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WD 2004/ 074288 PCT/ EP2004/ 001289 -1 SULFONAM DE
SUBSTI TUTED XANTHI NE DERI VATI VES FOR USE AS PEPCK

- | Bl TORS The present invention is directed to
Wé%‘@ﬁ% de substituted xanthine derivativesPGf/EP2004/001289

formulal 0O RANHRa ONN Conpounds of formula

and pharmaceutically acceptable salts and prodrugs 5

t hereof are nodul ators of gl uconeogenesis and are

useful in the treatnment of type 2 diabetes. The

control of glucose production is one of the key
STESPBENEDEOSUESTL TUTHDa bStTHINE RERBPYIVESTYPRe URE disp B8P i SNHIBITORS

have el evated | evel s of postprandial and fasting bl ood

gl ucose (Consoli, A., Nurjhan, N, Capani, F. and

Gerich, J. D abetes 38, 550-7, 1989; Shulman, G AmJ.

lo Card. 84 (Suppl.1A):3J-10J, 1999). Excessive

h epdhé pregéri doaatign Bdirettied o (HGR) mile ntibstituiee satthirtelderivatives of
ﬁ) §% fg hyper gl ycem a observed in patients with Type 2

diabetes (T2D) (CGastadelli, A, Baldi S., Pettiti M,

Toschi, E., Camastra, % Natall A., Landau, B.R &

Ferranini, E., D abete 67- 1373 2000) .

G uconeogenesi s i R~bel i ved 0 beFQhe maj or pat hway

for this increased gNucosg producgtton (Defronzo, R A,

Bonadonna, R C. and 15 Fetlrasmini, E., abetes Care

15: 318- 367, 1992).pPho oembl pyr uvate car boxyki nase

(PEPCK) is a key regul atory enzynme in the

gl uconeogeni ¢ pat hivay. FPPEPCK is” bel i eved to be the

flux controlling, rate limting enzyne for this

FI\)/SL gﬁﬂ%oﬁ%@%ﬂv@i %d Fﬁﬁ'ﬁﬁ%&ticwr??cce l§ Qﬂts aﬂd '[:derugs
theref ere mpdwatorsaf e pocomERes apdgp) usefi ﬁb@eltﬁ%ﬁﬁ?ﬁﬁ SHred

dobefehi s enzyne represents a novel way to inprove

gl ucose honeostasis. Previous attenpts to control

hepati c odu ti.on, thro h.nhibition of,. . .

o1 UABRERTEIOR SacRiEPES T e BegisAATAES S2dER digbetic herepy:
Tipé £ dfaﬁhtﬁts hate dévatadiévelstod pbieprahBial IrﬁhﬁmnngMod glucose (Consoli,

D| es I ews 3 9 8 L3, si d

AotV RRE N TR st Pries 5§ 850 %% PO PRl B A

Carrtl 8K 48upipd. 1AGBH O $299).nkidessiviedmpasic ghEREKpeduviiae§1GP)
SHPR Lo ﬁfeffhs‘fﬁg Il‘lyf)')é'llg‘yc:erm'a. observed in patients with Type 2 diabetes (T2D)
(Gastadelli, A., Baldi S., Pettiti M., Toschi, E., Camastra, S., Natgli, A, Landau, BR. &
Ferranini, E., Diabetes 49:1367-1373, 2000). Gluconeogenesis is believed to be the major
pathway for this increased glucose production (Defronzo, R.A., Bonadonna, R.C. and

Ferrannini, E., Diabetes Care 15:318-367, 1992),

Phosphoenolpyruvate catboxykinase (PEPCK) is a key regulatory enzyme in the
gluconeogenic pathway. PEPCK is believed to be the flux controlling, rate limiting
enzyme for this pathway (Cimbala, A.N., Lamers, W.H., Nelson, J.E., Moﬁahan, 1.E.,
Yoo-Warren, H., and Hanson RW., ].Bicl.Chem. 257:7629-7636, 1982}, hence inhibition
of this enzyme represents a novel way to improve glucose homeostasis. Previous
attempts to control hepatic glucose production through inhibition of gluconeogeneis
were limited to biguanides such as metformin, which inhibits HGP (Defronzo, R.A,,
Diabetes Reviews 6:89-131, 1998). Metformin has side effects such as gastrointestinal
(GI) disturbances and lactic acidosis. Inhibition of PEPCK provides superior efficacy and,
coupled with reduced side effects, represents a novel treatment for type 2 diabetes.
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novel treatnment for type 2 di abetes. WD 2004/074288

PCT/ EP2004/ 001289 -2 In a first aspect, there is

W%ey,bg&gs conpounds of formula 0 RAN N R3 &gkf%“@m

reitn R is selected fromthe group consi st
| oner al kyl, |ower al kyl substdtuted by phenyl and
| ower al kyl substituted by hal ogen substituted phenyl;
R2 Irsa fyef aspech dhdre srpravived geropquindoefdorstulang of | ower
allcyl and 10 | ower al kyl substituted by | ower
cycloalkyl; it is seleg@ted fromthe group consisting
of44))4174R5 N| I 5Hf NSR/I'-NR6 OOH
and R4 is selecte By oup #nsisting of H and

Wt he graup consisting

lower alkyl; R5is slel ectlpd

of 15 | ower al kyl, r al kyl, |ower alkyl
substituted by pheﬁyl Iomer al kenyl substituted by
phenyl, phenyl, R
wherein

‘R' s selected from the group consisting of

lower alkyl,

lower alkyl substituted by phenyl and

lower alkyl substituted by halogen éubstituted phenyl;
R isselected ﬁ(ﬁ_m the group coﬁsisting of

lower allkyl and |

lower alkyl substituted by lower cydloalkyl;

R s selected from the group consisting of

R "‘o

n 5 S .
O ot b
O N ' Y H

@)

R is selected from the group consisting of H and lower alkyl;

Rs“ is selected from the group cbnsisting of
Jower alkyl,
..amino lower alkyl,
lower alkyl substituted by phenyl, -

lower alkenyl substituted by phenyl,

phenyl,
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WD 2004/ 074288 PCT/ EP2004/ 001289 -3 phenyl
substituted by at |east one substituent selected from
t he group consisting of |ower alkyl, |ower alkyl

?’i*‘?fffr‘t ed by hal ogen, hal ogen, |ower al kox??T%mP“mu”
al koxy substituted by hal ogen3-nitro and acetam do, a
5- menbered heteroaromatic ring having one heteroatom
i ndeplengbntbstitsed iycatdast dnefstlositddne sqecodfraronisé goinp gordisting of

N, I, er.oar | .Cq Ll ngnbel

uns SR #R o TREBRL L §7 5100 R 8 B er alkory
substubstentd Behdegesdnitroand ehgargidoup consi sting of

| ower al kyl, hal ogen, carboxy |ower alkyl, am no,

al kyj 5 3AifPera Qe RS GIH%in PRt %%ﬁgoa@&;ﬁfi%@reﬂﬂ@ﬂy%elected

ring.having two heteroatons wherein a first
het efrea BFErQDSoRsisting ddbShardet er oat om i s

I ndegendgBinbyrdalt et badnfatiofing beng bADstERASHSubABuRf by at least

N, O and.S. th - ered heteroaromatic ri ein

s Bt TP B e FAGIoRt Tt e R o A Telon, arbory
s ubslomter elityl, smiies ibg fminmahé ecetprmidp, consi sting of

| ower al kyl, hal ogen, carboxy |ower alkyl, am no,

al kyl cani Wolel - .

net of SRR a SRR A g BB BB A wherpina Gt
het eb@eroataa iscN apd agedoail hgternatarh &t indeneadensly selected from the group
substddsistigs b, Blanlgepst one substituent selected from

the _group c¢onsj.sting of |ower al kyl, hal ogen, carbqxy

| onetiearRFmbersd heferozipRiatic HRg RENS yRpHDIRRYE fsbsifipged b at least
wher ghdsubbtiuenteleelethn fRBrélieconsBtn: 6010GEsilkylthaldgea, carboxy
S-Werg%y 20.het% ar.omatidc ring fused to the

6- me BT 86 RO AIVI R0 ARY AT ¢ hree

het er oat ons, and wherein a first heteroatomis N, a
secoad-thenhkered heterdas omagadnghaviny ok Mehe foatmbered heteroaromatic

| eg : i St .
21 SBLE8E MBI SHISLE 198k Ml o
havi giguRsoasistingoflpwerallat dalogem canhoay fovese alksl, pminse pJécgl amino

ar ongld fcefdnidobei Nng unsubstituted or 25 substituted by
at | east one substituent selected fromthe group

consi sting of |lower alkyl, halogen, carboxy |ower

al kyl-’\ari no, al kyl anino and acetami do; and R6 is
sel ec [ the group consisting of

wherein Ar is selected from the group consisting of a 5-membered
heteroaromatic ring fused to the 6-membered ring, having one, two, or three
heteroatoms, and wherein a first heteroatom is N, a second heteroatom is N and a

third heteroatom is selected from the group consisting of O and S,

a 6-membered aromatic ring fused to the 6-membered ring, having no or one N
heteroatoms, the fused 6-membered aromatic ring being unsubstituted or
substituted by at least one substituent selected from the group consisting of lower
alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and acetamido; and

R®  is selected from the group consisting of
H,

a 5-membered aromatic heterocyclic ring with one or two heteroatoms wherein a
first heteroatom is N and a second heteroatom is selected from the group consisting.

of N and S, the 5-membered heterocyclic ring being unsubstituted or substituted by



H, a 5-nenbered aromatic heterocyclic ring with one or

two heteroatons wherein a 30 first heteroatomis N and

a second heteroatomis selected fromthe group
woohsiskisey. of N and S the 5-nenbered heter peygbio6ino1se

ring being unsubstituted or substltuted by WO

2004/ 074288 PCTI EP2004/ 001289 -44 at | east one

subst | ected fro roup consistin

 over AR RaF G sclegi bRy P i aRReAg ool hilogen,
al ky| caglposrydowerchliag eingiftb,ddisyl amithosar@-eEhed&dnar omat i c
heterocyclic ring with one or two N heteroatons, the

cvchic ri hei n unsubst i or
subst i t ute%gbég&i &b a‘)eé‘ai,1 R g ?fé%‘f'r %V@I%gf%‘)alt?lafnthe 6-
the ge er@drhsteswnlgc g lbauvwlnsabkgthtedlmalsuﬂ@amted ay bidkeyst one

| owerguBkhiGiho anshaselam.g

phar eut llcliase%%&g?ggg%h gg*e sa?gsor pf?g‘g%ug t’gtcleal&é%P carboxy
In a g@&bﬂiﬁ eapwer alkyl garieo wnd gremided a process for

the preparation of a conmpound as defined above, which
pfmqﬂﬁrmﬁfﬂﬂkltﬂﬁ’&csépﬁalﬂl@ﬁlﬂo@ r&{ru?t}&@éﬂfound of formula
[ 0O H RNNR3 O~ N NH2 wherein R, R2 and
R3 are as defined in any one of clainms 1 to 36, to

Yiireh Sedoh@ asy@ap inds pobidéds mmbasslfor thé p@pirhiiontbf asp@pbynd as defined
th re | I f when

rmnu ctﬁ’ r§¥%9%9m&%@§}égs%?grg§f dﬁggﬁ% (i)}%)r}ﬁg{'al

Phosphoenol pyruvat e car boxykinase (PEPCK) may be a key
regul atory enzyne in the gl gconeggenic pathway. As
stated above,  PEPCK i )-G\HG d tm_be heafl ux
controlling, rate |IRmMti e r tR's pat hway,
hence i nhibition of this epzynejlcan 't epresent a novel

way to inprove glucoseq fip. Previous

attenpts to control hepatic dlucose 2pr oducti on (HGP)

t hrough ‘i nhi bition of gl ucon&)gene5| s wergllimted to

bi guani des such as nmetformn which i nh| bits HGP, but

by an unknovvn rT%chanl sm | nhibition of 6y
spbeidin 8l Rianddy get asrdghimedl in any one of cla1ms 1 to 36, to yield the compound

of formula 1.

In a third aspect, there is provided compounds as defined above, when manufactured by a

pracess as defined above.

Phosphoenolpyruvate carboxykinase (PEPCK) may be a key regulatory enzyme in the
" gluconeogenic pathway. As stated above, PEPCK is believed to be the flux controlling, rate
" limiting enzyme for this pathway, hence inhibition of this enzyme can represent a novel way to
improve glucose. homeostasis. Previous atterﬁpts to contro! hepatic glucose production (HGP)
* through inhibition of gluconeogenesis were limited to biguanides such as metformin which
inhibits HGP, but by an unknown mechanism. Inhibition of HGP by specifically targeting an
enzyme, PEPCK, known to be in the gluconeogenic pathway, by administration of a
. therapeutically effective amount of a compound of formula | or a pharmaceutically effective
salt thereof can be an alternative therapy. In addition, inhibition of PEPCK by administration of
a therapeutically effective amount of a compound of formula | may provide superior efficacy
and, coupled with reduced side effects, represents a novel treatment for type 2 (non- insulin

dependent) diabetes.



enzyme, PEPCK, known to be in the gl uconeogenic

pat hway, by adm nistration of a therapeutically

ef fective amount of a conp ynd of formula | or a

phar maceutically effective "salt thereof can be an

alternative therapy. In addition, inhibition of PEPCK

by adm nistration of a therapeutically effective

anmount of a conpound of fornula | may provide superior
~efficacy and, coupled with reduced side effects,

'nﬂé\ofpwﬁmﬁpgctathﬁrewprow@amhmmcehmal cmsﬂodsmmrlslmm kbrmipound
as d&dﬁﬁé’tﬂ eBbve dbﬁ@b%maé@hcé!l? gecbbnd @a@s&eﬁrrodrug ht%r%of Sand a

r oy phar ppceut i cal compositions conpri si
%@ﬁ%yégﬁa |ﬁ3ﬁpﬁwbve or a pharnaceutlcally

acceptable salt or prodrug thereof, and a
pharmaceutically acceptable ex0|p|ent Ina fifth
In 3 iffierspect; heteds Previgedsanerodndsorrdrtiners akpye fafuse ael thempeutic active
subfsGhcetse as therapeutic active substances. In a sixth
aspect, there is provided the use of conpounds as
- defined above for the preparation of nedicanents for
In @hexth rasaedie ferea iid POridet diwhyisaxdfscapfpodiidseas aisfingdi glpvarfer the
pre@ﬁr‘éﬁtﬁ*l at e@a%:ﬁ&:@k&%@q@a%m rdAd ¥ %r&ﬂ?@)@é@(}k'dﬁ@§§es which are
Emsc! §§ may b rqg H % treatnment  of type 2
3| Stﬁ%f”é PRYSRIS §ﬁp}ﬁ§ ARRPEEPTSg a therapeutically
' ef fective anmount of a compound of fornula | or a
[Dissidsac aialy be alniehod ecegtaditer gpé £ or prodrug ther eof to
a patient in need of ch treatnment. The foll '
'dla%rféffswﬁmﬂrﬁ% éef%ﬁéiaﬂaPF‘étﬂ%ﬂY gHedive gmopat ﬁ? @@fgﬁf)ound of

for€€8JTor RiphefmaRRatially dctQHHRE VS [bAMShbRILE t@p 4@ need of
% es i on appear alone or in conbination. "Lower
suc PF%P‘ efers to both straight chain and branched

chai n hydrocarbon groups having fromone to seven
carbon atons, such as nethyl, ethyl, propyl, butyl,
i Sidpriolbywing de§olbiony bf drgehérel terie nsddiafthe pedestl degtription apply

3 t
rreff PO FRRR Y o e e Yl 3805 S fton.
PCT/EP2004/001289 -5 The term "l ower al koxy" denotes
a Grwekifercdarn tq bethsieight chain dnd branched shypiiygeqsarbon groups
havﬁl Mfen @Hgtd/\éf&hr@ﬁ‘céﬁoﬁta{cﬁﬁdﬁ @l%hvdbs@néﬂ Pé&% br ﬁ%utyl'—%%ﬁfopyl
1solz1u56 élil(y g} R %fpxtﬁg %fky grroglgsa arLre?Qe P;l o

t%yla%uty? all(ri] ?sopropyl n-
Butyl is _par’acmﬂarly preferred.



| east one ol efinic double bond, e.g., vinyl, allyl,
butenyl and the like. 5 "Lower cycloal kyl" refers to
cyclic saturated hydrocarbons havi ng between three

waae+49e428%h car bon atons, such as cycl opropyl , PCT/EP2064/001289
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cycl obutyl, cyclopentyl and theslike. Cyclopropyl,
and cycl obutyl are preferred, wth cycl opropyl being

nor e ‘Pretenn floder ANRSE ey 6laQabley WhGERURS ﬂ%lyxkéﬁdues are as defined
wth one or re A

| substitute
g%b%gtplﬁ{l%&ﬁcg%a FAFTLH STEFhECRY ¢l oal kyl groups are
unsubstituted. 10 "Carboxy |ower alkyl" refers to both
st r ai gietver Hbenyl aplrstio adbythedarbbaichein by dethed FHOIBWEF AWl having at

Nk BBe SRAniE QoSRY BHnE L Lih.al .l gast one

car bon poslsegsi ng a ’?5?3@1558%‘%“%4 ﬂﬁqﬁﬁﬁmr

al kyl,,'i refers ,both straight chain and branched

chai n “RYer FelarkBnrelegs tupslivmiumtpd bérocabeay baviogbéieren three

adrginsvanl datbontatdrRg ShctORRyLSH BB, @éﬁ%hﬁ,&gﬁg?%}%tﬁﬁgﬁh&ﬁm

' roup., T term "unsubhsti f'ut ed” no!

?‘%@"&Wg "E‘S C‘é{iﬁ%‘w 513 %R??f‘é{egawfé grdeprapid baing meve prefaged. These
Wizkymmm Yoy d@eJmSUEﬁtﬁ;tf&?mdbSﬂitﬁﬁeﬁi vlhﬁi &5k o%%?fe{‘su%nst(ijtuents.

: stituted. enyl or substitute
?onadtb?}gtt%g?gboc 15@3’ rarﬁea‘f{égu}?e%g\‘ ®fhe substitution can
occur,_at one or nopre positions and, unless otherw se
i ndi c&RERPXY tover iy refatsso botentaight cledicmdBranched chain
SHytsdchitiéhi W in ' e .ected fromthe
speci fi ed g‘Pdn%p?ons. g%ﬁ%{d{%?% &gl?d}{ Aé%{lrg? %tgr?téfem one carbon

THEET1aR S HEEH I one, two, three, four or five
substituents. As used herein, the terns "hal ogen”

meansAfdinoelweealkpin kefeds Be bothrseRighe it ad P6HaShed chain hvdrocarbon
| ori ne_and brom r?re.

P i ens. ar,e fluorine, ch ( )

B iR e DAL REE0S, B 4110 WA o rrons GetpomFubHguted with an
@E8YE? BI¥Pon are to be interpreted 25 with their

normal neaning in the art of organic chem stry. The

t er "ghe aFHQ; r - " e.use .

i nter cﬁ%ﬁpﬁ%ﬁﬂﬁgﬁt{&g @Hgt?}]s tr?g{;\lﬁ%%eaaﬁg}ﬁg Rt}gﬁiaﬂc’&nb?%hed to a chain

SRHBE Pt SamiyirpteheT termosubstiertedilak i subgtitogbalkylcdubstituted

pherfydor eutanmke BB Hé’feﬂbe;rdéj B A @Rbs&ﬁﬁﬁéﬁ& 8l 82ur at one

n- B}roogﬁl Qi N9 ;0 ,i.sopropyl ami no. Acetam do” means a

;f:&e VT BAT O RO es3 8tbrRES: dirater; that the siestisdent at each

sehgmncitatiednddpagdenBasisctad Bofemb ?;Is:%ﬁ“lea [RR0E.CTh #ePd “at least

i £ gatom.in endently se]lected fromthe )

é%‘%*}ﬁggg‘ﬁ%?ﬁ.aﬁgo%?’ t‘ﬂ?’&ﬁ%ﬁe‘%ﬁ O ETSYPSIRTR Xy gen.

Exenpl ary of these five-nenbered heteroaromatic ring
noi ef\ Bsdderein, the wros "hadogen! meandluokineph&itne, bromine and iodine,

Preferred halogens are fluorine, chlorine and bromine, !

Other chemical and structural terms used in the description are to be interpreted
with their normal meaning in the art of organic chemistry. The terms "amino" and
formula "-NH," may be used interchangably.,

“Alkyl amino” means an amino group substituted with one or two lower alkyl
groups such as for example methylamino, dimethylamino, ethylamino, n-propylamino
or isopropylamino. “Acetamido” means an acetylamino group.

The term "five-membered heteroaromatic 1ing" means a 5-membered aromatic
ring with one heteroatom independently selected from the group consisting of nitrogen,

sulfur and oxygen. Exemplary of these five-membered heteroaromatic ring moieties are
furane, pyrrole and thiophere.



WD 2004/ 074288 PCT/ EP2004/ 001289 -6 The term
"6- menbered heteroaromatic having one or two N
het eroat ons", neans pyridine with the ring attachnent

W004/474288 3 or 4 position or pyridazine, pyPCHEHI0GE001289
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or pyrazine with the attachne@L poi nt bei ng adj acent
to one or two N atons. The term "a 5-nmenbered

het eiTha I‘cﬁﬁﬁ'tﬂ—fﬁeﬁlb&@d Recétdadorh W Hh%r%r dcﬂﬁté)? g?% I\ gtemg:oﬁls means

g i&%t _@gr%at is N %gd a seco

hdependentt g &t At 15 BhOher 4 pgtigon ebﬁm@tzmngv}@mdme or
NyragingrdtiShe ptacheeanpeinob@hd £j4defBtoMicbriddd N atoms.

het eroatons, one of which is always N Exenplary of

thes ronatlc . s.are azole
e ShS RS A Bk RO OUTLLS. KIS S & HAZ S0 nrins
B helieeoatpeds Nnd asesons! heteratiire uaﬁdqmﬁemr S@:Imieti (frohl 1hg group

£ T
é&f‘sﬁﬁng%f e Sderered, 4 bﬂngf lf"igg R\{%‘%[t\é;trogqg ea%ltf)}gmwne é)f which is

t.hre t er oat o mhereln
38% P@'&f ‘ggsrﬁl?% 5 N’lerﬁh@e@hﬂhrqadomm@nwtamxasole, imidazole,

thedzebd, &0xdzolepiramlq iRtHaRANSIdShe ige Of 0 and S" neans a
group such as benzot hi adi azol e, benzoxadi azol e,
razole and the like. The term"a

benz oJe nz
e R e e PR Roctasf g it S rmrelerred g, having
hlmf {#ig on threphetaneatohts h\éieﬁlm ﬁﬁﬁdﬂheteﬁdh@@:ﬂﬁﬁﬁ?@&cbﬁ@heteroatom is N

B! e?&hﬁf‘h&%ﬁ@?zl & Qeqect fér%g% g:orixlsg%tl@lsgo? 0 4o ! héans a group

"Phar paceutically acce
Wsh e henaotindiazolel bmmdlmlaswnmmiazolb,&&ﬁz@ﬁdmlmd the like.
salts that retain the biological effectiveness and

pr OpEkd iee® "06-héifber&Pii 1A ?mgfﬁlgeartg]tﬂeaﬁ lheaid. a8 Hing, having no

om sui,t abl e non-to or gani or inorgan

IS BRSO gmpHt G elbigs oepthelgammgl e and
isoqudralded. t i on salts include those derived 20 from
i norgani c acids such as hydrochloric acid, hydrobronic

aci dsp | furic acid, sufam aci d,
ohosuar e bA sfEbple S o SRrciviatarivagn sl o
haﬁ@ﬁddl@pgaﬁtﬁh@tcmtam the btolagcaib eﬂfmuuamemicr pmpem@@bﬁhe

c%ﬁ{ﬂo%l‘lldh Bf f¢intia 1t e%frﬁ E'Bm su alggc e%\j&%é%%%gcl or'inorganic

ne hanesul f0n|C acl , Oxa | C acCl
3148 OF T EEAPT IRgHSRRic hases) Exemplaine a<ad1addmohuaim includeflgse derived

faﬁﬂ indYganhit Kads @éﬁ H‘gﬁ[{b{dﬁéﬁ@a&g% fcfy?or?ff}! 354 hg&ro%l (ﬁ(h%’:ld

d S
SRR er o AL ARy BPOR A0 0 BIR aeid, ik hoendmiph o

drmamdmdchwpmmlumebmﬁjxﬁe(m& salldyBic Qaﬁnﬂrﬂﬁl:)foacetlc acid, acetic

dh{e&?%{eélﬁﬂn =1 hlar ngceutl cal%éctnoun a1

i Acld> pXalic act cHHFRfeRcie STk Addnmalis acid, lactic acid,
fpmanmémnddae likéh dixiemiplary basehidditton R DR PR dedYed from
aﬁﬂﬁoxﬁﬂﬁ’ﬂ‘p%@ssﬁﬁi?gdﬂﬁl ¥nd, quaternary ammonium hydroxides, such as for
example, tetramethylammonium hydroxide. The chemical modification of a
pharmaceutical compound (i.e., drug) into a salt is a technique well known to
pharmaceutical chemists to obtain improved physical and chemical stability,
hygroscopicity, flowability and solubility of compounds. See, e.g., H. Ansel et. al.,

Pharmaceutical Dosage Forms and Drug Delivery Systems (6th Ed. 1995) at pp. 196 and
1456-1457.

“Prodrug” means a compound that may be converted, under physiological
conditions or by solvolysis, to a pharmaceutically active compound. A prodrug may be

inactive when administered to a subject but is converted in vivo to an active compound.



hygroscopicity, flowability and solubility of
conpounds. See, e.g., H Ansel et. al.
Phar maceut i cal Dosage Forms and Drug Dellver st ens

WO BQ4/0EES8 1995) at pp. 196 and 1456- 1457. " PPEEEEH04/001289
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means a conpound that nmay be Qqnyerted, under
physi ol ogi cal conditions or sol volysis, to a

[hat ﬁﬁ@ﬁﬁﬂdl_r@gﬂﬂayb@éﬁ Y &ive g!%tb%d 'ﬁgm AR anbNen :ﬁ@%@,%ut converted

ctive admnistered to a subject but is
BAS arEAPTENT FB0 R BEAVBER ve. compbund. WO

2004/ 074288 PCT/ EP2004/ 001289 -7 That is, a prodrug

may béThsrapaartlipatfestpe airpsnt nmédns Wi tamuﬁeﬂhlat b affedive to prevent,

t
oty DA P APt S Bt o
errhationf etﬁeeqteu&mﬂy@ffprrtm @rmount @ Within thieakillin the art.

arrel iorate synptons of disease or prolong the survival
of the subject being 5 treated. Determination of a

t her apeut b&BbAveat féﬁeg%ééﬁt AR s &fé&t&&mé oﬁﬂ | df formula

inthe art. In on odi nent, the present enti on

is dlrectedtoacorrpour@l of formila ORANNRS ON

N RZ wherein, i $ sellgctedqyfromthe group

consi sting of RowﬁL k N | oneg3al kyl substituted
- by phenyl and Iomer yl s it ed by hal ogen

substituted phenyl; gé%‘l /ected from the group

consi sting of | ower OAl KN andV 15 | ower al kyl

- substituted by | ower cyclmaRyl; R3 is selected from

the group consisting of 4 O RO NSRNSR(rdi_F6

wherein,
R'is selected from the group consisting of

lower alkyl,

lower alkyl substituted by phenyl and

| lower alkyl substituted by halogen substituted phenyl;

R’ is selected from the group consisting of

lower atkyl and

lower alkyl substituted by lower cycloalkyl;

R® is selected from the group consisting of
4

0
- NI
N—8—R N—S—~R — N—R®
] N [} T
O “ N O O H

R is selected from the group consisting of H and lower atkyl;

R’ is selected from the group consisting of




OaN OH and R4 is selected fromthe group
consisting of Hand lower alkyl; R5 is selected from
the group consisting of WD 2004/ 074288

WOROHH/ 28504/ 001289 -s- |ower al kyl, ami no | owB¢T/EP3)$/001289
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| ower al kyl substituted by phggyl, | ower al kenyl
substituted by phenyl, 5 phenyl, phenyl substituted
by af,pagl) one substituent sel ected from the group

consi sting of | ower al kyl, | ower al kyl substituted by
hal ogen, halo en, |ower al koxy, | ower al koxy
substR{netlaye alogen, nitro and acetam do, a

5-menbered heteroaromatic ring having one heteroatom

i ndeloend gitfllsubghleabedhed, from the group consisting
of NN 0 and S, the 5-nenbered heteroaromatic ring

bei n substituted by at |east one
subs ‘?%e‘?”@§#5§§g89$¥Eﬁﬁﬁz e group consisting of

| ower allcyl, hal ogen, carboxy |ower alkyl, am no,
aIkyPh@nLno and acetam do, a 5-nenbered heteroaromatic
ring having two heteroatons wherein a first 15

het epRakPMbk S géﬁgﬂattgegae&fmqb{gﬂ&ﬁ 0L #Sm the proup spusisting of

|ndePendentI el fromt group consi st

N, W@r &ﬂéﬁb@f%@ﬁb@ﬂ@hﬁ%@ﬁbﬁ% @Wﬁgﬂ@é{mgver alkoxy
uns Uﬁﬂiﬁhﬂu %%Hb:ﬁh‘ota%%@etﬁ)ﬁm@t | east one
substltuent selec ed fromthe group conS|st|ng of

| ower _al k en car ho | ower, al k

al kyf 5- é’fﬁ %érgt% etg é'foéﬂ?tbcorm vingonehstero am mggependenﬂy selected

het efromrtbegtoup consigtidgaofiNi@> ameS,N, t he 6- nenber ed

het e r

R e
t he oRg %‘bﬁl’fé@ﬂisﬁﬁ]@@ﬁeﬁ groot thegwerp einkigting did bogedicylclzal dgenycarboxy
| ovefouRl K, ardifd) Qkylnkinb «AFLARam 3] acetam do, Ar

a 5-membered heteroaromatic ring having two heteroatoms wherein a first -
heteroatom is N and a second heteroatom is independently selected from the group
consisting of N, O and §,

the 5-membered heteroaromatic ring being unsubstituted or substituted by at least
one substituent selected from the group consisting of lower alkyl, halogen, carboxy
lower alkyl, amino, alkyl amino and acetamido,

a 6-membered heteroaromatic ring having one N, the 6-membered hetercaromatic

ring being unsubstituted or substituted by at least one substituent selected from the |

group consisting of lower alkyl, halogen, carboxy lower alkyl, amino, alkyl amino
and acetamido,

Ar

wherein Ar is selected from the group consisting of a 5-membered
heteroaromatic ring fused to the 6-membered ring, having one, two, or three
heteroatoms, and wherein a first heteroatom is N, a second heteroatom is N and a

third heteroatom i$ selected from the group consisting of O and S, and

a 6-membered aromatic ring fused to the 6-membered ring, having no or one N,

heteroatoms, the fused 6-membered aromatic ring being unsubstituted or

——



wherein Ar is selected fromthe group consisting of a
5-nmenbered 25 heteroaromatic ring fused to the
6- menbered ring, having one, two, or three

WO 040 s, and wherein a first heteroat om PETHP2Q4/001289
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o

second heteroatomis N and a _third heteroatomis
sel ected fromthe group consisting of 0 and S, and a

6- ”e@@@Jﬁ%ﬂe@ﬁ?@Eds@oﬂéhﬁgstftﬂéﬁ%lécqec{1% m?%ggrgiﬁgrcgrdmrdn%%glower

havi E% or one et er oat ons
ar orr&ﬂﬁ? rloae- pabey lawsiallt anine dllol ampooglerazaRipgand
PCT/ EP2004/ 001289 -9 substituted by at |east one

Sl sdeletie ions Blegedgohk @A SFEHQr oup consi sting of

| ower al kyl, hal ogen, carboxy |ower alkyl, am no,

o o B ASE0 oP  f 3PL L i

het efio® peteratern m@N wid h semoad Getetostorh ¢ eleort Gioen iteg @imconsisting

a 5 Lrfshdehg ond het

sel ected from tSOﬁE%?%fﬁg hgltoeg%(}%l I%l b o1e W ﬁdﬁ%gegtoﬁs'%summd by
e Ablers @np etbstimeyicielested ifog ﬁl@lgrrglnmub@ng oflower akyl, halogen,

| SUbSt:ﬁzﬂanqﬁHm*@Valkﬂt adlﬁ@séucﬁaﬁuﬁym dc(efé‘?rﬁ&o sglected from

the group consisting of lower al kyl, halogen, carboxy

| ower _al m no, no and acetam d and a

6- nef’r‘ge’?l@\é‘bﬁrleg W@Cﬁ?&%ﬁ%@&m REE OF B Iai?h@teéiaat@% the 6-
N h enmmmmterbmh@rmgeelﬁg aﬁﬁbmtutheltcﬁrsasstﬁﬁﬂea by lafigast one

AL TR T T e

| owe ovegr kadiyl, aimaiq;glkyﬂ,annaolan&ycetdrmder al kyl , ami no,
al kyl am no and acetam do, or a pharnaceutically

a££ pRLARIBurdally a&gptm@gﬂy&ﬁl?g; Q{lere‘{)fj one preferred

enbodl ment of a npoun of the present

i nvention 15 R wer, al kyl ecially preferred

ar e %%Eﬁ?&éfeéﬁnﬂjealrmné of 2 gprapaind qrtp foymulp § RE theprrspnt invention,
ahtt lowhedleiln R2 is |ower alkyl. Exanples of such
conpounds are: 1, 3-di rret hyI -1 H pyrazol e-4-sul foni c

aci d th
t et rg‘%ﬁ/ r ot ﬁﬁ%ﬁ%ﬁ élg) %lﬁ)?ﬁ%nﬁlﬁérﬁ‘fd}emﬂrﬁ delovigrglggnd
FhetefroR0is ﬂq@-rd]lthﬁhgthpleb-bmuchzmhpemckmlré oni ¢ acid
I ul

t{ét(%lélﬁ: J"ij 1?1‘3&:1'%%0;1?2%@5%‘%%%%1%/[? ](?3 dime]tl:}}rl oxo 2l3|’16 %ne

BioeHH - owiadh -sethyd Phelﬁ’b]rrm forrrulal of the
chﬁﬁﬁﬁil 3-BMEAEH OMH-pyrazole-4-sulfonic ac1d {4~[1,3-dimethyl-2,6-diox0-2,3,6,7~
tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide.

