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suppert this discovery, (Tunaru et. al. Nature Medicine, 2003, 9(3), 352-255 and Soga et. al.
Biochem Blophys Res Commun., 2003, 303 (1) 364-369), however the nomenclature differs
slightly. Inthe Tunaru paper what they term human HM74 is in fact HM74A and in the Soga
| paper HM74b is identical io HM74A. Cells transfected to express HM74A and/or HM74 gain

35 the ability to elicit G; G-protein mediated responses following exposure to nicotinic acid. in
mice lacking the homologue of HM?4A {m-PUMA-G) nicotinic acid falls o reduce plasma
NEFA levels.

Certain xanthine derivatives have been synthesised and disclosed in the prior att. For

40 example, EP0389282 discloses xanthine derivatives as potential mediators of
cerebrovascular disorders. A range of xanthine derivatives were identified as adenoSEn_e
recepior antagonists by Jacobson et al. in J. Med. Chem., 1993, 36, 2638-2644.
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cerebrovascul ar disorders. A range of xanthine derivatives were identified
as adenosi ne receptor antagonists by Jacobson et. at. in J. Med. Chem,
1993, 36, 2639-2644. 1 W now present a group of xanthine derivatives which
are selective agonists of the nicotinic acid receptor HW4A and are thus of
benefit in the treatnent, prophylaxis and suppression of diseases where
under-activation of this receptor either contributes to the di sease or where
5 activation of the receptor will be beneficial Summary of the Invention

The present invent.ion r0|ds t Jve xant e deri vati ves
TnG P he Do, Presdts < frall Sief e RIARE Wb R s e Sockil oh S piiSiey

t r eat meAEid ecoios SBALA audeare thisas Pengfi inthe ﬁf@ﬁtm%\t RreRbYlaNE @Ad ﬁéé@'@%&ﬁn

cont ri buf disedises wheredingerativation ohitisgecpidr eithérconitbuiehio the dispaserorwhete be

ber t &1 t ahifibiion &tmercéﬁwmbébmm of Iipid metabolismincluding
dysli pi gaem a or hyperlipoprotei naem a such as diabetic dyslipidaem a and

m xed dsI i pidaem a, heart failure, hyperchotesteraem a, cardi ovascul ar
di seasesHRNENEAAGE BWBEIOBSsc| erosi s, arteriosclerosis, and ,5
hypertri gl yceri daem a. As such, t he conmpounds may al so find favour as

t her ape‘l’ﬁé A mﬁ%ﬁ%ﬂd&r%&éﬁe@bﬁﬁ%e &&&ﬁﬂ@%ﬁ%ﬂv@é‘%&%&e Gy gni ¢ renal

II :II’ OV%C UP%.‘?{E I C a E':Sas S OCrSrg}?e% t%?ﬂér{t %Ogglg?éfsgg “)p% 5 un%%r LQT%?WU s, type

i abefidlie HMT4A TPRRRi OB hies 10 mﬁ'@reﬁep?f activafion of %f%?@m%gfﬂ!beobes.ty
The cobereficids mypﬂﬁwrbdtseaseas@fl fipid henetabelisrre includingi mlyslipidaetnir yordi seases

or t ﬁogdh Peproinachfa S&h ae@tahéwaybmdé@ﬁh@md ke ByaRpidadas, héa@:rfawrélt I ons,
nme oas S
FRAFS ﬁ@scrm dResel :Hci&&ﬁ% hEFoEE!Sfos% §der8{.

|nvent| 1. pti on d oﬁe aspect

ve
of thi s EEROOTTIE: B GUF S, COBRRER ATt S, Tl TRVl 26 terRgeLicforos 1 N e
(1) 3occamam mm@@ cﬁmwoﬁmémr%whrmwe@ahfe@r@ hmrmbﬁrai waeewsrn R2 i s
sel ect egisddsemnd Is;td@geWemaslﬂﬁhérci&Jkaandtdatrmmsbmawd witgpé ) didbeisi t ut ed
Wi th ongeRius, B Bighed nstfth Féfs?di’lcé AidbaMla Grdrexia dfvdss, é&éﬁtﬁg from

S?L ;?Lq& P, S%#% it ﬁﬁ%&*ﬁ%@ ﬁe%eaﬁeé*ﬁ%ﬁﬁ?mﬂ%*gwc%‘%e&sao PG 2na 14
a S Ep{??%

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

25 Detailed Description of the Invention

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

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



with cycloalkyl; and R3 is selected fromhalogen and CN;, 5 with the proviso
that: (i) when R3 represents C, and R represents ethyl, R2 is other than
propyl; (ii) when R3 represents Br, and R represents propyl, R2 is other
than propyl; (H') when R3 represents C or Br, and R represents butyl, R2
I's other than butyl; and (iv) when R represents Gl-4 al kyl, CH2CN, or
(CH2)3CF3, R2 is other than branched al kyl. 10 The conpounds are of use in
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conbi naln eswsineimiedinents, IRiris seleded fronCsio dosubstitited e, <G nalliy wéth one or
more CN substitutions, C,40 alkyl with one or more fluorine substitutions, Cs atkenyl,

unbranched C, alkenyl, and C.., alkyl substituted with cycloalkyl. Particularly R? is selected
: from: Cs10 Unsubstituied alkyl, (CH,)1.sCN; Cas alkyl with one or more fluorine substitutions;
30 Csalkenyl; and Gy, alkyl substituted with cycloalkyl. More particularly R? is selected from C,

unsubstituted n-alkyl, for example pentyl; {CH.) €N, for example, {CH,)CN or (CH):CN; Ca.

+ alioyl with one or more fluorine substitutions, in particular where the terminal carbon is fully

saturated with fluorine, for example (CH;)..sCF3; and C; atkenyl, in particular, where there is

anly one double bond, for example where the double bond is located between the fourth and
35  iifth carbons (terminal alkenyl).

in particular embodiments, R® represents halogen. More particularly, R® is selected from;
chiorine and bromine. Most particularly, R® represents chiorine.

40 It is fo be undersiood that the present invention includes any combination of particular
- embodiments and covers all combinations of particular substituents described hereinabove.



3 Particular conpounds of the present invention include: ,
(8-Chl oro-2, 6-di oxo-1, 2,6, 7-tetrahydro-3H pu(n-3-yl)acetonitrile,
3-But yl - 8- ehl oro- 3, 7-di hydro- 1H puri ne- 2, 6-di one, 5

8- Chl or o- 1- net hyl - 3- pentyl - 3, 7-di hydr o- 1H puri n- 2, 6-di on,
8-Chloro-3-(4,4,4-triftuorobutyi)-3,7-di hydro-1 H purin-2, 6-di one,
8- Bronco- | - net hyl - 3-pentyl -3, 7-di hydro-1 H purin-2, 6-di one,

8- Chl or agichzr Sordpduntié bipeBreapitlinvesiiofrifdiiiledr o- 1H puri n- 2, 6- di one, _
8-Chl oro-1-propyl-3-(2,2,2-trifiuoroethyl)-3,7-di hydro-1 H purin-2, 6-di one,
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[8-Chioro-3-(2-cyclopropyiethyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-1-yljacetonitrile,
{8-Chloro-2,6-dioxo-3-propyl-2,3,6, 7-tetrahydro-1 H-purin-1-yl)acetonitrile,

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

40  8-Chloro-3-(2,2 2-trifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione,
2,2"-{8-Chioro-2,6-dioxo-6,7-dihydro-1H-purine-~1,3(2H)-diyl)diacetonitrile,
8-Chiloro-1-methvl-3-(4,4,4-trifluorobutyl}-3, 7-dilydro-1 H-purine-2,6-dione,
8-Chloro-3-(2-cyclohexylethyt)-3,7-dihydro-1 H-purine-2,6-dione,
1,3-Dibutyl-2,6-dioxo-2,3,6, 7-tetrahydro-1H-purine-8-carbonitrile,

35 1,3-Dibutyl-8-iodo-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-{4-methyipentyl}-3,7-dihydro-1H-purine-2,6-dione,
8-Chiloro-3-(6-methylhepiyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-octyl-3,7-dihydro-1H-purine-2, 6-dione,
8-Chioro-3-decyi-3,7-dihydro-1H-purine-2,6-dione,

40  8-Chloro-3-{cyciohexyimethyl}-3,7-dihydro-1H-purine-2,6-dione,
{(+/-}-8-Chioro-3-{3-methylpentyl}-3,7-dihydro-1H-purine-2,6-dicne,
8-Chioro-3-(2-cyclopentylethyl)-3,7-dihydro- 1H-purine-2 6-dione,
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| or 0- 3- (6- et hyl heptyl)-3, 7-di hydro-1 H puri ne-2, 6-di on,
| oro-3-octyt-3, 7-di hydro-1 H purine-2, 6-di one,
| or o- 3-decyl - 3, 7-dt hydro-1 H- puri ne-2, 6-di one, 40
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-) 8- Chl oro- 3- (3- net hyl pentyt) -3, 7-di hydro-1 H- puri ne-2, 6-di one,
| oro-3-(2-cycl opentyi ethyt)-3,7-di hydro-1 |i-purine-2,6-dione, 4
I orMb@@h{ﬂyoippmpymmm%mdﬁyd?e-dH@dn@Q B-dibrgur i ne- 2, 6- di one,
i wamg&o:mmmcaam purine-2, 6-di one,

B e
2 6- di

I)or%' ?&gggg gfr‘%@%h Al ycgohhygjlj"nx‘?ﬁgl-déﬁ% ggr |2ng di oneI oge
| o '¥§ifer growior-8542%%ur i ne- 2, 6- di one,
rr%ﬁb(ﬁ-@dbmt}&pm-ﬁmdrwdm TH-ghimtined?, 6~dionkt pur i ne- 2, 6- di one,
or@cﬁmfo?sea@c% br-dhytiraliygdfins 4 6-clongUr i ne- 2, 6- di one,
orocéﬁg;f;?éﬂiEé:gg e '&qu&ﬂj F% %-dﬁéh%hg g gl glngne 10 8- Chkuo
( - t 1S Bt ‘fg— P?%es %di one,
- ( 8- CHi-Ghiorok-3-(AefitioyaprapyB-3ch W&-iéﬁwﬂﬂeﬂ@tﬁ!mdro 3H-purin-3-yl)butanenitril
e, 1&3 (&&m{wwm%3m&1ﬁwWQm&eH puri ne- 2, 6-di one,

6;— g %R&ﬂfe‘ﬂ?@%t}'@z 2- di met hyl hexaneni

purine-2,6-dione. 5
Qﬁkﬁ% acconganylngéglalns t he words
conprising",
"incl u@ShhﬂF@(G«ﬂmﬁWk@?—drhgﬁm-ﬂpthmmem eted i ncI usively. That is,
thege words are intended to convey the possible inclusion of other el enents

or |nt rs t o ont ext Io.vvs 20, As used
her ei neﬁ‘?%’gh?‘g ﬁr‘ré%%%g{’t %%ﬁéfé{ag'?ﬁ %getga a%an@:ggfcf %}‘? wol ﬁl Sgrp%e brom ne
and i od@PAeinclugde’ Fe-vaniaiaNs| Fich a5 ¢ cpapNRes s "RPisingh cinciydes] and "BelEEh or as
part ofaraigbointerpretefidndusivelya Thet isaihgise wordshareirdéretdd Hy domeyrtho posside n unl ess

speci f izgglisRintte biNeF GlemsRs bainftigBe riobSpeemesliyrédidd Aihde!tlaRbnekt Mawdon at ons.
For2 exanpl e, C3-CTCal kyl nmeans a straight or branched hydrocarbon chai n

containin | east a arbon ato al kyl as
oba haafted herePae 1Tme L iy PR ierR e tt?ﬂﬂ%t%rm%émm%ﬁﬁ ooy
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hydrocarbon chain containing at least 3 and at most 10 carbon atoms. Examples of alkyl as

used herein include, but are not limited to methyl (Me), ethyl (Ef), n-propyl and i-propyl. The

term “n-atkyl” refers specifically to an un-branched hydrocarbon chain.
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8 As used herein, the ferm “cycioalkyl” refers to a hydrocarbon ring containing between 3 and
6 carbon atoms, comprising no heteroatoms or conjugated double bonds. Examples of
cycloalkyl as used hereln include, but are not imited to eyclopropyl 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 fo be understood that a substitution may be present at any position in the
40  group.



cycl oal kyl as used herein include, but are not limted to cycl opropyl and
cycl ohexyl. As used herein, the term"al kenyl" refers to a straight or
branched hydrocarbon chain 35 containing the specified nunber of carbon
atonms whi ch contains one or nore double bonds. As used herein, where a
group is referred to as being "substituted" with another group or having
'one or nore substitutions” unless a particular position for such a
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t he ' t or solvate" referred to above W | a pharmaceutical ly

accept able salt or solvate. However, other salts or solvates may find use,
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pr epar &tiaophaohaceutiqaip ancepiabla sadil drsolxaieciiowdicr ddlartsalby orssmiivatasemghindeof . a0
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and Ngﬁ%@%saﬁw&aﬁgﬁéﬂfesﬁ&wwﬁyereQG 1-19. Suitable pharmaceutically

accept

40  Pharmaceutically accepiable salls include those described by Berge, Bighley and
Monkhouse, J. Pharm. Sci, 1977, 66, 1-19. Suitable pharmaceutically accepiable salts
include alkkalt metal salts formed from the addilion of alkall metal bases such as alkali metal
hydroxides. Examples of suitable alkali metal salls are sodium salt or potassium sait. Other
suitable pharmaceutically acceptable salts include alialine earth metal salts such as calcium

35 salt or magnesium salt, ammonium salts; or salts with organic bases such as ethanolamine,
triethanolamine, ethylene diamine, triethyimine, choline and meglumine; or salts with amino
acids stich as arginine, fysine and histidine.

Compounds of formula (I} are of potential therapeuiic benefit in the freatment and
40  amelioration of the symploms of many diseases of lipid metabolism including dyslipidaemia
or hyperlipoproteinaemia such as diabefic dyslipidaemia and mixed dyslipidaemia, heart
failure, hypercholesteraemia, cardiovascular disease including  atherosclerosis,
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I ncl ude al kali netal salts fornmed fromthe addition of alkali netal bases
such as alkali netal hydroxides. Exanples of suitable alkali netal salts
are sodiumsalt or potassiumsalt. Qther suitable pharmaceutically
acceptabl e salts include alkaline earth nmetal salts such as cal cium 35 salt
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30 orinischaemic heart disease.

In particular, the compounds of this invention are useful in the treatment and prevention of
inflarmation, diabetes and cardiovascular diseases or conditions including atherosclerosis,
arteriosclerosis, hypertriglyceridemia, and mixed dyslipidaemia.
35 .
Nicotinic acid has a significant side effect profile, possibly because it Is dosed at high leve!
{grarmn quantiies 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 fo nicofinic acid. HM74A has been identified as a high affinity receptor for
40 nicotinic acid whilst HM74 is a lower affinity receptor. The compounds of the present
invention may find use as selective HM74A agonists or partial agonists; in which case they
will show greater affinity for HM74A than for HM74.

7



the eye (e.g, glaucoma) as well as of transplanted organs (e.g. rejection)
and nmulti-organ diseases (e.g. system c |upus erythematosis, sepsis) and
i nfl ammat ory sequel aae of viral or bacterial infections and inflanmatory
conditions associated with atherosclerosis and follow ng hypoxic or

I schaem c insults (with or without reperfusion), for exanple in the brain
30 or in ischaemc heart disease. In particular, the conpounds of this
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se[ecbon aﬁ c resistant o P%ﬁc» lmes stabiy expressm
were confirmed by E353}-GTPyS btndmg measuremerrts, following the addition. of nicotinic
acid.

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. Celi pellets were resuspended in 1 mi of 10mM Tris-HCI and 0.1mM EDTA, pH 7.5
{buffer A} and by homogenisation for 20s with a Ultra Turrax followed by passage (5 times)
through a 25-gauge needle. Cell lysaies were centriftuged at 1,000g for 10 min in a
microcentrifuge to pellet the nuclei and unbroken cells and P2 particulate fractions were

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

[PSI-GTPyS binding - assays were performed at room temperature in 384-well format based
on methods described previously, (Wieland, T. and Jakobs, K.H. (1984) Methods Enzymol,
40 237, 3-13). Briefly, the dilution of standard or test compounds were prepared and added to g
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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F-12 HAM nedi a containing 10% foetal calf serumand 2nM gl utam ne. 48h post -
transfecen the nedia was supplenented with 400g/mM GCeneticin (418, G bco)
for 25 selection of antibiotic resistant cells. Conal CHO Kl cell lines
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10 HW/ 4 Augirars ot HMWA egdrist eitlity.n mal e Spague-Dawl ey rats (200-250g) which
had been fasted for at |east 12 hours prior to the study The conpounds

d I Bl ood
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post do§’é5‘\an%‘§'thr‘él Bey PeeredngRdcte atnﬁefﬁhq‘t@ﬁ‘i‘ §U‘ﬁ8§‘P‘980¥'§'F Dynifieh bl ood
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The pla
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t he fl ustingtraRap@nsiest compound and collection of blood respectively. An infrared
temperature probe (Exiech instruments) was placed 3-5mm from the tip of the left ear.
Temperature measurements were recorded every minute from § minutes prior to test
40 compound and up fto 40 minutes postadministration of test compound. Data was
automatically collecied on a Psion computer before being transferred for data analysis within
an Excel spreadsheet. Prior to, and at frequent time points after, compound administration,
biood samples (0.3ml) were taken via the carotid arterial cannula and tfransferred fo
Microtainer (BD) tubes containing lithium heparin. The samples were mixed thoroughly on a
35 biood roller and ihen stored on ice prior to cenirifugation at 1200g for 5 minutes.

Nicotinic acid (10mgtkg Lv.) produced a mean (+ s.e.n.) increase in ear temperature
equivalent to 1042 + 1.44 (area under curve; arbifary unils; n=6). By comparison, the
compound of Example 30 (1Omg/kg iv.) produced a mean (+ s.ein.) increase in ear

40 temperature equwafent to 1.52 + 0.39 (area under curve; arbitary uniis; n=6), a reduction of
85%.



associated with nicotinic acid they were dosed to anaestheti sed gui nea-pi gs.
Mal e Dunkin Hartley guinea pigs (300-800g) were fasted for 12 hours prior
to being anaesthetised with a mxture of Ketam ne hydrochl oride (Vetal ar,
40mg/ kg i.m), Xylazine (Rompun, 8ng/kg 1.m) and sodi um pent obar bi t one
(Sagatal, 30rngtkg i.p.). Follow ng anaesthesia a tracheostony 25 was
performed and the animals were nechanically ventilated with roomair
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HPL CABZ rdparatio® hipTe. (68t mbhsts where) theimiadterial was purified by high performance
liquid chromatography on a HPLCABZ+ 5pm column (10cm x 21.2mm id.) with 0.1%
'HCOH in water (A} and MeCN (0.5% HCO:H) (B) utilising the generic gradient elution
condiiions expressed as “x to y° gradient with a gradient system as follows: 0-1.45minutes
30 x%B, 1.45-20 minutes 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).

iy

SPE (solid phase exiraction) refers to the use of cartridges sold by international Sorbent
35 Technology Ltd.

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

loaded onto a cartridge previously conditioned with MeCN and equilibrated with 5% MeCN in

water. The compound was eluted with 0.1% HCO,H in water and MeCN (0.5% HCO.H}in a
40  suitable gradient on a Combifiash Optix 10.
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20 0. 1% HCO2H in water and 95% MeCN, 5% water (0.5% HCO2H) utilising the
follow ng gradient elution conditions: 0-1.0 mnutes 5B, 1.0-8.0 m nutes
5-*3098, 8.0-8.9 minutes 3098, 8.9-9.0 mnutes 30-+96%B, 9.0-9.9 mnutes
.9598, 9.9-10 minutes 95--*0% at a flowrate of 8m mnutes' (System 2).
The G lson 202 fraction collector was triggered by a VG Platform Mass
Spectroneter on det ecting the mass of interest. 25 Preparative h.p.LL refers

Lo et NodsiniRer e BbRbNMs ASERHLS mec#néwrﬁu 98 DR AEPOC Setoifefly' o
Fioar | e it P u*a ﬁé&%%p(%é By BRI A

gr adi enthywmqpmtemmm tions expressed as "x to y" gradient with a gradient
systemas follows: 0-1.45m nutes 30 x%B, 1.45-20 nmnutes x-*y%B, 20-24

g:c ”‘é:énes ﬁxu%(tgtﬁe@ is Bﬂmégd B BULND%er 235@8¢ oSt Hesell RSN B2ompdBhdbrs fa%%dlagw { 3{/ e
(25ant ﬁ%ﬁwé?‘%“?ﬁ}s %@ion@&ﬁeﬂ%ﬁ B ¥°§§5§é W%ﬂ@“%if&fe‘ﬂ?éf?i? BiMggss sol d
by | nt ePREEHEHA 8% erimentst TiserEE 9‘3"‘ii_t"ﬂe ligtg: inclpping, fystipislaemis 6f s t o t he

use of tgpartipopydainasmhial sgh dvbatete d@hpﬁ?@nfammmmﬂtﬂyamaehmdiedtfaﬂum a
car t ri dgQpdteiidsRiiadnfiaCaipsibidsamacivdaks rvhidiNgamsbresitrddid) bRbidcletdsiy, 3@ MECN i n

B&r&%i'g&i&%gw S lrjfée{i'ig &) el HS, er apd L0 5%
gbC?gE) @WWS t@ﬁ*ﬁ% e%‘?égy 3%% q‘rﬂ?ﬁaﬁfﬁsﬁaz &%ﬁ& i cated

medi ci nase isnthedraaltreentaf caronamt artea.t disgasef tnmmlmls iangind.echrenica troakfailuref

dysli pi gafghebal #astulabyipedde papRiroke2i Naem a. 5 Thus, there is provided as a
further aspect of the present invention a conpound of fornula (1) or a

hysi ol qQgi cal | funct| derlv ive t reof,, for use
Doy b ndPsed S &3 r oek 1 et atE M puie AR PIBTIA O 92 1 i pi g
met abol p@mwﬁmm f’-ﬂi@ﬁ% Wrwa@@ethera% for ugg ietheinprswfastues b redicamen fers
di abet i ¢hely ¥baipietbenf a divodens xef dipill | pletibelisna, imdadidg f dydlipideemia  or

hyper chg h]?eﬁ RbRfdiMbeia gﬁhddsw&aﬁ&bﬁ pidherRia BRd hﬂ@hl@ymaaﬁltaeh%ﬂaﬁrr@& S,
ar t e“ Og\ype%%q%}s%erae éa?ds&ég %rds &ﬁ.ﬁiu%g E&r?eaos%?o%.slén%loéaa I 1itus,

r eXI 0sa,
obegpt thWQUEWda?'ﬁ@’ elgse g 5‘6?‘ pWB%l Heliatelgs, ipsini F?SFF%‘C?W eat ment
of cor ohypeylinidaemiay adoms'@rvosh.rmhebms iAs, sugingthe @pmpbundaiace alem arovided lfar e,

peri pheggd i igGtbadherfliof eadfaHiteh! ditdese, thronTtiRise ahdind)dbiinite@nalStauré,ur t her

aspect g& 593%‘95’%&59 |séé%¥%ﬂg'sf?&(a corrpound of fornmula (1) or a
u

physi ol 6gi'ca nctional derivative thereof, for use in the manufacture of
a medi canent for the treatment of disorders of |i pi d netabolismincluding
dysPbpi dadhbeappreciaigh et refrspnces bprslnde ieatmant exiend @irsendyinys.dyeventioniefeni a and
m xed dysutrphabamdisapprassiori of sanptome as well as the treatment of established conditions.

According to another aspect of the invention, there is provided the use of a compound of
formudla (1)

0.
N

A, e
30
and physiologically functional derivative thereof, wherein:

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



hyper chol est eraem a, cardi ovascul ar di sease includi ng at heroscl erosis,
arteriosclerosis, and 20 hypertriglyceridaem a, type 11 di abetes nellltus
type | diabetes, insulin resistance, hyperlipidaem a, anorexia nervosa,
obesity. As such, the conpounds are also provided for wuse in the treatnent
of coronary artery disease, thronbosis, angina, chronic renal failure,

peri pheral vascul ar di sease and stroke. 25 it wll be appreciated that

r ef er ences ihe&itdtl frémi CLaURBIstiREdemd], 1. Jalopbybsttutei with eneot o Pbups
recurr en%gg @t@g f%pmeﬁﬁé LAO RE Cé&ﬂ@ﬁﬂ MhoAsch €, ﬁﬁerﬁﬂ‘%nﬁr(ﬁatd@péub‘%{lmted

establi sh I ons According to anot her aspect of the I'nvention, there
is provi eof a conpound of formula (11) O Rl NEf>R3 a~-NI N
R2 30 an@n?Sﬁy!ﬁlS@le@Edcf@lm Palpgaicanddrisl derivative thereof, wherein: Rl is

sel eced from hydrogen and Cl-4 al kyl which nay be optionally substituted

VCVIZtg Onelrpihe Hﬁﬁ@‘a&ﬁl‘éustlasrﬂb&@}érﬁ%tffb@ﬂ?e@r%dtméﬁldom@mrdét% RRipi§ mabwmtad from
0 un n roups
sel ect e d WSEﬂde?e!nlﬁg dd‘ %e%@g&hd@ﬁigeﬁ‘é Ef %chﬁlggv\fgg C%% ?kp%wﬁgy Bt Clp 4
~al kyl suﬁemP?lmdéﬁ ol ( @veﬁ%mwvfacafﬁ fgampdicarpent de ?refae#fﬁaﬁw%% abplgng ON;
5 i n t hedysinidbemiaurremixd alysitpitiagaiae mealt éﬁ:HUtaaéﬂyp@r@h@lﬁﬁmaeaia dyrsol diabsteef lipid
et abol i ﬁ'i@lhtdSanrp@dl AgabeNs) iUk essiaree, hyg@elrphdaaﬁm Orfirédaee Meprosd, Noteafy,i cul ar,
the use o pé,y i$¥as8, infoPHEROUI o, BRHTE Hhal felilrel &ra@%nm%@sgwﬁ of a

ol § o dsess i qafﬁarogﬁ?@s'shﬁrﬁeé'%q%%%@aﬁiwk'g@fﬁw%eﬁﬁa di abetes 10

nmellitus, type |I diabetes, insulin resistance, hyperlipidaem a, anorexia
nervosa, lromérhtyodumemmmwiyrvaﬁbermerdi;§mslded thooobosd sf fo&n@h &), forcdeani C

renaks f au1 U’ ?reatﬁlfeﬁpk%f arh%o%rrgl oafasmps& netdHoRGAS Sinki0Gih é)scdrer osis,

arterlos eros

Aé
Mvent | ofPaRpRe LR Rageud b %&ﬁsdprew'g?dopﬂw%{wm”% %) EPW}@% S5 ¢ he
t r eat menfagHiagiue Of ¢ sﬂ@ﬁfcamepm dorrdbeHtsatrasnti efc Higdetig W‘?’Q'dﬁ@ﬁﬂfa@m @ixgd
hyper | i papiiptieemiagheat fallimepAydercholeaterasiriee tysel! idiabptesvnalitids, dfpeal digvgdeynd of

Formul a {ikiiin tddistdiRe, FRIUHAEHIE HordkidREheaaTeMesitPr cdrbfarl rSRNRREa&,

di ab%' Cthgg 3 'sm dangma Rlonid rgl%l failure, stroke and cardiovascular disease including

atherosclerosis, arteriosclerosis, and hypertriglyceridaemia.

In particular embodiments, R' is selected from: hydrogen, C.4 alkyl, CH,CN and (CH5)sCFa.
In more particular embodiments R’ is selected from: hydrogen and methyl,

25
In certain embodiments R? is selected from: Ca.yo Unsubstituted alkyl, Cy.4o alkyl substituted
with one or more groups selected from fluorine and CN, C; alkenyl, unbranched C, alkenyl,
and C.4 alkyl substituted with cycloalkyl. Particularly, R? is selected from: Ca..o unsubstituted
alkyl, Cisalkyl with one or more CN substitutions, Cy.4p alkyl with one or more fluorine

30  substitutions, Cs alkenyl, unbranched Cy alkenyl, and Cy4 alkyl substituted with cycloalkyl.
More particularly R? is selected from: Cs. unsubstituted alkyl; (CH2)+.sCN; Cps alky! with one
or more fluorine substitutions; Cs alkenyl; and Cy.; alkyl substituted with cycloalkyl. Most
particularly R? is selected from Cy unsubstituted n-alkyl, for example pentyl; {CH2):.5CN, for
example, (CHR)CN or (CHp)sCN; Cs. alkyl with one or more fluorine substitutions, in

35 particular where the terminal carbon is fully saturated with fluorine, for example (CH;),5CFa;
and Cs alkenyl, in particular, where there is only one double bond, for example where the
double hond is located between the fourth and fifth carbons (terminal alkenyl).

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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dyslipidaem a, heart failure, hyperchol esteraem a, type Il diabetes
mellitus, type |I diabetes, insulin resistance, hyperlipidaem a, anorexia
nervosa, obesity, coronary artery disease, 20 thronbosis, angina, chronic
renal failure, stroke and cardi ovascul ar di sease including atherosclerosis,
arteriosclerosis, and hypertriglyceridaema. In particular enbodinents, Rl
is selected from hydrogen, Cl.4 alkyl, CH2CN and (CH2)3CF3. In nore

parti cul Bt @ @MpeHIds TRy usssindas EE@"E’&”W”O%‘“ Hpdrarydactuizce penedjsamept for n
certai n bebotéaimatls B2 idsosdErectdd Kpidmmeatdhoiomunivalbigingt utielpiddekyd , oEl. 10

al kyl supgskhibtpretinaéiidineinge:or nore groups selected from fluorine and. CN, C5
al kenyl , unbranched C4 al kenyl, and Cl.4 alkyl substituted with cycl oal kyl .

