (5Q),

NMRES, HabOIHY &‘*DM%@)* -6.06 oo, w) 50.3 1.0 BoAe ) M 6¥HO. 7BNen, 1H), 1.57

@ 2B 5 o %ﬁﬁ@"%ﬁfﬁ%m'” 5 @*%F&E%%%t@al

(t, 3HJ75HZ)126137(m2|—|)'160169(m
Exargpip,253 .89zhidrb-1-&thillB=(2, D 2ir)fluorbe i {37-dibiAiro-
1H); mz 299.2 [VNH4 +].

FF
a) 8-chloro-7-(2-propen-1-yl)-3-(2,2,2-trifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione

/
[o]
H\N l N/>il
O)\N N/

)

F F
To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (1.5g, 6.62mmol)
in anhydrous DMF (50ml) was added sodium bicarbonate (0.98g, 9.25mmol) followed by
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Exanpl e 23:
(8-chl oro-2, 6-di oxo- 3-propyl -2, 3,67-tetrahvdro-1H puri
wo2ms07aset onitril e a) 8-chloro-7-(2-propen-1 PCT/EP2005/001449
-yl )-3-propyl -3, 7-di hydro-1 H purine-2, 6-di one A
m xture of ) o
1,1,18riftro2dodbetiner (31280, 5.72mmad) anddthi yixiyrel hegiad mita-stirrsgfor 6h at
50°Ci @ier (dn 28modhheraTef )nitrdgeni athepsaipione wed . Aigwed. Hmomdl)to ambient

temp%r%gl.ﬂré 38} ;fHPé glge(épﬁgé%q g&rﬂ 489 ’afc %%ﬁd@%d)ditbﬂal%. 1(-tt4ﬁﬂ$r))-2’-\i%§oethane
(043603 0BG R Fioq 259G TKERNTARE G20 b4 ips A The solvent
was neatoved (i0er fpduned peassuscandithairesidus thijuratad withtRC dhen filtered.

80m ). The conbi ned organic extracts were dried

SA) filt d i , .
e B0 E BUORRE LA done
(3.80g; 116.8psaplh fsedigRybigaibenate 2408 o£% 1Mol qd &%%%@B?fﬁ@"o‘joethane
(4.050018 3mmodGRgnhydraus2BBIF 1(129vhi)] The rhixture was heated for 16h at 120°C, the
solveh® Féim\fl%gi%'naeﬁré% X05r8sUr@BNd the résifud trivibted With DEMithérfiltered.
in-1-y

acetonitrileA solution of
8-chl oro-7-(2-propen-1-yl)-3-propyl -3, 7-di hydro-1/
DCM fiitrgtas ffieen the dwalirgiifeWers. @@M}eﬂg congpRipied; yndsfedused pressure then
purifié@usingeBivede thronmegjraphycieiutiog atith Q}@loosme/élhﬂ&'ﬂmtﬁte 1:1, then
. : A 1.69; 230 e/2 3o aHmi xture
7:3) @;@bﬁ@g@gg%ﬁ@{% Celléf%rlvg‘%e %%hﬂjg; G?hg% coc{I ed to taprrbi ent
tenperature. The DVF was renoved in vacuo and the
b) 8-cigrioetlrethyt-342, 2.8-tufludroatit)-3. Zrdilydrorhid-psne2if-digae

L egassed by the successive application of vacuum and
N7 ’l‘oq:(‘en pressure to the reaction m xture. The m xture
O)\ Jthen treated with norpholine (0.035m, 0.4mmol)
nd tetrakis(triphenyl phosphi ne) pal | adi um(0) (0. 03g,

F—0. 026mmol ). After 2 hours the m xture was treated with

F 2M aqueous hydrochloric acid (2m) and the product
To 2C30IRAL GFB-Yhibrd-T(B-sropémn i BEnp triflubtoetio)giridihydro-1H-purine-2,6-

diond (G6YAL ToHERE) FOHHVRRAsIF §YRAN WAL Ribed BaBsiliBSebthate (0.0859,
s e A R
80°C3 8. stixeRt; fod Bk 40 GurbientdempRBLYre UNdeB aptqtmgﬂ,)here of nitrogen. The
solveht ivasHemovéd @addr redutsd pidburd Wirla (Vacuudhlcedtrfugatimd, the residue
diss@eﬁdﬁiﬁ}f%ﬂtyﬁ&F gmlfh{bgémﬁgﬁ% elidiRe Wésl{ﬁde FllZ8Gm[MHs (0.030g,

N

0.025mSL NSk BOINGIRS (20406 DB AN FrapioppUelpaggsed using
nitrogén tHenostiored , 6 -atibierd-tGmperapyé f@, 72h6 The meixipeenyas gartifippsre between
chlo}oﬂirm' %hd 3REHANIdY! | &R (X afldoRis Ady)erustdX@racted. Organic extracts were
comgilh%g, &?\é%}{%}%ﬁ‘bﬁx@bgpg%?r%gl%tcﬁmit}o'géh (RaP pGRRE-Uking dnodropyl SPE
(eluting with acetic acid:methanol:DCM, 1:2:2) to give the title compound as a white solid in
>95% purity (0.041g, 60%). NMR 8y (400MHz, d*-MeOD) 1.20 (t, 3H, J=7Hz), 4.03 (g, 2H,
J=7THz), 4.73 (q, 2H, J=8.5Hz), m/z 297 [MH™.

Example 26: 8-chloro-1-propyl-3-(2,2 2-trifluoroethyl)-3,7-dihydro-1H-purine-2.6-dione

J

F
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2, 6-di one. NWVR dH (400MHz, d6-DMSO -0.06-0.00 (m
2H), 0.31-0.39 (m 2H), 0.64-0.74 (m 1H), 1.57 (q,
WQRkosOZBse), 4.04 (t, 2H, J=7Hz), 4.87 (s, 2H) PCUWEPBB5/001449
(br. s, 1H); mz 294 [ MH]. Exanple 25:
8-chloro-1-ethyl-3-(2,2.2-trifluoroethyl)-3.7-di hvdro-
Prepdried jrusimilar f2sidon icolnxanegle 25 using propyl iodide to alkylate on N1.

NMRS;.CH00MP+z! D) T00gE; SHYIST- 342()213821-19 (rh) 26y, dea7hit) 3H,3)=7.5Hz),

6. 0f | ution of
477@2“’%&%&:}}/5‘ r}ogldéén dz'io 31??@2 é?\gﬁ% purine-2, 6-d
ione (1.5g, 6. 62mm|) in anhydrous DMF (50m ) was
Exangiel2ft sodi um bi carbonate (0.98g, 9.25mml) foll owed
8-chiBbl-d 4 attfifdorstRyd- 22,2 daeiJersanyi 3,2 QhydPo-7A+atiihg-2d83dione
€ mxture heated with stirring for 6h at 500C under
 an atnosphere of nitrogen. The solution was allowed to
fcool to ambient tenperature for 10h then heated for
48h at 12Q0C. Additional 1,1,1-trifluoro-2-iodoethane
439, 2.05mmol) was added and the m xture heated to
»or a further 3h. The sol vent was renoved under
o utled pressure and the residue triturated with DCM
égjen filtered. The reaction was repeated using
thl or o- 7- (2-propen-1-yl)-3,7-di hydro-1H purine-2,6-d
E¥Rnble BP6Hirg-BrsAG-h aANRtBlubmdbdfge to alkylate on
Prepér%@% %%I%p‘;ﬁg%ﬁ t? 1- t?l fl uorr{‘c}:’m |odoet hane (4. OSg, Y
N1. 19 3mol) in a dr ous DM:r?é" The nmixture
MR G (40P, SOOI B3ERRS (A Dol 1222 Vool ehiOh g, J=TH), 4.74
(0, 2H ESHECEHE) PMesSATR-ENd the residue triturated with DCM
t hen flltered DCM filtrates fromthe tvvo runs were
hen
otat ; O™ ' i ng
vvlth cycl ohexane/ et hyl acet ate 1:1, then 7:3) to give
e title conpound as a white solid (1.6g9, 23%. mz

%1 b) 8-chloro-1
)\ ;gyt (2,2,2-trifluoroethyl)-3, 7-di hydro-1
H-purlne 2, 6- dlone To a solution of
\\/ggchloro 7-(2-propen-1-yl)-3-(2,2,2-trifluoroethyl)-3,
di hydro-1/-/-purine-2,6- dione (0.070g, 0.23mmol) in
si um car bonat e
a)1ﬁ%ﬂé@égﬂﬁBFgghn%R%Jg@ﬁﬁnﬁg ?6%§|odoethane (0. 0614,

