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Certain xanthine derivatives have been synthesised and disclosed in the prior art: For

40 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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25 Detailed iption of the Invention
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and a physiologically functional derivative thereof, wherein

R! is selected from: hydrogen and C., aliyl which may be optionally substituted with one or
more groups selected from CN and CF3;
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in particular embodiments, R® represenis halogen. More particularly, R® is selected from:
chiorine and bromine. Most particularly, R® represents chiorine.

40 H is to be undersiood that the present invention inctudeé any combination of particular
embodiments and covers all combinations of particular substituents described hereinabove.
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(_,_40 As used herein, the term "cycloalkyl” refers to a hydrocarbon ring containing between 3 and
6 carbon atoms, comprising no heieroatoms or conjugated double bonds. Examples of
cycioalkyl as used herein include, but are not limited to cyclopropyl and cyclohexyl.

As used herein, the term “alkenyl® refers to a straight or branched hydrocarbon chain
35 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 i is to be understood that a substituiion may be present at any position in the

40  group.



25 nunber of carbon atons. . For exarrple C3- Cloal kyI means a strai ght
or branched hydrocarbon chain containing at |east 3 and at nost 10
carbon atons. Exanples of alkyl as wused herein include, but are not
limted to nethyl (Me), ethyl (Et), n-propyl and 1-propyl, The term
"n-al ker9é(fﬂédO§79specifical |y to an un-branched hydroeermemoséais. (,a As
used herein, the term"cycloalkyl" refers to a hydrocarbon ring

con aqBt B as frephe o B Ron e G P oIS aag aharerercael ude,
but ar@cq&!atabla dww@nreto@a MP@W@E)W pamntwer@n@ign examletmeatmueﬂ@reuf t he
ter m " ahdinobiés oy phamfacenmcalyremcqhabl@Balbbﬁﬁ@bmﬁomlddémﬂﬁ@@ml Cdndl ghy 35

cont ai &%ﬁcﬁﬂ gﬂegup‘;%; é)&onﬁ-%ﬁ f@ﬁ'ﬁi@ or
i dt%u Ie sed e{r)fe &?gf? %Ge%reﬁ %r%llﬁ

beihg O HETTEhSHth 24,3 PP & FRRDS 9 4&%9&1 Ay e

subst |iomzla&ar@ma@§g "@fifbﬁﬁt@m[ﬂs@ﬂe B@ﬁwllbﬂllb@ﬁpmqated bsditus‘esk:li&d fan is

speci fihedart tt?satsﬂ»éocdnipmjmhabsf@md!at @)atnaa I8 rlditfied L tb Ofro ,th at

ﬁgePW?%W@m% M{ nct | %@g&ﬁg\?gﬁée l’e'?er S noed

s any
phar na BSROB®Ad of the present

i n¥ention, for exanple an ami de thereof and i ncl udes any
phar r nm:eséd babm, Hex wpndphamseduticaly amcemamsUmédqﬁ rélation tdal lingredigil any

phar grebiéntECaRipRial Auie] seqicmeamq&mnéﬁeu{.&ﬁ aﬁJJr)’F&Ph'Ch

0 E
_tioﬁéé B el Wﬁ%ﬁ%&%%ﬂ%m@%% BPEDE Jp e o‘?e?man
ti veconetbs | withceany: ofhgk ingtedieniscprassant in Wﬂﬁmﬁﬁelﬁﬁlﬁ@f@l&ﬂf@d ang nabose
kid | debingdeletbripusie thehlredipiedtéheranipounds of fornula (t) may be nodified to
provi de physi ol ogically funct I onal derivatives thereof at any of the
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" sol vawater, naplighscass the sobsist sy e refﬂarleﬁ iea bydyafewf hesohue in Quesfignby a
sol ute (|n this |nvent|on a conpound of forrmula (1), a salt "thereof or

a s I os e agéﬁsbéig&é e 1saf B?g%&%latt@‘;&%fe?reﬁ Qé] é?tﬂ)e M‘ﬁrj? Qr e

wiht m«@w ﬁ 5, PlySis Pvern s e e Shradk ok

phar nﬁ@@uﬁor exangie.do Regempopncheffpaauia i) efinthg preparation of ﬂ

phar meghatrhaceatidally amtabb&bﬁorsﬂa’mhem ncl ude water, ethanol and acetic

acid. An exanple of a solvent that may be used is

(.,0 Pharmaceutically accepiable salts inciude those described by Berge, Bighley and
Monkhouse, J. Pharm. Sgi., 1877, 66, 1-19. Suitable pharmaceutically acceptable salts
include alkali metal salts formed from the addition of alkali metal bases such as alkali metal
hydroxides. Examples of suitable alkali metal salts are sodium salt or potassium salt. Other
suitable pharmaceutically acceptable salts include alkaline earth metal salts such as calcium

35 salt or magnesium salt, ammonium salls; or salts with organic bases such as ethanolamine,

triethanolamine, ethytene diamine, triethyimine, choline and meglumine; or salts with amino
acids such as arginine, lysine and histidine.

Compounds of formula (I} are of potential therapeulic benefit in the freatment and
40 amelioration of the symploms of many diseases of lipid metabolism including dyslipidaemia
or hyperiipoproteinaemia such as diabetic dyslipidaemia and mixed dysiipidaemia, heart
failure, hypercholesteraemia, cardiovascular disease including  atherosclerosis,
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water, in which case the solvate may be referred to as a hydrate of the
solute in question. 25 it will be appreciated that, for pharnmaceuti cal
use, the "salt or solvate" referred to above will be a pharnaceutically
accept abve 2eslet7esy sol vate. However, other salts or serNdi@Sediiy find
use, for exanple, in the preparation of a conpound of formula (I) or in
the preparation of a pharnaceutically acceptable salt or solvate
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th
joint, mg hypoxic wsthaen'rné: tir{salts wrtg or without reperfusion), for example in the brain
~30  orinischaemic heart disease.

D'

in particular, the compounds of this invention are useful in the treatment and prevention of
inflammation, diabetes and cardiovascular diseases or conditions including atherosclerosis,
arieriosclerosis, hypertriglyceridemia, and mixed dyslipidaemia.

Nicofinic acid has a significant side effect profile, possibly because it is dosed at high leve!
{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 nicolinic acid. HM74A has been identified as a high affinity receptor for

40 nicolinic acid whilst HM74 is a lower affinity receptor. The compounds of the present
invention may find use as seleciive HM74A agonists or partial agonists; in which case they
will show greater affinity for HM74A than for HM74.
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rheumatoid arthritis, osteoarthritis, prosthetic joint fallure) or the
gastrointestinal tract (e.g. wulcerative colitis, Crohn's di sease, and
ot her inflamuatory bowel and gastrointestinal 20 diseases, gastritis and
mucosal inflammtion resulting frominfection, the enteropathy provoked
by non- s8Nt i -i nfl anmatory drugs), of the | urReT(EP2epsoesd t
respiratory distress syndrone, asthma, cystic fibrosis, or chronic
obstructive pul nonary di sease), of the heart (e.g. nyocardltis), of
nervous tissue (e.g. multiple sclerosis), of the pancreas, (e.g.
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dermatitis, psoriasis, eczenmm, urticaria, burn Injury), of the eye
(e.g. glaucona) as well as of transplanted organs (e.g. rejection) and
mul ti-organ diseases (e g. systenmic lupus erythematosis, sepsis) and
myiee testivciuel ae of viral or bacterial infections and inflammatory
condi tions associ at ed mnth at heroscl erosis and follomnng hypOXIC or

chae
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FI M74 resen

i nvent %%de%@%% use as Se&@ﬁﬁsﬁ%f&ﬂ@%m gtflér%glﬁe g‘fy %i sts;
in whi Bh a@éﬂﬁ'hﬂ‘ frﬁP?'Wtft@rlsfPMPnAtqdwaﬂrﬁfp HMV7 4.
7 WO 2@@ﬁmmmmmeammememn,é%m| for conpounds’ of
fopgrula (1) to activate HW4A may be denonstrated, for exanple, using

L LR A e At N

expr es$4edgd e?f"a é‘feﬁ’éﬂ‘ainf?' ai ni ng
10% f oetial wa m MZW gheiab siilh serum ande Riny! whiamise ed@ post- 90nm

cul t urmkm i) OneidicD Was t SupPRmSAGa owitl 4oBRgel Cedelcdh X GH18, 0BibkS) for

E'H{E&rc"l% 95 Bk N6 58S S4iChh fp
b ot SN S

was i sl W|th 300 Li pofectami ne |n

C P2 membrane preparation - Plasma membrane-containing P2 particulate fractions were

30 prepared from cell pastes frozen at —80°C after harvest. All procedures were carried out at

4°C. Cell peliets were resuspended in 1 mi of 10mi 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 needie, Cell lysates were centrifuged at 1,000g for 10 min in a

microcentrifuge to pellet the nuclel and unbroken celis and P2 particulate fractions were

35 recovered by wicrocentrifugation at 16,000g for 30min. P2 particulate fractions were
resuspended in buffer A and stored at -80°C until required.

F°SI-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.
40 237, 3-13). Briefly, the dilution of standard or test compounds were prepared and added to a
384-well plate in a volume of 10ul. Membranes (HM74A or HM74) were diluted in assay
buffer (20mM HEPES, 100mM NaCl, 10mM MgCl,, pH7.4) supplemented with saponin
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0.6n11 of Opti-MEM (Life Technol ogies Inc.) and was incubated at room
tenperature for L,5 30mn prior to the addition of 1.em of Opti-MEM
Cells were exposed to the Lipofectam ne/DNA m xture for 5h and Sail of
20% (Wnhyofrestoatesgal f serumin DVEM was then added. P@Q}Eﬁmw&gharvested
48h after transfection. Pertussis toxin treatnent was carri eé out

suppl enentation into nedia at 50ngnt' for 16h. Al transient
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CHO KI cell Tines stably expressing HWA4 were confirmed by (Sj-GIP7S

bi ndi ng rreasurenents foll ow ng the addi t ion of nicotinic acid. P2
jrgive lesting atlon - Plasma nmenbrane-contai ning P2 particul ate
fractlons were -30 prepared fromcell pastes frozen at -80C after
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unbr okﬁm elvdss tramterfdd tood 'El'leﬁal'irﬁtwef(B&ﬁbn Dickinkeh EMidRtaiRE OPST Q) ihd

(i g %&v (0Bt Qapioeaoeaaoma S T 672 rhabl s vere
redusg i %M il e ot s b R

based ¢ OEéé FedNBFA Jevelss r%laﬁve\mdqr%rﬁase tpvelsnvag Hsasbas ak. H.
(1994)surwjataﬁSHﬂmwagdmstaM37 3-13). Briefly, the dilution of

standard or test corrpounds were prepared and added to a 384-welt plate

iR 7 ol R mﬁoﬁﬁ%’tm%@'ﬁ“w“%@a“%@“ﬁ“ﬁsu Moo ireaes

saponiaﬁﬁocﬂ ‘t’!'}h 12'9?5!9 ey pere M@/@G&ﬁ@‘seq galgearpigs. M@'ﬁ(ﬂ%’é@ﬁer WGA
beads l—l(amlgsinearptgﬁ 53]@/—8@9) yerarfastddior Cm)ﬁpurs qnnbmmetdganaéﬂﬂetxsedl wm\eaadded

to eaghue Wéﬂﬂ X 1D X
wel S“ﬁ%ﬁ%@aﬁﬁ%‘*{oﬁéﬁﬁr&éﬁﬁ M@ﬁ"%ﬂé 9%“?9 ?@9% a%ﬁze““
S551 oS PR 30 g ADTIA WBER REEhEBICa ST etes g roqsp A1 Ari7a0 At
t he e bbalifs/nihke |mqngm| win, pand @dcarblid sirtatye svere raannigated cfnr antLMeker
Machi aaminérRitn 6r RebiScompsiiidn akll nedlipction S thiddd Respbtivelye VW Snikfreapeci fic
bi ndi ngnpelrﬁuPé' Mgbé f’é&é@i‘]lnstmmnts) was placed 3-5mm from the tip of the left ear.
Temperature measurements were recorded every minute from 5 minutes prior to test
(&O compound and up to 40 minutes postadministration of test compound. Data was
automatically collected on a Psion computer before being transferred for data analysis within
an Excel spreadshest. Prior fo, and at frequent time points after, compound administration,
blood samples (0.3ml) were iaken via the carotid arterial cannula and transferred to
Microtainer (BD) tubes containing lithium heparin. The samples were mixed thoroughly on a
35  blood rofler and then stored on ice prior to cenirifugation at 1200g for & minutes.

Nicotinic acid (10mg/kg iv.) produced a mean (+ s.e.m.) increase in ear itemperature
equivalent io 10.42 + 1.44 (area under curve; arbitary units; n=6). By comparison, the
compound of Example 30 (10mg/kg iv.} produced a mean (* s.e.m.) increase in ear

40 temperature equivalent to 1.52 * 0.39 (area under curve; arbitary units; n=6), a reduction of
85%.



10 | -1 M74A agonists were tested in nmate Spague-Dawl ey rats (200-2509)
whi ch had been fasted for at |least 12 hours prior to the study. The
conpounds were dosed intravenously (5m/kg) or by oral gavage

(10mi t kYO 205881956 anpl es (0.3nrol tail vein bl eed) wecexpaksmippe- dose
and at three tines post dose (tinmes ranging from 15 mnutes to 8 hours
post - dose). Each bl ood |l e was transferred to a heparin tube (Becton
Di cki nSenpmRdsAcapdiag to Fagnula() haweibean syaihesised (geel syntitetio GBemples beow)
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In ®rder to det erm ne whet her HW4A conpounds exhi bited the flushing

% Bt hdlvticalopgtiodsc aci d they were dosed to
anaest het i sed gw nea- pi gs. |va| e Dunkin Hartley guinea pigs (300-8009)

Weref { e'l_- t etised with a mxture of

anﬁbstéestrmpmytmgﬁve@xﬁw %S—mk:grm(%ﬁhmﬁemldrbh]enmiesnal S were
mechani cally ventilated with roomair (10-12nL/kg, 60 breathslmn). A

j ugul a4 I Ol phedr C n d for, intravenous

adni ni s rﬂfﬂ onlé Eg E't es co%%gggni%aa Vﬁpgecpa%nﬂé@&ﬁ? oPFTHOHRC5PE) y. An

i nfr a-tet@ ech Instrunents) was pl aced 3-5mm from
he tip of the Ieft ear Terrperature measurenents were recorded every

r?t eBibtaT™ 5o ﬁ mmwp&méhm&%mmﬁu@ﬁxgaéuﬁ;mni Qoté@: rby:a?at oS od
pos - ALY Ly collecte
on a Psion corrguter g ?or‘r??’t?gl ng M &%ﬁé&é@ggre@%ﬁ a ana yS| 's within
an Excel spreadsheet. Prior to, and at frequent tinme points after,
conpouldass dirested taulnprem refens| tsrotmeﬁmdpl wher¢ Othg ninpteriglr was giuified, iby higb

car ot i serfrhardectiquitiaghiematogiashyt oroa HPLCABE+ t5pm dAIGH (SN RI10MEV).d.) WABS

9 I
Cogy al G AoHEOH! éﬁ P&l G59% WSO 28R \ﬁaﬁew@%w@% tlnﬁéff?% %u&@sggog .
3t nuFadeTg

t stored on | Gs pr to cen
n@’@%{ﬁ? Egrea f@ W% ety
i ncr ea¥B6B,n8.850 F@Tﬁ% misgtest45%R) %21Q minugs @ﬁr@%&ﬁfdér

cur ve; ficay kitd af SImlminttes™ (8y8)em By Toe Gilasn 8tradtibe coleatop was drigiferdd<iaypl e 30

(10@#@%&&&%@@5&%@@%%&@@&%&e;mé.%%e in ear 40 tenperature
valent to 1.52 0.39 (area under curve; arbitary units; n= 6) a

ction of 85% 9 WO 2005/ 077950 PCT/ EP2005/ 001449 Corrpou
accor dPregareivadyphe refery o methedsoware fipmaledalvas queied By ﬁlghélel‘f@"@(ﬁ?rpl es
bel ow)liquishdwbmatogrhphy oonz RILCABZe  Gim tdolimas 6i0gm xli2dcnes ddl.)awitly ©,1%\ | of

the te Xq00LH: it %qnp@wdﬁc 39@5’%@—!@5{?@0(59%“!49“% {helgerlnd gfé?ﬂbn%' Ridtidn O(Vj
reater v] nds
ér S #Eﬁg é‘:gﬁ%ss{a&e a6 ¥y B v Y@t with SP8 S lient 0 Bm 29fohidwd! 0 4523y
145-20 mnm:&es X—y%B, 20-24 minutes y—95%B, 24-30 minutes 95%B, 32-34
minutes 95-x%B at a flow rate of 8mt'minutes™ . The Gilson 233 fraction collector was
triggered by UV (254nm).

SPE {sofid phase exiraction) refers to the use of cartridges sold by International Sorbent
35 Technology Lid.

Strata Phenyl SPE refers to the use of carlridges sold by Phenomenex. The compound was

loaded onio 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% HCOH) in a
40  suitable gradient on a Combiflash Optix 10.

10



5 General Durification and analytical nethods: The nmass spectra (M)
were recorded on a Fisons VG Platform mass spectroneter using

el ectro [tive lonisation [(EStve to give M¥ and M NH4r

mol ecul i&%ﬁ@ﬁ% r 10 etectiospray negative ioni sat POHERZPESNMO t 0 gi ve
(MH"' nolecular ion] nodes. 'H NWVR spectra were recorded using a Bruker

DPX 40 h e as.t ternal.
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(10cm peelih- rﬂér&'eezrrenb ofiédrbnaly SPtery kiiadbe, [thiomboit ednglnd) ciavbeic VereN failure,
(0. 5%‘&&%&%@%&@9@%@‘3”6” c gradient elution conditions

expressed as X to gradient wth a gradient systemas follows:
1. 45m nutes 30 xfoB 1.45-20 minutes x- y%B, 20-24 mnutes y-*95%B,
180 Thernisquovissis agnrier aspech of b possentiygsntien a compavng af forpela grpr a
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| oadedmpatcholgsterzeria, eyévomwabéeﬁﬁed@meﬁm sherasdpresis, IW@RPS&W@S'S and
eqz | i ypatidglyceriddentds MpEN! diabeiat emelliitbe typenp odiabietes s insllint edsistandz, 0. 1 %
CHX)C% Hr lygeihhﬁihﬁém@ Qﬂi@ﬁ\lné&eé/m H)As brﬁbhathe‘lébngiéhﬁ@%ér@ oAb Addd egt 2d

i S,
. LR e bl VS G Dt o M
medi ch%’Ph?’ﬁ"E‘ﬁP‘i I¥, ators of HW74A, in the managenent of
dyslipidaem a and hyperlipoproteinaernia. 5 Thus, there is provided as

a 511 t @l eTppRtiatls thdlciAsa Reréin (ERéataBntaxXRATIRO prophyiixis! preventian of
recurrence and suppression of symptoms as well as the treaiment of established conditions.

According to another aspect of the invention, there is provided the use of a compound of
( formuia (I

o)
R1\_

;\‘H

30
and physiologically functional derivative thereof, wherein:

R' is selected from: hydrogen and Cy4 alkyl which may be optionally substituted with one or
more groups selected from CN and CFs;
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(1) or a physiologically functional derivative thereof, for use in human
or veterinary nedicine, particularly in the treatnent of disorders of

| i pid metabolismincluding dyslipidaem a or tryparkpoproteinaernia such
as di abetWe 2ei38r19p0 daem a and m xed dysli pi daem a, heagdr/FRbdsio e

hyper chol est eraerraa, cardiovascul ar di sease including atheroscl erosis,
arterloscler05|s and 10 hypertriglyceridaemn, type It diabetes

mel | i t ul’ i spipstad et e ynsubstiuter mikyle Sh.aw@livbaubstitiiadarithoasid ergnare groups

anor exi aslaged bera,fluolves atd/ CNASs alkaty), unbencenpbuaidshyhrad @, s alkprabstiletd f or
use in gﬂgc(ﬂgm@ﬁent of .coronary artery disease, thronbosis, angina,

chronic R . vascul ar di sease and stroke C 15
Ther e |§E€§o5ls’8§8 é'%zT qq@?g[ ea?]g(‘ﬂ)ect of the present invention a
corrp%und of formula (1) or a physiologically functional derivative

t her eof in fher mamdadturet tiea maedideamantifer e teeatraehtcafndisdrdérerof fphk mstabatisrent
of di sorndesing nyslﬁﬂidﬁe%im%ﬁgéﬂhﬁdﬂrb@]ﬁbéﬁmn% ﬁﬁx%ulﬂr' 4Re M8 i€ provided of a

R or ﬂ%ﬁ?n%lic??)hn% ReATRLLE NI LRARTS ALl et

dysl i pi dagm a eraem a,

di sease Y%’i&'ﬁ%?d?'ﬁg"f Ely Sgi“PEiPS@Ias e%ﬁ @P"% Yresrhnissieragmig. pipe 11 diabetes
hyp#d t r mglitfuse bipdak dﬁaetes,ymeulmlramsmee,elsvmﬁbldaemm, angrexial nelivadze tabssity,
i nsul i nccﬁreﬁarﬁhﬂm@;seaﬁwp@rbtribamda@gmaachrmfemfaum@rstﬁbﬁaan@b%lowscué?
such, the.£an atfirBs g %Oveﬁﬁ%sﬁsoand H;p%hrer@x&é}ﬁa% atment of

coronary artery |sease, si's, angi na Ic renal failure,
peri pheral vascul ar di sease and stroke. 25 it wll be appreciated that
r ef er entresneramhsidimeand of thednvemtion, divere irdprodderdt a shybawidsof fpmede ) farusefin
etcw% lretwée 2EAMEMPPBES Hisdfiedd Y MbRINS matabBin %ltﬁdﬁ@g”d?ﬁfp%@haoz or
establ i i on,
hera i Eﬂngvﬂg% d%a'eﬁ{‘e? in géﬁ@ﬁérd{h%%sé & r@&ﬁ§ébe§f8a%ﬂ%%gu h %g 'E%ﬁ‘“hntﬁlﬂ
/}_R3  Ganyfagignof £ aﬁ?%. 5] 3@?&%@1@% Scdip ‘?ﬂi’l dyRlip d@amiav@rtrﬂ'é%of
wher ei ndysfpidaesnis,chasct failres yerdipldstopemiaatybeCi diabétiey Imealitis typedydidbetes,
opt | onainkilinSBRtantslt RgbevipidaeANs MorexPDhErvesn UBshE| @rdiery e Ghbasrd

11’[ QI 82 %nk p%'_if 144Re Fg'r ' §ar§ b&éﬁh%ﬁj cflge%% l%uci]trq
unsu e ir%%?é%ﬁeﬁ§é%ﬁil§2% &pﬁlﬁ Fé?ﬂ aeéﬁor aﬁched C4 aI kenyl gg?ld

selecteﬂ
Cl-4 al kyl substltuted wi th cycloal kyl; and R3 is selected fron1ha|ogen

and CN in particular embodiments, R is selected from: hydrogen, Cq alkyl, CH,CN and (CH,)sCFa.
In more particular embodiments R' is selected from: hydrogen and methyl.
25
In certain embodiments R? is selected from: Cs.qo Unsubstituted alkyl, Cy.qo alky! substituted
with one or more groups selected from fluorine and CN, Cs alkenyl, unbranched C, alkenyl,
and Ci4 alkyl substituted with cycloalkyl, Particularly, R® is selected from: Cq.4o unsubstituted
( alkyl, Cisalkyl with one or more CN substitutions, Ci.4o alkyl with one or more fluorine
30  substitutions, Cs alkenyl, unbranched C, alkenyl, and C,4 alkyl substituted with cycloalkyi.
Mora particularly R? is selected from: Ca.qp unsubstituted alky!; (CH2).sCN; Cas atkyt with one
or more fluorine substitutions; Cs alkenyl; and Cq4 alky! substituted with cycloalkyl. Most
particularly R? is selected from C,s Unsubstituted n-alkyl, for example pentyl; (CH,)1.sCN, for
example, (CH,)CN or (CH2)aCN; Cay alkyl with one or more fluorine substitutions, in
35  particuiar where the terminal carbon is fully saturated with fluorine, for example (CHy)».5CF3;
‘ 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 (ferminal alkenyi).

in particular embodiments, R® represents halogen. More particularly, R® is selected from
40  chlorine and bromine. Most particularly, R® represents chlorine.
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5 in the manufacture of a nedicanent for the treatnent of disorders of
lipid netabolism including dyslipidaem a or hyperlipoproteinaema. In
particular, the use is provided of a conpound of Formula (I11) in the
manuf actwoeosforasoedi canent for the treatnment of di absgrepoeyeiupi daem a
or m xed dyslipidaem a, heart failure, hyperchol esteraem a, type It

di abetes 10 nellitus, type | diabetes, insulin resistance,

hyper | i i ERPAMPCHGE &rj use o e dreaiment o6 iof §p the mansiasiuye g a eegicamentiere,
t hr onbdke s, treaimpgnha, ofc hdiemridersr entil fipidi | oetapolisr o Kechding c alistipidaesie ul ar

di seasmybmdp@ﬁtaga@hnb%m erosis, arteriosclerosis, and
hypert riglyceridaem a. I n one enbodi nent of the invention, there Is

pr o co for se 15 the treatnment of

di s 2%‘%&" E%pci‘| nﬁ%g {%}?}ﬁ%f%%}"zﬁw”ﬁ "yﬁi‘f?fqnﬁ}flaaem a or

hyperl ipRPY St eiaTerdm- @ihyqrﬂ-'iﬁaﬁtﬁ'm@ﬁlﬁa@lonebhe use i s provided of a conpound
of Forr&ld:laorbéljlmeﬂhplﬁ-haﬂyuﬁahdmmurHapuy‘nea picha;anment for the treatnent of
hyper ol aas o @4 AGMLGoBY el vt pBlpRe B fnel 001 T3l et es,

i nsul i 230# s '@ﬁ@%las ?\?’ﬁ@% ?ﬁhﬁ%{g apunﬁrﬁ%r c¥P2% ner vosa, obesity, coronary
ar t18r y Sd¢lierasi(3, %fnﬂH‘P‘@ﬁ@QE'“§TC&MIQ1&H'PHW%5@IQHQMI failure, stroke and
car di o\BaGlderbealrprdpyd-8(2e2,2-midlerdethy)-3 Atdifetos th-puidre-B 6-dinker | oscl erosi s, and
hypertrstmhwaeérﬂd#@qm]&hyu eﬁgarbﬁwﬁrnn@@teo&ibﬁ@nts R is selected from

Qﬁﬁéﬁ?ﬁﬁﬁyﬁéﬁ’b@ Ao AR e BBl P55 | et i

enbodi eriaror2raycigumopyieay)-Bri ofi"rﬁ’ydt%1liﬁ?uﬂ"r'%&§§¥qfleut ed alkyl, C1.10 al kyl
Sulst i t8uCteato-vé-bib{4ghe-trifiuombuis!) -G ediairs-¢Heutiss 2 Brdiend, | uori ne and ON, C5

| kenylg. smr@ﬂqhaﬁ{g%r%aibk&we 74@%&3& Rk 8Ly é%#ﬁﬁém&ﬂét ed with
[

| oal P b d
oyt evesmrigghlp ool A7ioklisUrplia SREOMeL 10 al kyl  wi th one

or nor d-¥ethgr2 hdion3Pepiyt2.B i @H@hyd(;rsﬂdwm&car@ﬁmrémched C4 al kenyl,
and Cl1.84CHibrsya-prepidd trettgledl7-dihydroclyepuoiab2ya-diondybre particularly R2 is

selgct %%ﬁ!é@fﬂ-ﬁs%tﬂﬁbd{ﬁﬁgb’%hﬂd% W—pﬁhr‘@@ﬁdﬁo@é‘z)l SCN; C2.5 alkyl with
one re.f 'al kenyl ; and Cl1.4 al kyl

t
substi tu m?r‘%&}??yéh?e%@r‘f@tm W%E?a% dé?q fcularly R2 is selected fromC4.5
unsubs@r@hl@rérfﬁ F?{Dlé}{"éil‘d'hkf%?"'é’ﬁ%ﬁ'ﬁ?'@ eyl ; (CH2) 1-3CN, for exanpl e,

( CH2) CIs-Butyl{(iChi2hda\g-dicso-2,3:8, k—jdtrahydrb-mhcmmne Broartenftfilelor i ne substitutions,

in 35 I L fully saturated with
e H?rgl;sl-%xpe%ﬁ ﬁyl}.ét? &de mbug%@%? dglékenyl in particular, where

fluari

«%‘Be |sC|3‘?fP>§ 'Ber’l%rgd)tﬁlg'& “’bd%ﬂ““ 7-d0%| o V\,her(_a_the doubl e bond Is
I ocat ed-Bein@en. bediaxcr babiTteliatydre-prputnrBybbdananiiitei nal al kenyl ). In
parti cl&l—{ahﬂoremwtylnﬁmbmyl-m—diIwr:lroe‘a‘el»pumektaﬁ-d@ae More particularly, R3 is

sel ect [ Jaly t particularly, R3 represents
chlori ??Jtﬁ%r?f_ﬂ _91 @»l?tkﬁg@% Iglgg?%%gf éﬁ@h}xﬂ?p,@art I'ﬁ@‘ y Qﬁi“{)ouﬁds for
se i n $HECRFEIA S rcg)p/e PR By &]8‘?}% . for

.30 (8-Chlorc-2,8- dioxo-s-propyl 2,3,6,7-tetrahydro-1H-purin-1-yl)acetonitrile,
8-Chloro-1-(4,4,4-triflucrobutyl}-3-(2,2, 2-triflucroethyl}-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-~8, 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,

35  8-Chloro-3-(2-cycichexylethyi)-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-dibydro-1H-purine-2,6-dione,
8-Chloro-3-(6-methylheptyt)-3,7-dihydro-1H-purine-2,6-dione,

40  8-Chioro-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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the treatnment of disorders of |ipid netabolismincluding dislipidaem a
or hyperlipoprotei naem a include: 5