Particul ar I,S S bs jtuted alkyl, Cl_eal kyl
with %ne& ¢m?f826 ?@setﬁ feg'iah‘ﬁ’g 3"@“”5% ﬁﬂ?é}f’ Y% h one or nore fluorine 30
subst i tu@ﬁéﬁbs-cﬂsfwwﬁyﬁfo‘mﬁ%%@@w@ﬂ al kenyl, and Cl14 al kyl substituted
with cyc$—6alokqh-metmw3@eparr-ﬁ J7edittyalrd-yH-RArines2,8-dlopet ed from C3.10 unsubstituted
2: tgln l(é:tj%bo;loé 4%@@51; L3, Mcliry ed@DﬁH e 8- §I|0Eé :Jor:vgetsubzﬁlttgt: ons %

y y St particu y
i's sel ec?ggo% i’ e&%‘ 5)#&%@? deéF QHW“ fé(?‘ﬂoﬁz'gliexarrpl e pentyl; (CH2)1.3CN,
for 1%xafrfhiero- '@-@ﬁ(‘ﬂ'%@%‘@ﬂ%@ REMhydre- U-NRe12.8#i1PR.one or nore fl uorine
substl tu&-Cqu)sQ 1-4prop8s3- (Qaiﬂﬂmﬂuom'etM@édmmmﬂéfrpurmaﬂ @dipbmn is fully saturated
with fl L@Buwﬁa-cﬁr@fo-ﬂmml@7(0635@}021%&%&2 garngd> al kenyl, in particular,

}/\/nere th Hz&”ﬁo 02"5"6 @Bgﬂﬁrg %Qﬁm bg W the double bond is
ocat ed ermnal 'al kenyl). In
parti cul% o ~ﬁb§}ﬂp§0py Zé’g’% P MRH G P-CiRBe particularly, R3 is

sel et ed8-ﬂhbm 1,3®laf4lﬂ,értnﬂt@rmlb3 Grdiihyero- 1%erinpe&@-d©ne,arl y, R3 represents
chl o][l nte4 (&e%emi-n@mym S%W?umdsEtéﬁh%u@eat:r-ﬂurt mgjm@iemgnb off Fr ig t he
manut actdleig 1%’: %@E‘? uodééft )3Fd {/cﬁ—é FIP;fEInn82 lguﬁﬂé ers ot 11pl

met abol i 'S|Lipi of el naem a i nclude: 5
(8- Chl orim? l’%’%}gdﬁ%‘g Qenéyllg ﬁ% h@ﬂ‘?rB 1&5 ‘G?le’n‘:agb lgcet onitril e,

3-Butyl - %Cbhrmwmym-meﬂw(da dlhardmﬁfihnen@-%wlooae

8- Cidoor o3-Chigki-Byd-mathpdoiyi)i3, Bdikyatohy-tisging- 2l'6=tﬁiume ne- 2, 6-di one,

8- Chl or %hl(afb -p ntg,rgfhw fng‘WU e%gd]ghglydro H-purine- 2, 6-di one,

o erom ] e DG v pur e 2 6-arone, o
8- Chl or 03- Butyb’r -Blsyy-26(dioxe- 2 5r7rtﬁﬂr@hyﬂ@e‘ffﬁ9mr)nese GargetHiyies o- 1
H- puri n%@hlﬁrcdﬁ-omaenteri%#@l)ﬁyﬂ dilydrbl1ekmuihe-d@tdigne, 3, 7- di hydro- 1
(l_t%pLBleJﬂt ”les- dji% |B84-3, ?—dthydro 1H—purme—26 dione ur| h-1-yl)acetonitrile,
8- Chl o%/o %‘?Q éfc)r?‘ﬁ F‘% 62?'}%?‘ a%y%b‘f”{i‘?tﬁvg'{%) aﬁ-e?)' Ef ne- 2, 6yd| one, 15
8- Chl or B-Ehigrp-seay- fimﬁt WofA-glaydsen] tyRuying 2.8-deNey dr o- 1H- puri ne- 2, 6- di one,
3-Butyl-8-chloro-1-ethyl-3,7-dihydro-1H-purine-2,6-dione,
. [8-Chloro-3-(2-cyclopropylethyf)-2,6-dioxo-2,3,8,7-tetrahydro-1 H-purin-1-yljacetonitrile,
30  (8-Chloro-2,6-dloxo-3-propyl-2,3,6,7-tetrahydro-1H-purin-1-yl}acetonitrile,
8-Chloro-1-(4,4,4-trifluorobutyl)-3-(2,2, 2-frifluoroethyl)-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(2,2, 2-trifluoroethy!)-3,7-dihydro-1H-purine-2,8-dione,
2,2'-(8-Chloro-2,6-dioxo-8,7+dihydro~t H-purine-1,3(2H)-diyl)diacetonittile, ;
8-Chloro-1-methyl-3-(4,4 ,4-irifluorobutyl)-3, 7-dihydro-1 H-purine-2,6-dione,
35  8-Chloro-3-{2-cyclohexylethyl)-3,7-dihydro-1H-purine-2,6-dione,
1,3-Dibutyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purine-8-carbonitrile, ‘
1,3-Dibutyl-8-iodo-3,7-dihydro-1H-purine-2,6-dione,
8~Chloro-3-(4-methyipentyl)-3,7-dihydro-1H-purine-2,6-dione, :
8-Chloro-3~(6-mathylhepiyh)-3,7-dihydro-1H-purine-2,6-dione,
40  8-Chloro-3-octyl-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-decyl-3,7-dihydro-1H-purine-2,6-dione,
8-Chloro-3-(cyclohexyimethyi}-3,7-dihydro-1H-purine-2,6-dione,
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4- (8- Chl oro- 1- et hyl - 2, 6-di oxo-1, 2, 6, 7-t et rahydr o- 3H puri n-3-yl ) butaneni tri
e, 8-Chloro-1l-ethyl-3-(2,2,2-trifluoroethyl)-3,7-di hydro-1

H purine- 2, 6-di one, 1 -Methyl-2,6-dioxo-3-pentyl-2,3,6,7-tetrahydro-1

H purine-8-carbonitrile, 8-Chloro-3-propyl-I|-nmethyl-3, 7-dihydro-1

H puri ne- 2, 6-di one, 20

8- Chl or o- 3- (3- et hyl butyl ) - 3, 7-di hydro- 1H puri ne- 2, 6- di one,

8- Chl or ot+33-pertiarb-33 3 nethigent)- QTWWQM%{DQW@%W@@@

8- Chl or oa@hwr@pa(t-c@clapeﬁwﬁm)c@ 1-ditypnoriHipuribe 82 ltione,

3- But yl - § TRkl qugm%wi S75aloplet gL diohb pur i ne- 8- car boni tril e

8- Chl oro 6- di one, 25

8- Chl or ot*5); é{% FO'@-* Elﬁtgpa#é%eon% _
4- ( 8-%h| BY-&8E rm?»d%@qthsép@tm @Idf*‘é{ﬁmp‘?}ﬂerﬁﬁ Flens. y1 ) but aneni tril e,
8- Chl or 08-8hlveccg(eytioatymydtg)-J, 7 ditlygice O-puritedB-toee,2, 6- di one,

3- Butyl @-cﬁtar@swcro%wwe%aﬁ) Sr-amgare-1H- e ggiords, 6- di one,

[8- Cnl or@ o} %-g‘%(-(c\%c?cﬁ)rr&&e’drg%y’ol‘} d yc(ﬁ'odll—f)fﬁ?mg 2%B- Qoget etrahydro-1

H purin

( 8- Chl or%’og%o S REIPUBIIRY)-3.5-08vgro7 IH-BYng R G+ pur i n- | -yl ) acetoni tril e,
8- Chlor o8-Chicng- 3f~(44rﬂml‘piwtﬂb35mﬂm@r9 1/343(1!2%22 §-dianef | uor oet hyl ) -3, 7-di hydro-1
H- pur i neg-ZhfrélB 9B auororofil)-Br alitddfc21 2-pdrirter2, 6ddisas oet hyl ) - 3, 7- di hydro-1

Hpuri N h?@guoria -4 9: dﬂﬂ'ljr%rﬁ-? Bufied £RRE, 7~di-hydro-1
gg{gpg-@g&% gg\' AO)Pr{?#’FJ()t%%FVI‘ F-guri-GrypRHINENiE, bur i ne- 2, 6- di one,

35 8- ChI%rKQJBQte(l'Z MP@W@)@T -gimgoy Hepuringi2fydipee: 1 H- puri ne- 2, 6- di one,
1, 3-13 buﬁys ERlofo~2lBalione2, 36,8+ tétfetfgdnoahypurm-mcwpmd1me%h8|hemnlaaitrilé,ri | e,
,?C):h::)'olr)o %B?@%&Qﬂe ’)JS é_hﬂ EEIE@Z% Cﬁcrﬁ?ﬂg 2, 6-di one,

Chl or o> §htéé"§ﬁ%§7¥| ﬁ@@t"tjl 9r°d1}il|é(éﬁ’n§ Z}ijf-ﬁ?rrl ne- 2, 6-di one, 40
Chl or o- 3-octyl - 3, 7-di hydro 1H-pur|ne 2, 6-di one,

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

C"% o C% tgﬁ%curi?ﬁ%dniﬁéﬂ}ﬂs)asée& cﬁ*tﬁbyﬂﬁé’erﬂe rﬂi}eﬁﬁﬂn' iR8udada &ﬁﬁamaiﬂgn of

h |
hl or PR SRR ol i %S)a"?bw(}aﬁ%ﬁ 7 el UGS i e e
Chl ordl%el('@?@\rﬂﬁf%wqw#%? harmuR (@ hydr o- 1 H- puri ne- 2, 6- di one,
+/-)-8-Chl oro-3-(2-net hyl butyl)-3,7-di hydro-1 H purine-2, 6-di one, 5
+/ - ) - 8- KdHlitnany3 the prEdehY Remion! providds eichyel o AHtdPhduRe-ot. BmilliNE or a

50 s fé Hﬁw i\?’ Z qé yﬂrtﬂe w8 St ‘&l gﬁlﬁht for the
chl or i§§ @Pﬁﬁgwagmgéﬁﬁﬁ;% h@i %dzqﬁ*{wa :%Aﬁfﬂﬂgupiﬁhrwa?@ 5 gis o5

rheumatc)ld arthritis, osteoarthritis, prosthetic joint failure), or of the gastromtestmal tract (e.g.
ulcerative colitis, Crohn's disease, and other inflammatory bowe! and gastrointestinal
diseases, Qastritts and mucosal inflammation resulting from Infection, the enteropathy

30 provoked by non-steroidal anti-inflammatory drugs), of the lung (e.g. adult respiratory
distress syndrome, asthma, cystic fibrosis, or chronic obstructive pulmonary disease), of the
heart (e.g. myocarditis), of nervous tissue (e.g. multiple sclerosis), of the pancreas, (e.g.
inflammation associated with diabetes melitus and complications thereof, of the kidnay (e.g.
glomerulenephritis), 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 inflammatory sequelae of viral or
bacterial infections and inflammatory conditions associated with atherosclerosis and
following hypoxic or ischaemic insults (with or without reperfusion), for example in the brain
or in ischaemic heart disease.

1
8
8-
8-
8-
8-
(+/
8-
8-
(+
(+
8-
8-
8-

10
In a further or aliernative 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 confributes to
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8- Chl oro-3-(2-cycl obutyl ethyl)-3,7-di hydro-1 H purine-2, 6-di one, 10

8- Chl oro-3-(4-fluorobutyl)-3, 7-di hydro- 1H puri ne- 2, 6- di one,

8- Chl oro- 3- (3-fluoropropyl)-3,7-di hydro-1 H purine-2, 6-dione,

8- Chl oro-3-(5-fluoropentyl)-3, 7-di hydro-1 H purine-2, 6-di one,

4- (8- Chl oro- 1- et hyl - 2, 6-di oxo-1, 2, 6, 7-tet rahydro- 3H purin-3-yl)butanenitril
e, 3-(3-Buten-1-yl)-8-chloro-3,7-di hydro-1 H purine-2, 6-dione, 15

6- ( f3- Chl gth@namcﬁtidﬁ @'?M'reh actation cefttﬁ@fruyrxépt(i:rrin ﬁ&fﬁg mbén@ﬁaalybv)nica,raetgdacgwmmsbex aneni
trile, < or.0- - 3 da z ie5 2

8- chl oro-a%gﬁgg%fom%{ b i‘sgbjza &%%ﬂ@g&ﬁrﬁ?e Eobﬁgﬁ?lgato be

under st 00 pgicg] F?@E?ptaglets‘lﬁi grgﬁ%@géenﬁrlgﬁ{'/ent i on i ncludes any

conbi nati on of particular enbodi nents and covers all conbinations of
parti cul asgasybistis ttuelmd sindestoodbibet thieraspectatfoine preserdompeniiod sindfiddsoanul a

(1) . Addidapabh ¥ pdriteid RSRBImdnRY AT do08rs R @¥meREtidrRef paic@br ubs@uRasInd of
formul a (&Qscﬁtged}eﬁé@P@%@Erﬁéoﬁgﬁr&ﬁ%}%& FI%@%" nal derivative thereof, in the

manuf act ur€ "o nt of inflammatory di seases or
conditions of the joint, particularly arthritis (e.g. rheumatoid arthritis,
ost eoar t vprei partiquiadiy.t the toresepbinmentibaipkayidey 2 ethod fariiee traaiment oft disarderalof t r act
(€.9.10 ulipgr ahstasolie@l iitdisdingCrdyeNpidactiis eas eypansbpedtbinserhial sacnmadsordjabegyel and
gastroi ntgld@alyia 43 FAREP oyl RedtffhifdC ARMcJNC ! BtabRl bt N
fromlnfetlon,,tl!a*ua ent er opat ‘1% r.ovcgee b nop- ster ol ?1 . :
anti - i nf |GSRRF olP§iUBPE gaTeTiSFIoE. | ARGOTAE G o OR ¢ PRELEPYSRGRY o) 9% o
syndr orre, diaktemmnelligips t¥pe F digbetes.sinsdin ieRiBEAFS HivsHipidaemie apolenBnagryosa,

di sease) , otbityl, bichimesthdd ¢am@isespaninlstirhg $9 saidhuman voartimbl sbjeet dee@ectivall tipl e
scl 151 Sdmalt of §8oRBAIHS Fornbsla G or d SRIRLICHBPROR! B SA sWLa Hhradiet o5
mel i tus S&{ﬁ chn I ca |onsqt ereol . -0 fthe Ki %Xd f%l glorm{] onephritis),
of the sKifh®{ ?B’.esﬁé;PWBPW' SN EEP| 'Hg_i YOUL L/ BHAIU Y | & FFaimep e WA Dry), of
35 the eyastenedigeasst duemheyis.aznaisl chgsicgenal failsp| ratpberabyasetier disease and

rej ecti onstrorgdeiiith tiethodg asmpibiesmiateisteley ©. sakyiainean or drinpalsubleyt Mreefidctsd S,

sepsi s) apfbdndbi AORIRNY obRAHeLag of viral or bacterial infections and
I nfl tory conditions associated with atherosclerosis and follow ng

hypoxXi‘c or ischaemc insults (with or wthout reperfusion), for exanple in
t he brai nThegamauit pk REEARshiater Widea sauirgda aehigve e freired piclngicat ¢iect ve
aspect t heill,eficeunse oldpdad oa ameinibed of factotshéor exaaplaethe nofdeat kdmadstation amd mal
(S:gm ??Lu}[’ﬂ]é Bre%is@%m%él E&%iﬁ&h?{f?]é%érﬁkn@gﬁ bé!r?érél?ﬂ\f/ie%i(l)} cﬂlﬁé}gWH@inﬁ@@%ﬁabffm 'l be
benefi ci af?mé\ﬁﬂgﬁéhgp ﬁ%@p@gﬁﬂrolaﬁgg{g' %‘#ﬁ?\%ﬁéﬁ ﬁ%éet @?@5?%%@%%%”8 g}ﬁ nmal
subj &  JANEE PESGY Eimdulgrortyrically o 11 OmgquWAich( Impy gionyeniently be
physi ol oqadrahistgreacseptiafiobion sairem Oripg dd Yray epear rénwaf InfusioAdlids suitable for this be
under st 0Qghbddat mhicsntampP &sitex@mpled 8roRf B9ERG t6 DVRRY, IR rhillfhe AR d6Rés may

contain, for example, from 0.01ug fo 1g of a HM74A modulator. Thus ampoules for injection

may contain, for example, from 0.0Mpg o 0.1g and orally adminisirable unit dose

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

A compound of the present invention may be employed as the compound per se in the

35 treatment of a disease where under-activation of the HM74A receptor contributes to the
disease or where activation of the receptor will be beneficial, an example of this is where a
compound of the present invention is presented with an acceptable carrier in the form of a
pharmaceutical formulation. The carrier must, of course, be acceptable in the sense of
being compatible with the other ingredients of the formulation and must not be deleterious to

40 the recipient. The carrier may be a solid or a liquid, or both, and may be formulated with the
HM74A modulator as a unit-dose formulation, for example, a tablet, which may contain from
0.05% to 85% by weight of the HM74A modulator.
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conbi nati on of particul ar enbodi nents and covers all conbinati ons of
particul ar substituents described herein above for conmpounds of Fornul a
(I'). More particularly, the present invention provides a nmethod for the
treatment of disorders of 10 |ipid nmetabolismincluding dyslipidaem a or
hyper | i poprotei naem a such as diabetic dyslipidaem a and m xed

dysli pi daem a, heart failure, hyperchol esteraem a, cardiovascul ar disease

i ncludi ng at herosclerosis, arteriosclerosis, and hypertriglyceridaem a, type
Il di abghemrRBlhtiddsUsciude/PBsé stlizbRebesral, rabtal tbpicél,eﬁdl@b%_?ge.1suﬂ5'-¥lﬁ)g?tfai)'aiﬁlﬂda§m a,
anor exi a SR bSi I Ster 0 sai
human orp%ﬁﬁt\%?@%ﬁggﬁé%%ugm%ﬁf%@% g?munt‘ b@ﬁ ﬁ%\%gg?ﬁ%g?h@{‘%{%%?%rwl a (1)
or a physiologically acceptable salt or solvate thereof. As such, these
conpound¥hgrayis allsso poviddd faogordingi 1@ WetiRvIgon & Progess fasapraparatiat ot evanar y

artery dpsemaesutichlrconipositiicn wiaitigcaraprised mmccthe éreddiéras.| ur e, peri pher al
vascul ar di sease and stroke, which nethods conprise admnistering to said

human or _ani mal subject.an effect.i u f ound of. fornmula (1).
20 The. aFOUHEIBES Sotaes R qEa o Sian A, 2 pRiseftel b ete fhir L 2Besi T e
'bi ol ogi ceaPskiepeeachelf Ipzenges o fakleis, gagereNtdiAing ;udatersrnadaameprt, off ar
exanpd e, HiViTéA modielatdr; axdapowvddrronigranalearad a sdlatioprae @i ssieparisioniic ah agoemlistaron  of
E h/ekr ecit ﬁ’érﬁﬁﬁﬁelohé‘ IGERETGH as tale dilM-Witedl Qsrewiielin-BIE drilididie T fNgen&thl, e 1nge-_ ]
1 i - 0k . X , [
the 25 r ERadESatre a@%‘_’D&%ﬁ%@%@ﬁ%%%g%‘aﬁ%%?%%%ﬁ‘{%n% i
conveni eWiif ¢ uid gofnely ivided sold RS neURTIanadt thene i tecessary sg@pr_[ngﬁgg per
m nut e. profiudi Gor Example, & tabtediviay Heqrrepaned by pompresengnay mooldingi apovfder oexanpl e,
; rom 58- 8§@n&|@s Of kA8, HWARAA Mhddutdiort stiondlyl Wit am@SomBibre GRBESELIY, inbRdicpeanp! e,
rom O. J . c
cont ai n, é?rg l%gg%.@fﬂe,% Mgﬁ%gg%éh? g%%mafggﬂﬁ%?g?%‘ﬁ:ta%% %ihr%lji]é;l{ﬂ%a%#@bﬂﬂ??ydose
30 for mui"dt % ,W%Hn’a%w ﬁf)?é’f’g’d@'ror@?ﬁ@{?fsé’gt,lorf‘?ggl”{’@ﬁt"‘éﬁ rﬂb”FCEﬁr' leyrigah e, from
0. 1ng t oingd dilngnt andier sulfensi adive/disperaing ageel(d)ndviedidasdiablete ap dewnade by
conpoundmetidihheini A'¢aidbl® machine athei gunwaibeesbmpbuhiiencidiovs Withzhangt glesage
rangsy {Awﬁjgﬂ'pound of the present invention nay be enployed as the conmpound
per se in the 35 treatnent of a di sease where under-activation of the HW4A
receptor contributes to the disease or where activation of the receptor
wi || be Fehels iaof sppsies % nlladmbTistiatipn may cRRiEie cenverinnsb exaipiertts sheh g3 esent
i nvent i okindify pgeras Mbretkamblshsyaup, acaiptelbire soditol| #agacanthheutiageobita@h or
phar maceysiGaA pirpsiabhtiies; fonyiaﬁ?q@.,r laBlosMUiorochfsteAREr @Bulofe BG4 le in
t he nsg o %EQEI n% corﬁégt 'rbloebiﬁ\)”dj lqﬁ‘tget %hgra Lngr edi ent s Q[fmﬁES oltirrul ation
and Pust SRS FICYRPEPH TS T8 Y WHie=MePLPEIP SRR BP2Ry SI587% sol i d
or a |iqefid; tae. pelyethylapRl ehsp! ber fediEdu disirdrpranten fom examples PRFEUBEIDF as a
uni t - doserofaarmelloat isodiymfaprsodinangbéreh glycdilatel et wetlihg abentmyguahont stidiuni lmaryi 0. 05%
to 95% by MRk Hhe ¥bldid trafWEiDatBR b aHRE 1o Aethods well known in the art. Oral liquid
preparations may be in the form of, for example, aqueous or ocily 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 cellulose,
glucose/sugar syrup, gelatin, hydroxymethy! celiulose, carboxymethy! celiulose, aluminium
stearate gel or hydrogenated edible fats; emulsifying 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 sorblc acid. The
preparations may alsc contain buffer salts, flavouring, colouring and/or sweetening agents
(e.g. mannitol) as appropriate.
40
Formulations suitable for buccal (sub-linguat) administration include lozenges comprising a
HM74A modulator in a flavoured base, usually sucrose and acacia or tragacanth, and
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The formnul ations include those suitable for oral, rectal, topical, buccal
(e.g. sub-lingual) and parenteral (e.g. subcutaneous, intramnuscular,
intradermal or intravenous) admi nistration. 5 There is also provided
according to the invention a process for preparation of such a-
pharmaceuti cal conposition which conprises mxing the ingredients.
Formul ati ons suitable for oral admnistration may be presented in discrete
units, spestilas comarfring the, Hidaéh amodulaios rean éneridrase sbblees gelatin land giycaimdmg  a
pr edet er @i sresk anatatiapf a 10 HWMF4A nodul ator; as a powder or granules; as a
solution or a suspension in an aqueous or non-aqueous liquid; or as an
oil-in-water ot water-in-oil .emulsion n.general .. the  fornulatians, are
pr epar ed BWﬂﬁq&"gr%etbe eﬁ‘iﬁseinkt"?vﬁﬁ_%oé.'l ?“'%8{% @??,?8" ﬁeera'a%%}l"vﬁtfﬁw4lﬁ°’}¥8%’ﬂ% or
with 8 | iceuipdseoptefip rRqUeCHs PrapaERtigns ot aB dIMT 4y mogklakyt e Bpgulplipmnmay foe
necessar jsotesitapitniye toieod qirtioalintendedroxciniondnphese epabiies ovaly Heeadonisipiareed by
conpr essinigveious U bithdigh SadPaMiBiestioR 'mahpb al8b Ut b} oA ALBRA AL
opt 1 onal inbaukl 4G BlradBRA Sl AEEAS Sk R FAORO TSy colRRRNES B AR e)S MY
be prepared, ._tgofm@esm ng,]tl &&aswt a chi rtle, hﬁi conmpqu AN
free-fl oRFAEEo f¥hmaBulatop yith dratesrang rarareg T resyag Isplufen slgiGiae a
bi ndé®, iselaniccwith the blaed.t lojettablatcompasiionssanchiling wethevieyeahitiom avils pengraltyent (s) .
Moul ded tGedihiatisn®y (D% WEeT e HMPA totgator.n a sui tabl e nmachi ne, the
powder ed conpound noistened with an inert liquid 20 diluent. Tablets and
capsules. for .oral .adm nistration ca in conventignal excipients such as
i ne: 208 (S RlagBR] picey i SRR G BEENER sifiincBlion Byt
nuci | age adPmpepind accsrding 1 (g iayentien, ey (be demBiated for preentaraladsyaiRiatien byact ose,
M cr ¢8r y sblas irjevtion ef tertinaeys isfugan andengyebe2iresdraed: in, unttadose donp fardmtatce or
| Solrb' Egl as |aH'B6!|J!§§,Wﬁa$s, shidi vﬁ?&ﬁ'@hﬁsipﬁ@&ﬂﬁﬁlﬁgéﬂ %mg&@,b@m rfab%ﬂfo‘s? corﬁﬁihfﬂ's tﬁl c,
pol yet hy e a;—di e pQ st arch,
croscar mgvft o@g_ éslo@%&u e(s)‘?'k_’ét](i)\%i, u-l;rq%st% Q‘%ﬁ%ﬂﬁgcﬁﬁ’a&e‘? %é,r%ﬂaé‘?@f'nas gédjg%f’ E_S’such as
sodi um | AYFRPNSIORS,| ﬂh@t”@—!fs’fme 7 Aueews t?éy“%’ea%@a‘t’%d’e'é'@@ér g My RRAtABds wel |
known i nfdrimelagory .ag@m! slichqas dantipm@taatsattiuﬁﬂs,_ reafimiweohiad agm_ta‘ andiooftoxiditpr
exanpbe, adstfQUiehts. QllbhabisPans b&is indsedisH: Nt Se iR GoRabl iR AT cofidtfioh Of
eLixXITs, i Il AIFREN £ Qoorfe dibodlhGilChialor hERRSLILUL LR YA LLypuat er
or other Suitaple vehiclée faore use€. ~such |1 gui'd g,re arations y contain
convent i BFEPDIAERIGMEY \REsPrERRRd &y NG sifisgranyienserticaly Bt gividluasgemiet ol
syrup, metitgiherser byfilbaea steglerrobtien ssapdically ynio pachgaingtinan ant frdezsxgrpivg.hy |
cel lul ose, carboxynethyl cellulose, alumnium stearate gel or hydrogenated
edi bbe T Shinuiit Shifble¥or ROERbminl Rt ANPLE probEitbd b Bt GOLLL A BRes,
nono-ol egfe or ?rg)ama né:)n-g,@ueous é‘ﬁ“ 4%\:es & |c.hma¥ inclu edl oils),
f or exarrg &° B RPreiared by ZCmbdhe £41¢ .B’Hﬁ AT WIth QNPyPrJBeTErOMVERiiBRRl | ene
gl ycol oeoligtdayiers (fersirampleogocop betienay alyrerisies andtheg ehapne therresuling raikiups: opy |
p- hydroxybenzoat es or sorbic acid. The preparations nay also contain buffer
salts. T FaYAIcRD sl e AbREIIBAHE Tk InAPRRE She ffmtor APGIRHBAL) a5
apprg r %re%m, L}oﬁon, paste, gel, spray, aerosol, or oil. Carriers which may be used include
vaseline, lanolin, polysthylene glycols, alcohols, and combinations of two or more thereof.
The HM74A modulator is generally present at a concentration of from 0.1 to 15% wiw of the

composition, for example, from 0.5 to 2%.

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

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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Formul ati ons suitable for buccal (sub-lingual) adm nistration include

| ozenges conprising a HWA4A nodul ator in a flavoured base, usually sucrose
and acacia or tragacanth, and 16 pastilles conprising the HW4A nodul at or
in an inert base such as gelatin and glycerin or sucrose and acaci a.