39hmol ). The mixture was heated for 5h at 8Q0C t hen
|!
o)

frpd for 16h at anbi ent t enper ature under an
phere of nitrogen. The sol vent was renoved under
reduced pressure using a vacuum centrifuge and the
esi due di ssol ved i n anhydrous THF (2. 5rr1) To the

m xture was added Pal | adi um tetrakis (0.030g,
1-methyl-3-pentyl-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione = (0.45g, ~ 1.63mmol),

phenylsilane (0.25ml, 2.03mmol) and tetrakis(triphenylphosphine)palladium(0) (0.35g,
0.3mmol) was dissolved in DCM (10ml) containing acetic acid (6ml). 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 to cool diluted with DCM then
washed with water then saturated sodium bicarbonate solution. The organics were isolated,
dried and concentrated to yield 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-pentyl-3,7-dihydro-1H-purine-2,6-dione
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0. 026nmmol ) and nor pholine (0.040Qg, 0.45mmol) and the
reacti on m xture degassed using nitrogen then stirred
wa@eooantiosnt tenperature for 72h. The m xt ure WaGST/EP2005/001449
partitioned between chloroformand 2N HCI ag., and the
aqueous | ayer re-extracted. Organic extracts were
nbi ned and evaporated under a stream of nitrogen
N >Qté[i fied using am nopropyl SPE (eluting with
Wc acid:nethanol : DCM 1:2:2) to give the title
clonpound as a white solid in >95% purity (0.041g,
0% . NWR dH (400MHz, d4-MeOD) 1.20 (t, 3H, J=7Hz),
4.03 (q, 2HL J=7Hz), 4.73 (q, 2H, J=8.5Hz), mz 297
1-methMrE:bent@ MRk dR$H1 H-purine-2,6-dione (0.06g, 0.25mmol) was dissolved in DMF

l@_ okn RLODNE 36 bAs L hdjl HIRETRE mixture was stirred for 18h,
(2mi) 258 N-Brofipsi Blifghlids 10, 5% gt o” ture was sirred for 1¢
L L
methariol lien S9/Ecetid {okBtHRNCIADEILE p®Jget. (The @efucy was Gugher purified by
mass]di%’ig%iﬁo RBp #Hield thdiitld éompdund kis7a hite solitl (070100 12%h), NMR 8y

b

= d ; .
bt s B A AT O 47 £ i i 522 .5
3.91 ¢ 2H,iJET Sbtzd A sk dhvee S1P+21BIMMEA . - dione F
Prepared in simlar fashion to Exanple 25 using
Examég_%)%% c] o?o-"f-'rﬁéth 113 t7afRydre-13- |r@t2?-gfb£b%2 E\lrl\r/]R ;

ZH),H4.06 (t, 2H J=7Hz), 4.74 (q, 2H J=8.5Hz), mz
%7 | DMdH -. Exanpl e 28:
o” BNBrvyno- 1- net hyl - 3- pent yl - 37-di hydr o- 1/

=4 - purine-2, 6-di one a)
1- met hyl - 3- pentyl - 3, 7-di hydro- 1/ -/ - purine- 2, 6-di one
1- met hyl - 3- pentyl - 7- (2-praopen- 1-yl) -3, 7-di.hydr o- 1H pur
a) 8-¢hlm0-2!,-l®ethwb§r@e(lfél-ZrQ%PmP%érﬁm’ﬁd\""ﬁ)ﬂ&ﬁ}’ﬂé’i”f‘%%'g’6(%‘?%m ,
2,03 ) and tetrakis(triphenyl phosphi ne) pal | adi un( 0)
(D.399, 0.3mml) was dissolved in DCM (10m ) cont ai ni ng
~NC i"/y_(gxcid (6m). The air in the flask was repl aced
O)by Ntrogen by evacuating the flask then filling with

njtrogen (x3) and the reaction m xture heated to 45C
or 4h. The solution was allowed to cool diluted with
DCM t hen washed with water then saturated sodi um

To abisiaidvoBRBEhRPb-Btjentyl-7 TR @rapegainyle8, Tvainwsiro-d bHatripe-2,6-dione (3.99,
13.3mmol) in DMF (35ml) was added cesium. carbonate and the mixture stirred for 10min
whereupon iodomethane (0.91ml, 14.6mmol) was added and the mixture stirred for 18h.
The reaction was partitioned between ethyl acetate and 2N HCI 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
311[MH].

b) 8-chloro-1-methyl-3-pentyl-3,7-dihydro-1 H-purine-2,6-dione
[o]
A
By | )—c

Tetrakis(triphenylphosphine)palladium (1.0, 0.90mmol) was placed in a flask which was

evacuated and then filled with nitrogen (x3). A solution of 8-chloro-1-methyl-3-pentyl-7-(2-

propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (2.78g, 8.96mmol) in 50ml of THF was added
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dried and concentrated to yield crude product.
Purification by SPE (silica) eluting with ether
w@e@siodmeo t he product, 0.06g, 16% mz 237 [ MB{T/EP1)P5/001449
8-Bronp-1 -nethyl -3-pentyl -3, 7-di hydro-1
H-purine- 2, 6-di onel- et hyl - 3-pentyl -3, 7-di hydro- 1H
and thadlagk evatieted onde BBYe a0d PiivaeN Ntipgdcad. SRMBEeE.5rm) morpholme

(7. 8n€|28§3 bmﬂ’ﬁﬂb Wad Badas st tHaadpludien (sBirred 5or, 5H). 2heebiuliomdde artitioned
betwg?n amllx cléiaﬁ ‘éﬁ& 8§ltlll(?lrst%ﬂxt|‘:)9 ran&% lﬁgﬂﬁ%'%frl]&ﬂ \‘f?/gs%ggﬁrme dried
|

ORe uting with

(MoSG PdicoRoatTalag. A SHOP WaSeRH858 A 3t mriog
first rethehal tieerpmethaosl. cofitaining 0d6%:t acetis atidite heavideuthe titledorpgound as a

whitd B8], 4'1@@Ch@% AR @lI@OMHz yHebmMisdien. 86 t(d, 8H; epaENd 2Aas1.35 (m

o S g s 1 O i r o

3.22 (s, 3H), 391(t 2H, J75Hz) 14.39 (br.
ExarﬁpleiSBi)BhM\Z—S&:‘r@ro{ﬂﬂrﬁe ; higstrr - u S-ditria

hyI 3-pentyl -3, 7-di hvdro-1 H-purlne 2 6-di one a)
)\;I

oro- 1-met hyl - 3- pentyl - 7- (2- pr open- 1- yI) 3, 7-di hyd
CL/-purine-2,6-dione To a sol ution of
Ioro 3-pentyl -7-(2-propen-1-yl)-3,7-di hydro-1H pur
|ne 2,6-dione (3.9g, 13.3mml) in DMF (35m ) was added
cesiun1 carbonate and the m xture stirred for 10mn

Prep%’n%gjr emu Péqgﬁngri gtgrfxo%ig% lrlﬂﬂlé rg gﬂ?l é c}ﬂ\@?‘o ?qgﬁpopgﬂdl-yl) 3,7-

dihygsartf qulﬁ\@e?d&lg@t“ﬁ/@é hetaiing Madede and 2N HCI sol ution
NMRasLo(400 Hay ¢faDMSO)i0s3d m:mi J=dHzkd .23 S04, aH} 1.6-1.66 (m, 2H), 3.22
d l6Q8F SRIRY; AR 257! [MER]. SPE el uti ng
(s, 3&?? cycﬁﬁe;gﬁg; ggﬁqu ace?{g\te (5%[20O provi ded the
product as an oil, 2.78g, 68% mnmz 311 MH] . b)
ExargpleBlor o- 1- net hyl - 3- pent yl - 3, 7-di hydro-1
A-(8-chipt-1-Aeetd)-8 6ddiox®1,2,6,7-tetrahydro-3H-purin-3-yl)butanenitrile
Tetraki s(tri phenyl phosphi ne) pal | adi um (1.0, 0.90nmol)
was placed in a flask which was evacuated and then
| éd with nitrogen (x3). A solution of
- cfl pro- 1- met hyl - 3- pent yl - 7~( 2-
o’pmdpen- 1-yl ) -3, 7-di hydr o- 1H puri ne- 2, 6-di one (2. 78g,
/%/'QGnm)I) in 50mM of THF was addedand the fl ask
v

acuat ed once nore and nitrogen introduced. DVSO
NG (4 5rr1) and morpholine (7.8m, 89.6nmol) was added and

To aplglxpfr?l ghecgl?oft Lr rtﬁyql %;Prgg%%-g-gﬁ 3S'P ngg/ér%n%ﬁrmq 2 6 dlone (70mg,
0. ZQammOI)r@doNgzﬁ?rﬁsc(W ae 9|3§mm@bwéa'\/|ﬁﬁ (@m')bW?sn gddeg ﬂ@aomobutyromtnle
(0.035M S@B5meNEl).cThe anixtuaé adbs Stieed rai deown demperafure coveirtight, before

deg%@m@'ﬂn‘&gpﬁx%}‘nhe YEGuUR) Yhd Mrobldify nitrogen. PA(PPhy), (50mg, 0.044mmol)
and morpholine (0.254ml, 2.92mmol) was then added sequentially. After two hours stirring
at room temperature further fresh Pd(PPhs), (50mg, 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 (MgSO.) and concentrated. The residue was taken up in
MeOH and passed down an amino-propyl SPE (5g), eluting with MeOH followed by 3-5%
AcOH/ MeOH. The product fraction was concentrated to afford the title compound 38.7mg
(51%); NMR; 8 (400MHz, d°-DMSO) 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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first nethanol then nethanol containing 0-15% acetic
acid to provide the title conpound as a white solid,
wa2023977986% NVR dH (400MHz, d6-DVSO) 0.86 (t, PGHEP2005/001449
J=7Hz), 1.21-1.35 (m 4H), 1.59-1.68 (m 2H), 3.22 (s,
3H), 3.91 (t, 2H, J=7.5Hz), NH not observed; mz 271
Exanipld-B2:. 8-eklampi -enedigyl-334 flugr: 7-dihydro-1H-purine-2.6-dione
-net hyl -3. 7-di hvdro-1 H-purine-2,6-dione Prepared in
osi | ar fashion to Exanple 29 using
tyI 8-chloro-7-(2-propen-1-yl)-3,7-
)\ f£lo- 1H purine-2, 6-dione as the starting material.
<%K dH (400MHz, d6-DWVSO) 0.88 (t, 3H, J=7Hz),