(8-Chlaro-2, 6-di oxo-1, 2,6, 7-tetrahydro-3H purin-3-yl)acetonitrile,

3- But yI W820ZP8 3, 7- di hydr o- 1H- puri ne- 2, 6- di one, ~ SECORRIPY5/0p1449

-nmet hyl - 3-pentyl -3, 7-di hydro 1 H purine-2, 6-di one,

g- CB:?L @H/0:- 83@16:&043 (krhét'hifl élﬁ?cy% l?tdm;br&iHBuméJyéfdﬁb%% ;Fgu(fj: gﬁGZ ?odl one,

8- Chl g%ﬁ%' 1 3’( g?eqﬁ??tﬁg ‘édé@dl%yﬂép?]%t%‘l@gfo “LH puri ne- 2, 6-di one,

8- Chl & r(S YRigrrapyimethylp3 rq'hyﬂt?o%évwr% ‘§'°‘?‘edl hydr o- 1H puri ne- 2, 6-di 0
ne, B-hIBt&chlerﬁ-a:@I—meihylﬂ:uhy%ﬂydhhﬁ,r@ﬁlId-lpb;:mtr-ﬁ,s-lzlerur| ne- 2, 6- di one,

(35 Butyly- a%m&loca raetﬁy@émwps% dhy@rolt Al 6id@nd,

H- pur
8- Chl brb ?@lr%éth 7d' ydros 1Hip‘émﬁe ?d?g'o S purine-2, 6-di one, C 15

8- Chl T@qo 'BY E" i thy!) ?7@8&’8’19&"{7[’9““§276€'PH‘§/~dr0 1H- puri ne- 2, 6- di one,
4- (8- Gilfﬂlﬂnfwkﬁmtlmmpﬂprepﬂ)-&i@fwd@ Bi-puninetd.Grtiipde.o- 3H- puri n- 3- yI ) but aneni
trl | e 8-Ctior€lal(icocldbiafibnl-8,7(dnydret H-binfrleume-arhby| ) - 3, 7- di hydro- 1

“rbrtﬁncg @-(Q'ﬂga%but lﬁ-swb&lﬁ}@ro-%%ﬁhé)%@ disrientyl -2, 3, 6, 7-tetrahydro-1

H pur
8- gr@l gré ngmﬁﬂf -Ryfrdibyano-ipyines2.81di996r i ne- 2, 6- di one, 20
8- ChI 81Ghige-GI5figenapemyil-§i7yditydro-tilhyihes2.84iopar i ne-'2, 6- di one,
g g}‘ ¥ &c&mmwifm%z?} go*&gm m%mrmgu% g-lyglﬁlﬁanemtnle

SN Opareh! o5 e ! da one
3- ut - 1- urlne 8-carbonitrile,
(B Bl et b S oo b ARy BERran e, o5
8- ChI &Cdﬁqgo E(ﬁ}ﬂUo@h%YBT%Krdlhhﬂrmﬂl'Wmﬁ-@rﬁzdlw| one, 4-(8-Chloro-2,
6- di 08@hlbro23-ethy!-Tretiyi-a, 7hitedraot Bbmner2 8ddny] ) butanen itrile,
8- Chl or o- 3- hexyl -1 -nmet hyl -3, 7-di hydro-1 H purine-2, 6-di one,
3-Butyl -8-chloro-1|-ethyl-3,7-di hydro-1 H purine-2, 6-dione, C

(8-Chl oro-3-(2-cycl opropyl et hyl) -2, 6-di oxo-2, 3, 6, 7- tetrahydro-1H purin-|
- 90 ] alide tonba undegstoodBhat this aspect of the present invention inciudes any combination of

(8- Chpgfiaulat, Smbodents -atofbrs2alB comifindtht aff yaiRulbr-sRbstitorts VbIcesd oni tri

| e,
8- cnl BPEM2RpYe Br gomeouns SERIMMA G 5. (2, 2, 2t ri 1 uor oet hyl ) - 3, 7- di hydr o- 1

H puri ne- 2, 6-di one,
6- Chf Additi@a(hz,tiasa Zpresent inyentast ppvies e dédhpllisocarpayd i offoaniga dl) ames
228" - piSysfoiigially ﬁJr@h@HaﬂM@n@W@dﬁéﬁMﬂr Prthe manufacture of a medicament for the
H' pur{r@ﬁm ntB()lZ %E 'o]" cbh jons @eTlo aricularly arthritis (e.g.
H- pur ﬁ'ﬁgmg lﬁ% 0s hrl rostHetlc joint fgu j’e ), or of S/astromtestmal tract (e.g.
8- Chl uip@'atxve( zoldyclcdwmlmw) ay] pihgr hipitaromateryp bewele alq Gyadiraintestinal
1, 3- Dunbeﬁsyeb adhrittl @X@-rAuchsBl iibiRaadh eéstttihg HrdtH ' hiRketidh, Cthe attdrbpathy
(13%] Dgr%‘d g/ n%ﬂ%tq?olgal%ﬂ ngé}g%%!ﬁwpgﬁlgg)e %Ltge dihr(r?ieieé 96 agult respsratory
distress s ndrome st ma, cystic fibrosis, or hronlc obstr ctive pulmonary dlsease) of the
heart (e.g. myocarditis), of nervous tissue (e.g. multiple sclerosis), of the pancreas, (e.g.
inflammation associated with diabetes melitus and compiications thereof, of the kidney (e.g.
glomerulonephritis), of the skin (e.g. dermatitis, psoriasis, eczema, urticaria, burn injury), of
35 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 inflammaiory 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.
10
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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8- Chl oro- 3- (6-net hyl heptyl )-3, 7-di hydro-1 H- purine-2, 6-di one, 40

8- Chl oro- 3-octyl - 3, 7-di hydr o- 1H puri ne- 2, 6- di one,

6- Chl or o- 3-decyl -3, 7-di hydro-1 H purine-2, 6-di one,

8- Chl or owd tooyet7edeexyl met hyl ) - 3, 7- di hydr o- 1H pur i ne- 2 pg1gironenoidsd WO

2005/ 077950 PCT/ EP2005/ 001449

(+/-)-8-Chl oro-3-(3-nethyl pentyl)-3, 7-di hydro-1 H purine-2, 6-di one,

8- Chl or theFopditiory ot whenetackietiog lof #@, r@capitdrydi be béhgfiial, mévch, rBetdod nemprises

? /Ch|) Ogadrﬁm(sﬁer‘ﬁb ePEOPYiLBR BY bnimal sttt Wf@cﬂd&d?ﬁﬁdnﬂ@f-a?ecﬁg&éﬂgﬁf formula5
+ puri ne- i one

(+ - U%}JI ?%a,rﬁ%%% %gfr?%é%?t)o?%c’h? %]%gr 0- 1H puri ne- 2, 6- di one,

8- ChI or o- 3- (cycl obut yl met hyl ) -3, 7-di hydro 1 H purine-2, 6- di one,

8- Ch¥ or 8gany Byl opbet Yiderat )ha:@ this casgetr of the- ptﬁsenfememm oAlgdes any

8- Chl or eermbifiaion )t baicaayérpbciityénts 3nd eatelyelroorbindtipny dfpartluiér sliveti@ents

8- Chl or re- 1H puri ne- 2, 6-di one, 10
8- Chl orges?%)”%gdWﬁ%%@%‘%@?hmbamg? é?fjarr@m%@purl ne- 2, 6- di one,

8- Chl oro- 3- (3-fl uoropropyl)-3, 7-di hydro- 1H puri ne- 2, 6- di one,
8- Chl or Hom patieylaytyy H'ﬁé?f?%ﬂ”}t inyentiog nﬁ%ﬁeé a Meperiferdhe ireaimehef disorders of
4- ( 80 Chligdt omatabelshy | in@udingli dystipidacinié, dr theperibyatoteindéiniaursuich 3a$/|d|dm¢tsaneni

gr '( lfse’(:hlg.yosﬁ@ g’éﬁéﬁw Mixbd %y&lfb'idété{ve?ﬁa? héard ke (P»yﬂerlihd?é!{térﬂém% @ar@!o‘r?rgsf‘cﬁla}' hexa
neni {1 Pigeeveg! H@mgé%éggsc?%ra%%h@%{%ﬁ&%s'% A b eShsioae . 2588 i one
8- chl or giabetes mallitys, fgpey |diabetesqingyl @S@taq%ummeémwaem (ﬁﬁ‘éTeX@O“‘?rt’Oﬁas to
be undebisdsiipdvitidhamnethhd somprsestadoiinistéringdo esid humian we atimahsutiedt a0l efecting
omﬁ)? gﬁlhﬂnreﬁht%ff a c{atafpbuﬁ&b%rmn@wbns ﬁﬁsm@db@baﬂw@degta%ié séﬁ%?%bﬂﬁfe' tﬁél%%f‘;m 4
i a?s%c*wve%fo%!sﬂ“ i e
of for n-a'rt%:y dispagn. thfo mhosish PRI FHrei 1epal iakde: Beri e@él"ﬁﬁﬁé.‘fair\%ﬁeﬁ%ﬁ%f
i n the steokaf wbmblmtlm‘dsacomdse:admlnlstehng td $eid htimambmeminhabsubject haefiedios y

di seasegmpiint&Paebinp&i dorkit® (yoi nt, particularly arthritis (e.g.
rheggratm d arthritis, osteoarthrltls prosthetic joint fai I ure) or of
a

t he strointestinal tract (e. ul cerative colitis, Crohn's disease,

and ot h&ke arﬁﬂwrﬁfratWKﬂ%@wéwlatahwh'awtfﬁwrﬁﬂ & esipye theyfesiipd diologiabeffact | s
and nucwdiabf donfdeqdempenidam a egabdrion fpciors rori axbmple] the, modecoferihdrisipdion wnd 0

pr 0V0keﬂ1e£b¥ed‘§brbhﬁfc§1rc%hélﬁén 8Mhé rdcipiend MAReAEHI, tHel@fy dost wifl BE irl HBSarig8 o8-

adul ¢ SRl el 0% DML 30N SO fof I beth the

my oéar drange)of %9“73%#90%%94‘9’5%//%9 - B1maﬂpt10m9ék% d‘l’@‘?rbﬁ%’) CO’B’PW'F'HE{ be
pancr eaadmihisteged as af infisinntaf fmds hagdd dmgdpatiniihutdi #ifesiersiiuidd suitalsle &omdhis

conpl i caliheRts raledohtin, 1Bf ekdiiol&k #HRY.d1Rg %0 0.1mg, per milliitre. Unit doses may

contain, for example, from 0.01pg to 1g of a HM74A modulator, Thus ampoules for injection

- may contain, for example, from 0.01pg to 0.1g and orally administrable unit dose

( 30 formulations, such as tablets or capsules, may contain, for example, from 0.1mg fo 1g. No

toxicological effects “are indicated/expected when a compound of the invention is
administerad in the above mentioned dosage range.

A compound of the present invention may be employed as the compound per se in the
35 treatment of a disease where under-activation of the HM74A recepior 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
40 therecipient. 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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gl omer ul onephritis), of the skin (e g. dernatltls psoriasis, eczena,
urticaria, burn injury), of 35 the eye (e.g. dl aucoma) as well as of
transplanted organs (e.g. rejection) and nulti-organ diseases (e.g.
system c | upus eryt herrat osis, sepsis) and inflanmmtory sequel ae of viral
or bact Y@ ZSPHPHcti ons and inflammatory conditions @SYER26050014%8 t h

at heroscl erosis and follow ng hypoxic or ischaemc insults (with or

wi t hout reperfusion), for exanple in the brain or in ischaem c heart
disease. t0 In a further or alternative aspect there is provided a

net hod Tl fotrpidations dngisde: thege suitbiRder 7l reai@F eRical njcedlt(e sb-lingoalhand i on
wher e upeterteratfeigr atbhauterebus, rerabiEddan iataqernosl adnttavieholis® adimisirdfor\O

2005/ 077950 PCT/ EP20051001449 the condition or where activation of the

r epg‘PLthe% 14 aBg ;9’8?3&( Céc%rfimgqbccp? 'ﬁ}enﬁ& gg:g'géés%e@r %D?ﬁ%j Bt r| n to

sai nen_ or ~ani ect|ve a
f or nul apha(mﬁce(ypcaécgﬁpgql ”d@?’@’a?qrﬂpna%%@ﬁﬂ"%l%mg@pte”& sol vat e thereof 5

Again, it is to be understood that this aspect of the present invention
i ncl udesorRutiorOstNaBIet fop Brap fadmiidtiater fifay DELGHEERE] $ aBeefOMEES s@dh' as
conbl n?gd QLrll Féacﬂé’t‘rat 'It%ég Pl?ﬁjtlété “%Scon‘?a%ﬁé Jjﬁpedé?é’rrﬂlngd aﬁ?‘ﬁ’o tTf'a

oun 2 al’tl esen I nventl on
o o o bR i 4 franler EEORBHES: G cchPLUPABE S SUFPEREaNIn ] BLURBUEO! | sm
i ncl udi mag-afpeduspilideidivion 2y sy pintwiep oot waleraiorilaeguisionas di gérerdlc the
dysl i pi daamtensack prepadd dy&h#d?h@@ﬂinmmdwﬁé@m&m@tﬂé ctive HM74A modulator
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subj ectCampreéded ¢alilste nidy ewepdred by eonqwessingnih éuitablemiddhirel DheQbm@ound
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conpoun nment o ronary
artery a?rggﬁ.ég?a?cﬁpr C?\é%ghﬁ%sm%ﬁg%ﬁ S: WHE{%d taglf"{?rf@ay B%rm"b"ﬁet?yal
vascul anowldiagds e awt@blesmaéme, ipeWderet IsaEmowshimoistaned amiar inert liagid: o
sai2b hugmaentor ani mal subject an effective anpbunt of a conmpound of
formul a (I) 20 The anount of a HI\/I74A nmodul ator which is required to
achi ev |red bi ourse, depend on a
nunber TPHS RS parsujed, e S BRmrR S mal'soptaln aniBoRe: iR«
preci sebna;cllngqageats 5 g¥RMPle SYIRIP, deRsiar galaty; egrbitql.iragamriifay mudliage ofHiargh eose
will bq;olyvmlthrroﬁdtge dﬂersOfoftlegamplé gadtgse, myipiocgbtalin® caliiosk) Sngat kigaizén

;)nltigsla\lég y cal @gﬂi}ﬂg fubribghtd, Bort é&@n%;!;é rngérwgs@@ns??é?&tgystééhc
adm ni s34 %5 asp%{%etﬁﬂ % obforpg %‘Eﬁgod%ﬁ%%mﬁgf& &fa lﬁ'utpé’yatcf n‘eft?fgﬁ"on
f1 ui ds @escempaliess spdiumios sofjumn séeh ehpllalEneravaiting @ﬁen&wbwé sofliserp@yo1g

to 0. 1nguiphatet Tha tdbidis trag beldobtied @owdingmymethods well known in the art. Oral liquid
preparations may be in the form of, for example, aqueous or oily suspensions, solutions,
( 30 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 celluiose,
giucose/sugar syrup, gelatin, hydroxymethyl cellulose, carboxymethyl cellulose, aluminium
stearate gel or hydrogenated edible fats; emulisifying agents, for example, lecithin, sorbitan
35 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 salis, flavouring, colouring and/or sweetening agenis

(e.g. mannitol) as appropriate.

40

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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contain, for exanple, from0.01g to Ig of a HWA4A nodul ator. Thus

anpoul es for injection may contain, for exanple, from0.01lg to 0.1g and
orally adm nistrable unit dose 30 formul ations, such as tablets or

capsul es, WREYPSW31EUI n, for exanple, fromO0.1lng to 1g. MI/ER200S/000kDgi cal
effects are indi cat edl expect ed when a conpound of the invention is

adm ni sters?d in the above nentioned dosage range. A conpound of the
present pFﬁU%%F?’BW'ﬁ’P&yt B Bipeuales in aninet gt Adcthas oelatin and plycerigmr

t r eat mesucrose andgicgelase where under-activation of the HW4A receptor
contributes to the disease or where activation of the receptor will be
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in the ietosis wih theblosd o depiatendedragipient. t Fresstorenarations edile e sidofnistéred
f or nul atritreveransly,naigtougib tadhenistestion endyoaiso be efcleleoyr febRs ehkubcltMed@dl i er

may be #xtr%ﬁlhécﬂjlé?roﬁnﬁédé%gi’mﬁétloho'@ﬁch féﬁaﬂéﬁ&n%aﬁ %ﬂ%l’ll@ﬁ%é/\b F'arEE'S
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20049 07i=otonicpiity thejeey. odmad@bepﬁ@p@%@%ﬁ|a&9¢réws tpibe urMentiorowdl ganeraliyl e

for or abontaiefoml0.1 toofth el of theddT4A(reodylatsrub- | i ngual ) and  parenteral
(e.g. subcutaneous, intranuscular, intradermal or intravenous)

gggcglsgtr@@ér muuaﬁo&h&rtﬁe gs@m@,e% %}lﬂtﬁ&@% Lﬂ%f&tagl & hgf?t;ogvc%gjﬁ.@ﬁg a
ot SBEOMmPRITLACRIlG o BaTBRNION TBY hefATieg Brpereioel mgminyteion by
{0 mi$;i sbelus inpetionagr ¢antipyaiisdniusidn iand diay bediresenteidtis uni dobe &sm, foapstanes

cachet sas hREENESs vial, st ellife IFFaStnCEH Prafiltid G rifgda! sﬂmtrﬁulmdaféﬂc&\m% of
a 10 FWﬁl Aér{r%‘al:!\]a@tqﬂéser@a?lvg H@l\@d%m;%sit@ﬁgq%f gakeassu%g S@h"ﬁ%' zfa)sn sﬁ

suspen5| on 1N an ueou er or

wat er - i FHSEPTSINPY| i GH‘”PSI'CH’S ghé\qggoust Re ”OﬂtﬁqHﬁ‘PL&t ivBhislesr @ndr B r exntaly
uni f or nfoymaiaidni @pgentat slch a@Imnquglanthe buffars,v entiivErbBiahedehiat amd/ontdxizita

lslh g.mla ﬁ 8djudting @ntsli Wltémdtl\few itk £clUE in@FedicPt mRPHB.in B&ﬂcﬁér"f&'ﬂa for bom@RASSary,
ompr eg‘gﬁfﬂga B h'cpg g o SRt ovﬁoféf"‘%%nw forll 8881 D30y s0l o,
opt i onaP'e§ "\'}{ﬁ‘ttol'? 'Bﬁ’é rPiERARd 5&5@@8& §esl d%"é’&?'éﬁ?%m‘ca'@dﬁ’iﬁ’r pdividualtsigiiieet s

may be pordgisaredr byyfillingnpstedieisniytion aseptically inkthéashmactaineeand hieszeampmind i n
a free-flowing form such as a powder or granules optionally mixed with

a hi g
el SFor oribhe Hable f‘;@%&%l SHrHR R Wg%@%%@&aeasaﬁﬁ fSE LSRRGS
machi ne’ N&SKdTRH %@F‘%R?r gﬁ%&%ﬁ °raWnLF RB% ©F Mg icanvepiional
di | uent SOIW@Blﬂetss fcmaﬂamalpsmces beitar oogluteridesanrd then alvdping thayesuing aibxiure.
conventi onal excipients such as binding agents, for exanple syrup,

acaci a, F&'ﬁ{u‘f’attt?ﬁ% Fﬁ%ﬁ@' T%JP opléaf g ﬁé"t%%\hco tﬁEr'QIlull %? t8f<e ?r{ealroﬁ'ﬁl ne Cd?rﬁ%grsft' nyl

yrrol i done ? ﬁ % | 0l bse,
, gé‘? Fl"ﬁ?'?e lotion, paste, gel spray, aerosol, or oi Carrters which may be used include

’ vaseling, lanolin, polyethylene giycols, alcohols, and combinations of two or more thereof.
The HM74A modutator is generally present at a concentration of from 0.1 to 15% wiw of the

composiiion, for example, from 0.5 io 2%.

35 By topical administration as used herein, we include administration by insufflation and
inhalation. Examples of various types of preparation for topical adminisiration include
oinfments, creams, lotions, powders, pessaries, sprays, aerosols, capsules or carlridges for
use in an inhaler or insufflator or drops (e.g. eye or nose drops).

40 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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25 starch, cal cium phosphate or sorbitol; lubricants, for exanple,
magnesi um stearate, stearic acid, talc, polyethylene glycol or silica;
di sintegrants, for exanple, potato starch, croscarnell ose sodium or
sodi um starch glycollate; or wetting agents such as sodi um | auryl
sul phat eworhesd7aisbet s may be coated accordi ng to net heds/Ereos/otisown in
the art. Oral liquid C preparations may be in the formof, for exanple,

aqueous or qi.ly, suspensi.ons, soluytions, 3 | si opns, syrups or
ol xi r &5 TR Y BE Cpticeh P sAYe Eﬁ(} BRI aTe SBRs: THEAEN daer
wat er vtichothayt beuiused| iaclydehi softe PR@fTHr calursisiuns riearplequiaiosieasy aplgelichns
may CornoBethylens giyodls, onistocryaidiihe wee andbedswas. suspendi ng agents, for
exanpl e, sorbitol syrup, nethyl cellulose, glucose/sugar syrup,
gel atin, .hydrox t hyl, cel.l ul os arboxynet hyl .cell ul oge, al um ni um
St e2r athigin ey X%f?ar“‘é‘aﬁﬁa‘pﬁe&ne%%%?% drafibate shtowl 1 ocheli) disp Sorigrone
exanpl & M| arpylsilyingordsnisa stabiising RgeBlse diseersing AUERISa Suspandiag LASEL of
vehi cl dlsickenimgcgentay | ncl ude edible oils), for exanple alnond oil,
fracti onated coconut oil, oily esters, propylene glycol or ethyl
al coholg ; ' r t I
p- hydr Opxoﬁéﬁggéﬁeg'ﬁ%%ﬁ)éﬁécglﬁ?ncﬁlg% P%ﬁ%&éﬁth g%p%%éftz%’ nsg'&%% p%\?/%e(s bg%%tfoari n
bufPer eXaNple, 15 BFIoSe PhElaro PERE imaYy %ﬁaw@#atgswéh ERiAYC/UsRTNgn-agEegyis
manni t diaye adsoapummisingatre. o Mofp dispéraing cgentsu solubilising agentis e aluspending
(sub-liggental ) adm nistration include | ozenges conprising a HW4A
nodul ator in a flavoured base, usually sucrose and acacia or tragacanth,
and 16, WD 2005/ 077950 PCT/ E’E’iﬁgo‘g/ 001449 gasti | | es ﬁiqrr}‘)ri sing the HWA4A
modul atSB¥aY; FPMRPsiifes ey be dormiaied, Jorfapaipien 43 RAUGRUS SOMIAND P SUSReRSE and
cdéi a.or BeErtasalsidelivered fromeprensyrientt packs; evithi toe useiiof alsuidatfle propeliashtesy. al
dm ni shdhRkddfiofddistedtiee NribilorofludromBihbsg  BichibidiétraAldgreethsnd)r apar agisms of

an HW%R%@%%&EJ%W 4 ,,?ﬁ,ifgéetg!élb%re&hgﬂe,r@%oh%ioxid%%&%g'lee? stglatbréie{ge bl ood of

the inte reci piéent reparations coul adm niStered
intravenously, although admnistration nmay also be effected by nmeans of
subcut dkepeulss and cartrisiges fanluse in am inhaler adisswitidtor, 9f & taxempleSyeddiin, may be

Pr epar adrrigedhtAGINY arpoaat! MixosF epceRRuad obihe ibmtioh BAd bhitd féwder

nmodul atar. %C{‘{‘rﬁs\ﬁ@ﬁ%@%&“fﬁnde“ ng the resulting solution sterile and 10

I sotonic W nj ect abl e conpositions according to the
invention will generally contain from0.1 to 5% w w of the HW/4A
modul atTde. pharmecedtioalmebrapesieoss oficcoringp e shat inveniient may  8lad t keblused oin

par ent ebabinafiet Wits bthat therpe@itRigenisBr exands POORSbIFRIBA fufithNEhdr @leb&s of
I ngnt '@Qip%ﬁm&%{r&% @'{y 8 ,fﬁerateQ?‘tSi%fgcﬁ‘rﬁlx HELk BF hidbtrflladlyy, 15 bolus
nor continu my

I njecti s 1 nfusron an bdé resented 1n uni‘'t dose form
for instance as anpoules, vials, snmall volune infusions or pre-filled
syri ngdhe comppundsudf the-inesset inentier mey be usdd in cambinatieniwilh eseevmeievadhier The
conposithdrapsutitByeritafor efataple frodoMbirgios atthl bihendasses WS PRNEIHASRIc dags e.g.
emil i o odky ATHERNG LRy 08GO HRILUEE hBRors 3G Hr GBRRI I} bile acid
( 30  binding resins or nicotinic acid. The invention thus provides, in a further aspect, the use of
_ such a3 combination in the treatment of diseases where under-activation of the HM74A
receptor contributes to the disease or where activation of the receptor will be beneficial and
the use of a compound of formula (1) or (I} or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof in the manufacture of a medicament for the
35 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 1l diabetes meliitus, type | diabetes, insulin resistance,
hyperlipidaemia, anorexia nervosa or obesity.

10
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formul atory agents such as anti-oxidants, buffers, antimcrobial agents
and/or toxicity 20 adjusting agents. Alternatively, the active
i ngredient may be in powder formfor constitution wth a suitable
vehi cl e | e, rogen-free water, before use.
' W0%005 6 pyrog 2@
pr esent at‘?on rr@?ﬁge prepared by filling a sterile po (}ngz 00%2%’
into individual sterile containers or by filling a sterile solutlon

asepti Cgyhey Y CoRP6lhdsOBt M PresdRE :rf»'éﬁﬁ&ae uf YisBg- |n2§orﬁﬂﬁéﬂéha&vhwfb‘%her
sui tabl ‘?neré’p{euﬁ(?cérﬁfméd%é“ génﬁp?otdnffé‘ Fﬂg¥ a%pn%iqlsg%r%a ﬁw%glstﬁglgerﬁlglpororw th

supposi t or 1'es
one or L@aﬁ‘%ﬂ‘r\?@rﬂy@@biéfm"eé‘@ﬁ igu rrlers for exanple, cocoa butter or
gl ycerides and then shaping the resulting mxture. C Formulations

sui t abl ghé ebmbipgiical reRBRl it€ abdvemayocdniénisitly hefrysdntdectol e ihaidTorh ora

oi ntmen E‘tfcﬁ mifidrChd 1A rm@&dut é%rﬂ% atigf Bc'?‘r%nm 2 Gdrhbinatio

Carrior & 3@ Bl RdrHba B bl it 2 Brbiination
SRS g e e ik o MR R e AR O
modul at @@mp@@@ﬁ@haﬂ aspeplrd fennvention ThmibdiMidualccomporgnty ploavcl) cambioatioBes w w
of the negnpesadninisterdd reitherasgiuentidlly oon Ginfultheedlisly #H sByarbiePbe Aombined

admypi SEH Ha@@utﬁé!f&lm?trb%e' n, we include adm nistration by insufflation

and atl on. Exanples of various types of preparation for topical
adm nistration include ointnments, creans, |otions, powders, pessaries,
sprays, Whensembined intheseme faimuisiion itiwiblesammseciated thaf fiedwo icomaonsntsonust
i nsuf f| &g Gtabwamﬂr mmaﬁlblegmtheaaeh @thenasé tmmm)comb@m@xtﬁbﬂm@tf&nﬁﬂﬁimﬁ eans

may, f%ag;s@ er%Ei isHafich. vwa n?damarg l%fe n)PihB\g Ja ih he
di,Lion sui t eni n or s vents
gﬂ ba8B%s SRYF nu% Qrmll' %tllonefé? Yn‘@l nﬁ? e 08D o5 (RUGM as

liquid ﬁwmlﬁiﬁ "bﬁheartveget abl e oi I such 17 V\D 2005/ 077950
PCT/ EP2005/ 001449 as arachis oil or castor oil or a solvent such as a

pol yet hWr%Hf?n %MS]H!ahonT\mrP!f@é‘édﬂe RIS A ap@xt%emw éﬂ%t nLerﬁééé‘éS foft

ff
Bl yeol o Sost of et rorpariar iy Affe’ emctat, Teett oty &Hﬁﬁﬁ@ﬂe 1% 480 P e
wi t B0an AﬁEfQé"c*ﬁI@ daggesoniil be Frasidy apriediated by wog%ﬁ@l}eéun Kest contain one or

nore enul sifying agents, stabilising agents, dispersing agents,

Z uslpfgg"rlﬂg rllrﬂf@ﬁﬁl‘hsthgé pr&vmeg kg ﬁuﬁhé\%‘ﬁb& a%@%ﬁ%ﬁoﬁ &m ?&ﬁr@rél%mpound of or
P excsrdieEiee 1 o & afGlobbdl eartht SR aﬂeet“%@f’ﬁﬁﬁaﬁ‘%am St

aqueoustf@fanﬁéﬂﬁaé{ﬁa@w@@gebtase al so conprising one or nore dispersing
agepbs, solubilising agents or suspending agents. Spray conpositions

may be HRE hBih&shn fe rreeﬁagra o mBY caNRRHS @@bl‘é&éﬂ@& f&haé%@%ﬂ@ﬁ% (

15 or as, aeros ressu th.t

sui ¢ abl EnFEEeaPYSEn dng reifaara??q Ui b R cothinding S odmtinaton
tri chi orefelitadoshavRdagetheri Wil 8 mbaetacartcaly aeceptable, carmiar, therpoBrepresent a
hept af | fethepsspeats thelindertio®- tetrafl uoret hane, carbon di oxide or ot her

ui kgbl e gas.
The compounds of the present invention have useful duration of action,
The compounds of the present invention and salts and solvates thereof may be prepared by
the methodology described hereinafter, constituting a further aspect of this invention.
35

Process A:

A process according to the invention for preparing a compound of formuta ([) or formula (1)
40 inwhich R'is H or is the same as R? and R® is Cl, comprises:
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Capsul es and cartridges for use in an inhaler or insufflator, of for
exanpl e gelatin, may be 20 formulated containing a powder m x of a
conmpound of the invention and a suitable powder base such as |actose or
starch. The, hggeutical conpositions according to tg I nv |on may
al so be use conbination wi th other therapeutic ag ﬁ?@ﬂmﬁg'mﬁ?anple
in conblnatlon mnth ot her classes of 25 dyslipidaem c drugs (e.g.
statins, filgrates, bile-acid bindb’g resins or nicot;gyc acid). The

conpounds t e i nsFant’ i nvent]i o may Q used i njcopbi nati on with one
0{ nor e ot g&flﬁhegzggrppg-ag nq or egaﬁp e i |Pa}|?n m1th ot her
cl asses sy pi c dr, [,OXYg yl gl ut aryl - coenzyne
A reduct ase ol itorg (staflns) or fib cxgés or bile acid C 30 binding

aspect, the us® ofow such a conbination in the tmea %ﬁ%t of di seases

resins or nicotyminc acid. The invention "hus prowf in a further
wher e under-activation of the HI\/I74A receptor contributes to-the di sease

or where activation jof the rece r will be benefgcialfand the use of a
conpound of fo rrul (1) or II r a phakrpaceutically acceptable salt,
sol vate or |By glC@II jonal Pderi v Differ i vat i § J[herepf in the

manuf act ur e N d| ca e “35 gpnbi nav W herapy of disorders

of lipid met ab(é&l sm i ncl udi rﬁg dysl i pi daem a or hyperli poprotei naem a
such as di abeti d sI| i daeni a and m xed dyslipi daem a, heart failure,
hyper chol est er aE R [ C/rascul ar di sease including atherosclerosis,
arteriosclerosis, anél” hypertriglyceridaema, type Il diabetes mellitus,
type | diabetgs, jnsulinre | stylance, hyperlipidaem a, anorexi a nervosa
( obesi tym“-ﬂ, 18, WO 20058 7m0 PCT/ EP2005/ 001449 When the conpounds
t he pr esO etlt i on ed in conbination with other therapeutic

agents, the cczgrpounds may bég adm ni stered either sequentially or
si mul t aneousl| y by any convenient route. 5 The conmbinations referred to
above may conveni erﬂ%#é{a Q‘gesmt ed for use in the formof a

phar macdut i cAKYielp NER AR @Y R Shar naceut i cal fornul ati ons
conpr i siing aDisaatigatian ivih sodigm ¢éfite fieidwed by ydsplysisrl fogm thegentiiéne with a
phar mc;?tl cahloyin&mept abl e carrier or excipient conprise a further

e A P o S o o
combi ned) 10FB %E%tﬁ%‘i‘grenpg h&tﬁ'ﬂﬁ?”%en conbined in the same

formulation it will be appreciated that the two conponents nust be
st ahl.e dneFeEdApatibl e with each other and the ot her corrponents of the
formil ati on and ma_% be fornmulated for adm nistration. Wen formul ated
separ at &1 RFOgase RoeRifing 0 1he HIvealiaq fPrprarariag @ comRew efifer ™A (LA dermyie, (1)
conveni emtvhlth lsﬂm‘,horapmmals@s@am(e)Mlﬁwmssarfoikmeu byconpounds in the
art.