Formul ations of the present invention suitable for parenteral adm nistration
conveniently 5 conprise sterile aqueous preparations of an HW4A nodul at or,
t he for malasddhisnoiherycastor qilset @ APlkeitiuph eR& pRivRlidyieste glieoli Rhidienidg adeBispi ent .
These pidrar atadyobs asad dndhedeadioitnpatafiing dalurhiniuma\séaeoate| yoetastdang ugihohol,

adri ni StEgkhABdBYcct], 3o ey OLhRSHELaRYdRARE Of Subout aneous,

i ntranuscdal ar, intraderimal injection. Such preparations may conveniently
be prepared by adm xi ng the HWA4A nodul ator with water and rendering the
resubt | hetlcmmmv RSHOBRARH il 0 059U Y B2 AN w"h@ $AnER alspspeighnAvee
conposi bi onse acwlsifdingggeotst kbilisine mgentn, disparsine rgeals! pusmeodingi agefitsoon 0. 1 to
S% W w gickehg HyE4é nodul ator. Thus, formulations of the present invention
suitable for parenteral adm nistration conprising a conmpound according to

the invention_may, be foru) ated are ral  adm ni tratl 5 bol us
i nj ecti %HWB?rsé‘B'r%‘ %’Eﬂ%ﬁgplicﬁJF E’%\f?ﬁg n‘B eﬁ\'de%@W &Y' qt}l'e B?W‘{]ergéi%% form for
i nsf@ncexamplarplouleeiose of Hhrch. Bivak |mavdaedqrmulawdjw1ﬂa)ﬁe agueqiseor fionfaguedspr i nges,

or in nphdd alesRpEBLGIoRer & mivket bispdisiagidgenter ssietiisiy Wgentd e sogpEMEmt | ons
may takg,sigh fornms as solutions, suspensions, or enulsions in aqueous or

non- aque%us vehi cl es, and may contain fornulatory agents such as

anti - oxi dant s, buffers antim crobial agents and/or toxicity 20 adjusting
agent s. Spiayeomapsitensymay he ferawlalad, ol gxamplenes ABYEONE spivtlipRaneresuspensians or
conss i t gt b®Berovbls leivesad frarhIipesseetted| mackss with tsd egd bla spiyattg pRpéiiRE @t er,

before H&ﬁloroﬁﬁlﬁou%méﬂ%‘ﬁle' Qricrﬁé@mrﬁé‘ch% n@l}fhl%té?lraﬁ@&ﬁ@tﬂalpé/ f1'1| %,@% @ sterile

H
Crer | o SORHET RO e PG SyBhe st i g Con

Fornul ati ons suitable for rectal administration may be presented as
uni t - dogepsulgparel ¢iridgss for The trearmimjtalbeoningyfiaterd obfor aslampienglain Hié be
modyy at fefrmwa%eba &H% aﬁgbﬁd&%%ed?ta' Rhdlound 8f e maﬁanegm afsQftatfi BEleE. Ccocoa

butter g uyﬁ t hen shaping the resulting mxture. Formulations
sui t abl B2¥HCP 81 Seé’bﬁtﬁ [%ation to the skin may take the form of an
ointnment, 30 cream |lotion, paste, gel, spray, aerosol, or oil. Carriers

whi ch nijie behanseckuticet | cumposwaseléauerdlrigaltmlthm mmltlmetﬂnw egigo dley eebs,in
aleﬁ()hg: ?mm&ﬁ%@%ﬁﬁiﬁéﬂtﬁé]%}geg];t]ic:a\g?rl'ltgrfon@;fa%ﬁlé‘fﬁrc%ﬂicbinat[g@%tHWcﬁQ%# @tor is
dontbor ETuRcsaR dudt B ec Ao gt e Ruin O ododnt fs AGMARNA ot rati on as
used herein, we include adm nistration by insufflation and inhalation.
Exanpl esfh@f:ommundsusf thy resard inventzpmanayt beusdddn compinalidn witmome etmatiothieri ncl ude
oi nt ”enﬁérap%[lﬁ@éﬂ%n‘d 19F &@fle m\aﬂﬁrn%norp@ﬁ@mére&asséé)bmn léé'ern%?h@s e@psul es
g(r) Sga(rjﬁ g' ?roxy-g methylfgslt?tarypcoaerﬁzg'frﬁg %\l Buctise mﬁ“H&ors ?stéqtms or Ptgrat%s 0 %m,g acu? ye of
30 bmdmg resins or nicotinic acid. The invention thus provides, in a further aspect, the use of
such a combination in the treatment of diseases where under-activation of the HM74A
receptor contributes to the disease or where activation of the receptor will be beneficial and
the use of a compound of formula (f) or (Ii} or a pharmaceutically acceptable salt, solvate or
physiologically functional derivative thereof in the manufacture of a medicament for the
35 combination therapy of disorders of lipid metabolism including dyslipidaesmia or
hyperfipoproteinaemia such as diabetic dyslipidaemia and mixed dyslipidaemia, heart failure,
hypercholesteraemia, cardiovascular disease including atherosclerosis, arteriosclerosis, and
hypeririglyceridaemia, type Il diabetes mellitus, type | diabetes, insulin resistance,
- hyperiipidaemia, anorexia nervosa or obesity.
10
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40 O ntnents and creans may, for exanple, be fornulated with an aqueous or
oily base with the addition of suitable thickening and/or gelling agents
and/ or solvents. Such bases may thus, for exanple, include water and/or an
oil such as liquid paraffin or a vegetable oil such 17 as arachis oil or
castor oil or a solvent such as a pol yethyl ene glycol. Thickening agents
whi ch may be used include soft paraffin, alumniumstearate, cetostearyl

al cohol , wnBg! et MwﬁdglMCMespré%ﬁr PENBhablel D8edVax tﬁiﬁ%n’%@i@ﬁ% otherOt i ons
may be fQrmlaled, e{séw?q%;cg, a0 mb} | Yo PAREAML Litnd: N 080RHA & %'rso

contain qne’ or ents Stabl s ng agents rsin
agents, YTeIRNEGHTHY é@@h?%”vﬁ?'emtra?'t@kem ng agents Povvders f or external
application may be formed with the aid of any suitable powder base, for 10
exand e, Theatdmbih&iohe s&fedsd Bt f0ed maproopeenianyly be pfaaentel dbragevih tHe farm afislieous or

non- aquemmamea;%m&emhus L@gpr{éﬂﬁaé%néﬁpf&mgfaﬁcﬁ’r%réinﬁﬂ:sﬁgE‘a“éo?mbmat:on

sol ubi l'i s} ents or a

For mul at uietPg Baleariney SRt e KM TreRody CaERE e o18nRL

aer osol scqmrise@rf@@m@ém%p&%ﬁgmwegw paerRdivigial rompeneeecf sHch carpipaione

propel | anty & @dmirdstededoeitidr f sagdeizty mngmuttaneohsipriof beparataedh an@bined

di cHpr ofipirhaddudesi a&Amens. 1. 1, 1, 2, 3, 3, 3- hept af l uoropropane, 1,1,1, 2-
tetrafl uorethane, carbon dioxide or other suitable gas. Capsul es and
cartridges for use in an inhaler or_ insufflator, of for exanple gelatin, may
be 20 %6’#% Fepined Brinasrme orauisiorisvilhe.anpreciatedifiaidte dvo eorpprrerivist i on and
a suit abbeestpoiachard cobpstible with eash bitet axktherottelr apwhondfitecipha foracietibn aad

SV.O {mos't L .ﬁeng;m Se RfFFREHIBr a@nh{s@aﬁdﬁv %ﬁé@ﬂ&rrﬁ@éﬂe@'sé@ar@@lrg{uc?@;dmb? be %meaaﬁ Lfgsses
Gafé’l E&W&ﬁ%ﬁp tcfer BH %On\jeﬂrepﬁmug? egr %ﬂé@ % ggo@hbl N asﬁﬁ% ;

resins
or ni cot‘i“'or'?"RS)Uﬁ @the ahe corrpounds of the instant |nvent| on may be used in
conbination with one or nore other therapeutic agents for exanple in

conbi natyypan W ddintidieh withasseen® thetiplifidhgtne Bbive Hgd®st BeBame disease, the
3- hydr oxy:.g- gP%-QXQ %ﬁ-b%é’#g %g?”&%fé}efrénr% %haeﬁe He”QbRg&B{éF |5T%Lé‘é B Or

fibrates Or he i nventl on
t husdr ARRIeyiaty QPS&SMWW@P‘!'B[ gfﬁma"ﬁw tl]%*'“@ S(!ﬁ'e YUER 35 combi nation in the

treatment of di seases where under activation of the HW4A receptor
contri buﬂfe'smtr@\thhethtib OAESs, O aVihieHeR =3pddt VAtbrabingtfont ddenprie pi dmpiuhl obe

benefi ci f

phar macefg{‘nl-I ca QEO'U&? hﬁol@g&%‘ﬂ?@&é@%b&seaﬁtgr@ylb egttﬂ%' &rto rvﬂ?wua?%) h|e{)nal

deri vatlﬂ?%raf’ﬁ U}Taqﬁﬁ P8R anuf act ure of a nedl canent for the 35 conbi nati on
t herzipy of disorders of Iipid metabolismincluding dyslipidaema or

hyper | i priy @nglimaeRirdefte b asoveirahetdreeniyalyitRi slagdhitat RRdsainc@e form of a

dysli pi &ﬁ%%ﬁceuﬂ@ﬁ%mﬁ?&hhh‘%ﬁd thuQ%SFn%%hﬁ‘c% %Frﬁﬁgieﬁh c%ﬁwr Enﬂégsc% bﬂ{ gj sease

i ncl udi ceri aem a,
type |1 %ﬁ defied 2brg fqgether V‘t"{h?epﬁ‘afmaﬁﬂﬁ‘t’%’bf a‘icﬁi%"t'fﬂf"terféél regitagr ?{y rgpresent a

further aspect of the invention,

30
The compounds of the present invention have useful duration of action.
The compounds of the present invention and salts and soivates thereof may be prepared by
the methodology described hereinafter, constituting a further aspect of this invention.

35

Process A:

A process according to the invention for preparing a compound of formula (1) or formula (i)
40  inwhich R'is H or is the same as R? and R® is CI, comprises:
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hyper | i pi daem a, anorexia nervosa or obesity. 10 18 Il Wen the conpounds of
the present invention are used in conbination with other therapeutic
agents, the conpounds may be adm ni stered either sequentially or

si mul t aneously by any convenient route. 5 The conbinations referred to above
may conveniently be presented for use in the formof a pharmaceutical

formul ation and thus pharmaceutical fornulations conpr|5|ng a conbi nation

as defined ove optimally together fmth a pharna eu aI | y acceptabl e
carrier or  excipi entedhpri se f rtheg @spect o | nvention. The

i ndi vi dual)\qo nent-s—ef—stch nat_l_ons_._,rrayH"be |a i nistered either
sequent i &'l W orysi mﬂ“’ts%neougrh'g}\ﬁ MNSepangig,odr © ed 10 pharnmaceuti cal

f or mul at i onsuoe! combi ned in the sane fy rmJI ation it will be appreci at ed
that the two co ents nust be stable and corrpat% . W th each other and
the other conp®herass of the formulation and nay®be tver mul at ed for

adm ni stration. Wien fornul ated separately they may be provided in 15 any

s are known for such
conpounds i gt When i mbi nataomsewi th g, - nd therapeutic agent
active agai ns§i t] a,}sa,rrea,dlﬁeazea,)—b he. d48e of e g:\ﬂh lcarponent may differ from
t hat when t und i sofrsedal one. 20 Appré’p at8& doses will be readily
appreci ated by #ehose skilledwin the art. The invention thus provides, in a

further aspect, g,rﬁ;gmwm,g conprising a conmpound of formula (1) or (I1)

conveni ent for Iati/ n, convgniefly in such a nagner

or a physi ol ogi cceptaple salt or solvate thereof together with

anot her therapeuti cé Iy actg ve agent. 25 The conbination referred to above
may conveni Lent y e present fior use in the formof a pharmaceutical
formul ati on s, phar matefitypeal fornul ati ons conprising a conbination

as defined oget herowit'h™a phar maceutically acceptable carrier thereof
represent a fyrther aspect mf the invention. 30 The conpounds of the
present invention have useful duration of action. The conpounds of the

present , nvew BTd %%Heﬁmﬁw“ﬂglso%ﬁﬁées t her eof rray be pr epared by the

met hodol 0ogy on ect of this
i nvent i d& 3 'WB '§‘§WA S d'H faiesff"ﬁ?&@ﬁﬁ’éﬁa{@")@g'stt% rmﬁ 6\?5 °for preparing
a cofpouiid ofCHasingiigra (1) or formula (I1)

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

V) Palladium catalysed removal of the allyl group

Process B:
10

A process according to the invention for preparing a compound of formula (1) or formula (1)
in which R®i |s CN comprises steps (i) and (i) of Process A followed by:

- O
ﬁ* R A S e

Na,CC, or K,C0
DMF I 5 [‘\;F 3 P
{fil) : R2 ) 2
1) LIHMDS
) DMF
(vii) y o
o} PdFFh) /’/ 1) HO-NH,.HCI
3l R1 Pyriding
R1“N1 n ___ morpholing N I ';‘ — e 1 EH
P e B T e -
N o~ N ) Ac0
07N ,
R2 R2

15 i) Alkylation at N3
iv) Alkylation at N1
V) Formation of aldehyde at C8 by lithlation with LIHMDS and DMF quench

20



40 in which R is Hor is the same as R2 and R3 is O, conprises: 19 ~Br
Nil NN-HNI e NaNOz H2N 1~1 N DMSO 11~*.3a H HzN N N AcOH, H30 OH N
HOB"f) (1) HONCS OH(lh) DMV (f OO R, NN'J HN NR- X, base HNC ~~
e/~Cl +I151 e ~-C DW 131 ---Cl ONNONN(iv)ONdN R2 I R2

Pd( PPh3) 4, norpholine (v) I 0 0 R1l, H HN13 ad ~" al e A ~N ONN
0 NR2 R2 i) Akylation of guanine with allyl bromde ii) Diazotisation with

sodi um niri t%otq%rbe%ﬂm%&aﬁ 6 o\/‘tﬁéﬁutrﬁé) formthe xanthine 5 iii)
Chlorlnatlonl\% ¥%§ e ovNﬁf%é | & | kylation at N1 and N3 V)
Pal | adi ur’f‘i')catgl %éﬂ" g 3%? OfOFhe ‘??@ group Process B: 10 A process
according to the invention for preparing a conpound of formula (1) or

formula (11) in which R3 is CN conprises steps (1) and (ii) of Process A
fol | oged Hpyges@ch /Y 0 RL, N~ HIJIN-~ 3/ R2-X HIN a R X1 @ N3 N K2CC8

ly 3 1 -1
A process according to the invention for preparing a compound of formula (1) or formula (1h
in which R® is Cl or Br comprises steps (i) to (iv) of Process B followed by:
e}

R1 jj: f/ iy NCS or NBS Rixy
~ DMF
NS )\ | B/>—R3

i) PA(PPhg), o
morpholing
R3=ClorBr
210 ) Halogenation at C8 using NCS or NBS
i} Palladium catalysed removal of the allyl group

21



DM O N N Na3C03or K2ZKCGB N 1 DMV ON R2 (I1V) 2 1))LiHVDS (v) DV (M)
(vii) 0 1)HONH3.HCI Rl.~ NN Pd(PPh3)a RL., N Pyridine RO~N3 N 3 I N--=N
norphollne N3 31 a/~- N~31 NONNONNZ2) ACCOONO R R R 15iii)
Al kylation at N3 iv) Al kylation at NI v) Fornmation of al dehyde at C8 by
lithlation with Li HMDS and DMF quench 20 vi) Conversion of the al dehyde to
the nitrite vii) Pall adium catal ysed renoval of the allyl group 5 Process
C. A praggeassaccording to the invention for preparing a conpound of fornula
(1) or formula (I1) in which R3is O or Br conprises steps (1) to (iv) of

P B foll b NBS

/ ngcesésﬁ ge %Sﬁo% rdgﬁ(tg,%he‘,,lngerﬁ%% f#(?"?p??a&'f‘? e Co%bunq}f)#(? m'é? (%ﬁfﬁrm%l(ﬁgenat i on
at C8 udh whchEd IQBBP'FSIBF steps|(aén ﬁYr)rPEPa'ioﬁ?%ﬁs%@ loveatbRal of the allyl group
21 Process Dy A Jocess accor di ng to e |nvent| on for pr aring a conpound

of formulag, r forrrula (II) CNco es steps (i) to
(iv) of Prgt sa, byR" ﬂ B 1J)OH RU'N N

2 /ﬁ\ O MeOHIHZO )\:3?1 an
! R2
)
)
DIFEA
PyBOP
{wif) 2V NH,
DMF
i Fd(ggh) f// ) ////
R‘l\ ot R1 Ri< N
morphaline ~N POCI, Ny
a/>———-N —— a>___N — | ﬂ/>—f
J\ )\ 7 OME OJ\RP N NHZ
N
v) Formation of ester

vi) Hydrolysis of the methyl ester
vil) Conversion of the acid to the amide.
viii)  Conversion of the amida to the nitrile
10 ix) Palladium catalysed removal of the allyl group

Process E;

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

R /,©
N choaf DMF)\’jI Y K,C0,{ DMF )\ :>
T

l) R

a N R'i =X
N
oo N (i)
PA(OH),f
H, 50 Psi
i)
RkNﬁIK} Risy
1 , 3
—Cl o 8
5 )\% K NCS/ 120°G7 MeCN ‘//l\ />
R2 () R2

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

22



N+ O NN2) NNOS MOHHO0 G NNOH RO 0" R I (vi) (v) DIPEA PyBOP

(Vi) 2MNH3 DVE 0 (ix) viii

H Pd(PPhz)4 (Vii RL, N+ N norpholine RL, N+ N

_Foci3 RINaz | 8Nal ail~NNMNH O-NNO NNDW 0- NNH R R R2 5
v) Formation of ester vi) Hydrolysis of the nethyl ester vii) Conversion of
the acid to the amde. viii) Conversion of the amde to the nitrile 10 ix)
Pal | adi um cat al ysed renoval of the ally) group Process E: A process
accordin to bﬁgrlhg%ﬂnatt n for preparing a conpound of formula (1) or

fornmul a

R3 is C conprises:

RIN ~zCOzf DM la KCc fDWF~a |

e/l H\+ f‘r")eé?ONN T~x OINa R-XNR201) RRICI OHO) Pd(OHz/ Iy

11,50 Psi HHii R1,N R1~-N C

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

: /_//
N R1-X, basa -
N

R2

V) Alkylation at N1

10 vi) Palladium catalysed removal of the allyl group

Process G:

# PA(PPh3}4

Morphotine R~y
p ! | s,>——CI
\

Q
R2

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

o] /_// :
~ Ng N trifluoroacetlc acid
o —
0 N N (Vi)

SEM/MEM
20

1)R2X base \,
2 PaPPhy, :>_C'
morphoiine

(vl R2

vi) Cleavage of MEM or SEM protecting group group
viiy  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 (1) or formula (I
in which R is Cl, Br, | or F comprises steps {i) to (iv} of Process B followed by:

RkN)t Fd(Fh3)4 N1 a )
PhSiH 0] |;¢ N

R2
30

V) Palladium catalysed removal of allyl group
vi) Halogenation at C8 using NCS, NBS or NIS

NGS or NBS or NIS

R‘L\

% a,>—R3

R2



NCS//120C/ MsCNONNON R2 (iv) RR 1) Alkylation at N3 ii) Alkylation at
N1 20 iii) Debenzylation 22 iv) Chlorination at C8 Process F. A process
according to the invention for preparing a conpound of formula (1) or
formula (I1l) 5 in which R differs fromR2 and R3 is O conprises steps (i)
to (iv) of Process A followed by: Pd(PPh3)4 HNC Rt-X, base R1\N Cl
Morpholine RN, al ~~--CI OINNN) ONN (vi) oNN R R R2 V)

Al kyl ation at N1 10 vi) Palladium catal ysed renoval of the ally) group
Process G 15 A process according to the invention for preparing a conpound
of formula (1) or formula (Il1) in which R differs fromR2 and R3 is C
conpri se§repeeps (i) to (v) of Process F (where R2 fromprocess Fis
specifically SEMor MEM followed by: 0 1-2 r-21 ~ trifluoroacetlc acid N 1)

R2- X, Sba%epro@ss beddrdihg o thé Yvenen forprdBaringla o%)andlﬁtf’HTaﬂ‘\%la 8) MNGhrmuia Mr phol i ne
0 N S i M fs%H %"?ﬁq?z\lé El ﬂg\éa% or SEM pr ot ectl ng group group

Vii) Alkyq fon 0O by pa atal ysed renoval of the ally)

group 25 Process H A process accor g to t he |nvent|@n for preparing a
conmpound of formul or forrrula in whj ClnoBr, I or F
conmpkhses steps ﬁ foI yHNo JRL, Tpd(Phs)a R, N
NCS or NBS or 1 >EtoH,O AcOH, HCI N7 NH,
L
. (iii) Haﬂql ;Ztgtcting
i i ] NH
H 2
Rl N {iv) HN
}\a | :l) RiX, base )\ ] B> neat )\N NH,
20 o~ N HC(OEt)B Lo
R2
NN T .
R‘I\N N>—
R
25 OA\E’J N
R2
i) Pyrimidinedicne formation

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

35
Where desired or necessary, as a final stage in any of the above synthetic processes, a
resultant compound of formula (I} or (i!) canh be converted into a physiclogically acceptable
salt form or vice versa or converting one salt form into another physiologically acceptable
salt form.
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O-NNPhSHONNOW OIJ N 30R (v) R vl) RR v) Palladiumcatalysed
renmoval of allyl group vi) Hal ogenation at C8 using NCS, NBS or NIS 23
Process |I: 5 A process according to the invention for preparing a conpound _
of formula (1) or formula (Il) in which RLis Hor alkyl, R2 is alkyl and !
R3is C conprises: 0 O OONO 10 HH xNN EtOHOH H NaNOZ HN ,~ 0 N J NH2
AcOH HCO ONNHZ 0) R2 (ii) R | reducing 15 (iii) HZO- U agent 0 0 O
RI"N NN) HN N (iv) HN' NH2 a RIX, base 3 N neat ONNH 20 0O NNON

HC(OEt)3 Z ﬁm}lﬁé NOO NCSRL,,NH e/>0d 25 OONNR2 i)
Pyri m di ne ' on ii) Ntrosation 30 ill) Reduction using Na2S204 or
a simlar reducing agent iv) Xanthine formation v) Alkylation at N

(optional) TP Hal ogenaTétMy@bﬂﬁﬁ using NCS 35 \Where desired or necessary,

as a final gtage in any,gQf the above synthetic processes, a resultant
;gg};gtjggl ngélﬁr mula (1 )D ﬁlor(ol Ie)th can be converted into a phy5| ol ogically

DMEM Dulbecco's Modified Eagle's Medium

HEPES 4-(2-Hydroxyethyi)piperazine-1-ethanesulphonic acid

DMSO Dimethylsulphoxide

NBS N-bromosuccinimide

NCS N-chlorosuccinimide

NIS N-iodosuccinimide

DMF Dimethylformamide

LIHMDS Lithium hexamethyldisilylamide

DBAD Dibenzylazodicarboxylate

DIPEA Diisopropylethylamine

PyBOP Benzotriazo-1-yloxytripyrrolidinophosphonium

hexafluorophosphate

MEM Methoxyethyloxymethyl

SEM 2-(trimethylisilyl)ethoxymethyi

TFA Trifluoroacetic acid

RT room temperature

VAN Heat

The following non-limiting examples illustrate the present invention:
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salt formor vice versa or converting one salt forminto another

physi ol ogically acceptable salt form 24 ABBREVI ATIONS THE Tetrahydrof uran
Ac Acetyl DCM Di chi oronmet hane DVEM Dul becco's Mdified Eagle's Medi um
HEPES 4- ( 2- Hydr oxyet hyl ) pi per azi ne-| - et hanesul phonic acid DVSO

Di met hyl sul phoxi de NBS N-bronosucci nimide NCS N-chlorosuccinimde NS

N-i odosucci ni m de DM Di net hyi formam de Li HVDS Lithium

hexanet hyl dj s{j | yl amj de DBAD Di benzyl azodi car boxyl ate DI PEA |
Di i sopr PyBOP Benzotriazo-1-yl oxytripyrrolidi nophosphoni um :
hexaf | uor ophosphate MEM Met hoxyet hyl oxynet hyl SEM _

2- (tri meExamse iy altiowr\Ba@tdenten- TRAAS Trdifvidroet fdacrne-2.6altldrg RT room t enperat ure

Q Heat The following non-limting exanples illustrate the present invention:
525 it he,tlc Exanpl es Exanpl e 1:
8- Chl or o=y enten-|-vl)-3.7-di hvdro- 1H—pur|ne 2,6-dione OH-N}II~Yl O
I~JNII é\l)\ ~/ P 2-am no- 7- (2- propen- 1-yl ) - 17d|hydro 6H puri n-6-one o

5

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

o

A mixture of guanosine (20g, 0.071moal), allyl bromide (14.7ml, 0.168mol) and anhydrous
10 DMSO (100ml) was stirred at rt, under nitrogen, for 18 hours. Concentrated HCI (50ml of
37%) was added in one portion and the mixture stirred for 45 minutes then poured into
MeOH (600ml). The methanolic solution was neutralised with 2M NaOH(aq) solution and the
resulting white precipitate collected by fiitration. The white solid was dried under vacuum at
50°C for 18 hours to afford the title compound {16g crude, 1198%). m/z 192.2]MH"].
15
b) 7-( —propen- 1-y1)-3,7- dlhydm-‘l H-purine-2,6-dione

Pec]

A mlxture of 2-amino-7-(2-propen-1-yl)-1,7-dihydro-6H-purin-6-one (40g, 0.209mol) in AcOH

(900ml) and water (100ml) was heated at 55°C. Sodium nitrite (57.74g, 0.837mol) in water

-20  {(100mi) 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 over P,O;s and under vacuum for 2 hours fo give the fitle compound (17.20g).

25 The agueous fraction was concentrated and water added (100ml). Again the resulting solid

was filtered and dried. This gave more of the fitte compound (2.31g). Combined product
(19.52g, 49%). m/z 193.2]MH"].

¢) 8-chioro-7-(2-propen-1-y1}-3,7-dihydro-1H-purine-2,6-dione

26



HMN H2N), N N A m xture of guanosine (20g, 0.071nol), ally[ brom de
(14.7m, 0.169n01) and anhydrous 10 DVSO (100m ) was stirred at rt, under
nitrogen, for 18 hours. Concentrated HO (50nl of 37% was added in one
portion and the m xture stirred for 45 mnutes then poured into MOCH
(600nt). The nethanolic solution was neutralised with 2M NaOH(aq) sol ution
and the resulting white precipitate collected by filtration. The white
solid was drieﬁd//,(mder vacuum at 50C for 18 hours to afford the title
conpound ( g ude, 119%9. mz 192.2[MH]. 15 b)

7-(2-pro 4-3, 7-di hydro-1H-purine-2,6-dione JJ HNN O-H N A m xture
of 2-am N- N2- propen-1-yl)-1, 7-di hydro- 6H—pur|n 6-one (40g, 0.209n01) in
AcOH (900rl) and water (100rr1? was heated at 55C. Sodiumnitrite (57.74qg,
0. 837no1}o ansaligioarof 2(2-propem Y elsdibtied Hargpew dediongdr(@0.520x5467 Tmabdn Af t er
t he addi drhgdroua HMPOBPHEtEas(aidpd OXINEt Gy 6@ Smmoh UThesieattitd migaed wesleftitkt ur e

‘é‘ﬁ; r al | R dndd rﬁl%ﬁentéi R Gy héﬁme%é'éti%n rﬁﬂqret\bgéﬂc&%ﬁﬁé}é& zgg%ubg% d the
FEBUR | Vel s B0 o et acep AV oA o gB R g e e e A e i £
wat er tH‘éﬁ'ﬁ figpred danst dSB‘t Blef VPQW dAddivmdes tiflacerimRroupd 7.698ul3%ordtve the

title col@FAMH™](17. 20g). 25 The aqueous fraction was concentrated and water
added (100m ). Again the resulting solid was filtered and dried. This gave

nor e om)tgecﬁ,§)rtol ,‘e@c%m&}g?_gi %2 -cﬁﬂ;ﬂj)rm ol 9Q§%ﬁd,%guct (19.52g, 49%. mz

193. 2] ].ocC propen- ydr o- 1H puri ne- 2, 6- di one

26 HN NHJ O~HNToasqut|on of :

7-(2-prop n- )}-I-@n 3, 7-di hydr o- 1H puri ne- 2, 6-di one) (10.52g, 54.7mmol) in
N(60nm) was added NCS (8.04g, 60.2mml). The reaction mxture
stir under nitrogen at 20C for 6 hours. The reaction nixture
was concemtrated in vacuo to 5 give an anber oil. MeOH was added and |left to
stangd, foff 18 hours. The resulting residue was filtered and dried under
vacuum to

o .

8- Chl or cﬁ’@%é’%‘@qg@hg}‘ 1))’I' )i Ogﬁ’g%}g %Lgl%g%féé%q ne(OZ“@?él?@erg\“q_I“E’fl'j d&,as

dissolved in DMF (1.5ml) confaining sodium carbonate (0.12g, 0.4%mmol) and 5-

bromopentene (0.07g, 0.49mmol) and the mixture stirred for 18h.. On completion of

alkylation, morpholine (0.5ml) and tetrakis(friphenylphosphine) paliadium (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 (MgSO,) and concentrated. The crude product was suspended in

methanol (2mi) and purified on an aminopropyl SPE (5g) eluting with methanol first then

5%acetic acid in methanol to elute the fitle compound which was isolated as a white solid

20 after concentration (0.039g, 35%). NMR; (400MHz, d®-DMSQ) 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
exchangeable proton not observed to 8y 13; m/z 255[MH"]

Example 2; 8-Chloro-3-hexyl-3.7-dihvdro-1H-purine-2,6-dione

5
| N/>—CI
N

25

Prepared in similar fashion to Example 1 using hexyl iodide, o afford the fitle compound.
NMR; 84 (400MHz, d®-DMSOQ) 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 &g 13; mfz 271[MH"]
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HHN N O~N N 10 8-Chloro-7-(2-propen-1-yl)-3,7-di hydro-1H puri ne-2, 6-di one
(0.10Qg, 0.44mmvol) was dissolved in DVF (1.5ml) containing sodi um carbonate
(0.12g, 0.49mml) and 5- bronopentene (0.07g, 0.49mmvl) and the m xture
stirred for 18h. On conpletion of alkylation, norpholine (0.5nl) and
tetraki s(triphenyl phosphine) palladium (0) (0.08g, 15 0.07mmol) were added
and stirring continued for 3.5h. The reaction was diluted with ethyl
acetate (1 Oml) washed sequentially with 2N hydrochloric acid (2x5nl) and

brine (3xa Gar@esa@gm b *}g cﬂrogoaa bcd,axaﬂi 2b 9o tr AR heda . N&%%ﬁéé?onﬁﬁﬂa%%et rated. The

crude produ than T ed o
am nopr =k Dt'.Ff..m ||c:.]rr%rlb T%R/u |a_q firilesomcetic acid in

nmet hanol to elute the titl e conpound whi ch was |soI ated as a white solid 20
after concgntrption (0.039g, B5%. NWR, (400MHz, d6-DMSO) 1.75 (m 2H), 2.05
(m 2H), ™3. 2 4.95 (m 1H), 5.05 -(m 1H), 5.8 (m 1H),

11.1 (bl’océ}N ‘one’ @M eabl e proton not observed to SH 13; niz

255[ MH ] Exlanpl e 2: 8-Ch Ilor o- 3- hexyl - 3, 7- di hydro-1 H-purlne 2,6-dione 25 H
Ni @& O-N NPrepared in sl ar fashl on to Exanple 1 using hexyl | odi de,

to affor h 8

J=THz) P b E’ éé%’ ) "&1"'“ pw : '3(‘%9%'3’2&’%”%%"“@1;@ gE

H), one @%@W&T@@M@:’b prepehov!) s ?XPé‘Ede’UQFP i@(ZWCﬂYU@PEQ'PW’? 27 Exanpl es
3 and 4: (& chlLoro-2 6- |ox 1,2,6,7-tetrahvdro-3H-purin-3-vl)acetonitrile
and 2 2h; hi oro}\g X0- 6. 7-di hydro- 1H purine-1

3(2H)-diy da}:@tonr’tr ilv}—tC'I—V--CI NNj -CI OI'NNOINN 5 + a)

[ 8- chl or - 6 d| 0XO0- P(X\OgFopen 1-yl)-1,2,6,7-tetrahydro-3H purin-3-yl]aceto
nitrile an [8 chl 2,6 dIOXO 7- (2 propen-1-yl)-6, 7-di hydro-1

H puri ne- 1, 3(2H)-d| | ]di acetonitrile {p T O\XN~-cl NOXx N~--C +
A ‘solution of 8-¢ loro-7-(2-propen-1-yi)-3,7- dlhydro 1H-purine-2,6-dione (0.445g, 2.0mmol)

10  in DMF (8m!) was treated with sodium carbonate (0.18g, 1.7mmol) and bromoacetonitrile
(0.1ml, 1.4mmol). The stirred mixture was heated at 70°C for 3 hours then cooled to 50°C
and treated with further bromoacetonitrile (0.06ml, 0.8 mmol). The mixture was maintained at
50°C for a further 2 hours and then cooled to ambient temperature and evaporated to
dryness. The residue was treated with 1M aqueous hydrochloric acid (20ml) and exfracted

15  with ethyl acetate (2x50mi). The organic fractions were combined, dried over magnesium
sulfate, filtered and evaporated. The residue was dissolved in dichloromethane (2ml), after
20 minutes, the resulting precipitated solid (unhreacted 8-chloro-7-(2-propen-1-yl}-3,7-
dihydro-1H-purine-2,6-dione was filiered off and washed with further dichioromethane). 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 fitle
compounds:
[8-chioro-2,6-dioxo-7-(2-propen-1-y1)-1,2,6,7-tetrahydro-3H-purin-3-yllacetonitrile
White solid (0.084g, 16%); m/z 266 [MH'].
2,2'[8-chloro-2,6-dioxo-7-(2-propen-1-yi)-6,7-dihydro~-1H-purine-1,3(2H)-diyljdiacetonitrile

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
H‘N _N;-l
] )\N l N/>~—CI
.
A solution of [8-chloro-2,8-dioxo-7-(2-propen-1-y1)-1,2,6,7-tetrahydro-3H-purin-3-
30 ylJacetonitrile (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 (0.3mi, 3.4mmoi) and tetrakis(triphenylphosphine)pailadium(0)
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A sol ution of 8-chloro-7-(2-propen-1-yl)-3,7-di hydro-1H puri ne-2, 6-di one
(0.445g, 2.0mol) 10 in DWMF (8nl) was treated with sodi um carbonate (0. 18g,
1. 7mol ) and bronmoacetonitrile (0.1 m, 1.4nmol). The stirred m xture was
heated at 70C for 3 hours then cooled to 50C and treated with further
bronoacetonitrile (0.06nLl, 0.8 nmol). The m xture was naintained at 50C for
a further 2 hours and then cooled to anbient tenperature and evaporated to

dryness. X ‘éar(ﬁ@érﬁﬂglmvﬁ‘feﬁyh%ﬁ;s e\%& |1th gﬁ@éu%rlﬁé@?ﬁlgﬁc zgc%oo m )

and extra acetate % wer e
conbi ned, (38¥)i a8 BPETTOTR iE B i it ﬁ%seﬁﬁr ?‘é?a ey IR 2 pBRSS REPOTRIRS.
resi due e mogmtlwmputrmedlfmm (ﬂra)mtdluan@mezmg&dlwcte@erPQ@ ‘m aftard ghe tite
resul ti ng:opipeahdks atvette Solid M. 188] 256Y. BNFSS.cRDOMEZ, I ([AMBOPPOB(d,-2H)) 11349 -
di hydrz0- #Ei—ﬂ_g ¢§1§3q’5h§ qhﬁxr}ﬁ/z\ﬁg[m,l_, tered off and washed with further

di chl oro Ttrate vva concentrated in vacuo and subjected to
flash chromat ography using eth 20 acetatel cycl ohexane as eluant in a
gr adi ent @RA{Gehigrpfi-diogo-B4 dp%/mro ~fid-pafnest a(af%éiwwécﬁpwtr@e conpounds:
[ 8-chl oro- 2, 6- di oxb-7-(2-propen-1-yl)-1,2,6,7-tetrahydro-3H purin-3-yl]aceto
nitrile i N g, (0.084g, 16%; mz 266 [ MH].