25135(m 2H), 1.6-1.66 (m 2H), 3.22 (S13H), 3.91
., 2H, J=7.5Hz), 14.46 (br s, 1H); mz 257 [ MH+].
anpl e 31:
s e 70 S0 b SHL NS S 04
0. ZmBmL)hnh THE- (1ml‘;md$ytl*ea‘(ec{ Ritipcagsim tarpbhats (7.7 89,1/ romeiHapd d-bromo-
1,11 t 'tjjﬁé) Q)4Q1 OB 5mbhod O ZRETRINturd WhsM\AideE Bt GmbEat temperature for
1 hoq(l doat3 3% %%}@ r@dtﬂgrq C%OIQBOW@%%HQ %E'Je‘éassed by

a'temaéﬁwamtymgevmnhag%tnltrqs@nowessa@@é%é.%@'@H%Pn B%hffﬁated with
morp%am#ém(@mll ntanedoli regdni tetrakjs(triphedylpibsphineleladjym(0)  (0.023g,
0. 02:% @ ALY 3 haid ¢ rnﬂﬁg}e' R8s trBaté@4Bliioudly 7RI agRBus h?drochlorlc

g) uentl Ll N
s LA S el Sl b 1 Gt s or
evapwsechmmeam@m@t purnﬂe\dg]oycr@mrﬁwl@as%mé?w'med htREC to afford the title
com;icﬁ@aate mgr(nex%vrremwasH 00N ) efi- DS O ens4 199! (na c2H)ae8-2.35 (m,

t of 2M
2H), éé%% 3@? separ %ﬂwmﬁg@fﬁgﬂéﬂ. @%ave%mﬂ\zﬂa];
separ at ed, washed vvlth bri ne, drl ed (Mys™) and
Exaryla 88n Brathd-@: o-1retbvieB E&dile = ‘
passed down an ani no- propyl SPE (Sg) el uti ng with
beOH fol | owed by 3-5% AcOH/ MeOH. The product fraction
s ftoncentrated to afford the title conmpound 39. 7ngy
j‘\(s %~cNVR  dH (400MHz, d6-DVBO) 1.91-2.00 (m 2H),
(t, 2H, J=7Hz), 3.22 (s, 3H), 4.03 (t, 2H
J=7tz), 14.49 (br.s, 1H); nfz 268.1 [M+] .Exanple 32:
8-c¢chl or o- 1- net hyl - 3-(4, 4.4-trifl uorobutyl V3. 7-di hvdr o-
1H puri ne-2. 6-di one A solution of
a) 3-ButyhV-@orenyimatihyiy3, 7-214?()@rq3ﬂld1wnnq2;ﬁ-qlo®7 di hydr o- 1H pur
i ne-2, 6-dione(0.048g, 0.2mml) in THF (1nl) was
treate g/:vmth caesi um car bonate (0.78g, 0.24muvl) and

4- br

L~

7-benzyl-3,7-dihydro-1H-purine-2,6-dione (17.14 g, 70.8mmol) [Synthetic Communications,
20(16), 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 acid (60
mL) was added, and the solution was concentrated under reduced pressure. The residue
was suspended in water (500 mL), and the products were extracted into chloroform. The
organics were collected, concentrated, and product was isolated using flash chromatography
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1,1, 1-trifluorobutane (0.044g, 0.25mol). The m xture
was stirred at anbient tenperature for 1 hour then
wheaseddss 500C for 4 hours and then cool ed. TPEI/EP2005/001449
m xture was degassed by alternately applying vacuum
and nitrogen pressure to the mxture and then treated
elutingi with trpétbanaién diohlommethanentel prodgel the product (9.49 g, 45%); 'H NMR
(400Mﬂ§réﬁbﬁét$|(¥>§€m{4 ) osxzhnmg)(aal hodit 7o10)8 (2M, 0?)389 .05 (2H, 1), 5.46
e r i"@@ ate
(2H I%aZtl oué S/5HAH§) ‘;gﬁ/l(aq’u 2%‘?, ﬁy}mﬁg ’le‘glﬂ C ,\t,"q (2m) and
the product extracted with chlorof orm (2x4rr1) The
b) 3-ayibi-etbgl-B(pdanylmethyb 1367 -dinsgror Hi-parirend 6tdienepr oduct
purified by reverse-phase mass directed HPLC to afford
the title_conmpound 6.2ng (10%; NVR, dH (400MHz,
d6 DI\/BO) 84-1.92 (m 2H), 2.28-2.35 (m 2H), 3.22
9 4.03 (m 2H) 14.31 (br.s, 1H); mz
I\/H+ Exanpl e 33: 3-butyl-8-chloro-1
)\;t yb- 3, 7 di hvdro-1 H purine-2, 6-di one a)
NyI-7 (phenyl net hyl ) - 3, 7-di hydro 1H purine-2,6-dio
e 7-benzyl -3, 7-di hydro- 1H puri ne- 2, 6-di one (17.14 g,
70. 8muol ) [ Synt hetic Commruni cations, 20(16),
2459- 2467, 1990] and pot assi um car bonate (11 43 g,
82.8 mmol ) were suspended in %
3- butxxﬁ'@he@vlmathwh)é ?'@fhytj'fﬂ'“f’“?“ﬂ‘i‘%a@égoneou@? 909: dé 2(48 mpgnol) - and
potagsium Earidnaten(0)286ag, d8dadmobnderehaispendadrie DS & ml),eiddoethane
(0.113m20) %’nﬂ%‘ﬁr edSQ?{%'?@élﬁeH%lﬁﬁr%tw& Sfpicd e(t@%b‘i’@-rk temperature

oncentr

overnight, 30 5 rs?%t@gawéwrwas PLARIES TR BRSNS TPROGR L partioned
betw¢@0 ater)andzgttlyl tasetats- odhie tosganie lByek weacvashed wilp water, followed by
brine$ Bh@d of&r éﬁhya'lhﬁs nglam Sspheé @and doheattettd oades eaduceti gatessure to

yield 308 1l (ﬁ:ﬁl/l#é'dﬂﬂ(:lf %5696 (3H, 1), 1.25 (3H, 1), 1.36-1.45

bu
oA A B B o g o

m/zalza[MNH,moosz CDCI3) d: 0.95 (3HL t), 1.34-1.41 (2H,
1.70-1.78 (2HL rr), 4.05 (2H, t), 5.46 (2H, s),

c) 3-;#1%@5%3(75%%,1(_&}?&% (z’l-é"aﬁ)},e 8.21 (1H, br.s); mz

-ethyl -7-(phenyl net hyl ) -3, 7-di hydro-1
L puri ne- 2, 6-di one
| - 7- (phenyl met hyl) - 3, 7- di hydro- 1H puri ne- 2, 6-di 0
(0429 g, 1.24 mmol) and pot assi um carbonate (0.256
41\94 5 mol) were suspended in DVF (8 m ),

/r{bdoet hane (0.1 13 rrilL, 1.42 mmol) was added. The
e

action mxture was stirred at ambi ent tenperature
overni ght. The reaction m xture was evaporated to
dryness and the residue was partitioned
3-butyl-1-ethyl-7-(phenylmethyl)-3,7-dihydro-1H-purine-2,6-dione (0.353 g, 1.08 mmol) was

dissolved in acetic 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 filtrate was
concentrated under reduced pressure to yield the title compound (0.227g, 89%); 'H NMR
(400MHz; CDCl3) &: 0.97 (3H, t), 1.28 (3H, t), 1.38-1.47 (2H, m), 1.74-1.82 (2H, m), 4.12-
4.17 (4H, m), 7.80 (1H, s); m/z 237[MH"].

d) 3-Butyl-8-chloro-1-ethyl-3,7-dihydro-1H-purine-2,6-dione
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bet ween water and ethyl acetate. The organic | ayer was
washed with water, followed by brine, dried over
wa@nivparess sodi um sul phat e and concentrat ed unPEr/EP2005/001449
reduced pressure to yield the title conpound; 1H NWR
400MHz; CDCI3) d: 0.96 (3H, t), 1.25 (3H, t),
l\ .36-1.45 (2H, m), 1.72-1.76 (2H, n), 4.05-4.13 (4H,
8. 50 (2H, s), 7.32-7.40 (5H, m, 7.52 (1H, s); nlz
)\?2 [ CI c) 3-Butyl-1 -ethyl-3,7-di hydro-1
=puri ne- 2, 6-di one
-butyl -1-et hyI 7- (phenyl nmet hyl ) - 3, 7- di hydr o- 1H puri ne
-2,6-dione (0.353 g, 1.08 mml) was dissolved in
acetic acid (30 m ), 20% pal | adi um hydr oxi de on
carbon (0.238 g) was added, and the m xture was shaken
3-Butyltiethyhg,drdiyeino-( AtpuBioe-3h-ions E100i mat 042 runalhand NEE (R, 0.42
mmolf) W%Gsdéﬁdfad lirt VRENO® by anthhedled iat ¢20°C amidr wisbwelve irradiation.