In one preferred embodiment of a compound of formula I of the present invention,
R' is lower alkyl substituted by phenyl. Especially preferred are compounds of formula I
wherein R' is lower alkyl substituted by phenyl and R? is lower alkyl.

An exemplary compound of this preferred compound of formula I is selected from
the group consisting of
4-(1-benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purin-8-ylmethyl)-
benzenesulfonamide;
N-[4-(1-benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl)-phenyl] -4-
methyl-benzenesulfonamide; and

- N-[4-(1-benzyl-3-butyl-2,6-dioxo-2,3,6, 7-tetrahydro-1H-purin- 8-yhnethy1)—pheny1]

methanesulfonamlde
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Rl is | ower al kyl substituted by phenyl. Especially
"preferred are conpounds of fornmula | wherein R is
| ower al kyl substituted by phenyl and R2 is | ower

WQRPRYPT42885 An exenpl ary conpound of this pref BEFEH2004/001289

conmpound of forrmula I is selqgﬁpﬂ from the group
consi sting of

4- (1 - 3= hut vl - ' -2, 7-tetrahydro-| H pu
i Bl prefe s 8 B TPl

[ 4- (1-benzyl - 3-butyl -2, 6-di o¢p-2, 3,6, 7-tetrahydro-1Hp
urin-8-yl nmethyl)-phenyl] -4- {30
nmet hyl - benzenesul f o NN N R

N- [ 4- ( 1- benzyl -3- but i oflo- 27376, 7-t et r ahydr o- | H
-purin-8-yimethyl)-p t hdhesul f onani de. WO
2004/ 074288 PCT/EP2004/00128Q2 -10 Another preferred
conmpound of formula | has the structure®F O NN"' A
ONN ~2 RIA A preferred conmpound of formula IAis
wher 4 prefeired tampoural df fdrmule DoisavipreReis leekr akpound of
formula TAis where R2 is n-butyl. 5 An even nore

pr ef grhed CoERAY . Souhers R2 is | ower
allcyl, i préfent %Hgltl | nﬁ%ﬁ?@#?@%@e# ‘Fﬁ%%‘tﬁl\p SR \

O In this enbodiment, R4 preferably is H Especially

pr ef SPEET BPE RERT s FIBPoWdfiformule LA atekiraBnts lowverakyl, i.e. n-
Wiyl andRBislo menmber ed heteroaromatic ring having one
heteroaton1independent|y selected fromthe

T
N—ﬁ—R5
O

3

. 6-Id

In this embodiment, R* preferably is H.

Especially preferred are compounds within this embodiment where R is a 5-
membered heteroaromatic ring having one heteroatom independently selected from the
group consisting of N, O and S, with the 5-membered heteroaromatic ring being
unsubstituted or substituted by at least one substituent selected from the group
consisting of lower alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and
acetamido.

An exemplary compound of these preferred compounds of formula IA is selected
from the group consisting of

‘thiophene-2-sulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- .

1H-purin-8-ylmethyl]-phenyl}-amide;

5-chlorothiophene-2-sulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide;
3~{4—[3—butyl—1-(2—ﬂuoro—benzyl)-2,6-dioxo—2,3,6,7—tetrahydro— 1H-purin-8-ylmethyl]-
phenylsulfamoyl}-thiophene-2-carboxylic acid methyl ester; -
4,5-dibromothiophene-2-sulfonic acid {4-]3 -butyl-1-(2-fluoro-benzyl)-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide; and
5-bromo-thiophene-2-sulfonic acid {4-{3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl}-phenyl}-amide.

J—



group consisting of N, O and S, with the 5-nenbered
heteroaromatic ring being unsubstituted or
substituted by at | east one substituent selected from

WORWIYT8H consisting of |ower al kyl, hal oge®CTER2ZHS0(1289
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| ower allcyl, amno, alkyl anm pp_and acetam do. ( 15
An exenpl ary conpound of these preferred conpounds of

for mﬂlﬁ*rﬂeﬁnbﬁa E@feﬁ%g :pBQHElstiJﬁ%nﬂ HQY BB ORIk hGiQ ein R¥4s a 5-

thio 2-S u foni ¢
(B efﬁggﬁ ferqarqmatq %Ib%albwﬁ@rﬁfy hptepoasomp wherein Biiwt Reteroptom is N
atyldr secont Hdtqtiitonri8 mde?@id&}iﬂ}} selRRABYD: t1RBr88p consisting of N, O

hi ophe
TR S e o a———————
tcetersahgidumt E&qbe:d from8hy/grap hgﬂlslstmg efibivler alit/dBsloger] darboxy lower

%8}1)%&516 Iuﬁgggn %)of{nt%%?t]arrﬂlc} - di oxo- 2, 3, 6, 7-t et r ahy

phenyl sul fam)yl } th hene- 2- car boxyl i ¢ acid net hyl
est er e"@fr&’ ay WIGH@ Qfﬂh@ﬁq prefersed dopnprasinde pfiformula TA is selected

t&nsﬁsﬁn Leor o- benzyl ) - 2, 6 di oxo-

3 g‘ﬁ _‘t'e %g‘%dr %pagl$@&ﬁé t}';ie ﬂ%ﬁ@tozbwlf)&ﬁ -giox0-2,3,6,7-

aeﬂrah dro-1H-purin-8-ylmethyl}-phenyl}-amide trifluoroacetic acid saIt and

3-b I b
f}?%wyié%iwﬁh&ﬁﬁrﬁs%%% w&sﬁér% SR e ey -bena) 2.5
zbmmmzsetr@hyﬁrmwﬁﬁ%ﬁﬂﬁthﬁ |1phenyt}tdneideDr €,
preferred conpounds within th| s enbodi nent are wherein

RS i rég; I

L R o O AL R Y e
JeeBbrIchBeleTogERRARG Ting hﬂmgemé%wsh the Fenerablered baterdagomatic ring
GefigR e OhkSinstbd Bﬂs&fsuﬂﬂted%yadi o, oﬂe@ﬁbs’é“ﬁﬁ@ﬁ@&é& from the group

het er.oa tic.r ei ng. unsubstituted or stitute
69“%1%“%@33& W“-‘féﬂ%ia E\%&%F?@G@H@W%P t FHINOp él?fﬁ’]t%ng egdip
@ostsingid. ng of | ower al kyl, hal ogen, carboxy | ower

al kyl, am no, alkyl am no and acetam do. An exen‘pl ary

co fer formul.

seFE%#&%P%r SRR BhPalind S (ERERR I S Bore> bR S sulic acia
el Brypratil+i- (Z‘rﬂ@m‘zdieam}—éﬁkdlom 2,38667-tetrahydro-1H-purin-8-ylmethyl] -

%ﬁﬂg vii-Bigd - | - (2-fl uoro-benzyl) -2, 6-di oxo-2,3,6,7- 10

etra ydro-| H purin- 8-yl methyl] phenyl} am de

trifluoroacetic acid salt; and

5- chPGPBF Pafareretommand af forads BA whergirf Ris o-bigilds where R is

{4-[3-butyl -1-(2-fluoro-benzyl)-2, 6-

-2, 3,6, 7 tetrahydro-| H purin-8-yl net hyl ]

and Ar is selected from the group consisting of
a 5-membered heteroaromatic ring fused to the 6-membered ring, having one, two,
or three heteroatoms, and wherein a first heteroatom is N, a second heteroatom is

N and a third heteroatom is selected from the group consisting of O and $; and

a 6-membered aromatic ring fused to the 6-membered ring, having no or one N
heteroatoms, the fused 6-membered aromatic ring being unsubstituted or
substituted by at least one substituent selected from the group consisting of lower
alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and acetamido.

A compound representative of these preferred compounds is selected from the
group consisting of

N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7 ~tetrahydro-1H-purin-8-ylmethyl]-



Anot her preferred conpound of formula A is where Rz
is n-butyl and R5 is a 6- nenbered heteroaromatic ring
having one N, with the 6-nenbered heteroaromatic ring

WO KT unsubstituted or substituted by at [PETSRP204B01289
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substituent selected fromthe_ ?ﬁ oup consi sting of
| oner al kyl, hal ogen, carboxy [ower al kyl, am no,

@hkwl}@ma@ﬁﬂﬁ[&es@f@ﬁﬁﬁmedo Exenpl ary of these

ff
%chﬁ‘foﬁis 7 O aE’FD§UI| f%%ﬂ@aﬁ@{é 3{12;1‘(}(1—1 -(2-fluoro-benzyt)-2,6-
[d&mba,% Wte(:ﬁh«fdruq Fo-plen Ry ihrethyl=sha¥g a%m%efi 7-tetrahy

reg? ér e (1:ao %8# JDF%)?CFFE 4pge%¥%}ﬁle?g] ﬂHOF& nlgzt?’ﬁeia@fiiﬂm"
|2s3 fréeteabmgr -IAmr&EthﬁEthylS;-phei)éphm@Heﬁ afdn t he gr oup
%@Qz%' ?QGT&(&E{)&Z&E%-HH{SB%! t.’»%ru rlo-{%guoror I r}&ﬁllj éeée 91010-
éth -GetFadprdro- %\HdPWTeﬁéﬂmeféYIﬂwgsmYIh@msieoat omis N, a

second heteroatomis 25 Nand a third heteroatom i s

- sel eahethet pﬂiﬁﬁé@aeﬂﬁ%d“&?&rhﬁd 120is Whef: R *oh éﬂ%d% is lower

65 er ed ed to the 6- ne
ﬁ%%ﬁﬁg t%?*%é P%ﬁ'ons the fused 6- nenbered
aromatic r|ng belng unsubstltuted or substituted by

at | dastnponadsefrsidantatios bf heleggtfeted EQNpOREIAE QURted from the
gﬁ%?cghb%#ggf | oner al kyl, hal ogen, carboxy | ower
I

al k am no and acet am do. 30 A conpound

P@p?@@%érﬁiéfpm@c@f {)‘llt[ﬁésﬁylpl -gi-Buorecbaaytp @i divxd £,3,6,7-tetrahydro-
s$gl ;bﬁl gll}%ﬂdgon& sting of N-{4-
or

5]3 Ml- %2 benz 2, 6-di oxo-2, 3,6, 7-tetrahy
Rk 1H2 *ReHA6J 740 88ydro- 1H-purin-8-yimethyl]-
Qdh %Eﬁxﬁnemﬂfgnarﬁﬂﬁ%ld}

FEEHYE
gk iy S AL IR tuorp by Aibctings 8.6 tershydro- 1

peis-3- )ﬂmtﬂiyl Fpl{eTilaigide- benzyl ) - 2, 6-
di oxo- 2, 3,6, 7-t et rahydr o- 1I—|-pur|n8ylrrethyl]

h t hi zol.e-4-sul f oni c
aE. Sﬁf pe b ISld R Sh B PEohe: s O e
@ﬂﬁahyﬁdbymhmpmrln 8-yl net hyl ] - phenyl } - ani de;
and benzo[ 1, 2, 5] oxadi azol e-4-sul fonic acid

{4- [&t@xﬂ?ﬁiﬂ;ﬂ ré;%edcehﬂéﬁ{r iﬁzlﬁﬁi%éflﬁrgd ?rﬁg{)f%ﬁlt is 2] ?henljﬁ- de.
ethenesulzomc adid {X ?3 %uty'l_l-lp 2- ﬂuoro~benzyl) 2 6- x0-2, 3 6,7-tetrahydro-1H-
purin-8-ylmethylj-phenyl}-amide.

Another preferred compound of formula IA is where R? is n-butyl and R is phenyl.
Representative of this compound is N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl] -phenyl}-benzenesulfonamide.

A further preferred compound of formula JA wherein R? is n-butyl is where R’ is
phenyl substituted by at least one substituent selected from the group consisting of lower

alkyl, lower alkyl substituted by halogen, halogen, lower alkoxy, lower alkoxy substituted
by halogen, nitro and acetamido.

A preferred compound of formula IA is where R% is n-butyl and R’ is phenyl
substituted by one substituent on the phenyl selected from the group consisting of lower

‘alkyl, lower alkyl substituted by halogen, halogen, lower alkoxy, lower alkoxy substituted
- by halogen, nitro and acetamido.

—
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Anot her preferred conpound of formula A is where Rz

is n-butyl and R5 is lower alkyl or |ower alkyl

substituted by phenyl. 10 A conpound representative of

HPeferred conpounds is sel ected from t RETESPUH{901289

consi sting of propane-2-sul fonigg.acid

{4-[3-butyl-1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetr

a hy driomote prefeured BofpytunddithislensHodehd this @R dehe Melsfinstituent is
33{0%%{1&/ -1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

&ro purin-8-ylmethyl]- i5

phenyl } - G phenyl - net hanesul f onam de; and

et hadegampamidgepisiatative of the preferred compound wherein the phenyl has

{ohe [*tﬁ}dgbﬁ ydbsﬁfuegflé Le@%ﬁé&iﬁ&ﬁ%ﬂé %rﬁaﬁ Q? X BYSt 7-tetr

%Eg%{g,bua@ arer %Oéswéb%é Joxct M- ‘@tilahwdrs Whensnf@ylmethyl]-
eﬂylmtdﬂora%n%iehﬁfonhﬂw al kenyl substituted by

m‘%ﬁ# TR L A S Ik A LT N
{phel[ljﬂ}-léubd{d»-bhm(eﬁesﬁlfmdbenzyI) 2,6-dioxo-2,3,6,7-tetr

L con{)%%ﬁg oAb ARy Game R B E-yimettyl)-

@hb@iﬁfl P-chlpgofBnienepifonyide; Repr esentative of this
TR R ool ity o geahule: 3 g il

Qbeny -3- oro~benzenesulfonam1de,

Delg ma 1 bk fdid L yret z f
(A0 e B BT i

%h%rl‘yé - figorg- erl‘?eg pPRgidGhere R5 is phenyl

g\a{as{?mutybai -(yflumio-besst)-noliGHs B R hiRbEE! - Equﬁrsaﬂ}nemyl]
gﬁ __ g,ljltln of l.ower, alkyl, |ower al

%g@ ? E z%% SHEermids Aen | ower al koxy, I ower
A- {&;@bg@b&t(ﬂtﬂﬂo@be@yl)h@ﬁm 2,8j6{7-etraligiracigl-paiid®-yimethyl] -
ﬁﬁerﬁrpﬁ%ﬁ'&%%n gyﬁféﬂg?&{ formula A is where R2 is

and R5 Is pheny “Substi t ut ed by one
n the phenyl selected fromthe group

substlt
cons@?ﬁ%‘?@P erlreéw@rbodankrwo foronde IAiskyhers Bbsmibutylethdbybere R’
nqjmgﬁrsubdmh@@ B onk QVRTitRhK QXL ted! AW Fheéd rkse% Joweg allcyl and lower
;g%s}% b hal ogen, nitro and acetam

@ 004/ 001289 -13 A nore preferred

compound of thls enbodi ment is where the one
subsRepraeentative of thid gfereed embodiment of formula IA is a compound selected

from the group
N-{4-[3-butyl-1 ~(Z—ﬂuoro-benzyl)-2,6~dioxo—2,3,6,7—tetrahydro-lH-purin-S-ylmeﬂlyl]-
phenyl}-3-trifluoromethyl-benzenesulfonamide;

: N~{4ﬁ[3—b11tyl-1-(2~ﬂuoro-benzyl)~2,6-di0};0-2,3,6,7—tetrahydro~ 1H-purin-8-vlmethyl]-

phenyl}-4-isopropyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-3-methyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- IH-purin-8-ylmethyl]-
phenyl}-2-trifluoromethyl-benzenesulfonamide;

N-{4- [3—buty1—1-(2-ﬂuoro-benzyl)-2,6—dioxo-2,3,6,7—tetrahydro-1H—purin—8—ylmeﬂ1y1] -

- phenyi}-4-ethyl-benzenesulfonamide;

N—{4—[3—buty1~1-(2~ﬂuoro~benzyl)-2,6-dioxo-2,3,6;7~tetrahydro-IH—purm-S-ylmethyl]—
phenyl}-2-methyl-benzenesnlfonamide; and
N-{4~{3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7- -tetrahydro-1H-purin- S-Ylmethyl]
phenyi}- -4-trifluoromethyl-benzenesulfonamide.



A compound representative of the preferred conpound
wherei n the phenyl has one hal ogen substituent is
sel ected fromthe group consisting of 5
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phenyl } - 4- chl or o- benzenesul f onam de; N-{4-

Ej 3-b imtn)bﬂiel' e&er&éd@ﬁ&dm@ﬁwdf)foﬁnﬁa 4 R%Rrede B 18 nlbufldrn@here R°
r -
i R id o oE behébitiepb stssieddrom e group mitro, alkoxy and alkoxy

@b dvannted bl héldedd. uor o- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7-tetrahy

dro-1H purin-8-ylmethyl]- 1o

h
P- ?2’% P B R SO B el i e selcted
Oﬁﬂ ﬂﬁfﬁﬁt hyI] - phenyl }-3-chl or o- benzenesul f onam de;

1 | uor O enuzoro enzy6) dlso oo -2, % 6’67 @tr?h drr%)l hl}% purip- 8- %lmethyl

| Pb ﬁ{ﬁﬁ ﬁ‘gFHSHD}EthYI Bieppsulip H‘Pqnlfkro benzenesulfonam de;

Ne{4-[3-butyl-1-(2- ﬂuoro-ben zyl)-2,6-diox0-2,3,6, 7—tetrah ydro-1H- ur1n—8 v{rlmeﬂlyl
uor p- benzyl ) d| 0X0- g

%éwgsbmﬁfﬁybﬁﬁﬁ“% 09‘1‘ hyl ] -

phéenry3 bu@l~ﬂl—(&eﬁmdv®mﬁeﬁ&,@dﬁ@i‘®aﬂ5 dﬁ’rteﬁﬂl(ﬂydl;o 1H-purin-8-ylmethyl]-

_ Ehi&%; lrﬁé&&y_ en% sh%)r{?%ﬂrl?&%gl )" 6-di oxo-2,3,6,7-tetr

“puty. -@r(@ zmasllﬁfdmmiadé,? -tatreltizo- 1hf-phisinrlepimethyl] -

~ pHbOA ﬁ&ﬁﬂugﬁoﬂe&{ P} Lﬁfo\{\@ﬁﬁ@e R2 is n-butyl and

where R5 20 is st ituted by one substituent

sel ect fro group Iovver alltyl and | ower

ubs ErOtheE re?laqo PR heinbsb mberedt” i rtsity! and R is pheny!

p[‘t&h&[té@ﬂy aﬁ@ﬁwsﬁ@@ﬁts edledted fitnaht ? c@nsﬁﬁﬂi@% Mkver alkyl, lower
e LS YR, ol kS ti“

%.l%y]feﬁu%g# ted béf% ogen, lower alkoxy, lower alkoxy substituted by halogen,

aRy®ant seta?id8, 6 7 tetrahydro-1 H purin-8-ylnethyl] -
25 phenyl }-3-tri f1 uor omet hyl - benzenesul f onam de; N-{4-

[ 3- byt ¥he ino%%rfe ] %ﬁ%ﬁ?ﬁ%{ér)t e o Rttt Card WERLLAMW further

dro- [ H pur]
BIES, yrqferzle %lm%rpymtlwhm thegwiofhekgen eitbstifiefits-are chloro.
[ 3-butyl -1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

dr o- REbaestnitdtive of tH¥riirkd Com ound When the two halogen substituents are
%He%}d - 3- et hal -b%qrblz ezg onam de; 30
PLL ¥ 3. BIPPHnf selest figem DERIPICPLSting@f oxo- 2, 3, 6, 7-t e

_ Nr-{alhﬁﬁdbmwl l+-(Rifluopo-Bendpl)et, B—)ﬂhc}xo 2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -

2 tri £luor onet.Ayl - benzenesul f onami de; N {4
4— ic
3—5 %rf"li’l? IS §’26d|ox02367-tetrahy
Nrb’c’[ iyl il-r{28‘1uyoi‘cn‘btltzyl)}2 6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-2,5-dichloro-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-&-ylmethyl}-
phenyl}-2,6-dichloro-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6~dioxo-2,3,6,7-tetrahydro-1H-purin-8- Y]Inethyl]
phenyl}-2,3-dichloro-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1 H-purin-8- Ylme‘rhyl]
phenyl}-3,5-dichloro-benzenesulfonamide; and :
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6 7-tetrahydro 1H-purin-8-ylmethyl]-
phenyl}-3,4-dichloro-benzenesulfonamide.
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dro-1Hpurin-8-ylmethyl] - 35
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dro- I

[ 3-butyl-I-(2-fluoro-benzyl)-2;6:-dioxo-2,3,6,7-tetrahy
dro-|l H purin-8-ylnethyl] -

Phenwrotifer b sOEABRL Rtht HRAZERESHINTUTAE 2 is n-
e bl 5004/ 001280 - 14 s p?evgﬂheeﬁ’Rm

OOi/ 07428 ( i

6 aREnts RientloPRitated Y o halegen sppstitgenis, pnd pertigplerly when one
i eHfechalRigen isebpiesyd is ShibRJ ddduthethly ofaRe heldb& dubs®fbnts is fluoro.
selected fromthe group nitro, al koxy and al koxy

B T LS LR
sehdgingdf 5 fromthe group N-{4-
g\fig%lﬁﬁ%gﬂil—;%(_%éfﬁ@#%bt%ﬁgﬂlé,ﬂ&icb%uﬁzS!ﬁ%é%'aﬁya?mﬁ'}f-iﬁ%fsé‘ﬁ}sethyl]-
phem-P=chlarpi4-flaerodiaesnpsulbanmideesnd f onami de, N-{4- [

- ybutyl-1(@=AdI#01HR Ldhoxo-2,3,6,7- -1H-purin-8- i
I R (L T R e e

-2, 6-di 0Xp-2, 3 _

shen bl st hearseb RoRBRce, 10
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-te

tr ahyw;l othelr [{irﬁmédleognpﬂlﬁﬂtdfﬁ?r%mﬂa IA igl where 132 ils\l_n-b4uty1 ang R’ is phenyl
phen - Xy-be nesu nam.de, a -. 3-bu
Ut 7 050 e SBERRERE g SR et us B peogen
snbshiti@ntd are flhoro.

phenyl }-4-trifl uoronet hoxy-benzenesul f onam de.

AR or R S DR Al L Pl (A R o

is n-but and R5"1 s phen I tute
SOPYYNEPnt s sel ected fromthe group consisting of

E@}(‘@(3-BH?Y41r(2LﬂMF£—be§£}K)|¢t,6$k@§J—' | %,B,%Eﬁénkgﬁ%rd}t&t Bgn—S-yhnethyl]—

ogen,, l.awer al koxy,. .l ower al Koxy substituted by

ﬁﬁF‘ag@ﬁ#*hﬂP‘ﬁOab%@%@&%wé%. % In one nore preferred

&N “b@@-"'bﬁm—l-(mﬁﬂﬂ? Ib&ﬂz)ﬁ)iQﬁ;di%mﬂBﬁ,@fe&\iﬂmgﬁmnpuﬂn-S—Ylmethyl] -
eferred e iment is when the two

ﬁ%’g%& é%’65%%%‘%0%%%?%&5@‘?0&“%?%F“g& 20 Representative of

Dhréd-pr-b gt a-humpdeng b 6rlidtoe?, 645 - teadabydio-1H-purin-8-ylmethyl] -

?Hgﬁﬁ?-ﬁ,ﬁﬁﬂﬁoﬁ?&m&{ysﬂf&ﬁﬁﬁ@ conmpound sel ected from

he ‘group consisting o
3-butyl-1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3 7-tetrah
! pe_/ W@q&pgfyqr%ngpqugd 31‘ formula IA is where R§is n-butyl andyR5 is

pheny bibsButedbEWOfb-HRBER BESM ] PHRAThE Broup consisting of lower alkyl,
lower alkyl substituted by halogen, halogen, lower alkoxy, lower alkoxy substituted by
halogen, nitro and acetamido, particularly where one of the two phenyl substituents is
halogen and the other phenyl substituent is lower alkyl.

A compound exemplary of this preferred compound is selected from the group
consisting of
N-{4-[3-butyl-1-(2-fluoro-benzyl) -2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-3-chloro-4-methyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-3-chloro-2-methyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -
phenyl}-2-chloro-6-methyl-benzenesulfonamide; and
N-{4~ [3-buty1—1—(Z-ﬁuoro—benzyl)-2,6—diox0~2,3,6,7—tetrahydro-1H—purﬁ1—8-y1methyl]-
phenyl}-5-fluoro-2-methyl-benzenesulfonamide. |
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[ 3-butyl-1-(2-fluoro-benzyl )'_2166: di oxo-2, 3, 6, 7-t et rahy
dro-IHpurin-8-ylmethyl] - .
g_hgg%% arfotRer PrGlrOF Q5eBENAE BE At RLAs Yierd¥lis Abudiyl and R is

pheny ﬂl‘iﬁ‘éifa&e%bhw substitgends spkested, fme e greup ednpsihting of lower alkyl,

iz ral 1yt &&ﬁﬁ?&dﬁ&ﬂﬂo n, halogen, lower alkoxy, lower alkoxy substituted by
%El?)ngl }-2, 3-di chl Qéo- enzF esyl on%m e; .30 ,

BT 350, 234 2qetapyde, naghiyl ﬁ*gwe)m e Wi RhweBrl substisuents ae
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phenyl } - 3, 5-di chl or o- benzenesul f onam de; and N-{4-
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PHEva 68 oFupRsiidspensslfopyBidss A conpound
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r consi sting 0 -

Elé?rg)lu}(?fli:Cﬁﬁ%ﬂ%ﬁ%%%ﬁéﬁlﬁﬁi 6- di oxo- 2, 3, 6, 7-t et r ahy

th-[HBp -l r28ludrorbeingl )} 2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
|} =23 Q=4- - | i de; d
E?aﬁm R 9‘2@‘%5@‘?%“@2%?@?5 22, 6-di 0x0-2, 3. 6, 7- L e
&N Q%Pgt}’ﬁ:llp@tﬂﬁoﬁoéﬂwyl‘}&,Mq{mz, 16,7-tetrahydro- 1H-purin-8-ylmethyl] -

phanl-} bl ofprodbddusarhapagaesul f onan de. 10
ot her preferred conpound of forrmula A is where R2

Is nhutyl and RS is phe substituted by t )

nal ot BersETa AeiSe 0 (iR 1y Kiere Bot BRo e Ri
phéryarbstinubbhy thuenubstanents delsoted frodn ﬂﬂer%&aup toexeinp béloyver alkyl,
g)fé“ﬁ% IQ%C?II %@%ﬁ{e@%’f@:&%@%ﬁ%g&i Ig’menlereaﬂo%q, Tower 3 a]fch%f stbstiiBted by
h@dogam pitre ardacktagid®- b eney befd rd ainpomnd, vWatt6thTed sabstithynts on
HeQhEhFIRhé t 5

b R T ot i g ower allyl and hlogen
N-{4-[3-butyl-I-(2-fluoro-benzyl)-2, 6-dioxo-2,3,6,7-te

t r ah§dPBPOHDG EeRrpreptaliy erefithis [Preferred compound is selected from the group
phigByihg o2, 6- di f | uor o- benzenesul f onani de; and
N—{4-[3-buty1—1-(2—ﬂuoro—benzyl)—z,6—dioxo—2,3,6,7-tetrahydro~1H~purin—8-yhnethyl]u
phenyl}-2,4,6-trimethyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-yimethyl -
phenyl}-4-chloro-2,5-dimethyl-benzenesulfonamide; _
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -
phenyl}-2,4-dichloro-6-methyl-benzenesulfonamide; and
N-{4-[3-butyl-1-(2-flucro-benzyl)-2,6-dioxo-2,3,6,7 -tetrahydro-1H-purin-8-ylmethyl]-
phenyl}-C-phenyl-methanesulfonamide.