-[8-chl @ -di oxo-7-(2-propen-1-yl)-6, 7-di hydro-1
H-purl ne-1, 3(2 d| yl]diacetonitrile 25 Wiite solid (0.195g, 32%; mz 305
[ MHH] . b) (8 ch o 2, 6-dioxo-1, 2,6, 7-tetrahydro-3H purin-3-yl)acetonitrile

HNIT | Puna\ Wad Rz]pHFe’dO'?roﬁlf 2,2 éB-chloro—Z ,B8-dioxo-7-(2-propen-1- 67,

[8-C Ior % rah

) 2ol ol s ﬁ”éﬁgm 3eH d@@ﬁ%w e Ry e Ul ed T Stieeis™
successi & (GpHPORAR-HioRe-1 I8, (Rtiahvdrand-iniodBreteriEiS ure to the reaction

m xt ur e. Tohaffosbihattitie comasursidssayhibansdliy 0.08ggdvxdNMRES (4000 HP-D#SQ) 4381,

3. 4mml ) @t £bg akbaY, INH RhiBY¥PEPRI i1aehRalsoaine( O 28 (0.03g, 0.03mmol).
After 2 hours the mxture was treated with 2M aqueous hydrochloric acid
(3m) and. chl orof orm (5rrfL . The mxture was se arat ed and the organi c phase
evapdrat @MPER SrEfeQed-(Sehe DB of EHAMOFQs 1 -DuIreRr 2. Orliongy ass- di rect ed
HPLC, to afford the title corrpound as a white SO|Id (0. 018g 25% NVR SH
(400MHz, dlgg)495(s 2H), 11.49 5 (s, | H, 14.63 (br. s, 1 H; nmMz

226 [ VH ]
(8 c NE_% di oxo- 6, 7-di hydro- 1Hpurine-1,3(2H) -diyl)di acetonitrile

NH 0
"

FOF
Prepared in simitar fashion to Example 3 using 3-bromo-1,1,1-triflucropropane as alkylating
agent to afford title compound.
20 NMR 8y (400MHz, d°-DMSO) 2.64-2.76 (m, 2H), 4.12 (t, 2H, J=7Hz), 11.30 (s, 1H), 14.46
(br. s, TH); m/z 283 [MH"]

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

[a]
H
T L
o NT TN
F

25 F
Prepared in similar fashion to Example 3 using 2-bromo-1,1,1-triflucroethane as the
alkylating agent and sadium bicarbonate as base to afford title compound.
81 (400MHz, d*-MeOD) 4.88 (q, 2H, J=8.5Hz); m/z 267.1 [M-H]

30 Example 7 and 8: 8-chlorg-3-(4.4.4-trifluorobutyl)-3,7-dihydro-1H- urihe-z 6-dione and 8-

chiore-1,3-bis(4 4 4-triflucrobuivi)-3. 7-dihydro-1H-purine-2,6-dione
29




The title conpound was prepared from
2,2'-[8-chl oro-2, 6-di oxo-7-(2-propen-1-yl)-6,7 10
di hydro-1H purine-1,3(2H)-diyl]diacetonitrile using the conditions described
for the synthesis of
(8-chl oro-2, 6-di oxo-1, 2,6, 7-tetrahydro-3H purin-3-yl)acetonitrile. To afford
the title conpound as a white solid 0.06g (4% ; NVR SH (400VHz, d6- DVSO)
4.88 (s, 2H), 5.06 €s,F2H), NH not observed to 8H 14; mz 282 [MNH4']. 15
Exanpl e 5: %g‘m

o]

8ch|or03 , 3-triflvorppropyl)-3, 7-di hydro- 1H purine-2,6-dione O r H N
-Cl Oy F F Pr |n simlar fashion to Exanple 3 using

3brom) 1,;1 >_°fluoro s aIkyIatlng agent to afford title

corrpound SH( d6-DVBO) 2.64-2.76 (m 2H), 4.12 (t, 2H,

J=THz), ( 14746 (br. s, 1 H; M z 283 [ MH ] Exanple 6:

8ch|oro3( 2tr|f roethyl) 3, 7-di hydro-1H purine-2,6-dione 0O H HN ~

~-ci )INN & eparedln simlar fashion to Exanple 3 using

2- br ono- uoroe nt .an

bi car boné*é «%‘1[5" -Z—é%p;ogena (‘ff%}trpﬁgmﬁ%%%h?&%& %g%’(ﬂ\yﬁg g(?s é)'%éed%'df 68 (¢

2H, J=8. gpgry-?— pzo%rﬂ;! - 3, Ariinygro- 1H-purine-2,6-dione

chlor013b|s(4 4-tr NI ugrobutiyl ) -3, 7-di hydro-1 H-purlne26d|one 29 F F

FOHHHNHNN 1 -6 NJO N
/>—c1 }—cl

A,

5  8-chloro-7-( 2-propen— -y1}-3,7-dihydro-1H-purine-2,6-dione(1.5¢, 6.64 mmol), sodium
carbonate (844mg, 7.9 mmol) and 4-bromo-1,1,1-triflucrobutane (1.39g, 7.3 mmol) were
stirred in dimethylformamide (25ml, dry) for seven days. The reaction mixture was
partitioned between ethyl acetate and water. The organic phase was separated and washed
with hydrochloric acid (2N), brine, dried (MgSQ,) and then evaporated to dryness. The

10  crude product was triturated with ether and the solid collected by filtration to afford 8-chioro-
7-(2-propen-1-y1)-3-(4,4,4-trifluorobutyl)-3,7-dihydro-1H-purine-2,6-dione as a white solid
(1.23g, 57%). m/z 337 [MH'].

8-chl oro-3-(4, 4, 4- trlfD{(l)Lrobutyl) 3 7- d| hydro 1H-pur|ne 2, 6-di one and 8-

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

b) 8-chioro-3-(4,4,4-friflucrobutyl)-3,7-dihydro-1H-purine-2,8-dione
Q
H
T 0
o N N

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 (3ml} and then tetrakis(triphenylphosphine)palladium(0) (29mg, 0.025 mmol)
was added and the reaction stirred at room temperature overnight. The white precipitate
was collected by filtration and washed with tetrahyrofuran and ether to afford the morpholine
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FF F} Fa

8-chloro-7-(2-propen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-di hydro-1H puri ne-2,
6- di one and 8- :

chl oro-7-(2-propen-1-yl)-1,3-bis(4,4,4-trifluorobutyl)-3,7-di hydro-1

H purine-2,6-dione FFJ J HHNYR-YNFN O N 11 C1 x)-01 ONNONN FF
-I[FF} F5 8-chloro-7-(2-propen-1-yl)-3,7-di hydro-1H purine-2, 6-di one(1. 5g,
6. 64 : [ 8 7

1 o e b £ o

di et hy PP T EROERT o dppgss pefores Sdgsolnil ™ BT et end: srfling e
partiti dieRRrabedREC esing a é&é‘? 406 gladienidpative theditlgregameeng K. 4<% par at ed
and was R dui(# 00Ny daAeQ)i 109222 D8 (ro.2M), 2084288, (12, 0BV 52H,) J=ZHil); riten
evape atgg ikpdr yness. The 10 cr ude product was triturated with ether and
the solid collected by filtration to afford 8-chl oro-
7-(2-propen-1-yl)-3-(4,4,4-trifluorohutyl)-3,7-dihydro-1H purine-2, 6-d!one
as a whiCrié“@%ir%’/'ar3‘t(’ﬁ(_£1213’4gf;”ﬂ8‘7'%Lftyl??g’%‘@@’?yﬂ' v p]‘r.’”ef?rg"dt‘%‘&uced filtrate was

chr omat )(}g}(a‘pgeob on silica, SPE colum (20g). Elution with 15

cycl ohexane: tﬁ&fﬁ:tﬁat e (10:1 to 2:1) afforded

8- chl oro-?-(Z/j\pr p n-yl)-1,3-bis(4,4,4- trifluorobutyl)-3,7-dihydro-1
H-puri ne- 2, 6e7digne! as a syrup (480ny, 16% . mz 447 [MH]. b)
8-chloro-3-(4,4-4-trifluorobutyl)-3,7-di hydro-1H purine-2,6-d'one 0 H HN
/I~ C ONNFFL2 & : )
8-chloro-7-(2-propgen-1-yl)-3-(4,4,4-trifluorobutyl)-3,7-di hydro- 1H puri ne- 2,
6- di one (84ny, .25 nmol ) and norpholine (220ul, 2.5mpl) were degassed
wi th ni t&EURER7rE-Preran tkrd Sotisif 4 YIRYATGOULAS ¢ 1 tydro-1H-purine-2,6-dione

t et ri@ki 4T8mgphény mplods phd medrpladlinediPendl.0) 1iheehgwee. 0&msamblwith mirsgarddred and
t he reaqkifRdstirks €@oRl) BADhére BRI HbiRerQpabniHRYpalladil@(W [ f28mBl BL{pi tat e
was col 'rﬁ;‘eﬁ& qva%ya{{denteérﬁ%@%“rea&%nv@tﬁﬁéﬁdat%m bFHOBARNE Yhight 2R S8 T O

afford t

rphol’l
mixture wgs 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 tifle
compound (75.5mg, 16.9%). NMR. 8, (400MHz, CDCl3) 1.96-2.13 (m, 4H), 2.15-2.29 (m,
4H), 4.15-4.23 (m, 4H), 12.94 (br. s, 1H); m/z 407 [MH"].

20

a) 8-chioro-3-(2-cyclopropylethyl)-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione
J | . | - -
H, jIN[J
N
[ )—a
O)\N N

£

25  8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione(1.5g, 6.64 mmol), sodium
carbonate (844mg, 7.9 mmol) and 2-cyciopropylethy! methanesulfonate (1.19g, 7.3 mmol)
were stirred in dimethylformamide (25ml, dry) for two days at 80°C. The reaction mixture
was partitioned between ethyl acetate and water, The organic phase was separated and
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salt of the title compound (59ng). This was treated with 2N HCl and met hanol

and the solvents evaporated to dryness before re-dissolving in DVSO/ MOH
and purifying by preparative HPLC using a 10 to 40% gradient to give the
title conpound (11 ng, 14.9%. NWR 8H (400VHz, d4-MeCOD) 1.92-2.03 (m 2H),
2.19-2.33 (m 2H), 4.06 (t, 2H, J=7Hz); mz 5 297 [MH]. c¢) '

8 chI oro 1, 3- bis(4 4,4-trif(uorobutyl)-3,7-di hydro-1H purine-2,6-dione 0 F

/
8 chI oro g%_‘mgqomi ?cui(z‘y bn; ie‘j (MEFS?"I) 3895%8 §Y °?te;dt9‘i{¥/b%ﬁ8 1
H puri ndb ?C d&l% c{ya rytgr d‘T fa?.aom Refee i fittdion 1o afoTé el ) wer e
degassedﬂwqmpqwlﬂraé@e\'vhliersolld &Q@hf/@%bﬁlﬂ&% [M'dfiﬂ) and then
tetrakis(triphenyl phosphl ne) pal | adi un(0) (123ngy, 0.11 mvol) was added and
the gea t I I The reaction mxture
was gar ﬁ??@ﬁ%? Eetwe I)oﬁen@%%gﬂﬂ‘ﬁgg%%ggéﬁl oric acid 2N. The
organic phase was separ at ed and reduced to give the crude product. This was
purifieg, b 1 am nopropyl SPE (5g) followed by re-crystallisation from

acet oni t rj o-cafford the title conpound (75.5ng, 16.9% . NVR SH (400MHz,
CDCl 3) b)!a “ N13 (m 4H), 2.15-2.29 (m 4H), 4.15-4.23 (m 4H), 12.94 (br.
s, 1 H; 407 [WH]. Exanple 9:

8- chl oro- 3- (2- cycl opr opyl et hyl ) - 3, 7-di hydr o- 1H puri ne- 2, 6-dione 20 O ~N
HEO N N a)
8-chl or g- oamf@sw@ysmfr@métmﬁnhw 2-pr3pér21—9l)-@{79cﬂlh}3drd-11Hpﬁmﬁe—@'d?'d'grﬁ@ 1k fHg,i ne- 2, 6-

di one

Cén fpor oli o were d it

8- chi e\ 398@3%” W ge”a B4 mol
Sodi®m ?%@szfﬁf @MF@ 'hﬂ ﬁé»ﬁh{p SR i T f%ﬂm%@ HES) 1 oot o
(1. 199, was 3dgetbhnd th@ere@c@cm $tm@d atnoeh nermpgretuce mearhigat. (’Emm‘c@lpse)cipﬂme t wo

days at wabkoletied blyffiacéixbﬂanmmﬁdemthvvaﬁawwfbﬁahiaﬁﬂ%@héﬁ@i HeRa tr%trhwph@rﬁet ate and

wat er . Eé]?o@(hg%mba:;g@g& @had 1Ra%q v?r% YRSHE Fr#%tﬂé[}lﬁﬁn hQric acid
(2N), brine en va qQrate r
or oduct SN FYARSY Ovar%f}feS% LS Toenoiang a7 PSR MECBaTs, PYTyieg §t/. on to
af f 8% d pregarativa HELeougiwuad Ode 4%aaiadisntisl give (dm ity compond (R2mMg29E6%NMH | .

NMR 8 (400MHz, d*-MeOD) 0.00-0.05 (m, 2H), 0.37-0.43 (m, 2H), 0.67-0.77 (m, 1H), 1.61

(g, 2H, J=THz), 4.06-4.11 (m, 2H); m/z 255 [MH'].

Example 10: 3-butyl-8-chloro-3,7-dihydro-1H-purine-2,6-dione
20

s

a) 3-butyl- 8-chloro-7~(2-propen~1-yl)-3,7-dihydro-1 H-purine-2,6-dione
jj[ )—C!

25 Toa soluﬂon of 3-butyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (3.34g, 13.4mmoi)
in anhydrous DMF (19ml) was added NCS (1.97g, 14.8mmol) and left to stir at rt under
nitrogen for 22 hours. The mixture was concentrated in vacuo to give a yellow solid which
was filtered and washed with methanol. The filtrate was concentrated and the process
repeated. On the final wash the filtrate was purified by SPE (Si, 20g) cartridge eluting with
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5 b) 8-chloro-3-(2-cyclopropyl ethyl)-3,7-di hydro-1H purine-2,6-dione / H N

N~C Ol~ NN

8-chl oro- 3-(2-cycl opropyl et hyl)-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-
dione (74mg, 0.25 mml) and norpholine (220ul, 2.5mmol) were degassed with

nitrogen in 10 tetrahydrofuran (3m ) and then

tetraki s(tri phenyl phosphi ne) pal | adi um{ O (29ng, 0. 025 nmol ) was added and the

react Ogg?ﬁcw&& cRhekQRMTh %ﬁ{bﬁgg’rs%ﬁ&vﬁé@i &@a-unﬁgﬁvmuh?ﬁﬁé Blel @ Was
I

col | ect by fiLtratyon an wth tetrahyrofuran an er to afford
t he rmrﬁ?l'@'f’%/”r?g( 'égﬁ”té%@' Wﬁezﬁ conpound (52ng). This was treated with 2N
HCl and net hanol and the solvents evaporated to dryness before
r e- di ssb) $butyl-3-ohi@ELY dinydOr Hparines?,6-Higheg by 15 preparative HPLC using a 10
to 40% grafliept to give the title conpound (22ng, 34.6%. NWVR 8H (400MHz,
d4- MeOD) ni@- N>(_)_95 (m 2H), 0.37-0.43 (m 2H), 0.67-0.77 (m 1H), 1.61 (q,
2H, \]:7|c—)|zl)N #06-4.11 (m 2H); mz 255 [MH]. Exanple 10:
3-butyl -8-¢hl oro-3, 7-di hydro- 1H purine-2 6-dione 20 O N HN/>Cl O NN |
a) 3- but/y[(;cB- chl oro-7-(2-propen-1-yl)-3, 7-di hydro-1H purine-2, 6-dione HN N
C £~ NNI 25 To a solution of |
3- but Y1 A7s6ignd 9P SfnityMs-bhtdrol7-B-Frapa1 ihffo-2HAMhEPS-didn34900rg- 4mmol )
i n anhy Laus OBI\/F %rll[?ﬁg %?gﬁlg ?J?%%%&ml énd tI eét tn(}tg?stir at :
it undel " WMPHodeRMPX 'leﬁiu o ST con t}’vﬁfeﬁeq‘#\‘}‘_’Euoto |
gi ve a §é{APbuk $3Mod0RABEMoDnEe mixiurewaydegrgsebiykier gentienageunanepholirpe |
filtrat¢osals Iomeeltwast attiednend hedt fpradicess undepeitbgeh fobd hdwes.fTheajellmash t he ‘
fE ! IOﬁAaf at ol \@smafra@ﬁe@%e%ﬁn(zﬁt Hcg_ Jané %@Ab.dlgr‘égc%ékgé fé?eﬁ"dvéé‘sept%?atéd];, fl 4 th
c: cycl.ohexane. e sol | r ri nder .vacuum or e

title %8%%&!”%! I‘ﬂ’l.e4éiél,e& EW%BE n?nzd can. grgl\'[é%qi] % redadd'0as 23R up in e
3- but y| 8%l BRAFSSH FLogvn7aR]iawyeR-BopK BT i (A®. slugogiwiheMeOH followed by 5%AcOH/

MeOH. The product fractions were combined and concentrated /n vacuo {o afford the title

compound as an off white solid (30mg, 35%). NMR; 8, (400MHz, d°-DMSO) 0.89 (t, 3H,

15 J=7.5H2), 1.23-1.34 (m, 2H), 1.55-1.65 (m, 2H), 3.85 (t, 2H, J=7Hz), 11.17 (s, 1H), 14.37
(br.s, 1H); miz 243.3[MH"].

Exampie 11: 8-Chloro-3-propyl-3,7-dihydro-1H-purine-2,6-dione
o} H V

Ha N

T X

o HN N

3-Propyl-3,7-dihydro-1H-purine-2,6-dione  (J.Med.Chem, 1993, 36 (10), 1380-8){0.3g,
1.5mmo!) 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
methanol and filtered to provide the product as a white solid (0.148g, 42%). NMR; &4

25  (400MHz, d*-DMSQ) 0.85 (t, 3H, J=THz), 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"]

20

Exampie 12; 8-chlgro-3-pentyl-3.7-dihydro-1H-purine-2.6-dione

O

X X

N

30
33



OHNI N/>C O~"NNS51 A solution of

3-butyl -8-chl oro-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one (100ny,
0.35mmol ) in anhydrous THE (4ml) and anhydrous DMBSO (0.4nl) was treated with
Pd(PPh3)4 (61 ng, 0.053mml), The m xture was degassed under gentle vacuum
nor pholine (308uL, 3.5mml) was added, and left to stir at rt under
nitrogen for 4 hours. The yellow 10 solution was partitioned between 2M

HCI (aq) @g&@f&ﬁemm éﬂf’r fa' j-ﬁn)ae/%mm -3ePRaILE diongashed with brine,

dried ( conc The résidue was taken up in MeOH and passed

down an amimo- ptlopyl SPE (5g), eluting with MeCH fol | onwed by 5%AcOHf  McOH.
The prodig ctions were conbined and concentrated in vacuo to afford the
title c | 8s an off white solid (30ng, 35%. NWVR, SH (400MHz, d- DVBO)

0.89 (t,°3H J=7.5Hz), 1.23-1.34 (m 2H), 1.55-1.65 (m 2H), 3.85 it, 2H,
J=7Hz), 1%¥717 (s, lH) 14.37 (br.s, 1 H; mz 243.3[MH . Exanple 11:

8- Chl or o= -propel - di hvdr o- 1H puri ne- 2, 6-di one : x5cc20

3-Propyl + 3, 7-di hydro 1H puri ne- 2, 6-di one (J. Med. Chem 1993, 36 (10),

1380-6) (1) 39, solbtic{MBf )a BRrdY- péabref)é}ﬁw%m_mﬁ%-@ﬂ p%rhaﬁjzle ﬁaﬁ@' po g

Conaont iapindhin erSbboyBrEMELGmyr e Rl S Sl oo 0Bl o

pr ovidde Affge 16 riies st@.@gaatmm éer@eﬂrafare(n?n%!galde 429§3mINR&S4rBmMoD Bap 20z |

ds- DVSO)an@d. firingt cor@inued wrdher) nitrdgdsb al mon? mpeBatBre( for ‘EZBI—Ihonﬂ*s?l—Er)a re‘e]:tléh (s 1
g') &hfgfom&mﬁé;ﬁtaoemhé@ mﬁtwa@asosmgcbnacexﬁabté& wutﬁ@(ﬁﬂ@ Qﬁi}?gﬂé

8- ohl or X %)r{l) ts w%r %xeég@gsaﬂﬂt@ d %1%7&@5%& Al eF’urH_c tﬂﬁ”i !éy Sggééad g’)n

N ~N gelung vmth|\|4 10Et9,ﬂ§{9yg]9hq3<ﬁn%fa orded the title compound as a white solid (96mg,

8- cHioor d’A‘i?’u)(rﬁﬁz;ﬂ%;%'ﬂH’J] yl)-3, 7-di hydro- 1H puri ne- 2, 6- di one (100ng,
0.44mmol ) in anhydrous DVF (3nl) was added sodi um carbonate (0.051g,

?0432%)8&% o-ﬁ‘ te%/i g%nté?-pﬁﬁder-é,g-'aﬂmgt roomtenperature pentyl iodide

)\N | r:}—m

15 A flask containing tetrakis(iriphenylphosphine)-palladium (0) (56mg, 0.049mmol) was flushed
with nitrogen, before a solution of 8-chloro-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-
2,6-dione (96mg, 0.323mmol) in anhydrous THF (1.5ml} was added, followed by DMSO
(0.1ml) and morpholine (0.28ml, 0.049mmol). The resulting mixiure 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| aqg. (25ml). The organic exiract was dried (MgSQ,) filtered and
evaporated under reduced pressure. Purification by amino propyf SPE (2g) loading and
washing with methanol and then eluting the product with 5% acetic acid in methanal.
Evaporation of fractions containing product afforded the title compound as a white solid
(27mg, 33%). NMR; 5. (400MHz, d°-DMSO) 0.85 (t, 3H, J=7Hz), 1.20-1.34 (m, 4H), 1.57-

25  1.67 (m, 2H), 3.84 (t, 2H, J=7Hz), 11.19 (s, 1H), 14.38 (br. s, 1H); m/z 257 2[MH"].

Example 13: 8-chloro-3-(3-methylbutyl)-3,7-dinydro-1 H-purine-2,6-dione
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and stirring continued under nitrogen at roomtenperature for 18 hours. The
reaction mxture was diluted with water (25nml) and extracted with Et QAc
(2x25m ). The conbined organic extracts were dried (MgSO4) filtered and
evaporated. Purification by SPE (Si, 5g) eluting with 4:1 Et OAc/cycl ohexane
afforded the title compound as a white solid (96ng, 10 74%; mz

297.2[MH']. b) 8-chloro-3-pentyl-3,7-di hydro-1 H purine-2,6-dione H, i ~j
cl O-N N &5 A flask containing tetrakis(triphenyl phosphine)-palladi um (0)
(56ng, O~ I was flushed wth nitrogen, before a solution of
8-ch|oro;£; -7-(2-propen-1-yl)-3,7-di hydro-1H purine- 2,6-dione (96ny,
0.323mv1) {in anhydrous THE (1.5nl) was added, followed by DMSO (0.1m) and
nmor phol i ng” (0. 28mL, 0.049mmol ). The resulting m xture was stirred at room

t enper at under nitrogen for 72 hours. The reaction m xture was dissol ved

0 L0 005 BRI Mo A B2 e T om0 XL 2

was drie evapo under reduce ressure.

Purifi catl n am no propyl SPE (2g) |oading and washing wi th nmethanol and
then el U Nﬁ_e product with 5% acetic acid in nethanol. Evaporation of
fractio 81 t7ai hi ng product afforded the title conmpound as a white solid
(27mg, 33% . NWR, 5H (400MHz, de-DMBO) 0.85 (t, 3H, J=7Hz), 1.20-1.34 (m
4H), 1.57F 25 1.67 (m 2H), 3.84 (t, 2H, J=7Hz), 11.19 (s, 1H), 14.38 (br.
s, 1H); 257. 2[ MVH1. Exanple 13:

8-chl Orﬂe?m&tr%n@tshéﬂlcmdl?y@) é’peﬁ iRy Gcydid- ﬂ%hﬂ%is@r&b 8%niAdr nHN e
2 e %2 G ﬁée LI g ol g8ty r?d & peens
8 chi or O oot . Ty, b e sl s A —

in 5 DN@MM@ML?V&N&E&Y@G @air:éwsw The regduaiwves tiedieth wite walr ROmiBashexdiagtednd
1- br onowih Bt Aydibtat @m&r(ﬂ; THégorgénid frablichs wee c&tnbfné&ddriﬁdxé\ﬁéfr enagaésmat ed at

50C for s&l%{t%%’tés%dt Vn% e e%dTﬁQQeﬁd’ é@%rf’?& \ﬂfl’?’g"?rﬁﬁure 5\‘;—2 tﬁ@

{ 6D G

o; gZhl cam’ ﬁwqiﬁﬁ‘%" r'ev e ac %93@ "Ekﬁé'h\ﬁfé? U'Eﬁ ”edf er edeand
evapor aget thFiide eemgpaind aﬁ@s}NhﬁﬁlS@m @i&-ﬂWWH B a nixture of d| et hyl et her

b) 8-chloro-3-(3-methylbuty!)-3,7-dihydro-1H-purine-2,6-dione
b
N
Lo
Ojlel |

15 A solution of 8-chloro-3-(3-methylbutyl)-7-(2-propen~1-yl}-3,7-dihydro-1H-purine-2,6-dione
(0.074g, 0.25mmol} in THF (2ml) was treated with morpholine (0.035mi, 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 solution of
tetrakis(triphenylphosphine)palladium(0) (0.03g, 0.026mmol} in degassed THF (0.5ml). After

20 2 hours the mixture was freated with 2M aqueous hydrochloric acid (2mi) and diethyt ether
(3mi). The precipitated product was filtered off, washed with diethy! ether and dried. This
yielded the title compound as a white solid (0.036g, 56%). NMR &, (400MHz, d®*-DMSO);
0.81(d, 6H, J=6.3 Hz), 1.47-1.62(m, 3H), 3.87(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-dioxc-1,2,8,7-tetrahydro-3H-purin-3-yl)butanenitrile
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10 and cycl ohexane to reveal the product as a white solid which was filtered
off and dried. This gave the title conpound as a white solid mz 297[MH .
b) 8-chl oro-3-(3-nethyl butyl)-3,7-di hydro-1H purine-2,6-dione o HENC O N
N 15 A sol ution of
8-chl oro- 3- (3-net hyl butyl)-7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6- di one
(0.074g, 0.25mmol) in THE (2nl) was treated wi th norpholine (0.035m,
4. Omol ) a t;hle m xt ure degassed by the repeated alternate application of
vacuum aig ONA_gen to the reaction vessel. The m xture was then treated
with a so ut tetraki s(tri phenyl phosphi ne) pal | adi um( O (0. 03g,
0. 026n’m)?) N n degassed THE (0.5n ). After 20 2 hours the mxture was treated
wi th 2M aquepus hydrochloric acid (2ml) and diethyl ether (3ml). The
precipitatediproduct was filtered off, washed with diethyl ether and dried.
This vyieldedthe title conpound as a white solid (0.036g, 56% . NWVR 6H
(400MHz, Prd@ar&ﬂ@@)axam@e93(udmg@lrﬂ:rorﬂetﬁ1tﬁomm)a aslaléilatihg@genn 3H), 3.87(t, 2H,
J=7.5 HZ& z, de-DMdd 1136 SR 2HS 2. 55k DR 20183 73,950 HHMiLs 514, Exanpl e
14: 4-(8 oro,%_, Ap @é Fi) /5 Né‘a]iy rg)t 3H purl%% y;&)butanem%rlle 35
H, &NI N r(t?srpsotr a as aﬁ‘p Téz 4-bromobutyronitrile as al kyl ating
agent® NVR 8H (400MHz, d6-DVSO); 1. 89 2.00(m 2H), 2.55(t, 2H, J=7.CHz),
3.95(t, Bddmpl=th: loro-32-@/lohexylethy) A3 7- drbd.HABrine:-2 &dichd - 1) ; m z 254
[MH]. 5 Exanple 15: 8-chl oro-3-(2-cycl ohexyl ethyl)-3, 7-di hydro- 1H puri ne-2
6- di one NONNlO _
8-chl oro- ¢ ;)—Eopen 1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one (100ny, O0.442
mrol ) was st r£8d wth sodium carbonate (52ng, 0,486 mmol) in dry DVF (3nl)
for 30 rﬁ n.t Q/cl ohexyl ethyl brom de (93ng, 0.486 nmol) was added, and the
m xture was™>stirred at 37-40C under nitrogen for 65h, followed by heating
at 90C for . After cooling, the solution was degassed by evacuati ng and
i ntroducin trogen several tines, and 15
tetraki s(trirphenyl phosphi ne) pal | adi um(0) (76ng, 0.066 nmol) and norphol i ne
(0.385ml, 4.42 nmol) were added and the mixture stirred for 18h. A further
quanfgi t )8~é?ﬂorol?§r%fd§pe$1(i-pm -Blreduydpn o phime, palidradh 00rd))o. 4420 Bot) ad 4@l ) and
or phol Lt 50%[ grb}gﬁé’tg (52mg, 0.486 mmol) in dry DMF (3ml) for 30 min. Cyclohexylethyl
bromide (93mg, 0.486 mmol} was added, and the mixture was stirred at 37-40°C under
nitrogen for 65h, followed by heating at 20°C for 18h. After cooling, the solution was
degassed by evacuating and iniroducing nitrogen several times, and
15 tetrakis(triphenylphosphine)palladium(0) (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 morpheline (0.2ml) were
added and stirring continued for a further 1h. Ethy! acetate and 2M aqueous HCI were added
) (ca. 10ml each) and the organic layer separated, washed with brine and evaporated. The
20 residue was dissolved in THF and loaded onto a 5g aminopropyl SPE carirldge. The
cartridge was washed with THF followed by MeOH, and the acidic product eluted with AcOH
in MeOH (5% rising to 10%). The product thus obtained was further purified by autoprep
HPLC to provide the title compound, 5.5mg, 3%
NMR 8 (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 (1, 2H, J = 8Hz), 11.07 (s, 1H), one exchangeable not
observed, m/z 297 (MH"),

Example 16: 3-butyl-1-methyl-2,6-dioxo-2,3.6,7-tetrahydro-1H-purine-8-carbonifrile
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added and stirring continued fora further 1h. Ethyl acetate and 2M aqueous

HClI were added (ca. 10m each) and the organic | ayer separated, washed with
bri ne and evaporated. The 20 residue was dissolved in THE and | oaded onto a

5g am nopropyl SPE.cartridge. The cartridge was washed with THE fol | owed by
MeOH, and the acidic product eluted with AcOH in MeOH (5% rising to 109 .