The ;egaﬂ% i t%u% @%Js dcopge}ﬁraft%d hﬁ%refe &B%%El%r%'foeﬁweuf‘ﬁiﬁ Eompound

isolatgd ogsingn HAYGR [HFG I\/F‘E” |t@D§:|L§)e @-pu lg%% Q gut% run time.
Solvend,0.1%, THA 3BMECIN7 af@ B, 1%1)TFA1|n7\math EMGQN_ anrggseddrq‘gﬁ% to 95%
linearly dver 14Hnintles. MeldGt ©$%1fo¥32,m|ﬁ1 'Zhé?ﬁde{dh&#s]ed t6/5% linearly over 1 min.,

equl aﬁ%ﬁ%’a@z‘%@%aﬁ‘ﬁﬂt&%&ut e '@?W lNdM(E A oo e o
(3H, 8, 2,%- @Foks (Fb4g2Hom21 #70 % hjp1340 (1H,
br.s); eI 27 1M 8. suspended in I\/leCN (5 n1 and heat ed at
120C under m cr owave irradiation. The reaction m xture
VES pentyl -3 .ﬁel%dl dl&l?ee t'tl €
or yt he purlflcatlon .23 minute run tine. Solvents
m ONI% TEA in MeCN and 0.1% TFA in water. MeCN increased
f 5%to 95% |l inearly over 15 mnutes. Held at 95%
or 2 min. Then decreased to 5% linearly over 1 mn.,
equilibrated at 5% for 5 m nutes before next
ppection.]; 1H NWMR (400MHz; CDCI3) d: 0.97 (3H, t),
31 (3H, t), 1.38-1.45 (2HL m, 1.72-1.80 (2H, m,
45 00- 4. 20 (4H, m, 13.40 (1H, br.s); mz 271 MH +]
FronElchrame4gaethgpeyizis @1!'5‘9% 4- et hyl pent v
RecryStalfiseti frotd MeQHH- pur i ne- 2, 6- di one From

Yield @@ngé%mnw @@Mm,ediﬁmm) sRecsy &l 8H| Us@ek)f 1.9201.22 (m, 2H),
1.55 \optet, 1H, J=8Hz), 1.58-1.68 (m, 2H), 3.83 (t, 2H, J=7.5Hz), 11.20 (s, 1H); m/z 271
[MH"] '

Example 35: 6-(8-Chloro-2,6-dioxo-1 .2.6.7-tetrahydro-3H-purin-3-y|)-2,2-
dimethylhexanenitrile

(e}
: ¥
HN
)\ ‘ />—-Cl
07 N N
S

N

From 6-bromo-2,2-dimethylhexanenitrile (100mg)

Recrystallised from MeOH.

Yield 48.5mg (35%); NMR; (400MHz, d5-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=7Hz), 11.24 (s, 1H); m/z 310 [MH']
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Yield 34.8mg (29%, NVR, (400MHz 1 d6-DMSO dH 0. 83

(d, 6H, J=8Hz), 1.12-1.22 (m 2H), 1.55 (septet, 1H,
wQ2@5n)795d. 58-1. 68 (m 2H), 3.83 (t, 2H, J=7.5P&ZI/EP2005/001449

11.20 (s, 1H); mz 271 [ M#] Exanpl e 35:

6- (8-Chl oro- 2. 6-di oxo-1. 2,6, 7-tetrahvdro- 3H purin-3-v

-2.2- dinethyl hexan enitrile From

Exanfbid 86 Bctiord-3i{e1mikthylheptyiisetihydrioe! H-pOives2 . 6-dione
Recrystallised fromMOH Yield 48.5nmg (35%; NWR

N MHz, d6-DVBO) dH 1.27 (s, 6H), 1.35-1.44 (m 2H),
)\1| =91.59 (m 2H), 1.63-1.72 (m 2H), 3.88 (t, 2H,
° NJ:'quz), 11.24 (s, 1H); mz 310 [ MH] Exanpl e 36:

8- chl or o- 3- (6- net hyl heDt vn- 3, 7- di hvdr o- 1/

A puy i ne-2. 6-di one From 1- brono- 6-net hyl hept ane

ng) Recrystallised fromMeOH Yield 36ng (27%,

NVR® (400MHz,. d6- H 0.83 (d, 6H, J=7.5Hz),
Fromﬂ-@@_np_-g—m%lh%%n%g%@?l_ 34 (m 4H), 1.48 (septet,
Recrysthllisd frappeOH.. 58-1. 68 (m 2H), 3.84 (t, 2H, J=8Hz),
Yieldbb%ﬁ?%),smm; (mﬁmﬂﬂ%e{nmw) §xeuspl(d, 6, J=7.5Hz), 1.10-1.17 (m, 2H),

- r , ] - +1 [l , 0 =
oS P el e Lot 9 et o, 1122
(s, 1) MUAAY IMiAds stirred with sodium carbonate (52ng,
0.49mmol ) in dry DM (3m) for 20 mn., then

Exandplé 9AGRChRAE 3 obABRY - dilyHSTHMUinwes-added and t he
oami xture was stirred under nitrogen at 40 C for 65h.

. er cooling to roomtenperature, the mxture was
At O}T)?‘Jghly degassed by evacuating the vessel and

" Wefilling with nitrogen several tines.
[Tetraki s(tri phenyl phosphi ne) pal | adi un{0) (102ng,

: pl) was added, the m xture degassed again and

he phol,ipe (0. m . I L :
o-crl 3 RS SR8, AR, ARER 908 S i soorur
carboriate 252Mas8.Apsmcbninagly PMIFt @l forTa: miPedieR Iriadooctane (118mg,
0.40PARHENEs RiGstbahdang hixture Wiae sfiréd endel mibbgeh athd hfone@dh. After
cooliki@lﬁé%ﬁ?ﬂeh‘lp??%ur@f PR likrARas ?ﬂ%ddghlyedegﬁgééoodye&awating the vessel

COH, wth tiltration to_laf [:().rg.the BHLE tlt)lq .
and qulﬂlﬁglm@_ 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. The product was present predominantly in the filtered solid, which was
recrystallised from THF-acetonitrile, followed by MeOH, with filtration, to afford the pure title
compound. .
Yield 48mg (36%); NMR; (400MHz, d®-DMSO) &y 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); m/z 299 [MH']

Example 38: 8-Chloro-3-decyl-3,7-dihydro-1H-purine-2,6-dione

H
HN

)\ |A>7c1

i N
‘\/\/\/\/\CH

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.
Yield 2mg (1.4%); NMR; (400MHz, d*-methanol) 3y 0.89 (t, 3H, J=7Hz), 1.26-1.38 (m, 14H),
1.68-1.76 (m, 2H), 3.97 (t, 2H, J=7.5Hz); m/z 327 [MH'].
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Yield 48ng (36%; NWR (400MHz, d6-DMSO) dH 0.84 (t,

3H, J=7Hz), 1.18-1.30 (m 10H), 1.57-1.66 (m 2H),
W@2®@4/0¢1950 2H, J=7.5Hz), 11.22 (s, 1H); nmlz 299P¢IVERI005/001449

Exanpl e 38:

8- Chl or 0- 3-decyl - 3, 7-di hydr o- 1H puri ne- 2, 6- di one
Prepared by the nethod of Exanple 37, starting from
RREAGRNE (& ABREEmethull-BTedinyalns-i Himaine &06-dinne
Examé[gaﬁéé’ y recrystallisation from MeOH fol | owed by
ﬁ d| rect ed autoprep. Yield 2ng (1.4%; NWR
» d4-methanol) dH 0.89 (t, 3H, J=7Hz),
)\ -1.38 (m 14H), 1.68-1.76 (m 2H), 3.97 (t, 2H,
=7, 5Hz); mz 327 [ MH]. Exanpl e 39:
or o- S-f cvecl ohexyl met hvO- SJ- di hvdr o- | H puri ne-
. ne Prepared in asimlar manner to Exanple 37,
fr br ononet h b 87 t
Prepagaﬁméawer REA0Y g BAEr R ﬁ*@@ AL hORhe87m) excep
that q@@ddﬁpnelmeampwda@tﬁ 0L tpr Beﬁawa-ff’mﬁ el d 31m;.; (25% :
Rean\ﬂ:seG‘fﬁb@erleDl—UG DMSO) dH 0.90-1.02 (m 2H), 1.08-1.20
Yield Cﬁ‘m% 531 r\ﬁaRl(&ﬁ)MHB PBldmsd) 87-0196B7.02n(m, 12H), 1387020 (m, 3H),