HN ';5 R2-X X Rix,
C ) R x ‘f>
i K CO “Na,COor KGO,

DMF
(iﬁ) ()

1) UHMDS
v DMF
{vil) / vl
Pd{PPh,), f/ 1y HO-NH, HCI /’/
=13 R1 Pyridine
Ri \N(&I{‘E morphollne "jl I —=n ¥ J\ HH
oP N N 2) Ac,0

|
R2

15 i) Alkylation at N3
iv) Alkylation at N1
v) Formation of aldehyde at C8 by lithiation with LIHMDS and DMF quench
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When in conbination with a second therapeutic agent active against the
sane di sease, the dose of each conponent may differ fromthat when the
conmpound is used alone. 20 Appropriate doses will be readily

appreci a hose skilled in the art. The invention thus provides, in
a furt hew(gg'@&gi"'?&’a conbi nati on conprising a conpound PSH/ERRYRMIHY (1) or
(I'l') or a physiologically acceptable salt or solvate thereof together

wi th anot her_ therapeutical|l ctive.agent. 25 The conbination referred
to abov¥) rrayc%'yﬁ(?@‘i‘iégft‘q @'g@@%ﬁ?‘é&‘éﬁ‘ﬁ@afor use in the formof a

phar macéit i cRallatigmmatalysednematl ohthe ajyhaiosceut i cal fornul ati ons
conprising a conbination as defined above together with a
pharmaceutical |y acceptable carrier thereof represent a further aspect
of the flhnvent'_on. 30 The compounds of the present invention have useful
dur at i on'°G¥%%a¢ti on. The conpounds of the present invention and salts and
sol vates thereof may be prepared by the nethodol ogy descri bed

Rer 2 I nah tecesE acdtding!id the irfvehtiont 10 prepa@CE coMipduit of FohvaRL i -forﬁ»glaﬂlfnpc ess
; pr . \Y/ ‘ conpound o
for mul a'ﬂ( O@f@{%ﬁo&rﬁ%%&%ﬂ%@%&ﬁ?ﬁﬁ%eﬁ@@é%@@gﬁt he sane as R2
and R3 is , /Jorrprii’ £S. vt VO 2009/ Q77950 // PCT/ EP2005/ 001449 Sr e~ )
N) NaNGR~ EBHN' fﬁaiffﬁuvso“‘m TSk 8| i HZN N ACCH H20 0 HNN

i ) NCS —HO~EH~) I "base RL ~., s | a>d + Ht s |

Hm1 1 (I ta'
e>-Cl D'Wf)\"?‘" s N} Gra®yN N O N N(iv) HR2 R2 Pd(PPhs),t, norpholine
tl N WV 61 morpholing

R3 =ClorBr
=10 ) Halogenation at C8 using NCS or NBS
( ii) Palladium catalysed removal of the allyl group
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CRL, NHNt | N~-CIl t s e/ G ~s ONNNONN R2R2 i) Akylation of
guanine with allyl bromde ii) D azotisation wwth sodiumnitrite

foll owed by hydrolysis to formthe xanthine 5 iii) Chlorination iv)

Al ky! at i ¥R 28850R956nd/ or di al kyl ation at Ni and N3 v)PGRIER28Q510Q 9

catal ysed renoval of the ally) group Process B: 10 A process accordi ng
to thegj nc\léggpi_On for preparing a conmpound of formula (1) or formula (11)
in whi &R 5 CN conprises steps (i) and (ii) of Process A followed by:
sl s/ R-XHNt s 1 RI-X RI~-Nt | N> O NN K2CG38 ON N Na2 DVF COsor DWVF
Kzcoz @-odess Biccdrding itd lheRBvepiion) faRPrepaing a Epmhpbuddls forbifa Mo faimutd JIn)

HO- NHZ jrHbhicRR® Bdi E&@H@e&s@é}ss By ol (9} S¥PrbeAbN thlidded: l\tfg‘)rphol ine N>O ONNN
N 2) ACZOON R2 15|||)Alkylat|on at iv) A kylation at N1

v) Formati o of aI dehyde at C8 Ry Ii /hi ation with HVDS/ and DMF quench
20 WD 2 50 PﬁJTMNEPZOOS.hQO 449 vi) Gamver snn\% ofthe al dehyde to
the nitrj ,.() P rum cat gl y ep—{ermv"‘n;ge[m t é r\Sy-l{ roup 5

Process : process cg_rd he $Tnventi on @orN pr’épa ng a conpound
of formula I) or fofnufa (rn) R n whi ch R34 s C o‘?z Br conprises steps
(1) to (iv) of Process B followed by:

DIPEA
PyBOP

{viy 204 NH,
DMF

) / {vii))
N morpholine ~N POCI
(.. )\ % — J\ N>__ 2 ‘ 8 />—/(
5 R2
V) Formation of ester

Vi) Hydrolysis of the methyl ester
vii)  Conversion of the acid to the amide.
viii)  Convetsion of the amide fo the nitrile
10 i) Palladium catalysed removat of the allyl group

Process E:;

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

C jI:/B K,C0,/ DMF)\ N K.COy{ DMF A\ N>

R2-X R1 -X
{n
j PA{OH),f

H, 50 Pst
ity

Rivy, 1 }:] Ry, kg
3/ Gl NGS/ 120/ MeCN | 5

i) Alkylation af N3
i) Alkylation at N1
20 D Debenzylation
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RL,NI)NCS O NSS RL, NOW NNR3 ONNONNIii) Pd(PPh3)a R2 R2
norpholine R3 = Cl or Br 10 1) Hal ogenation at C8 using NCS or NBS ii)

Pal | adi ugpGalsahwsged renoval of the allyl group C 21 /1389@0 1950
PCT/ EP2005/ 001449 Process D. A process according to the inve P¥on for

preparing a conpound of fornmula (1) or formula (I1l) in which R3 is CN

conpri §8S SERBEndtbh aE g(iv) of Process B followed by: RL, NI~ iYi)

LIHIVDS 1 0 NO N O0-" NN2) ~s/ MOHHONOpP NNOH R2
p" NfR2(V|)R2 (v DDPEA PyBOP (vIl) I 2M NH3 DMF x /

/ ~f// (V||{) RRRR /-j/ R1L HN Pd(PPhs)i~s RL ~.. N, | s/ _ norpholine

R7~N NAR@GIesdaceording td\thi! irehttidd OVPrePafihgha BibispdunBdf Rtk (Vi fSeuteadli) on  of

ester W whithEt @ds rdnok? édaqaan?thwmpﬁﬁé@ﬁeps (i) to (iv) of Process A followad by:

X Pd(PPh3)4
HNY R1-X, base R1“'N1 Morphuhne R‘l--..Nt
J\ a,e)--Cl R —— ] a / Cl a;)——C]

(vl)

V) Alkylation at N1
10  vi) Palladium catalysed removal of the allyl group

Process G:
15 A process according to the invention for preparing a compound of formula {l) or formula (i)

in which R differs from R? and R® is Cl comprises steps (i) to (v) of Process F (where R?
from process F is specifically SEM or MEM) followed by:

0 /_// /
\N1 N trifluoroacetic acid 1) R2-X, hase . H
——r—
Ly —— ;\ o araoms, 1 p=o
O i}l morphoiine I
SEM/MEM {vli) R2

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

25 Process H:

A process according to the invention for preparing a compound of formula (I} or formuta (1)
in which R%is Cl, Br, I or F comprises steps (i) to (iv) of Process B followed by:

Rt
R4 “N N> Pd(Ph3)4 jI“) NCS or NBS or NIS N

1 a,}—RS
/“IE’ - }\

(Vl)

30

V) Palladium catalysed removal of allyl group
vi} Halogenation at C8 using NCS, NBS or NIS
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vii) Conversion of the acid to the amde, viii) Conversion of the am de
to the nitrite 10 ix) Palladiumcatal ysed removal of the allyl group
Process o 28spresess according to the Invention for gaRas onpound
of formula (1) or formula (Il) 15 in which R3 is CI&{:O rzpds%g’gﬁ4€ R1- HN
KsCB:DMF~s | N KC, O/DW)s ~ NR2X 0 R2 RIX 0 R2 O(I) (1) Pd(OHW
H250 Psi  (Ili) RL, Nr RI.,Nal / & NCS' 420c! MCN ~ N p R2(v) O
RN 2 i) Alkylation at N3 ii) Alkylation at Ni 20 iii) Debenzylation
22 WO 005/ 077950 PCT/ EP2005/001449 iv) Chlorination at C8 Process F. A
proces rORE%5at di ng to the invention for preparing a conpound of formula
(1) or formula (I'l) 5 in which RL differs fromR2 and R3 is C

conr i Aesoceseamolding tbdhd invgntioh dPpeparsg Actrapdurdet fdula (Bt ﬂﬁhﬁlh‘&ll)HN |

e, ~- Cl inFdkick, Rh@%rlaﬁcyi\lﬂh lseémwaﬁdoh%ibloneorﬁﬁrsus | e/ d ~( N p~N ~N
NMN (VlI) R2 v) Al kylation at N1 10 vi) PaIIadlumcataIysed
renoval of the aél yzj group o
NaOH HN NaNQ.
10 A JH L I )ﬁ\ _NeNO Jﬁ:
H'?le v &y EtoH S O)\hﬂl NH, Acori, HCI N
0] R2 (M Ra
duci
15 (i) 153' gzeﬁﬁng
0

: Q
C RIS § (v} HNJEENHZ
N; |
4[\3 l :{> R1X, base J\ ' E/> A\f}J NH,
R2

neat
20 o™ N HC(OEt)a
R2
R'l\

] Cl

25 )\ />_
R2
i) Pyrimidinedione formation

ii) Nitrosation
30 i) Reduction using NayS;0, or a simiiar reducing agent
iv) Xanthine formation
V) Alkylation at N1 (optional)
vi) Halogenation at C8 using NCS

35
Where desired or necessary, as a final stage in any of the above synthetic processes, a
resultant compound of formula (1} or (I} can be converted into a physiclogically acceptabie
salt form or vice versa or converting one salt form into another physiologically acceptable
salt form.
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C Process G 15 A process according to the invention for preparing a
corrpound of forrmula (1) or fornmula (11) in which RL differs fromR2 and
R3 is s steps (i) to (v) of Process F (wh process
Fls speé)cgﬁgg(gh%ﬁ SEM or MEM fol | owed by: / trifl uo?égc%’%&’é%’imd H

1) RAMX, base \ N\~r N>-C (1) e/~C 2)Pd(PPha)< 11 NC OONN
nor pholine O N SEM MEM (vli) R2 20 vi) O eavage of MEM or SEM

protecti p vii) Alkylation of N3 followed by palladi um

cat al ysed'‘|”Efr‘rljv%:—‘mMﬂé%l 12} the allyt group C 25 Process H A process
according to the invention for preparing a conpound of fornula (1) or
formula () in whi cletmBydrefu@n, Br, | or F conprises steps (1) to (iv)
of Procegg B fol |l owedddeyyl f4 rpx~ ~I R1, N Po(Ph,)a RiI\N NCS or NBS or
NI S R1~Npeay R3 011~'D|81H ,g‘%mageH NOW ONNI (v RM R R R 2 V)
Pal | adi u alysed r | | vi ) Hal ogenation at C8 using
NCS, NBSIBMI s/ 53 WBRSS ?ﬁf’?@%%@%ﬁ%%/ 001449 Process I|: 5 A
process atF&di ng to%WY%@@’HWVW@@W"%?'@E‘&WW@“@@%Und of formula
(1) or foM&Da (11) DimetdgisabhdXida s H or al kyl, R2 is alkyl and R3 is C
conprisesipdd O O NOn-BRnNaGENNANE2 AHN CN Et OH,; OHN ~NHZ AcOH, HCI ON

NZ O Redd 1) R ek Bdaudhilh ) FRON agent

NIS N-iodosuccinimide
DMF Dimethylformamide
_ LIHMDS Lithium hexamethyldisilylamide
( DBAD Dibenzylazodicarboxylate
DIPEA Diisopropylethylamine
PyBOP Benzotriazo-1-yloxytripyrrolidinophosphonium
hexatfluorophosphate
MEM Methoxyethyioxymethyl
SEM 2-(trimethylsilyl)ethoxymethy!
TFA Trifluoroacefic acid
RT room temperature
AN Heat

The following non-limiting examples illustrate the present invention:
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00x0 RLN(v) HN N(iv) HN" NHZ I 3 1 N~ RLX, base O I N~ neat O g N
NHZ 20 O NI HC(OEt)3 | R R2 (vi) NCSRL,NN J | e~ 25 C O N
R2 1) Qi dondslisgdione formation ii) Nitrosation 30 ii Reductlon usi ng
Na2S2O4 or a simlar reducing agent iv) Xanthine foiPFrE ki

Al kyl ation at N1 (optional) vi) Hal ogenation at C8 using NCS 35 Where
desir D! y, as a final stage in any of the above synthetic
proce M%ﬁ & tant conmpound of forrmula (I) or (Il) can be converted
into physi ol ogi cal |y accept abl e_ sal t form or VI ce versa or converting
one saE’ta"TPéﬁh lororArdd-nentend] kST -divdratin -bibhe salt form 24 WO
2005/ 077950 PCT/ EP2005/ 001449 ABBREVI ATI O\IS THE Tetrahydrofuran Ac

Acet yl i chl or onet hane DMEM Dul becco' s Modified Eagle' s Medium
HEPES ' dr oxyet hyl ) pi per azi ne- 1- et hanesul phonic acid DVSO
D net h oXi de NBS N bronpsuccinimde NCS N-chlorosuccininide NS

. N . . .
N- i odoSudci ni m de

a) 2-amino-7-(2-propen-1-yl)-1,7-dihydro-6 H-purin-6-one
/,//
HN
)
C HzN/k\N N

A mixture of guanasine (20g, 0.071mol), ailyl bromide (14.7ml, 0.169mol} and anhydrous
10  DMSO (100ml) was stirred at rt, under nitrogen, for 18 hours. Concentrated HCI (50mi of
37%) was added in one portion and the mixture stired for 45 minutes then poured into
MeOH (600ml). The methanolic solution was nettralised with 2M NaOH(aq) solution and the
resulting white precipitate collected by filtration. The white solid was dried under vacuum at
50°C for 18 hours to afford the fitle compound (16g crude, 119%). m/z 192.2[MH"],
15
b) 7- (2-propen 1-yl)-3,7-dihydro-1H-purine-2,6-dione

f

A mixture of 2-amino-7-(2-propen-1-yl)-1,7-dihydro-8H-purin-8-one (40g, 0.209moal) in AcOH
- (900mf) and water (100ml) was heated at 55°C. Sodium nitrite (57.74g, 0.837mol) in water
L 20 (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 (500ml) was added
and the resulting precipitate collected by filtration. The residue was washed with water then
dried at 50°C aver P,0Os and under vacuum for 2 hours fo give the fitle compound {17.20g).
25 The aqueous fraction was concentrated and water added (100ml). Again the resulfing solid
was filtered and dried. This gave more of the tille compound (2.31g). Combined product

(19.52g, 49%). m/z 193.2[MH"].

¢) 8-chloro-7-(2-propen-1-yi)-3,7-dihydro-1H-purine-2,6-dione
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DMF Di net hyl f ormam de Li HVDS Li t hi um hexanet hyl di sil yl am de C DBAD
Di benzyl azodi car boxyl ate DI PEA Dii sopropyl et hyl am ne PyBOP

Benzot ri @aQpokytex Yt ri pyrrolidi nophosphoni um hexaf | Wﬁ@#—% te NEM
Met hoxyet hy?oxyrre%(hyl SEM 2- (trimethylsilyl)et hoxyrre'tjlﬁ Ihs

Trifluoroacetic acid RT roomtenperature A Heat The foll ow ng
non-limting efanples illustrate the present invention: 5 C 25 WD
2005/ 0779§0 / EP2005/ 001449 Synthetic Exanpl es Exanple 1:

8- Chl or &Y 34 %)_Qent en-1-y1)-3.7-di hvdro- 1H purine-2,8-dione 0 Cl H5N
O-N N o ¥ 2-am no-7-(2-propen-1-yl)-1,7-di hydro-6H purin-6-one (
HN~JI TN NPA m xture of guanosine (20g, 0.071nol), ally) brom de (14.7nd,
0. 1693 ) a gAktiem Al dr(desopend -IMEOAhYIOMH-putne-28-tione)d(18t52gt 54.dmdet) in

nitr Qgenhydrmrshﬂl\‘BF 03 waﬁamrm?'(&mgﬂ@b._zﬁﬁﬁhm TRE readiid mikeie 388 Rk tb o one
porti oRy f 1 i

(60gn gﬁ;ﬁs"‘ JE&%%@EE%C%T EE“?% ?@ﬁﬁr‘gtﬁ fe &%k?‘%g@ ik

sol Ut | JCANLTRE O MEQ Pay adetd 3GPRATP Siand e tobouse B 55UiMg fesidup on.
The whiMeg Btsrady apdsdrigdi BerelingsEuatougirealhe Bleccempoung Holfios 8236)afiiar d

t he ti RBR2MMHpound (16g crude, 119% . mz 192.2[MH]. 15 b)
7-(2-propen-1-yl)-3,7-di hydro-1 Hpurine-2,6-dione // HN N

d) 8-Chloro-3-(4-penten-1-y1)-3,7-dihydro-1H-purine-2,6-dione

H
Hoy IN[>—

—Cl
(-“ O)\N N .

l
10
8~Chloro-7-(2-propen-1-yl)-3,7-dinydro-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,
15 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 (MgSQ,) 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 methano! to elute the title compound which was isolated as a white solid
20  after concentration (0.039¢g, 35%). NMR; (400MHz, d°®-DMSO) 1.75 (m, 2H), 2.05 (m, 2H),
3.85 (t, 2H, J=7Hz), 4.95 (m, 1H), 5.05 (m, 1H), 5.8 (m, 1H), 11.1 (br s, 1H), one
C exchangeable proton not observed to 8y 13; miz 255[MH"]

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

25

Al
A

N

Prepared In similar fashion to Example 1 using hexyl iodide, to afford the fitle compound.
NMR; 85 (400MHz, d®>-DMSQ) 0.85 (t, 3H, J=THz), 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 [NIH*]
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do NN A mxture of 2-am no-7-(2-propen-1-yl)-1,7-di hydro-6H purin-6-one
.(40g, 0.209nol) in AcOH (900m ) and water (100m ) was heated at 55C.
Sodi um ni o foss/rmés 749, 0.837mp1) in water 20 (100m ), (\‘Aﬁﬁ

dropwi se. Care; toxic funmes. After the addition was conple 1{1?)5'59(%?449
(approximately 25 mnutes) the reaction m xture was allowed to cool to
anbi ent tenperature and then concentrated to approximately 1/3 of its

| t e . £ S t at
g{): E%‘g? éagz_b_péggla%&g_ cé@%&owz@éah 39} E 8 L.hé j&tg%_t%%azﬁlé'“ o
OV nmpound

(17.209). g5 The aqueous CIractl on was concentrated and water added

(100m) ., %rﬁ* t he resulgﬁjzﬁsolld was filtered and dried. This gave

nor e of 31g). Conbi ned product (19.52g, 49%. mz
193. 2]

8-chloro-7 - pr open- 1 yl -3, 7-di hydr o- 1H puri ne- 2, 6-di one 26 WD
2005077950 / ER2005/ 00129 H OLN\ C H To a solution of

ey oL B Rl dieb AN e, *ggg P g Bl hede @l ald BB 11
ool f e
\r,\ggcgldgg p Xt pe vvas c rated in vacuo to 5 give an anber oil. MOH

d for 18 hours. The resulting residue was
fllteredga é‘l"i’ed‘ uny\er[ umto give the title compound (7.69g, 62%.

mz 227.2 Ml\i] d) 8-Chl oro-3-(4-penten-1-yi)-3,7-di hydro-1
I—‘(purl ne- 2,%8y,di ope : xxc ,10
8-Chl oro 7 2 propen-1-yl) - dro-1H purin 6- di one

0. 10y,

0. 44mo) Saiien Oa.ssfs“t!ﬂr?réd21pﬁow x'hg Bﬂhydr@owrawmer?gw@ae dﬁﬁeég, b%@%m@i)
(0. 12g, irODMGn(ﬁtrII))wmtﬂeﬁed Iwith rewgisint eareor(ale (VtHg, 0. 74@11«:@ Ia)ld arahddvetonttrié ur e
tste It : ;E? (6. 9k, 33hmdD) TREERIEd AU fwasdaiddadti 70PG féFOJR c(o%le'a%)m@@d

e B Kb fﬂ?@%’?&b%éw?% @‘@E&%ﬁﬁ% ol amzxsgge 44 el
ethyl &e &Eﬁr@ M% R ¥ WRrshéend dbquesrieaia gmblenh ezwqa%%@m gvaroraed do
(2x5ml) danesshiTheeesidiiesmds) treated with ¢ Moaayenisc hydsodhidriedicidd{2Dent) (riS@4dtedind
congsnt Gk @hyl A8Rats(BLBONY. q%cd AMS TracivRe MR chfbindE tdRA Yvek Ribeshing
purifi egul%'fb, Ei’iﬂer@&”aﬂ? RS étte§P'Fr|| l%gl}:lyﬁlz\}é 'd{é?oi%é P\ Ml@%&}% hahé\;\g I)taL}% [ at ed

S%cet |
as a vvhi29 em%* %ed 199 "&P‘t‘@?g d%%@ﬁf%dalsi’@n rge@g% eoz-7-Rerq
d6- DVBOfihgdrzs Hpuring+2)6-digne ag fiter@dHpff- and washed with further dlchloromethane) The

filtrate was concentrated in vacuo and subjected to flash chromatography using ethyl
20 acetate/cyciohexane as eluant in a gradient elution from 1:3 to 4:1. To afford the two title
compounds:
(" [8-chloro-2,8-dioxo-7-(2-propen-1-y1)-1,2,6,7-tetrahydro-3H-purin-3-ylJacetonifrile
- White solid (0.084g, 16%); m/z 266 [MH"].
2,2'-[8-chloro-2,8-dioxo-7-(2-propen-1-yl)-8,7-dihydro-1H-purine-1,3(2H)-diyi]diacetonitrile
25  White solid (0.195g, 32%); m/z 305 [MH"].

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

jﬁ

N
A solution of  [B-chloro-2,6-dioxo-7-(2-propen-1-yi}-1,2,8,7-tetrahydro-3H-purin-3-
30 vyllacetonitrile (0.084g, 0.32mmol) in THF (5mi) was degassed by the successive application
of vacuum and nitrogen pressure to the reaction mixture. The solution was subsequently
treated with morpholine (0.3ml, 3.4mmol) and tetrakis(friphenyiphosphine)palladium(0)
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385(t 2H, J=7Hz), 4.95 (m 1H), 5.05 (m 11-1), 5.8 (m 1H), 11.1 (br
.11-1), one C exchangeable proton not observed to 5H 13; mz 255[ VH ]

Exanpl e 2iwPneihR6%- 3- hexvl - 3. 7-di hydr o- 1H-puri ne- 2, 6- di-ope 200%% 9N] Cl
ON. N Prepared in simlar fashion to Exanple | using hexy de

afford the title conpound. NWMR, SH (400MHz, de-DVMSO 0.85 (t, 3H,
J 7Hz) (.02, Qbsmmol)ﬁkﬁ)erzhoﬁrs(merﬁkmreﬁaﬁfea@d wigHRM adFéitg)n 3dr19éhl8nde§fd S,

200 5/ 077%”?%6% ﬁglg'ﬁ ;ﬁé ﬁ% rﬂﬂﬁr@@?@&é’p%@até@al%'thje%rgg%g phest dvibbikted/ VO

C8 chl or Yt Jyas. RurBleg Trom é’?er PSR ﬁ?si'qiref?te\ﬂ MBkGt onafard the Higy

- (8- mp@p@d gs gvmtg){sgmg@;omgh B NMR 5y (400MHz, d®-DMSO) 4.95 (s, 2H), 11.49
H-pur5 nes 1113y 2483 (tiryd, fidhyane2a6iMHill e 0 J -~N Al | C N~ HN~l Il NON
N5 + a) _ .
[8-chlorg ord; ?z'-gs-gh 91 6-aibs-BI7RR k1 Mpliie £ afor-aly Gk BIYSHERs 3H purin-3-ylla
[ 8-chl oro- 6 X0- 7- (2- propen-1-yl)-6, 7-di hydro-1
H puri nev4, 3 2 -xhoyl 1 diacetonitrile "QIlY "JQY~ HII N~--C N~ 11 >C
ON N O Ne \'N + A solution of

8-chl oro-7- (2- open 1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-d! one (0. 445q,
2.0mol) 10 in  DIVF (8m) was treated with sodi um car bonat e (0. 18q,
1. 7mmol )Trenditler commet omiat r preparedo frbm 2, 2-[8chiwrb)2, 6-dioro-3H{Dprapens it T-e

was freat mhard-1HQGrindy, 3@2&!)%1 alaéét@ﬁltn%r%%é eomféns a€ritk 3raHe %‘%ﬁtﬁbms
further l% é)rr@grc?ré)ﬁl %55 ﬁg ragﬂ%b 3% nﬁrgo I)é t Fn m xture was I nt ai ned
SOCcf(g i 8 2h sI; e eool 8y éﬁ'rbl ent tepperature and
evapor aERANoH her iR EampOTeas & Wik Eolil-060 (4%Y AiMIG2: (O0MHzq GeBSO) 4.55
hydr ochl{sy2H), 566 (5, ERMNG natrotiserxed ¥, dd; & 282 {MNEE Y| acetate (2x50nd).
The organic fractions were conbined, dried over magnesium sulfate,
filtgre Jheh & : | or oret hane
ot 8 Ct;)%ﬂ'&ieq%aéjgﬁl%%jﬂ?, Bl ) . i T ener o
8-chl oro-7-(2-propen-1-yl)-3,7- dihydro-1H purine-2, 6-dione was filtered
of f and ya dhed*wi th further dichi or onet hane). The f||trate was
concentra ﬁ%/[ <5{acuo and subjected to flash chromat ography usi ng et hyl

F
F F

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

20  NMR § (400MHz, d®-DMSOQ) 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-triffuoroethyl)-3,7-dihydro-1H-purine-2,6-dione

J

25 | F
Prepared in similar fashion to Example 3 using 2-bromo-1,1,1-triflucroethane as the

alkylating agent and sodium bicarbonate as base to afford title compound.
811 (400MHz, d*-MeOD) 4.68 (q, 2H, J=8.5Hz); m/z 267.1 [M-H"

30 Example 7 and 8 8-chloro-3-{4.4.4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-diong and 8-
chloro-1,3-bis{4 4 4-trifiuorobutyl}-3.7-dihydro-1H-purine-2.6-dione
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20 acetate/cycl ohexane as eluant in a gradient elution from1:3 to 4:1.
To afford the two title conpounds:

[ 8-chl oro-2, 6-di oxo-7-(2-propen-1-yl)-1,2,6,7-tetrahydro-3H-purin-3-yl]a
cet oni t r WR200¥HT70¥ sol i d (0. 084qg, 16% Mz 266 [ MH+] PCT/EP2005/061449
2,2'-[8-chloro-2, 6-di oxo-7-(2-propen-1-yl)-6, 7-di hydro-1
I—I—purine-l,3(2|—|)-di yl ldi acetonitrile 25 White solid (0.195g, 32%; mz
305 [MH]. b)

F

(8-chl oro- 6 di oxo-1, & 7-tetrahydro-3H purin-3-yl)acetonitrile HEN

G ON A t| on of
[ 8-chl org\z l6pdicoxo- 7- obﬁﬁ l-yl)-1,2,6,7-tetrahydro-3H purin-3- 30
yl ] acet 8ni rife (0.084Yy §2mm|) in THE (5nml) was degassed by the
successi ve pplicati on f vacuum and nitrogen pressure to the reaction
m xt ure. ol uti omwas subsequently treated w th norpholine (0, 3n,
3. 4mol ) and et rg_kl s( IFI phenyl phosphl ne) paI I adl unm(0) 28 WD 2005/ 077950
PCT/ EP2005/ 001449 hours, the m xture was

t r eat edamBtehlop é%e@aa@ﬂ rﬁr&%ﬁ ES&ﬂPemal&yth T(CWEP Hrpurng-3Sutianentics it )

The i xthisre-wWagremmat-g)-¢48-tisid 41dhidfunrganil)e3, pHibgdroeN-hpariret £6-diondhe pr oduct

was purified fromthésp€sidue using nass-directed HPLC, to afford the

title conpoun(]j/gs i te solidg (0.018g, 25%. NMR SH (400MHz, d6- DVBO)
49 5

4.95 (s 1 14.63 (br. s, 1 H); mz 226 [ MH]. c)
2,2 -(8- ¢ >2_ dIOXO I‘@(dro-IH-purine-1,3(2H)-din)diacetonitri
ie Hp ﬁ1et|t eL ound was prepared from _

,2'-[8-chINro 2, 6- dIOXO 74 (2-propen-1-yl)-6,7 10
i hydro- 1Hpurine-1,3(2Hfdiyl]diacetonitrile using the conditions
describ or the synt is f of

(8-ch|or , 6- dioxo;l 2£6, 7-t etrahydro- 3H puri n- 3- yl)acetonitrile To

de- BB ot - PIRPYNS. AR signer (R o 4 oM. S 25,
[ MNH4~] Carhanags, Hdms. 5:9 gnegd) 6% 4é1rqr30*3 13- lﬂf'lﬂcfrP%@'Eﬁar(bﬁ% )23, rrm@n M@ER o- 1
H puri nﬁfrrédGmddm‘mﬂ"nylfﬁrmdmi[dé @5mIO-d)NidF seven days. The reaciion mixture was
partitioned between ethyl acetate and water. The organic phase was separated and washed
with hydrochloric acid (2N), brine, dried (MgSO,) and then evaporated fo dryness. The
10  crude product was triturated with ether and the solid collected by filtration to afford 8-chloro-
7-(2-propen-1-y1)-3-(4,4,4-triflucrobutyt)-3,7-dihydro-1H-purine-2,6-dione as a white solid
(1.23g, 57%). m/z 337 [MH"].