A further preferred compound of formula IA is where R? is n-butyl and R’ is
phenyl substituted by four substituents selected from the group consisting of lower alkyl,
lower alkyl substituted by halogen, halogen, lower alkoxy, lower alkoxy substituted by

—
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preferred conpound of formula_kA is where RZ is
n-butyl and R5 is phenyl substituted by two

t d .
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O .
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preferred conpound of formula IAis where R2 is

recd R34k a ndlerRSeridsaroptaeio Hetesoryslid fing with bye omwevo heteroatoms wherein

SLBSE MBI AR B61 FYCE RIS BUBAATALA Gl consiting o

hHlaggéntheﬁawemb ngcﬂ( bgtyroqydmm@m@sgbﬁgﬁed 9t Q@Js@yuted by at least
Q96 Bitut sE0 @ o RGRE Qfﬂl%%nﬂﬁﬁ df %v?errlaﬂx}%m%fo%bﬂ &Ry lower

tmo pﬁeny substituentsTare 5 sel cted fromthe group
c%hﬂ*%¥@@gﬂkwam%w&#n ®ipmidp.ower al koxyl and nitro. A
conmpound exenplary of this preferred enbodinent is

sel ecA esmbs @i fepes@itativg of el ptdtrdigoafponfl iftseldcted from the group

3 bul%/]|1
g% o- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7-t et r ahydr o- 1
HE I{mbut)ﬁl-a -(gHetdwpehzyl)-2,6-dioxo-2,3,6,7-tetrahydro- lH-purin—S—y'lmethyl]-N-

ﬁﬁ%ﬁy %H%&$rﬂHTSIQSrXJ%FHéﬁgﬁéy(5£§ﬁgL%§0xo 2,3,6,7-te

divdlt Q,|=fbxgp ey bt digrd-2,3,6,7-tetrahydro- 1H—purm 8—y1methyl] ~-N-

Pﬁﬂ})ﬁ )5 RoapthaxisRmEhy! - benzenesul f onani de;

Another preferred compound of formula 1A is where R? is n-butyl, R* is

and R®is a 6-membered aromatic heterocyclic ring with one or two N heteroatoms, the
6-membered heterocyclic ring being unsubstituted or substituted by at least one
substituent selected from the group consisting of lower alkyl, halogen, carboxy lower
alkyl, amino, alkyl amino and acetamido.
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N-{4-
[ 3-butyl-I-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy
dr o- | H-é)url n-8-ylmethyl] -
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dr o- 1H puri n- 8-yl et hy| .
phenyl } -2, 4-di chl or o- 6- yl;benfgnesulfonanide; and
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2, 6-di oxo-2,3,6,7-te
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Another preferred compound of formula 1A is where R” is lower alkyl substituted
by cyclobutyl, R’ is

R* ©
11
N—-S—R

~ i

. N O

R*is H and R® is 2 5-membered aromatic heterocyclic ring with one or two heteroatoms
wherein a first heteroatom is N and a second heteroatom is selected from the group
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N-{4-[3-butyl-I-(2-fluoro-benzyl)-2, 6-di oxo-2,3,6,7-te
trah dro 1H puri n-8-yl net hyl ] -
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4-[3-butyl-1-(2-fl uoro- benzyl -2,6 di oxo-2,3,6,7-tetra
hydr o- 1H puri n- 8-yl net hyl ] - N-

t hi azol - 2-yl - benzenesul f onam de) ot her preferred
conpound of fornmula A is where RZ is nibutyl, R3 is

O 11 II-NNR6 OHand R6 is a 6-nmenbered aromatic

het ey ?Tgﬁéférfeﬂ dol uﬂﬂ%f‘fo%ﬁlaQB il WRe iR gr 0at ons, the
25 6-nenbered héterocyclic ring being unsubstltuted or
substituted by at |east one sulstituent selected from
the group consisting of |ower alky hal ogen, carboxy

| oner al kyl, am no, alky $ “d agetan1do WO

~a
11289

2004/ 074288 PCT/ EP2004/ 00

O

>

R*is H and R® is a 5-membered heteroaromatic ring having two heteroatoms wherein a
first heteroatom is N, and a second heteroatom is independently selected from the group
consisting of N, O and §, the 5-membered heteroaromatic ring being unsubstituted or
substituted by at least one substituent selected from the group consisting of lower alkyl,
halogen, carboxy lower alkyl, amino, alkyl amino and acetamido.

A further preferred compound of formula IB is where the 5-membered
heteroaromatic ring with two heteroatoms has two lower alkyl substituents.

Exemplary of this preferred compound is a compound selected from the group
consisting of
1,2-dimethyl-1H-~imidazole-4-sulfonic acid {4-[3-cyclopropylmethyi-1-(2-fluoro-
benzyl-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide;
3,5-dimethyl-isoxazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-
dioxo-2,3,6,7~tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide; and
1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-
2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide. '



-18 A conpound exenplary of this preferred conpound is
sel ected fromthe group consisting of 4- [3-butyl-
| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu
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4-13-butyl-1-(2-fluoro- benzyl) @ 6-di oxo-2,3,6,7-tetra
hydro- 1H purin- 8-yl met hyl ] -

4 LA pReeas ﬁm%guﬁ%%ggﬂéﬂéﬁ e foe spgprbse
gp@rq_ap:p@@nq: Angwjthrep [hyte]'oaN;ms has one lower alkyl substituent,

pyridi n-4-yl - benzenesul f onam de; 4-

[ 3- bRk J_Ffesén‘tﬁt%’efdf Hak Iej?e?ﬂ:%lﬂ))np%uﬁd 206 Rpouid elbctt BEbA e group

dro-1 rin-8-ylnme
BORSH n@l -2-yl - benzenesulfonam de; and 4-

[naetmxm-p&ra(za}efd-yﬂfommmzw cl@gﬁg?!ﬁ@etﬂyliﬂ, -62-frubRtha2yl)-2,6-
pyr’aggl te& gﬁé {){E—tﬁéﬂ%ésw gnﬁ}iﬁ‘ 1 ,&Fﬁéﬁé‘iﬂd

m@ﬂfﬁmmmbmda@rd@4 a-dyélopls)py(hmﬂeylﬁz-(Ewﬂuoro-benzyl) 2,6-

i s&;ﬂt and’ %‘ﬁﬁyﬁgé}p %%‘Jérge}gm ﬁséﬁm Herolc?lycol |1§ Ir:e|4ng

with one or two heteroatons where a first heteroatom

i s NAdmather pretesied chewerndeiformnsladBisvhed tha omentered
GERHRAToRBASTHAE Witll tR hbteANifors hdshie B ARST & stituent and one amino
het erocyclic Fing being unsubstituted or° substituted
BYPSHU9East one substituent sel ected fromthe group

consi sting of |ower alkyl, halogen, carboxy |ower

al ky Exeraplarooef this pyéfeaed ttﬁn}ajifﬁd&ﬂfeaﬁh@@unag -amino-4-methyl-

R S e T BBy TR LR pdihe g etiono-23.67-

te8rahgd sy i Kt purin- &-ﬁrhctbvbpbemd}yhma@ t6ifldomoxanetlc 3¢id salt.t et r
ahydro-| H purin- 8-ylnethyl] -pyridin-3-yl}-amde.

Anot Reg:riE &fé&é RIPB r
R T (o T ST A
eteroaromatlc nng Wl two heteroatoms has one lower cyl substituent and one

acetarmido substituent,

Exemplary of this preferred compound is N-(5-{4-[3-cyclopropylmethyl-1-{2-
fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenylsulfamoyl}-4-
methyl-thiazol-2-yl)-acetamide.

Another preferred compound of formula IB is where the 5-membered

heteroaromatic ring with two heteroatoms has one lower alkyl substituent and one

halogen substituent.

Exemplary of this preferred compound is 5-chloro-1,3-dimethyl-1H-pyrazole-4-
sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-phenyl}-amide.

Another preferred compound of formula IB is where the 5-membered

- heteroaromatic ring with two heteroatoms has three substituents selected from the group

lower alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and acetamido.

Exemplary of this preferred compound is 5-chloro-1,3-dimethyl- 1H-pyrazole-4-
sulfonic acid {3-[3-cyclopropylmethyl-1-(2- ﬂuoro—benzyl) -2,6-diox0-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyll-phenyl}-amide.
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nNtNMO 25 R4 ié Hand R5 is a 5-nenbered aronmatic
heterocyclic ring with one or two heteroatons wherein
a first heteroatomis N and a second heteroatomi s

WOHOEBT4EEE from t he group WO 2004/ 074288 PCT/EP2004/001289
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PCT/ EP2004/ 001289 - 19 consisting of N and S, the

5- menbered heterocyclic ring belng unsubstituted or
subst,i t i.tuent selected from
t he gArn %%egggﬁéf%ﬁoﬁ§d?g%%%2%f% ?‘%%eéf 6Sgen, car boxy
I ower al kyl, am no, alkyl am no_and acetam do.
Representative of this preferr npound i s

5-chl oro-1, 3-di mret hyl - I H ol e-115 4-sul fonic acid
{6-[3-cycl obutyl met hyl -1 - oNroStdhizyl ) - 2, 6- di oxo- 2
,3,6,7- tetrahydro-| Hyp 8-yl e hyl |
-pyridin-3-yl}-am de. Another preférred conpound of
formula 1 has the formula F O Gx5¢c>R3 IB. A
preferred_conmpound of formula IBis wherein R3is R4 O
R $- IRand R) ispheind skbitate®by atleast Brapristinedt selected from the group

?Sﬁﬁgtf?%r& Bk 9.](1)(541]., Ibgveklﬁg%%bgﬂfﬁteﬁ%kgﬁﬁ%%ﬁ'ﬁlo\é@? &8 dkoxy, lower |
ia

L rst Heteroat I's N, a seco eroaromrs
rheEp asated bkalegencritorgfhacsiamiiooup consi sting of
N, O and S, the 5-nenbered heteroaromatic ring being

uns ubsfuirthe 9@fedied cSmBShhd i BFmMAM IBls WEBASR* @18 and R is phenyl
substit l.ected fromthe group consisting of

HEM S
FRRREUtS Ry Pe b3lageia| ogen, carboxy | ower al kyl, anino,
al kyl am no and acetam do. A further preferred

conp&uenphfy éfchivpkeerd ¢anpdveidds Naf-B-eytepbaiybdethyl-1-(2-fluoro-
R e R S b Y

efvdfopamideconpound sel ected from the group
consisting of 20 1, 2-dinethyl-IHimdazol e-4-sul fonic

aci d A fhrihdr peerRACBRYLIRA BYornuladBlid WRER R is H and R’ is phenyl
substituted by one alkoxy. Exemplary of this preferred compound is N-{4-{3-

- cyclopropylmethyl-1-(2-fluoro-benzyl}-2,6-dioxo-2,3,6,7-tetrahydro-1 H-purin-8-

ylmethyl]-phenyl}-3-methoxy-benzenesulfonamide.

A further preferred compound of formula IB is where R* is H and R’ is phenyl
substituted by one acetamido. Exemplary of this preferred compound is N-(4-{4-{3-
cyclopropyimethyl-1-(2-finoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1 H-purin-8-
vimethyl]-phenylsulfamoyl}-phenyl)-acetamide.

Another preferred compound of formula IB is where R* is H and R’ is a 6-
membered heteroaromatic ring having one N, the 6-membered heteroaromatic ring
being unsubstituted or substituted by at least one substituent selected from the group
consisting of lower alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and

acetamido.

A preferred compound of formula IB is where R* is H and R® is an unsubstituted 6-
membered heteroaromatic ring having one N. Exemplary of this preferred compound is
pyridine-3-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl}-phenyl}-amide trifluoro-acetic acid salt.

Another preferred compound of IB is where R* is H and R* is a 6-membered
heteroaromatic ring having one N is substituted by two halogen substitutents.
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benzyl ) -2, 6-di oxo-2, 3,6, 7-tetrahydro-|1 H purin-8-yl nmeth

yl] -phenyl}-am de; 3,5-dinethyl-isoxazol e-4-sulfonic

acid {4-[3-cycl opropyl nmet hyl - 1- (2-fl uor o- benzyl ) - 2, 6-
{4-[3-cycl opropy y ( %?@i&aﬂwpﬁlzss’

am de; and 1, 3- dlnethyl-lkkpy? fazol e-4-sul fonic acid

{4- [3- cyclopropylnethyl-l-(Z Tuoro-benzyl) 25

23 B A SO BBN P LI L gtcs.

M@lpmvlw@flér%@qmm@ﬁh?@fdmm—aﬁm-teaahpdmﬂéieurm 8-
LhgethyITRIRRRY Iﬁqmﬂ@t eroaromatic ring with two

het er oat ons” has one Iomer al kyl substituent.
Representative o thls fer d co ound is a
conpgﬁﬁ@mgéFg@¥ g@@#@%ﬁhg of s
nethyI-IFprrazoIe 4- sulfonlc a |d
{4-]3-cycl opropyl net hyl - I - (2- fRUoDo- benzyl ) - 2, 6-

di oxo- 2, 3, 6, 7-t et rahydr o-Ftpu inH8-yInethyI]-phenyI}-
am de, and nethyl-|Hi @ B—4Ssi oni ¢ aci d
{4-[3-cycl opropyl met hyl A&x(2<f | uollo- benzyl ) -2, 6-

di oxo- 2, 3, 6, 7-t et r ahydtf o- |'H puri n¥8-yl net hyl ] - phenyl } -
am de. A further preferred conpound ofanflornula IB is
where the 5-nenbered 10 heteroaromatic ring with two

%&ﬁﬂg@@ﬁ@ﬁ%ﬁs %ﬂ@r ARV IExaihK by %tﬁlﬁ?réﬂﬁkgg c&ﬁ%lﬁﬂqs N-{4-[3-
LTI L R R MIR VIR ORI

tyhhethal] @hbag tHdeditinesudfondmide.
{4 [ 3-cycl opropyl net hyl -1 - (2-fl uoro-benzyl) -2, 6-di oxo-

- lelcn- | ]Js3phenyl } - am de
t rif ?L%%etr ée@?%&j{fg?ﬂé) < gl%}f.f@rfgﬂ %hﬁ%%ré;l{ 1? eferred
conmpound of forrmula IB is where_jhe 5-nenbered
het eroaromatic ring with twg hefergat ons has one | ower
al kyl substituent and one et am do gybstltuent
Exenpl ary of this preferr ioﬁw
N- (5-{4-{3-cycl opropyl net
f1 uoro- benzyl) -2, 6-di ox%-2, 3, 6, 7- tetrahydro | H purin-8
-yl met hyl ] - phenyl sul fanmoyl }-4- 20 ’
met hyl -t hi azol - 2-yl ) -acet am de. Another preferred
&8 ingdd el elhiert BF istidreerlabkyil smivkve ricetrpéarp efmbidyeefered compound is N-

AR e e e SR B SRR ¢ DB Faro®Y B purin- -

ylmethyl -phenyl}-N,N-dimethylsulfamide.

Another preferred compound of formula IB is where R is

il
N—ﬁ-—-Rs
. O
Ar
R*isH,and R’ is , wherein Ar is selected from the group consisting of a 5-

membered heteroaromatic ring fused to the 6-membered ring, having one, two, or three
heteroatoms, and wherein a first heteroatom is N, a second heteroatom is N and a third
heteroatom is selected from the group consisting of O and S, the 5-membered
heteroaromatic ring being unsubstituted or substituted by at least one substituent



Exenpl ary of this preferred conpound is
5-chl oro-1, 3-di nethyl -1 H pyrazol e-4 25 sulfonic acid

4-
W‘{{%’DH%P%ropw met hyl -1 - (2-f1 uor o- benzyl ) - 2, 6EEF/ER0H0034289
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the group consisting of

,6,7-tetrahydro- 1 H purin-8-y.nmethyl] -phenyl}-am de.
Anot her preferred corrpound of Tormula IBis where the

r ; t
E%‘é@{fﬁfé%‘h;%%%‘lﬁfﬁé{%%é% st At Cheby =Bl 098 i mino
Aqming 4pd gesamidgr boxy | ower al kyI , am no, aI kyl
am no and acetam do. 30 Exenplary of this preferred
c onpaxadplhsy Sk pefardd Sttt duihdinRY- AR Aid {4-[3-
fon| ?
?P§°Bf}a i pgrineenpeorl B8 Hiusr o Berisyryrdso-d Fapwi 8-
ﬂ;&tﬁyl?—phatyihhmﬂieo- 1 Hpurin-8-ylnethyl]
- phenyl } - am de. WO 2004/ 074288 PCT/ EP2004/ 001289 -21

Anot 3ii.s where R3
R e R e s i

subst ituted by at |east one subs,,t [ t uent selected from

| ower Tal K91, 1ower al kyl

substituted by hal ogen, A, liower, al koxy, |ower 5

al koxy substituted by haloge Nrtf-oRand acet ami do. A

further preferred comouynd forrdula 1B is where R4

is Hand R5 is phenyl ‘substitute by one hal ogen.

Exenpl ary of this preferred conmpound i3

N-{4-[3-cycl opropyl net hyl -1-(2-fl uoro-

Bé[szlymr Pkyd add BX 3-25- -Bieibéretidicteaduy dmatid Haphaving Bro/batebhtoms

enPQ A he h}ate?’oaﬁé Wi 3%9 a ?Sclﬂﬁ& F%%fga{c»\%ﬁ %:fnéeﬁtw s‘eﬁg{ed from

r e erre
E&s greup ﬁ@wwtmg 9ﬁNs 3 atndtSe therdymembergtl ﬂaes(:yoar@s@eh@nag heing
bH!ﬂﬁ)Sﬁﬁﬁé@&r s%gstftﬁfga 1east obfe étfbs{lghent selected from the Zgrou%

cycl opro 2-fl yora-benz

FORHNE H%W? ip@?lpﬁﬁl% car, §P RN qll¥y W@ﬁw it aid
actamidaoxy- benzenesul fonami de. 15 A further preferred
conpound of fornula IBis where R4 is Hand R3 is

? E?g%ﬁ%ﬂéﬁf ﬁ%gra%ddgqqlgpq%ﬁl as? z{(n der{? ounde srepzcted)from the group

consisting of

1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-
2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl}-phenyl}-methyl-amide; and

5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-

fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl}-phenyl}-methyl-

amide.

Especially preferred is a compound of formula I selected from the group consisting
of _
5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-
fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide,
1-methyl-1H-pyrazole-4-sulfonic acid {4-{3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-
dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide
N-{4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-
8-ylmethyl]-phenyl}-3-methoxy-benzenesulfonamide,
N-{4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-
8-ylmethyl}-phenyl}-3-fluoro-benzenesulfonamide,
5-bromo-6-chloro-pyridine-3-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-
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cycl opropyl net hyl -1 -(2-fl uoro-benzyl) -2, 6-di oxo- 2, 3,6,
7-tetrahydro- 1H puri n- 8-
| met hyl ] - phenyl sul f anoyl } - phenyl ) - acet am de. Ano
F&@g conpound of fornula IB is where R4Pp§mﬁ”EH@0559
RS is a 6 20 nenbered heteroacggmatic ring having one
N, the 6-nenbered heteroaronmatic ring belng

llmsxyﬂ))stﬁtditb}e_d2 0f, Atdashydrot 18U plyin & ylheast yl}-amlde

siiaputpeepleied [an UG rovh G st EEL
lukyd-bemdyhe?, @fdnbxoazga,ﬁanueﬂmhyd@oﬂﬂepmﬂqzh@enhmwnﬁ} amide,
flq Hﬁ’ljlé%hylfl%H ggﬂgﬁr G- ﬁifoifc HadaF Fég'clﬂgropﬁl ethy -bl%b! huoro%enzyl)-

aroma Ic rin

%ﬁlﬁﬁaﬂyﬁ @?*t@frﬁhsfd{ﬂ éHewgdsarbngbyimhmyn ~amide,
W—(i- -'['?-‘cfd@;%bf)eﬁiega)ﬁ (@ ﬂw.zoro-be{xJ Po d10x0| %3,5 7= tegah&dro -1H-

—Cl¥n Ff I et
elﬂ@f B Wﬂs@lfilﬂ%llhﬁ wedylthige ’ﬁﬁ@ﬁyﬂ?, am de
mmmu% aredgithisz ACEbulahi acuM@I dwr@f) 1qoazvmw}9

Tseatonp: dﬁ@\ Ea iy {faﬁﬁ'ﬁfﬂgﬁﬁﬁahwﬁ tlicp qw%oawe fifporo-

hadtmgemﬂ @ln,bst i tutent s WO 2004/ 074];288 f
?ﬁ%%gn%q ng]t%egg 75 ogg % dcgﬁ’rﬁtgy ?egfﬁ %O@I riuoéglb&nzyl) 2,6-

{1px0-2,3,6,7- tetrahydro 1H- purm 8-ylmethyl]-phenyl}-amide,

13- &)&Qﬂ%@ﬂ@ﬁﬁhﬂﬁidw l=dgfoRict ahﬂ%ﬁ? Qgﬁ ﬁﬁlﬁﬁlﬁle@fx {%Q%&OI%

hyd | H
A A 9Lt r@%‘ﬁ‘%%qﬁdfbpummﬂ;

Ilsmetﬁﬁl Q‘IldmcMZ&eRﬁsulQm@a@@ F‘UEZ%OE& ~benzyl)-
,&%A%o?% Zl%yé 7= te%xa%ngroaiﬁ@oijnr}- —Yfmgt{)}%{ en)g} -ami e?u nd s
&+ ¢4- O reopir nmﬂlhythy}ld( (2- ﬁddm!b@niﬁi@)rll,ﬁld)oﬁ,—ﬁﬁ @L?Oﬁé&aﬂyd}c)ﬁl,fj -purin-
%jlﬁ%ﬁ]]?{}yﬁ{ ?ﬁinésu ﬁ]yr%‘?%‘%éine gt ]her preferred

gﬂeﬁ dmmylrﬁ}ﬁ@ytaoleséc—vﬁ&nm: R {4s[3-B¢loPropylmethyl-1-(2-
ﬂuoro-benzyl) 2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-methyl-
arnide,
quinoline-8-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-
2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-phenyl}-amide,
N-(4-{4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1 H-
purin-8-ylmethyl]-phenylsulfamoyl}-phenyl)-acetamide,
N-[4-(1-benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl)-phenyl]-4-
methyl-benzenesulfonamide,
pyridine-3-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide triffuoro-acetic acid salt,
N~{4—[3-cyclopropyhneﬂ1y1-1—(Z-ﬂuoro-benzyl)-2,6-djoxo—2,3,6,7-tetrahydro—lH—purin-
8-ylmethyl]-phenyl}-methanesulfonamide,
N—[4-(1—benzyl—3—buty1~2,6—dioxo—2,3,6,7—t_etrahydro- lH-purin-S-ykr'lethyl)~pheny1]—
methanesulfonamide,
5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {6-[3-butyl-1-(2-fluoro-benzyl)-2,6-
dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -pyridin-3-yl}-amide,
5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {6-[3-cyclobutylmethyl-1-(2-fluoro-
benzyl)-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-pyridin-3-yl}-amide,

1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-
2,6-dioxo—2,3,6,7—tetrahydro- 1H-purin-8-ylmethyl]-phenyl}-methyl-amide,

—_——



NSRS O 10 R4 is H and where RS is |ower alkyl
am no. Exenplary of this preferred conpound is N {4-
[ 3-cycl opropyl met hyl -1 - (2-fl uoro-benzyl) -2, 6-di oxo-2, 3
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- N, N-di et hyl sul f am de. Anot heps preferred conpound of
formula IBis where RBis RAO1I1l NSRS O 15\

'Q}L 3R¥udyB1h-ARBEb-FaB-2.6 Mb?df)% ?n‘@rted:aglyﬁfdt B g(ﬁﬂn'f E%ethyl

consi sfing of a b5- ere omat’|

' Yﬂéﬂfaé’iéﬂizén?s Ol@rh’éﬁ’bered ring, having one, two, or

t@msuwheq@ﬂ@af@ﬁalzynrmls ~ahb &, 316,2- téttdh§Br 1 S EH8H -8 Rrh Sthyl |- N

d heter.oatomis N and a third heteroatomis

§’3T1 "gﬂ?g?f&ms f> consisting of 0 and S, the
&«[ﬁehﬂmg}—bdz -Apotrebarzgh s nfrdidxo-2,3,6,8-tedhygras nE yhain-Sylmethyl]-N-

%%%éég%ﬁéﬁ%ﬁﬁf east one substituent WO

1001289 -23 selected fromthe

@“BubquHZ@Drﬁgb@ﬂYDeﬂs@dicajokm 6,7 Hetkadydrm- 1 epuzine-ylimethyl]-N-
ldﬁl xyﬂ,beﬁgﬂgg@fon%luhgl m no and acet am do.

rre ound i s

32@ Li (%;rﬂ§9{q-bﬁ}2§1)a?@$-g1qxg %33 7-tetrahydro- lH-punn 8-ylmethyl]-N-

C(YG'SDMIQ@M&IHIQ{ Wazdl- 4-%3%&&@6&31&1@%&&5 2, 6-di oxo- 2, 3, 6,
7-tetrahydro-| H purin 5 yl net hyI] phenyl} am de

Anot Ej’l (fp ‘1‘; Flgsr q\fg%e ”BOUI{‘&% O?E’ng %v%on are pre?erwgle en?bo%gments of

thlS invention. As defined above, a prodrug is a compound that may be converted, under -
physiological conditions or by solvolysis, to a pharmaceutically active compound.
Prodrugs are generally known in the art. See, for example, Design of Prodrugs,
Bundgaard, Hans, ed., Neth (1985), 360 pp., Elsevier, Amsterdam, Neth. In accordance
therefore, the compounds of this invention further include their prodrug forms.

In a further embodiment, the present invention is concerned with a process for the
preparation of a compound of formula I of the present invention, which process

comprises cyclisation of a compound of formula IT

O
N
R1/\N | \”/\Ra
)\ O
O N NH2
Ly
R

wherein R, R? and R are as defined in any one of claims 1 to 36, to yield the compound
of formulal

In a further embodiment, the invention relates to pharmaceutical compositions

comprising a compound of formula I or a pharmaceutically acceptable salt or prodrug

thereof, and a pharmaceutically acceptable excipient.

In a further embodiment, the invention relates to the use of compounds of
formula I as therapeutic active substances, especially to the use of compounds of formula

for the preparation of medicaments for the treatment and/or prophylaxis of diseases



R4 is lower alkyl and R5 is a 5-nenbered

heteroaromatic ring having two heteroatons wherein a

first heteroatomis N and a second heteroatomi s
WPINIEMEENt |y selected from 10 the group condiCHFRIB04(H01289

N, 0 and S, the 5-nenbered heteigearomatic ring being

unsubstituted or substituted by at |east one

swbs:hmtemndraami ®ith QHOJthEﬁdlﬁ‘}Qu%@ é@boﬁ%ﬂ:ﬁké Lhe gnogft, specifically to
WerSe atﬁory%,o g %e ?r bot>k<1 | ower
)1/]| 8 cERul dor EleHpreat 9f1'(YP€ 2 t:habetes

preferred conmpound is a conpound sel ected fromthe

groupp; 15 j.sting of
1, 3- %ﬁ%ﬁ%ﬁ%yrazol e-4-sulfonic acid

{4 [ 3-cycl opropyl net hyl -1-(2-f1l uoro-benzyl) -
2, 6- P EHratono GST{P@PCKhydro 1H purin- 8-yl met hyl ] - phen
yl }-net hyl -am de;, and

5 5-chl@rek lcelﬁ. ﬂ&?sﬁﬂlgy({ﬁswi @FP?%%&% &spe&&éld volu%:els %f lysis buffer (50

{IFM;E C%‘e‘r‘r‘?sr’o F@Wﬂﬂ’ @ffés)z-lﬁ@mbéhydiumct}ﬂbmdu(ﬂ\hf&&) 10 mM
}dﬁid—l&llaﬂnetehh@&ﬁl: haideEbyh) %Qnm%cmthlzz‘éi g % NophdetP -40,
et a5k %Ps 2 cor}g qcnd orrihﬁf)o rmul a
rolp SO TREPEES P Ot gfotease i itors, mcubated Wlth Iysozyme at 200
{Snwirwgnams/mliemﬁcrmi:hyﬂ robhlr félﬂpai’a@lh% #rd9ehic@RH 4x8¢ blonds at 4 °C.
to. itk PR ABLRRY 1 AHRY ot 30 Sim o rermpvednptates malspah e 5
;ip efggg};;faa lgh@qdym}m glntaibanSepharose (Pharmac1a), washed with lysis
iffef
{4 g‘ég t{;%r ?ﬁﬁﬁ%@ﬁé }%# E"%]ﬁuor oERSERINE-40-6GST-PEPCK was
‘“‘F‘Zélx L\;ﬁeF W@lﬂ@gﬂ@%ﬁ&ﬁ’ glntasnglhmé”hh yhited protein was
-c hesmytatedamiddialPed 4 2=
; Rel oo benpet 105 €S EIRGRR TS i oaclgipmaripe V2
15 et ne%ll H@;]]JZ% aCl, 2.5 mM EDTA 5mM DTT, 30% glycerol, pH 7.4,

ap&eirm]tr}atsmr‘e(ﬁ hoxy- benzenesul f onani de,
N-{4-[ 3-cycl opropyl net hyl - 1- (2-f | uor o- benzyl ) - 2, 6- di ox

o- 2, o-1 H purin 30

8-yl me §E§CY<IHL£I g%g%ﬁqi 3-fl uoro- benzenesul f onam de,

5- brogo -chl oro-pyridi ne-3-sul fonic acid

{ 4- [ 3he rhibigers sifedief thylcompoRnds ofthe pid 00%hEEA 38BEPCK

E’&B}hﬂﬁ%@@% aﬁterm_%ﬂed usmtg recor%b1 ant an ?]Sogc th

benz tra Fo- pu

20 ﬁqrey %@r}ﬁ, Pyt %fﬁf( Jﬁrgu E. coi:r asa GST—fusmn Guanosme tnphosphate (GTP) and
ﬁmgrm@dépeadanmm xemwlcsfafwédrh{e%t&beﬂr&on of
‘{g% 'iic%ta? l%ac? Hg ?cp 132(1' %g sine
uor 6- enz anpsinediphoshlaie (GRR) pad plosghoenol
pyromete KDER). 'lﬁhenyctt}onamt led to pg'ruvate kinase and lactate dehydrogenase
%atzﬁ : dqg%:éﬁg%? !(1)1&1![ ﬁ% mg@ﬁ%jl rejxlac:?;rl:rJ fa[tra ?tsr%ﬁg Py yeasuring the change in
25 absorbance at 340nMp Chang H C. and Lane M.D.,, J. Biol.Chem. 241:2413-2420, 1966).
The following modifications were made to the protocok: 2.5ug of recombinant, human
cytosolic glutathione-S-transferase (GST)-PEPCK was added to a reaction mixture at
room temperature which contained 0.3mM GTP, 0.3mM oxaloacetate (OAA), 3mM
magnesium chloride (MgCl,), 0.075mM manganese chloride (MnCl), 30mM pofassium
30 phosphates (K;PO,), pH 7.6, 1mM dithiothreitol (DTT), 0.2mM adenosine diphosphate
(ADP), 1mM nicotinamide adenine dinucleotide, reduced form (NADH), 0.9Units/ml
each of pyruvate kinase and lactate dehydrogenase and Img/ml bovine serum albumin

(BSA). Test compounds were added such that ﬁnal concentration of DMSO was 10%.
Reactions were run for twenty minutes. '
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2- ankénc aﬂ.} r@i‘}l’ ﬁﬂﬁlv%resdé AR £ccBisk to Michelis-Menten
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10 [ 3- cygehenl Q@g@lﬁ@;ﬁ‘bﬂﬁfsﬁrﬂﬁe&%ﬂjm% benzyl) -2, 6-di oxo-2, 3
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{4-]3- cyclopropylnethyl-l-(Z 20

f | uoConipenmys Wi, the ghnerabf@mdlasprpvided hedeirdmay ¢-prsnated by
ggpg&{iaﬂ ok am%gyéﬁm@@&il%komaﬂb&% i Alh B8 Bres vhite0kE 7
faclpsiece \idiedppien yiraehynplPyadovas|to srpatetAljnedeguing dsriyative ofa
15 4,38 grisuﬁst‘it%ttécﬁ&)ﬁ%ﬂi w?ﬁ:h%‘fér thén %—:a}zfﬂeﬂﬁ\lil{hya{ s]ulfonyl chloride to form the
|dezlze'3fsrlifa%m§1@ r@fwa(ﬂ‘fé Iaftl% @%@ @ﬂ%%ﬂﬁ% $%W§HY€6 alspycontain

25ac:t1ve ﬁlnctlonal groups, further derzvauzanon was possible by application of standard
LB q&ltjlehsty I R0 8 . amy péssf%ﬂeecmésgem%fe%gﬁbs%d

[sdif¢rieoiida dytivaliveuiylea@iof-of ao X 3,2 1rBnbstituted tramthymbraontanipg an

20 né#ﬁ)y?l&%ell r Sut Eée{és%?é)%ﬁlgﬁr% wbth a sulfongl chlor éd tﬁefdg{r;]lfecd dae(r:llvatwes were

@eﬂﬂsﬂd@bwr@mﬁéﬂ@}bl%tth%dﬂon@@l&elCemﬂb%trﬁi% ipcorperaing s

%o§11pgn¢.7nt ih&f thabyreh & cleh e i!n"b‘lﬁ:e)blf Rt teahailivle or aniide

trifluoro-acetic acid salt

Rr¢AIP3- cycl opr opyl net hyl - 1- (2 fl uoro-benzyl) -2, 6-di ox
0-2,3,6, 7-tetrahydro-I| H purin- 8-yl methyl]

- phemtlelmsibl anesiok besparhgeme of the 1,3,8- tnsubsututedxantbme

25 ’%bﬁtﬁ%ﬁgiﬁ ﬁ%taﬁﬁn?g%%gh%ﬁmg ﬁ&‘%avﬁéég ul% 7%15e% H%héﬁjfro? preparatlon

of slifoemide Beriliativtstiy Shoms-ipyelent - faxsimgffom: comuiettially available 6-
{a§n1L1§—"1PP£>§{Ilnnlid1£g '2]:4| &i8h8 2,%@9&011 "k nitrogen at position 3 to give
compounds of general structure 3 was achieved using the procedure of Miiller as
described in Tetrahedron Lett. 1991, 32(45), 6539. Compounds of general formula 2

30 were converted to their per-silylated derivatives by heating in commercially available
1,1,1,3,3,3-hexamethyldisilazane (HMDS) in the presence of a catalytic amount of

commercially available ammonium sulfate. The intermediate per-silylated derivatives of

compounds of general formula 2 were isolated by concentration under high vacuum and
reacted immediately with the desired commercially available alkylating agent and a
35 catalytic amount of commercially available elemental jodine at reflux. The reaction was

judged complete when a good level of conversion to the 3-substituted derivatives of
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PCT/ EP2004/ 001289 -25 4-
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above, a prodrug is a conpound that may be donvert ed,

under physiol ogical cdnditions or by solvolysi&, to a
phar maceuti cal | y racdd 46 «gpmBRuUNd.  Prodrugs aref . . ..

general |y known iRe=t he |art. See, for exanple, sign
of Prodrugs, 15 Bufidga rWOH F?aﬁs ed., Neth (1985)eCHz8®

pp., Elsevier, Ansterda ol N accor dance

therefore, the conp un SNf trs\s i nvention f e R4
i ncl ude their or A further® N

t he present |nve hs concer ned with a gk s for
the preparation of gt conpound of forrmula | ®f the
present invention, whiah process conprises 9

cyclisation of a conpound of formula Il 0O H R\~-CR3
Nitrosylation of 3-substituted-6—aﬁ1’mo-1H-pyrimidine-2,4—diones of general
formula 3 was performed by use of a procedure similar to that of Miiller et al. as
described in J. Med. Chem. 1993, 36, 3341. Compounds of general formula 3 were -
heated in agueous 1 Molar hydrochloric acid and treated with commercially available
sodium nitrite to form the orange to red colored 6-amino-5-nitroso-1H-pyrimidine-2,4-
diones of general formula 4 which were isolated as solids after treating the reaction
mixture with 1 Molar aqueous ammonium hydroxide until the reaction mixture was at
pH = 5. The crude products were precipitated, isolated by filtration and used without
further purification. The 6-amino-5-nitroso-1H-pyrimidine-2,4-diones of general
formula 4 were reduced to the 5,6-diamino-1H-pyrimidine-2,4-diones of general |

formula 5 by use of a procedure similar to that of Miiller et al. as described in J. Med.
Chem. 1993, 36, 3341.