1534 80,y 5H) A TR LR (0 ug%A@s(dTéHH)JJ'E’r&)Zﬁ%{ iy, GoR B8 iMH'T

8-chl oro- 3, 7-di hydr o- 1H puri ne- 2, 6-di one (100ng,
Genddaldi@ro®ior Examgleg 40HB: (3 ) was added the al cohol
(0.442mmol ). The mixture was stirred at 0 C as a

sol uti on f di henz ca t
To 8ghigreyd, 7 I?Ig(gﬁlﬁ]g'? B)Ul)(q,? %ﬁgd I @gﬁ%) Y 4?42%13(22‘2;1 %ﬁ'y NNai \Aé?anl) was
addebytha aiahat (Cot#20imel. |B1@eﬁwl|!fﬁd’$%?rﬁ eed(3tad fyas 6. vm ?f dibenzy!
azodlc@r%&MafEHEBOrﬁg@G4%qmm;o 0\@ssenad)iardrp THF NZmAfwa@rad@ed ollowed by

a solygr { 8?{3[&0 I‘QDSB&% rﬁé g, SSMOW dROTHF Nddiédaoriciaie over 5
min. @gggg §l@’&he‘5)}30évlg o Pnﬁt'rﬁ?ﬂjw?%]c?'%lniuﬁ% a% Eoegns g%ﬁ;g%fatur% or 18h. The

mixture twas diesrosghle dedassedrby ¢ evaquating and refilling the vessel with nltrogen several

éekﬁeﬁ‘k'té&éww ﬁ@wm@mhemum}m(@a. (10p6Y, (A088mmol) was added
tlmeo n% | (V‘% ViR drtiRged for ABWTELOAC and
followied; By, o §oing ?I rrrn%J mu‘@qp FHSBE solid. Th
2M HEGwe Riedyeang tadEs! r%ﬁﬁeﬁeﬁgorrﬁw?@ Y?'f‘gwe?feg Jifeh sold. The

filtrateon®y separatet land the ®cdamic phase coprceniratechand redigsgived,ig@ mixture of
THF M@b Tm;dsdlﬁlﬁano\ﬁ/g@%@semmm an ResNdprapyd GRE) tluting with THF-

A0t .t iy S oo (1 o

fractwns hhua—n;tpt@lmaﬂ were concentrated ana recry: a'ﬁ%rd the pure
title compound.

Example 40: (+/-)-8-Chloro-3-(3-methylpentyl)-3,7-dihydro-1H-purine-2,6-dione
I N

j\ | />——CI

oy N
DY

CH,

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

Yield 20.2mg (17%); NMR; (400MHz, d®-DMSO) &y 0.83 (t, 3H, J=7.5Hz), 0.90 (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 (t, 2H, J=7.5Hz),
11.21 (s, 1H); m/z 271 [MH"].
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(1:1) followed by MeCOH and then 5% AcOH i n DCM MeCOH
(1:1). The product fractions thus obtained were
w@eovsermsat ed and recrystallised from MeOH t o BET/BPIH05/001449
the pure title conpound. Exanple 40:
(+/-)-8-Chloro-3-(3-nethyl pentyl)-3,7-di hvdro- 1H purin
e- 2, 6-di one From(+/ ) - 3- net hyI 1- pentanol 45ny Yield
i A% rife-@®-fibne 3H,
Exanﬁv%@f@ €183 Ty e ™
3@148(m 3H), 158168(m 1H), 3.87 (t, 2H,
)\J ]7./)5Hz), 11.21 (s, 1H); mz 271 [ MH] . Exanple 41:
| oro-3- (' 2-cvcl opentyl et hv-3. 7-di hvdr o- 1H puri ne-2
6- di one From 2-cycl opentyl et hanol 50ngy Yield 24. 6ny
(209% ; NMR, (400MHz, d6-DVBO) dH 1.04-1.15 (m 2H),
-1.67 (m 6H), 1.70-1.82 (m 3H), 3.86 (t, 2H,
5Hz) 11.22 (s, 1H); mz 283 [ MH#] Exanple 42:

Fromdz eﬂfyle‘thé?%%@lﬁ?()pw methv - -di hvdro | From
4

Yleld 5’6‘9’ any M%”gi ;ﬂﬁé@f @MgHg'MR%o 67 (m, 6H),
170—2}&)’2 (nu3hi)7,-31862¢ J=745H2). 3122 (41 H)zm/Z 83\l | 11, 23
(s, 1H); mz 241 [ MH]. Exanpl e 43:

Exani?Té 4%%—%#0%—9—?%‘0@?%@%‘@ #ﬁ,‘ﬁéﬁh@r&ih n%iﬁe&%! -Bighe nNe- 2.
-)-<Z-nethy utano nmg Yield 12ng

)ﬁ NVR, (400MHz, d6-DVSO) dH 0.81 (d, 3H, J=7Hz),

6>-€E;, 3H, J=7.5Hz), 1.06-1.17 (m 1H), 1.30-1.41
NlH) 1.90-2.00 (m 1H), 3.68 (dd, 1H, J=13.5 and
3.75 (dd, 1H, J=13.5 and 7.5Hz), 11.22 (s, 1H);
257 [MH +] From (+/-)-2-nethyl-1-pentanol
mYi el d 4 199 ; NI\/R (400MHz, d6- DVBO) dH 0.81
From(%y F?pyjﬂeziﬁﬁ')ong%!’g‘ (t, J=7.5Hz), 1.05-1. éf
Yield122.3mg.(26%). MIBR( mooyl#ﬂz df- DMSQ) @90@%0 4Q4(m, ?,Hmoff 8.48 (m, 2H),
1. 17-’115:7 (&rl&)ﬁsmw éHz) 715l3.z)741 8¢S, 1HY, m=243.[MHApd 7Hz) ,
2 (s, 1H); mz 271 [ MH] Exarrple 45;
h

- - - N
Chl or o S f\]/C|ObUt ,‘--: ro-1|—Ppur|n péjé d?o%e e-di

Exar@p{@%:r aYaews g
H
N,

ﬁ\ j />—Cl

oy N

k[cm

CH,
From (+/-)-2-methyl-1-butanol 39mg
Yield 12mg (9.5%); NMR; (400MHz, d®-DMSO) &y 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); m/z 257 [MH™]

Example 44:_(+/-)-8-Chloro-3-(2-methylpentyl)-3,7-dihydro-1H-purine-2,6-dione
0]

HN “

)\ | />—CI
NT N

CH,

From (+/-)-2-methyl-1-pentanol 45mg
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Yield 30.5ng (27%; NVR (400MHz, d6-DVSO) dH
1.73-1.85 (m 4H), 1.86-1.97 (m 2H), 2.66-2.79 (m
wapos0d99® (d, 2H, J=7.5Hz), 11.22 (s, 1H); n RCRBEB2005/001449
[ MH] Exanpl e 46:
8- chl oro-3- (cvcl opentyl ne th |)-37-dih dro 1H purin
Yield @24roge157amNBR; | @petiy) )5,4% WePd: ¥5Ag2). Té1 ¢, an,
J= 759%?"/905 NYB(m( $Q0NHB-1.46 (RAMED), 118-2.02 (1119236 (d@HH, J=13.5 and
8Hz), ,_3 (g ég‘a o 7 f‘géz%mg‘r?/ﬁ'ﬁﬂ (B2 2. 45 (m

1H); 'mz 269 [ MH]
Exarrpl e 47

Exam&e&tﬁ @-Ohl3rof B{ayciobuipinughwii e puriner? ®-diepgyur i ne-
, 6-di one From 3-cycl opropyl 1- propanol ( PJ Wagner ,
Mmer. Chem Soc, 1981, 103, 3837-3841) (44ny).
)\Yllel/>d—°27 7ng (23%; NVR (400MHz, d6- DMBO) dH
N'0.M3-+0.03 (m 2H), 0.34-0.40 (m 2H), 0.65-0.75 (m
1 15-1.23 (m 2H),1.66-1.76 (m 2H), 3.87 (t, 2H
11. 15 (s, 1H; mz 269 [ MH#] Exanple 48:

From gzygl @%gnf §Hrﬁ obut yl et hyl ) - 3J-di hydr o- 1H puri ne- 2,

Yield pOpm oH f4o§@ﬂ%g;§£§t?’> sk 73\@19{}:3 ﬁ)Egraa 4.97 (m, 2H),

2.66-2.79%hn, 1NV 9Q WoRNH=T . 2H7) 285¢H(Im  2H),
1.68-1.85 (m 4H), 193203(m2|—|) 2.19-2.30 (m

EXE”';%EQ ﬁ%% 4 rlneﬂi 8- d?c?%r [)Mi'}"]

/- urine- 2, 6- di one a)
|c j0-3-(4-fluorobutyl)-7-(2-propen-1

, 7-di hydro-1 H purine-2,6-dione To a solution of
8- C I or 0-7-(2-propen-1-yl)-3,7-di hydro- 1/
Uri ne- 2, 6-di one (200ng, O ddmmol, leq) in
annydrous DVBSO (1m) in a 1.5m m crowave vi al
Fromezygloppetimétibanch44mgrrer was added sodi um bi car bonat e
Yneld(iérﬁgqm%) ONwIre l(400MERE 0)°- mmsoongaon 2@1-1;be(grmr§j-l)4%h 42-1.54 (m, 2H),
a8% @51@1( L3t el A1H); MI£289 pNH*
154\1@ @égﬁg?%gh%gﬁf gg}vvl t hds%ll_lrrl ngbl}glzr%@a m cr owang :
mai nt ai ni ng the terrperature ag/_ 12dG)C f or 25r2n n vvlth a

ol ution was di Iuted W|th rret hanol (1n1) and pur|f| ed
ss directed autopreparative HPLC to give the

)\tl ||Q onpound as a white solid (159ny, 60% . mz
[VH +]

From 3-cyclopropyl-1-propanol ( P.J. Wagner, J. Amer. Chem. Soc., 1981, 103, 3837-3841)
(44mg).