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

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

W

Hiy

2\ [ I>—C|
N N

4 F

20  8-chloro-7-(2-propen-1-yi)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione (84mg,
0.25 mmol) and morpholine (220ul, 2.5mmol) were degassed with nitrogen in
tetrahydrofuran (3mi) and then tefrakis{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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F F Prepared in simlar fashion to Exanple 3 using
3-brono-1,1,1-trifluoropropane as al kylating agent to afford titIe
conmpound. 20 NMR SH (400MHz, d6-DMSO 2.64-2.76 (m 2H), 4.12 (t H,
J=THz), 1‘@%065/?7§95°1H) 14.46 (br. s, 1H; mz 283 [NﬁCF/EE%“&PfB‘?Ié“
80h|or03(2 2tr|fluoroethvp37d|hydro 1H purine-2,6-dione 0 NH
-cl 2 Pr.epar |
usi g 25 e it orinorRR Gorit R el Boditd” W&ﬁéﬁ B e e e i
bi car botRifestsagvapgiated & SPNgFY F‘?qu E-digsab 3”849%@@19) i. 68
(q, 2H, prépSatiz HPLOTusir@ex 10 1§ MOW]| gl‘adleliwarqm\l'eeth‘é talnd:oa‘lpound (11mg, 14.9%).

8- chl ornm&&mdomi-li rd* s )ohed-2.03 (A, ZH)(JEHQQY(’;% 14,08 (12218, mga)?nﬁi\d 8-
chI O-%%é}\@?f; 4,4-trifluorobutyi)-3, 7-di hydro- H puri ne- 2, 6-di one

950 PCT/EP2005/001449 F F FH HN%amON I /~--0I / NO
/| ~NO NN , FF ~~~~~ F+F

((( a)
8- chl or@ﬁ?cmqoﬁr?olm% A4-riflporgbytyl) %&ﬂj(lhbﬂdrff-ﬁ’d@ﬂ@’[ﬂ:&ﬁwjor@, 7-di hydr o- 1H purin
e-2, 6- d| an 8-

chloro- - yI) 1 3-bis(4,4,4-triflu robutyl) 3, 7-di hydro-1
H-purlne26¢|\ NN Cl ONNO

F

¢ F

- 8-chloro-7-(2-propen-1-yi)-1,3-bis(4,4,4-riflucrobutyl)-3,7-dihydro-1H-purine-2,8-dione

( 10 (478mg, 1.1 mmol) and morpholine (237ul, 11mmol) were degassed with nitrogen in
tetrahydrofuran (10ml) and then tetrakis(tripheny!phoSphine)palladium(O) (123mg, 0.11
mmol) was added and the reaction stirred at room temperature overight. The reaction
mixture was partitioned between dichloromethane and hydrochloric acid 2N. The organic
phase was separated and reduced to give the crude product. This was purified by

15 aminopropyl SPE (5g) followed by re-crystallisation from acetonitrile to afford the fitle

compound (75.5mg, 16.9%). NMR. 3y (400MiHz, CDCl;) 1.96-2.13 (m, 4H) 2.15-2.29 (m,
4H), 4.15-4.23 (m, 4H), 12.94 (br. s, 1H); miz 407 [MH"].

Example 9: 8-chloro-3-(2-cyclopropylethyh-3,7-dihydre-1H-purine-2,6-dione
20

C )\j

a) 8-chloro-3 ~(2-cyclopropylethyl)-7- (2—propen 1-y1)-3,7-dihydro-1H-purine-2,6-dicne

posS
J

25  8-chloro-7-(2-propen-1-yi)-3,7-dihydro-1H-purine-2,6-dione(1.5g, 6.64 mmol), sodium
carbonate (844mg, 7.9 mmol) and 2-cycloprapylethyl methanesulfonate (1.19g, 7.3 mmol)
were stirred in dimethylformamide (25ml, dry) for two days at 80°C. The reaction mixiure
was partitioned between ethyl acetate and water. The organic phase was separated and
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FF FF+F5
8-chl oro-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne-2, 6-di one(1. 5g, 6.64

ol ), sagbypsespsponat e (844nmg, 7.9 mmol ) and PCT/EP2005/00144
4-bromo-1,1,1-trifluorobutane (1.39g, 7.3 mMmvl) were str]in}:ro mlm ?

di et hyl formam de (25m, dry) for seven days. The reaction m xture was

partiti mambmrtwmm%m&w ahc.ﬂbﬁm\a,t Enﬂ?ndneua(ﬂ\@?qm{rbﬂd thegasvagorpase dnmess. )

separ at §fg @ e";‘.ﬁ‘@d!@ wadrul it é?rdne 1R 58kid (eMoted by O

and theen;'e a2 o] gg a%utﬁ%@%ﬁ{e T{Q%/ %égtéﬁﬁl (h)\Q uecc?smgga?ﬁftoﬁér#gfd\@g’w th

et her a éjo 8 A PE "afford 8-chl oro-

7-(2-propen 1-yl)-3-(4, 4, 4- trlfluorobutyl) 3, 7-di hydro- 1H purine-2,6-d!o

ne as abj/\h'pinlerosii)(z-flzyclopngpx@ﬂwi)&?%ﬁhydw-zHSIBM“%—P/IG@]ioneThe reduced filtrate

was chr omat ographed on silica, SPE colum (20g). Elution with 15

cycl ohexan gqhyl acetate (10:1 to 2: 1) afforded

8- chl or 8-f~ open 1-yl)-1,3-bis(4,4

trlfluorgltg CB 7-di hydro-1 H puri ne- 2 6 di one as a syrup (480rrg, 16%) .

mz 447°] b) 8-chloro-3-(4,4,4- trlfluorobutyl) 3, 7-di hydro-1

H purine-2,9-dione HN CI o~NF F 20

8-chl oro-7- -propen 1-y1)-3-(4,4,4-trifluorobutyl)-3, 7-dihydro-1

H puri ne- 2,%- di one 0. 25 mmlé and nor phol i ne (220ul, 2.5mmol)

vere de§#5lorudi- t:w!qm "gtywﬁ-T -(R-preran bvyra oiilvden T (- priye-ahcliarieen  (74mg,

teéI r aﬁl 8.6 inmhalpyamhosipiphoitiep aRb@di friholf 208w dbdddsedmmith nittegenadded

an e pr

%e‘c? pi E%?‘Z’%%;gﬁ?gg fgg ;%ésg%e% fﬁ%ﬁﬂpﬁﬁﬁﬁ*ﬁ“ﬂgﬁﬁaﬁ?} ‘ﬁ—g*ﬂgﬁ%‘é Pran
d et h&FS fEI%E Fot 418 5 F 8, £00M dombsP =gy BB5PE 449

sal t of weheolierted by flraipuard weshied)withtelrabyidan pacetbgr (e afierdike peirpholice

met hanoaliofdthe Hitle coaipoand $52eng.pOThit wds troatdd ywihsaN bidiane methdhd solivtherg i n

DVBO / Miédrtsr BehpRpted m raa;nlaxs bBfoRPA- @Eéd(ﬁwd"ﬂ—ﬁ ey ﬁr Hop
ool oL ] oSk RALTAbh Ty o B R
5 297 [ NMR Srlf ooMHz,nj Hgt))ooooos (m, 2H 037 43 (m, 2H), 0.67-0.77 (m, 1H) 1.61

8- chl or @y, 2H3THg], 4,06-44 t (i f2H)PMEASEYMNM13, 7- di hydr o- 1H puri ne- 2, 6- di one
ONI ~j-cl ONFF

Example 10; 3-butyl-8-chloro-3,7-dihydro-1H-purine-2,.6-dione

bess
Jg

a) 3-butyl-8- chloro-‘?-(2~propen-1~yl)-3,7~dihydro-1H—purine-Z,G—dione
j& ol

25 Toa so!ut(on of 3-butyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,8-dione (3.34g, 13.4mmol)
in anhydrous DMF (19ml) was added NCS (1.97g, 14.8mmol) and left fo stir at rt under
nitrogen for 22 hours, The mixture was concentrated /n vacuo to give a yellow solid which
was filtered and washed with methanol. The filfrate was concentrated and the process
repeated. On the final wash the filtrate was purified by SPE (Si, 20g) cartridge eluting with

i .

20
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8-chloro-7-(2-propen-1-yl)-1,3-bis(4,4,4-trifluorobutyl)-3,7-di hydro-1
H purine-2,6-dione "-. 10 (478ny, 1.1 mmol) and norphol | ne (937ul,
11mmel ) wepeodeemssed with nitrogen in tetrahydrof ur grElfshoals then
tetraki s(triphenyl phosphi ne) pal | adi um(0) (123ng, 0.11 nmml) was added
and the reaction stirred at roomtenperature overnight. The reaction

m xt ur e e EIQat ticidhexed. Taé wombindd cbilidarwesre tdhiad enderdvarvdias Rfford the aige d
2N. Theq&# '((2.4@@%@%)%&@@@?“@{1% and reduced to give the crude
product . is was purified by 15 am nopropyl SPE (5g) followed by
re-crystallisation fromacetonitrile to afford the title conpound

( 75. 5nyP) FBulybF-chipord. 7-giydregdprgrine@Rgigye 1. 96-2. 13 (m 4H), 2.15-2.29
(m 4H), §.1p-4.23 (m 4H), 12.94 (br. s, 1 H; nmz 407 [M#4]. Exanple
9: 8- ch&q tl,)(—%r cvcl obropyl et hvl ) -3, 7-di hvdro-1| H Duri ne- 2. 6-di one 20
H N N a)

8-chl oro-3;(2-cycl opropyl et hyl )-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne-
2, 6-di on HxQ" />C o~N N 25

8-chboroe~7-(2-propen-1-yl)-3,7-di hydro- 1H purine-2, 6-di one(1.5g, 6.64
mrmlh) ., B0dpiution marbbulal—&ci@l&%@;pr@'p@-mw,)?-cﬂmrozﬂ!ﬁapufiwz,ﬁpijtliret r00mg,

met haneg ukfaAt Ve r [ e
(25m , g'lraggﬁhf O{St &éh Q%ss zg:.ﬁg.@ h‘?ﬂ\éﬁhﬁg@%&%ﬁmgoxt@ dﬁgﬁe\f/v\gés/ t'%g{e??g!ﬂgned
bet weenP SR (81,0 QO RerOlFre mixipre as dedised hndeognls vy, Basehaling - 31
WO 2005 39270 5b5mme)) prasorsidedoanthisft tasihaldrt wnder miyegescler 4rivirsading yehoy |
brime, solutes wadeyEDitonad defieen 2MViaDIga bad Ft@A Mheesganic e veasuapatsiduct

;@ffsot ri &vﬁér?erdteﬁfwr@, B Masd,) e @Rbdrirakl! TRE taghRVwhd katkéﬁm‘?gg) %a%]

rd t onpound te.soli.d 4999 .
S by 5. 81 Brtsed- Sy oR s Ropd, 0% 16a Sl il or SeiebieaBy
N Yr oO1Me@Hy Tpe product fractions were combined and concentrated in vacuo to afford the title
8- chl or corBpdud cascaro pff ayhjte esolia) (30, (3BY)r B&n 51 (400MEE:, TE-DMBQY &84 K BHIC | ne-
2, 61811 opey §HANY 23-18426n,1orp! ).5817%65"8H, M) 8.88 ( 2R0U27HA, BIMPLS, MBI f4.37
degasseg)%mh_g_ %‘é?&}%ﬁ&h#” ( 10 tetrahydrefuran (3m ) and then
tetraki ( ti heAy pr sph]f ne) pal | adi um(0) (29ng, 0. 025 mmol) C was added
and the reaction stirred at roomtenperature overnight. The white
preci pi Ezsrepleds: g@hieoBauon rdittwdec-1 ourned? Galiined wi t h t et rahyr of uran
and ether to afford the norpholine salt of the title conmpound (52ng).
This was tgeayed with 2N HC and net hanol and the sol vents evaporat ed

i] 4

to dryn ore re-dissolving in DMSO | MOH and purifying by

] J\N N)—m

w

3-Propyl-3,7-dihydro-1H-purine-2,6-dione  (J.Med.Chem, 1993, 36 (10), 1380-6)0.3q,

( 1.5mmol)} and N-chlorosuccinimide (0.21g, 1.5mmol) were dissolved in DMF (5mi) and the

) solution stirred for 5h. The solution was concentrated and the solid residues washed with

methano!l and filtered fo provide the product as a white solid (0.148g, 42%). NMR; 8y

25  (400MHz, d°-DMSQ) 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-chlorc-3-pentyl-3,7-dihvdro-1H-purine-2,6-diohe

Hy AN
j\jIr‘%—c;

o~ N

30
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15 preparative HPLC using a 10 to 40% gradient to give the title
conpound (22ngy, 34.6% . NWR 5H (400MHz, d4-MeOD) 0.00-0.05 (m 2H),

0.37-0.4 0 67 0.77 1 1.61 , 2H, J=T7Hz 4.06-4.11
(m 2H): %V,ég&)ﬁ Exarrpl(ren 10H) ( PCT/EP2005/0061449
3- butyl - 8-chl oro 7 di hydr o- 1H purine-2,6-dione 20 HNI ~~-C  O-N N

Ca) 3 ﬁ%hcrrﬁ ?-@ pfopeRlAREdl7-bmydib:TH.durflb 2ygli@ad H pur i ne- 2, 6-di one

HN N O~

3-butyl - pen 1-yl)-3,7-di hydro-I H purine-2, 6-di one (3.34g,
13.4mmf*~)\, i anhydrous DVMF (19m ) was added NCS (1.97g, 14.8mmmol) and
left to dti “t under nitrogen for 22 hours. The m xture was
concentfat®d i1 n vacuo to give a yellow solid which was filtered and
washed wigth methanol. The filtrate was concentrated and the process
repeateds On the final wash the filtrate was purified by SPE (Si, 209)
cartridge eluting with 32 WO 2005/077950 PCT/ EP200S/ 001449 1:1;

£ OAc: oyl ghexfisn IhCss BBe- 951 gg;ﬁ - SAARAS S X AGH M obmg! f O d
the t ﬁ’ Eﬂ' TR

5 but yI O BERAG T 200Gs 3@%8 e A Sahm srbonhig (0.0590CDABFmTRDN 5 1
A sd@ utAftan 18Mminutes stlrnng at room temperature pentyl jodide {(0.063mi, 0.484mmol) was added

?183t yl arﬂglgt%h%w @orftin(ied m:hc@emr&gerﬂ%t-g ?:21 ggm%ﬁmﬂﬂdr (r;nar hé\gs.2, ﬁwezoaiagmm

MY, mix Hh EROR¥ éﬁ‘s b

treated Wi ‘?1 tﬁ"’g%@r% y f

under  gBERTReY ‘%ﬁﬁ Qe MRS SVaperalfg) )P L&cﬁgatmdyd e'gr@*sﬁ@rt to
gt— ir atelmt'tngumtie# 1nEmgwomexana affoiged . therttide pempoynd1@s aoihitei salidwasmg,

a

artg t i pnedmbezorapaHaM HC (aq) and Et OAc. The organic | ayer was
separated, washed with brine, dried (MgSO4) and concentrated. The

resi du ta H, ,.and sed down an am no- propyl SPE (59),
el uti n(})ﬁ“t Wé ﬁg?%cﬂ@/ﬁmﬁv"@ Jilegﬁﬁ dMEOH. The product fractions were
conmbi ned and concentrated in vacuo to afford the title conmpound as an
of f V\/mte olffd (30ny, 35%. NWR, 5H (400VMHz, de-DVBO) 0.89 (t, 3H, 15
J=7. 5HZJ I §“§lﬂ 34 (m 2H) 1.55-1.65 (m 2H), 3.85 (t, 2H, J=7Hz),
11. 17 (O%k 4.37 (br.s, 1 H; mz 243. 3[ MH].

15 A flask containing tetrakis(triphenylphosphine)-palladium (0) (56mg, 0.049mmol) was flushed
with nitrogen, before a solution of 8-chloro-3-pentyl-7-(2-propen-1-yi)-3, 7-dihydro-1H-purine-
2,6-dione (96mg, 0.323mmol) in anhydrous THF (1.8mi) was added, followed by DMSO
(0.1ml} and morpholine (0.28ml, 0.049mmol). The resulting mixture was stirred at room

( temperature under nitrogen for 72 hours. The reaction mixture was dissolved in EtOAc (25

20  ml) and washed with 2M HC! aq. (25ml). The organic extract was dried (MgSQ,) filttered and
evaporated under reduced pressure. Purification by amino propyl SPE (2g) loading and
washing with methanol and then eluting the product with 5% acetic acid in methanol.
Evaporation of fractions containing product afforded the title compound as a white solid
(27mg, 33%). NMR; 8y (400MHz, d°-DMSO) 0.85 (t, 3H, J=7Hz), 1.20-1.34 (m, 4H), 1.57-

25  1.87 (m, 2H), 3.84 (t, 2H, J=THz), 11.19 (s, 1H), 14.38 (br. s, 1H); m/z 257, 2[MH"].

Example 13:
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Exanpl e 11: 8-Chl oro-3-propel -3, 7-di hydro-1 Hpurine-2,6-dione O NN N
N 20 3-Propyl -3, 7-di hydro- 1H purine- 2, 6-d! one (J. Med. Chem 1993, 36
(10), 1380-6)(0.3 1.5mmol) and N- chl or osucci ni m de é , 1.5mmuol)
were di s¥Q ??gDI\/F (5mL) and the solution stirred? WP 500t
solution was concentrated and the solid residues washed with nethanol
and filterged |1i0 provi de the product as a white solid (0.148g, 42% . NWR
SH 25 (M d8-DvsO) 0.85 (t, 3H, J=7Hz), 1.65 (m 2H), 3.8 (t, 2H,
J=71-12) é—Els 1 H, one exchangeable not observed to SH 13; niz

229[ vHA Apl e 12:
8- chl or 0+38- chI or o- 3- penal - 3, 7- di hydr o- 1H puri ne- 26- di one- 3, 7-di hydr o- 1H
-purine-2 _6-dione ;x5cci N 30 33 WO 2005/077950 PCT/ EP2005/ 001449 a)

AR b iR S B R B o one o

8-chl oro- 7 ( ,—p%open 1-yl)-3, 7-di hydr o- 1H puri ne- 2, 6-di one (100ny,
0. 44mmois)~ nhydrous DMF (3m) was added sodi um carbonate (0.051g,
0. 484mmy) f After 10 minutes stirring at roomtenperature pentyl

i odi de {0.J063m , 0.484mol) was added and stirring continued under
nitrogen)é roomterrperature for 18 hours. The reaction m xture was
diluted s th water (25ml) and extracted with Et OAc (2x25ml) The

nbi g d d.
pur 11 daen B € -f-&t @r ﬁ ?vﬁ?'fﬂhﬁwﬁ%ﬁ%ﬂ @%@ﬁ@mﬁ’e
af f 8r dRMIf n 0Pl (WS ﬁBf@FJn S%"%l abanste (0F mmﬂ? and) 1-bygmo-3

7. 2[ Ivhthylblignes ¢ iciigo 6SnBrgk Thy IstiBed mikitrs dvas- hBatd@dmerﬁOﬁ@ f@, B dowsdhenHN N
( 5? N 120d aha ebagopatb@iddigesee Tl R(6 Wa fasmt W‘tﬁ%‘férﬂ@dmﬂ?éigdi agdterd( 0)

S e

a- Cﬁorvgfh?ﬁﬁﬂr%% at len!j' ﬂ?éjorg%lftl?rag &f{ cf°%&“%@ t;h"f'eosé?\lellJ rhé’d?\eg Lm
sulfate, flltered and vaporatgéa The r%sn ue was rltur%ted with a mlxture of diethyl ether
10  and cyclohexane to reveal the product as a white solid which was filtered off and dried. This

gave the title compound as a white solid m/z 297[MH’].

b) 8-chloro-3-(3-methylbutyl)-3,7-dihydro-1H-purine-2,6-dione
He. i
L X

16 A solution of 8-chioro-3-(3-methylbutyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione

(0.074g, 0.25mmol) in THF (2ml) was treated with morpholine (0.035ml, 4.0mmol) and the
(‘ mixture degassed by the repeated alternate application of vacuum and nitrogen to the

reaction vessel. The mixture was then freated with a soluton of
tetrakis(triphenylphosphine)paliadium(0) (0.03g, 0.026mmol) in degassed THF (0.5ml). After

20 2 hours the mixture was treated with 2M aqueous hydrochloric acid (2ml) and diethyl ether
(3ml). The precipitated product was filtered off, washed with diethyl ether and dried. This
yiaided the title compound as a white solid (0.036g, 56%). NMR & {400MHz, d%-DMSO);
0.91(d, 8H, 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): miz 257, 259[MH"].

25
Example 14: 4-(8-chloro-2,6-dioxo-1.2,6,7-tetrahydro-3H-purin-3-yl)butanenitrile
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2, 6-di one (96ng, 0.323rrrml) i n anhydrous THE (1.5nl) was added, followed
by DVBO (0.1m ) and norpholine (0.28nl, 0.049mmol). The resulting
mxture was stirred at room tenperature under nitrogen for 72 hours.
The reaction m xture was dissolved in EtQAc (25 CG 20 m) and washed
with 2M HMC 2850798 n) . The organic extract was dried PEBEWpsaver ed
and evaporat ed under reduced pressure. Purification by am no propyl SPE
(29) | oadi znd washi ng with net hanol and then eluting the product

t|

wi th 5%a acid in nethanol. Evaporation of fractions containing
pr oduct rgegt the title compound as a white solid (27ng, 33%. NWR,
8H (400 %-DVMSO) 0.85 (t, 3H, J=7Hz), 1.20-1.34 (m 4H), 1.57- 25

257. 2[ VHI . anpl e 13: 8-chl oro-3-(3-nethyl butvl)-3.7-di hvdro-1

1.67 (m 2'%,{%3.84 (t, 2H, J=7Hz), 11.19 (s, 1H), 14.38 (br, s, 1H; mz
H puri ne- 2, 6-®yone 34 WD 2005/077950 PCT/ EP2005/001449 O H,N N

03,11 INo o AL - TR B k7o ZRRERREREh Y1 ) - 3. 7-li hydro- 1
v e ke dﬁgz,ﬁis,gum-@o@d? ot g

6. 6rmol )125(bf 5, tWFW&@M)S ks /2 354 BT Wi t h sodi um car bonate (0. 9g,
8.5mpol ) and 1-brono-3- nethyl butane (1.04g, 6. 9mm|) The stirred

m xt ureg 1068t 84nRko-3.98 angleevaporated to
dryness e resrdue was I extracted wth

et hyl acetate (3x80ml). The organic fractions were conbl ned, dried over
magnesi umisw fate, filtered and evaporated. The residue was triturated
with a nixt{r f diethyl ether 10 and cycl ohexane to reveal the product
?Z a whb Sotid which was filtered off and dried. This gave the title
npound as_a white solid mlz 297[MH ]. b)
8-chl oro-3-(3-net hyl butyl)-3, 7-di hydro- 1H purine-2,6-dione 0 :xxcl NN
15 A sol uty of '
8- chl or o- 3>~(3- net hyl butyl )-7-(2-propen-1-yl)-3, 7-di hydro- 1H purine- 2, 6-d
ione (0.074g, 0.25mml) in THE (2nl) was treated w th norpholine
.-y I an e degass b eate al ternate
app?q3 nél'ic’@ﬂm %"{2; authn é’hg ?@%@gh P:”B"?ﬁ@ de? (ﬁp{) ‘ffg‘g%@m RS SHIRR ur e
was t hewith peditnecationgtea(52mpuf i@ mwnol) in dry DMF (3mil) for 30 min. Cyclohexylethyi
tT atE r ?gl @bhﬂdepwenml pmsphgwag)\ml %@féuuaﬁcﬁihe( fibang w43 Sigaral 97-4mcdﬁgiafssed
r S
hydrochlg@c m%rh %&l © q%rg?ateh y eé eﬁ @tngja#ﬁamgi gggéj
pr oduct 95838584 | (R eoe"8 ll‘a NQasRBY WTRAANG nyFredeRer SaM 5’ Thia
15 tetrakrs(trsphenylphosphine)pal!adrum(O) (76mg, 0.066 mmol) and morpholine (0 385ml 4.42
mmol) were added and the mixture stired for 18h. A further quantity of
tetrakis(triphenylphosphine)palladium(0) (50mg, 0.043 mmol) and morpholine (0.2ml) were
added and stirring continued for a further 1h. Ethyl acetate and 2M aqueous HC| were added
i (ca. 10ml each) and the organic layer separated, washed with brine and evaporated, The
(V 20 residue was dissolved in THF and loaded onio a 5g aminopropyl SPE cariridge. The
cartridge was washed with THF followed by MeOH, and the acidic product eluted with AcOH
in MeOH (5% rising to 10%). The product thus obtained was further purified by autoprep
HPIL.C to provide the title compound, 5.5mg, 3%
NMR 84 (400MHz, d°-DMSO) 0.80-0.95 (m, 2H), 1.05-1.35 (m, 4H), 1.45-1.55 (m, 2H), 1.55-
25  1.70 {m, 3H), 1.70-1.80 (m,2H), 3.86 (t, 2H, J = 8Hz), 11.07 (s, 1H), one exchangeable not
observed. m/z 297 (MH"),

Example 16: 3-butyl-1-methyi-2 6-dioxo-2,3.6,7-tetrahydro-1H-purine-8-carbonitrile
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yielded the title corrpound as a white solid (0.036g, 56% . NWR 3H
(400MHz, d6-DVMSO); 0.91(d, 6H, J=6.3 Hz), 1.47-1.62(m 3H), 3.87(t, 2H,

J 7 5 Hzgi,?m}sm],gs(spr s, 11-1), 14.38(br.'s, 1 H); nig.oh7 280 MHA]. 25

-2 6 d| 0x0-1,2.6.7-tetrahvdro-3H purin-3-vl| butanenitril echl oro-2, 6-di ox
o- 1 2.6.7 te;{rahvdro 3H—pur| n-3-vll butanenitrile 35 WO 2005/077950

PCT/ EP20 449 HEN N '>--C O-IN\ N N Prepared as exanple 13 using
4- br orm itrile as al kyl ati ng agent NVR 8H (400MHz, d6- DVBO);

1892 OS/\O , 2.55(t, 2H, J=7.0Hz), 3,95(t, 2H, J=6.5Hz), 11.25(br.
S, , 1 (br. s, 11-1); mz 254 [MN. 5 Exanple 15:

8- chI oro 3-(2-cycl ohexyl et hvl) -3, 7-di hvdro-| H purine-2. 6-dione HN ~~N N
10 8- Cfél)leQty??((Q—pﬂfp@ﬁﬂ?I)13.7Jd)|1y3m71ﬂibthﬂf€¥2¢6-dibh@Ufi ne- 2, 6-di one (100ny,
0.442 mml) wag stirred wth sodium carbonate (52ng, 0.486 mmol) in dry
DVF (3nml) jif or30 m n. Cycl ohexylethyl brom de (93ng, 0.486 nmol) was

added, E)e m xture was stirred at 37-40C under nitrogen for 65h,
follo eating at 90C for 18h. After cooling, the solution was
degassed vacuating and introducing nitrogen several tinmes, and 15
tetrakis(tri phosphi ne) pal | adi_un( 0) %&6 0. 066 muol ) and

nor BholA BT sslsé?m Zp ~(&<propeino]-y)-adrdihvdersbid-ouine-2 Aslianiex (108 53mmebeid f or

18h. Aaﬁhydrdsusr DREEN00rhlY wab trebitatinethi IS00;i(pOeqy37drosiplhiane,) 47tk 1odhinuEes))
(50ny, BQ:{ Qé’@wmﬂ?)zrﬁm@h RAERNRLENNG foP 2283 W@rr%actﬁﬂdﬁ]gdﬁgqm bér‘ilhcﬂ\%d

contin for I}F} tat e wer

(co. 8 Meleed e Exn e e W&Paﬂ%ﬁwﬂ%@m P} Fsdana.
vapor éM@aOdm crpcertegtetLe Rgyo 4o gl -WhiteTsiida A His| wrsdweashedtwithahdlg
aniooprcoppgtiexSiRE andr driddd gader Thecuumatd givegthewdiie warmpeshdw(@. 87gT HEBo | hewed
by MeOHyoa he acidic product eluted with AcOH in MeCOH (5% rising to
109 . The product thus obt ai ned vvas further purified by autoprep HPLC
to provide the title corrpound 5. 3% NVR 8H (400MH7, d6- DVBO)

0. 80- obia@*b(lwi1@@@6-7-@6)&&;@-13@%ﬁndihzmp%m@eﬁ Gsdiopen 2H), 1.55- 25 1.70
(m 3H), 1.70-2.80 (m2H), 3.86 (t, 2H, J 8Hz), 11.07 (s, 1H), one
exchangea lefnot observed. nfz 297 (MN, Exanpl e 16:

3- butyli bBhyl 2. 6-di oxo-2,3,6, 7-tetrahvdro-1 H purine- 8- carbonltrlle

N

15 A stired solution of 3-butyl-7-(2-propen-1-y(}-3,7-dihydro~1H-purine-2,6-dione (1.0g,
4.03mmal) in anhydrous DMF (10ml) was treated with Na,CO; (470mg, 4.43mmot) followed
by Methyliodide (275ul, 4.43mmol). The mixture was heated at 35°C for 17 hours. K,COj
(500mg, 3.6mmol) and Methyliodide (275ul, 4.43mmol} were added and then stirred at 50°C
for a further 18 hours, The reaction mixture was allowed to cool then partitioned between 2M

( 20 HCl(ag) and EtOAc. The organic layer was separated and the aqueous extracted once more
with EtOAc. The combined exiracts were washed with brine, dried (MgSOs) 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
concenirated to afford the fitle compound as a pale yellow solid {1.11g, quant); m/z

25  263.3[MH"].