ONNH2 Rz I I 20 wherein R, R2 and R3 are as
defined in any one of clains 1 to 36, to yield the
compound of fornmula I. In a further enbodi nent,

t he
WO 20€0T428h rel ates to pharmaceut | cal CoNpoSi tP%'F{EP20°4/°01289
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conprising a conpound of fornuhka | or a
phar maceutical |y acceptable saft” or prodrug 25

t her |
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as Qci_at. ) ol pyruvat e carboxyki nase, an
gﬁ%ﬁ‘%&&i‘??&ﬁ &ﬁgﬂc&ge of conpounds of fornula

I for the treatnent of type 2 di abetes. Biol ogical

Test iAmglatiopof theiScadiamm el HegTipdReER,&-diones of gencwl fogmula 5 was

%ﬁﬁé& Mo@{%iéﬁﬁ%#@ﬁlﬁ'e%y %@ﬁ‘ét n sﬁieyﬁ b@ﬁ‘ﬁ?’L Qﬁed Chem.

If - t
¥$é A R eh st o ST i
ﬁ@el FhRERLe AR hieereiyllade-BDIA defvdlive and commercially

V@g’éﬁ%ﬁ E%g}ng% L ElobrB Doyt cerborida Higrghidride 1EDYS resulted

Iny smz&er\fermm(ﬁﬂ&lm@dpgrthm@n‘smb@ of 8@ 1M-pyrmidme3@,mdmne ring to
&Sft@ga%@é ﬁ%}% uga tfégnerzﬁ% 6%09115 e],[%'P &%ﬁoﬁarﬁiaget%coacids used in
teimste Weneethe bemmetaialiyabailableor meéﬂreg@ltedw theroutes aytihed in
ggﬁ&n&@gn@tﬁl one Sepharose (Pharnmacia), washed with

l'ysis buffer foll owed by washing with |lysis buffer in
t he absence, of NP-40. GST- PEPCK was el ute Lﬂﬁw th the,
same oiFsaRidedhrming Wacibderimptives of generd farm éWéreLﬁe gively

RIGItdatWhs 1 Qﬁﬁl@rﬁﬂﬁ Lhé“l wifidiieal ¥ 2kehead FivRebmpduidd of general

éFﬁ el bk e %%%5#%? UL —

Barbon3f%n GIME by anhalo@Hvﬂh the prasedust afiMiilleatet al243 described in
Synthesis 1995, 1295. In the case where R’ in compounds of general formula 7 was a

Boc-protecting group and the ring atorn X was carbon with an attached hydrogen, the
Boc-protecting group was removed by treatment with commercially available 4 Molar
hydrogen chloride in p-dioxane solution. The crude hydrochloride salts of general
formula 8 precipitated from the reaction mixture and were isolated by filtration and used
without further purification. 5-Acetamido-6-amino derivatives of general formula 8 h
were cyclized to form the 1,3,8-trisubstituted xanthines of general formula 9 by heating
to approximately 50 °C in methanol containing 10% aqueous sodium hydroxide solution
in a manner sirnilar to that described by Miiller et al. in Synthesis 1995, 1295, The
reactions were monitored by TLC until all of the starting 5-acetamido-6-amino derivative
of general formula 8 had been consumed. The aniline bearing 1,3,8-trisubstituted
xanthine derivative of general formula 9 were isolated from the reaction mixture with

sufficient purity for subsequent chemical modification by extraction and concentration.

In the case where in compounds of general formula 7, R® was a sulfonyl group and
the ring atom X was nitrogen, cyclization to compounds of general formula 10 was also
be achieved by heating to approximately 50 °C in methanol containing 10% aqueous
sodium hydroxide solution as described previously.



PEPCK Enzyne assay The inhibitory effect of the
conpounds of the present invention on PEPCK enzynatic
activity was determ ned using reconbi nant human
W8P PEPCK, 20 expressed and purified fPEMEE2Q41091289
as a GST-fusion. Guanosine trlg{gpsphate (GIP) and
manganese dependent PEPCK enzy activity catal yzed
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2004/ 074288 PCT/ EP2804/ 001289 -27 Km w4l ues for GIP 15
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above. F0°det er nPhel't He G grbaps at th Ve Ht est
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m xtures containing®3 fold and 10 fol d the cal cl at ed
K. values for GIP and QAA, respectively, wer e

enpl oyed. Test conpounds were ad ed acti ons over
a range of concent{ kl ons ang, | caI cul at ed
fromplots of inhi centt*'at ersus enzyme
rate. This nethod oﬁHs@eft*é)rm naft | C50 val ues is

equal |y applicable t 0 tal cul ati @as based on PEPCK
cellul ar assay. 10 General Descriptda on of Synthetic
Pat hways

Substituted-6-amino-1H-pyrimidine-2,4-diones of general formula 13 were then
alkylated at the 3-position by application of the method of Miiller et al. as described in J.
Med. Chem. 1993, 36, 3341. This method is similar to that described above for scheme 1
wherein compounds of general formula 2 are converted into compounds of general
15 formula 3 and involved the mono-alkylation of the per-silylated derivatives of
compounds of general formula 13 with an appropriate alkylating agent to give the 1,3-
dialkylated compounds of general formula 14.

Nitrosylation of 1,3-disubstituted-6-amino- 1H-pyrimidine-2,4-diones of general
formula 14 was performed according to the procedure of Miiller et al. as described in J.
20 Med. Chem. 1993, 36, 3341. Compounds of general formula 14 were heated in aqueous

acetic acid and treated with commercially available sodium nitrite to form the orange to
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application of the appropriate transformtions as

WQQ04{0Aed88i n schenes 1 through 7 inclusive. P&d/EP2004/001289

10

15

20

25

30

35
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5-Acetamido-6-amino derivatives of general formula 17 were cyclized to form the 1,3,8-

trisubstituted xanthines of general formula 18 by heating to approximately 50 °C in
methanol containing 10% aqueous sodium hydroxide solution in a manner similar to
that described by Miiller et al. in Synthesis 1995, 1295. The reactions were monitored by
TLC until all of the starting 5-acetamido-6-amino derivatives of general formula 17 had
been consumed. Pure products were obtained using standard chemical purification

techniques such as chromatography, crystallization or trituration.

A third route which was used to prepare some of the 1,3,8-trisubstituted xanthine
derivatives claimed in this patent application is shown in scheme 3. Starting from
commercially available 6-chloro-1H-pyrimidine-2,4-dione 19, selective alkylation of the

 nitrogen at the 1-position of the pyrimidine ring was achieved with the appropriate
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Displacement of chloride from compounds of general formula 21 with 2-(4-nitro-
phenyl)-ethylamine hydrochloride salt and triethylamine in N-methylpyrrolidinone
10 (NMP) at 75 °C results in formation of compounds of general formula 22. These
procedures were similar in nature to those previously described by Miiller et al. in J. Med.
Chem. 1993, 36, 3341 and by Shamin et al. in J. Med. Chem. 1989, 32(6), 1231 wherein

similar transformations are performed on N'-unsubstituted uracils.

Treatment of compounds of general formula 22 with commercially available
15  isoamyl nitrite resulted in introduction of a nitroso group at the 5-position of the uracil

ring as in compounds of general formula 23.

Cyclization of the 5-nitroso-6-amino substituted uracil derivatives of general
formula 23 to the trisubstituted xanthines of general formula 24 was effected in refluxing
n-butanol as shown in scheme 3. Compounds of general formula 24 were then reduced -

20 to the corresponding anilines of general formula 25 with zinc powder and ammonium

chloride in aqueous methanol,
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-30 Another route which wasSdised 6 or the preparation
of 1,3,8-disubstituted xanthine derivatives which

ei bsar @svsani |l ine i R R7-Sii Avald-&Tf or CoEt
subsgquent OREE YRl T 2t into M

a pre-forned sul fonand e group i &R&ENOVm SR scheng w.
Commétcially avail abl e etbyl cyanoacetate 12 and anass
appropriately substituted 5 commercially avail abl e

nono- substituted ur 11 were cond n. t he
presence of sodiunﬁifﬁﬁﬁﬁde in reﬁié?ﬁng et hano
according to the pr&¢8gure of RP and Schroeder
as described in J. Og. Chem 1 346, 1879 to give
1- substi t ut ed- 6- am no- 1Fipyr|nid|ne 2, 4-di ones of
gene al fornyl 3 Scﬂene 2 QI R2.N1 11 Fi NH2 O 1)
0 Bk i\ comppRsntrsed iy aginieptiamines of

gq]_eml [ﬁbrmula 5and 16 respectively was attached to a sulfonamide substituted pyridine
ring, the heteroaryl acetic acid component was prepared by application of the procedures
outlined in scheme 7. The potassium salt of dibenzyl malonate was used to displace
chloride from commercially available 2-chloro-5-nitro-pyridine in dimethylsulfoxide
solution at 95 °C. Reduction of the nitro group in compounds of general formula 36 was
achieved using zinc powder and ammonium chloride in aqueous methanol to give the 5- -
amino-pyridines of general formula 37. >-Amino-pyridines of general formula 37 were
then condensed with sulfonyl chloride derivatives under standard conditions to give
sulfonamides of general formula 38. When subjected to hydrogenolysis using 1
atmosphere pressure of hiydrogen and 10% palladium on carbon catalyst the dibenzyl
malonates of general formula 38 are converted into sulfonamide substituted 2-
pyridylacetic acid derivatives of general formula 39.
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5 5-Chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-
fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide
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This compound was prepared by the routes outlined in schemes 1 and 4.

Step 1: Preparation of 6-amino-3-(2-fluoro-benzyl)-1H-pyrimidine-2,4-dione.

spay

A mixture of 4-amino-2,6-dihydroxypyrimidine (10 g, 79.0 mmol), ammonium
sulfate (570 mg, 3.95 mmol}, and hexamethyidisilizane (60 mL, 292.3 mmol) was heated
to reflux for 3.25 h. At this time, the reaction was cooled to 25 °C and concentrated in .

10
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reduced to the 5,6- diam no- 1H pyrim dine-2, 4-di ones
of general fornula 16 with commercially available 5
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A mixture of 6-amino-3-(2-fluoro-benzyl)-5-nitroso- 1 H-pyrimidine-2,4-dione in
water at 80 °C was treated with sodinm hydrosulfite (5.94 g, 34.16 mmol). The reaction
was stirred at 80 °C for 30 min. At this time, the reaction mixture was cooled to 0 °C for
10 min. The resulting solids were collected by'ﬁltration_, rinsed with cold water and cold
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trituration A third route which was used to prepare
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shown in schene 3. Starting frgm- commercially
avai | abl e 6-chloro-| H pyri mdi ne-2, 4-di one 19,

seherctnd/drial ik yhatoi to affofd 5 B&haﬂ‘mtrlbﬁﬁ@efhucﬂ:b Heh@yl) 1H- }hfrmudme—fz,é-
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al kyI ating agent to give conpounds of general formula
e B@ear@ﬂoef)fré% I{l[@darsmﬁ—é? flnoro-bdmapl)-6f4-disko-Kiedsh 4 attrahydro-
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al kyl ating agent)ja subs it nt vvas then i ntroduced at
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to furnish
conpounds of ge rre 3 %‘% ol _
R2- X, K~CO3 HNRlXOKZ CIO 0, RTC A
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NimiethyBBrtamidl ulH g arébﬂ\htlzsNCWag'l-e/atewﬂﬁhYl‘-d élmf%ylggimopropyl)-
3-ethylcarbodiimide hydrochloride. The reaction was stirred at 25 °C for 5 min. At this
time, the reaction was treated with 5,6-diamino-3-(2-fluoro-benzyl)-1H-pyrimidine-2,4-
dione and 4-dimethylaminopyridine. The reaction was stirred at 25 °C for 18 h. At this
time, the reaction was concentrated in vacuo. The residue was diluted with water (75
ml) and then acidified to pH=5 with a 1.0 N aqueous hydrochloric acid solution. The
resulting solid was collected by filtration, rinsed well with water and cold ether, and dried
in vacuo to afford (4-{ [6-anﬁno-3-(2—ﬂuoro~benzyl)—2,4—dioxo-1,2,3,4—teixahydro-
pyrimidin-5-ylcarbamoyl]-methyl}-phenyl}-carbamic acid tert-butyl ester (4.10 g, 91%)
as a yellow solid; LRMS for CagH3,FNsOs (M+H)" at m/z = 538.

Step 5: Preparation of (4-{[6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-
dioxo-1,2,3,4-tetrahydro-pyrimidin-5-ylcarbamoyl] -methyl}-phenyl)-carbamic acid tert-

butyl ester.
F 0
N
d:c%mﬁiok

A solution of (4-{ [6-amino—3—(Z—ﬂuoro—benzyl)—2,4-dioxo-1,2,3,4—tetrahydro—
pyrimidin-5-ylcarbamoyl]-methyl}-phenyl)-carbamic acid tert-butyl ester in N, N-
dimethylformamide (2.5 g, 5.17 mmol) at 25 °C under argon was treated with potassium
carbonate (6.43 g, 46.53 mmol) followed by cyclopropyl methyl bromide (752 mg, 7.76
mmol). The suspension was stirred at 25 °C overnight. At this time, the reaction was
concentrated in vacuo. The residue was diluted with a solution of water (100 mL) and a
1.0 N agueous hydrochloric acid solution (31 mL). The resulting suspension was diluted
with chloroform and neutralized with a 1.0 N aqueous hydrochloric acid solution. The
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& 2 1510 7—n aeelation of 440 dhequspuphpdrpéhilomsacid solution in
' ﬁﬁﬁ@ﬁ@(ﬂﬁ{ggﬂw lg?? slerlﬂéiﬁt %g °C %Ielm r RQuﬁ)%?fiﬁxgg%deﬁ dg?lgg @§ time.
s dnfReetioh SRRGEE W Clae Outt Ahs resultmirsghd v enlioeied by Altation,
wesheldtveith divxforanelt dobindiedh B&thérpitﬂ:mlﬂﬁl inGraél@y do\edok Y R?S[@immo 1-

SRR Byl e b e hﬁg PR 2R R Hpidin-5-1)-2-

(hpmineshoud)- -erztapide diydtechlnridapt (IC7g, 899%DLRMS for CysHEN;Os
@qp-mpﬁt Al/e= 488 andard chemi cal techniques. {

10

20 Step 7: Preparation of 8-(4-amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-
3,4,5,7-tetrahydro-purine-2,6-dione.

o
Cfi@

A solution of N-[6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4—tetrahydro~pyﬁmidin-5-y1]-2-(4-anﬁno-pheny1)-acetamide (850 mg, 1.79 mmol)
25 in methanol (20 mL) at 25 °C was treated with a 10% aqueous sodium hydroxide
solution (10.7 mL). The reaction mixture was heated to 55 °C for 4.5 h. At this time, ,_

NH,



Scheme 4 RA RARS OHN,RBR20 {{{{ / N1 RI'~IN
Cll | RI- NONNPyridine o NI N 142 R2 4MHC 26

C(CH3)) 28 p-diaxane 27 R3 = H 15 F’%ﬁé@g%’#m(m”

R3 = C0O
W%F@ém-ﬁt}géi ble to forma sul fonani de with ani
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general formula 8 prior to cygpization to the
xant hi ne as shown in schene 5. The sul fonam de

(reardtiahll‘virers @ﬂﬁted&ﬁﬂ%c&lﬁrdf@nﬁ-(&?ﬂ: 0 AL Edﬁuﬁ&rdi a?@?éédé%_&(iji@fn chloride
2 I were cvcllzed to the , sulfonam .
SR n BTt s e o Pt Bl are s st
wblorgfore netteatided with £ 0.0V tqueoss Hpdroctiltmdadgid @litdets kiyd then re-

J cl+R5 L
e Wik WX
returgted aqepopg squpshlogdesalption, dsiedovargoagneriim seifaty fltered, and
(conéentiMeddtin vadudto GBS - B ardth M2 AH0BLA A8 yimethyl-1-(2-fluoro-
%gé:yllz')Pgﬁ%%—Qe(%]géﬁgﬁo—puMe-Zﬁ—dione (607 mg, 81%) as a pale yellow solid; LRMS
for ngHngN705S (N.['FH)"- at mfz = 630.

Step 8: Preparation of 5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-
cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-
ylmethyl}-phenyl}-amide.

A solution of 8-(4-amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-3,7-
dihydro-purine-2,6-dione (2.0 g, 4.77 mmol) in pyridine (30 mL) under argon at 25 °C
was treated with 5-chloro-1,3-dimethyl-pyrazole-4-sulfonyl chloride (1.31 g, 5.72 mmol).
The reaction mixture was stirred at 25 °C for 24 h. The reaction mixture was then diluted
with methylene chloride (500 mL) and washed with a 1.0 N aqueous hydrochloric acid
solution (3 x 100 mL). The combined water layers were extracted with methylene
chloride (1 x 250 mL). The combined organics were washed with a saturated aqueous
sodium chloride solution (1 x 100 mL), dried over magnesium sulfate, filtered, and
concentrated in vacuo. The resulting solid was stirred in acetonitrile (25 mL) for 20 min
and then placed in the freezer for 1 h. The solids were collected by filtration, washed with
cold acetonitrile, and dried in vacuo to afford 5-chloro-1,3-dimethyl-1H-pyrazole-4-
sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo0-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-phenyl}-amide (2.53 g, 879%) as a yellow solid; FAB-HRMS m/e
calculated for CasHy7CIFN;0,S (M+H)" 612.1596, found 612.1585.

The compounds cited in examples 2 to 6 were obtained in an anologous manner to
that described in Example 1.
Example 2

Methyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-
diox0-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -phenyl}-amide



-34 In schene 2, when the aryl acetic acid conponent
used to acyl ate diam nes of general fornula 16
cont ai ned a sul fonam de group which was attache

WOREHEHIE8 ring through sulfur, the aryl acet F’@T@B?“&‘mn”

10

conmponents were prepared as shgym in schene 6. (4-

Chl or osul fonyl - phenyl )-acetic acid ethyl ester
(conpound 32) was prepared from5 connerflally
avai | abl e phenyl acetic acid ethyl ester

commercially available chlorosulfonic CT accor di ng

to the procedure of Kawashinma et al.  as scribed in
Chem Pharm Bull. 1995, 43(7), 1132- f onyl
chl orides of general fornula 32 ol cdndensed with

am ne derivatives tb give ®ulfonai d&s of genera
formula 33 in pyri weén 0 C and room

t enperature or by S The ethyl ester was
lo renoved by heat™eg ssi um hydroxi de in

et hanol followed by treatngnt with -aqueous
hydrochloric acid to fornrgag?oxylic aci ds of general
formula 34. Schene 6 r,' ~CQz CISOBH\ COEt i) ::::2z
0 C40 CG30mn R7" rS ii) 50 COO0 31 32 33 i) KOH

L OHlprdabed 6834 LR oefl s Bl by fnc B g ‘ﬂuoro-benzyl) -3,7-

schene € acetrc

@@Yé@%P&f@eé’t%ﬁioﬁéﬁn@i -meshy] elrlrérpﬁlrazelér‘hﬂﬂ@ns Off—whlte
s SISD @ql}&meﬂsxnmmcalaie@fbﬁ@ﬂt{gﬁm?@m fateggsdess, Lfb&ﬁd Sast1ed).

pyrldlne ring, the heteroaryl acetic acid conponent

ared by application of the procedures
g%?PE%Sﬁ in scheme 7. The potassiumsalt of dibenzyl

mal onate was used to displace chloride from
B frEd-Ciyelopyopyimaéthglbl -€2-Buatek oanayl-266-thicxo 3,6 di tealiydro- 1H-

t ction of the
g)lugﬁ glgr oupﬁ?ﬁhg%n}pg%%ﬁ&g%%%%%?uﬁqagrﬁ rﬁrgl a 36 was 20
achi eved using zinc powder and amroni um.chloride in
aqueous nethanol to give the 5- am no-b/nes of
general fornula 37. 5-Am no-pyridi nes pf-/genera

formula 37 were then condensed witf_gu fonyl chloride
derivatives under standard conditignsiito give

F O
Oor X
\7

Prepared from 8-(4-amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-3,7-
dihydro-purine-2,6-dione and 3-methoxy-benzenesulfonyl chloride. White solid; EI-
HRMS m/e calculated for CspH,sFNsOsS (M) 589.1795, found 589.1801.

Example 4

N-{4-[3-Cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-
purin-8-ylmethyl]-phenyl}-3-fluoro-benzenesulfonamide



sul fonam des of general fornula 38. Wen subjected to
hydr ogenol ysis using 1 atnosphere pressure of
hydrogen and 10% pal | adi um on carbon catal yst the

wWQlRia924788 25 mal onat es of general fornula 38 REEEP2004/001289

10

converted into sul fonam de subgyituted 2-

pyridyl acetic acid derivatives of general fornula 39.
WO 2004/ 074288 PCTI EP2004/ 001289 -35 emre 7 NO
CH2( CORCH2Ph),, KCGtBu | \ N2 Zn, NH4 eNH,  PhCH
OCPhCHOCC NDWSO, 95 C N MeCH / N CO2CH2Ph
CO2CH,Ph 35 36 37 0 0 ~.{ R8 RB~S~¢;LS“ N 1sr' Hi (9),
10% Pd-CR8 PNO-O YO C R T PhCHIOPC ON 1 EAtm
i OAC.T. HGC | n €O CH2Rh N 38 anpl es Exanpl e
1 5 5-Chloro-1, 3- dinerhyl k] H{pyrazal'e- 4-sul fonic acid
1- -

{4-[3-cycl opr opyl yl 2 oro-b enzyl)

-2, 6-di oxo-2, 3, 65 8 p-1 H purin-8-yl nethyl]
-phenyl} -amde CHH "N /SSo FOHH/ OONXN
1-7 This conpound was pr ed by the routes outlined
in schenes 1 and 4. Step 1. Mreparation of

6- am no- 3- (2-fl uoro- benzyl ) -1H pyri m di ne- 2, 4- di one.

Prepared from 8-(4-amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-3,7-
dihydro-purine-2,6-dione and 3-fluoro-benzenesulfonyl chloride. Tan solid; EI-HRMS
m/e calculated for CpeHsFN50.S (M+) 577.1595, found 577.1599.

Example 5

5-Bromo-6-chloro-pyridine-3-sulfonic acid {4-{3-cyclopropylmethyl-1-{2-fluoro-
benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide

Br Cl

Cor X
%

Prepared from 8-(4-amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-3,7-
dihydro-purine-2,6-dione and 3-fluoro-benzenesulfonyl chloride. Pink solid; EI-HRMS
m/e calculated for CpsHasBrCIFN0,S (M+H)™ 673.0430, found 673.0439.

Example 6

5-Chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {3-[3-cycopropylmethyl-1-(2-
fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide



FO\ N~ O-NNHZ 10 hi A mxture of
4- am no- 2, 6-di hydroxypyrimdine (10 g, 79.0 mol),
ammoni um sul fate (570 ng, 3.95 mmol ), and

WO aNAME428| di silizane (60 nl, 292.3 mmol) was PedAERIMP4/001289
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toreflux for 3.25 h. At this tjme, the reaction was
cooled to 25 C and concentrated in WO 2004/ 074288
PCT/ EP2004/ 001289 -36 vacuo to afford gywhite solid.
The solid was mxed with toluene (12 nk) wnder argon
and then treated with 2-fluorobenzylobfopdg (12.6 ni,
102.7 mmol ) and i &dine (70 ny N This

' d h.HA krown
suspensi on was pd N The r tion was stirred at 25
C overnight. At i e reaction m xture 5 was
cooled to OC and then treated with a sol ution of

sodium thiosul fate (2.47 tn 40 m, of water). A
very thick suspension formed whi ch needed to be
stirred by hand. The solids were broken up with a

spat Ar at ed,w ura

aque%lgpasro ;ﬁu% %I cggbm\cl)\loﬁgf" r%’ﬁ’fc 0(?5%@66%?‘@%1 enZYD -3.7-

shihydredpurined?, € diane 280 SaghloroTh-dimethyll Hﬁ{pgr&olel-@subﬁmyl chloride.
SrEdER

tfo%ﬂng%ﬂsﬂs a; tEé»e)n HR OM‘Be'iﬁ/%lec ‘?Qﬁ %eﬁ‘%@%@m& 634.1411,

AUl é% 1419 af f ord 6- ani no- 3- (2 quoro benzyl) 1H

pyrim di ne-2, 4-dione (20.80 g, quant.) as a tan solid;

LRVEfler CllHloFI\ISOZS(I\/H—I)+ at mz = 236. Step 2:

Preparation of

-~

46[[ 3323 BRE %’1 &%di-’ L OCRFO 4 %gﬂzﬁﬁ % rCS(’) gﬂﬁogflﬁ%@y‘gﬂ&Zr—]f(fﬁozrb—benzyl)- -

6-Endiare-33, 62’-’u‘etraitqrdnehéhpyhm-81ﬂanﬂ1yﬂ Aplclinpld-a2nide di one
(2.4 g, 10.6 mmol) in a 1.0 N aqueous hydrochloric
acid solution at 25 C was treated with ajysolution of
sodiumnitrite (0.95 g, 13.78 nmol) in V\ater (10 ).
The m xture was stirred at 25 \ /

SPes
.

A mixtare of 5-chloro-1,3-dimethyl- 1H-pyrazole-4-sulfonic acid {4-[3-
cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-
ylmethyl]-phenyl}-amide (300 mg, 0.49 mmol) in methylene chloride (125 mL) and
methanol (125 mL) at 25 °C was treated with 10% Pd/C (1.0 g) and sodium acetate (134
mg, 1.22 mmol). The resulting mixture was hydrogenated in a Parr bomb at 50 psi for 24
h. At this time, the reaction was filtered through a pad of celite and was washed with an
8/2 methylene chloride/methanol solution (200 mL). The filtrate was concentrated in
vacuo to afford a white solid. This solid was dissolved in a 5/95 methanol/methylene
chloride solution. The organics were washed with water (1x 25 mL). The aqueous layer
was then back-extracted with chloroform (1 x 50 mL). The combined organics were
dried over magnesium sulfate, filtered, and concentrated in vacuo to afford 1,3-dimethyl-
1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-flnoro-benzyl)-2,6-dioxo-

._.”S:: O

O

-



Cfor 3 h. At this tine, the reaction was brought to
pH = 5 through treatment with a 1.0 zo N aqueous
ni um hydr oxi de solution. The resulting solid was
WQ&‘P"I“@HZ@% by filtration and washed with col #CRAPa-{289
afford 6-am no-3-(2-fluoro-bengzyl)-5-nitroso-IH
pyrimdine-2,4-dione (2.58g, 92%; LRVS for CL1HOFN403

LM*;@S")’ "te@ihym:@-lﬁ -8 B8hA)- EEI%@}aﬁxﬁideo(%@fnd 65%) as wh.lte solid;
éE *,dzﬂi a% fggengﬁq%;g%gg%(lﬁﬁ%l 578 90, foénfiil 578.1987.