The product thus obtained was further purified by autoprep HPLC to provide |
the title gonpound, 5.5ngy, 3% NMR 8H (400MHz, d6-DMSO) 0.80-0.95 (m 2H), ‘
1.05-1. 35y N 1.45-1.55 (m 21-1), 1.55- 25 1.70 (m 3H), 1.70-1.80
(m2H), 3*% 4,7 2H, J = 8Hz), 11.07 (s, 1 H), one exchangeabl e not

observed) 2. 297 (MH), Exanple 16:

3-butyl - %I -2, 6-di oxo-2, 3,6, 7-tetrahvdro-1H purine-8-carbonitrile 36 0

N N a) 3-buty| -7-(2-propen-1-yl)-3,7-di hydro-1 Hpurine-2,6-dione 0 J HN' 5

A stirr ex)iSmtyuﬁ(bprapbn-ﬂ-mm,mwmmymr)ne&,ﬁldbhaydr 0- 1H puri ne- 2, 6-d! one

(10gq, 52mm|) anhydrous DVF (100m ) was treated with KZCO3 (7.91g,

57. mel) after 10 minutes, But (6.51nl, 57.2mvl). After reacting for
2 days tH ﬁjﬁ%ctl on m xture was partitioned between 2M HCl (ag) and Et OAc.
The org yer was separated, washed with brine, dried (MS04) and

concentr at d n vacuo to give an off-white solid. ThIS vvas washed wi th hot

10 cyc ane nd dr i under Pl gi ve the npound (8. 879,
68%g m?”& %§§(233r a‘% %QHW@TO'JV"PE“T% é &Heng. &Ioﬂ $29meDnipdr o- 1
H- pur i n@ntzydﬁmal @)ME (100mi) was treated it HeC&hi(T Oéal Fotrampbrand?after 10 minutes, :
3- but yl Bt (5000 BFPrmyth.) Afer Trediting diop 21 ikyBUtheN@adider fhxene wds Qgrt!tlor(éd()?’mm' ) |

Lo 2y deiie DG ERIoha SR AL Rl GREl bl YRS CEBr Gl Rlench IRk ol | Swed |
o '@%éﬂ%d‘% ejﬂé@i@.ﬁﬁmc”aﬁfaﬁrn&%y?ff e E@?w%4wa%1;rg§\¢% Y1 s

andWheﬁY@Qheﬁﬁl@j agtl Gid updar waouumt egivesthrofifles Comﬁ@UndeéﬁcBTQ)rﬁ&%)xtm’Ze was
al | oned 2@ 3pal. then partiti oned between 2M 20 HCI (aq) and Et CAc. The
organi c | ayer was separated and the aqueous extracted once nore wth EtOAc.

Igﬁcgggsﬁgatyggy\rﬂy“ “%HDS\%*S e\%%ﬁ‘m E’)Q‘dié'ﬁ'é’n ygggg% 3/22 purified by

silica SPEg(1

DNN

15 A stired solution of 3-butyl-7-(2-propen-1-y()-3,7-dihydro-1H-purine-2,6-dione  (1.0g,
4.03mmol) in anhydrous DMF (10ml) was treated with Na,COz (470mg, 4.43mmol) followed
by Methyliodide (275ul, 4.43mmol). The mixiure was heated at 35°C for 17 hours. K;COa
(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(aq) and EfOAc. The organic layer was separated and the aqueous extracied once more
with EtOAc. The combined exfracts were washed with brine, dried (MgSO,) and
cancentrated giving a yellow/brown olf {1.24g). The product was purified by silica SPE (10g),
eluting with EtOAc/cyclohexane mixtures. The product fractions were combined and
concentrated to afford the title compound as a pale yellow solid (1.11g, quant); m/z

25  263.3[MH’].

c) 3-butyl-1- methy! -2,6-dioxo-7-(2-propen-1-yl}-2,3,8,7-tetrahydro-1H-purine-8-carbaldehyde

ﬁr
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eluting wth Et OAc/ cycl ohexane m xtures. The product fractions were conbi ned

and concentrated to afford the title conpound as.a pale yellow solid

(1.11g, quant.); mz 25 263.3[MH]. c)

3-butyl - 1-net hyl - 2, 6-di oxo-7- (2-propen-1-yl)-2, 3,6, 7-tetrahydro- 1H puri ne- 8-

carbal dehyde ~N N ON N O 37 A pre-dried flask was charged with

3-butyl -1-nmet hyl -7-(2-propen-1-yl)-3, 7-di hydro-| H puri ne- 2, 6-di one (300ng,

tlr égmlﬂ p@tuilearmay@\rvgyéhaw@ &mutymmeﬁ@l-mz-pﬁo‘éw o, r.tag a@g@mﬁr‘n{ﬁhen

#(]MR? sul ting

tdls ne 6{ V% ‘{ﬁn%?% ?%nﬂ%ﬂ%ssﬂ-{#jt(%rﬂlg o%le 7f50 unfi%r gl

sol uti on’'wa 'tion of

anhydr OJEG'DRVFEtF‘iWﬁﬂlL‘H@% DotiBIof 2 i solitigh iih s f}% fe§iwkeg P‘EJ“’W&'r‘H?SL o -10C
over 3 radlawed tdhaarmtio w8 ueerc héchour beforsathe addiion of syhydrolrau DMEN(17 Tl
m xt @re z/mﬂrpay tTHei songien bek \siewed toMdid to(-aQ)C avdt Fhdhe thenThRadE@mahéed | ayer

was sep:s %g H"%‘? séﬁh&éh Bk Mixtud dg&ﬁ%ﬁ%%e@ag gﬁf‘ﬁ? g‘é @ag! N9 4
b f th

e one U e, APpmatod, g RoRM g 488 (g At ? r% wﬁé g | g
(131ny, BYwwn RI\/FQ35QS'F!B)16'h€4K’J"GW wage Pifist) YO SEE ( Si 19@4 elsltﬂm B4h) EtOﬁcQs 1. 39
(m 2H) ,cydlobaihe AxtGrgs t8Hdive tBe 28e Campoiid)gs 4 white (Sbl,ld 2131@“39%042&&4[?58}{)3 (dd,
éH% 817( @dmhz“ﬂﬁbméowgﬁ qe 3HL = 7%;12)01@@0*1 4B, 219, 363-{ PP, SH), &5 @=5 SHz) .
3 buryi oibe by Bk 93155 itz e 72 Borttotr Bpa e o

H pur i ndagR. @a?’ﬁo’rn5tql'129e59§’?o $§ Q‘xl 15 A sol ution of

3-butyl - 1-net hyl - 2, 6- di oxo-7-(2-propen-1-yl)-2, 3,6, 7-tetrahydro-1H puri ne- 8-
car bal defygdeiyi-A- rﬁé}miirm@iéxdnyr(z-grd@@nm{)ﬂz)s m&e&@ge&oemwr{e -Bysbemileam ne

hydr ochl ori de and heated at C for 1 hour. The m xture
was al | one® to~cool, concentrated, and treated with acetic anhydride (5nil)
t hen heat 100C for 2.5 hours 20 and 125C for 45 mnutes. Again the

m xture w\ /} omed to cool then partitioned between water and Et OAc. The
organi c 9a er "was separated, washed with brine, dried (MySH) and
condéntrate afford the t|tIe conpound as a yellow residue (230ng crude,
114% ; ™ zsomel& & Nbdtyl-125etbyl-2,6-dioxo-7-(2-propen-1-y1)-2,3,6,7-tetrahydro-1H-purine-8-

3- but y| -dartyaRichyde & Bnilidex@- Rridine, Bril)elvia s -vitt RprbRering d/Bebhibide € 0 N
N 1> _%3mg, 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 layer was separated, washed with brine, dried (MgS0O,) and
concenirated to afford the title compound as a yellow residue (230mg crude, 114%), m/z
288.3[MH"].

25 &) 3-butyl-1-methyi-2,8-dioxo-2,3,6,7-tetrahydro-1H-purine-8-carbonitrile
. o

A

41\ [ )—=n

A solution of 3-butyl-1-methyl-2,6-dioxo-7-(2-propen-1-y1}-2,3,6,7-tetrahydro-1H-purine-8-
carbonitrile (230mg, 0.80mmol) in anhydrous THF (5ml) and anhydrous DMSC (0.5ml) was
tfreated with Pd(PPhg)s (185mg, 0.16mmol). The mixture was degassed under gentle
30  vacuum, morpholine (698ul) added, and left to stir at rt under nitrogen for 2 hours. The
vellow solution was partitioned between 2M HCl{ag) and EtOAc. The organic layer was
separated, washed with brine, dried (MgSO,) and concentrated. The residue was taken up in
MeOH and passed down and aminc-propyl SPE (5g), eluting with MeOH followed by
5%AcOH then 10%, 20% and 30%AcOH/MeOH mixtures. The product fractions were
35 combined and concentrated to afford a pale yellow solid (116mg). This was washed with
MeOH and the title compound a white solid was collected by filtration and dried under
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O-NJJJJJJ~~, ~~~N A solution of

3-butyl -1-nmet hyl - 2, 6-di oxo-7-(2-propen-1-yl)-2, 3,6, 7-tetrahydro-1H puri ne- 8-
carbonitrile (230nmg, 0.80nmol) in anhydrous THE (5ml) and anhydrous DMSO
(0.5m) was treated with Pd(PPh3)4 (185ngy, 0.16mol). The m xture was
degassed under gentle 30 vacuum norpholine (698uL) added, and left to stir
at rt under nitrogen for 2 hours. The yellow soluti on was partitioned

bet ween o (1BBMPE IS bR FRIAL L85 Rfed ML
o e, d@vﬁ%@%? e T L o i o

t hen 1098482IMHkhd 30%ACO-V Me OH mxtures The product fractions were 35
conbi ned and concentrated to afford a pale yellow solid (116ng). This was
washed Wekdinpid/poHh aghyiBS-dibld 264 recalad Mr@-a«-@a%b&mﬁteect ed by
filtration and dr1éd under vacuum ny, ;
0.90 (t, 3|‘$ J=7.5Hz 1.25-1.35 2H), 1.59-1.68 (m 2H), 3.24 (s, 3H) 3.96
(t, 2H, Zli NH not observed to SH 15; mz 248.2[MHL. 5 Exanple 17:

1- Met hyl - 8- pentvl -2.3.6, 7-tetrahydro-1H purine-8-carbonitrile o H
N NN ¢ "a) 3-Pentyl -7-(2-propen-1-yl)-3, 7-di hydro-1H puri ne- 2, 6- di one
o HN Ol 10 7-(2-propen-1-yl)-3,7-di hydro- 1H puri ne-2, 6-di one (0.61 g,
3.2mmol ), sodium carbonate (0.60g, 5. 7mmol) and pentyl iodide (0.64q,
3.2mmol ) werelstirred in DM (5mL) at 50C for 18h. The solution was cool ed,
separated between ethyl acetate and brine and the organics isolated, dried
(MgSH4) and concentrated. Chromatography over silica (gradient elution 15

di chl or caysttPentd-7+@-Borerdl-gihB Frdimpstrdr dikelines8,6-diovet at ) provided the title
conpound as a Ege yellow solid (0.47g, 56%9. m z263[ MH' ] b)

1- met hy’\r -7-(2-propen-1-yi)-3,7-di hydro-1H purine-2,6-dione 0o J N
N O-N

A

10
7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione  (0.61g, 3.2mmal), sodium carbonate

(0.60g, 5.7mmol} and pentyt icdide (0.64g, 3.2mmol) were stirred in DMF (5mi) at 50°C for
18h. The solution was cooled, separated between ethy! acetate and brine and the organics
isolated, dried (MgSQ,) and concentrated. Chromatography over silica (gradient elution

15  dichloromethane to 5:1 dichioromethane/ethy! acetate) provided the title compound as a pale
yellow solid (0.47g, 56%). m/z 263[MH"]

b) 1~methyl 3 -pentyl-7-(2-propen- 1-yi)-3,7-dihydro-1H-purine-2,6-dione
,fi W

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, 4.9mmol) were stirred and heated at
50°C in DMF (6ml) for 3h. The solution was allowed to coo! and separated between athyl
acetate and brine. The organics were isolated, dried (MgS0,) and concentrated to provide
the title compound (0.21g, 100%). m/iz 277[MH’]

25 -
c) 1-Methyl-2,6-dioxo-3-pentyl-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1 H-purine-8-
carbaldehyde
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20 3-Pentyl-7-(2-propen-1-yl)-3,7-di hydro-1H puri ne-2, 6-di one (0. 20g,

0. 76muol ), potassium carbonate (0.4g, 2.9mmol) and nethyl iodide (0.5m,
4.9mol ) were stirred and heated at 50C in DVF (5nl) for 3h. The sol ution
was allowed to cool and separated between ethyl acetate and brine. The
organics were isolated, dried (MJSO4) and concentrated to provide the title
conpound (0.21g, 100%. mz 277[MWH ] 25 c)

1- Met hyl - 2, 6- di gxo- 3-pentyl -7-(2-propen-1-yl)-2,3,6,7-tetrahydro- 1H purine-8

- carbalde derS39 N OI~JN N O To
1- net hyl “* I-7-(2- propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one (1. 05g,

3. 6mm|) E¥ 15nl) at -78C was added Li HVDS (4mi, |IMin hexane, 4mmol)
over 10mnjand the solution stirred for 0.5h. DVF (0.5mL) was added and the
solution gtirred at -78C for a 5 further 0.5h then allowed to warmto

anbi ent nperature with the cooling bath over 2h. The reaction was

quenched' wi th 2N hydrochloric acid (3m) and partioned between ethyl acetate
and bri me 1-fieshybsganiysB-(veropen-d oll)ad, Bdinydioi1¢tpaingd- 20801088 11,056 &.6niMel) o ude
product MRS« I%?@@'@E%‘%S‘déﬂ’ﬁﬂwﬁsl A6 M"rﬁﬁéﬁﬁ% %H\BI Werifh ahg ' hane Lo

20I1| g' Chl' rreérhag%rﬁ@y 6’@@? ?mq%jva ad%ed e solu 1on stlrrednBcOL}Q ?o white
1- NeﬁhyIfoﬂW%Dcﬁde@bﬁ’@ﬁtt?Wavﬂ zvﬁr@b'%éam@rwyaw@he coolingtbarsvar 2h- 1Fepur i ne- 8
- car bonireadtibe wab quéhdhed J¥ithENDhrddhioric acid (3ml) and partioned between ethyl acetate

}Cg/f‘; glyljanﬁ el Ot &'gEﬁiBé Were! 1soiteRl] ‘é]ﬁ@cﬂaﬂd )ébﬂceggé;'teﬁ Frrﬁeeérlngérﬁl %rdgctl\bésou“ ne-8
o 7ol FoNapalad S %’*wg%@%d%ﬁ!ﬁtwgg i 16 B0 S PhefBegainG

anmbi ent .acpiate) feaffarg higrtitlgsompowsias aw Qdﬁd}eﬂ‘ WIMHEI sol uti on

stirioed for 18h. The sol uti on was concentrat ed to provide the acetate and

di ssol vey 1iNetRg2td-GioRnBydhiyte (- §r’6bén oLoleal 26trdn9arb30Hopliftle-Bbarb&itRled  and

concentrated to gyield crude product. a-ghromat ography over silica (eluting

wi th dichl oro/frE[%/hane) yielded the title conpound as a clear oil (0.17g,
95% . mZzy [] 20 e)
| - Met hyl 42. 0X0- 3- pentyl-2,3,6,7-tetrahydro-1H purine-8-carbonitrile ON

N N

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

(0.18g, 0.6mmol) and hydroxylamine hydrochioride {0.053g, 0.76mmol) were heated at 50°C
15 in pyridine (5ml) for 1h then cooled to 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) yielded the title compound as a clear oil (0.17g, 95%). m/z 302[MH"]
20 :

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

O H
\NJI,J _
O)\N ‘N)_:N

1-Methyl-2,6-dioxo-~3-pentyl-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1 H-purine-8-carbonitrile
(0.17g, 0.56mmol) and morpholine (0.6mi, 8.7mmol) were dissolved in THF (5ml) containing
25 DMSO (0.5ml). The flask containing the solution was placed under vacuum and the air
replaced with nitrogen (x3). Tetrakis(triphenylphosphine)palladium (0) (0.13g, 0.11mmol)
was added and the solution stirred for 2.5h. The solution was separated between ethyl
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/>N O NN 1-Methyl -2, 6=d

| oxo- 3-pentyl -7-(2-propen-1-yl)-2,3,6, 7- tetrahydro 1 Hpurine-8-carbonitrile
(0.17g, 0.56mml) and norpholine (0 6m , 6.7mmol) were dissolved in THE
(5mL) containing 25 DVSO (0.5ml). The flask cont ai ning the solution was

pl aced under vacuum and the air replaced with nitrogen (x3).

Tetraki s(triphenyl phosphi ne) pal | adi um (0) (0.13g, 0.11lmmol ) vvas added and

the sol uti irre The t 40
acetate (% %ﬁ:ﬂ@b r%l\%'ﬁbﬁ‘&%ﬂ?r rEi‘C&d é@%" aﬁgrgﬁ"\@% ]gg?sﬁ%tt‘ﬁtfe Qﬁ wgg ted and
washed ViR (3PMhe TH8 RIS Werg thep gahs éoc{“l‘fﬂﬁyWé%'H@dOW'Q%(QM@r%‘bdl um
hydr oxi dmdsikeusquenug Zelifiadi yith @i hydrechlmeamJ@ anli itfactd with hetiN degtiteochl ori ¢
aci d andzgpiiipcthedorghits WePé"lsoﬁ\‘f@:I afried (M3s30OOAnd cd'rﬁtfén@étﬁaﬁb IWeetuilesol at ed,

dri eg f Seuppale o uob ey e
NNR 8H %Wé f 5J(_f__ ’157 %Hzl 1%%5%1%3 TEI ZﬁfZI ?Z@?M&r]

Exarrple 18 8-chl oro- 3- hexvl-l-rrethyl 3, 7-di hvdro-1 H purine- 2, 6 dione 0O

H O- N mlample 180-8N\cHibrb&-iagxyl-1-methyi-3,7-dihydro-1H-purine-2,6-dione

8-chl oro-3-({[ 2-(net hyl oxy) et hyl ] oxy} et hyl)-7-(2-propen-1-yl)-3,7-di hydro-1
H purine-2,6- dione HN'~cl O NN OO~ To a solution of

8- chl or d*7A2-pr open- 1-yl ) - 3, 7- di hydr o- 1H puri ne- 2, 6- di one (6g, 26.5mopl)

15 in anhydrdu (30nl) was added sodi um carbonate (3.09g, 29.15mmmol).
After 10° nutes stirring at room tenperature nethoxyethoxynethyl chloride
(3.03n, 26.5mmol) was added and stirring continued under nitrogen at room
t enperature r 66 hours. The reaction mxture was concentrated in vacuo
and the residue dissolved in EtQAc (100m ) and washed wth brine (100m),

t he 1@queous extTact was extracted with DCM (100m ) and the organic 20

ext r act s)dg-ichidrotM{Eetindorylatiedoancehong €2Hprapead -y R3, Vaithydro- THreunresd elue was
trituratgee 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

| I}—d
N

0]

N

o}

~
To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione (6g, 26.5mmol)

15 in anhydrous DMF (30mi} was added sodium carbonate (3.09g, 29.15mmol). After 10
minutes stirring at room temperature methoxysthoxymethylchloride (3.03ml, 26.5mmol) was
added and stirring continued under nitrogen at room temperature for 66 hours, The reaction
mixiure was concentrated in vacuo and the residue dissolved in EtOAc (100ml) and washed
with brine (100ml), the aqueous exiract was extracted with DCM (100ml) and the organic

20  extracts dried (MgSQ,) 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 putified by SPE (8i, 50g) eluiing with a gradient of 1:1
EtOAc/cyclohexane-EtOAc to afford the titte compound as a white solid (2g, 24%), m/iz
315.2[MH".

25
b)  8-chioro-1-methyl-3-({[2-(methyloxy)ethyljoxy}methy!)-7-(2-propen-1-yl)-3,7-dihydro-1H-
purine-2,6-dicne
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Et OAc/ cycl ohexane-Et CAc to afford the title conpound as a white solid (2g,
24%, mz 315.2[MH]. 25 b)

8-chl oro-I -nmet hyl - 3- ({[ 2- (et hyl oxy) et hyl ] oxy} et hyl )-7-(2-propen-1-yl)-3,7-
di hydro-1 H purine-2,6-dione 41 o 1J N NO11 IIN To a solution of
8-chloro-3-({[2-(net hyl oxy) et hyl ] oxy} et hyl)-7-(2-propen-1-yl)-3,7-di hydr o-

| H purine-2, 6-dione (2g, 6.37muvol) in anhydrous DMF (15m ) was added sodi um
car bonat e (0 43g, 7mmol ). After 10 minutes stirring at roomtenperature

met hyl i odi .44mL, 5 7mmol) was added and stirring continued under
ni trogen~ omterrperature for 18 hours. The reaction m xture was
concent r gt ed j/m%acuo and the residue dissolved in EtOQAc (100nm) and washed

W th br|°neH(1 Orﬂ) The organic extract was dried (MgSO4) filtered and

evapor at ed afford the title conpound as a tan oil (85% pure) (2.98g, ‘
quant.), nl z~ 329. 2[M—|+]. 10 ¢)
8-chloro)-I- thyI (2 propen-1-yl)-3, 7-di hydro- 1H purine-2,6-dione 1 N N

O~ NTo a solutio

8- chl or d013 Felulign DéB(C{WOZO@#E%@?P@XW%HWOFWWHtThQ%groneq—?ybﬁJp@hyd@y| )-3,7-
di hydr o-1b-ftriped2irdions gdb.8immpD i gnhy8RTmTbIF (ti5mi)diasxadied 204dilin caricbnaiet er
(ngl) $43§ddﬁﬂnoiﬂ-5A§é\4 e micg@8atirningh 8t E’&ﬁ#'t%mwamré(trh'ét l?ﬁﬁi@eh@aﬁﬁ'ﬁit a’é 100C
undeg nistr ed in
vacué ? n?o?)%a dé)t{degl%nggﬂﬁiﬁglc-gh‘lﬁweﬁ?l&%ﬁnrdg ii@g r%%?nqne\?\%grﬁqu?fﬁrwrﬁm er

The or ngﬁP geastien MEEUIGAEs gPnesTtraieg dovgeup et éf?eé&s'ﬁﬂ%ld‘sw ip &iefc ('B4Mf i cati on
by SPE @6i ,weabgd vélhubiimeg (’BJOBIIEt (ke/ argahio eedraciewas fduede(ﬂﬂgﬁl@a) 1f||’[$l'bd3 andonpound

as a Wh'e(/ opbd do (ko ehe @ﬁé’/t)con'!%ﬂncﬁéé alteHVHl‘r](BS% %}%9@@2 % m/z
8- chl org Wﬁ - 7-(2-propen-1-yl)-3, 7-di hydro- I puri ne- di one can be

pr epar e EM protection. a)
8- chAPoro- 7- (2-propen-1-yl)-3-({[2-(trimethylsilyl)ethyl]oxy}nethyl)-3,7-dihy
dro- 1H ph&iﬂiniem-’emeﬂwl b-f%pl@pen—'lHN-N-GthroNH-purme-z 6-dione

)\& | )—c

To a solutlon of 8-chloro-1-methy!-3-({[2-(methyloxy)ethyljoxy}methyl)-7-(2-propen-1-yl)-3,7-
dihydro-1H-purine-2,6-dione {2.9g, 6:37mmol) in dioxan (20ml) and water (20m!) was added
15  5MHCI (20ml). The resulting mixture was heated at 100°C under nitrogen for 18 hours. The
reaction mixture was then concentrated in vacuo, the residue was dissolved in EtOAc
{100ml) and washed with water. The organic exiract was dried (MgSQ,) filtered and
evaporated. Purification by SPE (Si, 20g) eluting 2:3 EtOAc/cyclohexane afforded the title
compound as a white sofid (1.04g, 68%). m/z 241.1[MH"].
20 Alternatively 8-chloro-1-methyl-7-(2-propen-1-yi)-3,7-dihydro-1H-purine-2,6-dione can be
prepared with SEM protection.

a)  8-chloro-7-(2-propen-1-y1)-3~({I2-(frimethylsilyDethylloxyymethyl)-3,7-dihydro-1H-purine-
2,8-dione .

o
J

,Sl'-n..

25
To a solution of 8-chloro-7-(2-propen-1-yi}-3,7-dihydro-1H-purine-2,8-dione (5g, 22.1mmol)

in DMF (80ml) was added 2-2-(trimethylsilyf)sthoxymethyl chloride (4.3mi, 24.2mmol) and
42 |



SH 25 To a sol ution of

8-chl oro-7-(2-propen-1-yl)-3,7-di hydro- 1H puri ne-2, 6-di one (5g, 22.1mmol)
in DM (80m ) was added 2-2-(trinmethylsilyl)ethoxynmethyl chloride (4.3,
24.2mmol ) and 42 sodium carbonate (2.6g, 24.2mmol). After stirring
overni ght at roomtenperature overnight further
2-2-(trinmethylsilyl)ethoxynethyl chloride (4.3nl, 24.2mvl) and sodi um

car bonafss fu.(qlcaﬁﬂmat%%é 4)%]%& @@&%ﬂrrﬁ%%v?l Hmﬂom &%&%ﬁﬁe% Jmamhours

Th

et hyl S?éﬂ@% 2r5rﬁ%m3fﬁg§ﬁﬂ?>sfhs§we&€ﬁrcth* HHEIE e e eaowﬁ RRE, ari e
(MySO1) (hag Colioepl wareaddep andrstipigicontinyed ot B@Hﬁ MTh% Feaskel BUREEPYES usi ng a
silica tmantparitigesd befivenny 5% uaCILan aad hmylaem@batTekwgéMecht Waat;émzrratedl, t he

title coppandyifs.thihg, 4R :(dko, )3 Ahd2lchdhikaly.  Purification by Bio

8-chl or ) A met hyl )
370 éﬁ?qs?é%qfus‘*fﬁgsﬂ%@ék e*u’fniﬁ% ew*ﬁ%%%f BT
8- chi or Hert fcmpew&@ﬂ“w %Lm%?‘{]% bhyl si | yl)ethyl Joxy}met hyl)-3, 7-di hy
dro- 1H purine-2,6-dione (3,14g, 8.82mml) in DVF (50m ) was added net hyl

I odi de 6§ s&hfg-1- m&@ImzﬁﬁmL?—yiﬁﬂ-‘d{[r—@l@ﬁemml@@éthwbﬁyﬁe(tWF@gwdlhyﬁro'-‘_?ﬁ-mm|) and
the15ea%,llr%n2g1dﬁngre stirred overnight at roomtenperature. The reaction

m xture was partioned between water and ethyl acetate. The organic extract
was separ at ed, hed with brine, dried (MgJSO4) and concentrated to afford
the title compoutd 2.99g9 (92%; mz 388 [MNH4']. 20 c¢)

8-chl oro- 1- | -7-(2-propen-1-yl)-3,7-di hydro-1H purine-2,6-dione N CL O
N N To a sol ufji pacof

8-chl or o-dE-mpst iyl - 7- (2- propen-1-yl ) -3-({[2-(trimethyl silyl)ethy(]oxy}nethyl)
0- 1H purine- 2, 6-di one (2.998, 8.08mmol) in DCM (20nl) was added
TFA (10m )] 25 and the reaction stirred for 2.5 hours at room tenperature.
The reactfon m xture was then concentrated and the residue treated with
further BEM and evaporated once nore. Purification by SPE (Si) el uting
1:9-4: 1 ethyl acetate/cycl ohexane afforded inpure Product 31 g), which
was di sgershitionohEehaivol-(propan1-ybrd-({i2 @H‘ﬂ”‘é’&ﬂ‘yww)ﬁ Wﬂ@xy}rﬂ@hﬂkgﬁtﬂﬁ&@&?'bonat e
aq. (20nH)puridé-2@rdiots (3 14ng S@2emmilgh DM ¢50mtk tvas edueds medn iddiden@d5bet, ween

vat es CQ@‘S%HOD%n%M‘a%@lquEarﬁéne% Y3288 RLIBAMASF Bh@THR rebltfor? M@MeCstfelr act was
separat g éml\'\ﬁt af roon“eﬁnpep traS Thg réacgon mixture was partioned between water and ethyl
acetate. The organic exiract 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-y()-3,7-dihydre-1H-purine-2,6-dione

J
:j\J;I:}C,

To a solution of 8-chioro-1-methyl-7-(2-propen-1-y1)-3-({[2-(trimethylsityl)ethyiloxy}methyl}-
3,7-dihydro-1H-purine-2,8-dione (2.99g, 8.08mmol) in DCM (20ml} was added TFA (10mi)
25 and the r?action stirred for 2.5 hours at room temperature. The reaction mixture was then
concef;traﬁted_ and the residue treated with further DCM and evaporated once more,
Purifi(:_?tio;n by SPE (8i) eluting 1:9-4:1 ethylacetate/cyclohexane afforded impure product
(1.31g), Which was dissolved in methanol (20ml) and treated with sat. potassium carbonate
ag. (ZOmI). After stirring overnight the mixture was partitioned between water containing 2M
30  HC! (1ml) and ethyl acetate. The organic exiract was separated, washed with brine, dried
(MgS0;) and concentrated to afford the fitte compound 0.87g (45%); m/z 241.1 [MH].

d) 8-chloro-3-hexyl-1-methyl-3,7-dihydro-1H-purine-2,6-dione
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(MgS™) and concentrated to afford the title conpound 0.87g (45%; mz 241.1
[ MH]. d) 8-chloro-3-hexyl-I|-nethyl-3,7-di hydro-1H purine-2,6-dione 43 0
\NH/}-CI O-N N To a solution of

8-chloro-I-nethyl-7-(2-propen-1-yl)-3,7-di hydro-1H purine-2, 6-di one (100ng,
0.42mmol ) in anhydrous DW (3ml) was added sodi um carbonate (58ng, 5
0.54mvol ), after 10 mnutes stirring hexyl iodide (0.08nl, 0.54mmvl) was
added and the reaction mxture stirred at roomtenperature under nitrogen
for 90 hour Pd(PPh3)4 (73ng, 0.063mmvl) was then added and the reaction
vessel evq atled and flushed with nitrogen (x3), norpholine (0.37nl,

4. 3mmol ) ) a&d@d and stirring at roomtenperature under nitrogen

continue® Br 4 hours. The reaction mixture was diluted with Et OAc (25n)
and 10 wash with 2M HCl aq. (25ml). The organic extract was dried (MgSH)
filtered and\_evaporated. Purification by am nopropyl SPE (5g) |oading the
conpound and shing with MeOH before eluting the product with 5% AcOH MeCH
afforded the title conpound as a white solid é 54%) . NWMR, 8K (400MHz,
d6- DVBO) Jo 02a85sqlution3Hpf J&phipyo-1-mepgl-7-(Bpropen-1-yo 6. 7 ihydrosigi-nuriee- -2 Grdliond - 1)
3.22 (s,(18bfhg, 3.42fnfdl) iR HnhydrouSHANF BiYGvasbaddesi Sﬂ)tﬂ)Jm whboR®B. Bambp [ MH 1.