3-butyl- —methyl -2,6-dioxo-7-(2-propen-1-y1)-2,3,6, 7-tetrahydro-1H-purine-8-carbaldehyde

ﬁr

37



36 WD 2005/ 077950 PCT/ EP2005/001449 H NIN OJ-N N a)
3-butyl-7-(2-propen-1-yl)-3,7-di hydro-1 Hpurine-2,6-dione HN N/> N
O-N , 5 A stirred solution of

7-(2- prop%%ny,b%gs’g 7-di hydr o- 1H puri ne- 2, 6-di one (10g % i
anhydrous DMF (100m ) was treated with K2CCB (7.91q, n;cg& /}'%11#1%,
after 10 mnutes Bul (6.51m, 57.2mmvl). After reacting for 2 days the

reactiom mexariéaelawaﬁamfatrgéd WReslbulyRt-wRefy-2A8-blobéma ) ANTlaRy &0 H-Fihpe-
or gani ¢ J § ﬁr\ PRAGARGh SRR F P (6hE ool 7MY il
raigd

coRcen et ol "5*95 (ihe g a@vﬁ?%% N

hot 10 ¢ ‘8"
(8.87g, d#iguepd twrmjcqg—ﬁg CMqvefr 1.§)hours before the addition of anhydrous DMF (177ul,

3- butsyl -2. EQmmbEyI'Fh'é-s(oﬂmpn ojae libwad Jo-\Barih Bi-HOUE ovel 13- puurd then 2t Gasdiuenehed-N
O-N N, yifkpsaft MO { s§19héﬁ TRE nftkture was partitioned between 1M HCI (a(i) and EtOAc.

2 gg%lfha(%g%h%@gé} %O%Qe%rvﬂthjﬂﬁngu&%a; é‘f giving
4. 43nmol9 breym SM§5O'E@) NBP HRFPF| WRS P‘Eﬁfgglby 2P 199) ﬁH@‘QTWF 1RAGa s
heat ed atycldb&ahemitidrdsdargive e dd8 conbadinas 8 whitersbljd a[mmaswsp i MR &

(27519 1gﬂ:ﬁ)@h’tﬁﬁiﬂdﬁ)omsa))eo@fthle@r—firael?tslfqg)n13213L'1r393(1n 28H)P 9 G3-1. 28 (A, Sy, Bher(s 18
Soreso BB LR SR St M Gt R e
aqueous (@RR- rdag H%Egé\és %he conbi ned extracts were

washed with brine, dried (I\/gSO4) and concentrated giving a yel |l ow brown
oi | (1. 2A@)butylamsth@ B Bioxd3-(RuFdpbh-ad)py3,6 7ltbifhy&BE H-pGHhe-8-cabatiiRg Wi th

EyOAc/ cycl ohex ane m xtures. The product fracti ons were conbi ned and

concentr at afford the title conpound as a pale yellow solid (1.11g,
quant.) ;™ N 5_263.3[ M\, c¢)
3-butyl - =2 6- di oxo- 7- (2-propen-1-yl)-2,3,6,7-tetrahydro-1
H puri ne- 8-|car bal dehyde O N N xx 0 37
P 15 k/\ y

A solution of 3-butyl-1-methyl-2,6-dioxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purine-8-
carbaldehyde in anhydrous pyridine (5ml) was treated wiih hydroxylamine hydrochloride
(63mg, 0.91mmol) and heated at 50°C for 1 hour. The mixture was allowed to cool,
concentrated, and treated with acetic anhydride (5ml) then heated at 100°C for 2.5 hours

20 and 125°C for 45 minutes. Again the mixture was allowed to cool then partitioned between
water and EtOAc. The organic fayer was separated, washed with brine, dried (MgSQ,) and
concenfrated to afford the title compound as a yellow residue (230mg crude, 114%); m/z
288.3[MH"].

25 e) 3-butyl-1-methyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purine-8-carbonitrile
H
.
L=

A solution of 3-butyl-1-methyl-2,6-dioxo-7-(2-propen-1-yi)-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 mixiture was degassed under gentle
30  vacuum, morpholine (698ulL) 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 (MgSOy) and concenirated. The residue was taken up in
MeOH and passed down and amino-propyl SPE (Bg), eluting with MeOH followed by
5%AcOH then 10%, 20% and 30%AcOH/MeOH mixtures. The product fractions were
35 combined and concentrated fo afford a pale yellow solid (116mg). This was washed with
MeOH and the title compound a white solid was collected by filiration and dried under
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WO 2005/ 077950 PCT/ EP2005/001449 A pre-dried flask was charged with
3-butyl-1-nmethyl-7-(2-propen-1-yl)-3,7-di hydro-1H purine- 2, 6-di one
(300ng, 1.wév@er7dnd anhydrous THE (6nl), cooled to -7 #ﬁq
nitrogen, then treated with LiHVDS (1.37nml of a 1.0M ﬁ[q oﬁsrmlonﬂ%HF)
The resulting solution was allowed to warmto -60C over 1.5 hours

322 O;ﬁ E) bgciRedigshn 2te*/u )anirdsoumoliMz, GlBNed) 05902(t2§rmn347)5HzThez§q|35t npgt
NOL (2] i %ﬁ@?’?&% %ﬁé%fﬁ@%ﬁé@&?n ??Q*%m% (SRR i ™

and Et 0A¢% organl c layer was separated, washed with brine, dried
(MgSO™M) and concentrated giving a brown oiI (350ngy). The product was
puri f§ ed ER¥m@BHE7( $iMethlP)6-aibxi-2-pentvi-2, 86 ZtiEfeHydres ¢ botrexaBarb bhitidlr €S t o
give the title conpound as a white solid (131ng, 39%; NWR, 5H 10
(400MHz, d6eDMRO 0.91 (t, 3H, J=7.5Hz), 1.28-1.39 (m 2H), 1.63-1.73
(m 2H) 3‘ s, 3H) 4.02 (t, 2H, J=7,5Hz), 5.03 (dd, 1H, J=17 and
1Hz), 5.17 ( id =10 and 1Hz), 5.31 (app. d, 2H, J=5.5Hz),
598609 988(s 1 H. d) 3-butyl-|

- et hyl - 2, 6- |oxo 7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1

H puri ne-8-c bonitrile N NONI15 Il A solution of

3-butyl - 1-net hyl - 2, 6-di oxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-I H purin
e- 8- carbal dehyde in anhydrous pyri dine (5m) was treated with

hydr oxyl am ne hydr ochl ori de 91mmol ) and heated at 50C for 1
hour. Thé) %Pﬁnfu 'é(zn@rgpm M-S - @lb%@ﬂH -puriggRSedianeat ed, and treated with
a et| c anhygdrid (5ml) then heated at 100C for 2.5 hours 20 and 125C for
45 “m nut s Ag n the mxture was allowed to cool then partitioned

bet ween nd Et OAc. The organic | ayer was separated, washed with

bri ne, rif/gSO4) and concentrated to afford the title conpound as a
yeIIowreS| ue (230ng crude, 114% mz 288.3[WH]. 25 e)

3-butyl-1- thyI 6- di oxo-2, 3,6, 7-tetrahydro-1 H purine-8-carbonitrile
HN ( ---N ~NNAsqut|on of

3-bul§l -1 - met hyl - 2, 6- di oxo- 7- (2-propen-1-yl)-2,3, 6, 7-tetrahydro-1Hpurin

e- 8- car BdAprapenhd W)ﬂ%@ﬁﬂﬂyd@‘f&ﬁmﬁﬂ G-giong hSﬂﬁf"@us?v ‘IHEIOO5 nggdiamd cahbyade ous
DVSO (0. mog ‘ﬁmnmdl)f@fﬁ:tp&tWiddddDG@(dthB)Zﬁm{ol)&@TQ,stn@ecﬁﬁrDmF mmaa%mcxfoure
was degasgedrindani &Mt &okd, %’%%I—H;éahbé’f%&h NRelfd eqhe %gmcsft

to stir at

el l ow SQ
partiti off8d e&e%@“@ﬁ){) Cgrtdg t@t%?o@m ggrag YA RYEE q'&?efﬂra\ﬁé?é"t elution
sepat@at edichioeostedipnaite A: 1bii¢hhréometha@&ﬁetbwg®a§e picdided thediie campoundTse pale
resi due yaiRwisak@0.4my, 66%). m/z 263[MH"]

b) 1-methyl-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
C ¢ A
- \N&N
| »
OJ\NK\ N

20  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, 4.2mmol) were stirred and heated at
50°C in DMF (5ml) for 3h. The solution was allowed to coo! and separated between ethyl
acetate and brine. The organics were isolated, dried (MgSQ,) and concentrated to provide
the title compound (0.21g, 100%). m/z 277[MH"]

25
c) 1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-yl)-2,3,8,7-tetrahydro-1 H-purine-8-
carbaldehyde
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McOH and passed down and am no-propyl SPE (5g), eluting wwth MeOH

foll owed by 5% AcOH then 10% 20% and 30%AcOH MeOH m xtures. The product
fractions wgifsdrekOmdi ned and concentrated to afford W
solid (11(3ng). s was vashed with MoOH and the t.t?gwﬁ"“mlé&
white solid was collected by filtration and dried under 38 V\D

2005/ 077950 PCT/ FP2005/ 001449 vacuum (55ng, 28% . NMR, SH (400MHz,

d6- DVsO) _0.P0 , 3H, J=7.5Hz), 1.25-1.35 (m 2H), 1.59-1.68 (m 2H),
3.24 (s, i (t, 2H, J=7Hz), NH not observed to 5H 15; niz
248. 2[ M7}y anpl e 17:

1- Met hyl - 2,6-di oxo- 3-pentyl -2. 3. 6. 7-tetrahvdro-1 H purine-8-carbonitrile
OHN fN{INI N a)

3-Pentyl ¢77-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one xx> 10
7-(2-propen-1-yl)-3,7-di hydro- 1H purine-2, 6-di one (0.61g, 3.2mmol),

sodi um c& Bonethyd-3-RenhbTg2-pBpemtell))3, &dtyderiltiburinecd @teiote (628g, Berammiin
vere stiTregant) M7e(GIb) adbedDBMDT (4nd8TM iMhexame] Mhirer) doasmﬂﬁlafﬁd,the

separat ewéygg@ Wk 7 S bn S8ARE L5 4o 3 tBQ%el?lﬁ&?FﬁrFe% e ec%fla
et ALE 10 e to A BN Mg R i %«eé

el uti
provi dedreagiigntwas Céleﬁ@lﬁﬁowﬁlcﬂéb)/diomf ie aciddPmbwend @Eﬂun‘écbbet\i’gen Siﬁ%acetata
263[ MH Jaf¥) brine. The organics were isolated, dned and concentrated The crude lTgoduc’c was

1- met hy' ried o(@r ch% thi'enl/b i a,emo.% @y O N
EL et e D

|o itk (0.5m, 4. 9mm|) were stirred and heated at SOCln DMVF (5ml) for

3h. The @olMethgire SvdbxaBewWeH742-pepeh-1a1)R, 56 pastedrgdrobei-peai-2tdbbnitrile
acetate and bring. The organics were isolated, dried (MSO4) and

concentr at tpg~provide the title conmpound (0.21g, 1009 . mz 277[ MH]
25 ¢) 1- 2,_6 di oxo- 3-pentyl -7-(2-propen-1-yl)-2,3,6, 7-tetrahydro-1
H-puri ne;8«, bal dehyde 39

1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-y1)-2,3,8,7-tetrahydro-1H-purine-8-carbaldehyde
(0.18g, 0.6mmol) and hydroxylamine hydrochloride (0.053g, 0.76mmol) were heated at 50°C
15  in pyridine (5ml} for 1h then cooled o ambient. Acetic anhydride (0.08g, 0.78mmol) was
added and the solution stirred for 18h. The solution was concentrated to provide the acetate
and dissolved in acetic anhydride (3ml) and heated to 130°C for 3h, cooled and
concentrated to vyield crude product. ~— Chromatography over silica (eluting with
( . dichloromethane) vielded the title compound as a clear oil (0.17g, 95%). m/z 302[MH"]
20
e)1 Nlethyl—z 6-dioxo-3-pentyl-2,3,8,7-tetrahydro-1H-purine-8-carbonitrile

T -

1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-yi)-2,3,6,7-tetrahydro-1 H-purine-8-carboniirile
(0.17g, 0.56mmol) and morpholine (0.6ml, 8.7mmol) were dissolved In THF (5ml) containing
25  DMSO (0.5ml). The flask containing the solufion was placed under vacuum and the air
replaced with nitrogen (x3). Tetrakis(triphenylphosphine)palladium (0) (0.13g, 0.11mmol)
was added and the solution sfirred for 2.5h. The solution was separated between ethyl
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WD 2005/ 077950 PCT/ EP2005/ 001449 ~QUYII OIN N WO To
1- net hyl - 3- pentyl - 7- ( 2- propen- 1-yl ) - 3, 7-di hydr o- 1H puri ne- 2, 6- di one

(1. 05q, S.Wg}”' THE (15ml) at -78C was added Li H in
hexane; 4nmo /ovgéb 10mn and the solution stirred for%a&éﬁhs@ﬁ.}é\g
(0.5m) was added and the solution stirred at -78C for a 5 further 0.5h

then aIeI Queds t(ibn‘ﬂ?éﬁﬂ 9 e R0k & 8h %Fd%nfc@%o?a‘?@ L&y Qgr
ST i e U e e G

dri ed an@hd Hifc antaost edridifiase with LAhe hydrgehieric aaé ar@héﬁﬁﬁ@ #jith eafhd vasetate
silica (@xémhignThecbrgbhion whre rﬁcﬂntedredriedr(éflgsmﬁarjd aooddntratedet haaie /tied kige  (
gggt ﬁﬂéﬁ% canﬁ)pc%a odzédﬁe:s%)t | eMROBP o0fHRS CBCHN Dl (6081, =3 5t32- 3239 m, M 2
1-Nbt hy1 4 ST ERa354 (5 31”)7 Ei%%%de%f’“zzn’i?i,bg;%,”f‘)t@{zzgﬁw b- 1H puri
ne-8-carbonitrile 1A ~N
1- Met hy| Exantpled | 1 xSeBlomeiihs B T 2 5-diorteet r ahydr o- 1

H puri ne- 8- car baI dehyde (O. 18g, 0 6mm|) and hydr oxyl am ne

hydr ochl ori 0.053g, 0.76mmol) were heated at 50C 15 in pyridine
(5mL) f o™ en cooled to anbient. Acetic anhydride (0.08g, 0.78muvl)
was addedﬁ e sol ution stirred for 18h. The sol ution was

concentrdtel to provi de the acetate and dissolved in acetic anhydride
(3m) and heated to 130C for 3h, cooled and concentrated to yield crude
product. Chr t ography over si I ica (eluting with C dichl oronet hane)

yigl ded the title conmpound as a clear oil (0.17g, 95% . mz 302[ MH+] 20
e)\d-Net hyl - 2, 6- & oxo- 3-pentyl -2, 3, 6, 7-t et rahydr o- 1H puri ne-8-carboni tril
e 0 N M) l&-chtbro—&({ﬁ.? (methyloxy)ethyl]oxy}methyl)-?-(z-propen-'i-yl)-3,7-dihydro—1H—purine—2,6—

1- Met hyl gighb=di. 0x0- 3- pentyl - 7- (2- propen-1-yl )-2, 3,6, 7-tetrahydro-1

H puri ne- 8-car$g)ni trile (0.17g, 0.56nmmol) and norphol |l ne (0. 6nd,

6. 7mol ) ssolved in THE (5nml) containing 25 DVMSO (0.5nl). The

fl ask conj, g the solution was placed under vacuum and the air
replaced wt #rogen (x3). Tetrakis(triphenyl phosphine)pal |l adi um (0)
(0. 13q, @»gg ) was added and the solution stirred for 2.5h. The
sol ution wa

449

separated between ethyl 40 WO 2005/ 077950
PCTI EP2005/ OEWL

0\
To a solution of 8-chloro-7-(2-propen-1-yi)-3,7-dihydro-1H-purine-2,6-dione (6g, 26.5mmol)
15 in anhydrous DMF (30ml) was added sodium carbonate (3.09g, 29,15mmol). After 10
minutes stirfing 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 (100mi) and washed
L with brine (100mi), the aqueous extract was extracted with DCM (100ml) and the organic
20  extracts dried (MgSO,) 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 fitle compound as a white solid (2g, 24%), m/z
315.2[MH"].
25
b)  8-chloro-1-methyl-3-({[2-(methyloxy)ethylloxy}methyl)-7-(2-propen-1-yt)-3,7-dihydro-1 H-
purine-2,6-dione
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acetate (20m) and 2N hydrochloric acid (10m ) and the organics isol ated
and washed vm'th brine (3x1 Or). The organics were then washed with 2N
sodi um hydy, lution (2x1 On) and the aqueous a L i.th 2N
hydr ochl or| C 3%?7&§é§nd extracted with ethyl acetate (2%?@%%@9”%3}9
organics were isolated, dried (MgJSOX) and concentrated to yield the
title 5 corrpoun1 (0.0269, 18% . NWVR; 8H (400MHz, CDCI3) 0.92 (t, 3H,

J=THz), 1. 43 (m 4H) 1.79 (m 2H), 3.54 is, 3H), 4.15 (t, 2H,
J=7. 5Hz, n %& s, 1 H; mz 262[ VH ] Exarrple 18:
8- chl oroé\ |- 1- rrethyl , 7-di hydro-1H purine-2,6-dione HHO H /\

r0 O N 10 H a)
8-chl oro- 3- (¥ (2- (et hyl oxy) et hyl ] oxy} et hyl ) -7-(2-propen-1-yl)-3, 7-di hyd
ro- 1H—pur|net;6 dione x "I HN X)C O N N To a solution of

8- chl or o- 7- ( 2opr open- 1- yI) 3, 7-di hydro-1 H purine- 2, 6-di one (6g,

26.5 I 15 [of b 5 09g

20" 15mo]g & R Wor e @%&g@ﬁo@%ﬁ&'ﬁﬁ@gﬁéﬁvéﬁé— A Ginycro” 0

met hoxyetfﬁastwe% Wloé'ﬁl(%ﬁ iBefy mmplpa AR hyPersIpM (15rihwas addpssodivn earbenateng
cont i nugl@.74aglemimiot)r ddien 18t miradas sWTine rshtroom kmpemirlaomemyhoﬂm (Oedatlj on

?11)5 B lrﬁr ;9 Mﬁ%ol? R8s %aaé@arﬁzdsurfhgv@ﬁmmﬁnﬂmbhmtrégew #ysorl 'térﬁ@ér&ﬁr% foh 1EhERS.

Cxtrac JeaeRR g bk jcr ref ek Poduo i@ FRIROM M ESNES H EMAR, c100m)

conbi neoﬁr&nﬂaﬁﬁﬁ’c‘é’m rRiipe o1 ac e °‘i9?€'°r ediagh wasodisdr [“ﬂﬁlﬁ%{)é eregj ang

Et OAc ansbaptretesioloi dffdril| thertild edfripoudreseattamtailo@S¥ ptifeg ([Ri9BYr guantaf ndr ded

a&h ght $goywangi | that was absorbed onto silica and purified by SPE

(

10 5009) eI ut| ng with a gradient of 1:1 EtOAc/cycl ohexane-EtOAc to

afford the title conpound as a white solid (29, 24%, mz 315.2[ MH J.
25 p)  ©)8-chloro-1-methyl-7-(2-propen- 1~y!)-3 7-dihydro~1H-purine-2,6-dione

8-chl oro- I-rret | -3-({[2- (et hyl oxy) et hyl ] oxy} met hyl ) -7-(2- propen-1-yl)-
3, 7-di hydr pur| ne- 2, 6-di one 41 WD 2005/ 077950 PCT/ EP2005/001449 01

i ~N N ~j\CI

Toa solutlon of 8-chioro-1-methyl-3~({[2-{methyloxy)ethylloxy}methyl)-7-(2-propen-1-yl}-3,7-

dihydro-1H-purine-2,6-dione (2.9g, 6.37mmol) in dioxan (20ml) and water (20ml) was added

15 5M HCI (20ml). The resulting mixture was heated at 100°C under nitrogen for 18 hours. The

reaction mixiure was then concentrated in vacuo, the residue was dissolved in EtOAc

(100ml) and washed with water. The organic exiract was dried (MgSQ,) filtered and

evaporated. Purification by SPE (81, 20g) eluting 2:3 EtOAc/cyclohexane afforded the title
compound as a white solid (1.04g, 68%). m/z 241.1[MH"].

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

(_ prepared with SEM protection.

a) 8-chloro-7-(2-propen-1-yl)-3- ({[2-(trrmethylsnny)ethyl]oxy}methyf) -3,7-dihydro-1H-purine-

2,6-dione
y
| r}—m
N

Sl'-n..
25
To a solution of 8-chloro-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione (5g, 22.1mmol)
in DMF (80mi) was added 2-2-(trimethylsilyl)ethoxymethyl chloride (4.3ml, 24.2mmol) and
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p'N N To a solution of
" 8-chl oro-3-({[2-(net hyl oxy) et hyl ] oxy}net hyl)-7-(2-propen-1-yl)-3,7-di hyd

ro- 1H puiiggnzefe@di one (2g, 6.37nmmol) In anhydrous DMpciRafesoy@s added
sodi um carbonate (0.743g, 7mml). After 10 minutes stirring at room

tenperature nethyliodide (0.44nml, 5 7mmol) was added and stirring
cont i nuegbdiungl esrboidte 0@y, 24. 2;mtmm iMdtepstirdigsverdight al Bdnotehseratillaoveeapt | on

m Xt ure @S QQ@We‘thﬁ’lﬂ Mty RRHA [amdacreh ﬁrﬁaSIzd%n%nsaeé \s%dufnnc Sh%ffe
(Vosos) i & JamEflere peled a?deét"f'%g"%%"ﬁfavef ha Bl dTegsAgRd LI

oi I ( 85%&1% paniieneddmgveaqzintil agmng etyjagetaiasiThe orggmg)extract was separated,
8- chlfor oyashedewity| bidnd, deed)pe\ng$4yl 3md3 dondentratedo- 1 Rdrificatione b, Giahgefe |
N O O Mrdfatd %li(%ﬁﬂh tu'sﬁ’u epélllca cartndge eluting 1:4-1:2 ethyl acetate/c_:)/clohexante afforded

8-chloro 5y k] oxy} met hyl) 2- propen-1-yl)-
3,7- di h@%tl{g3 %B%)’one%a)zg\hmj]Wmml) I n dioxan (20nl) and

wat er (20nl) was added 15 5M HCl (20m)). The resulting m xture was
heat ed ab) d-00@odhaethyh7(2-prpeen-f -3t 2Hbimethy!siyistnéaxinethyistdinerods-
t hemoconsigng2d-g¢iohé N vacuo, the residue was dissolved in EtOAc (100m )
and washed with water. The organic extract was dried (MgS™4) filtered
and evaporated. Purification by SPE (Si, 20g) eluting 2:3
Et OAc/ cycl oh xa;}eﬁafforded the title corrpound as a white solid (1.04q,
68% . n z 2 VH 1. 20 AIternatwer
8-chloro-1- met!h%l)—CV (2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one can
bi pr epafé h SEM protection. a)

hl or o- 7- propen-1-yl)-3-({[2-(trimethylsilyl)ethyl]oxy}nethyl)-3,7-
di hydr o- 1”;purine- 2,6-dione JRRR~ -N HNg O NN rJc 25 To a solution
of 8-chlofo-7-(2-propen-1-yl)-3,7-di hydro | H purine- 2, 6-di one (6g,
22. 1rrm)|)' | n DMF (80nl) was added 2- (tr| met hyl si | yI ) et hoxynmet hyl

Sodi um ol BRI o 5-E2 Been R G atASH BB maRb bt -H

t enper at uf-gurmez éridigne (3.14g, 8. 82mmol) in DMF (50mf) was added methyl iodide (0.659mi,

15 10.58mmol) and caesium carbonate (3.45g, 10.58mmol) and the reaction mixiure stirred

ovemnight at room temperature. The reaction mixture was partioned between water and ethyl

acetate. The organic extract was separated, washed with brine, dried (MgSO.,) and
concentrated to afford the title compound 2.99g (92%); m/z 388 [MNH,"].