6- am no- 3- (2-fl uoro-benzyl )-5-nitroso-| H pyri m di ne- 2,
ZxdimpheS in  water at 80 C was treated with sodi um
-hydrosulfite (5.94 g, 34.16 mmol ). The reaction

oy PER et g pp ot g bl ?3"41{@‘2 367-

5  defrahgdrovHepwin-Batmeidylhyphenylt-amideon, rinsed with cold
wat er and col d WO 2004/ 074288 PCT/EP2004/001289 -37
ether, and dried in vacuo to afford
5, 6-di am no-3-(2-fl uoro-benzyl) - &ﬁpyNL di ne- 2, 4-

di one (2.34g, 96%; LRMS for Cl1HI1 (MtH) + at m z
= 251. Step 4: Preparation of
(4-{[ 6-am no- 3-(2-fl uoro-benzyl) -
rahydro- pyrimdin-5-yl arbarm

- met hyl } - phenyl ) - car ba 8
HH1I ONOI / Q< 2N
(4-tert-but oxycarbo P enyl) acetic acid in

N, N- di net hyl f or mamn End@'r argon at 25 C was treated
wi th 1-(3-dinmethyl am nopropyl)- 3-ethyl carbodiimn de
hydrochl orlde The reactlon was stirred at 25 C for 5

rri n : Ei 2»55? prep: bg%%%h%%ﬁ‘f@ﬁyc%fﬁlﬁnﬂ&%ges%%eﬂ in schemes

énd 4 d| net hyl am nopyri di ne. The reaction was

stlrred at 25 Cfor 18 h. At this tinme, the reaction

16 qreghiich 6fb- hﬁlﬁ@pg%mzﬁﬁ 1-5.8:8 G441 MAS il
v\%l&?h wat%ir} (75 and t hen ZCI dified to pgl—llh:l5 V\A@Eli dfaone
1.0 N aqueous hydrochl oric aghd gol ution. The
resulting solid was collected bynfiltration, rinsed
well with water and col d etNerl and dried in vacuo to
afford (4-{ A
[ 6-am no- 3- (2-fl uoro- benz;?l ) - ]% 4N oxo- 1,2,3,4-tetrahy
dro

8= oxo-1, 2, 3, 4-tet
0

t-butyl ester. F O

Commercially available 6-amino-1,3-dimethyl-1H-pyrimidine-2,4-dione (10
mmol) was dissolved in 1:1 water / glacial acetic acid (50 mL total volume) at 80 °C and
sodium nitrite (20 mmol) added in portions. After the addition was complete the
reaction mixture was stirred at 80 °C for 1 hr. Cooled in ice for 30 mins then filtered and
washed with water. The precipitate was dried in vacuo to give crude 6-amino-1,3-
-dimethyl-5-nitroso-1H-pyrimidine-2,4-dione as ared-violet colored solid which was of
sufficient purity for subsequent use without additional purification (89%).

Step 2: Preparation of 5,6-diamino-1,3-dimethyl-1H-pyrimidine-2,4-dione.
O

07NN,
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15 pyri m di n-5-yl car banoyl ] - met hyl } - phenyl ) -carbam c

acid tert-butyl ester (4.10 g, 91% as a yeIIow

SO|Id LRVS for C2sH32FN505 (MtH)+ at mlz = 538. Step
gﬁgﬁ ation of PCT/EP2004/001289

(4 {[ 6-am no-1-cycl opropyl met byk-3-(2-fl uoro-benzyl)-2

, 4- di oxo-1, 2, 3, 4-tetrahydro-pyrim di n-5-yl car banoyl |

- met ythide e@mb)rm&ﬁ&ﬁm% ﬁeloeo-tlﬂtlswnﬂi&a/é 2,851i68e (5FnQol) was

|
Sés%maﬁ@ “%W’(‘tff & I/é\BS 3 Frf{}ii Fe%feg wihsgdium dithionite £7:Smgnol).
dkfIEr 2pyninmied ian4(52(/ihe asdeao i ftureb sy rmpt €5 50 IC €a3IDARINE and then

Fo0B19 0 3 So 4 Bep i o SRk bR asbip i ol
petersgiddriedon vhoweb give ruid S¢-did 61153 1 ndimetiyd 1 b wedmirine-2,4-

r

SHEL A8 LA RSB oy 6 e o
ionahpurification 6 %as concentrated in vacuo. The

reS| due was dlluted with a solution of water (100 niL)

aeh B Pie @raﬁoﬁeﬂppus-aBMgaqqﬂaﬂétﬁ 1204 QJOSthlUfZBQDte&%dro-

e.r in e di | ut Wi t
cm%ea@rb LR S (Y L
hydrochl oric acid sol ution. The WD 2004/ 074288
PCT/ EP2004/ 001289 -3§ | gyers were separated. The
aqueous | ayer was &% hl g5 of grm The
organic |ayers werg waghe i sgj\ur d aqueous
sodi um chl ori de soDUtNONNHri e e!gl, iRgresi um
sulfate, filtered, and concentrated’i n vacuo. Flash
chr omat ogr aphy (I\/lerck Silica gel 60, 230-400 nesh,

97/ 3 12595 H;}{bt%}goﬁﬂl- e el DA i B U9 Getic acid (0.825 mmol)

4-
(138@{ : &P osaminphy}-dgn¢thylf IHpyonbdine-2|14-dppd (@7 Hxond) &y N,N-
?thﬂie{ fbﬁﬂ%ﬂ[d@ (@HL)rﬂn‘a'epa ? at 25 °C . Jias addedé (3- dlrneg'x rrrmo-

yl car - phen mc acid tert
eten) o et agbodme heenblorasge o fsanl aps 4rdamstnfessinopyridine

qaliswhmbpd The Eea@@&‘ﬂ%@ﬂ‘ﬂﬁ% a4 b ¥C 33 1:833 84t thisQiiE the reaction was
St e Pr eggr ation

?f%ﬁﬁﬁ[ﬂgﬂé?ﬁ Hoareg ﬂreaﬁ 'b%/‘ﬁ??éfflﬁifﬁteé Wit watgriost tesssyltingsolid

-, cbllebitakby filtration, washed well with water and dried in vacuo to afford crude {4-[(6-

r 4-ani np- phe
Lol R Y LD B o R .
phenyl}- carbarmc acid tert-butyl ester as a light beige solid which was of sufficient purity
for subsequent use without additional purification (87%).

Step 4: Preparation of N-(6-amino-1,3-dimethyl-2,4~dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-yl)-2-(4-amino-phenyl)-acetamide hydrochloride salt.

e

Crude {4-[(6-amino-1,3-dimethyl-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-
ylcarbamoyl) -methyl]-phenyl}-carbamic acid tert-butyl ester (0.65 mmol) was added to
a 4M solution of hydrogen chloride in p-dioxane (10 mL) and the mixture stirred at
ambient temperature for 2 hrs. The precipitate was isolated by filtration, washed with p-
dioxane and ether then dried in vacuo to give crude N-(6-amino-1,3-dimethyl-2,4-
dioxo-1,2,3,4-tetrahydro-pyrimidin-5-y1)-2-(4-amino-phenyl)-acetamide hydrochloride

H2
HCI



2 .HCl 2 1-V 10 A solution of
(4 {[6 am no- 1| -cycl opropyl net hyl - 3- (2-f | uor o- benzyl ) -2

qu@"‘@”@s? et rahydr o- pyri ni di n-5-yl car banoyl ] - RETHPRI0/B11289
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enyl)-carbam c acid tert-butyl 4sester (2.20 g, 4.10
mol) in a solution of a 4.0 N aqueous hydrochloric

ag@ a§@11gﬂt|b@fge 'séhd 1%1%%@0&3?&&11917 Shld: 'ﬁ&&“‘[ 1%%%,21.%08

us si on or med |s time
rag%‘(o%]rf’”rﬁiﬁ qRaRtiggetled to 0 C The resul ting

solid was coIIected by filtration, washed wth

diegpcan@reparati b 8- H-eino-bedzfie 1,3 - ekt izet dihRdNAS M L 96-dione.
afford N-[ 6-am no-| -

cycl opropyl nmet hyl - 3- (2-f I uor o- benzyl 42, 4- di oxo-1, 2, 3,
4-tetrahydro-pyrimdin-5-yl] -2-

(4-am no- phenyl)-acetani d
89% ; LRMS for C23H23F
Step 7: Preparation of
8- (4-am no- benzyl ) - 3- qpr opyl net hyl -1 -(2-fl uoro-ben
zyl)- 3,4,5, 7-tetrahydro-purine-2,6-dione. NHZ F O &0
N AN A sol ution

01; N;j I[Tg))gl snlur%lon of c1yu%e % (é) %'u%e-tl Igyc&ifn%ﬂ%% :2f4| éjlgg.c? 1 %e3n4z ¥etrahydro-
pyﬂ;rﬁdm 3¢l r2aflydninopytienyi) dicetadidd Hyd2odhdbriigis ﬂ@ (M&B)ﬂcﬂ) in

AR5 PP D Bhacd 1000 Moot o R 0 e

myigrek hepsedstol 30t°Cdor 1 b, Thetrdactidin metam:msmonmnx:tawdanmo to

[ Q74288
DER SRl st G 0 v
EMPE10st BPTarpiroeaterial. Ahe ﬁaraéweﬁm@tm@demwgmmmcmde 8-(4-
@ﬁiu%-bélﬁzyl)sgi’»-uld:&ﬁyl(-ﬁ-'ﬁ- YRERVAEhSFRYF B bent

TP e B R A @gyﬁ%wg(glﬁ e add

solution, and then re- extracted with chloroform The
6tegaﬁn|Rrepaagtmrsof\ﬁeahhomenb4dmﬁdth§hm{ mu:-«yusml‘orﬁc 5;1d {4-[1,3-

o PR P B PR S It o e

vacuo to afford
go@solytionef parde ptt- 33111@9diﬂ@pﬂb@;ﬁhﬂretﬂﬁlét%dsﬁyﬂﬂoupmme-z 6-dione

JZ‘ Zthal) #h 14};‘5111?6 GZ%%M%M&@@ 54 ?cpﬁ)rg &%Eﬁ%% O]g:gpyrazole—fi—
f%ﬁﬁ%@ﬂ% lm.g@b and the mixture left to stir and warm slowly to ambient
temperature overnight. The reaction mixture was poured into ethyl acetate, washed with
1M aqueous hydrochloric acid until all pyridine was removed from the organic phase and
the combined aqueous washings back extracted with ethyl acetate. The combined
organic layers were dried and concentrated in vacuo to give an orange solid. Purified by
trituration with warm acetonitrile to give 5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic
acid {4-[1,3-dimethyl-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-phenyl}-
amide as a pale orange solid (519%); EI-HRMS m/e calculated for CioHo0CIN,O,S (M)
477.0986, found 477.0994.

oride salt (1.73g,
At mlz = 438. z0



Step 8: Preparation of
5-chl oro-1, 3-di net hyl -1 H pyrazol e-4-sul fonic acid

4-[ 3-
beS@‘Bf‘%lﬁgw met hyl - 1- (2-f | uor o- benzyl ) - 2, 6- di oXoT/BF2404001289
7-tetrahydro-1H purin-8- ylnethyl] -phenyl }-amde. A
sol ution of .

BrLAn@|giono- benzyl ) - 3- cycl opropyl net hyl -1 -(2-fl uor o- ben
zyl)-3,7- dihydro-purine-2,6-dione (2.0 g, 4.77 mol)

i ridj 30 ) ungder, argon at 25 C ~was_treated
wbt IO et rlingie apg d b etimedil-Pongioro 23,6,
Ct@tmh?(ﬁe“MﬁP&ﬁn%—Yl&eﬂjgfl)nngbyl]—a:h%idghe reaction m xture
was stirred at 25 C for 24 h. The reaction m xture was
then diluted w th nethylene chloride \(500 nm.) and
washed with a 1.0 N aqueous hydrochlorfgc add sol ution
(3 x 100 nL). The conbi ned water IayWre extract ed
with nethylene chloride (1 x 250 pl) he conbi ned
organi cs were washed wi th a saturaNefizgqueous sodi um
chloride solution (1 x 100 nlL), ;&K ea over magnesi um
sul fate, filtered, and %0 cgncée ated i n vacuo. The
resulting solid was s*th{' in getonitrile (25 nl)
for 20 mn and then acgd pn'the freezer for 1 h.
The solids were col l@ctad BY filtration, washed with
cold acetonitrile, and dried in vacuo to afford
‘5-chl oro-1, 3-di net hyl -| H pyrazol e-4- sulfonic acid

s L s B RN By Ptk oRia Y Uttt s dioro-
(23,63 -gpraBjideyp- ]éﬁpmiy?kilg%&iﬁl@l@bnyﬁ@aiﬂ?ﬁﬁ%%ﬁﬁl) Wasddissolved in
C § , .
s OHL 08 Y an AR GRS R d M hola B 2eacB 3Ryl wit
obsgen helard adding | opdidiven raembont(t00 might Titesectidpedtsichwas
aci d { ?H%Bh}?g@g%%%% %ﬁ%ﬁﬁgk fﬁ%f %ﬁ%ﬁrﬂ%}? %% ﬁ%{/ %H%t,i(g}al 10%
on Y

10 gpplladium on car mg) was added and hydrogenolysis continued at 50 psi pressure

di fhyercbied gfis fBr highddihyieh 04 hEL Uhid 18/ TREAMImARENYEdained. The
am de WO 2004/ 024288 PCT/,EP2004/ 001289 -40"N a-s~o F
FERIO8 1 Was nbipred thrapeh celite and concentrated in vacuo. The crude

Sproductnian pubiéing by shrdmayraiiyapidensiich ylutdd with 10%40F/® nle@Binol in
Zdldrofor to give after concentration in vacuo 1,3-dimethyl-1H-pyrazole-4-sulfonic
15 acid [4-(1,3~dimethyl-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl)-phenyl]-
amide as a colorless solid (38%); EI-HRMS m/e calculated for CioHiN,0,8 (M+)
443.1376, found 443.1364.




o

di hydr o- puri ne- 2, 6-di one and
1-met hyl - I H pyrazol e-4-sul fonyl chloride. Of-white
solid; El-HRMS mle cal culated for C7, 7TH2Z6FN7TQO4S

8 PCT/E‘P%(PMOGIZBS’
WRBHWINTEE ound 563.1752. 5 Exanple 3

10

15

20

“zyl)-3,7 di hydro-g

N-{4-[3-Cycl opropyl met hyl - I - (24%Luor o- benzyl ) -2, 6- di ox
0-2,3,6,7-tetrahydro-I H purin-8-y|nethy|}

-BhepYd 1o 3- met hoxy- benzenesul fonanide / \ o 040 F 0 0
bcxV'Jl, Prepared from

- (.4-.am_nQ- z ro [ -l -(2- fluoro b
e N R e T T e
Furit-dgkyethelgdaes silf oyl -4chiletyl-tdazoWii-§lp aSemAmﬂ,e El -

HRVS m e cal cul ated for C30H28FN506S (M) 589. 1795,

found 589. 1801. Exanple 4

N-{4-[ 3- Cycl opropyl net hyl - 1- (2-f | uor oNgs ?(3-2,6-diox
0-2,3,6,7-tetrahydro-1 H purin-8-ylos{hy} ©

- phenyl } - 3-fl uor o- benzenesul f onam d 004/ 074288

PCT/ EP2004/ 001289  41-L NSO F B-BEy/ OO NN |-V
Prepared from o}

8- (4-am no- benzyl) 3- cychprﬁ

hyl -1 - (2-f1 uoro-ben

pyl ‘

Tan solid; El-HRVS

3-fl uor o-benzenes ' ——cle.
QF2HF2NB04S (M) 577. 1595, found

577.1599. 5 Exanple 5

5- Br onp- 6- chl or o- pyri di ne- ul fonic acid
{4-[3-cydopropyl net hyl - 1- (2-f | uor o-

benzyl) -2, 6-di oxo-2, 3, 6, 7-t et r ahydr o-

| Steppur Prep8rayibiet By b](2-apdifamino-2heRylBihifble- Nsidaylamino)-

phenyl]-N-{6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidin-5-yl]-acetamide.

@AA\JIH s

A solution of N-[6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-yl}-2-(4-amino-phenyl)-acetamide (prepared as in

" Example 1, 75 mg, 0.16 mmol} in pyridine (1.6 mL) was stirred at 25 °C for 5 min. This

solution was then treated with 2-acetylamino-4-methyl-thiazole-5-sulfonyl chloride (44

- mg, 0.17 mmol). The reaction mixture was stirred at 25 °C for 24 h. The reaction

mixture was then poured into a mixture of methylene chloride (50 m1L) and a 1.0N
aqueous hydrochloric acid solution (10 mL). This mixture was extracted with a 1/9
methanol/methylene chloride solution (1 x 50 mL). The organics were dried over
magnesium sulfate, filtered, and concentrated in vacuo. Flash chromatography (Merck
Silica gel 60, 230-400 mesh, 7/93 methanol/methylene chloride) afforded 2-[4-(2-
acetylamino-4-methyl-thiazole-5-sulfonylamino)-pheny!]-N-{6-amino-1-
cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl}-
acetamide (56.4 mg, 54%) as an off-white solid; FAB-HRMS m/e calculated for
CasH30FN7O482 (M) 655.1683, found 655.1679



F OO ONN Prepared from
8- (4 am' no- benzyl) - 3-cycl opropyl met hyl -1 - (2-fl uoro- ben
7- 1o di hydro-purine-2, 6-di one and

““Ey Vﬁ%?ﬁ‘benzenesulfonyl chlorlde Pi nk sol i FCTHEP29440f28°

10

15

20

25

m e cal cul ated for C23H23Br CLEHGOAS (MrH) + 673. 0430,
found 673.0439. Exanple 6

E egﬂ offéggmﬁoﬂ' (Itgyﬂé,—[l?)%yﬁ)ﬁf:ﬁ%‘}jﬁetﬂylslu (o ﬂ’@ér% “Kzfl)-2,6-dioxo-

oprop hyl F'uor
?rrr— Bumr tYé@PTglﬂ drhsTylsul B f% %ﬁgﬂ%ﬁhwa- -
%ya& am de WO 2004/ 074288 PCT/ EP2004/ 001289 -42
CI ON FOH/ \ NS - N HONNPrepared from

Syl( ;% Ag n&}gg?f?ﬂ%i% %Eﬁq%ﬁ ‘P g'?/ 61?}'@ tg%%oleﬁ ulfon LS I?uanyl

56{alrrhmbe}-€tyc3:»p&bp;&mla LBmmupaz-bhmykb%ﬁﬂdimy]l 2,8 - tetraluhelro-

oAV AR (T 5 T UL AU 0 o

Exeatrgl witly 2 10% aqueeustrpfium-hysiypside sdutons (4 Hgnl.0.85 mmol). The

zré%éugncﬁé\slsﬂﬁ'ég Ry éd@ faybl Ak %hlg bﬂﬁr B kz?@cﬁﬁbfﬁ Yras concentrated in vacuo,
| 0XO- etrahydro purin- 8-

-Gashwith st agesnid acidhachio PlE T4 7 1.5 N R0 florc acid

NoXdtidme( 0af mL) ThJs mixture was cooled in an ice-bath. The resulting solids were

{C@ﬁhl 0(5 g}r tratxon, Wastt%é WltEI- vpd gr,aazn% de.neﬁ 11$1 lilrlagu%n II—_‘[:PJ'?(S tﬂ)vSO%

Civetofti dypyh et affpkddd- &5 44jﬁ-rcgclbpumpy]h1)e{12y,lﬁ—@i~ﬂumroﬂqeﬁzﬂ) -2,6-

It }? { 5 hé/ 5’ te qqra’]ﬁ'fz'apou &Hﬁ éf[{;ﬁ%]tﬁ‘%l pal ﬁg%ﬂg}nng]" L4 ?n&(l%&) Qhiazol-2-
yl) acetamlde (16.1 mg, 29. 7%) asa thte solid; FAB-HRMS m/e calculated for
CasH2sFN7 055, (M+H)T 638.1656, found 638.1641; and 2-amino-4-methyl-thiazole-5-
sulfonic acid {4-[3-cycopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic acid salt (5.4 mg, 10%) as a white
solid; FAB-HRMS m/e calculated for CyyHasFIN7O4S; (M+H)+ 596.1550, found 596,1547.

The compounds cited in examples 11 to 18 were obtained in an anologous manner
to that described in example 10.
Example 11

Amino-4-methyl-thiazole-5-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-flucro-benzyl)-
2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic acid

salt
\p/

S~o
F o)
N ;
%

Prepared from 2-[4-(2-acetylamino-4-methyl-thiazole-5-sulfonylamino)-phenyl]-
N-[6-amino-1-cyclopropylmethyl-3-(2-flucro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-

OH



met hanol (125 nlL) at 25 C was treated with 10% Pd/ C
(1.0 g) and sodium acetate (134 ng, 1.22 mol). The
resulting m xture was hydrogenated in a Parr _bhonb

W%é"%@? %r 24 15 h. At this time, the reacti SHT{%@WOO””

10

filtered through a pad of celiyg_and was washed with
an 8/ 2 nethylene chloride/ nmethanol solution (200 nli).

Theichidld-5811e e
I RS T e ST A0
ﬁo?%@ﬁfp‘éﬁ@ 6CIt5I4?frr| de sol uti on. The organics -
were washed with water (1 x 25 nL). The aqueous | ayer
Vilanipkerp back-extracted with chloroform (1 x 50 n).

The conbi ned organi cs were 20 dri ed over magnesi um

PSRk R MR ST FRPr i AL @ ot tan-

{%{@X@y&ﬁ,éﬁrmm&mﬂm-ﬂﬂ -purg-2- }ﬂﬂnatchuyk}—pﬁenyl}/-la)m&e 6- di oxo
WO 2004/ 074288 PCT/ EP2004/ 001289 -43

2,3,6,7-tetrahydro- 1H puri n- 8-yl net hyI ®henyl } - am de
(184 ng 65% as a white solid; (ES) JF—f%@rﬂe
cal cul ated for C2gH2sFN704S (I\/H—|)t 5 , found
578.1987. Exanple 8

5- Chl oro-1, 3-di net hyl -1 H pyrazol e/Z
[ 1, 3-di net hyl -2, 6-di oxo-2] 3, §, 7-
t et rahydr o- 1H puri y t -phényl }-amde C N N
-SAO OHH/ O A M1 _LTATS conpound was
prepared by a conbihat Pon EE the routes outlined in

‘"O
upf onic acid {4-

schenmes 1,2 and 4. Step 1~ _Preparation of
6- am no-1, 3-di net hyl - 5-ni t rog0- | H pyri m di ne- 2, 4-di one
OOu NO i NH2 10 :

Prepared from N-[6-Amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4—tetrahydro-pyrimidin~5—y1]-2-[4-(3,5-djmethyl~isoxazole—4—sulfonylamino)-
phenyl]-acetamide. White solid; FAB-HRMS m/e calculated for CosH27FNgOsS (M+H)™
579.1826, found 579.1822.

Example 13

1,2-Dimethyl-1H-imidazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-
benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -phenyl}-amide

Ree

- AF
I
\7

Prepared from N-[6-Amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-y1]-2-[4-(1,2-dimethyl- 1H-imidazole-4-sulfonylamino)-
phenyl]-acetamide. White solid; FAB-FRMS m/e calculated for ngHngNyog,S (M+H)*
578.1986, found 578.1976.



Commercially avail abl e
6-ami no- 1, 3-di net hyl - | Hpyri m di ne- 2, 4-di one (10
nmmol ) was dissolved in 1:1 water / glacial acetic ac

WG B4/E1428%¢t al vol une) at 80 C and sodium nit ﬁCtTéEpe%mn”

10

15

nmol ) added in portions. ﬁ#ter5 he addition was
conplete the reaction m xture s stirred at 80 C for
%% : oled inice for 30 mns then filtered and 15
SRBIF M th water. The precipitate was dried in vacuo
to give crude 6-am no-1, 3-
Mﬂhylh;EHﬂBudﬂztﬁee@ssﬂﬁomqwrd h%r[drqyelopmwhncthpl h$2-fluoro-benzyl)-2,6-
YR Y b Bl RlenSRFH6 88 ?th% %{% an%ﬁfaf' ci ent
purlty or subsequent use wt ut a |t|ona
purification (89%. Step 2: Preparation ?f
5, 6-di am no-1, 3-di net hyl -| H pyri m di ne- ZBA dione. O
NH2 Oi | NH2 WD 2004/ 074288 PCT/ EP2004 09289 -44
Crude
6- am no- 1, 3-di net hyl - 5-ni troso- Ik+pyrﬁxgq§ne 2, 4-di one
(5 mmol ) was suspended in water ( at 40 C and
I) After 20

treated with sodlmﬁwlthl |te (1

m nutes at 40 C th ea xt was warmed to 80
C for 30 mns and ooI ice for 30 mns. The
preci pitate was |s- 8 r(tratlon washed w th

cold 5 water and drled I n Xacuo to give crude

5, 6-di am no- 1, 3-di net hyl -1 i mdine-2,4- dione as a
i ght beige solid which was o0 suf fici ent purity for
subsequent use wi thout additional purification (80%.

{ngp (Pée%lr&?ﬁgﬁxalg grhrﬁ{ 0- c&cl%rg]?ylmet}?'l (% ﬂuoro—benﬁyl) -2,4-dioxo-
-1 435 ditairehydre-pyticadin g Z)L%rwyﬁl]yl-éﬁew 2 %rfiﬁalcfvw lsmino)-
1| GEdeatittley FWESE @fid; RMS fr BT FRKO0 SLOTeAat m/z = 564.
solu¥|on of (4-tert- butoxycarbonyfan1no phenyl ) -acetic
3§|d O 825 nnDI) and crude
M no- 1, 3-di et hyl - ! H pyri m di ne- 2, 4-di one (0.75

‘ol ) |n N, N di net hyl formam de (3 nL) under argon at

Z\ﬁeiﬁy I&ddﬁddel 4(sﬁfaii1dfmttdhy4 gvbagl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-

08RGk bbb caphod e, Duce bl A0 036 o)

reactlon was stirred at 25 Cfor 18 h. At this tine,
the reaction was concentrated in vacuo. The residue
was triturated with water and the result§;}y solid

F 0
saeual
2\

Prepared from N-[6-Amino-1-butyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidin-5-y1]-2-[4-(1-methyl-1H-imidazole-4-sulfonylamino)-phenyl}-
acetamide. White solid; FAB-HRMS m/e calculated for CoyHzsFIN7O4S (MAH)+
566.1986, found 566.1971.

N-s50



——

collected by filtration, washed well with water and
dried in vacuo to afford crude {4-[(6-
am no-1, 3-di net hyl - 2, 4-di oxo-1, 2, 3, 4-tetrahydro- pyri m
WaRen74388 ar banoyl ) - met hyl }- phenyl } - car bani ¢ P4d % 2004/001289
tert-butyl ester as a |light beige solid which was of
sufficient purity 20 for subse@uent use w t hout
ditiional purification (87%. Step 4: Preparation
g%ﬂpé‘? g% no- 1, 3-di net hyl - 2, 4-di oxo-1, 2, 3, 4-tetrahydro
- pyrimdin-5-yl)-2-(4-am no-qphen%/I ) - acet am de _
Fyieiok A Hotrhidez e sl fppaiH o [-biatyl- (2o bRMGE])- HEliox0-2,3,6.7-
T o i armide tri .
(R s pusin - metisl phegyt] amide tifogosgericacd o1
-pyrimdin-5 25 yl carbanoyl ) -nethyl]-phenyl}-carbamc
acid tert-butyl ester (0.65 nmol) was adgled to a 4M
sol uti on of hydrogen chloride in p-diox n@ (10 nL) and
the m xture stirred at anbient tenpeyat for 2 hrs.
The precipitate was isolated by filtnaig-on, washed
Wi th p- dioxane and ether then dri i iy vacuo to give
crude N-(6-am no-1, B-di net@yl -2, 4
di oxo-1, 2, 3, 4-t et r alydrQ; N di yl)-2-(4-am no- ph
en)rl)-acet ani de hehfor i e ywo/ 2004/ 074288
PCT/ EP2004/ 001289 ' c;;%‘lqt, a light bgige solid
whi ch was of sufficient putity for su]pse uent use
wi thout additional purification (quangttapHve). Step
5. Preparation of L
8- (4-am no- benzyl ) -1, 3-di net hyl - 3, 7-di hydro-purine-2, 6
-dione. NH2 O~-O~NQgNN1 5 To a solution of
5 cr udePrepared from N-[6-Amino-1-butyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-

6 1. NQ-.1. 3- di- npt -] - 1. - - -
R 5:'*@4%1 Cptte e Pitidga e L b AL phenyl
hacdtamaide.oWhdie sold;tLRMES B8 Q‘n‘}'glaENanS (MetEhEnasimiz35566. )
was added 10% w' v aqueous sodi um hydroxide (3.4 nli)

apd theij7m xture heated to 50 C for 7 hrs. The
reaction m xture was concentrated in vacuo to dryness

gﬂg{«# f@%ﬁ%%ggln%@%{iré 2t- lgorg\ét}eplzy%igléig}tcgsgyg -?Jtyail%é]ro— 1H-

10 purin-8-ylmethyl]-phenyl}-N,N-dimethylsulfamide

Prepared from N-[6-Amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-yl]-2-[4-(3,5-dimethyl-isoxazole-4-sulfonylamino)-
phenyl]-acetamide. Off-white solid; FAB-HRMS m/e calculated for CasHoFNgO45
15 (M+H)" 527.1877, found 527.1858. '



1o insoluble inorganic material. The filtrate was
concentrated in vacuo to give crude 8-(4-
am no-henzyl ) -1, 3-di met hyl - 3, 7- di hydr o- puri ne-
WO as of sufficient purity for subseq@@ﬁfEP&%’°01239
wi t hout additi onal purlflcatlog2(5896 Step 6:
Preparati on of
{J&'XQIF% o 1, 3-di net hyI -1 H pyrazol e-4-sul fonic acid
4 3- di net hyl -
dIOXO 2,3,6,7- tetrahydro | H purin- 8-yl net hyl ]

W 3girmpshyl-46l-prrazolsdrwitipais agifl {&drawclopropylmethyl-1-(2-
&tu@ﬂo-@@ih P@I&E&A&zé F-diaridy 1 Bpdriglis ' -
- di.gne . |ﬁ pyrldfne (ZPnL ggﬁ% Eﬂagﬁﬁzﬁﬁﬁghﬂ
FIEAf or o- 1, 3 dl rret hyl -1 H pyrazol e-4- sul fonyl chloride
(0.2 mol) and the mxture left to stir and warm
slowy to anbient tenperature overnightl The reaction
m xture was poured into ethyl acetat®g shed with 1M
“aqueous hydrochloric acid until all pyridine was
renmoved fromthe organi c phase and 2?]_' onbi ned
aqueous washi ngs back extracted wit g(gﬁﬂ?l acet at e.

The conbi ned orgargc |ayess vvere and

concentrated in vaclo to glvejan 9range solid.

Purified by tritg onNi [
gi ve 5-chloro-1, 3idin Bbald s
acid

{4-11, 3-di met hyl - 2, 6-di oxokiﬁ\;z, 6, 7-tetrahydro-1 H purin

- 8-yl net hyl ] - phenyl }- am de a pal e orange solid

(51%; EI-HRVE nfe cal culated for CL9H20CIN704S (. M)
%@p/d' ]E;ng%a%?%%tig [Bzd(tgij ug%%gq{laq\)/r\gflsggtﬁ{dp agﬁ_lg? -phenyl]-acetic acid.
1, 3-Di net hyl -1 H pyrazol e-4-sul fonic acid

[ 4- (1, 3-di et hyl - 2, 6-di oxo-2, 3, 6]7- tetrahydro-

| H puri n- 8-yl net hyl ) - phenyl dﬁCNT<H \"IN N ScO
OON OKNNS5 3

5- Chl oro- 1, 3-di net hyIHCl razol e-4-sul fonic acid

{4 [1, 3-di net hyl - 2, 6- di oxo-

(o o B Efegg“%ﬁ‘f e o PO g acid

dinathilestentprépared §ctOrding tcalﬂucl ptdrederead Haprt slessisbcribed in J. Chem.
10 TSl WridY. 11999, 19, 2759) (2.68 mmol) in methanol (10 mL) was added 1.0M
' aqueous lithium hydroxide solution (13.7 mL) and the mixture heated to 50 °C for 35

mins. The reaction mixture was cooled in an ice bath then washed with ether {25 mL),

yrazol e- 4-sul foni c

acidified with 3.0 M agueous hydrochloric acid to pH = 4 while stirring and cooling in an
ice bath. The precipitate was isolated by filtration, washed with water and dried in vacuo
15 to give [4-(tert-butoxycarbonyl-methyl-amino)-phenyl]-acetic acid as a colozless solid
- (70%).