Exanp @ d3amBofier Aol mmﬁtégyéurr%gpﬁ&g@bmae?o (09658 45 ardmbhy LE! iffed B dhone - O
o de 1BoPRYVKEE SRR RSP AIBMES BB 9&? t'”é BRI L3y

1. 61- 1. 730§3mmaolHyvas Sheppaqded %H)the 36@90'( vessebevacyat?d W)ﬂusiﬁﬁ wih piiegerns 1 H) ,
m z 243 3fGhor@olibx 0137 e, 200 3mimol) was added and stirring at room temperature under
1 3 di b%fyé e @i RNOP 4 hdbirs - RS FeHeH Bddie AyHs anﬁn& 4k BROAL (9) ay ON 1
I\?ON washe &‘ W|t]h EMdHE'rlta\él(zng)z e %?gamjc gxt?act?’ \n7as dne}/dd (l\ﬂgéﬁ' } tref'e'gieand 6- di one
evaporated. Purification by aminopropyl SPE (5g) loading the compound and washing with
MeOH befare eluting the product with 5% AcOH/MeOH afforded the title compound as a
white solid (65mg, 54%). NMR; 8, (400MHz, d®-DMSOQ) ) 0.85 (t, 3H, J=7Hz), 1.23-1.33 (m,
6H), 1.58-1.68 (m, 2H), 3.22 (s, 3H), 3.91 (1, 2H, J=7.5Hz), 14.46 (br. s, 1H); m/z 285.3
15 [MHT.

Example 19: 8-chloro-1-methyl-3-propyil-3,7-dihydro-1H-purine-2,.6-dione

0
Hac\N

J\ | p—a
o NHN

20
‘ Prepared in similar fashion to Example 18 but using propyl iodide to alkylate on N3.
NMR &y (400MHz, d®-DMSO) 0.87(t, 3H, J=7.5Hz), 1.61-1.73 (m, 2H), 3.22 (s, 31), 3.89 (1,
2H, J=7.5Hz), 14.45 (br. s, 1H), m/z 243 (MH"]

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

'y

{
Oj\N ' N/>—“———.N

a} 1,3-dibutyl-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione
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O NN I Asolution of 1,3-di-Nbutyl xanthine (10g, 38mmvl) in anhydrous
DVF (80nl) was treated wth KZCO3 (5.2g, 38mvl) followed by allyl brom de
(3.6mL, 42mmol). The m xture was 5 heated at 55C under nitrogen for 18
hours. After cooling to it the mxture was partitioned between water and
EtOAc. Afewms of 2M HCl (agq) was added to aid separation. The organic

| ayer was separated and the agueous extracted once nore wth Et OAc. The
conbi ned extracts were washed with brine, dried (MgSO4) and concentrated to
afford the title conpound as an off-white solid (12.23g, 106%. nlz

305. 3] . 10 b)/Met hyl

1, 3-di butyl -}, 6/di oxo-7-(2-propen-1-yl)-2,3,6,7-tetrahydro-1

H puri ne- 8%¢a ylate N N O ON O A solution of 7

1, 3-di but ~{2- propen- 1-yl ) -3, 7-di hydro- I H purine-2,6-dione (3.0g, 9.9

mmol) 15 i p) anhydrous THE (30ml) was cooled to -50C and treated with Li HVDS
(18m of a]l.0OM solution in THF, 17.8mmol). After 1 hour at -50C nethyl
chloroforrmate (1.9m, 24.6mmol) was added and the m xture allowed to warm

t 0 - 30C Adowantic dfolB-gi-Nbgh xanthine HEeY, dBmmob dit anhydek@ DIEQROsG  wasi tovatedThe

m Xt ur e WmSKJZad,t i52g0 Befnidt fReledEbOAtyl anéhide VBB, t@rﬁ}wl TR nd@anids | ayer
nas, ePaala%t 32 g itdhel bl fa nf h8'ur'.=,e e@'}fgé%)to @@g@%@t% iihe N9 @ 20

passed RSHPSTIPT BOETVR (Y GHBCDIVLORY K q%ao ICKERBIPR o ons.

wer e cordnganid laya waeom:amt@chtaed the aguorsdextrrstadi phee ourp ouitid EBAG@ Tl | ow
sol i d ( koRbied 38fcts Wore 368ned WhAbrine; Jried (MgSO,) and concentrated to afford the

1, 3-di blf‘cl¥|cor§ﬂﬁ18_ o) dol q?w(,@%psro%pgrﬁ—zggyw@@ 1206 %@Hﬁahydro 1H puri ne- 8- carbo

xyI| acid tlrred so ution of methyl
butﬁé26d|oxo7 2-propen-1-y ? , 3,6, 7-tetrahydro-| H

pur| ne- &) dgitybk31diudy-26-Hoxp-7-82-BieReN H’)ﬁ b Gietiahgdne) T hawriner&earbekyiata h Li OH
(215mg) and 45 water (1.5ml). After 3 hours at rt the m xture was dil uted
wi th watjer and t e pH adjusted to ca. pHs with 2M HCl (aq). Et OAc was added
and t hen ar ed washed with brine, dried (MySQH) and concentrated to
afford th ﬂgf Cc-orrpound as a yellow solid 85%pure (1.29, 88%. niz.

349. 2[ M+

1, 3-di buty 2, 6- d| 0X0-7-(2-propen-1-yl)-2,3,6, 7-tetrahydro- 1H puri ne-8-carbo
xam de /HJ/

A solution of 1,3-dibutyl-7-(2-propen-1-y1}-3,7-dihydro-1H-purine-2,6-dione (3.0g, 9.9 mmol)

15 in anhydrous THF (30mi) was cooled to —50°C and freated with LIHMDS {18ml of a 1.0M

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

was added and the mixture aliowed to 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

: organic layer was separated, washed with brine, dried (MgSQy4) 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 yel!ow solid (1.35¢, 38%). m/z 363.2 [MH"].

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

A stnrred solution of methyl 1,3-dibutyl-2,6-dioxo-7-(2-propen-~1-y1)-2,3,6,7-tetrahydro-1H-
purine-8-carboxylate (1.30g, 3.6mmol) in MeCH (15ml) was treated with LIOH (215mg) and

25
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NNNH Ol NNO Astirred solution of

1, 3-di butyl -2, 6-di oxo-7-(2-propen-1-yl)-2, 3,6, 7-tetrahydro-1H puri ne- 8-
carboxylic acid (1.0g, 2.9mvol) in anhydrous DMF (10m ) was sequentially
treated with 10 D PEA (1.1m), PyBOP, and 2M NH3 (3.6nl). After 2 hours the
product m xture was partitioned between 2M HCl (ag) and Et QAc. The organic
Iayer was separat ed vvashed with sat. NaHCO3(aq)solution, brine, then dri ed

(MgSO4) Aing ﬂﬁe% Bluted iff a0l qg/ﬂé G164 e
purified Tﬂé Ei‘ E%g % Ep%@ C ohexane
m xt ur es.® ‘tg ‘Jctgﬁ% CREgE tgﬂd @ﬂ??ge‘ﬁ' egdty 15

gi ve t he (Hafae Ey@%qmer@tre(tqur@‘for%l% titlengompoyo? ag[agligwngalid £50d Pyp-(1.2a)

1, 3-di butSﬁP/cr)znﬁ B4 TE ( 2- propen- 1-yl ) -2, 3,6, 7-t et rahydr o- 1H puri ne- 8- car bo
nitrike NN /N OI NN A solution of

ia?b?,‘xi‘# dgf%aﬂg Bl B RE R p s vl TR AR b B oo w11

POC13 7uL i ce-bath was renoved and after 2 hours the m xture was
partiti one n wat er and Et 20. The aqueous | ayer was re-extracted with
Et 20 and th extracts separated, washed with water (x2), brine,
then dri ed, nd concentrated, giving a yellow oil (312ng). The oil

was taken up jin cycl ohexane and purified by SPE (Si, 10g) 25 eluting with
Et OAc/ cycl olexane m xtures. Concentration of the pr oduct fractions gave the
title conpetnd as a colourless oil (150ny, 53% ;. mz. 330.3[MH]. f)

1, 3-di bUWlstlri?edGScﬁluwnOon'iCSrcﬁblﬁyIIZ% Hidky-dr(2-ptddepuni) rzes 8;7ctatrBeard-1 HlpQrineA®. x "

O‘J A SO' lélélll h§ a(fjd (1. 0g, mmol in a ydrP g g10911) was Hentua'iwreated W|th8_
carbah A2y 5 n?fﬁ éﬂ\ N o o el g it L Ve

(0. 4mL) \maértlomadebﬂt\e@awm Lecle mfﬁwﬁ(wlh@;orgen@mw‘f sefyetadi weshed WAiﬁs
degassed sundaHCosfg) eolﬁtldnaﬁmwnthémdiliﬂdqbﬁgﬂe4)(ﬁ'ﬂihﬂn):elﬁfkﬂ@tﬁglvmgdamcﬁértgetcﬁl stir

at rt unﬁ@é t1‘ sfbd & whs A BOHi bJ%taQéeM|09Wn§a@$d#ébr@neMﬁ$g mgts)sla

bet ween ed with

bri ne. neaﬂ?ue%‘sn{,faﬁlﬂ%&oeﬂa%eﬁrﬁ%prégveamorv@eﬁf Ao Ber and
passdf d@mt%aneeﬁp%da%? O19PmosFEz). 5y 398R M eriaeeidrHb OH f ol | ovved by
5% >50% AcOH/ MeOH. The product eluted with a small inpurity which was

washed oy 4 33&0@1 by dlSﬂﬁﬁWFFO%EB-W@U-Z",‘@,B,h-t%ﬁy%%ﬁ@riﬁe%-@érf)%iﬂilet he title
corrpoundﬁi an f white solid

posS
Jg

A solution of  1,3-dibutyl-2,6-dioxo-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 (MgS0,) and concentrated, giving a
yellow oll (312¢ng}. The oil was taken up in eyclohexane and purified by SPE (SI, 10g)

25  eluting with EtCiJAc/cyclohexane mixtures. Concentration of the product fractions gave the
titte compound as a colourless ofl (150mg, 53%);. m/z. 330.3[MH".

f)1 ,3-dibuty]—2,6-dio§co-2,3,B,T-tetrahyd ro-1H-purine-8-carbonitrile

48



(30ngy, 24% .NWVR 5H (400MHz, d8-DVSO) 0.89 (app. td, 6H, J=7 and 3Hz),
1.25-1.35 (m 4H), 12.48-1.55 (m 2H), 1.58-1.69 (m 21-1), 3.87 (t, 2H,
J=7Hz), 3.95 (t, 2H, J=7Hz), NH not observed to 5H 15; nfz 290. 3[ MH]. 15
Exanpl e 21: 1. 3-dibutvl-8-iodo-3,7-dihydro-1 Hpurine-2,6-dione o H O0i N,
A stirred solution of 1,3-di-Nbutyl xanthine (100ng, 3.39mmmol) in anhydrous
DME (3nl) was treated with NIS (94ng, 3.75mml) and left to stir at rt.

under nijtrogen for 23 hours. The 20 mixture was partitioned between sat.
Na2803(atq?\ olution and Et OAc. The organic | ayer was separated, washed with
brine, dr SH) and concentrated in vacuo. The product was purified by

passing d E (Si, 5g) cartridge eluting with Et OAc/ cycl ohexane

m xtures. The product fraction was concentrated to afford the title conpound
as a white|solid (75ng, 51%; NWVR, 5H (400MHz, d6-DVBO) (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 21-1), 3.84
(t, 2H A= 7saugon,  3f 93 1Q-didgin2,80-4pxXGHAS-propan-dey!) 3671temhydm-iH@gnne3§M44]
Exanpl e caebonitrile (140mg, 0.43mmalf) in anhydrous THF (4mf) and anhydrous DMSO (0.4ml) was

(3 DUt el q:d%pﬁn | @hing: 8.0Barfimbt ‘Tﬁ@%ﬁ&t‘aré WreRUGédhsdad [ UnBECLERIL rile O

- bubyl Ve graPsoins ?a@érﬁdﬁe ajbr s ﬁ \ g unger Tipgen or & bk 00mg,

0. 707nnﬁ’?ﬂ°“éﬁ6'”@“2@@ﬁ P@Q@@ﬁgd bt ?Brﬁ% ﬁ) afth gﬁsTWQ@B'm lpyefanasadded
chl or oacseparaieﬁrw&medmltﬁﬁmm,,driéd&lﬁgﬁ@l))and Toreenirated hawasidbeabetikat up®C f or 18
hours t D =mbil S3REd tRweORhd tathindpropd SR asee dlusng alitre MEeTH F@lowag wym t hen

NI 1 0geil NEGRTHERT oS! da&%ﬁﬁémﬁwsﬁ%ﬂ ERREAG, (BeMad g 1rmol)

was add 617m,
7. o?’ﬁmlaﬁ%é%ncga%f@gamht% ’Sﬁ”ﬁrté Fiord teptitg ppmpeynd as I?Bu‘?fgwﬁ'le F‘?“ The
mi Xt ur e (SRreg, [RAPA)INMIR ibe (4 QSbHRe S DMBONO.§tppp atdd 68 BT andTRBz)or! @485 ayer  was

separ at egh), vaaheds phi dHbn 588!, e, o), (MISQDH, IRAHL£0806 N RAL §eiHZTheH heisi due
was tak%gs‘,f]rg CTJB Qsl\ﬁa?gy%wq ssed down an am no- propyl SPE (59), eluting
with Me 71 Owe cO—V MeOH The product fraction was
concentrated giving the title corrpound 52mg (2699 ; NVR; 8H (400MHz, d- DMSO)
0. 905( t ExaHple 247 1obutyk8-ipgoB -1 Pipiring-24 69 (m 2H), 3.94 (t, 2H,
J=7.5Hz), 4.87 (s, 2H), 14.72 (br s, Il H; mz 299.2 [MNH4'] 15 Exanpl e 23:
(8-chl org—LZ, 6- di oxo- 3-propel -2, 3,6, 7-tetrahydro-1 H purin-I-vl)acetonitrile

NEN

A stirred solution of 1,3-di-N-butyl xanthine (100mg, 3.39mmol) in anhydrous DMF {3ml) was
treated with NIS (94mg, 3.75mmol} and left to stir at rt. under nitrogen for 23 hours. The

20  mixture was partitioned between sat. Na,S0Os(aq) solution and EtOAc. The organic layer was
separated, washed with brine, dried (MgS0O,) and concentrated in vacuo. The product was
purified by passing down an SPE (Si, 5g) carlridge eluting with E{OAc/ cyclohexane
mixtures. The product fraction was concentrated to afford the title compound as a white solid
(78mg, 51%); NMR; 8 (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-butyi-8-chloro-2, 6-dioxo-2.3,8,7-tetrahydro-1H-purin-1-ylacetonitrile
7 j\ | )¢
o7 N TN

HO
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OH N / _ G ONNRCGCH a)

8-chl oro-7-(2-propen-1-yl)-3-propyl -3, 7-di hydro-1H purine-2,6-dione u HN /)
Cl NN 20 A mxture of 8-chloro-7-(2-propen-1-yl)-3,7-di hydro-1

H purine-2, 6-dione (1.5g, 6.6mmol), 1- |odopropane (1.2g, 6.9mvl) and

sodi um carbonate (0.9g, 8.5mwl) in DW (40nl) was heated at 50C for 18
hours. The reaction m xture was concentrated in vacuo and the residue
treated with mater (60nl) and extracted with ethyl acetate (3x 80ml). The

conbi ne r d. The
resi dued"\;\%l% rﬁi UP a?tbg%%é{h%fi?e?hﬂo g%% ?ﬁgé’h%&%%ﬁ%ﬂmg% %ﬁ&%ﬁhﬁ r ed of f
and dri ¥ (S”'HW ke eC(t\’t t N%i 2o gwas [agdeq |

(8-chl orazhltmmtnndl}de -(8-0pfop 852“@'5 T?letf'@iﬁﬂ@h\y@ﬁf beﬂﬂﬂ 905@“@@)18)}'@&3@%% tri I e

0 N-Ig -all@Wed @: bbo](ﬂﬁ&}t 4% Aegmbed underaf gentle vacuum then nitrogen introduced. This

8-chl or :Belpé{ ):h3)4 @W'U@Hﬁm%l sl QdciéaL RS %@e ok @gﬁo 0679,

3n§5mt§?o a@mm qr?r%o S g A e e 2o

800C
for 4 houheirs aigh Theé@xfétﬁ Was eﬁﬂbtioeﬁ@ @@/ﬁ%?f&tdﬁ @a) m Wrc B8 ofganis\ayar i n
vacuo angkd deparatsi, diachdd wilt pihe) dried (MgBdE) éhignceThted dlheeasidwmsadiggassed by

';nh)e(t‘lﬂjljrjg CESIR IR BRY | %U%wﬁfan%ﬁih&moﬁﬂ%PE‘(ﬁ‘gﬁ céﬂﬁl'ﬂg@fliﬁ%é@ﬁfdllawéd]ﬁ B-eac][')on
and tetraqj]ﬁg{ .M%b?" %ﬁé’%ﬁiﬂf %é&'%‘%ﬁ%awé%a f@ g{ fis 8 Ei’ ol
hours tHé WéH %;Qt oY )ton Dl deBﬂ‘é‘ dPolct QB’?H%‘)’aﬂb 1691y and

t he prodiitit 3.94 Kt 2cl-E BHr), 18 Tcls| Ziﬂ)oﬂ’é)FiMWSXBﬂﬁl WZMEMW] c fractions were
conbi ned and evaporated. 10 The residue was subjected to purification by

ggﬁ/osr@' R@&&@gﬁggﬁggﬁgg%ggsmwﬁm ot 25 1R ﬂilgg4(? 023%

3.91 (t, 2H, J=7.5Hz), 4.87 (s, 2H), NH not observed to 6H 14,
Z N/L/[ >—ci
%
o)\m N

CH,

a) 8-chloro-7- (2—propen-1 -yl}-3-propyl-3,7-dihydro-1H-purine-2,6-dione
jj: [ )<

20 A mixture of 8-chloro-7-(2-propen-1-yi}-3,7-dihydro-1H-purine-2,6-dione (1.5g, 6.6mmal), 1-
lodopropane (1.2g, 6.9mmol) and sodium carbonate (0.99, 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 (60mil) and extracted with ethyl acetate (3x 80ml). ‘The combined
organic extracts were dried (MgSQ,) filtered and evaporated. The residue was friturated

25  with ether/cyclohexane, the solid was filtered. off and dried to afford the title compound
(0.82g, 46%); m/z 269.1 {MH'].

b) (8-chlore-2,6-dioxo-3-propyl-2,3,8,7-tetrahydro-1 H-purin-1-yhacetonitrile
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mz 268 [WH j. 15 Exanple 24:

f8-chl oro-3-(2-cycl opropyl et hvl) -2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H purin-| -
vilacetonitrile 0 O N N Prepared as

(8-chl oro-2, 6-di oxo- 3-propyl -2, 3,6, 7-tetrahydro-1H purin-1-yl)acetonitrile
(exanpl e 23) using

8-chl oro-3-(2-cycl opropyl et hyl ) -7- (2 propen-1-yl)-3,7-di hydro-1 H-purine- 20
2, 6- di oney NMRod i (00Mgz- zd;% )3 @987 yﬂfB~1@JﬂLr|né12%Jd'c91e3&) (ﬂdl}:;

0. 64-0. Mb é@m%)ﬁ%’m\?ﬂ: 35 % ,e e ég(]mz):zi\es%lgg%ar(b%nat%H(OO]S 25m4no§)7 &

14.68 (br
8- chl or o- trrorgpqiﬁﬂqnﬁﬂl@?ﬂ@%g,tﬁ) W"E‘BPO@?%W’?”"Q wasqyherjed gt BOIG Eﬂfr‘? howrsgbeft one
25 ' JQIYHoolkdGb am®id temperpture. Hha)DMF was removed in vacuo and the residue treated

8- chl & o-witn THF PEAIReThE 's)blv)antawés?dé’gagséd byf thecaueeddaivk) aplidatidh by dsduui and

H-puri ne- gk%ureo re b n Etdﬁe -Fﬂleam&RJré‘tWaQ”thQ%t reated w

8-chl oro- n- t‘f dn‘I 1”? 62mol
30 in antt %g'ﬂ O[ﬁ}f‘f” 6%?% thQt ﬁ%‘i?&l"ﬂﬁﬁﬂ aéjg%@% éqg)%’%ﬁqmg f‘éﬁrrml ) )
fol | owed pourwelmmcttme pyasiragédowith 2MRseedHgnydrochingg ackl (Zobnand) tha mepdure

m xt ur e rexaheed with chitroformn @xsho). Thh @ganicoDLtions erraro@bined pind revapdratetit r ogen,
ngf iglhutﬁr@nrmea%@vm jeb2dCROb uﬁf{éatﬂﬂﬁbb?%asstcﬁﬂéﬁ%ﬁaﬁﬁg@ fcp%lffé@hth%hﬁﬂ%m} ;ad
ves_added TRi0(HEE e yhIE SRl Lo G S S, & (R APy, § KNS
removed uiderizy defifcbdt ﬂPe%'é)u?@Ta(h&Hs e 5HR3 48 (513D et obgervedtierin ifien

filtered. m/IIﬁEéSﬂ‘éladtl on was repeated using
8- chl oro 7-(2-propen-1-yl)-3, 7-di hydro- 1H puri ne- 2, 6-di one (3. 80g,

}6181 t”Eﬁau sofi b| CaEBb%g@r{)%_[?ic\_@ggr?p@_:th&%lcﬂoﬁ”ﬂ?:67-tetrahvdrq\'1%ﬁ)

I'Q- - SITOT ) T anmydr ous
The m xt at ed for 16h at 120C, the 10 sol vent renoved under reduced
pressurea e5|duetr|turated with DCMthen filtered. DCMfiltrates
fromthe ( ,e conbi ned, concentrated under reduced pressure then

purified usb N | @t ageTM chromat ography (el uting w th cycl ohexane/ et hyl
acetate 1:1,

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

(example 23) using 8-chloro-3-(2-cyclopropylethyl)-7-(2-propen-1-y1)-3,7- d|hydro-1H~purme-
20 2.6-dione.

NMR 8 (400MHz, d®-DMSO) -0.08-0.00 (m, 2H), 0.31-0.38 (m, 2H), 0.64-0.74 (m, 1H), 1.57

(q. 2H, J=7Hz), 4.04 (t, 2H, J=7Hz), 4.87 (s, 2H), 14.68 (br. s, 1H); m/z 294 [MH"]. |

Example 25: 8-chlorg-1-ethyi-3-(2.2 2-trifluorosthyi}-3,7-dihydro-1 H~puriné-2.6~dione

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

yors
%

To a solution of 8-chioro-7-(2-propen-1-yi}-3,7-dihydro-1H-purine-2,6-dione (1.5g, 8.62mmol)
30 in anhydrous DMF (50mi) was added sodium bicarbonate (0.98g, 9.25mmol) followad by
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7:3) to give the title conpound as a white solid (1.6g, 23%. nmz 309 [ MH].
15 b)

8-chloro-I-ethyl-3-(2,2,2-trifluoroethyl)-3,7-di hydro-1H purine-2,6-dione o
LNN ONN FFF To a solution of
8-chloro-7-(2-propen-1-yl)-3-(2,2,2-trifluoroethyl)-3,7-di hydro-1H puri ne- 2,
6- dione (0.070g, 0.23mmol) in anhydrous DWMF (2nl) was added caesi um

car bonat e o

carbonat e ¢ fﬁﬁfﬁ% 2 |c?o%§o\%5§@mbd n@fﬁgre%ﬁgéﬁme%éﬁgf@rtr@ 0s EZ wéé {

anbi ent  t ZhBel A aRRSPYs gt 5 g ﬁ% o MRS
renoved URIBEraie derei0htheadhpated Br dgh At 2R GuMadiinrel 1.iddrifiueso-2irdoptangiue
di ssol ved(0i43ganh§mmol) svaEBdé@ abarthle. mi¥woird hestard ot 120%C fwe fadider@hpahd salvemm
tetraki s &y RARGed i 28108 predfitte ARE PROLLIAR fiRrd40with BokbraRkikerand t he

reaction mxture degassed using 25 nitrogen then stirred at anbient

tenperatuge for, 72h. The xt.ur titione hl or of orm and 2N
1O aq, . HiRFeEREN RGP Ycino S@W@&%—f-i%w@aewavgé PGP G Pe S0 nbi ned
and evapoﬁaaﬁoém@ﬁmmol)asgetwrwrﬁamonﬁtq Rd§ean23. hamof ands 1. &d-tiflory2-dadesibprapy |
SPE (el ugiosg, v8.3rhmab &t ardydois DR (1asmal). TEevhixthredway héated)iov @6 bie1 20PC, Ities
conpoind Gveflt n‘é!ﬁio'ﬂr@d §ﬁﬁér¢edd&ed Ex%@%r@%él ¥h§é régdwta@raté@v@th dtﬂmhéﬁflﬁé}g@'\/'*z
d4- MeOD) 1. 20 (t, -7Hz) .03 (g, 2H J=7Hz), 4. 2H
J=8.5Hz), mz 297 -14 Ie 26
8- chl or o- @CMrfl!iE?éfF& 30"(' 2“62 rt“F'$ F"P[R)?QS@{"F%FIL FQ@?DH?tﬁ@HP‘éﬁrlrﬁF"fﬁ?F'lpﬁ%ﬁsﬂreéb% one

NIl O pudthiid Nsing- Biotege i’—*cﬁﬁ)nﬁatmraple’d(eiuhmwrthlcaclommhe/emyt ecdiatampl,eéh&@b usi ng
propyl loﬂsﬁsgtv@ﬂ@éiﬂlél oflfd a&aWNthéﬂH 66@%@@, mE¥deIMmHH. 99 (t, 3H,

79 (m H, 4.07 (t, 77 (q, 2H, J=8.5Hz),

NH no observed to 27:.8-chloro-1-(4
Attt |Q)c§*?§%ﬁﬁ?9r€)fh3&3( g Ll aawgwoﬂ@"&wmwmel (
H puri ne- E Hone F FF

. )\ />—CI

F
FF

To a solution of 8-chloro-7-{2-propen-1-y1)-3-(2,2 2—tr|fluoroethy!)—3 7-dihydro-1H-purine-2,8-
dione (0.070g, 0.23mmol) in anhydrous DMF (2mf) was added caesium carbonate (0.085g,
20  0.268mmol) followed by 1-iodoethane (0.061g, 0.38mmol). The mixture was heated for 5h at
80°C then stirred for 16h at ambient temperature under an atmosphere of nitrogen. The
solvent was removed under reduced pressure using a vacuum 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, 0.46mmol} 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 exiracts 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
>95% purity (0.041g, 60%). NMR 3y (400MHz, d*-MeOD) 1.20 (t, 3H, J=7Hz), 4.03 (q, 2H,

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

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

Pors
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A NCI CN N Prepared in simlar fashion to Exanple 25 using
4-brono-1,1,1-trifluorobutane to alkylate on 10 NI. NMR, 5H (400MHz,
d4-Mc0D)1.83-1.95 (m 2H), 2.14-2.32 (m 2H), 4.06 (t, 2H, J=7Hz), 4.74 (q,
2H, J=8.5Hz), mz 377 [MH -. Exanple 28:

8- Brono-| - net hyl - 3-pentyl -3, 7-di hvdro-1 H purine-2,6-dione 15 o HH N/~ Br
ON Nj a) 1-nmethyl-3-pentyl-3,7-di hydro-1H purine-2,6-dione O HHN O N NI

> ggm%: %bgggt%éiﬂléﬁ(%yﬁ&ﬁﬁa -Jr%%ggmﬁ- g%%meﬁgamywma@di one (0.45g,
t et r aki s{MR Phé E’gﬁogﬁﬁqﬂ@) Xty ifﬂ% b .3-%51(”‘0?'3‘%4:97)“’\/%% Jg7 SE8)ved in

DCM ( 10nd-Y7 b @Har78-Bidz)alibitriot oksened (o 11 3 MMES1AIMHIn the flask was repl aced
by nitrogen by evacuating the flask then filling with nitrogen (x3) and the
reacty ongxdmpit dye heated to 45C for 4h. The solution was allowed to cool
diluted wif DCM § NG oHABRAS. WL DBl ELnlileD BRI LA Sodium bi car bonat e
sol ution: g0 ga WET € ot=tea, gr'ed— and corice ateato yield
crude progduct. Purification by SPE (silica) eluting with ether provided the
product, 8-06g, 16% mz 237 [MH], b) 8-Bronp-1

-nmet hyl - 34pentyl -3, 7-di hydro-1 Hpurine-2,6-dione 51 0 N1 /I>r ONNJ
1- met hyl - 34 tyl -3, 7-di hydro- 1H puri ne- 2, 6-di one (0.06g, 0.25mmopl) was

di ssol ved i > 2m ) and N-bronosucci nam de (0.045g, 0.25mmvl) added. The
m xture was”sti®red for 18h, concentrated and the crude purified by eluting
t hr ough anFﬁ‘aﬁ nopropyl SPE (5g) with first.

F

Prepared in similar fashion to Example 25 using 4-bromo-1,1,1-trifluorobutane to alkylate on
0 N1

NMR ; 8y (400MHz, d*-MeOD)1.83-1.95 (m, 2H), 2.14-2.32 (m, 2H), 4.06 (i, 2H, J=7Hz), 4.74

(g, 2H, J=8.5Hz), m/z 377 [M-HT.