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

| =
(.‘ :j\iﬁ[:}—m

To a solution of 8-chloro-1-methyl-7-(2-propen-1-yl)-3-({[2-(trimethylsilyl)ethylloxymethyl)-
3,7-dihydro-1H-purine-2,6-dione (2.99g, 8.08mmol) in DCM (20ml) was added TFA (10ml)
25 and the reaction stirred for 2.5 hours at room temperature. The reaction mixture was then
concentrated and the residue treated with further DCM and evaporated once more,
Purification by SPE (Si) eluting 1:9-4:1 ethylacetate/cyclohexane afforded impure product
(1.31g), which was dissolved in methanal (20ml) and {reated with sat. potassium carbonate
ag. (20ml). After stirring overnight the mixture was partitioned between water containing 2M
30 HCI (1ml) and ethyl acetate. The organic exfract was separated, washed with brine, dried
(MgSO,) and concentrated to afford the title compound 0.87g (45%); m/z 241.1 [MH"].

d) 8-chloro-3-hexyl-1-methyl-3,7-dihydro-tH-purine-2,6-dione
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further 2-2-(trinmethylsilyl)ethoxynmethyl chloride (4.3nl, 24.2mol) and
sodi um carbonate (1.3g, 12.1 mml) were added and stirring continued
for 2 hourgo 88@7%LRaCti on m xture was then partiti onedpgle,k }%20? (bLI c
aq and ethyl acetate. The organi c extract was separated §4H% ¢ h
brine, dried (MJSO4) and concentrated. Purification by BiotageTM
chromat ograt phy using a silica cartridge eluting 1:4-1:2 ethyl
acetate/cycto xante afforded the title conmpound (3.14g, 40%; niz

374. 2] I\/NH4\,

8- chl oro- : y L7-(2- propen-1-yl)-3-({[2-(trimethylsilyl)ethyl]oxy}net
hyl ) -3, 7- odi ydro-1 H 10 purine-2,6-dione \NN 11 /~C OJN N To a

sol ution of

8-chl oro-7- propen-1-yl)-3-({[2-(trimethyisilyl)ethyl]oxy}nethyl)-3,7-
di hydr o- 1H—p |ne 2,6-dione (3.14g, 8.82mmwl) in DV (50nt) was added
nmet hyl |od| de 659n1 15 10, 8 %) and cagesi um car bonate 3. 45¢,

10. 58mol § é:’ndscf piony gkt PERIORR-Imety™-&?-Proggn, 3@@@7 -ghydrar "f"%f'f'\e -2,6-dione

t enper at (108mg,THet2rerae} i ipnantiydious eDMﬁs (3maly twasn @dderktondism watbenaten (B8eighy |
acet &4 e. o 5@monamkrci (e irinudsd stifvsy RSPRToaIde d0.08mE ES4Minbl) vk AMRled Hnt e

gSNgS[ml\/?\ll—%g lon%& DL RS rhén MrhQSrGuld hdk} ﬁ&rﬁgé:rpﬁpgb”ﬁgw% PaBPhI2 Bamg! 2

8- chl or o0-¢ %’i“ﬂ‘}/ ‘a5 ten ridacdhand) the) reaction vassel, avapuaiad And fivebed withiinigiogen ~N
uQ O ~J (N3Y¥omerpbolngt (Os3Tmif 4.3mmol) was added and stirring at room temperature under
8- chl or onifrogeet frtinued fr @ eRes - Thirpadliod tliduret wagratuiyd &rith WHDAE lmwpéua et

hyd ) 14 3, y r 6

6;10 e‘czf% ;é&% i; éd‘%g.%% hequ“Q ;afngc %gt?aic;[?” %@J % at room
t enper atﬁ 'E?tf SrPyn?'Q‘f‘?R BP)&SE (@H" ‘Bﬂ% ORPGHNY,A Wﬁé"?%@’l'&lue
treated MEQH efere ralvtinoChe drerust witlo 5%t AeCldiMadhnsfierded [ty tifg eermpaswdias HPE
E fl élel) UWhlttgso]Jd 9658Hd, HPA)%/NHR@B@M@OMHQJ dfr[ﬂ\z!agﬁ) a6 qt, deid JETAR)r B23N 3d YR

. 319 I r t
pot a M’fﬁ oﬂg?ém §ﬁ? %’%M;BHY%?@?P@I ?rﬁgz)gagr‘}%l ﬁts?ﬁl!;@‘ &nﬂx?ﬁ%
was ii ned betvveen wat er containing 2M 30 HCl (1 n1) and et hyl
acetate. The organic extract was separated, washed with brine, dried
(MySH4) amlnpwnmesuchlatcaﬂniemmipmm-m,Mihwrbl-m-gmcm@dioae87g (459 ; mz
241.1 [MHd]. d) 8-chloro-3-hexyl-I-nethyl-3,7-di hydro-1
H puri ne- 2, 6- d| one 43 WD 2005/077950 PCT/ EP2005/001449 \ H1 & ON To
a sol uti bR,
8-chl oro- I;\rre h}ﬁ-d? (2-propen-1-yl)-3,7-di hydro- 1H puri ne- 2, 6-di one

20
L' Prepared in similar fashion to Example 18 but using propyl iodide fo alkylate on N3.
NMR 8 (400MHz, d®-DMSO) 0.87(t, 3H, J=7.5Hz), 1.61-1.73 (m, 2H), 3.22 (s, 3H), 3.89 (,
2H, J=7.5Hz), 14.45 (br. s, 1H), m/z 243 [MH']

25 Example 20: 1,3-dibutyl-2,6-dioxo-2,3,8,7-tetrahydro-14-purine-8-carbonitrile

s

a) 1,3-dibutyl-7-(2-propen-1-y1)-3,7-dihydro~1H-purine-2,6-dione
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(100ng, O0.42mof) in anhydrous DVF (3nl) was added sodi um carbonate
(58mg, 5 0.54mmol), after 10 mnutes stirring hexyl iodide (0.08m,

0. 54rm0|)“y@§00§§1p@5 and the reaction mxture stirred a rature
under nitrogen 90 hours. Pd(PPh3)4 (73ng, O. 063mTt§ ?‘%%0% e% added
and the reaction vessel evacuated and flushed with nitrogen (x3),

nmor phol i ne (0.37mL, 4.3mvl) was added and stirring at roomtenperature

under nijtrogen continued for 4 hours. The reaction mxture was dil uted
with Et (25mL) /and 10 washed with 2M HC1 ag. (25nl). The organic
extract igd (MpSH4) filtered and evaporated. Purification by

am nopr opyl 'S 59) | oading the conpound and washing with MCH before
eluting t oduct with 5% AcOH/ MeOH afforded the title conpound as a
white solid £65ny, 54% . NVR; 8H (400MHz, d'-DMSO ) 0.85 (t, 3H,
J=7Hz), 1.2B-1.33 (m 6H), 158168(m 2H) 3.22 (s, 3H), 3.91 (t,
2H, J=7.5Hz), 14.46 (br. s, 1H); mz 285. 15 [MHQ . Exanple 19:

8- chl or oAmsopuiemyf 13- %hblb\él’b@nﬁ“ﬂ?l (HQ@rwal ipLanhrdrons OME 69e) \waieated
O-N N 2w|tHPtKe¢>e§ €812¢,n3ammbl) dollofvad oy catylt loromiceen{®l &mi 1 82imtol)U The gnigiurPwhs

i odi de t &l geee lﬂﬂeNﬁﬂroB@ﬁogh'a(rﬂ)ggwﬂﬁer &%fr%v%q)t e Fbldre ﬁ%‘ Spaigz)né&*z)

16117 1

H, mz ’M‘#lé?erf@d LQ&%I A %m% ot l\ﬁtHCI(aqFWas 234 aaud1 séparation The’

3- di but vPrganie-layesxuap sepayatedt id ey aeusopseytiacted-apce anerenwith IOAg Fhe
ffIN a) donbickdetirctsiwgra-vpashpe nvith byahé @ied-(MgiSYQr and thrmenirated 2o GfcH ahe

44 VO 20Qf/ Off3am £5-44 &P&M@éé&% "rb@%) ke 805 8 D&g' ution of
r@ fgedN- butyl xant h| ne 10g, in anhydrous (80mM ) was

th K2CX3 % 8mmol ) foIIovved y ally) bromde (3.6nt,
42rrrm|) th@“W)&'@P@Y\T%@ '%Oﬁe(atpéfapeaﬂ 35)5@3'@ﬂd@?rawdfq-&)’d@ﬁf"ﬁ%ﬁ"cﬁ@oh\éﬁes
After cooling to rt the mxture was partitioned between water and Et OAc.
A few m$ of 2M FCl (ag) was added to aid separation. The organic |ayer
was sepa%; a,»g the aqueous extracted once nore with Et OAc. The

)\

'

A solution of 1,3-dibutyl-7-(2-propen-~1-yl}-3,7-dihydro-1H-purine-2,6-dione (3.0g, 9.9 mmot}

15  in anhydrous THF (30ml) was cooled to ~50°C and treated with LIHMDS (18ml of a 1.0M

solution in THF, 17.8mmol). After 1 hour at -50°C methyl chloroformate (1.9mi, 24.6mmol)

was added and the mixture allowed fo warm to -30°C over 2 hours, then quenched with sat.

NH,CI (aq) solution. The mixture was partitioned between EtOAc and 1M HCI (aq). The

arganic layer was separated, washed with brine, dried (MgSQ,) and concentrated giving a

( 20 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 yelfow solid (1.35¢, 38%). m/z 363.2 [MH"].

¢) 1,3-dibutyl-2,6-dioxo-7-{2-propen-1-y1}-2,3,6,7-tetrahydro-1H-purine-8-carboxylic acid
Lt J

N%fN OH

iji N/ [8;

A stirred solution of methyl 1,3-dibutyl-2,6-dioxo-7-(2-propen-1-yl)-2,3,8,7-tetrahydro-1H-
purine-8-carboxytate (1.30g, 3.6mmol) in MeOH (15mi) was treated with LIOH (215mg} and

25
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conbi ned extracts were washed with brine, dried (MgSO4) and concentrated
to afford the title conpound as an off-white solid (12.23g, 1069%9. nmz .
305. 3[ MH]wo.200587R%e Met hyl

1, 3-di butyl - 2, 6-di oxo- 7-(2-propen-1-yl)-2,3,6,7-tetrahy réEPZWSer“l ne-8-c
arboxylate NO ONO ~ 1 A solution of

1, 3- di bufkr @-5rR). PFRP8MolrayAdrt B Fnisiuhy #EOdikitbdowitti Wate? afid HOme alids g to 9.9

ol ) % I%ﬁ %@Wﬂq Eg%tbgttm 48 gﬁ@ @qgengo gﬁe& e, Bibd

Li HVDS ¥ 1 50C

et byl MG R ? 0 aﬁczrgéhﬁa 15 omprdind s Vel ol @ﬁ%ur@e (1:2g

al | owed &8%6aYan3d8.2] d: over 2 hours, then quenched with sat. NH4C

(aq) 5sol ution. The m xture was partitioned bet ween Et OAc and 1M HCI

(aq). 1, 20881-5 6l4B!7- GRAOR ngb%r RERRF-WHLLrRE A osiérh@@ (MgSO4)
0 dar e ol was

and conc ntrate Iving a orange oil (4.079)

taken upiyn % OA\C/ cycl ohexane and passed down a Si Bi ot ageTM

chr omat og apEy m. The product fractions were comnbi ned and

concentr at drd the title conpound as a yellow solid (1.35g,

8% . sz : .

1, 3-di buti//t{-E, 6- di 0XO0- 7- (2-propen-1-yl)-2,3,6,7-tetrahydro-1H purine-8-c
[

ar boxylic ~OHN x/ ONNO 251 Astirred solution of nethyl
1, 3-di but yI"- 2, 6-di oxo-7-(2-propen-1-yl)-2, 3,6, 7-tetrahydro-1 H

pur i ne- 8 cirred eplutive of 11,30iityB2, 6+linxb 7 -Rprivied -{I1L5616) 7-sershydred Hedirine-8h

'l&l tOe_| (2 fﬁ@ E’cﬂgcud 43, o %9@%!)0717%%%@/ WQ%@%@ : ugﬁﬁ(?ﬁg tr@éte@rﬂﬂih
2%l S PR (i g W&@ i Sl ffor,R ST gl AR was
separ at erfrtitinasth betwren RMJ'F‘@%%‘I c. (Tiog StepnicalaYer svascaeneradade washedawithor d

t he tit|sat.obyial)asiuiony,drihevihew driat ﬂmcmj aed Cdncagtrate@8Pdng an @range oil

:;43. 3[ b A 2% q'}le product wag purn‘ued by B!ota? chromatography elutj Olng inth 5%—»40%
a1r bex:am' Ac eygolﬁng\(e )ﬁ(ﬁ bF\T t’ﬁ a@propngte fractlorfs were com[nneg an8 c:onceﬁtJ arteg %

15 give the amide 90% pure (790mg, 78%). m/z. 392.3[M+formic acid-H]" .

e) 1,3-dibutyl-2,6-dioxo-7-(2-propen-1-y1)-2,3,6,7-tetrahydro~1 H-purine-8-carbonitrile
g A

¥ o=

'3

(" A solution of 1,3-dibutyl-2,6-diocxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1H-purine-8-

~ 20  carboxamide (300mg) in anhydrous DMF (7ml) at 0°C was treated dropwise with POCI,

(237ul). The ice-bath was removed and after 2 hours the mixture was partitioned between

water and Et;O. The aqueous layer was re-extracted with Et;O and the combined extracts

separated, washed with water (x2), brine, then dried (MgSQ,) and concentrated, giving a

yeliow oil (312mg). The oil was taken up in cyclohexane and purified by SPE (Si, 10g)

25 eluting with EtOAc/oyclohexane mixtures. Concentration of the product fractions gave the
title compound as a colouriess ofl (150mg, 53%);. m/z. 330.3[MH"].

f) 1,3-dibutyl-2,6-dioxo-2,3,8,7-tetrahydro-1H-purine-8-carbonitrile
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| A stirred solution of
1, 3-di butyl -2, 6-di oxo-7-( 2- propen- 1- yI) 2,3,6, 7-tetrahydro- 1H puri ne- 8-

ff carbox 0(1.0g, 2.9nmmol) in anhydrous DMVF (1

sequent i a%yﬁgs?@?t%ed with 10 DIPEA (1.1nl), PyBOP, anggjﬁ’%ﬂ’%@é“"(‘%”esrrn)
After 2 hours the product m xture was partitioned between 2M HCI (aq) and
Et CAc. e organic layer was separated, washed with sat. NaHCO3(aq)

sol uti o-rE\Lb |rhe then dried (MySO4) and concentr at ed giving an orange

oi | (ca product was purified by BiotageTM chronmat ography

el uti ng /e> 0% Et OAc/ cycl ohexane m xtures. The appropriate
fractions re conbi ned and concentrated to 15 give the am de 90% pure
(790mg, 7899 . mz. 392.3[ Mform c acid- H]

e) 1, 3-di butyl -2, 6-di oxo-7-(2-proper-1 7-tetrahydro-1H-purine-8
- car bon#t r jSolutiony opf + 1R-dibutyls2, b‘aitpw {- (%P"@B%fhﬂ B2 %8, 7-tetrahydro-1H-purine-6-

1, 3-di buambm&utﬁﬂdomgoeZamﬁ}ol)nmpﬂl'aydrouyIU—IF2c4B1I)Gan?i-ar¢1mes!m,lS(1E$wn Miae- 8-

20 car bgxa é i o@imdMTHe Riblturdt wlE dasdddCah®s germepw se

h POC1
it Br ¢ 9&3‘%‘%5‘5’?5“3"8% i < B o gt
r e- ext r ¥ellowaselitian E??@aﬁ'ﬁﬁ‘qdhget\ﬁ’%‘?ﬂa?%ﬁ 5%)r%ﬂgt EtOAGe Qﬁ‘a‘?@ﬂ“c VRYEhE@S W t h
wat er ( s@jaratbd,iweshed ivith bdné, ddeq Nmm) archebneemicae. iTae (E@Eldl.@l wasrigken upyiel | ow

oi | (31REOH andGRbéd \Wown t e BmINB-probyF YWHEO By 28Rt thith Uik DHe fhilbYe SBF
(Si, 10 %Sﬁ)f/e lA‘éﬁ)H? \61-5 hrr@;ﬁﬁﬁfcfgﬁte%%fﬁaﬁ'@m% %@Ergfwh%ﬂ%q%%ésﬁgy %ﬂt of

E%g Hefo onrcgrgﬁ I lgg,ggl ﬂrﬁ}phxexapﬁ to ‘afford the title compound as an off-white sohd
13- di b(ﬁOyngh 24%). M 61 Z00MBlz7 d+RVESN P BO@piH-IBUEH N7 SancadHim N 2541135 (46 O
2005/ 071@5@29@1’ 55700 A)00544 39 (mN2iN, BI87At, 201, BETH), D5 (t, 2H, J=7Hz), NH not

13d|b d penlyl) 2367tetrahydro 1H-pur|ne 8-
car bonl el (@bl'gm{t’r%?é%ﬂ@ﬁ i n anhydrous THE (4ml) and anhydrous DMSO

(0.4m). was treated with Pd(PPh3)4 (74rrg, 0. 064mmol ). The m xture was
dega8sexample 21gdBdibutd-8rig g ) added, and left to
stir at it under nltrogen for 4 hours The vyellow sol ution was

partiti oned between 2M HCl (agq) and Et QAc. The organic | ayer was
separated, washed with brine, dried (MySO4) and concentrated. The

resi due slltalken up in MeOH and passed down and am no- propyl SPE (5g),
eluting with| y foll owed by 5% *50% AcOH MeOH. The product el uted
with a s N Tmpurity which was washed out,

A
e-2,.87al

A stirred solution of 1,3-di-N-butyl xanthine (100mg, 3.39mmol) in anhydrous DMF (3ml) was

treated with NIS (894mg, 3.76mmol) and left to stir at rt. under nitrogen for 23 hours, The

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

C separated, washed with brine, dtied (MgSO,} and concentrated in vacuo. The product was

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

mixtures. The product fraction was concentrated to afford the fitle compound as a white solid

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

25  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
N
7 j\ | )—ct
o N N

HC
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10 after concentrating, with cycl ohexane to afford the title conmpound as
an off-white solid (30ng, 24%.NVR 3H (400MHz, de-DMSO) 0.89 (app. td,
6H, J=7 1.25-1.35 (m 4H), 12.48-1,55 (m 2H), 1.58-1.69 (m
2H), 3. ?‘E"Sf%ﬁ“\]:mz), 3.95 (t, 2H, J=7Hz), NH notPCIJHRM5paH4E o0 8H
15; mz 290. 3[ MH]. 15 Exanple 21: 1 ,3-dibutyl-8-iodo-3.7-di hydro-1

H purine-2,6-dione o HH AN 1| O~ N A stirred solution of 1, 3-di - N-butyl

xant hi_pe (100ny, i nh was ate th NI'S
(Samg. Toa yRRmE o ShEOFArrbws CEPPST o R o fHB e o s @olsar s
The 2B70¥nyoel} eanda§8g%@:-t (2540 d0. BE&FW@@}] i a@nhyﬂmsc@ q)5nelblwas @ddethd

Et OAc. chidieacetophirile ¢0.084al, 0veSmntdls Fhandtied, wasisdutel ui SO?Chb 1@ hodrsitiesh

( '\/%3045)”0@@&1 t&e&%@w éﬁcﬁ@edd&sé’cﬁﬁﬁw aTjh%tI@erQHﬁﬁ t%smtréb‘érn ﬁfr&%c@cy T@Assi ng

e s TepatSh nRg PE@Phor e, h@ﬁ*@@‘nﬁ" a%cif@ét adc%%'aﬁ'afus%@e%fﬁde
conpouige 9rg t\ﬁfﬂr? éﬂ%ﬁhoi"&?( Gt} Q?I’%’O wig-adasd and doavmixture) Btrp/siiyfor

(app. t3houtdt rl Ihe nistoc: vdadzpartlttbn&dbaiw% 2VhHCE) arkbEIDAESTHe drdaficiayadl- 1) ,
1. 56- ]\nr%@aeﬁaﬂa’ce%"ﬂuasl%o&ﬁ)tr( Bnnezh’wedJ Zand cbn@énttdied. 2He reékfdlieitdftakelt- 10

(3 s
Smbutg_jplyeﬁﬁg ? %ﬁg)rgo %ﬁg % B¥I %;ljre%'t'TﬁthMeOﬂfoJ?‘y% %‘f%nl tril
e Gy NeRH-Tae produgs Hasen B’??Q@U’ep gedingsthe die gomPatidB2maxt ur e
of 3- H@é%); MNMRHGFAPMHZ, 22-PMREYP-90- (4 I3+, =T 5idihy@bd- -3Hp @H),re6@1.68 (mone
(200nmmpH), Do & /7am0EY . AGT2ASEH) 2b7mr s O1HYY @eeda) 2 IMNEyhy dr ous DMFE (5ml )
was adde?d cgl oroacesfeﬁl trile ((() 052:17%& 0m85mml ). ! Thl-zﬂm xture was
djeat ed_at 50C for . , t and degassed
nder BEgRR %R @ OpfiS RIOBY#n 2y 1-yljacetoniiie at ed
tw ce. Pd(PPh9)4 (82ng, 0 O?lrrrml) was added and t he mxture degassed
once nore, hefgre norpholine (0.617m, 7.07mmol) was added and the
m'xture;/i’ef; stir for 3 hours at rt. The mixture was partitioned
bet weeh 2p. 4 q3 and Et OAc. The organic | ayer was separated, washed
with brine, Jdried (MgSO4) and concentrated. The residue was taken 10 up
in MeOH and passed down an am no-propyl SPE (5g), eluting with MeOH
foll owed bys5- 10% AcOHI MeOH. The product fraction was concentrated

gi vi ”%)B@ldi‘d)—?l E-p '-W)d?; E%?B-S'K alﬁ%ro-'l%rm&ﬂd(di@%ﬂ"z de-DVBO) 0. 90

(t, 3H J=7 ;;7

j’\ | :,)—cl
N

o]

20 A mixture of 8-chloro-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione {1.5g, 6.6mmol), 1-

iodopropane (1.2g, 6.9mmol) and sodium carbonate (0.9g, 8.5mmol) in DMF (40ml) was

( | heated at 50°C for 18 hours. The reaction mixture was concentrated in vacuo and the

residue treated with water (60ml) and extracted with ethyl acetate (3x 80ml). The combined

organic extracts were dried (MgSOy) filtered and evaporated. The residue was ftriturated

25 with ether/cyclohexane, the solid was filtered off and dried fo afford the title compound
(0.82g, 468%); mfz 269.1 [MH"].

b} (8-chloro-2,6-dioxo-3-propyl-2,3,8,7-tetrahydro-1H-purin-1-ylacetonitrile
H
4/;‘{@:[5—0!
0¥ N N
CH,
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2H), 3.94 (t, 2H, J=7.SHz), 4.87 is, 2H), 14.72 (br s, 1 H; mz 299.2

[ MNHA+] . 15 Exanple 23:

8- chl or jo@ 0- 3- propel -2, 3. 6, 7-t et rahydr o- 1H tonitri
I(e N N'W%%O@Nwé@—l?( a) g CE| oro-7- ( 2- propen- >1/ yl) - 3- B?éwﬂ%@%&) %ydr o-1
H purine-2,6-dione uf HNN ONN 20 A m xture of

8- chl orosatuifdd pf Gpertord-7y(Rprehei-TeiH-propyt B F-gibydrod+2pGingi fdiotd . (B967g,

6. 6MDb)2srkol) RADMFOERRE wab- t?éhtecﬁmﬁm’ﬂéleétumnéhrﬁwté”ﬂ)@@ ) ONB5RmMbE A

8. Smmé}orﬁ&c |trﬁe ?ﬂ‘ﬁ%mﬁml hﬁ’gt’ﬁq?ﬁé w'é_’agq;le %r ? f(r‘Hr h?s mg}%ﬁctl on

m xt ur e was concentra

(60m) cafied & emRienkiemperaiure: hie DMa‘E"aﬁ ée"C?%’? S@rYﬂ’?UO W\%m?o'i?ﬁidH%@'ea’@ﬁgam c
ext § acwith vigiFe(2hl). ethyg B@@{M)Namdegmd baribe evensssiva application ofesicdure ands
trituraiegden preshiretoathd e&ddENE Intiteramie riki@reswhs thotasedtbd twith et Mlmand

dried 0 m d {2 la rﬁo 2@%
L B o Yot o et LS Rl o

8- chl opyraptgdowisy @blewfor!rywﬁmt)pﬁ@wgaelcftaﬁtlwdwemmmdw@:dze‘@mr%
(01067The r@sidbenwis) subjedibdd ¢ Qdrificaties by ewmsediredied MRS o naffoad b aitie
(0. 082g4m @énﬁ@h)wﬁi@sol@rme%%btﬂﬁﬂ (.Q e, S50 'dssTh%H

m xt ur h o to ien
tenperiﬁs’?@> Rt LRI A 2ﬁtmm@ewmm i th
THE ( 2/i3 2681BT kol vent was degassed by the successive application of
vacuum and nitrogen pressure to the reaction m xture. The m xture was
(h% t eeahgd Vo4 h noBRARk-

etrakj s(tri qenylphosp Ine)pallTadiu g,
hour s re was treated with 2M aqueous hydrochl oric acid (2nt)
and the o cti extracted with chloroform (3x5m ). The organic

fracti af % i ned and evaporated. 10 The residue was subjected to
purifi cat yYWmass-directed HPLC to afford the title conpound as a
white sol SQZO.OZZQ, 33% . NWR, 8H (400MHz, ds-DMsO, 0.88 (t, 3H,

J=7.5Hz), 4.63-1.74 (m 2H), 3.91 (t, 2H, J=7.5Hz), 4.87 (s, 2H), NH not
observed t H 14, mz 268 [MH]. C 15 Exanple 24:
f8 chl Brepatsd( 2- ey cl ofrablopd-2Bkiiaxp-Pprepyhcs® 7-2etmhgdrp-tHépurith{asebritfer i n- |

(example 23) using 8-chloro-3-(2-cyclopropylethyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-
20 2,6-dione.

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

(q, 2H, J=THz), 4.04 (t, 2H, J=THzZ), 4.87 (s, 2H), 14.68 (br. s, 1H); m/z 294 [MH"].

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

oS

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

H N
N
| o
OJ\N N

F
FF
To a solution of 8-chioro-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione (1.5g, 6.62mmol)

30  in anhydrous DMF (50ml) was added sodium bicarbonate (0.98g, 9.25mmol) followed by
49



yllacetoniiittrriillee N Il ~~-CI  ON N Prepared as
(8-chloro- 2, 6-di oxo-3-propyl -2, 3,6, 7-tetrahydro-1H purin-1-yl)acetonitri

| e (exg‘;@}o g,% usi ng
8- chl or o- 320" | opr opyl et hyl ) - 7- (2- propen- 1-yl ) - 3, PCAERJWHBLIH4E pur i ne-
20 2, 6-dione. NVR 8H (400MHz, d6- DIVBO) -0.06-0.00 (m 2H), 0.31-0.39 (m

7 J=7 4. 87
E&? 4 i%tuééa-iggdoéthgpﬁﬁ C% 5 &@?ﬁ) i%rel}'re%f]éd th %lrrg}gl fgt}gﬁz I)af
03C (wndsr hy atmasplpre AT HYIrgdes. Ahg; B-Yag4a ﬁ‘chéa seoldicpA@bient 25 |
tppapeyature FOrFiOh tign heated for 48h at 120°C Additional 1,1,1-trifluoro-2-iodoethane
chl qo@a3d-Z @srmnolp aas hdyed amt thd nixtdret Helafdduo Mot h fidtnér dh.noréreatveht purin

8
g , 6- \ﬁHSQBﬁt?véﬁ(GndeNéaugecr Brggﬁu}éﬁl’cﬁﬁug?&r e triturated Wig'l %Clc&il then fii%eieds

chlor 2-propen-1-y ro-1H puri ne- I one

6.62mmol ) T 30 in anhydrous DVF (50ml) was added sodi um bi car bonat e
(0. 98glhegesdinfap reraatesiising§-chlarg-inG-proesy by Sedimom-tEzuias-864diare

1, 1, 1-(8:8D4,! 16o8romdl), sutiamt bisarbofits 25,5237 Ammol) Bndridi, 14nﬁnumo>q-mu@etm@t ed
Wi th shiohs, H@%nﬁxﬁén il droedSVEN S miR f’rhatnﬂﬂﬁﬂéfwers%e@{edr?gﬁ il 6?19&82 oEh

ol et U <4y 8o el fhen 8 BELBL Ol t%?rbﬂifﬁeg" heated

2.05mol ) was added and the m xture heated to 120C for a further 3h. The
sol veCIY filhatesrfeomn thedwonrdies wereciwobihedr essentmatathohdeh eeduesd presstre itHemr at ed

wi th DeMiddedind Bidigjetd chu%ﬁ%tdg%’&ﬁﬂ(@ﬂtlﬁ@ﬁutﬁ ePEGHRAn/ShN%acetate 1 1 then

asomon oS RS o <P9é%2#orlﬂ%%g§ﬁ**‘1' one (550

$ 1-trifluoro-2-iodoethane (4.05g, 19.3mml) in anhydrous DVF
(125n1b)) B-chlveo-ictityliB-€2 2R rithmatedio/| ) HT-dib@lroatiH-4iDE:2,8-Hiend 0 sol vent renoved
under yreguced pressure and the residue triturated with DCM t hen
filter'eg: filtrates fromthe two runs were conbi ned, concentrated
under s ‘f)r essure then purified using BiotageTM chr omat ogr aphy
(eluting jwi th cycl ohexane/ethyl acetate 1:1, then 7:3) to give the

title & ound as a white solid (1.6g, 23%9. mz 309 [ MH].
FF

To a solution of 8-chloro-7-(2-propen-1-yi)-3-(2,2,2-trifluoroethyl)-3,7-dihydro-1H-purine-2,8-
dione (0.070g, 0.23mrmol} in anhydrous DMF (2ml} was added caesium carbonate (0.085g,
20  0.26mmol) followed by 1-iodoethane (0.061g, 0.39mmol). The mixture was heated for 5h at
80°C then stirred for 16h at ambient temperature under an aimosphere of nitrogen. The
solvent was removed under reduced pressure using a vacuum centrifuge and the residue
dissolved in anhydrous THF (2.5ml). To the mixture was added palladium tetrakis (0.030g,
0.026mmol) and morpholine (0.040g, 0.45mmo!) and the reaction mixture degassed using
_ 25 nitrogen then stirred at ambient temperature for 72h. The mixture was partitioned between
(,_ chloroform and 2N HCI aq., and the aqueous layer re-extracted. Organic extracts were
combined and evaporated under a stream of nitrogen then purified using aminopropyl SPE
(eluting with acetic acid:methanol:DCM, 1:2:2) to give the title compound as a white solid in
>05% purity (0.041g, 60%). NMR 84 (400MHz, d*-MeOD) 1.20 (t, 3H, J=7Hz), 4.03 (g, 2H,

30 J=THz), 4.73 (q, 2H, J=8.5Hz), m/z 297 [MH'].

-et hy

Example 26: 8-chloro-1

e
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15 b) 8--JQchhllloor{o-1-ethyl-3-(2,2,2-trifluoroethyl)-3,7-dihydro-1

H purine-2,6-dione LNII ~/~-C O~ NN 4 FF To a solution of

8-chl oro: 7 2 @r%gen-l-yi)-3-(2,2,2-trif|uoroethyl)-S, 7-di hydro-1H purin
e-2, 6- dr 0g, 0.23mml) in anhydrous DVF (2ml¥CWEB208%ielatocaesi um
carbonate (0. 0859, 20 0. 26mmol ) follomed by 1-i odoethane (0.061g,

0. 39 S heat t, stirred for 16h at
anbi en %p@ﬁ%ﬁﬁgﬁﬁéﬁ%ﬁ‘ W? ‘5’.‘?"&% BmBﬁ %ﬁ?erct(ggaﬂﬁpt N 'sol vent was

r emov e VM die (40 ¢% LP Pk te3 usl "5) Vi@l dan ki) ffetadid 457 &Hzbsi due
di ssol wad (grerh kg SHa) NHTE obserauitp SH T6; mfeeBtifMtlk e was added pal | adi um
tetrakis (0.030g, 0.026mmol) and norphol I ne (0.040g, 0.45mml) and the

reagti %? Hﬂ%!é re degassed using 25 nitrogen then stirred at anbient
a T : oned bfe{tween C chl orof orm

‘ ) 2 202i0cdiQng 1 act s
were conbi ned and evaporat ed under a stream of nitrogen then purified
using ampopropyl SPE (eluting with acetic acid:nethanol:DCM 1:2:2) to
give the(title conpound as a white solid in >95% purity (0.041g, 609%.
d4-MeOD) 1.20 (t, 3H, J=7Hz), 4.03 (q, 2H, 30 J=7Hz),
845Hz), mz 297 [ M#+]. Exanple 26:
2v[ 3-(2,2,2-trifluoroethyl)-3,7-di hvdro-1H o-urine-2,6-d
~-Cl ONN F F 50 WO 2005/ 077950 PCT/ EP2005/ 001449 Prepared
in simlariTashion to Exanple 25 using propyl iodi de to alkylate on N .