Step 2: Preparation of (4-{[6-amino-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-ylcarbamoyl]-methyl}-phenyl)-methyl-carbamic acid tert-butyl ester.

F O '
H .
N O
@f@' RS-

20 Prepared by the same procedure as described for the preparation of (4-{[6-amino-
3-(2~fluoro-benzyl)-2,4-dioxo- 1,2,3,4-tetrahydro-pyrimidin-5-ylcarbamoyl] -methyl} -

—



argon before addi ng 10% pal | adi um on car bon (100 ng).
The reaction vessel was charged with hydrogen gas at
50 pSI pressure and shaken for 24 his. Additional

0%

10

15

20

25

hydrogenol ysi s continued at 50-.psi pressure of
hydr ogen gas for an additi onal 24 hi s At this time no

FRPEL) BeiiRe ouﬂh’fe SRR (lple1 oA Db ATE (RS,
@ﬂmcarbméwt }d@smag} th—xéféi WU%W%WE‘% Wi tphlpceed (Agert-
%bkd}&@ax%ﬁ&ﬂﬁﬂm\% Henm&yn{cvacmetd}aa@déz §[B-anGhb G Of- B ol tRnzyl)-

Ot o o
[cérb(a&nﬁadﬂd teed-Tytt é%;c& ik @Bt@rngd 3s ﬁye'ﬂofvebF@ h:}hﬂjinvl isdlﬂf puffitient
a C eSS SOl |
5%25 Peﬁr%ﬁ%%%] i R BB T 0a s (M)

443 1376, found 443.1364. VIO 2004/ 074288
SCD EFR2epADE10f3-{ | 6-4mhineA sqrgbpropPinetii=3¢ @-fluoro-benzyl)-2,4-

gﬂz])@/f’@,@r Ofd Lllﬁﬁrg)ﬂynkmﬁ% 2 ly}é?rqaguﬁw Zdihyl PpRes iR Barbamic

erayro- purin-8-yl nme
Fﬁﬁbyl} 4- et hyl -t hi azol - 2-yl) - - Hacet ani de
IN ~\ IS OFO N N5 Step 1: Preparation of

2-{4-(2-acetyl am 0- 4- hy -t hi azoI e- 5- sulfonyl anm no)
- phenyl ]

-N-[ 6-am no- I - cifcl dpro yI |- ]gléenzyl) 2,
4-di oxo-1, 2, 3, 4-~¥et pr|m|n

-acetamde. F OO OO HC|~zNO A sol uti-on
of
N-[ 6-am no-1 - cycl opropyl met'hyl - 3- (2-fl uoro-benzyl)-2, 4
- di oxo-
Prepared by the same procedure as described for the preparation of (4-{[6-amino-

1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-
ylcarbamoyl]-methyl}-phenyl)-carbamic acid tert-butyl ester (example 1, step 5) except
that (4-{{6-amino-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3 ,4-tetrahydro-pyrimidin-5-
ylcarbamoyl]-methyl}-phenyl}-methyl-carbamic acid tert-butyl ester was used in place of
(4-{{6-amino- 1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-ylcarbamoyl]-methyl}-phenyl)-carbamic acid tert-butyl ester. Purified by
chromatography using silica eluted with 3% v/v methanol in chloroform to give (4-{[6-
amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-ylcarbamoyl}-methyl}-phenyl)-methyl-carbamic acid tert-butyl ester as a
colorless solid foam (63% yield from [4—(tert—lbutoxycarbonyl-methyl—ami.no)~pheny1]-

acetic acid).

Step 4: Preparation of N-[6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-yl}-2-(4-methylamino-phenyl}-acetamide,

hydrochloride.
F O
IO
- OA_\N NHo N~

-HCH
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1,2,3,4-tetrahydro-pyri mdin-5-yl]-2-(4-am no-phenyl) -

WG AT ne” (176 ni) was 'stirred at 25 C Tor WA bizs
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This solution was then treatediwith
2-acetyl am no- 4- net hyl -t hi azol e-5-5ul fonyl chloride

(44 Poeparéd H)?th&l“min} mefHd as daetibahforicbid ptl’eﬁar!i\@@n 6t N![6eghino-1-

Th
Srbbobylplnd s o sl RS ARk Ao e el iyicin-s-111-2
éﬁdﬂanQ-}@ﬂn}ﬂBaeﬂ#md@sh}hﬂy@hhbmdeoﬂt (examiptt: 15 slep6) exceptitat (4-{[6-
(] b e LY / - Ty -
%Jaﬁ%ﬁﬁ*ﬁnﬁi (bt u@ E sty
srgERtEsSwepbagayd dnethel-phemghesthyincatpatmig asid teri- b@wb@ter was
el ﬁ@]&&rﬂf ﬁedaﬂnﬁmmey@oprgﬁﬁ%&wnmm DR MBI Fdo-
i?# %g tstgt;hyélrg B7d 2301 400Yﬂ(r:re oyf methn?}t p}?ﬁiﬁécaﬂﬁinc ac1?i tert-butyl
astet, W- @smmmé me;tcmplmwmhah@nﬁfxﬂauﬁ bénsvbiD, AdjoxBhigny il

cﬁl’[gp’r‘% R R Y2 PP aseRb - e pydiocylogide was
taemerC%ﬂwcgrgenmphd mhmhhwﬁog? bifficiemtgtuaity fe siheqdentmsebwihout
a84@Rn Jirht gy sol id; FAB-HRMS nfe cal cul ated for
C29H30FN706S2 ) 655.1683, found 655.1679 WD
2004/ 074288 PCT/EP2004/ 001289 -48 Step 2: Preparation
St Y FrreRarption 9€Nd6raéwpﬁe%1;¢prw@e¢vluwbﬂ§@m§er)zyb F4-dioxo-
1¢h, S}K—Qetr&y@ro—@yﬁm‘icﬁhf'ﬁﬁx QI{Q [15-EhiBEH- '1'3 &Iﬁéﬂﬂ@llliliib}razol&ti—

hA azol - 2-yl)- acetam de.

gll lﬁl%h{y e 1n3 f)lhenyltj acetarni
2-[4-(2-acetyl an}:no 4- &t hyl - t hi azol e- 5- sul f onyl am no)
-phenyl J-N- 5

[ 6-am no- | - cyclepeepyh 5‘ l@roob@ zyl)-2,4-d
i oxo-1, 2, 3, 4-t @ ydjo- | ymyﬂ -a¢etam de (56
ng, 0.085 mmol) t O™

treated with a 10% aquequs sodi um hyd‘rox { sol ution
(0.34 nL, 0.085 mmmol ). Th reaction was stirred at 50

Cfor 6 h. At this tine, the reacti on was concentr at ed
in vacuo, diluted with water, and acidified to pH = 2

wi t hTe alsolitinafue iramivysl @pdbmmopylnethy-31(2- ﬂ@dmmt-tbamyl) 2,4-dioxo-

B 1S el i
WP-240 mand} in pimidier 2édmlhwesalded 5 c@o(l}}bd&ﬁ%yl-pyrazole -4-sulfonyl
@El%h@@ 5(5 295 ﬂﬂlﬁf £4d th@fnflﬁﬁxﬁ@ﬁl fed a a%n[ba%nrt éer%%eratulrs foi 4& hrs. The

3-cycl opropyl net
a%%n o T%W%E%WEH% ﬁh‘hérpra RPE B0 Wﬁ@@ﬁwe with 1.0M aqueous
hp@@ambslulaf:ﬂmadmed wl&@hﬁy&nédwai ﬁesx&&h);ul@é%@tﬂ&}éiﬁnd

oAt Fisno, SARsei D ong '%wpgsgngesﬁgafgggd R

 63BhaAGHily dlﬁ]ﬂdr(ﬁnﬁtﬁﬂiﬂoégﬂféﬁ'ﬂﬁ&Jarﬂlﬁtb—aZ@cR)pﬁcrpylmethyl—?a (2-fluoro-

benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-pyrimidin-5-yl]-2-{4-[{5-chloro-1,3-dimethyl-1H-
pyrazole-4-sulfonyl)-methyl-amino}-phenyl}-acetamide as an off white solid (53%).

Step 6: Preparation of 5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-

cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-

yhmethyl|-phenyl}-methyl-amide.

To a solution of N-[6-amino-1-cyclopropylmethyi-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-yl}-2-{4-[(5-chloro-1,3-dimethyl-1H-pyrazole-4-
sulfonyl)-methyl-amino]-phenyl}-acetamide (0.119 mmol) in methanol (2 mL) was

.



sul fonic acid
{4 [3 cyclopropylnethyl-l-(Z fluoro-benzyl)-2, 6- dioxo-

tetrahydro- 1H puri n-8-yl net hyl ] - phenxw
%@4/001289

““{?meﬁ%ﬁo acetic acid salt (5.4 ng, 10% as

10

15

20

solid; FAB-HRMS nife cal cul at edssf.or C27H26FN70482
(I\/H-|—|)+ 596. 1550, found 596.1547. The conpounds cited

amﬁmwa oﬁpsola&rmp&oﬁa& 1R8sh [INmBNa@N@leQ8RHE e heated to 50
ga?%:j‘r %grs 1 Tﬁﬁgtnﬁ any ?vzs(z:%i'ngﬂer%i ]Jgtnlﬂagﬁ Tzle :!l-g'lIEOIEl)é ?esuiu% a%é.lﬁed to
P+ 8vditcl. alpr apyduwaiyydchloric 2¢ifl] The aqietz ydsbensmn was extracted
s Alaet, ol AN e R e
onagpesiim sulfagefilte@dNnN dBnE@Hated i BadBpe plzer residfie o ﬂrtul[aﬁd with
Q&T@rﬁ&ujx lt@karE‘ 0:-cAtBl Y bind iy 4 O Fyrazattilf QB¥LRTLA) [5-

EB? %Bwaﬂmet@%r@pﬂwymﬁmm Oaliqep-3,p.9dristrpbyirgt JH-puring-

4%2@?5&1 }6 i@@?ﬁ&&smo%gﬁéy Sgﬂdrm)é((:]zest);r‘rlﬁme\ds m/e calcula;ced
%’% 81#) EGEEPE‘&‘F%S%%EG%m C27H26FN704S2

(I\/H—|)+ 596. 1550, found 596. 1547. Exanple 12
Bx&mplertBt hyl - i soxazol e-4-sul fonic acid {4-
[ 3-cycl opropyl met hyl - 1- (2-fl uoro- benzyl)- 5

épﬁ?ﬂdiif}l%@sﬁfcgn@aczd 'a" Q}Q'YO(EJE'&}'H;F tﬁﬂri ) %UXJ'(;TE&{E{/ )12 6-dioxo-

2 3,6,7- tetrahydro 1H-purin-8-ylmethyl}-phenyl}-amide

G
%

This compound was prepared by the routes shown in schemes 2 and 4.

8-(4-Amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione was condensed with 8-quinolinesulfonyl chloride under standard
conditions to give the stated sulfonamide. Recrystallization from acetonitrile gave the
pure product as an off white solid (53%); "H NMR(DMSO-d6, 300 MHz) §H13.45 (s,
1H), 10.12 (s, 1H), 9.21 {dd, J=4.2, 1.1 Hz, 1H), 8.59 (dd, ] = 8.4, 1.8 Hz, 1H), 8.41 (dd,
J=7.3,1.5Hz, 1H), 8.33 (dd, ] = 7.7, 1.5 Hz, 1H), 7.82-7.73 (m, 2H), 7.45-7.00 {m, SH),
5.16 (s, 2H), 3.93 (s, 2H), 3.86 (d, ] = 7.3 Hz, 2H), 1.30-1.10 (m, 1H) and 0.50-0.30 (m,
4H); EI-HRMS m/e calculated for CsyHyFNGO,S (M+) 610.1798, found 610.1804.



O \ INas~-0o FO O ONNPrepared from
N-[ 6- A-m no-i-cycl opropyl net hyl - 3- (2-fl uoro-benzyll)-2
4-dj oxo- 1,2,3,4-tetrahydro-pyrimdin-5-yl] -2-

W({)aqoe)gy- _3%” net hyl - i soxazol e- 4- sul f onyl ani no) - PCT/EP2004/001289
phenyl ] -acetanm de. Wiite solid;ssEAB-HRMS nie
cal cul ated for C28H27FN6C6S (M+H) + 10 579. 1826, found
FQmbd22y Exanple 13
1,2-Dimethyl -1 H i m dazol e-4-sul foni c acid

- L35 | methyl - | -( 2-f -
o e R sty & Rt BF 2 Siqsar gtk LE-
ﬁ@rm—&wammﬂ piiead sl dyl} pHanylPabetinide Prepared from

[ 6- Ami no- 1- cycl opr opyl net hyl - 3- (2-f I uor o- Hen yl)-2,4-d
i OXo-

1,2,3,4-tetrahydro-pyrimdin-5-yl]-2-[4 1, 2odi met hyl -
| H i m dazol e- 4- sul f onyl am no) - phenyl @ am de.
White solid; FAB-HRMS nie cal cul ategd fegFC28H23FN7O4S
(M+H) + 578.1986, found 578.1976. £084/ 074288
PCT/ EP2004/ 001289 _ - 50- Exanpl e / A 0

Met hyl -1 Him dazolfe- 4- sul} onj,c .'@
{4-[3-cycl opr opy|1met hyt g f | upFo- benzyl ) - 2, 6-
di oxo- 2, 3, 6, 7-teydr - | | pprt'n- 8-yl net hyl ]
- phenyl } - am de M™>&=Qp OR O/ \ OLONNSGSG
Prepared from
N-[ 6- Am no-1| - cycl opr opyl me | -3-(2-fluoro-benzyl)-2,4
-dioxo- 1,2,3,4-tetrahydro-pyrimdin-5-yl] -2- [4-
(1-nethyl -1 Himdazol e-4-sul fonyl am no) -
5 phengh{4-Anddabemtgl)- 3ydeprspflindthyl-RNB-fliro GRAFREENAQK&ro-
(plgl}-ilﬁu:jﬁ,@—aiori'iie vas cggéénse%mla%et%midobenzenesulfonyl chloride under the
conditions previously described to give the stated sulfonamide. Recrystallized from
acetonitrile to give the pure product as an off-white solid (68%); '"H NMR (DMSO-d;,
300 MHz) § 13.53 (s, 1H), 10.36 (s, 1H), 10.23 (s, 1H), 7.75 (s, 4H), 7.40-7.05 (m, 8H),
10 5.19 (s, 2H), 4.02 (s, 2H), 3.91 (d, J=7.0 Hz, 2H), 2.13 (s, 3H), 1.35-1.15 (m, 1H) and
0.55-0.35 (m, 4H); EI-HRMS m/e calculated for Ca;H0FNeOsS (M™) 616.1904, found
616.1922., -

Example 21

N-[4-(1-Benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl)-phenyl]-4-
15 methyl-benzenesulfonamide

It

N-s56
0]
O
it
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Met hyl -1 Hi ni dazol e-4-sul fonic acid
{4-[3-butyl-1-(2-fluoro-benzyl) -2, 6-di oxo- 2, 3 6,7- lo

t et rahydro- | H purin- 8-yl net hyl ] - phenyl }-am d
#S%I‘I de salt N a-s o F0O O ONN H-CIPCT/M’Z"O-“001289

Prepared from -57 -
N-[ 6- Ami no- | - butyl -3-(2-fl uoro-benzyl) -2, 4-di oxo-1, 2, 3

, 4- tzeua@mﬂbcbeﬁw Bﬂc?dldibr%g}ﬁh‘]em ryb1- éz ﬂuoro—benzyl 3( dihydro-

SRR G T 5oR L WA RO 67 L DSt A Foderon conditons

qzamaﬂmawﬁbécmb@w h&stae sAdhmillowwh SBFhitOTld (¥s); 'H NMR

ﬁ}gﬁﬁ L2850 KILTh BhEAQU 9P 2Rehs (o>, TBTR % &9 11z, 21, 7.45.7.25

)y|7-2ﬂ CHET &ﬁzozﬂibﬁwl (fs P 84din 280 5. B, 6, TH), 4.02 (s, 2H), 4.01

t t -a

ﬁ‘if* T 2 LS AP A0, 054 =7 7
)1 %Bl\dﬁmscﬁplépfgdé@r EpPmNs045 (M) 557.2097, found 557.2090.

N-[6 Ami no- | - butyl -3-(2-fl uoro- benzyl) 2, 4-di oxo-1, 2,3

JFkample 22
tetrahydro pyrimdin-5-yl]-2- [4 (1 rrethyI-IH-lmdazoIe

. 9@@%%@%%@ A 9% st Be bpfg djep0-2,3,6,7-

Ne’r{-ahydro 1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic ac1d salt
[ 3- Cycl opropyl net hyl -1 -(2-fl uoro-benzyl) -2, 6-di oxo-2, 3

,6,7-tetrahydro-1H 10 AR _
puri n-8-yl met hyl ] - phenyl })r/%t di met hyl su{f aild de N
e g__:
OH

©€,&“

A solution of 5-bromo-6-chloro-pyridine-3-sulfonic acid {4-[3-cyclopropylmethyl-
1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide
(prepared as in Example 5, 37.5 mg, 0.056 mmol) in ethanol (50 mL) at 25 °C was treated
with 10% Pd/C (4.0 mg). The reaction mixture was submitted to hydrogenation
conditions in a Parr bomb at 48 psi for 1 h. At this time, the reaction mixture was
filtered through a pad of celite and washed with ethanol followed by a warm solution of
90/10 methylene chloride/ethanol. The filtrated was concentrated in vacuo. The residue
was resubmitted to the reaction conditions with triethylamine (0.015 mL, 0.11 mmol)
and was hydrogenated for 4 d. At this time, the reaction was filtered through a pad of
celite and washed with solvent. The filtrate was concentrated in vacuo. The resulting
residue was purified by HPLC (20-70% acetonitrile/water) to afford pyridine-3-sulfonic
acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo0-2,3,6,7 -tetrahydro-1H-
purin-8-ylmethyl}-phenyl}-amide triffuoro-acetic acid salt (5.2 mg, 13.8%); LRMS for
CasHasFNgOeS (M+H)" at m/z = 561.



s=O FO/ \ OONN [I-V Prepared from
N-[6 Am'no | -cycl opropyl net hyl -3-(2-fl uoro-benzyl)-2,4
di oxo 2,3,4-tetrahydro-pyrimdin-5-yl] -2-

W([ %’0(”@7"?:8% met hyl - i soxazol e- 4- sul f onyl ani no) - PCT/EP2004/001289
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phenyl]-acetam de. Of-white sefid; FAB-HRMVS nife

cal cul ated for C25H27FN6OAS 15 (M+H) + 527.1877, found
$Ampf5B WO 2004/ 074288 PCT/ EP2004/ 001289 - 52-

Exanpl e 18

?ﬁ—&? :Eg é?)ra%gﬁdpéfb?qtﬁag S,J' Elflg%)zgzn%lzl? 2%_-%%3'&(];32i,é%%e%aﬁyd:o—lﬂ—

fplrior &-yhestlayll-phényl-tetx tes?] Bnmifet et r ahydr o- | H- puri n- 8
-yl met hyl] -phenyl.}-nethyl- am de C Ni N N/S;0 FO
HH/ \ OONN 5 Step 1: Preparation
[4-(tert-butoxycarbonyl - net hyl - am no)
acid. Ol N-O- HO QO To a_sol uti gn
[4-(tert-butoxycarbdnyl - netihyl - i &
acid nethyl ester (P« fiTig to the
procedure of Hay e . d kcpibed in J. Chem 1o
Soc. Perkin Trans. 989, , N2759) (2.68 mmol) in
nmet hanol (10 nlL) was added (]\/I aqueous lithium

hydr oxi de solution (13.7 m_) d the mxture heated to
50 Cfor 35 mns. The reaction m xture was cooled in
an ice bath then washed with ether (25 nL), acidified

with 83(4QAMugcqb&QVl$ mafo@%m@ﬂhk&yﬁw(g flu@rePbbifzy)- 3phiditgrdro-

stirr and_cool | tate

TRERE PR S Sondt et S el RORR bR SiRhe BSaicions

@mﬁe@.lsﬂjrﬂasadmd t §ive thegtated sulfonamide as an off-white solid (28%); 'H
g&ﬁMSd’ W4t Qhy @%”Pé' 422{%‘} 1), o3RGk PHSI% ob (RC 811 55.04 (5, 2H),

acl a c Ior ess soll

3.94 (s, 2H), 3.77 (4, = 6.6 Hz, 2H), 2.87 (s, 3H), 1.25-1.05 (m, 1H), 0.40-0.25 (m, 4H);

EI-HRMS m/e calculated for CpaHouFNsO,S (M) 497.1533, found 497.1528.

Hpﬁe@yl ]-acetic

phenyl ] -acetic

Example 24

N-{4-(1-Benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl)-phenyl] -
methanesulfonamide

/
H*%:O

oI
1

8-(4-Amino-benzyl)-1-benzyl-3-butyl-3,7-dihydro-purine-2,6-dione was
condensed with methanesulfonyl chloride under the conditions previously described to
give the stated sulfonamide as a pale brown solid (35%); g NMR(DMSO-d, 300 MHz)
8 13.54 (s, 1H), 9.76 (s, 1H), 7.45-7.25 (m, 7H), 7.22 (d, ] = 8.4 Hz, 2H), 5.14 (s, 2H),
4.10 (s, 2H), 4.04 (t, ] = 7.1 Hz, 2H), 3.03 (s, 3H), 1.80-1.65 (m, 2H), 1.40-1.25 (m, 2H),
0.96 (t, }=7.3 Hz, 3H); El- HRMS m/e calculated for CpyHN:sO,S (M+) 481.1784, found
481.1781.



(70%9 . Step 2: Preparation of (4-{
[ 6-am no- 3- (2-fl uoro- benzyl) -2, 4-di oxo-1, 2, 3, 4-tetrahy

dr o-
W‘Bé&*f‘?f’ﬁsﬁ- 5-yl car banoyl | - met hyl } - phenyl ) - net RHIAEZPH4H 289
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was used in place of RMH,0,C

ic acid tert-butyl ester. F O H{_HI /\ z 20 Prepared
by the sanme procedure as described for the preparation
Hxafrfpid 24 6- am no- _ _

3-(2-fluoro-benzyl)-2, 4-di oxo-1, 2, 3, 4-tetrahydro-pyrim

idi.ns 5-yl car ba -met hyl } . WD 2004/ 074288
P*dc}%ﬁléﬁﬁ%ﬂof@%ﬁfggﬁé%@%lﬁy -gpﬂfngp@ém (3-bagyld -(2-fluoro-benzyl)-2,6-
tcﬁmi&@ﬁt@?—t@mb@:%H@Wh%-#h@ﬁﬁppﬁidﬁ@ﬂ%ﬁi@@t

[4-(tert- butoxycarbonyl-nethyl-am no)-phenyl]-acetic

acid was used in place of (4-tert- \

but oxycar bonyl am no- phenyl) -acetic acidy Crude (4-{

[ 6- ami no- 3- (2-f | uor o- benzyl )- 2,4- €l 1 N

dioxo-l,2,3,4-tetrahydro-pyrinidin-Skzl anoyl |
-met hyl} -phenyl)-nmethyl 5 carbam c 4§dcﬁert-butyl
ester was obtained as a yell ow sol y ch was of

used wi t hout

sufficient purity }
— aration of (4-{

addi tional purifi
[ 6-am no- | -cycl op -fl uoro-benzyl)-2, 4-
di oxo-1, 2, 3, 4-tetraf fi B di n-5-yl car banoyl ]

-met hyl } - phenyl ) - met hyl -cakbam ¢ acid tert-butyl
ester. FOCON NHZi O 10 Prepared by the sane
procedure as described for tthe preparation of (4-{

[ 6- am no-

1-cycl opr opyl net hyl - 3- (2-fl uor o- benzyl ) - 2, 4- di oxo- 1, 2,
3, 4- tldgs R dovasipaenared iy the route outlined in schemes 1 and 7.
yl car banoyl ] - net hyl } - phenyl ) -carbam c acid tert-butyl
SHET: RRPAANLE ofl2-(Sha ko -B)ri@MCE R -mdibak a6id-df .
e no 3 (oot ooy o be%gz(ryl )- 2?1?1- oGk E‘f?zd,{‘bsef‘ﬁ’flteétterr ahy
dro-pyrimdin-5 15 yl car banoyl ]
-met hyl } - phenyl ) - met hyl - car bam

NO
aqgi d fert-butyl ester

e
[ 6- am no- 1- cycl opr opyl net hyl - b(gsifPlhuor o- benzyl)-2, 4-d
i oxo-1, 2, 3, 4-t et rahydr o- 2~z

pyri m di n-5-yl car banoyl ] - net hyl } - phenyl ) - carbam c aci d
ter t AdttorfS RkassiBh tefliioRYe in dimethylsulfoxide was treated with
dibenzyl malonate. This mixture was stirred at 95 °C for 10 min. At this time, the
reaction was treated with a solution of 2-chloro-5-nitropyridine. The resulting mixture
was stirred at 95 °C for 1.5 h. At this time, the reaction mixture was poured into
ice/water and extracted with ethyl acetate. The organics were washed with a saturated
aqueous sodium chloride solution, dried over sodium sulfate, filtered, and concentrated
in vacuo. Flash chromatography (Merck Silica gel 60, 230-400 mesh, 20/80 ethyl
acetate/hexanes) afforded 2-(5-nitro-pyridin-2-yl)-malonic acid dibenzyl ester (45%) as a
bright yellow solid; LRMS for C,H;5N,0g (M-H)' at m/z = 405.
Step 2: Preparation of 2-(5-amino-pyridin-2-yl)-malonic acid dibenzyl ester.
o NH
PhCH,0,C | NS

CO,CH,Ph

A solution of 2-(5-nitro-pyridin-2-yl)-malonic acid dibenzyl ester in a mixture of
methanol, tetrahydrofuran, and water was treated with ammonium chloride (25 eq.) and



chromat ography using silica eluted wwth 3% v/v
msthanol in chloroformto give (4-{ [6-

m no- 1- cycl opr opyl net hyl - 3- (2-f | uor o- benzyl )PE%E%&L%(H%

“’%2094@74@884 tetrahydro 20
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pyrim di n-5-yl carbamoyl ] - met hykj - phenyl ) - met hyl - car bam
ic acid tert-butyl ester as a colorless solid foam

(zﬁr%%uﬁt f}ll thicQIR 10 'ﬁhe f Was stirt d at 25 °C for 40 poin, (At this time,
- (tert-butoxyéar bonyl - net am noe) eny (1 nt
é}é"r mctug 5 fiterqd apenshter g%e filtrate was concentrated m vacuo The

Mg{l&ma&bmel Wﬁ)éﬁir@cﬁéd)ﬂﬁh% h%beta% (ﬂrefdrg@ﬁ&w&@mﬂh)ed%ﬂ a
SRl R o sy s R et s8eng b pilsee flereds and

(BoncenHIalt@ iV cHETa ¥ 2—@5‘:)41‘&7&?&&]3@}715}%2@@1&1: 084 28Rnzyl ester as

d t | bed f t he
SV SRR R T R Tl R BB iyt 25
(2-fl uoro-benzyl)-2, 4-di oxo-
Btep, B, Preparetierhgti-65-65 chlorat A-Emethyl-1B-pyrazole-4-sulfonylamino)-

hydr ochl ori de salt
%gngir?pﬂgi %laglg%{ea p“%g‘%a{yég%e{ hat (4-1[6- am no-

1-cycl opropyl net hyl - 3- (2-fl uor o- benz?/I) /2 4- di oxo-1, 2,
3,4-tetrahydro 5 N

pyri m di n-5-yl car banoyl ] - net hyl } - gphenyfl ) yret hyl - car bam
ic acid tert-butyl ester was ﬂsvxbface

of (4-{[ 6- am no- I-cy%@[prd)@yl th | 36 2-f | uor o- benzyl)
-2, 4- di oxo-
1, 2 3, 4-tetrahydro-pyrim dlm&%rcar banoyl ]

- et hyl } - phenyl ) - car bam ¢ aci d fert- butyl ester.

N-[ 6- Ami no- | -cycl opropyl net hyl - 3- (2-fl uoro-benzyl)-2, 4
- di oxesofutmfAs (Sreminghricin Py -malpnic &g fibenzyl ester in pyridine

cdoled 1B PO WagTFeROd RAGBYINIoRL ?Eﬁfﬂn@ﬁnﬂ TMdﬁﬁ%@&Jsgﬁoﬂﬁ%hlonae
é&eobtalned as a green solid which was of suffi.ci

TEAFUPB IIEES Watalowedde HOWI WS to Sacr ) andgpisistirred at 25 °C for 24
purAtfrhie ﬁms;)fhe r&i&i@n&mﬁﬁé RAE addlentodf °C and acidified to SH 1 with 3.0

I}{g Li%l;(eg)r{lls drocﬁl%%c BB TR Pl 35l jzncrf miRE2 08 WE s fortth ethyl
Bbr@atd, The etgaalty mmwgsheah‘wdilm-ls} M dquBefsfdfdchtdricordid dolBion,
m%]lt%eﬁrl?j satﬂ?%ﬁlaag%lﬁo?a%ﬁé chloz}lde solu on dl&@d ofer 60d1&tr1\ffg[fate,
[fittexed G concentrated in vacuo. Flash chromatography {Merck Silica gel 60, 230-400
mesh, 65/35 ethyl acetate/hexanes) afforded 2-[5-(5-chloro-1,3-dimethyl-1H-pyrazole-4-
sulfonylamino)-pyridin-2-yl]-malonic acid dibenzyl ester (55%) as a colorless solid;
LRMS for CorHpsCINGO5S (M+H)™ at m/z = 569/571.