Exampie 28: 8-Bromo-1-methyl-3-pentyl-3,7-dihvdro-1H-purine-2,6-dione

15
-0

~ N
j\ | N/>—Br

07 N

N

a} 1-methyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
3

~

N
oj‘N | N/>

J

1-methyl-3-pentyl-7-(2-propen-1-yl}-3,7-dihydro-1H-purine-2,6-dione  (0.45g, 1.63mmol),

20  phenyisilane (0.25ml, 2.03mmol) and tetrakis(triphenylphosphine}pailadium(Q) (0.35g,
0.3mmol) was dissolved in DCM (10ml) containing acetic acld (6ml). The air in the flask was
replaced by nitrogen by evacuating the flask then filling with nitrogen (x3) and the reaction
mixture heated to 45C for 4h. The solution was allowed to cool diluted with DCM then
washed with water then saturated sodium bicarbonate solution. The organics were isolated,

25 dried and concentrated to yield crude product. Purification by SPE (silica) eluting with ether
provided the product, 0.08g, 16%. m/z 237 [MH".

b) 8-Bromo-1-methyl-3-pentyl-3,7-dihydro-1H-purine-2,6-dione
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5 nmet hanol then 5% acetic acid/ nmethanol to elute product. The product was
further purified by mass directed auto prep to yield the title conpound as
a white solid (0.01g, 12%9. NWR 6H (400MHz, de-DMSO 0.86 (t, 3H, J=71-12z),
1.21-1.35 (m 4H), 1.59-1.68 (m 2H), 3.22 (s, 3H), 3.91 (t, 2H, J=7.5Hz),
14.39 (br. s, 1 H; mz 315, 317 [MH]. 10 Exanple 29:

8-chl oro- 1- net hyl - 3-pentyl -3. 7-di hydro-1H purine-2 6-dione 0 ~-NN />-Cl
O--NN J a) ¢

8-chloro-I: -pentyl -7-(2-propen-1-yl)-3,7- d|hydro 1H puri ne- 2, 6- di one
0h NI 1] )FW 0 NN To a sol ution of

8- chl or o- 3- pe tyI 7-(2-propen-1-yl)-3,7-di hydro-1 H purine-2, 6-di one (3.9g,
15 13.3nngLy/Pn DMVF (35nl) was added cesium carbonate and the m xture
stirred f 10m n wher eupon i odonet hane (0.91 m, 14.6mmol) was added and

the m xt Ulrﬁlet%&-g SflylfDr-dhGro-1 HBRinbSesHibAd (01665, DAkl d.?é%ﬂm Fh
acetate ag( 3% roﬁi%lﬂ;tc'in CEh@en G485, AR S deds%etnfa ureld 5 Skl _and

concentr hexan ethyl
acetate (9§ v'ggéﬁ’ [ ?id&@fm'ﬁg fh%{ﬂUQﬂ ?” a%'”f’@ pybg/g (ﬁ?)zw'trQ

311[ M8 | .mdshargi tmh@f’/oaqeilnatslﬁwet@arpéme}ute Bro#uefi H@ammdyptwfuﬁbermuﬁﬂaﬁ ne ~N
N [ ~>_Clmas@)direbleilauto ;Irep eieRi(the tifd earbauing siehd weepsdiigdiougn (2%)ONMR 0ol )
was pl ac iﬁ MHA d f’ Q&H \Sj= 7»3% ?‘Qqﬁl%t(ﬁ'ijdﬂﬁi'dl 51988 {(h! 28124 4! r ogen

(x3). A éfgﬂ; Ui fg) STa R i"z’ 78g, 8.96mol) in 50m of

propen-1
THE was added 52 and the fl ask evacuated once nore and nitrogen introduced.
DVBO104. Txdinperad: reochidrol fkmethyitFpdnyi-3. Bdh o Hpuias-2@ddiesk and t he sol ution

stirred for . JThe solution was partitioned between ethyl acetate and 2N
HCl sol uti og the organic fraction washed wth brine, dried (MySX) and
concentr at ed, Brude was purified with an am nopropyl SPE eluting with 5

first meth@n t hen nmet hanol containing 0-15% acetic acid to provide the
title conpoyhd as a

a) 8-chloro-1-methyl-3-pentyl-7-(2-propen-1-yl)-3,7-dihydro-1 H-purine-2,6-dione
.
~ N ’
j\JK/E )—c

To a solution of 8-chioro-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 iodomethane (0.91ml, 14.6mmol) was added and the mixture stirred for 18h.

The reaction was partitioned between ethyl acetate and 2N HC! solution and the organics

isolated, dried (MgSO,) and concentrated, Chromatography on silica SPE eluting with

cyclohexanefethyl acetate (5%-20%) provided the product as an oil, 2.78g, 68%. m/z
20 311[MH",

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

i >-—Cl

S

Tetrakis(triphenylphosphine)palladium (1.0, 0.90mmol) was placed in a flask which was
25 evacuated and then filled with nitrogen (x3). A solution of 8-chloro-1-methyl-3-pentyl-7-(2-
propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione (2.78¢, 8.86mmol) in 50ml of THF was added
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white solid, 1.12g, 46% NWR 8H (400MHz, dl'-DVsO) 0.86 (t, 3H, J=7Hz),
1.21-1.35 (m 4H), 1.59-1.68 (m 2H), 3.22 (s, 3H), 3.91 (t, 2H, J=7.5Hz),
NH not observed; mz 271 [MH]. Exanple 30: 3-butyl-8-chloro-1-nethyl-

7-di hvdro-1H purine-2,6-dione 0 ~N/ --CI O Jr~JN N 10 Prepared in simlar
fashion to Exanpl e 29 using 3-butyl-8-chl oro-7-(2-propen-1-yl)-3,7-

di hydro- 1H purine-2,6-dione as the starting material. NVR 8H (400MHz,

d6- DVBO) QndBhe(flosk Sldcudied bas mbre2dndlnibigetimirodtBed. IDMSD. @&n(yanddbrphdind2 (s,

3H), 3. glg(éml 35'6 o?) %ﬂ?é eiljdanﬁGthé EBqu‘ﬁm sirfgl ol BZ PR SL[M'M wasléarﬁt)ﬁﬂ'l@ﬁl e 3L

4-(8-ch |

S bubse P Seet TRty S SR Uil o, e

8- chi or o- MaRAH@Nd mnc’@nb’a en'EhP §Hde was pyified (Y- anepinoprreySBE @lubing Witzong,
0. 292 1jirsamethhiad @ ro@Tamp! cont8himyd-)5% acdivEcit3objovidadhatitteecbmpound as a

:1 brom?uwi&@%ﬁdrnlm A% 03k, Q4@§MHED|d}‘-DM'@@ OBE(WIBA, WSt | p1aksain,r oom
enper at uy, r g?dgq

i nt roduci nﬁ)'n:é"tagrﬂ%%&f %@%%i ?%%ﬁrg{ @g mr&’ﬁ\”g.%{éﬁﬁo}@%ﬁﬁ{? T‘YIH ]254ml
2.92mol ) was then added sequentlally .After two hours stirring 25 at room
t enper at uErarfple 8fie-blivk&ichipra-Phtet Siihy Bydiases added and .stirring
conti nued ovgrnjght. The reactlon mxture was partloned bet ween et hyl
acetate ( I nd water (20nml) adding a small anpunt of 2MHCl to aid
separatio 7organi c |l ayer was separated, washed with brine, dried
(MS™®) a:i(toncentrat ed. The residue was taken up in MOH and passed down

an am no- prjopyl SPE (5g), eluting with McCH foll owed by 3-5% 30 AcOH MeCH.
The pt®du fraction was concentrated to afford the title conpound 39. 7ny

(51% ; NMRep8fdd( HOSivitar, fatﬁroﬁl\rfao}sxémﬁé ple| Qang na b@b‘l}&-ciﬂo@fﬂ'—(ztproﬁéﬂﬂ-%lﬁﬁz)

3.22 (s, g,_hg, o né 6-Gbho A& 1 H: nz 268.1 (MO . 53
Skl SR b b %’@}1 ﬁi ;{F{ij;”? A ééo{é??%yﬁﬁ) 76166 (m, 2H), 3.22
(s, 3H), 3.91 {t 2, J=7.5Hz), 14.46 (br s, 1H); m/z 257 [MH"].
15
Example 31:

4-(8-chloro-1-methvyi-2,6-dioxo-1.2.6.7-tetrahydro-3H-purin-3-yl)butanenitrile

N/)

20 To a mixiure of 8-chloro-1-methyl-7-(2-propen-~1-yl)-3,7-dihydro-1H-purine-2,6-dione (70mg,
0.292mmol) and NazCQs (37mg, 0.35mmol) in DMF (3mi) was added 4-bromobutyronitrile
(0.035ml, 0.35mmol). The mixiure 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{PPha)s (50mg, 0.044mmol) was added and stirring
continued overnight, The reaction mixture was partioned between ethyl acetate (20ml) and
water (20ml) adding a small amount of 2M HCI to aid separation. The organic layer was
sepa?ated, washed with brine, dried (MgS0O,) 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 concenirated to afford the title compound 39.7mg
(51%); NMR; 84 (400MHz, d®-DMSO) 1.91-2.00 {m, 2H), 2.55 (i, 2H, J=7Hz), 3.22 (s, 3H),
4,03 (t, 2H, J=7Hz), 14.49 (br.s, 1HY); m/z 268.1 [MH™].
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/> C O-N N FF A solution of

8-chl oro-1-net hyl - 7- ( 2- propen- 1-yl ) -3, 7-di hydr o- 1H puri ne- 2, 6- di one( 0. 048g,
50.2nmmol) in THE (1 mM) was treated with caesi um carbonate (0. 78g,

0.24mmol ) and 4-brono- 1,1, 1-trifluorobutane (0.044g, 0.25mmol). The m xture
was stirred at anbient tenperature for 1 hour then heated at 50C for 4
hours and then cooled. The m xture was degassed by alternately applying

vacuum an e er z
nmor phol i ngx l%?% 1§_CH|I’OFE§ et _g'&ar%a |Is rl rl) eﬁgmp@gs{p :‘Iaﬂje%%ﬁ_%rurr( @)

(0.023g, 10h§£ mmol ). After 2 hours the mxture was treated cautiously with

2M aqueous_h§drochloric acid (2m) and the product extracted with

chl or of or mY 4pdy. The conbined organics were evaporated and the product
purified b ever se- phase nmass directed HPLC to afford the title conpound
6.2my (10% . NVR, 8H (400MHz, d6-DVBO); 1.84-1.92 (m 2H), 2.28-2.35 (m

2H), 3.22 (Is, r3H), 3.99-4.03 (m 2H) 14.31 (br.s, 1 H); mz 311.2[Md]. 15
Exanpl e 33:.8B-butyl -8-chloro-1-ethyl -3, 7-di hvdro-1H purine-2.6-dione N N Cl
ON N 20 a) 3Fbutyl-77--(phen Irreth | )-3,7-di hydro-1H-purine-2,6-dione 0 o
HN N 1 1A sqinion of feefigrp=t- r:es’fhyl-‘f’d( apa- tyiH3 deainidea-sHeubneAé-diarr(2.048g,

70. 8nmrbl ) 0.psynat)he THE (Colaas treatet ovith ,caesiim 201bb6gte (248 -0286nfnol L& R0Lbentd-

ggt gssm qa\[tﬁfﬂ{b?flstﬁlte(r% Yo4ds4.0. %lﬁowntﬂggmﬂ@rre%%tﬁma%mem t%ergfbpé)fopt) at
was added$ hﬁﬁ} hFHé’e%%%‘é‘ﬁhée"b%@%m"P? Yih ﬁcheegoﬁﬁ d’%&"e % a%cﬂgy acetl C
acid (60 aipraiehsePRYNEacHwE andeniEegant P@ﬁs%éo é’%&@ﬁ%’rﬁa@@dt@ﬁd&m@eﬂ’%ed

pr essur e. métpholiresi L. miwag8msadp earde d tatrakisipbeny Be8pitg)paiteutunt(fe  (0.a2Bgct s

wer e ﬂ};t r g02afhoi). nAﬁbr@lﬁ&erfHérrﬁlxtuT@WaBQ‘eﬁtreg%@Uﬁtﬁ:swﬁﬁlﬁ‘: 2 el @é&%@lydrochlonc
concentr r

el uti ng Vétﬁﬁﬂ%@)‘mﬂfﬁgﬂ*ﬁ? uc“@%fd O@Eh?}e ‘ﬁﬁfﬁ”ﬂ (3] Tﬁ% 08%89 2R a0 g
459%) ; ' H Rforera AL aﬁe)ma fEC Hid fh t#b 1.78
(2H, m, zbrm:@u(nma 2reg ,(1C8/o)461MR zﬁﬁ 4@,9MH27 @DMSQD 1(@%—11 ga(m, 2H562.28:2.85 (m) 8.21
(1 H, br.syy, 3mb7s, 299[M8-4.03 TmP2H) 14.31 (br.s, 1H); miz 311.2IMH".

3-butyd - 1- et hyl - 7- (phenyl nmet hyl ) - 3, 7- di hydr o- 1H- puri ne- 2, 6- di one

Example 33: 3-butyl-8-chloro-1-ethyl-3,7-dihydro-1H-purine-2,8-dione

I\” |“>—
O)\ N/ al

L~

20  a) 3-butyl-7-(phenylmethyl)-3,7-dihydro-1H-purine-2,6-dione
i f@
HNJIN
| 4
)Li

7-benzyl-3,7-dihydro-1H-purine-2,6-dione (17.14 g, 70.8mmol) [Synthetic Communications,
25  20(18), 2459-2467, 1990] and potassium carbonate (11.43 g, 82.8 mmol) were suspended in
DMF (400 mL) at 40 °C. After stirring for thirty minutes, butyl iodide {8.76 mL, 77.0 mmol)
was added, and the mixture was stirred at 40 °C overnight. 50% Agueous 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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NNI /> O-NN 3-butyl-7-(phenyl net hyl) -3, 7-di hydr o- 1H puri ne- 2, 6- di one
(0.429 g, 1.24 mmol) and potassium carbonate (0.256 g, 1.85 nmol) were
suspended in DVF (8 nl), iodoethane 10 (0.113 ni, 1.42 mmol) was added. The
reaction m xture was stirred at anbient tenperature overnight. The reaction
m xture was evaporated to dryness and the residue was partitioned between
water and ethyl acetate. The organic layer was washed with water, followed

byd brld negiuftg With ?%etﬁ%’ﬁﬂﬂ'{;&leﬁ?r&%ﬂthﬁewbr@hlgé%%ﬂﬂddmm@%a% g{d?% ‘ngga
reduce p@%@,p,%e 85?5!;%% 11348 FOEROIN 7 Z(IFP% 6°

0.96 (3H, 7

4. 05- El 130U ) 7@% J?e Q'?) é%]f obr(sé‘a 469?9 T80 (1H s): iz

327[ MH. c) 3-Butyl-I-ethyl-3,7-di hydro- 1H-pur|ne26d|one ‘o N/>N ON 20

3- but V8 - | bet-bil/- Zetbpiveipyeminéin)-3 3 -dhydidi yidhparide=R pulidnee- 2, 6- di one (0. 353 g,
1.08 mmol) was dissolved in acetic acid (30 nL), 20% pal | adi um hydr oxi de on

carbon (0.238 g) was_added, and the m xture was shaken under hydrogen (at
50 psi) overnight. @ atal yst was renoved by filtration through Celite(r)
and washed wift h afet acid. The filtrate was 25 concentrated under reduced

pressure t the title conpound (0.227g, 89%; 'H NVR (400MHz; CDCI 3)
8:,0.97 3%\ 28(3H t), 1.38-1.47 (2H, m, 1.74-1.82 (2H, m, 4.12-
4.17 (4HO N7, 8’0(1H s); mz 237[MH]. d)

3-Butyl - ro-1-ethyl-3,7-di hydro-1 Hpurine-2,6-dione 30 550 N NT
3-Butyl - e hyI 3, 7-di hydro- I H purine-2,6-dione (100 ng, 0.42 mml) and NCS -
(56 ny, 0 nmol ) were suspended in MeCN (5 rrL) and heated at 120C under

m crowave centr d _un r educed
pressure H*ﬁﬂ@‘ﬂ“ﬁ'i”&"hég o 1?@%? éér(ﬁ% g% %Ft s used
for the pmt@ssg%pp@ﬁnatez(g Rt 68 gl were suspended in DM (8 mL), iodoethane

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

overnight. The reaction mixture was evaporated to dryness and the residue was partitioned
hetween water and ethyl acetate. The organic layer was washed with water, followed by
brine, dried over anhydrous sodium sulphate and concentrated under reduced pressure to
vield the title compound; 'H NMR (400MHz; CDCl;) 8: 0.96 (3H, t), 1.25 (3H, t), 1.36-1.45

15 (2H, m), 1.72-1.78 (2H, m), 4.05-4.13 {(4H, m), 5.50 (2H, s), 7.32-7.40 (5H, m), 7.52 (1H, s);
m/z 327[MH"].

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

Ik

3-butyl-1-ethyl-7-(phenyimethyl)-3,7-dihydro-1H-purine-2,6-dione (0.353 g, 1.08 mmol} was
dissolved in acetic acid (30 mL), 20% palladium hydroxide on carbon (0.238 g) was added,
and the mixture was shaken under hydrogen (at 50 psi) overnight. The catalyst was
removed by filtration through Celite® and washed with acetic acid. The filtrate was

25  concentrated under reduced pressure to yield the title compound (0.227g, 89%); 'H NMR
(400MHz; CDCl3) 8: 0.97 (3H, 1), 1.28 (3H, 1), 1.38-1.47 (2H, m), 1.74-1.82 (2H, m), 4.12-
4.17 (4H, m), 7.80 (1H, s); m/z 237[MH"].

20

d) 3-Butyl-8-chloro-1-ethyl-3,7-dihydro-1H-purine-2,6-dione
30
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Solvents: 0.1% TFA in MeCN and 0.1% TFA in water. MOCN i ncreased from5%to
95% linearly over 15 mnutes. Held at 95% for 2 mn. Then decreased to 5%
linearly over 1 min., equilibrated at 5% for 5 m nutes before next
injection.]; "H NW (400MHz; CDCI3) S: 0.97 (3H, t), 1.31 (3H, t),
1.38-1.45 (2H, m, 1.72-1.80 (2H, m, 4.09-4.20 (411, m, 13.40 (1H 10
br.s); mz 271 M#4]. Exanple 34: 8-Chl oro-3-(4-nethyl pentvl)-3,7-di hydro-1
H puri ne- ,6-cﬂi one O H{ HN/~CI OL NN CH3 CH Froml1l

- br ono- 4- Ip ntane (81 ng) 15 Recrystallised from MeCOH Yield 34.8ny

(29%, NWR¥ o 06-DVMSO) SH 0.83 (d, 6H J=8Hz), 1.12-1.22 (m 2H),

1.55 (sep%ﬁ\ J:8Hz), 1.58-1.68 (m 2H), 3.83 (t, 2H, J=7.5Hz), 11.20
(s, 1H): Rz 271 [MH] 20 Exanple 35:

6- ( 8- Chl oro , 6-di oxo-1, 2, 6, 7-tetrahydro-3Hpurin-3-yl)-2, 2-
di et hyl hexanenitrile O H HN/~CI 0 ,NNHC CHa N From
6- br ono- 2,2- di net hyl hexanenitrile (100ng) Recrystallised from MeOH 25

Yiel d 48. %R0t (ﬁ'é%js-s Wiy (A 09 Eine-215-dRNBO)00SHY, 10.27 misol) Ad)NCS (BPmd, @42 (m

iH)Hj , 1. n154 ?%8 E‘sp%E&ed i l\ﬁt?'mql g %L§ Bhd A a?'lf@c(ﬁnde?H’lcro\ﬁa?\)é'zl)radzéﬁonm (s,

5-chi oo T B iAo s e, e o AT
19 |1{5¢Izptp|i yging HPLC. [H LG “conditions used for the purification : 23 minute run time.

Solvents: 0.1% TFA in MeCN and 0.1% TFA in water, MeCN increased from 5% to 95%

linearly over 15 minutes. Held at 95% for 2 min. Then decreased to 5% linearly over 1 min,,

equilibrated at 5% for 5 minutes before next injection.]; 'H NMR (400MHz; CDCls) §: 0.97

(3H, 1), 1.31 (3H, t), 1.38-1.45 (2H, m), 1.72-1.80 (2H, m), 4.09-4.20 (4H, m), 13.40 (1H,
10 br.s); m/z 271[MH"].

Example 34: 8-Chloro-3-(4-methylpentyl)-3.7-dihvdro-1H-purine-2,6-dione
o]
N
oLy
N N

CH,

CH;
From 1-bromo-4-methylpentane (81mg)
15  Recrystallised from MeOH
Yield 34.8mg (29%), NMR; (400MHz, d®-DMSO} 5 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); m/z 271
[MH]

20 Example 35: 8-(8-Chioro-2,6-dioxo-1,2,8,7-tetrahydro-3H-purin-3-y1)-2.2-

dimethylhexanenitrile

0
H
g N
ﬁh{)—cn

G on,

N

From 6-bromo-2 2—d|methylhexanemtn!e (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 (f, 2H, J=7Hz), 11.24 (s, TH); m/z 310 [MH’]
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CH, CH, From 1-brono-6-nethyl heptane (95nmg) 5 Recrystallised from MCH.
Yield 36ng (27%, NWR, (400MHz, d6-DVMsO) 8H 0.83 (d, 6H, J=7.5Hz), 1.10-1.17
(m 2H), 1.20-1.34 (m 4H), 1.48 (septet, 1H, J=7.5Hz), 1.58-1.68 (m 2H),
3.84 (t, 2H, J=8Hz), 11.22 (s, 1 H; mz 299 [MH] 10 Exanple 37:
8-Chloro-3-octvl-3,7-d i hvdro-1 Hpurine-2,6-d ione 0 HH HN CCI O ~NJM H,
8- Chl oro- 3, 7-di hydro- 1H puri ne- 2, 6-di one (100ng, 0.44mmmol) was stirred with
sodi um carbonate (52rrg, 0. 49mm|) indry DME (3m) for 20 min., then

1-i odooct ré%el : 3: ] h We gq | ng_,% th)g was stlrred under

ni trogen & perature, the m xture
was thorong |t]degassed by evacuating the vessel and refilling with
nitrogen seveflap—ti nes. Tetraki s(triphenyl phosphine)pal | adi un{0) (102nyg,

0. 09Mmmol )° ddded, the mixture degassed agai n and then norpholine
(0.385nl, 4-4mmol) added and stirring continued for 6.5h. 2M HCl and Et OAc
wer e added, d.#he 2-phase systemwas filtered. The product was present
predom nantly |!p the filtered solid, which was 20 recrystallised from

THF- acetonltrlle foll%\/\ﬁn with filtration, to afford the pure
title compBukRromeGsmgthy ﬁﬁta%/%&‘e“gmm; (400MHz, d6-DVBO 5H 0.84 (t, 3H,
J=7THz)5 1Ra®ystallBed(em Me@H1), 1.57-1.66 (m 2H), 3.84 (t, 2H, J=7.5Hz),
élcﬁiz (s, Wbltﬂ):%ﬁrr{@(g?%&%inM-{«iDO%EZE&aDMSG)Z&BD 33 {d, 6H, J=7.5Hz), 1.10-1, 17(rrFr) 2H), 4 b
oro v, , red by
t he net ho1326i %ﬁﬁgﬁ%@éﬁ (gstgtrwlﬁl)%w?:e%?n1lggbr'grgrg@eggne C%ﬂ\l‘}%%ri .’@?
purificaty I{ Jed by recrystallisation from IVEO—| foI I owed by
mass- di rect ed autoprep. 30 Yield 2ng (1.49%; NWR, (400MHz, d4-nethanol) 6H
0.89 1u, %mplb:WﬁB)Chldm%eclvliﬁB?-diMdrd«iH)nuriné—Z&didne?6 (m 2H), 3.97 (t, 2H,

J=7.5Hz); 7 [MH]. 57 Exarrple 39:
8- Chl or o- 3m ohexvl nmet hyl ) -3, 7-di hvdro-1 H puri ne-2, 6-di one

dA/\GH,

8-Chloro-3,7-dihydro-1H-purine-2,6-dione  (100mg, 0.44mmol} was stirred with sodium
carbonate (52mg, 0.49mmol) in dry DMF (3ml) for 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(triphenylphosphine)palladium(0) (102mg,
0.08mmol) was added, the mixture degassed again and then morpholine (0.385mi, 4.4mmol)
added and stirring continued for 8.5h. 2M HCl and EtOAc were added, and the 2-phase
system was filtered. The product was present predominantly in the filtered solid, which was
20 recrystaﬂised from THF-acetonitrile, followed by MeOH, with filtration, to afford the pure title
" compound.
Yield 48mg (36%); NMR; (400MH2 d®-DMSO) 5 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, TH); m/z 299 [MH"]

25  Example 38; 8-Chioro-3-decyi-3.7-dihydro-1H-purine-2 8-dione
1
o= N
ok,

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

30 Yield 2mg (1.4%); NMR; (400MHz, d*methanol) 3, 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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OHN/\ C O 1-0 Prepared in a simlar manner to Exanple 37, from
(brononet hyl ) cycl ohexane (87ngy) except 5 that an additional heating period
at 80 C for 18h was perfornmed. Recrystalfised fromMOH Yield 31ng (25%;
NWVR;, (400MHz, d6-DMsO) 8H 0.90-1.02 (m 2H), 1.08-1.20 (m 3H), 1.53-1.69
(m 5H, 1.77-1.87 (m 1 H), 3.70 (d, 2H, J=7.5Hz), 11.21 (s, 1 H); mz 283
[MH] 10 General Method for Exanples 40-46: To

8-chl oro- 3, 7-di hydr o- 1H puri ne- 2, 6-di one (100ngy, 0.442mmol) in dry THF (3m)

ves  addeg g, 3h08ob (O AR or, ThE7 AT LGRS BERY oL 0 C as o

solution o , 0.88mml) in
dry THF (2nﬂ wais added, followed by 15 a solution of triphenyl phosphine
(232ny, | Y dry THF, added portionwi se over 5 mn. After a further
30 mn at @ irring was continued at roomtenperature for 18h. The

m xture mas | horoughl y degassed by evacuating and refilling the vessel with
nitrogen sever times, then tetrakis(tri phenyl phosphine) pal | adi un{0)
(102ngy, 0.088 was added followed by norphofine (0.385n(, 4. 42nno|) and

fnt Ix{ L'r ng M@ are %lerﬁgr rﬁﬂﬁne‘ﬁgﬁrg’;\z@g’? R bf%e&ﬁé hﬂcyﬁ@ﬁ%ﬁg%@ tt he

separ eothati‘ﬁi‘? g'OB?Id‘é’: '@%‘?‘Tﬁ’é@t Jgnﬁ%a’(‘faéd’ gﬂ(ﬁ“qﬂedl ssolved in a m xture of
THF and NBewystatiged fropl MePbn was passed down an ani nopropyl SPE, eluting with

THF-  McOHYi6l: Amd odsopmveiary (4bBIBHza8UDIMSEN 55 %.99 06 i (m, RAY MeeH.Z0L(m,) 3H)The
product a; @%@%%ﬁﬁH%M&ﬁ{ﬁ%)w@mn%ﬁtmﬁ 2’3‘1’1@ TI8E PS84 Mrppd from

CHto ord the pure Itle conpound
(+/-)-8 Chl or o- 3- ( 3- net hyl pent % 3, 7-di hydro-1H purine-2,6-dione O N HNO
NN ¥ cG@mzaipMstaﬁckﬁwaarm%ﬁ@ 1-pentanol 45my 30 Yield 20.2mg (17%:
NVR; (400MHz, d6-DMSO) 8H 0.83 (t, 3H, J=7.5Hz), 0.90 (d, 3H, J=6.5Hz),

1.12-1. 214 @chﬂelo-é)r dikycRO1 A p‘ﬂnﬂné@ﬁ Fhe fﬂeoﬁ\é 5488 I By TEF&EmE walH
J=7. 5Hz) addecjf the alcahol ](0 Hh2mmoﬁ %he n%M_lle was stirred at 0 C as a solution of dibenzyl
azodicarboxylate (280mg of 94% purity, 0.88mmol) in dry THF (2mi) was added, followed by
15  a solution of triphenylphosphine (232mg, 0.88mmol) in dry THF, added portionwise over 5
min. After a further 30 min at O C, siirring was continued at room temperature for 18h. The
mixture was thoroughly degassed by evacuating and refilling the vessel with nitrogen several
times, then tetrakis({iriphenylphosphine)palladium(0) (102mg, 0.088mmol) was added
followed by morpholine (0.385ml, 4.42mmol) and sfirring was continued for 4,5h. EtOAc and
20 2M HCI were added, and the mixture filtered to remove a yellow precipitated solid. The
filtrate was separated and the organic phase concentrated and redissolved in a mixture of
THF and MeOH. This solution was passed down an aminopropyl SPE, eluting with THF-
MeOH (1:1) followed by MeOH and then 5% AcOH in DCM-MeOH (1:1). The product
7 fractions thus obtained were concentrated and recrystallised from MeOH to afford the pure
25 fitle compound.