R O n%f%%ﬁgogﬁx%bele 3y ot PP viate ol 30 'y

étl [I\/N’q] 5 Exanpl e 27:

8- chl o NMRL: 4400MHZ, df-Me@BY) bB3H1 B ) (m32KR 22!4%32 {nf, 1200 H@d {1)\2H,J37Hz)di. Ay dr o- 1
F

H-pur i (e 2R, S-albionem sl O ON N

Example 28: 8-Bromo-

oS
J

a) 1_—methyl~3-penty|-3,T—dihydro-'l H-purine-2,6-dione

15

1-methyl-3-pentyl-7-{2-propen-1-y1}-3,7-dinydro-1H-purine-2,6-dione  (0.459, 1.63mmot),

20 phenylsilane (0.25ml, 2.03mmol} and tetrakis(iriphenylphosphine)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 fllling with nitrogen (x3) and the reaction
mixture heated to 48C for 4h. The solution was allowed to cool diluted with DCM then
washed with water then saturated sodium bicarbonate solution. The organics were isolated,

25 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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Prepared in simlar fashion to Exanple 25 using
4-brono-1,1,1-trifluorobutane to alkylate on 10 NI. NMR, 6H (400MHz,
d4- l\/t:CD) m 21-1), 2.14-2.32 (m 2H), 4.06 (t, 2H, J=7Hz),
4.74 jwééP‘%’??@s mz 377 [MH". Exanple 28:  PCI/EP2005/001449

8- Brorm 1- net hyl - 3- pentvl -3.7-di hvdro-1 Hpurine-2,6-dione 15 0 HH ~N
XN O'N a) 1- net hyl - 3- pentyl -3, 7-di hydr o- 1H puri ne-2, 6-di one OL~'N N
1- met hyl =3 yl -7-(2-propen-1-yl)-3,7-di hydro-1 H purine-2, 6-di one

(0. 45q, 1;@3 20 phenylsilane (0.25m, 2.03mml) and

t et r aki s?t r phenyl phosphi ne) pal | adi un(0) (0.35g, 0.3mml) was dissol ved
in DCM (1 ) containing acetic acid (6nml). The air in the flask was
repl ace y nitrogen by evacuating the flask then filling with nitrogen

3 d t [ . 17 t 4h.. Th t
R e R kot et R G
sodi um gmﬁéﬁ@)é’h‘%f?@"%‘éﬂclﬁ‘?m? (O-PHag, Srapamnelsadgete The gridureqvasstirrad fasd8hnd
concentooatantrated andethe co.rciectmrlﬁed)bwetutin?ﬂwwgman amimopsop@REPE $5d)i veih) first

el utsi Ngnatharial thbh%% ad&u@‘ébadﬁrﬁbtﬁéﬂ@l @reﬁ,@srbdu@ Gfe proh@%wd?fﬁrﬂ?e?%uﬁﬁwb b)

gogg?g%ég%g% \E}%ﬁﬁgﬁh@h{%’ r&)?gn aQ‘ér\MF\% 218 (G0 G293 IR 5,

2 O kol L pSE ST ITIEAS 44 Jr -1 88 (BHI3 Z2 i) wes
di ssol \BA (lrEFDW 5ii2uil4. 3 . \-1bb; ane 815, &R aMHHe (0.045g, 0.25mmvl) added.
The m xture was stirred for 18h, concentrated and the crude purified by

4! NGbapRUB0 s fibE.3% dofget hanol then 5%
etlc acl further purified
mass.dj ecﬁted auto prep to yield the title conpound as a white solid

(0.01g, 12% ] Mv® 8H (400MHz, de-DMSO 0.86 (t, 3H, J=7Hz), 1.21-1.35
(m 4H),0IThg9™.68 (m 2H), 3.22 (s, 3H), 3.91 (t, 2H, J=7.5Hz), 14.39

(br. s, 1HY; mz 315, 317 [MH]. 10 Exanple 29:
8-chl oro-l-met hyl - 3-pentyl -3, 7-di hydro-1 H purine-2,6-dione \Np O-N N

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

ﬁr %

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

20 311MH"L

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

;j\{f[z}_c

Tefrakis(triphenylphosphine)palladium (1.0, 0.80mmol) was placed in a flask which was
25 evacuated and then filled with nitrogen {x3}. A solution of 8-chioro-1-methyl-3-pentyl-7-(2-
propen-1-yI}-3,7-dinydro-1H-purine-2,6-dione (2.78g, 8.96mmol} in 50ml of THF was added
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a)

8-chl oro-1-nmet hyl - 3-pentyl -7-(2-propen-1-yl)-3, 7-di hydr o- 1H puri ne- 2, 6-
di one \ NWohssnSleso O-N N1 To a sol ution of PCT/EP2005/001449
8-chl oro-3-pentyl -7-(2-propen-1-yl)-3, 7-di hydro- 1H puri neFQP% é'lne
(3.99, 15 13.3mmol) in DWF (35nl) was added cesium carbonate and the
m xture shd théends!t OFacl OBt Bnocavmereaniatirdged trietibeste FNMSO Yakmi)lthderarpholinyas

added an Ie B%PEHH)QNaQst édcfe@danfd%e ;&btiongtﬁrraﬁ et T s&@tﬁan%st rbt%'ﬂ%&l

bet t t %

dri oa- (vheast ARY Eomin 20T ol il %ad‘:i*%ctgo e eduh B e
with cyby an@peﬂwrrafﬁéetTaheechA%%" i6f o@bamwep@pwoﬁﬁﬁ elylingywitly | |
2. 78¢5 68&% mathano! Bn3tidthamdl pontbining 0-15% acetic acid to provide the title compound as a

8- chl or owhitdTeéIRY Hﬂ@gpm%WN@R%H 4diul\ﬂ-lzod9-|ﬂM80|m@6 , Bndiong), fHN1@s (O-N

NIl Tetr r4 u I n
 f1ask o im@”@?ﬁ%ﬁ 383 E‘gnv‘“’f?fﬁ*?@m*‘?"?ﬁ M%éﬁ/%Z? @?ﬁ‘?
sol ution of 8-chloro-I|-nethyl-3- pentyl 7- (2-
pr open- 1Eyamplg 3¢-- gibhityHeé-chlore-trimsi 7-div &6-dic®ed6nmmol ) in 50n

of THE was pdded 52 WD 20 0 5/0 779 50 PCT/EP20051001449 and the flask
evacuat ed™on re and nitrogen introduced. DVSO (4.5nm) and norpholine
(7.8m, : | ) was added and the solution stirred for 5h. The
solutioneﬁgb partitioned between ethyl acetate and 2N HCl sol ution and

t he organifc fraction washed with brine, dried (MSO) and concentrated.
The ¢gude“was purified with an am nopropyl SPE eluting with 5 first

hanol pidagrednit Sianed fRamhatonE 1:@0/@1 t 4~ itle
it oo i Ak 6@%&'?% PRI,

ound Jhe 6
, 3%1W %2%0%% 7 % in 22
$ 011, N g S ie g B8 Imidt), 1 Bean 2322
3- but yl - &, 8H), 6:96-(112He£=f?y5H23 746 (ysiridd)ImE250MHE: 2. 6-dione \N N _cl OL

NNA4D 1 C Prepared in simlar fashion to Exanple 29 using
3-butyl - gié\"ml@é -7-(2-propen-1-yl)-3,7- dihydro-1 H purine-2, 6-dione as
ma

the star —I(élghloro e tiawl 2 Dbutanenitrile
H
~, N,
j\ | )—a
o N N
N
20 To a mixture of 8-chloro-1-methyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (70mg,
(' 0.292mmol) and Na,CQOs (37mg, 0.35mmol) in DMF (3ml) was added 4-bromobutyronitriie

{0.035ml, 0.35mmol). The mixture was sfirred at room temperature overnight, before
degassing under a gentle vacuum and introducing nitrogen. Pd{PPhs)s (50mg, 0.044mmol)
and morpholine (0.254ml, 2.92mmol} was then added sequentially. After two hours stirring

25 at room temperature further fresh Pd(PPhs)s (50mg, 0.044mmol) was added and stirring
confinued overnight, The reaction mixture was partioned beiween ethyl acetate (20ml) and
water (20mi) adding a small amount of 2M HCI to aid separation. The organic layer was
separated, washed with brine, dried (MgS0,) and concentrated. The residue was taken up in
MeOH and passed down an amino-propyl SPE (5g), eluting with MeOH followed by 3-5%

30 AcOH/ MeOH. The product fraction was concentrated to afford the fifle compound 38.7mg
(51%); NMR; & (400MHz, d°-DMSO) 1.91-2.00 {m, 2H), 2.55 (1, 2H, J=7Hz), 3.22 (s, 3H),
4,03 (t, 2H, J=THz), 14.49 (br.s, 1H); m/z 268.1 [MH'].
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NVR SH(4OOM-|z dé-DMSO) 0.88 (t, 3H, J=7Hz), 1.25-1.35 (m 2H),

1.6-1.66 (m 2H), 3.22 (s, 31-1), 3.91 (t, 2H, J=7.5Hz), 14.46 (br s, 1

H) m z Wo&d%h'}wsolf’ Exanpl e 31:

4-(8-chl oro- 1- met hyl - 2, 6- di oxo- 1, 2, 6. 7- t et r ahvdr o- 3H pari he 3oy it

trile NNO N N N20 To a mxture of

8- chl or oExbripes $0¢| 8-chl6rd- PHeRRR3-14 ¥4 lirifRiorbbdiylyBdt-dihvdrs 1B putife-2, Edighone

(70ny, CO. 292mm|) and Na2C33 (37ng, O. 35mm|) in DM (3nl) was added

4- br omobut ywongtrile (0.035m, 0.35mvl). The m xture was stirred at
%

ut aneni

room t enpe re overnight, before degassi ng under a gentle vacuum and
i ntroduci progen. Pd(PPh3)4 (50nmy, 0.044mmol) and norphol i ne

(0. 254mle” 2792l ) was then added sequentially. After two hours
stirring at roomtenperature further fresh Pd(PPh3)4 (50nyg,

0. 044mmol s added and stirring continued overnight, The reaction

m xture partioned between ethyl acetate (20m) and water (20mil)

adding a a nt of 2M HCl oalds he organjc | r was
separ at e, S%'Qﬁegfp&l'ﬁthf?r%rl "‘éﬁ? iwﬂ‘@fg'@ -2 ? glongiQD48g
resi due Q/@nmpake‘ﬁﬂaﬂ mlhwawmeéwdh p@@mdc@t tea (9. 20 ﬁ@%trmbﬁndsmzomag)

el uting W,E&lfmﬁaﬂgfa@b}(a(lftmﬂ% t1?32 T &Hsme Avixdare é\;nge;iﬁaregm%:&{wmmpém@etfbpn
Has concrbna % gk ik ks eangqgge o St TR j dg%%ﬁg

400MHz

E1 03 (t, "?Wa ej%"?‘ ying YacHgn ‘5 resstez ‘2%'@ 'I“ 4] the & i
2005/ o7m9h¢m¢/ E(pZG'UﬂS/ o’@mmb @danﬁetreklﬂtzfphenylphosphme)paﬂadlum(O) (0.023g,
8{0 hicor ay.02nwabinyAfteBd 2(Hbuks thetmikfuraiwao redtgd radiodsiymith G addgoy mlydiledi]orﬁ:- dio
ne- N O]acicNZMI) é:nd tﬁg o‘i@i é&&ﬂa@@d%uth chloroform (2x4ml) The combmed orga gcs were

8-chl oro- e 0 04
S0 5 79 fﬁ ik gﬁﬁp RIS Prais ptpsgyiess reePY PG B A
0. 24nmol PMRPAENG BZMmend 0%; N t5ﬁ|(4QQWZol§‘uPM$@(G86iM%? (0. %hﬁrﬂffym

m Xt ur e 2K)s3.82 (s, GHY 389-A0D(re2H)t1dB1dbid, UHE nfloB11.2[MUr t hen heat ed at
50C fzor 4 hours and then cool ed. The m xture was degassed by

alternat Y. 0 the m xture and
t hen tréﬁéﬁ’%é é'

tetrakis(triphenyl phOSphI ne) pal I ad| urr( 0) (0 0239, 10 0.02mmol ). After 2
hours th xtyre was treated cautiously with 2M aqueous hydrochloric.
acid (2mty Nt he product extracted with chloroform (2x4ml). The

conbi nedO;i[ j(csmwere

NN

20  a) 3-butyl-7-(phenylmethyl)-3,7-dihydro-1H-purine-2,8-dione

« iy
L

7-benzyl-3,7-dihydro-1H-purine-2,6~dione (17.14 g, 70.8mmof) [Synthetic Communications,
25  20(18), 2459-2467, 1990] and potassium carbonate (11.43 g, 82.8 mmol) were suspended in
DMF (400 mL) at 40 °C. After stirring for thirty minutes, butyl iodide (8.76 mL., 77.0 mmol)
was added, and the mixture was stirred at 40 °C overnight. 50% Aqueous acetic 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
30 organics were collected, concentrated, and product was isolated using flash chromatography
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evaporated and the product purified by reverse-phase nmass directed HPLC
to afford the title conpound 6.2ng (10%; NVR, 5H (400MHz, d8-DMSO) ;
1.84-1.92 (m 2H), 2.28-2.35 (m 2H), 3.22 (s, 3H), 3.99-4.03 (m 2H)
14. 31 (brWe2008/0y795¢1 z 311.2[ MH ]. 15 Exanple 33: PCT/EP2005/001449
3-butyl-8-chloro-1-ethyl-3,7-di hvdro-1 Hpurine-2.6-dione LHO-NN /7-
20 a) 3-buty phen i met hy di hydro-1H- puri

H O-N Ruting Wlﬂ‘ﬂ‘%erﬁﬁti) !wdtm'%rya@@amﬁﬁ%awﬁ%@ @03?95&%4597451% 1'9(NMR

70. 8m‘m(4)OOMSthB§fai o5 Codhidhl, Eatlitdris41 (25 MO 76Y1.72@5D a5 (2690] 5.46d
pot assi M, eRTIzARLIE(5H] In)4B56(1H33), 8.2TTOH) brisgr evs209peAded in  DMF (400 nl)
at 40 C. After stirring for thirty mnutes, butyl iodide (8.76 nL, 77.0

de |rred t,,40 C overnight. 50%
Aque usmﬁi@?ﬂ %@Yly'%gﬁnﬁrﬂﬁn‘l)")ﬁ\gg cgl\!\y%ﬁod?ﬁlgwwet ?rg A9t i on was
concentrated under reduced pressure. The residue was suspended in water
(500 m.), and the pFaducts were extracted into chloroform The 30
organic d, concentrated, and product was isolated using
fl ash ca.r\ aphy™ 54 WD 2005/ 077950 PCT/ EP2005/ 001449 eluting with
1% et han®l i chl oronet hane to provide the product (9.49 g, 45%; 'H

NI\/R (4% : 13) 8: 0.95 (3H, t), 1.34-1.41 (2H, m, 1,70-1.78 (2H,

: (2H, t), 5.46 (2H, s), 7.31-7.40 (5H m, 7.56 (1 H s), 8.21
(1H br.s)}” mz 299[ MH1. 5 b)
3-butyl-14jethyl-7-(phenyl nethyl)-3,7-di hydro-1 H purine-2,6-dione N N
011N .N I”3-butyl -7-(phenyl net hyl ) -3, 7-di hydr o- 1H puri ne- 2, 6- di one (0 429

9. 1. 243.9081-)-(sMed lmaﬂﬁfg-w- d?f@ﬂblqj”'uﬁhé‘-ziﬁodl&iﬁ M.42b 8g, k)
S(GSpendygc%qaésfh rbgﬁat ’25!3 O;%Ieég] re( s&%%eﬂépawé 38%&, mcflva@ar?gd.ﬂgd

The reaCtion m Xt

reatd i off Hsly r1e42v@§' \‘i‘@ﬁépgﬁ‘-‘bd ﬁed'eﬁ?tﬁ?ﬁﬁ’gu‘?ﬁ’@sﬁﬁ'g e @E?'HB’@”‘W&%"P@VE‘W"G
parti t i omedghtb Sheceastion mirturamasevagdratad de diyeessTine tbe gesidue wasyeeritivasd

washed métiBerVab®Rf andl @typuesiatey THe d ¢rQ§'nc (Hybe#a® Wakha e ks, fRsldd by

sul phat g,an Gk sh ‘%§ dt ds F % P jdréltoe
‘;Ogg"‘;”g@d ﬁeg ile co %&%@ZH bo Hzgc g %%?gé (3iﬁ':) % 2 3%—15&) T3a1 45
15 (2H, m), 1.72-1.76 (2H, m), 4.05-4.13 (4H, m), 5.50 (2H, s}, 7.32-7.40 (5H, m), 7.52 (1H, s);

miz 327[MH].

c) 3-Butyl-1-ethyl-3,7-dihydro-1H-purine-2,6-dione

LI
0)\14 'N/>

C ))

20
3-butyl-1-ethyl-7-(phenyimethyl)-3,7-dihydro-1H-purine-2,6-dicne (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

25 concentrated under reduced pressure to yield the fitle compound (0.227g, 89%); "H NMR
(400MHz, CDCl3) &: 0.97 (3H, 1), 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, 8); m/z 237]MH"].

d) 3-Butyl-8-chloro-1-ethyl-3,7-dihydro-1H-purine-2,6-dione
30
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15 (2H, m, 1.72-1.76 (2H, m, 4.05-4.13 (4H, m, 5.50 (2H, s),
7.32-7.40 (5H, m, 7.62 (1H, s); mz 327[MAN. c)

3-Butyl-1l-ethyl -3, 7-di hydro-1H purine-2,6-dione AN ON N 20 /JI

3- but yl - I'WeepsIo77p5q phenyl net hyl ) - 3, 7- di hydr o- 1H pur i nep@ryEr206smoeiag 0. 353
g, 1.08 mol) was dissolved in acetic acid (30 nmL), 20% pal | adi um
hydr oxi de oh car bon (0.238 g) was added, and the m xture was shaken
under *gr en, (at 50 psi) overnight. The cat al yst was renoved by
filtrati gh Celite(r) and washed with acetic acid. The filtrate
was 25 cohcert gr‘é‘bl under reduced pressure to yield the title conpound
(0.22799°89% : ™H NMR (400MHz; CDCI3) & 0.97 (3H, t), 1.28 (31-1, t),
1.38-1.47 (2H, m, 1.74-1.82 (2H, m, 4.12- 4.17 (4H, m, 7.80 (1 H, s);
m z 237[ ]. d)

3-Butyl -8-chl oro-1-et hyl -3, 7-di hydro-1H puri ne-2, 6-di one 30 55 WD

2005/ 07 50 / 5/,001449. O

S Butyl SR st 72 ﬁwﬂg?afﬁpﬁﬂnep%{ﬁ‘dwge £190.5 9122 P90 95 N 59 T 42 an

NCS (SGvaQ' M@rmwspﬁﬁm 5l ARG HeatRd pkER0°Coinder Mickewrvadmadiationt
120C untrer rmmmwelwaadomnwed uiitier nedasdi pressura tand ehavditle compemtd at ed
undey @aatee%smgeﬂpuce G toBRditidrs! @se@oﬁp%ﬁ‘@uﬁﬂdaﬁﬁ{ atz%drrMﬁn'@Gud‘"E’hﬂQ

Sol vont Ve @“%ﬁmn@%ﬁﬁ' g ih e ller, MR gHiaRed W LSBT hm 50
to 95% INpRTYeaMer 56‘?}@1“9%3"9':‘1" ﬁh?se/sfo" AdTig: H{e qe(ggd e Hinesrlyyertfttased
to 5% |equiirated at\,ﬁ% for Sriminutes dore Inektrisjedibndt 15 PMR (4BMHz) CDE;) b&fid7e

fxt I r(lsﬂCi)l @@1] BH WB-K&D@W@) ¢B@l1960 gZH %2)91 09(4321b 1, myL 18h0( 3#1'“

) 72-1.80 (2H, , m, 13.40 (1
r. 5!3 ’ 1J. Exanpl e 34:
8 Chl or o- 3- (4 rrethvl pentyl) 3, 7-di hydro 1 H-purlne 2.6-dione JIO0 HN'
|‘~ i Ibe : eRd 6dR 15
Recryst al | from I\/EO—I .
i l/>—01
o N N

CH,

CH,
From 1-bromo-4-methylpentane (81mg)
15  Recrystallised from MeOH
Yield 34.8mg (29%), NMR; (400MHz, d®-DMSO) 8y 0.83 (d, 8H, J=8Hz), 1.12-1.22 (m, 2H),
1.55 (septet, 1H, J=8Hz), 1.58-1.68 (m, 2H), 3.83 (1, 2H, J=7.5Hz), 11 20 (s, 1H); mfz 271
[MH']

20 Example 35: 6-(8-Chloro-2.6-dioxo-1,2,6,7-tetrahvdro-3H-purin-3-y|}-2,2-

dimethylhexanenitrile
e}

AN
Oj\N ! N/>—-G!

Sy
From 6-bromo-2,2-dimethylhexanenitrile (100mg)
Recrystallised from MeOH.
25  Yield 48.5mg (35%); NMR; (400MHz, d®-DMSO) 8y 1.27 (s, 6H), 1.35-1.44 (m, 2H), 1.54-

1.59 (m, 2H), 1.63-1.72 (m, 2H), 3.88 (t, 2H, J=THz), 11.24 (s, 1H); m/z 310 [MH"]
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Yield 34.8mg (29%, NWR, (400MHz, ds-DMSO SH 0.83 (d, 6H, J=8Hz),
1.12-1,22 (m 2H), 1.55 (septet, 1H, J=8Hz), 1.58-1.68 (m 2H), 3.83
(t, 2H, J=7.5Hz), 11.20 (s, 1H; mz 271 [M4] 20 Exanple 35:

6- ( 8- Chl O¥Q2587Wbxo- 1. 2. 6, 7-t et r ahvdr o- 3H- pur i n- 3- VIBGIZI2005/001449

di met hyl hexanenitrile o HH HN O-N H3 CH3 N From

6- br ono- 2, 2- di net hyl hexanenitrile (100ng) Recrystallised from MeCOH. 25

Yield 485 5%; NVR; (400M—Iz de- DI\/ISO) 3H127(s 61-1), 1.35-1.44
(m 2H)Ex amgthyiheml-3.7-gihverer 1 Biohe, 2H, J=7Hz),
11.24 (s, m z 310 [M—l ] 56 WO 2005/ 077950 PCT/ EP2005/ 001449

Exanpl e >c_gl or o- 3- (6-net hvl hentyl )-3, 7-di hvdro-1 Hr)uri ne- 2, 6-di one
HN: N> C}, CH, I TITCH From 1-brono-6-nethyl heptane (95ng) 5

Recrystal L sed from McOH. Yield 36nmg (27%, NWVR (400MHz, d8-DVSO 8H
0.83 (d, {6H, J=7.5Hz), 1.10-1.17 (m 2H), 1.20-1.34 (m 4H), 1.48
(septet, Evd 5Hz), 1.58-1.68 (m 2H), 3.84 (t, 2H J=8Hz), 11.22
(s, 1H); m z ©899 [ MH] 10 Exanple

HH37: 8- ﬁammﬁm@mthy&eﬁtadémmﬁgq-l H purine-2.6-dione HN N> G N cf ~
8- Ctgorg ga]ﬁgegy,%pmgUHpurl ne- 2, 6-di one (100ng, 0.44mol) was stirred

th ' 1 n.,
then 1-TBHGRBRLGEM ,ﬁ@ﬁg%ﬁﬁﬂﬂﬁgﬁﬂg&é@b-ﬁa%%?&ﬁ%{Q?Lpi?m%%
stirred!-gidat (M ¢Hbded Geptab 1, 4SRN .58 68 (my BH) 3l (h@H d=8hbpint 1.22
t enper agsutig); mi729onfikLr e was thoroughly degassed by evacuating the
vessel and refilling with nitrogen several tines.

trakis(t ) 0. 09 I dded,
held L%@D%@f b 0. 335mL, 4 ammol)

8-Chlora-3,7-dihydro-1H-purine-2,6-dione  (100mg, 0.44mmol) was stirred with sodium

carbonate (52mg, 0.49mmol) In dry DMF (3ml) for 20 min., then 1-iodooctane (118mg,

0.49mmol) was added and the mixture was stirred under nitrogen at 40 C for 65h. After

15 cooling to room temperature, the mixture was thoroughly degassed by evacuating the vessel

and refilling with nitrogen several times. Tetrakis(friphenylphosphine)palladium(0) (102mg,

0.08mmol) was added, the mixiure 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

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

( ' compound.

i Yield 48mg (36%); NMR; (400MH2 d®-DMSO) 5y 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']

25  Example 38: 8-Chloro-3-decyl-3.7-dihydro-1H-purine-2.6-dione
HM
;\JI%
i
K/\/\/\/\CHI

Prepared by the method of Example 37, starting from 1-bromodecane (108mg). Further
purification was achieved by recrystallisation from MeOH followed by mass-directed
autoprep.
30 Yield 2mg (1.4%); NMR; (400MHz, d*-methanol) 84 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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added and stirring continued for 6.5h. 2M HCl and Et OAc were added, and
the 2-phase systemwas filtered. The product was present predom nantly
inthe filtered solid, which was 20 recrystallised from

THF- acet oW 209343795p o | owed by MeOH, with filtration, tpcakbmsthtilie pure
title conpound. Yield 48ng (36%; NWR, (400MHz, d6-DMSO) 3H 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); mz 299 [MH] 25 Exarrple 38:

8 Chl or BxBrpke 8% &-Chldrodd-foydivbexivith ineB-GBloneO NN A v v v v
" CH, Prepaljed by t he net hod of Exanple 37, startl ng from 1-bronodecane
(108nm) . purification was achi eved by recrystaffisatfon from
MeCOH f ol | JSYC'mass directed autoprep. 30 Yield 2ng (1.49%; NWR
(400MHz® -rré’thanol) 8H 0.89 (t, 3H, J=7Hz), 1.26-1. 38 (m 14H),
1.68-1.76 2H), 3.97 (t, 2H, J=7.5Hz); mlz 327 [VHL. 57 WO

2005/ 077950 EP2005/ 001449 Exanpl e 39:

8- Chl or o- 3- (cvCl ohexyl met hyl ) -3, 7-di hvdro-1 Hpurine-2.6-dione O NN |

>-Cl  OPlepared apasiedlar masnesitorEkampler@riem (brontoreetiyieyddhexbn® (87mg) except

(br gron@hiw s)dawéhm@é drRArB B0 ©¥6reh wad peRaimedn addi tional heating

perl od %é r&s@l ?'E’{%@ }qas perforrred Recrystal lised fromMOH Yield
(2

St Vgl airen (35, SR (O5EE SYDVE0) b §90-503 4 201083 2. GheaH

11. 21 (653-1.68Im, ﬁl'ﬂ)z‘i.’ZgSl @Nﬂ‘l]m G Gelngh al=7Kktzh dd. Fids, EoamHE 288 [MBF]46: To
8-chl oro- 3, 7-di hydro- 1H puri ne- 2, 6-di one (100ng, 0.442mv1l) in dry THF

‘We%?c 442mm|) The m xture was stirred at 0 C
aém SO ér%er%}n 0 JJPE%%%@?%%—%@I car boxyl ate (280ng of 94%purity,
0,88mml) in dry THF (2nl) was added, followed by 15 a sol ution of

tri pheria ﬁkﬂb@p@ﬁﬂeﬂimmw—pudn%smm (100migy OTHEMMEl)diaddyoFHEF (Bmi) seasover

S m n.addkd aie alchiil t(Dar2BRMol)) ThetinbBurE was!t diifrel R (NG asCH BbILTMLEF diberiz9OM

t enper %#PE 8>r<ylélt§ soﬂgeof d@/%ﬁdiﬁf 0ol D‘?ﬁ BHoe é?vﬂng@éé?cﬂd layfoﬁc%(&%“n%}' n9

1k PO R PR 2y LRSS Tcév@ o BRARTIisR v Ged
f ol | owedinbAftercr furtbéed mnqmatsssnst;rmu wahensitinuethat recinrtemperatves far dAb. Theed
for 4. Shixtuks WAetharflighly degassed by evacuating and refilling the vessel with nitrogen several
times, then tetrakis(triphenylphosphine)pailadium(0} (102mg, 0.088mmol) was added
followed by morpholine (0.385ml, 4.42mmol) and stirring was continued for 4.5h. EtOAc and
20 2M HC! were added, and the mixture filiered to remove a yellow precipitated solid. The
filirate was separated and the organic phase concentrated and redissolved in a mixture of
THF and MeQOH. This solution was passed down an aminopropyl SPE, eluting with THF-
MeOH (1:1) followed by MeOH and then 5% AcOH in DCM-MeOH (1:1). The product
fractions thus obtained were concentrated and recrysfallised from MeOH to afford the pure

( 25 fitle compound.