Step 4: Preparation of {5-(5-chloro-1,3-dimethyl- 1H-pyrazole-4-sulfonylamino)-
pyridin-2-yl]-acetic acid

CE/

N

| P O/\O
HO N

A solution of 2-[5-(5-chloro- 1,3-dimethyl-1H-pyrazole-4-sulfonylamino)-pyridin-
2-yl]-malonic acid dibenzyl ester in ethyl acetate was treated with 10% palladium on
carbon. The mixture was hydrogenolyzed at 25 °C under hydrogen at 1 atmosphere until
no starting material remained. At this time, the reaction mixture was filtered through

celite. The filtrate was concentrated in vacuo to afford [5-(5-chloro-1,3-dimethyl-1H-



N 15 To a solution
of N-[ 6- am no-| - cycl opropyl net hyl - 3-(2-fl uoro-benzyl)-2

4- di ox0: _
WO 2004487438 ot 1 ahydr o- pyri mi di n-5-yl | - 2- (4- met hYCAMREAY+/p1289
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enyl ) -acetam de; hydrochl orideg; (0.246 mml) in
pyridine (2.5 nlL) was added

ot- @sdﬂf&nﬁhﬁﬁéﬁ }ncﬁﬂfzaﬂpla&méaéi@ gé@,ayés a bt S8id; LRMS for
igggy %¥§&%+the é%ﬁé stirred at anbi ent
#%8 g 48t RS 20 reaction nmixture was
pour ed into dichloronethane and washed twice with 1.OM
@(q&}e@ugrtﬁ:pmuvmoﬂhfdﬁiamiam'lelbutyiasE%ﬂumn’oﬂisedzyh)ﬂe&-dﬁ;&bacb,s,é-

3%%%’“3’@‘%3’?’5@“%% B O A SRR B AR L fitamino)-
\Wflﬁlfg%}"l'/'vetam}ﬂhanol in di chl oromet hane to give

N-[ 6-am no-1| - cycl opr opyl net hyl - 3- (2-f | uor o-
benzyl) - 2, 4- di oxo0y 1, 2, 3, -tﬁtrahydro pyrimdin-5-yl]-2

pyrazol e- 4-sul f 2t hyll - m&\g cet am de
as an off white st 53 HSt tion of
5-chloro-1I, 3- dlnethyl-l pyrazol e- 4-s fo |ﬁ aci d

{4-] 3-

cycl opropyl net hyl - 1- (2-f | uqQr o- benzyl ) - 2 6 di oxo- 2, 3, 6,
7-tetrahydro-1 H purin-8- ylnethyl] -phenyl

}-nmethyl-am de. To a solution

of N- [Feemmédw-or Y4 Dpcadynimet hydeil3A(Riaf oler6r i foariayfino) 2henyl ] -

I8 o iR g Do ko o ateddire

Purimsdp ) -yHeeegmideterahp pﬁ@n;ap}l)anc@pamm@ F-6-thloravidtdimethyl-
I 2004/ 1-butvi-3-(2-
a8 Eg%%q/jg{“f@f&%mh% ded e gé@g?%ggsdl%mﬁw putyl-3-(2
ﬁye% WiBtidipg-2-giogedV-{ framimocd WAL daotbeai)-2,4-
Qidr1,2,35- tefrshydw@ymha%n?lyl ségatps -(LEMYRALBHNREHE 1 B0Fyrazole-4-
ueou acl di e 0
ISR bR 7 SGetRaideas v B e AL 3 s LRMS for

&ﬁﬁ@%ﬁosﬂ\IM{ﬁH@hhﬂnM:@ﬁm/Gime conbi ned chl orof orm
extracts washed with brine, dried with 5 magne5| um

gHJ f@tlffe Jrht!lc;ne f%dc}ﬁ?x% i r&ﬁ%@ﬁl&?hﬁﬁpﬁ}r%&'ﬁa& %?lfo}l gad{ﬁ [3-butyl-1-

t t
é’z@wpm- 6@?13 Z;ﬁ drg{xgyz 3:6%@?%@&@&?@@%0%@& |~pIYnd1n— -yi}-

f4hdes3- cycl opropyl net hyl -
| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu

1 Sl N e S 29,8 RSy
TGP %&EWH—I{M%B “1:048y!]-pbnylfdlifthyB 48 nldhRf-thikol-2-v1)-
B3I & ( )%mple 10, step 2) except using the 5-chloro-1,3-dimethyl-1H-pyrazole-4-
sulfonic acid 6-pyridin-3-yl-amide analog. Flash chromatography (Merck Silica gel 60,
230-400 mesh, 5/95 methanol/methylene chloride) afforded 5-chloro-1,3-dimethyl-1H-
pyrazole-4-sulfonic acid {6-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-pyridin-3-yl}-amide (49%) as an off-white solid; FAB-HRMS m/e
calculated for CoHasCIENGO,S (M+H)" 615.1705, found 615.1691.

Example 26

5-Chloro-1,3-dimethyl- 1H-pyrazole-4-sulfonic acid {6-[3-cyclobutylmethyl-1-(2-
fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-pyridin-3-yl}-amide

This compound was prepared by the route shown in scheme 1.



Qui nol i ne-8-sul fonic acid

{4-[3-cycl opropyl net hyl -1-(2-fl uoro-benzyl) -2, 6-di oxo-

et rahydro-| H purin-8-yl net hyl] -phe

2,3, 6, 7- nyl } - am de
Wﬂnzﬁlﬁi*%'“é‘sé) FOHH/ \ 0O LONXNThis con‘p(}y (ERAA/061289
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prepared by the routes shown Lgyschenes 2 and 4. 15
8- (4- Am no- benzyl ) - 3- cyclopropy%nethyl-l-(Z fl uoro-ben
zsﬂ:a t 3P1%pﬂ'aﬂbﬁ§j BPN- B%ﬂnﬁ@ #ezﬁﬂx%re%n»ﬁﬁzg%gfm 8% Mdtfihydro-

| orj.de under st
R b e lorReT o e S Y B Slfonylamino)-pyvidin-2-
Rl gesdnailde i zatl on fromacetonitrile gave the pure
product as an off white solid (53%; 1H NVR(DVSO d6,
300 MHz) 3H13.45 0.12 (s, 1H), 9.21 (dd, j
= 4.2, 1.1 He, = &4, 1.8:Hz, 1H),
8.41 (dd, 20 J dy f = 7.7

1.5 Hz, 1H), 7.82#% 8H),
5.16 (s, 2H), 3.93 (s, 286 (d, JH— . 3NHz, 2H),
1.30-1.10 (m 1H) and 0.50-0.30 (m ng N HRVS ml e
cal cul ated for C32H27FN604S (M+) 610. 17 é f dbund

610. 1804. WO 2004/ 074288 PCT/ EP2004/ 001289 -56-

Ex .
% (o TS BR B e pst el g pbenn
%{6 aEHBOvé rloprapiiperhpl-34 @/ fiporo-hergyd) t2sfe dioyp11,2,3,4-tetrahydro-

Tﬁvﬁ*ﬁﬁ&ﬂrﬁ&”}rf %E@Mhﬁd@@%ﬁ%bl)e 18CREATY E8ept tiht Srl0cdupfhg PadpMormed.

P o Fnayine eopyrophupybadimide Iydrosbioridses hseupling
Zl‘y‘dthnBarﬁ- kadﬂﬁo-nmdlﬂﬁeﬂlal Bqu mlewsulfc@ﬁtb@meﬂpwl@lh 2-y1]-

et
b A L -
sht tomding pertn@ec Flast dirbirmewgréphyriMeadelibesi get 60,630-d0gmesh, 10/90

B OIS gt O 0
teiratydre pyripydinp-yl

pyridin-2-ylj-acetamide (42%) as an off white solid; LRMS for CagHzoCIFN,04S
(M+H)+ at m/z = 577/579.

Step 2: Preparation of N-[6-amino-1-cyclobutylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-yl]-2-[ 5-(5-chloro-1,3-dimethyl- 1H-pyrazole-4-
sulfonylamino)-pyridin-2-yl]-acetamide,

@RAJ%IH l\s”oré
N

Cl N\

A solution of N-[6-amino-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-yl]-2-[5-(5-chloro-1,3-dimethyl- 1H-pyrazole-4-sulfonylamino)-pyridin-2-
yl]-acetamide in N,N,-dimethylformamide was treated with potassium carbonate (4.0
eq.) and (bromomethyl)cyclobutane (2.0 eq.). The reaction mixture was heated to 40 °C
for 16 h. At this time, the N,N,-dimethylformamide was removed in vacuo. The residue
was triturated with chloroform and then methanol to remove impurities. Flash
chromatography (Merck Silica gel 60, 230-400 mesh, 10/90 methanol/chloroform)
afforded N-[6-amino-1-cyclobutylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-

tetrahydro-pyrimidin-5-y1] -2- [5-(5- cbloro 1,3-dimethyl-1H-pyrazole-4- sulfonylammo)—

-2 54@!)101'071,3@-11?16@51 (HprgH)ole~4 sulfonylamino)-

——



10 5.19 (s, 2H), 4.02 (s, 2H), 3.91 (d, J=7.0 Hz, 2H)
2.13 (s 3H), 1.35-1.15 (m 1H) and 0.55-0.35 (m
, }’;1_59@1 HRVS nf e cal cul ated for C31H29FN605S (CI\/Q _

W ’Rb‘&ﬁs found 616.1922. Exanple 21 PCT/EP2004/001289

N-[4-(1-Benzyl-3-but) Tl -2, 6-digxo0-2, 3,6, 7-tetrahydro-|
H puri n- 8-yl net hyl ) - phenyl ]-4- 15

%8‘1&35'—2 n&%ﬁ%ﬁ&é 8 @sg%§M§a@1 s@.up LR@’[NOI}*'C’\LHIRIFN;OsS
Q74288 PCT/ EP2004/ 001289 -57

) 3- cyclopropylnethyl-l-(z fl uoro-benzy
1)-3,7- dlhydro- puri ne-2, 6-di one was condensed with

4tep(ﬂ (Rraparatién of5- clﬁ:]bfc!}ﬂf;@tﬁm&ﬂﬂf &Ht—llsyeaﬁﬂmd#stﬂf&ﬁlﬁ acxd {6-13-

SHE Rt AL B SRS 1R N S piEis e B
5  YBnetbyl| eyridig-3 yi]eamgie(s 1H), 7.70 (d, | = 8 1 Hz,
oH), 7.45-7.25 5 (m 7H), 7.21 (d, | = 8.4 Hz, 2H),

7. OgPGEbaréd s f iﬁrﬁ (@ZI_EL %"Qy’cioﬁro];%hﬁ&hyl i‘-'iz ﬂﬁognzlgér&ylg 29 d.10m~
2»3&)6 716%@1@@6}1(%@%’1 t’hghzi E(heny emﬂﬂ;uazol Dy0)-
Etstﬁdﬁf\%s(ﬁizﬁn al g Lﬂtéﬁﬁcéle: 211@96%:555@1% (B/fa]?m%& $1-28%fwrazole-4-

n e sul T.on

L, S o0 AT e 28, P HA AR S ST 001G S L g o0

10 23@—460 Ynes]i,OllO/90 methanol/chloroform) afforded 5-chloro- 1 ,3-dimethyl-1H-
tr k: am

SR B  S TR £SO BTGy o257
@tihydror TH-purin- —ylmethy1]~pyr1dm 3-yl}-amide (62%) as an off-white solid; EI-
HRMS m/e calculated for CpHsCIFNO,S (M+H)" 627.1700, found 627.1707.

Example 27

15 1,3-Dimethyl- 1H-pyrazole-4-sulfonic acid {4-{3-cyclopropylmethyl-1-(2-fluoro-benzyl)-
2,6~-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-methyl-amide

A solution of 5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-
cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-
20 ylmethyl]-phenyl}-methyl-amide (prepared as described in Example 18, 20 mg, 0.032
- mmol} in methanol (20 mL) at 25 °C was treated with 10% Pd/C (100 mg). The reaction
mixtare was submitted to hydrogenation conditions in a Parr bomb at 48 psi for 2 d. At
this time, the reaction mixture was filtered through a pad of celite and washed with 90/10
methylene chloride/methanol solution (75 mL). The filtrated was concentrated in vacuo.
25  The resulting residue was purified by HPLC (20-60% acetonitrile/water) to afford 1,3-
 dimethyl-1H-pyrazole-4-sulfonic acid {4- [3-cyclopropyimethyl-1-(2-fluoro-benzyl)-2,6-
diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-methyl-amide (7.0 mg, 37%) as




A sol ution of 5-brono-6-chloro-pyridine-3-sulfonic
acid {4-[3-cycl opropyl net hyl -

W(} éﬂ%g)f'll gr o- benzyl) - 2, 6-di oxo- 2, 3, 6, 7- tetrah)ﬁ%ﬁ?ﬁ:rzg&%nw
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nmet hyl] -phenyl}-anide (prepared as

Exanple 5, 37.5 ng, 0.056 mmol.g4i-n et hanol (50 nlL) at
25 Cwas treated 15 with 10% Pd/C (4.0 ng). The
rveleicd dobid; (HSY1-BIRMBATe sdbiMitd BE (LALIHURIENRINONG14.1956, found
%ﬁggggkons in a Parr bonb at 48psi for 1 h. At this

he reaction mxture was filtered through a pad
of celite and washed with ethanol followed by a warm
siidampleds of 90/ 10 net hyl ene chl ori de/ et hanol . The
filtrated was concentrated i n vacuo. The resi due was

r te [ oadit

tf?%?w e ﬂ@?&rﬁf&ﬁﬁétﬁ o B g guin-s yimertyll-N-
tb@ﬂzqﬂ@ﬁ fongmide this ti me, the reaction was

flltered through a pad of celite and washed with

solvent. The filtrate was concentrated acuo. The

resulting residue was purified by HP @ 70%

acetonitrile/water) to afford pyridj Nl foni c

acid

{4-[3-cycl opropyl nmethyl - 1- (52 fl uor, enzyl ) - 2, 6-di oxo-

2,3,6,7-tetrahydro-jH pur I']-phenyl }-am de

trifluoro-acetic Ab 13.8%; LRMS for

25 C28H25FN6OAAS ( g\m 61 WD 2004/ 074288

PCT/ EP2004/ 001289 Y580 FExMmpi™e 23 N-{4-

[ 3- Cycl opr opyl net hyl - 1- ( 2- uoro benzyl) -2, 6-di oxo-2, 3

,6,7-tetrahydro-1H purin- 8-yl nethyl]

- phenyl } - met hanesul fonam de &40 I1 FO HH/ 0O CO

141 N N5

no- benz | -1-(2-fl uoro-ben
oyl ) T O rierated SReie ahedener bt ardnedin
rebdmaeseésandfeonyl chl oride under the conditions
previously described to give the stated sul fonam de as

S 010 o M R SR

(s 2H), 3.94 (s, 2H), 3.77 (d, j = 6.6 Hz, 2H), 2.87
(s, 3H, 1.25-1.05 (m 1H), 0. 40@0.(25 4H); lo

El -HRMS nfe cal cul ated foa; c2 41 S AM) 497, 1533,
found 497.1528. N N

/\O

A stirred solution of 2-aminopyridine (282 mg, 3.0 mmol) in dry pyridine (5.0 mL)

- was treated with (4-chlorosulfonyl-phenyl)-acetic acid ethyl ester (prepared according to

the procedure of Kawashima et. al, as described in Chem. Pharm. Bull. 1995, 43(7), 1132)
dropwise at 0 - 5 °C under argon. Upon completion of addition, the reaction was slowly
warmed to 25 °C. The reaction was stirred at 25 °C until no starting materials remained.
At this time, the reaction was cooled to 0 °C and was acidified to pH = 5 witha 1.0 M
aqueous hydrochloric acid solution. The reaction mixture was poured into water and
was extracted with ethyl acetate. The combined organic extracts were washed with water
and a saturated aqueous sodium chloride solution, dried over magnesium sulfate,
filtered, and concentrated in vacuo. Flash chromatography {Merck Silica gel 60, 230-400
mesh, 3/97 methanol/methylene chloride) afforded [4-(pyridin-2-ylsulfamoyl)-phenyl] -
acetic acid ethyl ester (0.26 g, 27%) as a colorless solid; "H NMR (CDCls, 300 MHz) &
13.67 (broad s, 1H), 8.30 (dd, ] = 5.9, 1.1 Hz, 1H), 7.86 (d, ] = 8.4 Hz, 2H), 7.65 (it, ] = -
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8- (4- Am no- benzyl ) - 1- benzyl - -yt yl - 3, 7- di hydr o- puri ne
-2,6-dione was condensed w th net hanesul f onyl

il oritde 1HDIEK-Y e (o3, 6 ons }pJaeslHeulqlnyzxqe%gfﬂb?@ HL2H), 3.63

ul ale bro
? %951“2% ﬁn&%ﬁéé%a%ﬁ“@% N E R a7 o2
(s, 7.45-7.25 (m 7H), 7.22 (d, j = 8.4 Hz, 2H),
51;6242 (Rrepaz&mon of4 44Oy din- 2yl fath ¥ ltenyl] -asetk akidtz, 2H) ,
3.03 (s, 3H), 1.80-1.65 (m 2H), 140-1.25(m 2H), 20

0.96 (t, J=7.3 Hz, 3H); EI_HRNE@J | cul ated for
CZ4H27N504S (I\/H-) 481.1784, fou 781. WO
2004/ 074288 PCT/ EP2004/©01 89 E nple 25
5- Chl oro- 1, 3-di et hyl - | { Ie4su|fonic acid

{6-[3-butyl-1-(2-fl ubPo-b nz )-2, 6-
di oxo- 2, 3,6, 7-tetrahydro-| H puri n- 8-yl net hyl ]

- pyr 'ﬁcg'ofhtt%? dfi @}5’1{&1 b Jls%!lfagbylg e%]sggftxt: ﬁ%lg g\}il gster (0'&6 g,
G417 Forael imabsclvésnabab] §HemE) waSkegedyiohs & pavatlanoliopotsssiom

%&I%Jdﬁetséﬂti@ﬁ X I a.mﬂlﬂqoﬂ? HQRLGAGL &ﬁh&%ﬂea&ﬁ%& Ceflux under
argon for 3.5 h. The reaction mixture was then concentrated in vacuo. The residue was
dissolved in water and filtered through celite. The filtrate was acidified to pH = 4.5 with
a 1.0 M aqueous hydrochloric acid solution. The resulting precipitate was collected by
filtration, washed with water, and dried in vacuo to afford [4-(pyridin-2-ylsulfamoyl)-
phenyl]-acetic acid (155 mg, 65%) as'an off white solid; 'H NMR (DMSO-dg, 300 MHz)
8 12.26 (broad s, 1H), 7.96 (d, ] = 4.4 Hz, 1H), 7.77 (d,] = 7.7 Hz, 2H), 7.80 (t, ] = 7.5
Hz, 1H), 7.37 (d,] = 7.7 Hz, 2H), 7.13 (4, ] = 8.8 Hz, 1H), 6.82 (broad s, 1H), 3.62 (s,
2H}; LRMS for C;3H12N,0,S8 (M+H)" at m/z = 293.

Step 3: Preparation of N-{1-Butyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-
pyrimidin-5-yl]-2-[4-(pyridin-2-ylsulfamoyl)-phenyl]-acetamide.

gﬁin“/\@: \\n
Y

A solution of 5,6-diamino-1-butyl-3-(2-fluoro-benzyl)- 1H-pyrimidine-2,4-dione
(30.6 mg, 0.1 mmol) and [4-(pyridin-2-ylsulfamoyl)-phenyl] -acetic acid (29.2 mg, 0.1
mmol) in dry N,N-dimethylformamide (1 mL) was treated with N,N-diisopropyl-
ethylamine (61 mL, 0.35 mmol) and O-benzotriazol-1-yl-N,N,N’, N *-tetramethyl-
uronium tetrafluoroborate (37.9 mg, 0.1 mmol). The mixture was stirred at 25 °C for 16
h. The reaction mixture was diluted with water and acidified to pH=5.0 with 2 0.0IM
aqueous hydrochloric acid solution. The reaction mixture was extracted with ethyl
acetate. The combined organic extracts were washed with water and a saturated aqueous
sodium chloride solution, dried over magnesium sulfate, filtered, and concentrated in
vacuo to afford N-| l-butyl—S-(2—ﬂuoro—benzy1)-2,4—dioxo-1,2,3,4-tetrahydro-pyrimidin-
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PhCH2AQ2C | N CO2CH2Ph A solution of potassium

~tert-butoxide in dinethylsul foxide was treated with
(Slzaﬁnﬁyigsrml onate. This mxture was stirred gf

or 10 mn. At this time, the 1o reaction vvasqreazﬁé%oonsg
with a solution of 2-chloro-5-~mktropyridine. The
resulting mxture was stirred at 95 Cfor 1.5 h. At
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)8 0. 888 (EAEACh oF (b SR 30 267 ) sl Ssp gD, 3.0
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(MH+ at mz = 405. Step 2: Preparatlon of
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atgthonsl/ mehidtechiasdd )fdﬂoa\féﬁ titdrBti et With c@l@%é’dﬁnol 1¥8rded 4-[3-

AT B AU S et et ?Eétﬁ{l%tﬁ?é’ itk Sotmeti

fpiytitler-86yl-banztnBsutfonamide ( b4.8 thd, 06%dfesa [ 4Qpﬁicﬁﬁ)¥2dylsulfamoyl}~

ifh(aéyl? q'c{}.f% a@/cf) agé Qolgﬂé(s %01@ %%ﬁﬁWde,%gé%m 50 (broad s,

A - 9 ébromlz, EI)3774 cSﬂ ep3. B HzPRHp a6t (tdn= 66 Hz, 1H), 7.37(d, = 7.7
334, 5E1) 57 @diﬂs@fsqml 5B, ‘% TR, EHQYE{)@Z%I?M‘ é?é'r@ g}}ﬁ'\?@‘/l By=71

ri ni c aci
‘ﬁz, gﬁé& @ f ﬁo]d{@ 2H), 1.17 (q, ] = 7.5Hz, 2H), 0.77 {t, ] = 7.3 Hz, 3H); FAB-
HRMS m/e calculated for CpsH»FNsO4S (M+H) 563.1877, found 563.1860.

The compounds cited in examples 29 to 33 were obtained in an anologous manner
to that described in example 28.

Example 29

4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1 H-purin-8-ylmethyl]-N-
pyridin-4-yl-benzenesulfonamide

F O
O
OJ\ d




W(%Ebo@%ﬂzgé ne cooled to 0 C was treated with

10

15

20

CO2CH2Ph 10 A sol ution of
2-(5-am no-pyridin-2-yl)-mal onic acid di benzyl ester

ChI'oro- |, 3- di met hyl - | H pyr azol e- 4- sul f onyl ERESFIde 1289
The reactlon m xture was allowgg.to slowy vvarmto 25

C and was stirred at 25 Cfor 24 h. At this tinme, the

r eaCtPlré}fhréﬂ ffbmlraﬁi ﬂﬁ&ﬁ@@ﬁﬁ%{gyﬂ@(ﬂﬂ@)@%ngﬁ) Qthﬁ)}t%ﬁniiﬂlaom -dione
ous r,0 c ,acid so]utj.on

Tacdo P B g e A i B B ol et ko [3-Butyl-1-

aﬁffhmt@beﬂﬂyb) hﬁ«glmmoem,\ﬁﬁmtrm]mh@dmmﬂma-yhn@th@d | Ao eids-4-yl-

Wg%eglggh@%gﬁu ag. O%Palﬁjtéi ag 8IC8 or gss S0 Elﬂﬂ@lv Z(?Dtl\g%(gt %OO MHz)

éélf'ﬂé@:éH) 12.6% dreatl s, AHY &Qﬂﬁ&éﬁ(mﬂéh 7i - R, 2FR), A5h-7.35 (m,

786 6 = h
2EDsE e?fgaigce 5 (2§(§exan'él§)&l( P o3 fP= 9312, BT 70-1.50 (o
16

2R)gl-85:1 &H1, BB3itrdt7 ALz, 3Dp 4 BABRMS an/e calculated for
QMQP‘ME@@(WHW@QBW Zouild 5awaigesi ¢ aci d di benzyl
ester (55% as a colorless solid; 20 LRMS for
% f N406S (MtH)+ at mz = 569/571. Step 4:
i on of
[ 5- (5 chl oro-1, 3-di net hyl -1 H pyrazol e- 4- sul f onyl am no)
4 [ByBetii- ir-(2=fl}ulo}o—hccwl)ez adiakoel, 3,8 7-teirbhydr® 1H-puriiNsSliieRyl] -N-

%ry"[-lgl _%@lﬁ?oro %f%&éi% net hyl - 1H pyrazol e- 4-sul f onyl am n

0) - pyrldln- 25 2-yl]-mal onic acid diben ester in
ethyl acetate was treated with 10% pal | Adi®ym on

carbon. The m xture was hydr ogenol yze@ 5 C under
hydrogen at 1 at nosphere until no()s:tsér ing materi al

remai ned. At this tine, the reaction/ mHxture was
filtered through déllte Ohe fil \

concentrated in va fmﬂi
[ 5- (5-chloro-1, 3- th)il & 2004/ 074288
PCT/ EP2004/ 001289

(94% as a colorless solid RVMS for C12H13C1IN404S

(MtH) + at m z = 345/ 347. St 5: Preparation

of N- [ 6- am no-

1-butyl - 3-(2-fl uoro-benzyl)-2, 4-di oxo-1, 2, 3, 4-

tetr ampdfe@ll fy 58~ diaﬂnﬁo-)l@ut%«i—@ {Haofdbaizoh LB peiinmdiy b 4-dione
r@:% E]Vgng %O < ﬁé&ét %ZP%:@?J‘.Q] “}%sulfamoyl)-phenyl] acetic acid. 4-{3-Butyl-1-
(2- ﬂuoro—benzyl) -2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl}-N-pyridin-3-yl-
benzenesulfonamide was obtained as a colorless solid; "H NMR (DMSO-ds, 300 MHz) &
_13.50 (s, 1H), 10.54 (s, 1H), 8.23 (d, J = 14.3 Hz, 2H), 7.71 (4, ] = 8.1 Hz, 2H), 7.55-7.40

N
pyrazol e- 4-sul f onyl am no) %;dl n-2-yl]-acetic acid

- {m, 3H), 7.35-6.95 (m, 5H), 5.08 (s, 2H), 4.13 (s, 2H), 3.92 (t, ] = 7.3 Hz, 2H), 1.59 (t, ] =

7.1 Hz, 2H), 1.23 (q,] = 7.3 Hz, 2H), 0.83 {t, ] = 7.5 Hz, 3H); FAB-HRMS m/e calculated
for CsHz7FNO4S (M+H) 563.1877, found 563.1860.




FOHH NN / ONNHO "NI-- OQ\S Oz Il IN Prepared as
for

W(;z(%ﬁ/gﬁéﬁ?cet) , | am no- 4- met hyl -t hi azol e- 5- sul E%[f)ﬂﬁﬁﬂﬂﬁﬁ’usg

10

13

N-[ 6- am no-1 -cycl opropyl nmet hyl §8- (2-f | uor o- benzyl )-2,4
-di oxo-1, 2, 3,4-tetrahydro- pyrimdin-5-yl]-acetam de
(re% g 10, step 1) except using

[ 5-( -chloro-1,3 dinethyl lo

R S S YL A )2 R b e e B ettt
@Wnnndubéqtyhﬁfﬂhhb@maﬂﬁd|ne 2, 4-di one.

N-[ 6- ani no-1 - butyl - 3-(2-fl uoro-benzyl) -2, 4-

di oxo- 1, 2, 3, 4-tetrahydro-pyrim di n-5-yl =&: [ 5- (5-chl or
o-1,3-dinethyl-lFprrazoIe-4- N
sulfonylanino)-pyridin-2-y|]-acetag$. %a@ used

wi t hout purification (91% ; LRMB forS—-{27H30C PN8CES
(N%FD+ at nlz 633/.635. 15 Step G—Preparation of

gul fonic acid

{6 [ 3- butyI-I-
(2-fluoro-benzyl) - 7- tetrahydro | H puri
n-8-yl methyl] -pyrid hbn1de Prepared as for

N—(5-{4-[3-cyc|opropy|nethyLLi (2-fluoro-benzyl)-2,6-d

XO

i oxo- 2,3,6, 7-tetrahydro-I| H)purin-8-yl net hyl ]

- phenyl sul f anoyl } - 4- et hyl - tkj azol -2-yl) 20 acetam de
(exanmpl e 10, step 2) except using the

5-chl oro-1, 3-di net hyl -| H pyrazol e-4- sulfonic acid

6- py rRra]que@frym%%depen@ﬁall g 1-#=(2diworchbenait) ogi-apypignidine-2,4-dione

(¢ %%gﬁg l@'/ll FT%?%IP%JF? (a0 | ol%?%ﬂé—@%}l}!ﬁé?ﬁamﬁfﬁ%henyl J-acetic acid. 4-[3-
@%Elr% o flyor-Begst r?yﬁ 03 éazteqr%hﬁr% - i Sadmgthyl]-N-
ﬁl&dﬁﬂﬂ%l-bhnz(eﬂeiﬂfdﬁﬁlﬁﬁéeﬁrﬁ Whoaingd@s 6 t&&ﬂeﬁ sSlidg, 1?}1&1@1}1 (DMSO-
[
%@@Wﬁaﬂw@iwg‘@é SRR P SR A AT
CRIH2HFNSO4S, [N M)z, G185, 17D3.00 { o5 ) G158, (5651), 4.25 (s, 2H), 4.03
gfé @ﬁ}fﬁzg)dl 7210 (mp 21405125 (o, 7). .02, (1 T = 7.3 Hiz, SED); FAB-

Ioro 1 razo oni ¢
{IéR{v@mgﬁgqabplmsd ﬁqeﬂmﬁos}FN@S {(M+H)+ 564.1829, found 564 1835.
fluoro-benzyl) -2, 6-di oxo-2, 3,6, 7-tetrahydro-| H purin-8
Eﬂaﬁﬁﬂggd] -pyridin-3-yl}-am de This conpound was

prepared by the route shown in schene 1. WD

20 4 074 P2004/ 001289 _-62 St on
BB o e PP O DRy R o T P Bty -
r(alﬁﬁitrﬁrneﬂw_yl- 1H-pyrazol-4-yl)-benzenesulfonamide

1

Prepared from 5,6-diamino-1-butyl-3-(2-fluoro-benzyl)-1H-pyrimidine-2,4-dione
(30.6 mg, 0.1 mmol) and [4-(1,3,5-trimethyl-1H-pyrazol-4-ylsulfamoyl)-phenyl] -acetic

——

—



pyrimdin-5-yl]-2-
5-(5-chloro-1, 3-di net hyl -1 H pyrazol e- 4-sul f onyl am no) -

] -acetamide FONN CIN~ OO O1 NHO
W&‘{ﬁ“’gﬂ}é&N g 5 Prepared as for PCT/EP2004/001289
2-[4-(2- acetyl am no- 4- met hyl -1 py azol e- 5- sul f onyl am no)

-phenyl] N

6idami | BOBﬁtyICyﬂéiJﬂl%ﬂPMé ¥ 1Yd- al%x&& 3fé ?L@étpang@tz gi%) dﬁ

@’@é\{h’&] —é\'f—ib% >3 %%Ei Egﬁ%/ rl'lt4|r"lnﬂ ?IH@H PRaTRigle s obtained as a

pe]pﬂessrmkid I—ILNMRJ(IIMSO dg, 300 MHz) & 13.48 (s, 1H), 8.94 (s, 1H), 7.49 (4, T =

SIS I P R 10) PEBRY 30 Y G IS 98, 4.10 (s, 259), 3.5

5 [(BJ (=§’ Ehizoitdh 3. 43(&16%1 hgzl £l Hﬁhyr@zloi%(-mﬂ, 230 1.apy4, 3FD)/1025-1.10
|
y@%mgl W%%M ilﬁ% l@ﬁig enzyP ?f[}g %ﬁ}%tlecrlnfo |Cr?%H§FI2E7%ﬁsc§M+H)

é%%%%q he coupl ing partners. Flash

chr omat ography (Merck Silica gel 60, 230-400 nesh,
EQ48Ple 33t hanol / chl orof orm) af f or ded

N-[ 6- am no- 3- (2-fl uoro- benzyl ) - 2, 4- di oxo-1, 2, 3, 4-

435 PANVEL S U h R Aiboo-23 preseborieo MimrinoRyhransirll-N-
10 ﬂnazol-@yjrhh;tnms@fo]namw ani de (42% as an off white

solid; LRVS for C29H29C1FN704S is (MtH)+ at mlz =

577/ 579. Step 2: Preparation of N

N-[ 6-am no-1| -cycl obutyl met hyl -3-(2-flu /(bbenzyl )-2, 4-

di oxo- &5‘8

1,2, 3, 4-tetrahydro-pyri m din-5-yl]- Zs[ﬁ (5-chl oro-1, 3-
dlnethyl-ll—l-pyrazolie 4- s fonyl affi RQ) - pyri di n-2-yl ]
-acetamde. FNOO ON ho a 20 A

sol ution

of N- [ 6- ami no- 3- (2 org}\be

r ahydr o-
pyrimdin-5-yl]-2-[5-(5- chh}?: 1, 3-di net hyl -1 H pyr azol

> 4-di oxo- 1, 2, 3, 4- t et

e-4-sul f onyl am no) - pyri di n- yl]-acetam de in
NN, - di net hyl f ormanmi de was treated with potassium
carbonate (4.0

Prepared from 5,6-diamino- 1—buty1'—3—(2—ﬂuoro—benzyl)»lH—pyrimidjne—Z,fi—dione.
(30.6 mg, 0.1 mmol) and [4-(thiazol-2-ylsulfamoyl)-phenyl]-acetic acid. 4-[3-Butyl-1-(2-
fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-§-ylmethyl] -N-thiazol-2-yl-
benzenesulfonamide was obtained as a colorless solid; 1H NMR (DMSO-d6, 300 MHz)
0H 13.53 (s, 1H), 12.70 (s, 1H), 7.73 (d, ] = 8.1 Hz, 2H), 7.43 (4, ] = 8.1 Hz, 2H), 7.35-
6.95 (m, 5H), 6.80 (d, ] = 4.8 Hz, 1H), 5.08 (s, 2H), 4.13 (s, 2H), 3.93 (t, ] = 7.1 Hz, 2H),
1.70-1.50 (m, 2H), 1.30-1.15 (m, 2H), 0.84 (t, ] = 7.3 Hz, 3H); FAB-HRMS m/e |
calculated for CosHpsFNGO,4S, (M+H)' 569.1441, found 569.1431.




eq.) and (brononet hyl)cycl obutane (2.0 eq.). The
reaction mxture was heated to 40 C for 16 h. At this

ozl o' 25 was 1) urated with chi or of or AT AR

met hanol to renove inpurities-7Lash chromatography
(Merck Silica gel 60, 230-400 nmesh, 10/90

Mekhphos4 chl orof orm)  af f or ded
N-[ 6-am no-| - cycl obut yl et hyl - 3- (2-f 1 uor o- benzyl) -2, 4-

' -1, 4- t-rahydr,o- i m din-5-¥l].. 2
- P eyl e B S PO B SR LB e oA Bpwagyenaih 26
200 A O7 4288y RCTIHERPRO049-H0kR89) -ph6F1}-amide .
pyridin-2-yl]-acetam de (15% as a |ight brown solid,;

LRVS for C29H31CIFN7G6S (MrH)+ at mlz =, 645. Step 3:
Preparation of ’ N.