Example 40: (+/-)-8-Chloro-3-(3-methylpentyl)-3,7-dihydro-1H-purine-2,6-dione
4]

H

HN N
c)\):j[f‘%_

Y

CH,
From (+/-)-3-methyl-1-pentancl 45mg
30 Yield 20.2mg (17%); NMR; (400MHz, d®-DMSQ) &y 0.83 (t, 3H, J=7.5Hz), 0.90 (d, 3H,
J=6.5Hz), 1.12-1.21 (m, 1H), 1.30-1.48 (m, 3H), 1.58-1.68 (m, 1H), 3.87 {t, 2H, J=7.5Hz),
11.21 (s, 1H), m/z 271 [MH"]. '
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58 Exanpl e 41: 8-Chloro-3-(2-cyclopentylethyl)-3,7-di hvdro-1

H purine-2,6-dione N HN/JCI O NN From 2-cycl opentyl ethanol 50ng 5 Yield
24.6ng (20%; NWR, (400MHz, ds-DMsO) 5H 1.04-1.15 (m 2H), 1.40-1.67 (m
6H), 1.70-1.82 (m 3H), 3.86 (t, 2H, J=7.5Hz), 11.22 (s, 1 H); mz 283

[ MVH] Exanple 42:'8-Chl oro-3-(cycl opropyl met hyl )-3, 7-di hvdro-1

H purine-2,6-dione ON HN1>C O NN 1-7 10 From cycl opropyl nethanol
32mg Yield 22.3mg (21%; NMR, (400MHz, d6- DI\/ISO) SH 0.34-0.40 (m 2H),
0.40-0.48 (m 2|—|)1 . . 4, HZHr:J =7.5Hz), 11.23 (s, |

H; mz 2 BEXamRie; ne-2.6-dioné
(+-)- SChIooié(Z rrethvlbutvl) 37d|hvdr01H-pur|ne26d|one 0 NH HN
0O NN CH3u5 Lom (+/-)-2- rrethyl 1-butanol 39ng Yield 12nmg (9.5%; NWR

(400MHz, SH 0.81 (d, 3H, J=7Hz), 0.86 (t, 3H, J=7.5Hz), 1.06-1.17
(m 1H), 1.30-1.41 (m 1H, 1.90-2.00 (m 1H), 3.68 (dd, 1H, J=13.5 and
8Hz), 3.75 (dd, 1H, J=13.5 and 7.5Hz), 11.22 (s, 1H); mz 257 [MH] 20
Exanpl e 44:

(+/-)-8-Chlor -(2-net hyl pentyl)-3, 7-di hvdro- 1H puri ne- 2, 6-dione 0 HN
[>-d O PR 2—|E§clopgﬁ‘§flethanol 50mg

5 Yield 24.6mg (20%); NMR; (400MHz, d°-DMSQ) 8y 1.04-1,15 (m, 2H), 1.40-1.67 (m, 6H),
1.70-1.82 (m, 3H), 3.86 (t, 2H, J=7.5Hz), 11.22 (s, 1H); m/z 283 [MH"]

Example 42:'8-Chloro-3-(cyclapropylmethyl)-3,7-dihvdro-1H-purine-2,6-dione

10 From cyclopropylmethanol 32mg
Yield 22.3mg (21%); NMR; (400MHz, d®-DMSO) 84 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 43: (+/-)-8-Chloro-3-(2-methylbutyl}-3, 7-dihydro-1H-purine-2 6-dione

K
HN
; J\JNE/K r{>__C[
H:CH,

15 cHy
From {+/-)-2~-methyl-1-butanol 39mg
Yield 12mg (9.5%); NMR; (400MHz, d°-DMSO) 8y 0.81 (d, 3H, J=7Hz), 0.86 (t, 3H,
J=7.5Hz), 1.06-1.17 (m, 1H), 1.30-1.41 (m, 1H), 1.80-2.00 (m, 1H), 3.68 (dd, 1H, J=13.5 and
8Hz), 3.75 (dd, 1H, J=13.5 and 7.5Hz), 11.22 (g, 1H); m/z 257 [MH"]

20

Example 44;_(+/-)-8-Chloro-3-{2-methylpenty}-3,7-dihydre-1H-purine-2,6-dione
o

y t
O;\N- | N/>——0t

CH,

Chy

From (+/-)-2-methyl-1-pentanol 45mg

69



From (+/-)-2-nmethyl -1 -pentanol 45ng 59 Yield 22.4ng (19%; NVR, (400MHz,
d6-DMSO) 8H 0.81 (d, 3H, J=7Hz), 0.84 (t, 3H, J=7.5Hz), 1.05-1.16 (m 1 H),
1.16-1.43 (m 3H), 1.98-2.09 (m 1 H), 3.67 (dd, 1 H J=13.5 and 8Hz), 3.74
(dd, 1H, J=13.5 and 7Hz), 11.22 (s, 1H); mz 271 [MH] 5 Exanpl e 45:

8- Chl oro-3-(cvcl obutvl nethyl )-3 7-di hvdro-1 Hpurine-2,6-dione NHNI />C
b From cycl obutyl net hanol 38ng Yield 30.5ng (27%; NVR, (400MHz, d6-DMsSO) 8H

‘% ;35;?&14%1@232);4?%0% 1%? ﬂMl_Effﬁ%U%ﬂsfﬂde DMS?@%*&Q .0/ (cm 3% H7H3, 8@4(&' 38H,

J5T BH 1 3 87.(d J=13.5 an
8- chl or 03 AWE /E‘gggpgs 645 SHe=" BN /0
=N bolr:?&'ﬁzé 4&6&*&‘%%&% BFH@M@, )(%ﬂg') g NVR; ?Zoosz, d6- DVSO)
8H 1.20-1.32(m 2H), 1.42-1.54 (m 2H), 15 54166(m 4H), 2.32-2.45

(m 15H) Ex3mpe 45c 8-CHthro-B uiviretR)-8.3;di B-diddd] Exanpl e 47:
8- chl oro- 3- (§3- ckycl opr opyl propyl ) -3, 7-di hvdro 1H— pur| ne- 2, 6-di one From
3-cycl opraq I propanol ( P.J. Wagner, J. Amer. Chem Soc., 1981, 103,
3837-3841 Zng). Yield 27.7ng (23%; NWR (400MHz, d6- DMSO) 8H

2H), 1. 66- 1. m 2H), 3.87 (t, 2H, J=7Hz), 11.15 (s, 1H); mM2 269 [MHQ 25
Exanpl e 48 8-+ehl oro- 3-(2-cycl obutyl ethyl)-3, 7-di hvdro-1 H purine-2, 6-di one
60 HN EyaspudieyGheR @Biget hanol (P. Vergnon, Eur. J. Med. Chem 1975,

10, 65 711’3 / ] ) 3 1.64
23 I 7Hz°-) I%Z% yrgwggﬁ%zm %ﬁ%’%%&o %E%W anﬁl 2§l378 (t
Example 46: 8-chloro-3-(cyclopentyimethyi)-3, 7-dihydro- 'I H-purine-2,8-dione
)‘i/>—(§§

From cyclopentylmethanol 44mg
Yield 15mg (13%) NMR; (400MHz, d°-DMSQ) 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']

-0.03-+0.03(m" 2H), 0.34-0.40 (m 2H), 0.65-0.75 (m 1H), 1.15-1.23 (m

Example 47: 8-chloro-3-(3-cyclopropyipropyi}-3,7-ditydro-1H-purine-2.8-dione

-

From 3-cyclopropyl-1-prapanol ( P.J. Wagner, J. Amer. Chem. Soc., 1981, 7103, 3837-3841)
20 (44mg).

Yield 27.7mg (23%); NMR; (400MHz, d®-DMSO) 8, -0.03-+0.03 (m, 2H), 0.34-0.40 (m, 2H),"

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

m/z 269 [MH"]

25  Example 48: 8-chloro-3-(2-cyclobutylethyi)-3,7-dihydro-1H-purine-2.6-dione
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Exanpl e 49: 8-chloro-3-(4-fluorobutyl)-3,7-di hvdro-IH purine-2,6-dione HN
ON N F a)

8-chl oro-3-(4-fluorobutyl)-7-(2-propen-1-yl)-3, 7-di hydro-1H puri ne- 2, 6-di one
Or HNNONN FF 10 To a solution of

8-chloro-7-(2-propen-1-yl)-3,7-di hydro-1Hpurine-2,6-d! one (200ng,

0.88mmol, l1leq) in anhydrous DVSO (Iml) in a 1.5m m crowave vial equi pped
with a stirrigr was added sodi um bi carbonate (113ng, 1.07nmol, 1.2eq)

fol | oned bm 4- fluorobutane (114ul, 165ng, 1.06mml, 1.2eq). The
vial was s >“ﬁd heated with stirring using a mcrowave, naintaining the
t enperature t 120C for 25mn wth a maxi mum power 15 output of 300W The
resulting dark brown solution was diluted with nmethanol (1m) and purified
by mass dire d autopreparative HPLC to give the title conpound as a white
solid (159ngy» 60% . mz 301.3[ MW

Suggleﬁglooﬁro 42—fc:3|/clljo%utypel€h%o? P. Vérg%log yéj J. H_Ldpgﬁem 1975 1%‘ 85~$1)(44mg)

8- chl or o- el 1.5 { b6) WNR; 7400MPBE.of 33Oy by 1537164 fiy.d2id: 1143pUBE fre- 2H)6-

di one (1000%2.08.(332MR[2, 191E80) (m,N HIhYSIERH JEONE)Y 212) (e b );aadedo paktiadi um
tetrakbs (38ng, 0.033mml, 10% bw), followed by acetic acid (115ul, 121 ng,
2. 01lmmol , Exeple 4N @-chidvesdyH-fisibioho®))- G4 Awro-38nKine-2.6380mo| , | Oeq) . The
resulting light, yellow solution was stirred 25 at anbient tenperature for
16h to giv@ rk purple solution. The solvent was renoved under a stream
of nit roge;i\ 7THe residue dissolved in a DMSO net hanol solution (3m,

2:1) wit hY ting. The gelatinous m xture was allowed to cool to anbient
terrperatur 7 61 filtered then purified by nmass directed autopreparative
HPLC to give the title conpound as a V\/nite solid (35my, 43%. mz 261.2[M—|1

NMR, (400 , MeOD), 3H 4.45 (21-1, dt, = 47 and 6Hz), 4.03 (2H, t, J =
7THz), 1.9 I ared in simlar
fashi on and pag??éghlﬁ%bmgb :Egplo@éﬁgy)%ggﬂﬁﬁr ec?ue}gﬁa%? g%ﬁgpar ative HPLC
as appropri anpl e 50:
8- chl or o- 3;, >Eoropropyl) 3, 7-di hvdro- 1H purine-2, 6-dione O

.

?

F

10 To a solution of 8-chloro-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione  (200mg,

0.88mmol, 1eq) In anhydrous DMSO (1ml) in a 1.5ml microwave vial equipped with a stirrer

was added sodium bicarbonate (113mg, 1.07mmol, 1.2eq) followed by 1-bromo-4-

fluorobutane (114ul, 165mg, 1.06mmoal, 1.2eq). The vial was sealed and heated with sfirring

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 title compound as a white solid
(159mg, 60%). m/z 301.3[MH"]

8-chioro-3-(4-fluorobuty!)-3,7-dihydro-1H-purine-2,6-dione
20
To a suspension of 8-chloro-3-(4-flucrobuty!)-7-(2-propen-1-y1})-3,7-dihydro-~1 H-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, 2.01fmmol, 6eq) and
phenyl sitane (410ul, 360mg, 3.33mmol, 10eq). The resuiting 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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N HNI ~) a ONN 10 FY NVR (400MHz, McOD), 5H 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-fluoroi)entvl)-3,7-di hvdro-1 H purine-2,6-dione HN NCI O-N N
15 "~F NWR, (400MHz, MeOD), SN 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. nfz 273.29 [MH7 20

Exanpl e 52: 3-(3-buten-1-vl)-8-chloro-3,7-di hvdro-1 H purine-2.6-dione o0 HN
N Z>-C f{il@rdy. théh p@ified BycidssrdireEed adiohrpdaraivieHH P itnegiv fH- titleamompbLBDama

0. 44mmol )ywiRSscRd [d5nRM 4844 e 2di YIMH'S RMPORBERHE IMETD), B, 4ABTBM) dt] = d¥ ¥ndVF

(3m) for6lﬁs¥b§ 2H'%ﬁl‘7ﬁzb‘i QpD-4] né)(é}_leﬁ,g (66ngy, O. 49mm|) was added and the

m xt ure was ed ‘'under hltroge C for 65h. After 25 cooling to room
tenperature, the mixture was thoroughly degassed by evacuating the vessel
and r &% i | Thenfgllowing camppengisnwereviserared imgigilar fashion and purified by preparative or
Tet r aki s(rhassdientel ph@ppaparaivp dP edislappfprigt@02ngy, 0. 09mmol ) was added, the
m xt ure degassed agai n and t hen norpholine (0 385ml 4. 4mol ) added and
sti rri ng Bantplense @-dhioro-G: (BHluo@btddd)-3 ariihve ! gedfige, and the 2-phase
systemwas filtered to renpove a yellow pr eci pi tat ed solid. The organic phase
of the fil t%io was separated and evaporated. The residue was dissol ved

|

W th war men THF-MeOH (1:1) and | oaded onto an am nopropyl SPE (5g)

whi ch was_8{ Wi th THF- MeOH (1:1) 62 followed by McOH and t hen 5% AcCH
in I\/bO—I—[R:I\/I“tl: 1). The product fraction was further purified by

mass- di rej\:ﬁlfd autoprep to afford the title conpound. Yield 27.5nmg (26%,
NVR; (400 , d'-DMSO) 5H 2.40 (dt, 2H, J = 7 and 6Hz), 3.93 (t, 2H,

e, S Al b AR ATY bt e 2,

~-q (2H, m), m/z 247 [M

Example 51: 8-chloro-3-(5-fluoropentyl)-3,7-dihydro-1H-purine-2,6-dione
y
’ Nk/N\/\

NMR (400MHz, MeOD), 8 4.41 (2H, dt, J = 48 and 6Hz), 3.99 (2H, 1, J = 8Hz), 1.84 — 1.63
(4H, m), 1.52 — 1.40 (2H, m). m/z 273.29 [MH]

15

20  Example 52: 3-{3-buten-1-y[}-8-chloro-3,7-dihydro-1H-purine-2.6-dione

C

CH,
8-chloro-3,7-dihydro-1H-purine-2,6~dione (100mg, 0.44mmol) was stired with sodium
carbonate (52mg, 0.49mmol} in dry DMF (3ml) for 45 min., then 4-bromo-1-butene (66mg,
0.49mmol) was added and the mixture was stirred under nitrogen at 40 C for 65h. After
25  cooling to room temperature, the mixture was thoroughly degassed by evacuating the vessel -
and refilling with nitrogen several times. Tetrakis(iriphenylphosphine)palladium(0) (102mg,
0.08mmol) was added, the mixture degassed again and then morpholine (0.385ml, 4.4mmol)
added and stirring confinued for 6.5h, 2M HCI and EtOAc were added, and the 2-phase
system was filtered to remove a yellow precipitated solid. The organic phase of the filtrate
30 was separated and evaporated. The residue was dissolved with warming in THF-MeOH
(1:1) and loaded onto an amincpropyl SPE (5g) which was eluted with THF-MeCH (1:1)
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ON~~N | ~F NWR (400MHz, MeOD), 3H 4.40 (2H, at, 48 and 6Hz), 3.98 (2H, t,
8Hz), 1.80 -1.60 (4H, m, 1.52 -1.35 (4H, m. mz 287 [ MH 10 Exanpl e 54:
8-chl oro- 3-et hyl -1-net hyl -3, 7-di hydro- 1H purine-2.6-dione o HH\N N ON N
15 a)

8-chl oro-3-({[ 2- (et hyl oxy) et hyl ] oxy) met hyl )-7-(2-propen-1-yl)-3,7-di hydro-1
Hpurine-2,6- dione HNN /> C ONNO~ To a solution of

8- chl 7 |

in anhydr! Lé”eﬂnf&?%@ﬁa"d)mg” §a"gé‘%§3ﬁu’9’g§aﬁ 1%’(3 BBatE S " e
10 20 ni antB%’Pé‘f‘f'?dr[? a%ﬁ 'Fe(%?ﬁjla( % ymet hyl chl ori de
(3.03n1, Yieldsmg B, N Aok @%wsom@ %éﬂt(d iften SH2), A 24 1 oom

t enper at w=rHER 4. 9576500 (h,S2H) THi#445683q 1, OF). 1mi22t(s|riél)wask 2ot rat ed in vacuo

and the residue dissolved in EtOAc (100ml) and washed with brine (100m),

t he aqueous e>ft%, 1 was 25 tract ed . DO gLOlan d the organic extracts
T g BIRRER S ’ =CF2si due was trituated

d the SO|Id flltered off Concentratlon of the filtrate

af forded &% i ghtykyown oil that was absorbed onto silica and purified by

SPE (Si, Wuting with a gradient of 1:1 63 Et OAc/cycl ohexane-EtOAc to

afford the tit] und as a white solid (29, 24%, mz 315.2[VWH] b)

i hyar o PRGIONGEZIOS, 618 40 e Y Rt LRI e e QBB b5 7

8- chl or o- ‘B@{-[‘ﬂ((ﬁﬁt@d%’i?%f%’l]oxy) met hyl ) - 7- ( 2- propen- 1-y1) - 3, 7- di hydr o-
| H putd ne- 2, 6-dione (2g, 6.37mml) in anhydrous DVF (15ml) was added sodium
car bonat e (0 743g, 7nmmol). After 10 m nutes stirring at roomtenperature

met hyl i odt;g& k54 4Mhioro-3-ethyl-1-methyl-3,7-dihydro-1H-purine-2.6-dione
| . H
.
j\)ﬁz ¢l
o NK N

15 &) 8-chloro-3-({[2-(methyloxy)ethyiloxyimethyl)-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-
dione’

I& -
%

o

To a solution of 8-chloro-7-(2-propen-1-y1)-3,7-dihydro-1H-purine-2,6-dione (6g, 26.5mmol}
in anhydrous DMF (30ml) was added sodium carbonate (3.09g, 28.15mmol). After 10

20  minutes stirring at room temperature methoxyethoxymethylchloride (3.03ml, 26.5mmol) was
added and stirring continued under nitrogen at room 1eniperature for 66 hours. The reaction
njixture was concenirated in vacuo and the residue dissolved in EtOAc (100ml) and washed
with brine (100ml)}, the aqueous extract was extracted with DCM (100mi) and the organic
extracts dried (MgS0,) combined and concentrated in vacuo. The residue was trituated with

25 EtOAc and the solid filtered off. Conceniration of the filtrate afforded a light brown oil that
was absorbed onto silica and purified by SPE (Si, 50g) eluting with a gradient of 1:1
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7mmol ) was added and stirring continued under nitrogen at roomtenperature
for 18 hours. 10 The reaction m xture was concentrated in vacuo and the
resi due dissolved in EtOAc (100m ) and washed with brine (10om ). The
organic extract was dried (MySO4) filtered and evaporated to afford the
title conpound as a tan oil (85% pure) (2.98g, quant.), mz 329.2[MH] 15
c) 8-chloro-1-nethyl-7-(2-propen-1-yl)-3,7-di hydro-1H purine-2,6-dione o |
N ~>- Cl EtGAdtydohexsmesEtiDAt itoafod the titte compound as a white solid (2g, 24%), m/z

8-chl oro; ?1:ﬁ | - 3-({[2- (et hyl oxy) et hyl ] oxy} met hyl )-7-(2-propen-1-yl)-3,7-
di hydro- 1 e-2,6-dione (2.9g, 6.37mol) in dioxan (20nl) and water
(20nl) whs Schitrd-t-rEathAQ-({RefmettBdxi)eihy v imethyll-T(2rgrome st td)ed, ety teatied at
100C under pitragen for 18 hours, 20 The reaction m xture was then
concentrat &éd A \/acuo the residue was dissolved in Et OAc (100mM ) and

washed W|th wat . The organic extract was dried (MgSO™4) filtered and
evapor at ed. ] f| cation by SPE (Si, 20g) eluting 2:3 Et OAc/cycl ohexane
af f orded i conmpound as a white solid (1.04g, 68%. nmlz 241. 1[ MH ].

d) 8-chl g?leﬂ = hyI 1-nmet hyl - 3, 7-di hydro-1 H purine-2,6-dione .Na N 25 64
To a solutibn of

8-chloro-1-nmgt hyl -7-(2-propen-1-y()-3, 7-di hydro-1H purine-2, 6-dione (100ng,’
0.42mmol ) in anhydrous DVF (3ml) was added sodi um carbonate (58ny,

0. 54ngmol ) , aftQar 10 minutes stirring ethyl iodide (0.043m, 0.54mmvl) was

dded and th t d t t _ t

for 90" hoeRSoMER PRra)eroCrARg e BHEYIRD 1 e oRa VA IPYCT cact | on

PR e s ot e P e v A e

Cont § st B 0N e h it Fing s ERREtE TtatlolRe o Mtac D5m ) and

vvaz hed Wmh}o?M;bI@Edaﬂ?chQﬁmmr)g coftieuednpdai ritrapenrab cdonvemperaterd fgrMg3od)s. i | te(rj ed
rate urifi 0 oun

A 1B 0n P Rapn UL kpR P Ro e BRI e FiTe ol RO 0 A kT

af f or dedamdwashetl Ivgthoing G1D8ch)aS ha orgmlctaactredlwas dfied ﬂggsoo@meremraﬁu dH (400MHz,

d6- DMSO o 14,46 (1

H, br sge\ﬂaﬁﬁ%té}zt? %tﬂf?&e %ﬁpouﬁ |ca %ﬁ(lsé%/c'lpnce[)gg ﬁ%%‘%t Aol I|m ted to(

pat ent s 3@2fR[phtent applications, cited in this 15 specification are herein
i ncorporated by reference as if each individual publication were

15 ¢ 8-chloro-1-methyl-7-(2-propen-1-yl)-3,7-dihydro-1H-purine-2,6-dione

oH'
\”)T
[ />—Cl
OJ\{:{ N
To a solution of 8-chloro-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 (20mt) and water (20ml) was added
5M HCI aq. (20ml). The resulting mixiure was heated at 100°C under nitrogen for 18 hours,
20  The reaction mixture was then concentrated in vacuo, the residue was dissolved in EiQAc
(100ml) and washed with water. The organic extract was dried (MgSQ,) filtered and
evaporated. Purification by SPE (Si, 20g) sluting 2:3 EtOAc/cyclohexane afforded the title

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

:t“ m

25
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specifically and individually indicated to be incorporated by reference
herein as though fully set forth. 65 Cains 1. A conmpound of Fornmula (1) O
RI~N NH>R3 O- NR2 5 (1) or a pharmaceutically acceptable salt or
solvate thereof, wherein Rl is selected from hydrogen and Cl4 al kyl which
may be optionally substituted with 10 one or nore groups selected fromCN
and CF3; R2 is selected from C3.10 unsubstituted al kyl, C1.10 al kyl

subst i t ut &d awichution afs-cilonvei-methglk & (Bapropat-egh - -fingire-ft Hyarina €, tadidndeN, C5.

2R o HERRRNG BSfin(el i bl BNy cARE S s A oA ILIILRAEML N Vel ool

and R3 repres ri ne; roviso that
r epr esent 8.54minygl), afiea 1Daninteestirdmmethyriesidg 0.048m, P.5BvolRVag @ciqedsaaﬁtt@ but yl,

R is ot hpera x@jﬂ%gﬁrred(dt'réc)m v&ﬂ%rﬁueru%eéﬁ%gea f&lao%alré%(ppﬂaa

(CH2) 3CF3, han branched  al kyl ; repr esent S
hydr o&n 0ﬂ§3m§‘06ﬂ“ﬁéﬂh‘ﬂﬁﬂ‘?eﬁﬂb‘éﬁWPad‘OQ Veﬁel:%iﬁﬁ@)ﬂ%la%ﬂléﬁh&ﬂ Méfh Brogeai m 1
wher e: n Fé(g) ?n&%cﬂig%@ﬂﬁrﬁiomnmrv%@t d@ide%%ndlst#h 4, ro&ﬁﬁ'?@bé*@t@gé t@}ﬂ%} 3CF3t th
is selecte rom subs uted a Wi one
or nore Q’B"JEFEFFU‘EPPF'W@éf%% F‘i"{rﬁrt Ir%‘h%eac@ 'H'P‘%‘Er‘ﬂﬂg \‘%&@fhcgé@ﬁ ituted

vvnht h C%/C;@aéﬂéWwﬁh&m.dHEBaq 858l ambeﬁgéntﬁﬁrb&hm&meﬁ@dgﬂm flitWeHhithe provi so

t hat : I [ han

repr esent EV%’B'EE\}‘T% é&ﬁﬁ}?{"%ﬁ?btp{%ﬁ?’%‘}%??yb%;/ ﬁg)%@?{gltm c{y%%anp %&@EQWVQ Cl. 4
al kyl 10 CH2IENH bmforé EHENG Elehrodrizt with ﬁ%mOWMaﬁHmfhntehehb tithel doydpoundds &1 v) when
R o

acc:)(ragir (ra]; E@s$¥%ﬂ?@%90 /°2R2Nvm§ %(Q&I{-MHl 'S Se e %(16 ?‘rﬁ“’aﬂﬁr g%gﬁsqéﬁ‘g

3.97(q, 2H, J=THz), 14.46 (1H, br s); m/z 227.2[M-H].

All publications, including but not- limited to patents and patent applications, cited in this

15 specification are herein incorporated by reference as if each individual publication were
specifically and individually indicated to be incorporated by reference herein as though fully
set forth.
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met hyl. 66 4. A conpound according to any one of clains 1 to 3 wherein R2 is
selected from C4 5 wunsubstituted n-alkyl, (CH2)1.3CN, C3.4 alkyl with one
or nore fluorine substitutions and C5 alkenyl. 5 5. A conpound according to
any preceding claimfor use in human or veterinary nedicine. 6. A conpound
according to any one of clains 1 to 4 for use in the treatnent of disorders
of |ipid Qeiabolism 10 7. A conmpound according to any one of clains 1 to 4
for use in the treatnent of diabetic dyslipidaem a, m xed dysli pi-daem a,
hear t faL{ ur.e erc es aenla at heroscl erosis, arteriosclerosis, and
hypertrig yéé?ﬂﬁé Q%é? di abetes nellitus, type | diabetes, insulin
resi st ance, hyperllpldaenla anorexia nervosa, obesity, 15 coronary artery
di sease, thronbosis, angina, chronic renal failure, peripheral vascul ar

di sease or stroke. . A conmpound according to any one of clainms 1 to 4 for
use in the treatne of Hdysl i pi daeni a, hyperli poprotei naeni a,

hyper chol est er aeia ertr| glyceridaema. 20 9. Use of a conpound of
Formula (I1) 0%\ - O NN R2(Il) 25 or a pharmaceutically

accept abl e sal v Ne t hereof, wherein R is selected from hydrogen

and Cl.4 al kyl V\:hl ch may be opti onal |y substituted with one or nore groups
selected fromCN and2CF3; R2 is selected from C2-10 unsubstituted al kyl,
Cl.40 al kyl substituted with one or re 30 groups selected fromfluorine
and CN, C5 al kenyl, unbranched C4 al kenyl, and Cl1.4 al kyl substituted with
cycloal kyl; and R3 is selected fromhal ogen and CN;, with the proviso that
when R3 r eppresehamateyticatlyl aRieptalle sattortsoMatedthergofi wHePeins ot her  t han
n-pentyl; 67
R' is selected from: hydrogen and C,_, alkyi which may be optionally substituted with
10 one or more groups selected from CN and CF;;
R? is selected from: Ca.1o unsubstituted alkyl, C+.(p alkyl substituted with one or more
groups selected from fluorine and CN, Cs alkenyl, unbranched C, alkenyl, and Cq.
alkyl substituted with cycloalkyl;
and R?® represents chlorine;
15 with the proviso that:
(i) when R represents ethyl, R? is other than propyl:
(i) when R' represents butyl, R? is other than butyl;
(i) when R' represents Cq. alkyl, CH,CN, or (CH.):CFs, R? is other than branched
alkyl; and
20 (iv) when R’ represents hydrogen, R? is other than n-pentyl.

2. A compound according to claim 1 wherein

R'is selected from: hydrogen, C,4 alkyl, CH,CN and (CH,)sCF3;

R? is selected from: Cs.1 unsubstituted alkyl, (CH2)1sCN, C..s alkyl with one or more
25 fluorine substitutions, Cs alkenyl and C,_, alkyl substituted with cycloalkyl;

and R® is selected from halogen and CN;

with the proviso that:

(i) when R' represents ethyl, R? is other than propyl;

(i) when R’ represents butyl, R is other than butyl;
30 (i) when R' represents C,.4 alkyl, CH,CN, or (CH)sCF3, R? is other than branched

alkyl, and

(iv) when R’ represents hydrogen, R? is other than n-pentyl.

35 3. A compound according to claim 1 or 2 wherein R' is selected from: hydrogen and
methyl.
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in the manufacture of a nmedicanent for the treatnent of a human or ani mal
subj ect having a condition where under-activation of the HWA4A receptor
contributes to the condition or where activation of the receptor will be
beneficial. 5 10. Use of a conpound of formula (I1) as defined in claim9 in
t he manufacture of a nedicanent for the treatnment of disorders of lipid
met abol i sAn Aldompdaied @ccardingp @nn dnefof tiaimsil 4o Glwhereia Rfe$ iselediedront:almn 9 i n
the manuf aCLHwosﬁffutéa nlml C‘(@FEP&CNOE:S | BRACWAY ok A Ghore MlictheRuiafiifichs M xed
dysl i pi daem C ﬁ Fure 0h yperc o esteraem a, atherosclerosis,
arterioscl ePB@ 3 8% hypert riglyceridaenia, type Il diabetes nellitus, type
| di abetes, i nsul in resistance, hyperlipidaem a, anorexia nervosa, obesi ty,
corgnary Jmrheeymporiaaccording tobasi precetiagnélainc ieronse in enddant af lvetetingry
stroke. 15 iddse of a conpound of formula (I1) as defined in claim9 in
the manufacture of a nedicament for the treatnent of dyslipi daem a,
hyper | i poprot ei naem a, hyperchol esteraem a or hypertriglyceridaema. 13. A
phar maceu.iA abmipoumdilagcordimgctonpny shagofaclaiospbunds der oseliimghe dreatnyerdne of
claims 20 ¥ishbRiefs eNpidmetaBbligir € physi ol ogical |y acceptable diluents,
pients or carriers. 14. A conbination for adm nistration together or
seE rately, sequentially or sinultaneously in separate or conbined
phar maceut-i AdoMroUAt rEEIdiAg to gay ane @fcﬁﬁjmﬁeittpdr'fobbfiﬁ)'ﬂlt@@ Hgatayedd apdahaiic
accordi ng t dysipidaemda, of rrixed nedy$ligidaehibogaidaetr  failurey t hyperghblesteraemia,
therapeuti C%Hg)’os%@ré a?t%ﬁ&écler&és eﬁnd’r{ﬂ%ﬁﬁ@ é&rf E%J ‘N hafabe@smmaé s1ng.
(i) a corrpogy ﬂccg to an%%?ci q. p one or mg
active i ngr &fPeht® %c'f’é*é“nft’ ancg j yperlip| Bﬁﬁ"faesa”cﬁ? % RYepa JPesihdi ng
re$dns and noroaiyrarenadiseaseatidornbogis, amg@amhrmmceermhgmﬂum peripheral yasatdaspt abl e
di luents, eypkpRietisrore. carriers. 16. A method for the preparation of a
conpound according to any one of clains | to 4, the nmethod conprising: 35
(i) al kyl atlon at Ni or N3, or dialkylation at N1 and N3 of an N7 protected
xant hi ne;8-( A ForEPPW AsRording de ang; onghaf cleims )1 edfpbrietindhe tieatmert r der
provi di ng deygipikaeniia, tppertipapaoteiradmia) hypdrtisslestélagid ordypertddlydBidaemia.

20
9. Use of a compound of Formula (11)

0
H
R1
\N N
)\ | />——R3
o) ITI N
R2

25 or a pharmaceutically acceptable salt or solvate thereof, wherein

(1)

R' is selected from: hydrogen and G, alkyl which may be optionally substituted with

one or more groups selected from CN and CF3;

R? is selected from: C,.1q unsubstituted alkyl, Ci.1o alkyl substituted with one or more
30 groups selected from fluorine and CN, C; alkenyl, unbranched C, alkenyl, and C;4

alky! substituted with cycloalkyl;

and R® is selected from halogen and CN;

with the proviso that when R® represents Cl, and R’ represents hydrogen, R? is other

than n-pentyl;
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10.

11.

12.

13.

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.

Use of a compound of formula (i) as defined in claim 9 in the manufacture of a
medicament for the treatment of disorders of lipid metabolism.

Use of a compound of formula (Il) as defined in claim 9 in the manufacture of a
medicament for treating diabetic dyslipidaemia, mixed dyslipidaemia, heart failure,
hypercholesteraemia, atherosclerosis, arteriosclerosis, and hypertriglyceridaemia,
type 1l diabetes mellitus, type | diabetes, insulin resistance, hyperlipidaemia, anorexia
nervosa, obesity, coronary artery disease, thrombosis, angina, chronic renal failure or
stroke.

Use of a compound of formula (I} as defined in claim 9 in the manufacture of a
medicament for the treatment of dyslipidaemia, hyperlipoproteinaemia,
hypercholesteraemia or hypertriglyceridaemia. '

A pharmaceutical formulation comprising a compound according to any one of claims
1 t0 4 and one or more physiologically acceptable diluents, excipients or carriers.

14. A combination for administration together or separately, sequentially or

15.

18.

simultaneously in separate or combined pharmaceutical formulations, said
combination comprising a compound according to any one of claims 1 to 4 together
with another therapeutically active agent.

A pharmaceutical formulation comprising:

(i) a compound according to any one of claims 1 to 4; _

(ii) one or more active ingredients selected from statins, fibrates, bile-acid
binding resins and nicotinic acid; and

(i) one or more physiologicaily acceptable diluents, excipients or carriers.

A method for the preparation of a compound according to any one of claims 1 to 4,

the method comprising:

(i)  alkylation at N1 or N3, or dialkylation at N1 and N3 of an N7 protected
xanthine;

(i) chlorination at C8; and

i) de-protection;

in any order providing de-protection is carried out after alkylation.
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