Yield 27.7mg (23%); NMR; (400MHz, d®-DMSO) 5y -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 (t, 2H, J=7Hz), 11.15 (s, 1H);
m/z 269 [MH']

Example 48: 8-chloro-3-(2-cyclobutylethyl)-3.7-dihydro-1 H-purine-2,6-dione
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8- chl oro-3-(4-fluorobutyl)-3, 7-di hydro- 1H purine- 2, 6-d
ione To a suspensi on of
w@2@klo9ee 3- (4-fl uorobutyl)-7-(2-propen- 1-yl)-BCTERIOhY 1449
ro- 1H purine-2,6- dione (100ng, 0.33mmol, leq) in
Aanhydrous DCM (2n1) was added palladlun1tetrak|s
, 0.033mml, 10% bw), followed by acetic acid
J%ji%%l 121nyg, 2.01nnn|, 6eq) and phenyl sil ane
360ny, 3.33mmol, 10eq). The resulting |ight
eIIOMIsqution was stirred at anmbient tenperature for
1%h to give a dark purple solution. The solvent was

r ved under a stream of nitrogen and the residue
Ssolved in a DI\/SO’mathanoI solution (3m, 2:1) with

heat I Nous
mBr LA fe yShon. £Ur duMefe gy 1%?%%2%2@%9‘?

Yleldd21r Brog 8%t WRe (HA0MHz, o ﬂb@ﬁ?} o diS3el-6hdmy; 2H).e1.68-1.85 (m, 4H),
1.93-0Q3AAY 26)) a8192\801 (g 16113, 78 ¢, 3H1Y=7ABN0 1.201(2, BH1m2] 289 [MH']

NVR (400MHz 1 MeQD), dH 4.45 (2H, dt, J = 47 and 6Hz),
Exanﬂm@&g {&bhlofo-3-U-fuckbigltyl)-3.7%hydrd- 1@4&2 gvfliondhe
ol | om ng conpounds were prepared in simlar fashion
purified by preparative or mass directed

eparati ve HPLC as appropriate: Exanple 50:

-6h|oro-3-(3-f|uoropropy “
-3, 7-di hvdro- 1H puri ne- 2, 6-di one NVR (400MHz, Me(QD),
dH 4.51 (2H, dt, J = 47 and 6Hz), 4.1 1 (2H, t, J =
[ 7Hz), 2.18 - 2.03 (2H, m. mz 247 [I\/I—H] Exarrple 51:

8-chl oro-3-(5-1 ent v I hvdr urine- 2 6 d
2) SrohO T it o %9? iy PrrpLihe 2 epors,
gk&),/3.99 (2H, t, 8Hz), 1.84 - 1.63 (4H, m, 1 52
1/40 (2H, ™. n12 273. 29 [ VHT Exanpl e 52:
HN™ 32 ﬁyhyten 1-v
4k -&hloro 3, 7-di hvdr o- 1H puri ne- 2. 6- di one
rJ/B-chloro 3, 7-di hydr o- 1H puri ne- 2, 6- di one (100ny,

0.44mmol ) was stirred wth sodi um car bonat e (52ny,
0.49mmol ) in dry DM (3m) for 45 mn., then
4- br ono- 1- but ene (66ng, 0.49mmol) was added and the

To E ;(édfut%n‘gﬁﬁf S4.- bﬁle‘r%d7 @?y‘%ber‘gpgﬁti)g\gmn”@/ﬁro‘lﬂ-f-@uﬁﬁ’ée@ﬁ?@ne (200mg,
0.88 1%1& etg\ag? zg\ St | ‘%rgl’ TL &Néve)vleiﬂ egu@fgéd with a stirrer

e Vesse
was r added| |sng|um thmaﬁbQﬂaé@&@'@geﬂanmﬁ‘es .2eq) foliowed by 1-bromo-4-

fluorgtﬁjtétﬁé((ﬁ@hr H Bﬂﬂg,w pbashitmegharHeadal wesealetiodrimgated with stirring
usm$ B THiCTOw: ﬁ‘(’)‘ﬁﬁlnw ggttﬁﬁupg?aﬁrg I8 1964208 25RO a RRekimum power
output of 300W The res uI i brown soﬁmlgn was diluted with methanol (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-fluorobutyl)-3,7-dihydro-1H-purine-2,6-dione

To a suspension of 8-chloro-3-(4-fluorobutyt)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-
dione (100mg, 0.33mmol, 1eq) in anhydrous DCM (2ml) was added palladium tetrakis
(38mg, 0.033mmol, 10% bw), followed by acetic acid (115ul, 121mg, 2.01mmol, 6eq) and
phenyl silane (410ul, 360mg, 3.33mmol, 10eq). The resulting light yellow solution was stirred
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 (3ml,
2:1) with heating. The gelatinous mixture was allowed to cool to ambient temperature,
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added and stirring continued for 6.5h. 2M HCl and

Et OAc were added, and the 2-phase systemwas filtered
W0 e00567m5E a yel | ow precipitated solid. The orBERER2005/001449

phase of the filtrate was separated and evaporat ed.

The resi due was di ssolved with wa n
filteredithar) puifigd| kyamask drackedad GRIERRS] ?\@d%’ ‘%lﬁEg &) e%%‘ﬁ“mund asa
whiteVedid €35mtcs d-394)1 fn/ZT24M- NBIEF IGMR](}’r@QMHb,deODy SNHG}S @hiddt, J = 47 and
6Hz)t4{18§'f %AﬁﬂﬁHkP1'\®O'H@§%I(I . The product fraction

rther pufified by mass- d| rected autoprep to

afford the title conpound. Yield 27.5ng (26% , NWR .
The {ollo@iNpoMPOUDNBBEre] PreparEy (noqlmll@rkfasglon aﬂdaqmlflgﬁiny preparative or
mass’-’dlﬁe%tddtautc%irbpa}aﬁ\}éZBIPLGagépﬁroﬁﬂaté:m 2H), 5.74-5.85 (m

1H). 11.22 (s, 1H); mz 241 [ MH] Exanple 53:
Exan$plé B0:B-ehidrol B(I-Hupssrbpny8 Y -dhyarai Hadrioe-2/6-diopeir i ne- 2, 6

-di one NVR (400MHz, MeOD), dH 4.40 (2H, dt, 48 and

Hz), 3.98 (2H, t, 8Hz), 1.80 - 1.60 (4H, m, 1.52 -

(4H, m. mz 287 [VH Exanpl e 54:
)\8 ICWO 3-ethyl-1 -methyl -3, 7-di hvdro-1
plri ne-2, 6-di one a)

-chl oro-3- ({[ 2- (net hyl oxy) et hyl ] oxy} met hyl ) - 7- (2- prop

en-1 -yl)-3,7-di hydro-1 Hpurine-2,6- dione To a
F solution of
NMRg460MbizoM2OD2-Gor 858 r(2H. gt Y =3477ansl Biyels 8-11 42 ut Wrieltiz)e2d8 - 2.03
(2H, e/ %ag.(MeB} Smol ) i n anhydrous DMF (30m ) was added

sodi um car bonate (3.09qg, 29.15mmol). After 10 mi nutes

stirring at

Exaryple fibxErhlatny- astlugroRenty -3 dlinvarosiiouring 284008 s

entrated in vacuo and the residue dissolved in
100m ) and washed with brine (100m), the
aguetusFextract was extracted with DCM (100m ) and the
NMRo@gakiHe, BeODicE s 4dii(@d, ¢ivl SEH) arsofitin)ne89 42k, t, J = 8Hz), 1.84 - 1.63
ngegLr h)VRger3 JwHEesi due was trituated with
(4, E?O%ggar:?cf%}{ sczl id filtered off. Concentration of the
filtrate afforded a light brown oil that was absorbed
onto silica and purified by SPE (Si, 5Qg) eluting wth
Exarfpl@ 5ad3-enbuteh-11y LECAD-8.Y dilvd e Hineubhalb-dionaf f or d t he
itle conpound as a white solid (29, 24%, niz
N2[ MVH +] b)
8- khporo- 1- met hyl - 3- ({[ 2- (et hyl oxy) et hyl ] oxy} met hyl ) -
o g—( -propen-1-yl)-3,7-di hydro-1 Hpurine- 2,6-dione
NS