Example 40: (+/-)-8-Chloro-3-(3-rnethvlpentyl)-3.7-dihydro~1H-purine-2,6-dione
0
K
j\)ﬁi />——Cl
0¥y~ N

HeE

CR,
From (+/-)-3-methyt-1-pentanct 45mg

30 Yield 20.2mg (17%); NMR; (400MHz, d®-DMSO) 5y 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 (i, 2H, J=7.5Hz),
11.21 (s, 1H); m/z 271 [MH"].
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20 2M HCl were added, and the m xture filtered to renove a yell ow
precipitated solid. The filtrate was separated and the organi c phase
concentrated and redissolved in a m xture of THF and MeOH. This
sol uti on WRAHATEWd down an ami nopropyl SPE, el uting CTEPTHSO0NSOH
(1:1) followed by MeOH and then 5% AcOH in DCM MeOH (1:1). The product
fractions thus obtained were concentrated and recrystallised from MeOH
to afford the pure C 25 t|tIe corrpound Exarrple 40:
(+-)- 8:T->@!ﬂpdﬂ‘b‘|~= (2 enfylgth il fi2.Briiore 6- di one } HN'
lg O-N I N NC N, From(+| ) - 3- rrethyl-l -pentanol 45ng 30 Yield
20. 2y (ke NI\/R (400MHz, d'-DVMSO) 8H 0.83 (t, 3H, J=7.5Hz), 0.90 (d,
3H, J:6;15 ]N 12-1.21 (m 1H), 1.30-1.48 (m 3H), 1.58-1.68 (m 1H),
3.87 (t° , J=7.5Hz), 11.21 (s, IH); mz271 [Md]. 58 WD 2005/ 077950
PCT/ EP20057901449 Exanpl e 41:
8- Chl or o- 3- £2-cycl opentyl et hyl )-3, 7-di hvdro-1 H purine-2, 6-di one HN Cl
OLl),N N Fr 2-cycl opentyl et hanol 50nmg 5 Yield 24.6ng (20% ; NVR;
(400MHz, d8- DVsSO 1. 15 (m 2H), 1.40-1.67 (m 6H), 1.70-1.82
(m 3H)From 25oiep g“tﬁﬂhaﬁg‘%o 11.22 (s, 1 H; mz 283 [M{ Exanple
42: '58- OYieldr2g.63ag @p&ﬂ)ow@mmwdfwsmoﬁmmaw (Pt )i he0A.658-@,¢h, 0 C
HN / >- -1Cro-1.8Rl(MN 31y}, 386/ oK) WcﬂHzprnm?J(ﬁmH)amﬁst’ﬁm ield 22.3ng (21%;
NVR; (400MHz, d8-DMsO 8H 0.34-0 40 (m 21-1), 0.40-0.48 (m 2H),

: 23. . H);

1.17-1.27 : mz 241 [VH .
Exanpl Xﬂ("@(@' e
ItpurlneH;I ”:ll one O

O)\ />——ct

10 From cyclopropyimethanol 32mg
Yield 22.3mg (21%); NMR; (400MHz, d®-DMSO) &, 0.34-0.40 (m, 2H), 0.40-0.48 (m, 2H),
1.17-1.27 (m, 1H), 3.74 {d, 2H, J=7.5Hz), 11.23 (s, 1H); m/z 241 [MH"].

Example A3: (+/-)-8-Chloro-3-(2-methytbutyi)-3, T-dlhvdro-1H-pur|ne-2 6-dione

ﬁ“;_m
e

15 CHy
( From (+/-)-2-methyl-1-butanol 39mg
: Yield 12mg (9.5%); NMR; (400MHz, d®-DMSO) &y 0.81 (d, 3H, J=7Hz), 0.86 (i, 3H,
J=7.5Hz), 1.06-1.17 (m, 1H), 1.30-1.41 (m, 1H), 1.80-2.00 (m, 1H), 3.68 (dd, 1H, J=13.56 and
8Hz), 3.75 (dd, 1H, J=13.5 and 7.5Hz), 11.22 (s, 1H); m/z 257 [MH"]
20
Example 44 (+/-)-8-Chloro-3-(2-methvipentyl)-3,7-dihydro-1H-purine-2 6-dione

0
f
T X
0 N
CH,

CH,

From (+/-)-2-methyi-1-pentanol 45mg
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HNI ~~--cl O NN CH 15 CH, From (+/-)-2-methyl-1-butanol 39ng Yield
12my (9,5%; NVR (400MHz, ds-DVSO) 8H 0.81 (d, 3H, J=7Hz), 0,86 (t, 3H,
J=7.5Hz), WoQGshoddo (m 11-1), 1.30-1.41 (m 1H) 1. 90-

3.68 (dd, 1H, J=13.5 and 8Hz), 3.75 (dd, 1H J=13.5 an‘ﬁc’g‘g’%‘l@‘m}ﬂ 22

(s, 11-1); mz257 [MH) 20 Exanpl e 44:

(+/-) - 8-\GAH orD4rdg (et NMIIH?G{EII(DOMBIZ 3d%Ms«byc$p,m—&1 Kt 8K} 0€7HE) 6 odsope 3H0

HN' Necl I4 dgts g g2 ng
s w0 2T T R e Y L0l R T

1.16-1.43 (m 3H), 1.98-2.09 (m 1H), 3.67 (dd, 1H J=13.5 and

8Hz) 5 3.Eam{ptods: BIGHoro: 16h eff 7-dilydai21 ridet? S)diorsy z 271 [MH ] 5
Exanpl e 45:f 8- Chl oro- 3-(cycl obutyl net hyl ) -3, 7-di hvdro-1

H puri ne-u; one NHNI /~ C b Fromcyclobutyl nethanol 38ng Yield
30. 5ng (zj\/%l ' (400MHz, d6-DVSO) 8H 1.73-1.85 (m 4H), 1.86-1.97 (m
2H), 2.%6 (m 1 H, 3.90 (d, 2H, J=7.5Hz), 11.22 (s, 1 H); mz 255
[ MVH1 10 Ckggrrple 46: :

8-chl oro- 3-( | opentyl met hyl )-3. 7-di hvdro-1H purine-2.6-dione HC b

From cy Grepeptiybuipineman 384y Yiel d 15ng (13%; NVR, (400MHz, d6- DVSO)
8H 1. 20-Vke13%0(EMg Groa) NMR; 1400MiRA -BMSDY 5, 1.73-1.85 (m, 4H), 1.86-1.97 (m, 2H),
2.66-2.79 (m, 1H), 3.90 (d, 2H, J=7.5Hz), 11.22 (s, 1H); m/z 255 [MH']
10
( Example 46; 8-chioro-3-{cyclopentyimethyl)-3, 7-dihvdro-1H-purine-2,6-dione

J&»m

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

Example 47: 8-chioro-3-(3-cyclopropylpropyl)-3,7-dihydro-1H-purine-2.8-dione

o]
N
@
N

From 3-cyclopropyl-1-prapanoi ( P.J. Wagner, J. Amer. Chem. Soc., 1981, 103, 3837-3841)
20 (44mg).

Yield 27.7mg (23%); NMR; (400MHz, d°-DMSO) 8y -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 (i, 2H, J=THz), 11.15 (s, 1H);

m/z 269 [MH']

25  Example 48: 8-chloro-3-(2-cyclobutylethyl}-3,7-dihydro-1H-~purine-2,.6-dione
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15 1.54-1.66 (m 4H), 2.32-2.45 (m | H), 3.79 (d, 2H, J=8Hz), 11.22 (s,
1 H; mz 269 [W] Exanple 47:

8- chl or o- g 2Bo464sepPr opy! propv() -3, 7-di hvdro-1 H-purin /1o
H-N~ ' ~r--cl ¢ From 3-cycl opropyl -1-propanol ( P.J. g%lzngzrogé’f@ﬂﬁ .
Chem Soc., 1981, 103, 3837-3841) 20 (44ny). Yield 27. 7ng (23%; NIVR;

(400MHz, d! O) 8H 0.03-+0.03 (m 2H), 0.34-0.40 (m 21-1),
065075~ }_ 115123(m 2H),1.66-1.76 (m 2H), 3.87 (t, 2H,
J=7THz), (s mz 269 [WH ] 25 Exanpl e 48:

8- chl or o- 3 (2-cy cIobutvI ethyl)-3,7-di hvdro-1 Hpurine-2.6-dione 60 WO
2005/ 077950 PCT/ EP2005/ 001449 From 2-cycl obutyl et hanol (P. Vergnon,
Eur. J. Med/\Chem, 1975, 10, 65-71) (44ng). Yield 21.5mg (18%; NWR
(400MHz, de- O 8H 1.53-1.64 (m 2H), 68185(m 4H) , 193203

2H) , 9 3 3.78
(2?9 [WHF"%E q’éé%%é (@Veé % E'SF:J, mgieqh P&‘S ' 9|3]U %8"7 HAh a}o 1
H- our i n&lexd g1 gmgr(ga%p; NMR; (joowb)z @-1 64 (m, 2H), 1.68-1 85 {m, 4H),
8- chl or d.B3& @34, [2t)r DL B0 Xmy 1K R 3178 dip Bl - JE7YZ), 13,206l 1H)Ohz-ZBBH M| ne- 2, 6-
dione NFIN\ CO O-NN F F 10 To a solution of

8- chl or &xampia 4pr ro13-(4- bty ihegdr inee2.@dioneli one (200nyg,

0.88mmol, feq) in anhydrous DMSO (1m) in a 1.5nl m crowave vi al

equi ppedH a stl rrer was added sodi um bi carbonate (113ng, 1.07mol,

1. 2eq) fglLL y 1- brono-4- fluorobutane (114ul, 165ng, 1.06mmmol ,

1. 2eq) . vial was sealed and heated with stirring using a m crowave,

rrgltntal n| g the tenperature at 120C for 25min with a naxi num power 15
put 300W The resulting dark brown solution was diluted with

met hanolg (1 m) and puri fied by nmass directed autopreparative HPLC to

[ they t 2l 301. 3[ MH

8 chl or & 3 %”ﬁﬁjﬁ?ﬁ@ SPuRD 3R B S Tepy i ole 0% LM
| :/>—CI

E
10 To a solution of 8-chloro-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-dione (200mg,
0.88mmol, 1eq) in anhydrous DMSO (1ml) in a 1.5ml microwave vial equipped with a stirrer
was added sodium bicarbonate (113mg, 1.07mmol, 1.2eq) foliowed by 1-bromo-4-
fluorobutane (114ul, 165mg, 1.06mmol, 1.2eq). The vial was sealed and heated with stirring
- using a microwave, maintaining the temperature at 120°C for 25min with a maximum power
( 15  output of 300W. The resulting dark brown solution was diluted with methanol (1ml) and
purified by mass directed autopreparative HPLC to give the fitle compound as a white solid

(159mg, 60%). m/z 301.3[MH"]

8-chioro~3-(4-fluorobutyl)-3,7-dihydro-1 H-purine-2,6-dione
20
To a suspension of 8-chloro-3-{(4-fluorobutyl)-7-(2-propen-1-y1)-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
25 at ambient temperature for 16h to give a dark purple solution. The solvent was removed
under a stream of nitrogen and the residue dissolved in a DMSO/methanol solution (3ml,
2:1) with heating. The gelatinous mixture was allowed to cool to ambient temperature,
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20 To a suspensi on of

8-chl oro-3-(4-fluorobutyl)-7-(2-propen-1-yl)-3,7-di hydro-1H puri ne-2, 6-
di one ( 13mms/Prespnmol , leq) in anhydrous DCM (2nl) al | adi um
tetrakis (38nyg, %g 033mmol , 10% bw), foll owed by ace???T&g?@g’?@i@ul , 121
ng, 2.01lmmol, 6eq) and phenyl silane (41 Qut, 360ng, 3.33mml, 10eq).
The r ediltered igen pugiied e haesvdisadted adopregsativeiHLEtoveathe giid c@mpound as a

t enper ajnie BofcOfa5Heu49). 8/ 86 Bl KNRRPIRIED M&qtgnaH 408 (Holy 8@47%%
removed Zgrldqadr of 4L of d’l_l_tll‘%g nrﬁ)nd the residue di ssol ved in a
DVSQO rretl-h no (sol t’JtJ| sf;\HQe’Sﬁ%, ?: %_l'vmt'h heating. The gel ati nous m xture
was allowed to cool to anbient tenperature, 61 WO 20051077950
PCTAEPJte 5piavnm compguntie mede prepargsuini simigd faghianeand punfiedthyopreparative or

aut opr efngsalirboted Hltbgreparagie/aPidas tpgrbmristo@npound as a white solid (35ny,
439 . mz 261.2[VH ] NWVR, (400MHz, MeQD), SH 4.45 (2H, dt, J = 47 and

6Hz) , 4x@fpkdo; Sichloh-2(Fiiadroprdm\d93.7-dihyéid-1(HAbring)2 6-Bickke f ol | owi ng
conmpounds were prepared in simlar fashion and purified by preparative

or mass @irected autopreparative HPLC as appropriate: Exanple 50:
8- chl or gy < fluoropropyl)-3.7-di hvdro-1H purine-2,6-dione |IHy HN Cl
NN 10K 7—¢400MHz, MeOD), SH 4.51 (2H, dt, J = 47 and 6Hz), 4.11
(2H, t,°J%= 7Hz), 2.18 - 2.03 (2H m. mz 247 [MH] Exanple 51:

8-chl oro¢3- (5-fluoropentyl)-3, 7-di hvdro- 1H puri ne-2. 6-di one HNN~CI O-\ N
N 15 F , (400MHz, MeQD), 5H 4.41 (2H, dt, J = 48 and 6Hz), 3.99 (2H,
t1

= 84 - 63 H , . 1.52 - 1.40 (2H. m. mz 273.29 [ VHL
AT 4ot Vgob) e 51 (24 L 3 2d 871 i tiviabol ¥ = 1B, 215 50
puri feH.mem@d 2HMHIHN H N /> O QJKN. L.
8-chl oro-3, 7-di hydro- I H purine-2, 6-di one (100ng, 0.44mvl) was stirred

Wi th sedbiini 51: 8-chioro-3-(5-fluoropentyl)-3.7-dihydro-1H-purine-2,6-dione
e}

§
T X

o= N~ N
15 WF

NMR (400MHz, MeOD), 54 4.41 (2H, dt, J = 48 and 6Hz), 3.99 (2H, t, J = 8Hz), 1.84 - 1.63

(4H, m), 1.52 - 1.40 (2H, m). mfz 273.29 [MH]
20 Example 52; 3- -8-chlorg-3,7-dihydro-1H-

o)

C )é%_

CH,
8-chloro-3,7-dihydro-1H-purine-2,6-dione ({00mg, 0.44mmol) was stirred with sodium
carbonate (52mg, 0.49mmo!) in dry DMF (3mi) for 45 min., then 4-bromo-1-butene (66mg,
0.49mmol) was added and the mixture was stirred under nitrogen at 40 C for 65h. After

25  cooling to room temperature, the mixture was thoroughly degassed by evacuating the vessel
and refilling with nitrogen several times. TetraKis(riphenylphosphine)paltadium(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 yeliow precipitated solid. The organic phase of the filtrate

30 was separated and evaporated. The residue was dissolved with warming in THF-MeOH

(1:1) and loaded onto an aminopropyl SPE (5g) which was eluted with THF-MeOH (1:1)
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carbonate (52ng, 0.49mmol) in dry DMF (3ml) for 45 mn., then

4- brono-| - butene (66ny, 0.49mmol) was added and the m xture was stirred
under ni wogesoadse4d0 C for 65h. After 25 cooling tor ure,
the m xtur emwas t hor oughly degassed by evacuati %g the%\%g}s‘w‘tgeqa?ﬁ&%%
refilling wwth nitrogen several tines.

Tet r akifeliotved biyevyOld hripthien 5% ddort nuMEQH-BQIA2(TY,).  TheOprodDEL) fradlisn agded,
the m xiinee ﬂ#%%?ﬁﬂsé‘-@ﬁéd%e@&ﬂoﬁrﬁ B SRFPRkiid BorhPbud@S ML, 4. 4l ) added

S bhasd ﬁ?@ﬁ% ”ﬁ“ﬁ Hodadc réﬁﬂé'agaa% @ p%m?;g}paﬁﬂfﬁa%ﬂ i The
organi ¢ S6P-0f h@: £H), S4Bk 1 Fa?"@dm Sbr at ed. The

resbdue was di ssolved with warming in THF MeOH (1:1) and | oaded onto an

am nopEagvible SBEE-iign-3MB-MlorotsyIps Ridkdi- 1Arpiiie-dEGtdne1: 1) 62 WO
2005/ 0779 0 PCT/ EP2005/ 001449 fol |l owed by MeOH and then 5% AcOH in

MeOH DQOM, The product fraction was further purified by

mass-di rect d Qltoprepto afford the title conpound. Yield 27.5nmg (26%,
NVR, (200 N de-DMBO) 8H 2.40 (dt, 2H, J = 7 and 6Hz), 3.93 (t, 2H,
J=THz), 4. Tm 2H), 5.74-5.85 (m 1 H. 11.22 (s, 1 H; mz 241
[MH ]

8- chi Oq%ﬁwéﬁgiﬂﬂzﬁg?%m o t%{:ﬂO(ZH gi nd6Hz|_)I_?)9%Ig2|l-}]et 8{!28 180 160 -fll\l-l,_n:n)_,cI N
NI 4 %H440(2H dt, 48 and 6Hz) 398(2H, t,

8HIY, 1.80 - 1.60 (4H, m), 1.52 - 1.35 (4H ). mz 287 [M4 10 Exanpl e
54: 8-chloro-3-ethyl-1 -nethyl-3,7-di hvdro-1 H purine-2.6-dione 0 HH\N
g / } CExartite B4N8-ghidro-3&he)1 -methyi-3,7-dihydro-1H-purine-2.6-dione

chl oro-g- ({[ 2- (net hyl oxy) et hyl ] oxy} et hyl )-7-(2-propen-I|-yl)-3,7-di hyd
ro-1 Hpuling-2,6- dione HHN /Cl ON N To a solution of
8- chl ord“? [(%)-mropen 1-yl)-3, 7-di hydro- 1H-pur|ne 2, 6-di one (69,
26. 5mmo

15 a) 8-chloro-3-({[2-(methyloxy)ethyl]oxy}methyl)-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-
dione

J& -

C °\

To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro~1H-purine-2,6-dione (8¢, 26.5mmol}
in anhydrous DMF (30ml} was added scdium carbonate (3.09g, 29.15mmol). After 10

20  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 (100mi), the agueous extract was exiracted with DCM (100mI) and the organic
extracts dried (MgSO,) combined and concenirated in vacuo. The residue was trituated with

25 EtOAc and the solid filtered off. Concentration of the filtrate afforded a light brown oil that
was absorbed onto silica and purified by SPE (8i, 50g) eluting with a gradient of 1:1
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i n anhydrous DVF (30m ) was added sodi um carbonate (3.098, 29.15mmol).
After 10 20 mnutes stirring at roomtenperature

met hoxyet hawyagigidsghl ori de (3.03nl, 26.5mvl) was and stirring
continued under nitrogen at roomtenperature for 66 hog?gT"Eﬁzﬂ%Sqoé"é{%tl on

m xture was concentrated in vacuo and the residue dissolved in EtOAc
(100n ) EfdcimpsdtesanatEtOAddpiafferdthetie sompohied asiawbits salidt(Pa G4 Aas/z
extract?%v!g@ﬂp:fDCM (100m ) and the organic extracts dried (MSOH)

conbi ned and cdncentrated in vacuo. The residue was trituated with 25

Et OAc arid ﬁﬁblogm Wﬂﬂfl-3“K{éa*@ﬁﬁfbbf'@KY)%ﬂiééﬁlmﬁ’@Vﬁ)ﬁﬁzﬁfonehé’-Y1]~3,t71ﬂcﬁwdroa‘fff~or ded
a Ilght brﬁ\}‘m] was absorbed onto silica and purified by SPE
(Si, t'i ng vvlth a gradient of 1:1 63 WD 2005/ 077950

PCT/ EP2005/ 0014 9 Et OAc/ cycl ohexane-Et QAc to afford the title conpound
as a white sol d (29, 249, mz 315.2] MH] b)

8- chl or o-}~ &-3-({[2- (et hyi oxy) et hyl ] oxy} net hyl ) -7- (2 propen-1-yl) -
3, 7-di hy purine-22,6-dione N OLN N 5 To a solution of

8- chl or o- 3-l({[ 2- (met hyl oxy) et hyl ] oxy} met hyl ) - 7- (2- pr open- 1-yl ) - 3, 7- di hyd
ro- 1H puring-2,6-dione (29, 6.37mot) in anhydrous DVF (15ml) was added
sodi um carbonate (0.743g, 7mmol). After 10 mnutes stirring at room
tenpgrature nethyliodide (0.44nt, 7mm|) was added and stirring

t t f 8 h 10 Th
Feact .”Eﬁ%ra St S e B iz et S RGP Progeion- 4 sbiped i n
Et OAS E HPOpdrhe- @dom&gemmmnm am?dlgﬂx?QMF%(fﬁﬁb a8 I’agtdﬂ: Sodiuth b@ﬁbnaaws
i e ilter evapar at e a [ ound as a
(201 | W59 B pEr R imy B ARG S 3o ordler il rfylockdp To 49T
iB thI or CYfrtharr)aMigll_éddéd @ﬁ? pttirpp@mﬁtmyéq ur&i,er?’mttod_rgrnbrtmsdm-kqmwaraitareﬁforﬁf}&hdmm li
1 To.a sol.ution . . . .
8- cHor e st g odirs P cofnioied 13 sk and ey Rsitiarslves InEIRASRRmL )
3, 7- C dintiwdsioedlwitphriner{€00nIb - Theoorgar(i@e@gct veastedghy SOy) fiteedand( 20nl) and
t 20 | : . h [ ] xt
hoat ed. SLORVHED AL fiePogerPr B 225 R CMo8rR SBhlBrlh et ur o vas
t hen cordeerfiMified i n vacuo, the residue was dissolved in EtOQAc (100m)
and washed with water. The organic extract was dried (MgSO4) filtered

and
15 ¢ 8-chloro-1-methyi-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione

ﬁfﬁ

. To a solution of 8-chloro-1-methyl-3-({[2-(methyloxy)ethyljoxylmethyl)-7-(2-propen-1-yi)-3,7-
(, dihydro-1H-purine-2,6-dicne (2.9g, 6.37mmol) in dioxan (20mi) and water (20ml) was added
5M HC! aq. (20ml). The resulting mixture was heated at 100°C under nitrogen for 18 hours.
20  The reaction mixture was then concenfrated in vacuo, the residue was dissolved in EtOAc
{100mi) and washed with water. The organic exiract was dried (MgSQ,) 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-methyi-3,7-dihydro~1H-purine-2,6-dione

X
25 k
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evaporated. Purification by SPE (Si, 20g) eluting 2:3 Et OAc/cycl ohexane
afforded the title conpound as a white solid (1.04g, 68%. mz 241.1
[M—I+] d) 8-chl oro- 3-et hyl -1 -net hyl -3, 7-di hydr o- 1H puri ne- 2, 6- di one N
0%'\%/% 5 64 WD 2005/ 077950 PCT/ EP2005/001449 To a solution
of 8 chI 8’ 1 yl -7-(2-propen-1-yl)-3, 7-di hydr o- 1HPELEPHESH0169di one
(100mg, 0.42mml) in anhydrous DMF (3nl) was added sodi um carbonate
(58nY, Tol: Sohitioh o) 8-cAIbERT-mbehyiTN2bRBest i), NEinpdrbH-hiatedes-(nd43nt,

Cenper A9, DeBaT '5‘Eﬁa}@ﬁ&o@ﬁ'éﬁrwﬁmadisﬁ%%@ﬁ%&c%?fo?@%dﬁé@go. 063mmol )
was t hexbanhia) afierdi Otrhieutes atiting athyleed;eé (O&A&mh&%ram]ﬂw% addeeichnvittidn
oom o rRstR B SiB at Biip (e dhodl MRoden DA PERRL (S

m xBue OvESmoidurasdhen addeBtaDAdhg rzantip)w vasnjal evezgated and fibsr2NwiHBIniteoge 25 ) .

pur 111 60 BarBERB0 oHRP 4 bR b B e R s ng

Wi th 1@|tm®+c@ém¢cbfoemwmgThﬁéeq@tt@dmtue\masmtlswmfmﬁt%mmi)‘:mctied t he

titl ./,
d|6 DI(\a/B ﬂ@ gﬁla 7§n9 Sm??‘ r.ggé c?QSEpac \pa@dneglw S@?Hﬁté%(a% 14,46 (1
H, br @)/apqﬁats 2!2qnf"@1amr14qy amwnromuﬁ ﬁdéﬂ)ﬂ@ﬁﬁ@g th%cprumwrgl a@dtwasbrng Mtk ted

t 01pat RRcH Qél’grené?ﬁtﬁatth@ﬂ'%udi aﬁth @@@Accmm@dm sﬂfoHHdSthe i &i?ﬁ;fduﬁ!:l ki on are

herein i ncor por ublication were
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~di hydro-1 Hpurine- 2, 6-d lone. 3. A pharmaceutical fornulation
conprising a conpound according to claiml or claim2 and one or nore.
3 physi ol ogi cal |y acceptabl e diluents, excipients or carriers. 4. A
- compound according to claim1 or claim2 for use in human or veterinary
medi ci fdains. A conpound according to claim1 or claim2 for use in the
treatnent of a human or aninmal subject having a condition where
under - act iavgdrhsunafwHidies la= LRABBO- g 1eaa S ota0 condition or
where acti vat iigjrzJ of the rﬁgﬂtﬁ?gr wi | qrb%'h%dgﬁgﬁ @wzﬁ 2%(.)d'%'l,;@'corrpound
according to claim1 or claim?2 forQuse in the treatment of disorders of
lipid netabolism 7. A corrpOun(!l*\a rdHng toclaiml or claim2 for use
in the treatnment of diabetic dysNi pi flaeli 8- m xed dysli pi daem a, heart
failure, hyperchol esteraem a, cargi o | ar di sease including
at heroscl erosis, arteriosclerosPs, &nd ypertriglyceridaema, type II
di abetes nellitus, type | diabetes,/insulin resistance, hyperlipi daem a,
anorexi a nervosa, obesity, corondry artery disease, thronbosis, angina,
chronic renal failure, peripheral’ vascul ar di sease or stroke. 8. A
conpound according to claiml of claim2 for use in the treatnent of
dysl i pi daem a, hyperli poprotei naem a, hyperc¢hol esteraem a or
hypertri gl LApsLE i ording to claim1l or
claim?2 ir(l}yt%ﬁ)rglarranufugm(;:&‘tI ragb%?a@éﬁ@aﬁﬁggnﬂ%ﬁﬁ]e o?‘ the treatnment of a human
or ani mal subject having a condition where under- activation of the
HW4A r2ecéprompoamt mctartieg tboclsine 1¢c evidrdin dhe arompoeng iad@-thiaoidperafl-3, he
recept or Hvard2€HBRAREI £6Alone66 10. Use of a conpound according to claim
1 or claimgin t he manufacture of a nedi canent for the treatnent of
di sorders of lipid netabolism 11. Use of a conpound according to claim
1 or cl3ai Wy pharmachetioshfaumalation eomprisingradiompeend actadingHe daimat eokinf2
di abet i ¢ dy@lonpiod afié physwlagehig yetemaslaamicnts, BRapiontsar lchfrRrs. _
hyper chol est eraem a, cardi ovascul ar di sease incl udi ng at her.oscl erosi s,
arteriosclerosis, and hypertriglyceridaema, type Il diabetes nellitus,
type | 4li dbeareroundasgprdinorte sledn gr% laim gyipyaise ih humenioa vetarmane giedioing: vosa,
obesity, coronary artery disease, thrombosis, angina, chronic renal
failur j r : ' 219k 5t : ! n
accor di g L AP gty 3 oflt Toadim 2 6L, i e polinCu B S HRBH

. ‘ne nmanuracture orf _a |
Lhe t r eat AOIESIPURKR) Haye 8rPa e, BPFie, UpSeTastaliom & he HM7AA receptor

hyper chol estibaesitathercontifipe ot wherkeyactvatida efrite. redéhtorAwit betenefidiabn f or
admi ni stration together or separately, sequentially or similtaneously
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7. A compound according to claim 1 or claim 2 for use in the treatment of diabetic
dyslipidaemia, mixed dyslipidaemia, heart failure, hypercholesteraemia, cardiovascular
disease including atheroscierosis, arteriosclerosis, and hypertriglyceridaemia, type Il

diabetes mellitus, type | diabetes, insulin resistance, hyperlipidaemia, ahorexia nervosa,

_.b'besity, coronary artery disease, thr_Ombosis, angina, chronic renal féilure, peripheral

vascular disease or stroke.

8. A compound according to claim 1 or claim 2 for use in the treatment of dyslipidaemia,
hyperlipoproteinaemia, hypercholesteraemia or hypertriglyceridaemia.

9. Use of a compound according to claim 1 or claim 2 in the manufacture of a medicament
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.
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agent. 14. A pharmaceutical formulation conprising: (i) a conpound
according to claiml1l or claim2; (ii) one or nore active ingredients
selected fromstatins, fibrates, bile-acid binding resins and nicotinic
acid; and (iii) one or nore physiologically acceptable diluents,
“excipi ents or carriers. 15. A net hod for the preparation of a conmpound
accor dilfg Uss o pSompeupy aggosding 0 cleie 1 Q6 ERiEw 2 e BrpPpRyTAgure 9f)a @PQ‘W"&?”"on
at N3 of & i freatoteatofatisorders lof lited metatiojismhl ori nation at C8; and (iii)
de-protection; in any order providing de-protection is carried out after
al kyl at '1O[ﬂjse o?a compound according to claim 1 or claim 2 in the manufacture of a medicament
for the treatment of diabetic dyslipidaemia, mixed dyslipidaemia, heart failure,
hypercholesteraemia, cardiovascular disease including atherosclerosis, arterioscierosis,
and hypertriglyceridaemia, type !l diabetes mellitus, type | diabetes, insulin resistance,
hyperlipidaemia, anorexia nervosa, obesily, coronary artery disease, thrombosis,
angina, chronic renal failure, peripheral vascular disease or stroke.

12. Use of a compound according to claim 1 or claim 2 in the manufacture of a medicament
for the treatment of dyslipidaemia, hyperlipoproteinaemia, hypercholesteraemla or
hypertriglyceridaemia.

13. A combination for administration together or separately, sequentially or simuitaneously
in separate or combined pharmaceutical formulations, said combination comprising a
compound according to claim 1 or claim 2 together with another therapeutically active
agent. .

~ 14. A pharmaceutical formulation comprising:
(i) " -a compound according to claim 1 or claim 2;
(i) one or more active ingredients selected from statins, flbrates bile-acid
- binding resins and nicotinic acid; and
(i)  one or more physiologically acceptable diluents, excipients or carriers.

15. A method for the preparation of a compound according to claim 1 or claim 2, the method
comprising: '
(i) ~  alkylation at N3 of an N7 protected xanthine;
(i)~ chlorination at C8;and
(i)  de-protection;
in any order providing de-protectioh is carried out after alkylation,
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