HN

CH,
8-chloro-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
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 filtrate
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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To a solution of
8-chl oro-3-({[ 2- (net hyl oxy) et hyl ] oxy} net hyl ) -7-(2-prop
wW@pee03oy19¥e 3, 7- di hydro- 1H purine-2, 6-di one ( 2gPCT/EP2005/001449
6.37mmol ) in anhydrous DMF (15m ) was added sodi um
carbonate (0.743g, 7mmol ). After 10 mnutes stirring
followat! ko MeQt-E apé rtaen 586 in MeOdEDCH 4Ui. | T’wﬁrﬁfpsiuqxdgacﬂon was
furthe‘?l g%d%iﬂnéésl—dhfécf&i ﬁ%ﬁré@t&f&i‘fdﬂdld@rtltleldompgend at room

Yield | (43;@0 e 8ALJ {@HHT pd HiaqWRB), 3.93 (1, 2H,
J= 7H%:Z %ﬁ%ﬁ% MY e A 8&\33% g?e fsninf%éﬁq e

organi c extract was dried (MgSO4) filtered and

}@&Orsaéhﬁ%ﬁ 130 6afubRiHdxiIng. 7Ldifdeo-0 AraveiHed,Gdione t an oi |
Exa 85% pure ° g, quant. z 329. 2[M—| +] )

chl or o- 1- nethyl 7-(2- propen 1 -yl)-3,7-dihydro-1
4l\/|/2pHM|ne 2,6-dione To a solution of
-¢thl or o- 1- net hyl - 3- ({[ 2- (net hyl oxy) et hyl ] oxy} et hyl ) -
n-1-yl)-3,7- dihydro-1H purine-2, 6-di one

2 (2 prope
1) )
s TR A6 8 BRI 9042088 ) e,
1.52 R4 B5ddHam). 70BE@E7 (MHdr ni trogen for 18 hours. The
reaction m xture was then concentrated in vacuo, the
resi due was dissolved in EtOAc (100m ) and washed with

Exanﬁﬁ%gi 8-t H- SR hefiltered

y el uting
: 3, Et CAc/ cycl ohexane afforded the title conpound as a

SN e solid (1.04g, 68%. nmz 241.1[IVH +]. d)
o)\N G o- 3- et hyl - 1- met hyl - 3, 7- di hydr o- 1H puri ne- 2, 6- di
gEeTo a sol ution of
chl oro- 1-net hyl -7-(2-propen-1-yl)-3, 7-di hydr o- 1H pur
i ne-2,6-dione (10O, 0.42mmol) in anhydrous DVF (3rﬂ)

was added sodi um car bo
2) 6-ahiora ed o M AP TSN -(areRan] 300 Loty ihbrine-26-
dioné2dded and the reaction mxture stirred at room

tenperature under nitrogen for 90 hours. Pd(PPh3)4

73 , 0.063mml) was then added and the reaction
el evacuated and flushed with nitrogen (x3),
HN hq|ine (0.37m, 4.3mml) was added and stirring at
)\ tenperature under nitrogen continued for 4 hours.

[he reaction mxtue was diluted with EtOAc (25nm ) and

shed with 2M HCl aq. (25m ). The organic extract was
dr~ed (MgSH4) filtered and evaporated. Purification by

amm\opr opyl SPE (5g) |oading the conpound and washi ng
with

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, 29.15mmol). After 10
minutes stirring at room temperature methoxyethoxymethylchloride (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 dissolved in EtOAc (100ml) and washed
with brine (100ml), the aqueous extract was extracted with DCM (100ml) and the organic
extracts dried (MgSO,4) combined and concentrated in vacuo. The residue was trituated with
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, 50g) eluting with a gradient of 1:1
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MeOH before eluting the product with 5% AcOH MeCH
afforded the title conpound as a white solid (67ng,

wQ@ Q0dp/07MMR;, dH(400MHz, dQ DMSO 1.20 (t, 3H, JRGHEP2005/001449
3.22 (s, 3H), 3.97(q, 2H, J=7Hz), 14.46 (1H, brs); nlz

227.2[MH _. Al pub I gns, 1nclu toso
eroAvanennEiRf ORI BPpatifet ek S @8 2o, mz
315 ZNH speci fi c_ati on are herel n i ncorporated by
eérence as i

) s-eperer tmeni-a- G ATy e L G B BR LS 8 7-ainycro-11+
pd{,ﬂg_@_r@g{oaged by reference herel n as though fully set
Claims 1. An entity selected from a conpound of
Fornula (1) (D and a physiologically functional
derfivative thereof, wherein Rl is selected from
\N)Lg&{ ogen and Cl1-4 al kyl which may be optionally
O)\N Stituted with one or nore groups selected fromCN
land CF3; R2 is selected from C3--10 unsubstituted
& kyl, Cl-10al kyl substituted with one or nore groups
selected fromfluorine and CN, C5 al kenyl, unbranched
Cdoal kenyl, and Cl1-4 al kyl substituted with

cycl oal kyl ; and S G en_an
To a salonai e %\lqswgﬁzt(wﬁhyl%WFWﬁ@fYt} ST MR by isginvaro-
1H-pL\§l35ﬂ11 el £H! "dﬁﬁl@@@ 63 tihol) R?arih%dlfbbb OMH {Mmlmmadlded(soldbum carbonate
represents Br, .and reIJ]Q]r eants ?@fd &%?lmls
(0.743g, W@nmﬁlhﬁtepﬂ%ﬂwutes( $tlrf"79 %{Bﬂm@ PER LE%@FFF‘? idg (
7mm??@?&mﬂ6&%rﬁﬁﬁmr§g dotidihed Lﬁﬁier sitrey&re bt robartelmpendiyre dordi8 hours.

en Rl represent

C1-
The réaion BORGre Wes FaceraIPd (e PQ%&@%@FSOW 8 EtOAc (100mb)
and v;‘a%ﬂB&’ Wad 3%&& PfoBinlg TR drhaMiceltradh weednedRiMdSO S dilterati edd

1-4 al nd 3CF3; . R2
evaperaieso alors B i EroP b oI ol GRgo BIE) (2 SRt e °
320 JH® @l kyl with one or nore

c) 8-chloro-1-methyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione

L

\N)Jt[N
| )—c

o)\H N
To a solution of 8-ch|oro-1—methyl-3-({[2-(methyloxy)ethy|]oxy}methyl)-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 resulting mixture was heated at 100°C under nitrogen for 18 hours.
The reaction mixture was then concentrated in vacuo, the residue was dissolved in EtOAc
(100ml) and washed with water. The organic extract was dried (MgSO,) filtered and
evaporated. Purification by SPE (Si, 20g) eluting 2:3 EtOAc/cyclohexane afforded the title

compound as a white solid (1.04g, 68%). m/z 241.1[MH"].
d) 8-chloro-3-ethyl-1-methyl-3,7-dihydro-1 H-purine-2,6-dione

Y -
O)\N N
K
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fluorine substitutions, C5 al kenyl and Cl1-4 al kyl

substituted with cycloal kyl; and R3 is selected from
whadosgesend CN;, with the proviso that: (i) whetI/RB2005/001449

represents C, and Rl represents ethyl, R2 is other

th ;0 (i R3 t Br.
To a pelpfarbear IerRL UIED 2 POPRET A b DL ARG B s -fone
(100%@,6(2;1%@9% sasarcusCIMP (ShikWas aBtieChodiun caBdRR@(E8MgR2
I S

t han branched a) kyl . d '
0.54meof) a1 naputsS SHERGPHYHEAFE (QePutt TR PN As aitsdne e
reactfRisEid¥tirrell £ 0650 tartbaaiues tidey nitogan o0, Ry (RPHa).r(7V3mg,

0.063},\{@%{36%’3 E\)}(Zeal_%dgg !@%&l?ﬁ%?far&t?é]n Y&%éél%v%ﬁ&ag%ggi ci Htﬁﬁgugg with nitrogen
(x3), hlowsdling (G Al 4 BriméINwasaddddar al dtieing at réorn derpperatiire under

according to an cedi ng cl.ai mwherei n k
g pUNISHL R RESea e RSV AR GH Gl S ERE ) S
washél Qﬁmizwé Rel bé}.(?ﬂﬂﬁ‘C'{'l@or‘géﬁlimxﬁdi&twaislwileamgaﬁo)rﬁhpmd F\;aéhd
conpound, accor.di n 0 a cedi ai m wher.ei . .
evap P SO G a1 ATIBOPTRPH SR Cat 8 o A GApd Wakhing with
MeOPIRE&E IcNging i proligdt withe5% AcOHMEO EHrafforiedthe tite/compound as a

. medicine. ¢C d.a | n \ f clai -7,
il e PSS e ARl S DRI 20 50 BT 2 v,
3.97 @ELBLel7HE 1408 (Ui bes)fnad 227.2{weR].a and |

yperl i poprot ei naenmi a and/ or of inflamuatory di seases

or conditions. A conpound according to any one of
All prIR:{aﬂ@nsl‘iﬂchﬁdPﬂig BEEnbtlirhifs to pabmnﬁndﬁbatéhagmgcaﬁons, cited in this

ly sl i a s [ : t ieafl
specffRIch PR B nfibafecdy By, BIAGRE, o foFRL ORI Puplcaton were
speciicalyr kingivigualy, indicter i1 be|IRgopRGrated iy ererence herein as trough fully
set fdrtpertri gl yceri daem a, type Il diabetes nellitus, type

| di abetes, insulin resistance, hyperlipidaem a,

anorexi a nervosa, obesity, coronary artery disease,

t hr onbosi s,
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35

angi na, chronic renal failure, peripheral vascul ar
di sease or stroke. An entity selected from a conpound

w@boosorisd a (11) (N) and a physiol ogi cal |y funeCT/BPzb5/001449

derivative thereof, wherein Rl is selected from
hydrogen and Cl-4 al kyl which may be optionally
substituted with one or nore groups selected fromCN
Chids CF3; R2 is selected from C2-10 unsubstituted
alkyl, Cl-10al kyl substituted with one or nore groups
sel ected fromfl uorine anqjﬁﬁg G5 3lkenyl, unbranched
1cAReREngPlectss fomi 2 gompRYid I iosnPiaided wi t h

cycloal kyl; and R3 is selected from hal ogen and CN;
for use in the manufacture of a nedi canent for
treating abetic dyslipidaem a, m xed dyslipi daem a,
hearg, fai Lure, thyperchol est eraem a, cardiovascul ar

di seaseni’nc I'ng at herosclerosis, arteriosclerosis,
and hypertri gl ygerideni a, type Il diabetes nellitus,
type | i insulin resistance, hyperlipidaem a,
anorexi a nervosa, obesity, coronary artery di sease,

t hronbosi K2 angi na, chronic renal failure or stroke. A
nmet hod for the treatnent of human or ani mal subj ect
having a conditi on where undeéer-activation of the HW4A
receptor contributes to the condition or where
acaridaphysivlegicalli dunciierg derivalive thepeof pdrteinci al , whi ch
nmet hod conprises adm nistering to said human or ani ma

f;’lgimﬁ %tele%{édef%nﬁjﬁ)d{}’o%ﬁg{% {61_4%’I‘uﬁg??i%?trﬁaér%bezsét%bmﬂsubsﬁtuted with

a COoNnpo

pH§ F1"BYP SAPYR? slef?ﬁﬁecdi Eﬂﬁ‘épﬁu%]q & ive thereof, wherein
RIR? 5 ssﬂaalctaﬂt feamf @Qmunami@@@qalbﬁdeakqubﬁltqu With ag@g or more
b r‘é@;%é Qélfé&téé( f@@ﬂ@?’amtgﬁ %’ﬁli 02 eme?yar Ltmitgal?c@ﬁomglki%yl, and Ci4
se ed fr 3; is selected from -
un%lﬁagr??tmtg@”@ﬁ%, I@i:’- -10_al kyl substituted with one
oranfbiReis geleaiss st BRPSRN #%BMNf | uorine and ON, C5
al Wighnihle, providy thet hed C4 al kenyL and Cl1-4

(i) when R® represents Cl, and R’ represents ethyl, R? is other than propyl;

(ii) when R® represents Br, and R' represents propyl, R? is other than propyl;

(i) when R® represents Cl or Br, and R' represents butyl, R? is other than butyl; and

(iv) when R’ represents Cy.4 alkyl, CH.CN, or (CHo)sCFs, R? is other than branched

alkyl.

2. A compound according to claim 1 wherein
R! is selected from: hydrogen, C14 alkyl, CH,CN and (CH;)sCFs3;
R? is selected from: Cs.1o unsubstituted alkyl, (CH2)1.5CN, Cxs alkyl with one or more
fluorine substitutions, Csalkenyl and Cy4 alkyl substituted with cycloalkyl;
and R® is selected from halogen and CN;
with the proviso that:
(i) when R® represents Cl, and R’ represents ethyl, R? is other than propy;
(i) when R® represents Cl or Br and R' represents butyl, R? is other than butyl; and
(iii) when R' represents Cy.4 alkyl, CH2CN, or (CH,)sCFs, R? is other than branched
alkyl.

3. A compound according to claim 1 or 2 wherein R' is selected from: hydrogen and
methyl.
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al kyl substituted with cycloal kyl; and R3 is sel ected

from hal ogen and CN; A nethod according to claim 12
wob@se77195@ he human or ani mal subject has a di SBCTHEP2005/001449

i pid metabolismincluding dyslipidaemnm a or

hyper | i poprotei naem a or an inflanmatory di sease or

condi tion. A pharmaceutical fornulation conprising a

4CHRBHPEURS %@é&dlﬁf tb%r@nyre@ékﬂng)fclanhawh@elb R? wldeleetted drom: Caug
R.a
0 ngﬁ%@fﬁé};@ %fqﬁ " d%l N |3 ?JII&OW‘(E tﬁﬁn&’ ot FIRbAHR! Substitutions

Istration
t Rt Gl kegy!- separately, sequentially or sinultaneously
in separate or comnbined pharmaceutical fornulations,

5SS E?orﬁﬁ’&mdrb’z‘kb@mwgqe IR iofddREiNg cRANRMERsIn RE esprdédits halogen.
any one of clains 1-7 together wth another

t herapeutically act ive agent. 16, A pharpaceut i caci
6f ch RoMARUNShacseANg 4 21y prepgding e‘ak%wbﬁ@"hggéﬁ tfleried fom: chiorine
arghdastemife. cl ains 1-7; (ii) one or nore active

ingredients selected fromstatins, fibrates, bile-acid

N o

or carriers. 17. A nethod for the preparatlon of a
8C ONTHiBbUAE Cacoiding to aapyproceiigf clxirifos ube7ini humin cin veterinary

| ogen, the nmethod conprising: (i) alkylation
R%nk@mn@ N3, or dialkylation at N1 and N3 of an N7

protected xanthine; (ii) hal ogenation at C8; and (iii)
9d &-qumposiod iaceqrding traayy onelef clpimsy1-di feh ug@rp%@tt@@gm@ﬂ of glsorders
Cagfr iigd rAstabalshelindiiding aysipiiaesmia and hyperlipoproteinaemia and/or of

inflammatory diseases or conditions.

10. A compound according to any one of claims 1-7 for use in the treatment of diabetic
dyslipidaemia, mixed dyslipidaemia, heart failure, hypercholesteraemia,
cardiovascular disease including 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.

11. An entity selected from: a compound of Formula (1l)

RIS N
7]\ | N/>—R3
(1)

and a physiologically functional derivative thereof, wherein

R' is selected from: hydrogen and C,. alkyl which may be optionally substituted with
one or more groups selected from CN and CF3;
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12.

13.

R? is selected from; C,.1o unsubstituted alkyl, Cy.1o alkyl substituted with one or more
groups selected from fluorine and CN, Cs alkenyl, unbranched C, alkenyl, and Ci4
alkyl substituted with cycloalkyl;

and R® is selected from halogen and CN;

for use in the manufacture of a medicament for freating diabetic dyslipidaemia, mixed
dyslipidaemia, heart failure, hypercholesteraemia, cardiovascular disease including
atherosclerosis, arteriosclerosis, and hypertriglyceridaemia, type Il diabetes mellitus,
type | diabetes, insulin resistance, hyperlipidaemia, anorexia nervosa, obesity,
coronary artery disease, thrombosis, angina, chronic renal failure or stroke.

A method for the treatment of a human or animal subject having a condition where
under-activation of the HM74A receptor contributes to the condition or where
activation of the receptor will be beneficial, which method comprises administering to
said human or animal subject an effective amount of an entity selected from: a
compound of Formula (1)

0
R1_

N
N
)\ | />——R3
o) T N
R2

(1)
and a physiologically functional derivative thereof, wherein

R! is selected from: hydrogen and C,4 alkyl which may be optionally substituted with
one or more groups selected from CN and CF;

R? is selected from: C..4o unsubstituted alkyl, C,.10 alkyl substituted with one or more
groups selected from fluorine and CN, Cs alkenyl, unbranched C, alkenyl. and Cia
alkyl substituted with cycloalkyl;

and R® is selected from halogen and CN;

A method according to claim 12 wherein the human or animal subject has a disorder
of lipid metabolism including dyslipidaemia or hyperlipoproteinaemia or an
inflammatory disease or condition.

14. A pharmaceutical formulation comprising a compound according to any one of claims

1-7 and one or more physiologically acceptable diluents, excipients or carriers.
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15.

16.

17.

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 1-7 together
with another therapeutically active agent.

A pharmaceutical formulation comprising:

)] a compound according to any one of claims 1-7,

(i) 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.

A method for the preparation of a compound according to any one of claims 1-7 in

which R® is halogen, the method  comprising:

(i) alkylation at N1 or N3, or dialkylation at N1 and N3 of an N7 protected
xanthine;

(i) halogenation at C8; and

(iii) de-protection;

in any order providing de-protection is carried out after alkylation.
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