5-chl oro-1I, 3-di met hyl -1 H pyrazol e- 4-§0 onNc acid

{6-]3-

cycl obutyl met hyl -1 - (2-fl uor o- benzyl )-K!Z‘,%-oji 0xo0-2,3,6,7
-tetrahydro-1H puripn-8- 5 0

yl met hyl ] -pyridin-3tyl}-anj dey Pr
N-(5-{4-[ 3-cycl opr-opylef (2
i oxo- 2,3,6,7-tet dr %ﬂ—l— - 8-yl net hyl ] :

- phenyl sul f anoyl } - 2 nmeOhyINt hitazol - 2-yl)- acetam de

(exanpl e 10, step 2) except_using the
5-chl oro-1I, 3-di nmet hyl -1 H pyrlazol e-4- sulfonic acid
6- pyridin-3-yl -am de anal og.~Fl ash chromat ogr aphy
(Merck Silica gel 60, 10 230-400 nmesh, 10/90

nmet hanal / chl orof orn) aff orded L

5-ch ﬁﬁ%@?@%@l&}dﬂﬁsrﬂm&m bsbfglﬁ soyrroutlised Mowhemecd apd 4.
{6-[3-cycl obutyl met hyl -1 -(2-fl uoro-benzyl)-2, 6-di oxo-2
,S3¢pb1: /Preparation of 1-butyl-6-chloro-1H-pyrimidine-2,4-dione.
tetrahydro-1H purin-8-yl net hyl | -pyridin-3-yl}-am de
(62% as an off-white solid; E)- HRL4S nme cal cul at ed
for C28H28CLFN8O4S (M+H) + 627 1700, found 627. 1707.
Exanpl e 27 15 1, 3-Di nethyI-HNprrazole-4-su|fonic aci d
{4-[3-cycl opropyl net hyl -1 - ﬁ - benzyl) -
2,6-dioxo-2,3,6,7-tetrahydro-|E;Efrin-8-y|nethy|]

- phenyl } -nethyl -amde N, N S; 11 FOO ONNA
sol ution of
5-chl oro-1I, 3-di met hyl -1 H pyrazol e=4-sul fonic acid
{4-13-
This compound was prepared by the method of Ishikawa et al. as described in

Heterocycles 1990, 31(9), 1641.

10

15

Chloro-uracil (Lancaster) (23.36 g, 0.16 mol) was dissolved in dimethyl sulfoxide

(100 mL) and treated with potassium carbonate (11.2 g, 0.08 mo!) and 1-iodobutane
(Aldrich) (52.8 mL, 0.48 mol). After stirring at 23 °C for 18 h, the reaction was then
mixed with water and extracted with ethyl acetate (3x). The combined ethyl acetate
layers were then washed with diluted aqueous sodium chloride solution and brine, dried
{sodium sulfate) and concentrated to dryness to afford the crude product as an off-white
solid (27.34 g, 85 %). 'H NMR (CDCls, 200 MHz) & 0.95 (t, 3H), 1.40 (m, 2H), 1.58 (m,
2H), 4.02 (t, 2H), 5.80 (s, 1H), 8.93 {brs, 1H). '
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20

25

cycl opropyl net hyl -1 -(2-fl uoro-benzyl) -2, 6-di oxo- 2, 3,6,
7- tetrahydro | H purin-8- 20

| met h phenyl } - met hyl - ami de (prepared as describ
Wl P

e 18, 20 ny, 0.032 mnmmol) in nethano CM%”W?“””

at 25 Cwas treated with 10% Pd{ C (100 ng). The
reaction mxture was submtted to hydrogenation

i QP Srati 0if)-BRAR &3 bbdr2y1)- A rd &b 3-dione.
e B B R g A bt
of celite and washed w t hg90/ 10 orret hyl ene
chl ori de/ met hanol solutio (75 The filtrated was
concentrated in vacuo. i ti ng residue was
purified by HPLC (20-609 /vvater) to afford
1, 3- dlrrethyl-ll-l-pyrazole4 If nic aC|d
{4-[3-cycl opropyl nethyl -1-(2-flu
di oxo- 2, 3, 6, 7-t et rahydr o- 1H puri n-
met hyl -am de (7.0 ng, 37% as WO 20
PCT/ EP2004/ 001289 -64 white solid; (ES)t-HRI\4S me
cal c
A %@;&%@%a&%@é@@ﬂ P45 %Wi\@hﬁmﬁ%asl&?s@zvea%ﬂm
[dgnm;fprma@ief(ﬁ%ﬂd%ﬁz@tw} withogasgine artpngte/ 41088, 2h§ mmol)
Céﬁﬁil ﬂﬁ&%béﬂzyﬁbﬁéhﬁ@é M dicH)H(1.8 ml 14 8 mmol). The reaction was stirred at

i d enes ul e N (c6-
'|gﬁ}’ P %e n‘,\ﬁ 43 é g?%ﬁ'écalrgm $R nt%astrwgeg with %luted
gﬁﬂl%ra@kl e&fr@@t@di Mtﬁ&ﬂ@ﬂidetaﬁ@@}ﬁ) NThe Cdi‘tﬁbﬁﬁd 2thyhatefite Stwepts were

(B BORA ULty B SHgife sy ripes g (sodiom

ealfge) andkGicEntrat@l to-fifndss tc&ﬁfcﬁdA—lmtylrﬁﬁhlosfaﬁtfﬁ‘rfbwr@?enzﬂ) -1H-
l:gz%g}l gﬁ;@li h%é}fer Q%?%%d&%ﬂ ﬁzx & grBlod). i1y /bR RUSER] 208 MELz) 5 0.96
((4-3ER), d25lA8 GmyAH)p hodnt75-(ans &H) o203 {21 3y20 (8D 5-97 (s, 1H),

)] 91 a Ofﬁj_ﬁgo Q. 21he procedure of Kawashima et.
qo?ﬁpq Sescﬁgbed in &hempPharm Bul | . 1995, 43(7),
1132

Step% Preparation of 1-butyl-3-(2- ﬂuorobenzyl) -6-[2-(4-nitro-phenyl)-ethylamino] -

1H-pyrimidine-2,4-dione.
F O
spelGen
N

A mixture of 2-(4-nitro-phenyl)-ethylamine hydrochloride salt (Fluka) (7.85g, 38.7
mmol), 1-butyl-6-chloro-3-(2-fluorobenzyl)-1H-pyrimidine-2,4-dione (8.0g, 25.8
mmol) and triethylamine (10.7 m1, 77 mmol) in N-methyl-pyrrolidin-2-one (200 mL)
was stirred at 75 °C for 16 hours. The reaction was then mixed with water and extracted
with ethyl acetate (3X). The combined ethyl acetate layers were dried (magnesium

~ sulfate) and concentrated. Column chromatography afforded 1-butyl-3-(2-

fluorobenzyl)-6-{2-(4-nitro-phenyl)-ethylamino] - 1H-pyrimidine-2,4-dione (4.7 g, 41
%) as a solid. "H NMR (CDCl;, 200 MHz) § 0.84 (t, 3H), 1.11-1.50 (m, 4H), 3.10 (t,
2H), 3.48 (m, 2H), 3.70 (t, 2H), 4.36 (t, 1H), 4.94 (t, 1H), 5.20 (s, 2H), 6.95-7.10 (m,
2H), 7.17-7.30 (m, 2H), 7.39 (d, 2H), 8.20 (d, 2H).
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20

dropwise at 0 - 5 C under argon. Upon conpl etion of
addition, the reaction was slowy 15 warned to 25 C

. wc-)rﬂﬁlatfo?le%' on was stirred at 25 Cuntil no st %r&ﬁ#%gemmw

naterials remained. At this tine, the reacti
cooled to 0 C and was acidifiegato pH=5 wth a 1.0 M
aqueous hydrochloric acid solution. The reaction
rfitegt &r Brapasation of 8GutyMIo( MR bbaRd)-M@asniest Eaetied Mihidro-
emﬁle_fg_e({iate. The conbi ned organic extracts were

0w tH Svat er  and a satur at ed aqueous sodi um
chloride solution, dried over magnesi urpgéul fate, 20
filtered, and concentrated in vacuo. Flash
chromat ogr aphy (MerckgSilicapgel 60 3
3/ 97 met hanol / net hyl ene chl ogli d
[ 4-(pyridin-2-ylsulf )-l\bhel
ester (0.26 g, 27% a$s solid; "H NWR
(CDC13, 300 MHz) S 13.6 (b s, 1H), 8.30 (dd, J =

/

5.9, 1.1 Hz, 1H), 7.86 (d, | =< 8.4 Hz, 2H), 7.65 (tt,

J = WO 2004/ 074288 PCT/ EP2004/p01289 -65 8.1, 1.7 Hz,

1H), 7.50-7.30 (m 3H), 6.77 (t>] = 6.3 Hz, 1H), 4.12

(q, j = 7.0 Hz, 2H), 3.63 (s, 2H), 1.22 (t, j = 7.0

gz ép%ﬁtﬂﬁ?@@r it aPgﬂnggﬂ;@}:ﬁ%l%%%&%éﬁyh-&hﬂ%ﬁnoﬁ~§1%prrimidine-2,4~

[ '%Ppéﬁ &ir- ZnlSvistasrolied ipebanal (26méd ped trested withigemyl nitrite

EDAldrNHy_(Bd‘l_@mﬁ %ln&ﬁ{ﬂ?.t Uéﬂlcé?ftraﬁed a ujaous hy{:h_'ochloricdacici% %l I?L) was
L(pyridin-2-ylsulfa -phenyl ] -acétic acid ethy

SOpEPYT e nitnd "Phes RoR Was S & 2 fckeol mibetes. The

rethanehwas reaatvel d unddrirednced Privhat had dlhej I@Si&?& Asdhietd Mith diethyl ether.
roxiyde.: ' 2. ) .rThe,r.eacti on

DB OAR AR Gofed I g bulany Do A% BRS bR reftuced for

PReniradest iAdist aoling teravws tachpamatoont-bntyt-at @afliarobaeyld-6-{2-(4-

heoR ﬁ%ﬂi’ﬁﬁm%ﬁ%?E?#%ﬁﬂ%diﬁkﬁ%glﬁéné}{égaﬁ%d:ag 'iag@' yelloyy erystals

tr]{iough celite, ] rate [ I e

WD Yerecolleqtedbiratios (h§He.a e brieMacind:(Woikt £ dh2-24.

The resulting precipitate was col |l ected by

fSitdgt 5:arﬁepﬂaﬁmshg@-\a&ﬂiﬁo%ﬁ@nrs@aﬁmtdz%arabé&ﬁ?yfs,mi_hydxo-
ce

affore%g_%%c%%/ri di n- 2-yl sul f anoyl ) -° phenyl ] -acetic acid
PHE5ry’ as an off white solid; 1H NVR ( DVBO d6,

300 MHz) 6 12.26 (broad s, 1H), 7.96 (g, | = 4.4 He,
1H), 7.77 (d, J = 7.7 H, 2H), 7.80 (t o= 7.5 He,
1H), 7.37 (d, j = 7.7fHz, 2Hp, 7.13 fd\] = 8.8 Hz,

.

j .
1H), 6.82 (broad s, 1H), 3.6% ( 1; LRVS for
C1l3H12N204S ( M+H) + z N2087Step 3. Preparation
of N-[ 1- But yI - 3- (2- f | -Obé.qrz\l {2, 4-dioxo- 1, 2, 3, 4- t et

rahydr o-

Butyl-3-(2-fluorobenzyl)-6-[2-(4-nitro~phenyl)-ethylamino]-1H-pyrimidine-2,4-
dione (2.0 g, 4.46 mmol) was dissolved in methanol {100 mL) and treated with zinc dust
(< 10 pm, Aldrich; 2.91 g) followed by the addition of a solution of ammonium chloride
(5.96 g, 112 mmol) in water (50 mL). The reaction mixture was stirred at room
temperature for 3 h. The reaction mixture was then filtered through a pad of celite. The
filtrate was concentrated to remove methanol and the residual aquous solution was
extracted with ethyl acetate (3x}. The combined organic extracts were washed with
brine, dried (sodium sulfate) and concentrated in vacuo to afford 8-(4-amino-b enzyl)-3-




pyrimdin-5-yl] -2- [ 4-(p)rridin-2-ylsul fanoyl)
-phenyl] -acetamde. FI OHH~ ONN ONNH2 SHH O

w ?@?{gi%i'sé’” of

10

15

20

am no-1-butyl -3-(2-fluoro-benzyl)-1H pfrCiTFﬁPa?oﬁ@mzsg
2,4-dione 20 (30.6 ng, 0.1 mmk) and
[4- (pyridin-2-ylsul fanoyl)-phenyl]-acetic acid (29.2

- rigtylol-L2-finotobeh 1 i3, Y- Nr elp e by | o @ioaesms Ogald ﬁeuﬁk)sgﬁ\%gwx g,

t t Lth N=di i pyl - ethylam ne (61 ni,

n%?g/?)) q‘&ﬁ%’@%@ﬁ%&ﬁﬂ%&gﬁ?l-yl -N,N,N ,N -tetranet hyl -
uroniumtetrafluoroborate (37.9 ng, 0.1 nmol). The

rits@ GirRrepistiont off5-ddomt 1,35liGethyl- 1Hyrivoletheulfedcidid fd-[3-butyl-1-

) ) 3 luted it nds aci-did ] iy
e S T Rl PO B B R RS e
The reactiqn mxture was extracted with_ et hyl . _
acet dt &-ATHRO-GerAT Ind8uBl-J R s benstls sy dperptizine-2,6-dione
v(nzlo bagyatoay dnaﬂ@l_ ) Yab afsstlAldad pradiee l(tlﬁffS ntgpmd]g@%a?éﬂ @i&dl 8&hloro-1,3-
i%ﬁl%ﬂ#?—ﬁ%—@é%%ﬁe—%ﬁsi@ﬁ %%lflg @Ag}%ﬁgfgf,el’ﬁ m!g, 0.0%rrgm’ol)é'rlllqle reaction
Twasistiytled 8t 722G foud Iho-'lihe mﬁbﬁbﬁt—%s%rﬂb@d@m/ﬂi (Be 2sidut ¢hs plryfkd by
ro- L. o 7 PC 2004/ 001289 -66

gg‘f/ {J%%P%ﬁﬁ%ﬁézﬁﬁ%é y/I') - phenyl ] - acet am de

(86 %.; 1H NI\/R(SCDClSj, 300 MHz) S 8.20-6.65 (m 13H),

5.21 ﬁhﬁrceawogp oeifed ig exganyles 3593 vRrgebtained Jah #plogous manner

&b&hat%eﬁ:@ibe&ﬁ&e}:%ﬁpleﬂéﬁal- 20 (m 4H), 0.85 (t, J=7
Hz, 3H); LRMS for "C28H29FN605S (M+H)t at nfz=581. 5

ep 4:.:. Preparation of
%‘fi%-pﬂﬁﬁsyl -1 -(2-fluoro-benzyl)-2, 6-di oxo-2,3,6,7-tetra
hydr o- 1H puri n- 8-yl et hyl ]

-Meloparrer-Asulfodiqdcid b PebeyiH {( 2#hmst 64 & endl)sDb-did:0m2,85,7- tetrahydro-

%_’I—F -Elgflﬁgn lgr]ne}}%]t-qugl}(%euor o- benzyl) -2, 4-di oxo-1, 2, 3
,4- tetrahydro-pyrimdin-5-yl] -2-

[4- (pyridin-2-ylsul fanoyl)-phenyl] -acet\am de (50 ng,
0.86 mmol) in nethanol (5 nl) was trefted with a 10%
w v aqueous sodi um hydroxi de 1o sol_ut ~?0.1 nL, 0.25
mmol ). The resulti ng sol ut bon was ted to reflux for
until all of the stlartin t[&ria ad been consuned.

At this time, the @
Q410

ti xtyr e’ was concentr at ed
in vacuo. Flash ch t(zglr\ﬁ N(Merck Silica gel 60,
230- 400 nesh, 5/95 nethanol /nethyl ene chloride)
followed by trituration w &tol d net hanol afforded

4- 3-

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyt)-3,7-dihydro-

. purine-2,6-dione and propane-2-sulfonyl chloride. Purity (ELSD, based on MW =

527.6) = 84%.

Example 36

Ethanesulfonic acid {4- [3-butyl-1- (2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-
purin-8-yimethyl]-phenyl}-amide
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butyl - 1- (2-fl uoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro
-lHpurin-8-ylnmethyl] -N 15

W(F%cfozﬂbﬁsg yl - benzenesul f onani de (14.7 ny, 26(?96&;,91%045)01289

pyri di n- 2- ylsulfanoyl) phenyl ] -acetic a
colorless solid; '"H NVR(DVSO dg4.300 MHz) 8 13.50
(broad s, 1H), 7.90 (broad s, 1H), 7.74 (d, ] = 8.1
Hz, 2H), 7.63 (t, j =7.3 Hz, 1H), 7.37 k& j = 7.7
Hz, 2H), 7.30-6.95 (m 5H), 6.77 (br & 1H), 5.02
(s, 2H), 4.06 (s, 2H) 3.87 (t, '.a_s Hz, 2H), 1.54
)

(t, j =7.0 Hz, 2H) .17 %q, Hz, ZFD 0.77
(t, j =7.3 Hz, 3 ¢ cal cul ated for
C28H27FN604S (N%FD ﬁS??I fpetthd 563. 1860. The
conmpounds cited in to 33 were obtained in
an anol ogous nanner to that described in exanple 28.
Exanpl e 29 4-

[3-Butyl-1-(2-fluoro-benzyl)

dr o- IFLpurin 8-yl methyl]-N 25

pyridin -benzenesul fonamde N O-ONH F OO NN

WO 28 eeya@qrﬁfz@s SPETrERe o) D 3 488yl-1- (6 Fudroepznzgll- %, T-dihydro-

guﬁn@me land %Xﬁes@lf&%ﬂ %ﬂgegﬁgﬂ; YED.ST, BaR SAMAI2ES13.6) =

, 6-di oxo- 2, 3,6, 7-tetrahy

di one (30.6 ng,
ko(pyrldln 4- yIsulfannyl)-phenyl]-acetic aci d.
4-[3-Butyl -1 -
ERarhpled7o- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7-t et rahydr o- 1H puri
n- 8-yl met hyl ] - N-pyridin 4- yI benzenesul f onam de mas

Rl es O
R L88oR3-2-A R bfw% 8t fp s P 13yt eyl
hq‘:nsi -phenybupthegesufpngidde 7. 55-7.35 (m  2H),
7.30-6.80 (m 6H), 5.08 (s, 2H), 4.11 (s, 2H), 3.93
(t, j = 7.3 Hz, 2H), 1.70-1.50 (m 2H), 1.15 (m
2H), 0.83 (t, J=7.1 Hz, 3H); FAB-H ﬂﬁ%{iE%CUIated
for C28H27FN604S (M+H) + 563. 1877, 1858
Exanpl e 30 10
4-[3-Butyl -1 - (2- fruoro b nzyl ) - §

hydr o- 1FLpur|n-
pyri di n-3-yl - sgﬂ\on

.

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-

purine-2,6-dione and benzylsulfonyl chloride, Purity (ELSD, based on MW = 575.7) =

80%.

—

—_—
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JIN Ol NNH FOHH ONN Prepared from
5, 6- dlan1no | - butyl - 3-(2-fl uoro-benzyl)-1H pyri nm di ne-

(30.6 ng, 0.1 mmol) and
wfa e gl . PCT/EP2004/001289

3-yl sul fanmoyl ) - phenyl] acetic aci
4-[3-Butyl-1- 15 -75

(2-fl uoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H puri

Bxaganle @8t hyl ] - N- pyri di n- 3-yl benzenesulfonan1de was

obtained as a colorless solid;'H NVR (DM5SO d6, 300

1 %ﬁe%%slﬁ@n{csaud]{ bh@ylﬁ4 ZQ%OIéPﬂ)enzﬁ)—%% &610-12 3‘6 7-
ot eﬂlm ey i o
@H)a yaro3 %% PBETW - e2H) 4. 13 (s 2H)

3.92 (t, j = 7.3 Hz, ZFD 1.59 (t, j = 7.1 Hz,
2H), 1. 23 (q, j = 7.3 Hz, 2H), 0.83
3H); FAB-HRMS nle calculated 20 f
(M+rH) + 563. 1877, found 563. 1860
PCT/ EP2004/ 001289 - 68- ampl e

[3-Buty|-|-(2-f| ;;;E{]Z p -di oxo- 2, 3, 6, 7-tetrahy
et h

dr o- 1H puri n- 8-
pyrim di n-2-yl -benzenesuffonanide P =N GS-NH F O
"Nl N ONNSJ5 Prepared~rom

5, 6-di am no- 1 - butyl - 3- (2-f{l uor o- benzyl ) - 1H pyri m di ne-
2,4-dione (30.6 ng, 0.1 ) and

[4-(pyri mdine-2- sulfonylanino)-phenyl]-acetic acid

4 3 I

(SETPHGT TR o beaplich b3 1o g bl 37t
puTiRayt feonsad -phensbptianiinad orlien L S
was7obbadened as a colorless solid; 1H NVR (DMSO- d6,
300 'MHz) 613.64 (s, 1H), 11.85 (broad s, 1H, 8.57 (d,

LExamlge%9HZ 2K, 8.02 (d ] =

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl ] -

phenyl}-benzenesulfonamide

Sper
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and -benzenesulfonyl chloride. Purity (ELSD, based on MW = 561.6)
= 95%.




~ylmethyl]-N (1,3, 5-trimethyl -1 H py

10 8.4 Hz, 2H), 7.57 (d, f = 8.4 Hz, 2H), 7.40-7.00
(m 5H), 518(s 2H), 4.25 (s, 2H). 4.03 (t, | =7

Wd—gﬂm@@gs 75 1 60 (m 2H),1.40-1.25 (m 2H), ?&/&%0645031289

FAB- HRMS nie cal cul ated fo
C27H26FN7048 (MH—I)+ 564. 1829, fmund 564. 1835. Exanpl e
32
Exp@yBedy| - | - (2-f1 uoro-benz)rl)-2, 6-dioxo-2,3,6, 7-tetr
ahydro 1H puri n- 8-yl msthyl] -N- 15

(%2 &J BiTP Ao m%@ babidio)s BINARNSIH TANATLS yimethyl)-

E’}Gnﬂ#éﬁ‘rﬂ%@f—f’l‘ qﬁl@@r}ﬂsulﬁlr(af@lltﬁ@ uor o- benzyl ) - 1H pyri m di ne-
2,4-dione (30.6 ng, 0.1 nmol) and

[4-(1, 3, 5-trimethyl-1H pyrazol - 4-yl sul f ') - phenyl ] -
acetic WD 2004/ 074288 PCT/ EP2004/ OOlZSQQQ acid. 4-

[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di oxﬂ)- \6, 7-tetrahy
dro- | H purin-8- —$=0 F

x0P- 4-yl) - benzenes
gss solid; "H NWR

ul f onam de was obt aijned asjja I

(DVBO-d6, 300 MHz) H), 8.94 (s, 1H), 7.49
(d, j = 8.4 Hz, ;g = 7.7 Hz, 2H),
7.30-6.90 (m 4H), 3. 0PTsN 2#8, 4.10 (s, 2H), 3.88 5
(t, f =7.1 Hz, 2H), 3.45 3H), 1.71 (s, 3H),
1.60-1.45 (m 2H), 1.42 (s, H), 1.25-1.10 (m 2H),
0.79 (t, J=7.5 Hz, 3H); FAB-MRM5S mle cal cul ated for
C29H32FN704S (M+H) + 594, 2299, found 594.2281. Exanple
33 4- -Butvyl- 1- (2-fluoyo: )
enzy IP)IL r%‘-?ﬁloé(%-( ‘é’,agl,(‘%?j?@fzé'{) F%Eﬁﬁ'}“éi(liz?ﬂ%?ibﬁ@%d%ﬁmm’

| Buriok-2,8-didrte aad G-l goryh benemearifsy] fovads. dairdy G155, Safed@n MW =

Q

?72'62' Rigpared from

i am no | -butyl-3-(2-fluoro-benzyl)-1H pyri m di ne-
2, 4-di one

Example 41

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -

10 phenyl}-2-trifluoromethyl-benzenesulfonamide

H_,‘?’:O CF,
O

o
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-flucro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2- (trlﬂuoromethyl)-benzenesulfonyl chloride. Purity (ELSD,
based ot MW = 629.6) = 90%.




W
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(30.6 ng, 0.1 mml) and
[4-(thiazol-2-ylsul fanoyl)-phenyl]-acetic aci d.

,04%%-0?}1}8% -1-(2- fluoro-benzyl)
-2Z,6-diI'o

X0-2,3,6,7-tetrahydro-1 H purin- 8-yl %FWF?WOGH%
-N-t hi azol -2-yl 15 benzenesul f@ham de was obt ai ned as
a colorless solid; 1H NVR (DVSO- d6, 300 MHz) 8H 13.53
@gammﬂlz 70 (s, 1H), 7.73 (d, j = 8.1 Hz, 2H), 7.43
(d, | 8.1 Hz, 2H), 7.35- 6.95 (m 5H), 6.80 (d, j =

N ?4 *fB-,BuH’IDL (ﬁﬂ%o(b%n%%f%ﬁ ég%fzé 73§ﬁ)fhﬁc§09ﬁ{ &)E.if_]r)'.ll-g ~ylmethyl}-

@hglﬁyl ¢chloro bFn? nepulfogpmiderAB- HRVE nf e cal cuI ated for
C26H25FN604S2 (MH—I)+ 569. 1441, found 569.1431. WO
2004/ 074288 PCT/ EP2004/ 001289 -70- Exayiphe 34
5- Chl oro-1, 3-di net hyl -1 H pyr azol e- 4- sMQﬂiﬁ‘c acid
{4-[3-butyl-I-(2-fluoro-benzyl)-2, 6-
di oxo- 2, 3, 6, 7-t et r ahydr o- | H puri n- 8- Elr,ﬁeohg?!]
-phenyl} am de CHHI N, N S— "N~-OO0 NNS5
tes outlined in

Thi s conpound was grepare th
schenes 3 and 4. Q ration of
1- butyl - 6-chl oro- yr

,4-dione. 0 HNO NC
Thi s conmpound was pre re by the nmet hod of | shi kawa
et al. as described in erocycles 1990, 31(9), 1641.
10 Chloro-uracil (Lancaster) (23.36 g, 0.16 nol) was
di ssol ved in dinmethyl sulfoxirde (100 nL) and treated
Wi th potaSS|un1carbonate (11.2 g, 0.08 nDI) and

1-io ch
stir ?I ‘%M} aP? %%@4 migb &Zﬁ%"ﬁ'b%é]c ﬁ %nlzﬁihe]r ~dihydro-
muse@@Z -gienoend?- Chlndo -brizeaetbionylichlvrige h Plrigo@LaDgbased on MW =
§5)) = Tb®, conbi ned ethyl acetate |ayers were then
mashed Mﬁth di | ut ed agqueous sodi um chl ori de sol ution

qﬁﬁg dried 15 (sodium sul fate) and concentrated

ss to afford the crude product as an off-white

solid (27.34 g, 85 % . 1H NMR (CDC13, 200 MHz) 3 0.95

{4 Bputyl-140- fuoro-Briizyl)12,6 id#8-2,3,6,7-tetrahydro- 1 H-purin-8-ylmethyl}-
phenyl}-2-methyl-benzenesulfonamide

F o
o
Al

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2-methyl-benzenesulfonyl chloride. Purity (ELSD, based on MW
= 575.7) = 82%.




2H), 4.02 (t, 2H), 5.80 (s, 1H), 8.93 (br s, 1H. WO
2004/ 074288 PCT/ EP2004/ 001289 -71 Step 2: Preparation

Wﬁ%’t‘}?ﬂz-s%- chl or 0- 3- (2- 1 uor obenzyl ) - 1H pyr i nitai Aa2P+01289

10

dione. F 0O CNC The crude pi78duct fromstep 1 (3.0
g, 14.8 mmol) was dissolved in N, N dinethylformm de
(Ex8mplg 4and treated with potassi um carbonate (4.08 g,
29.6 mmol ) 5 and 2-fluorobenzyl brom de (AI drich)

at 23

#% @?‘h%uutﬂi“l R R SR e s

whsnrideehloforbenasnestfopantidd ne and extracted with et hyI
acetate (3X). The conbi ned ethyl acetate extracts were
then washed with diluted aqueous sodi uor| de
solution and brine, dried (sodium sul é
concentrated to dryness to afford
1- butyl -6-chl oro-3-(2-fl uorobenzyl)
pyrirn'dine 2, 4-di ope as yel | ow/0
"H NWR (CDC13 200 M—|z) 0

1=i00
@4 07 g, 89 9.
3H), 1.25-1.48 (m

2H), 1.58-1.76 ( N7, ), 5.20 (s, 2H),
5.97 (s, 1H), 61977, y)\l\g 7.17-7.30 (m 2H).
Step 3: Preparation of

amno]- 1Hpyrimdine-2,4-dione. F ONOXZ ON] 15 A
m xture of 2-(4-nitro-phenyN-ethylam ne hydrochl oride
sal t (FI uka) (7.85g, 38.7 mmol)

1- but | or f] uor m di.ne- 2,.4-
di on rf%a Bcgg E’Sé) 543 ’iﬁﬂﬂ# ]3% F\l’% 'ﬂﬁ;%gl-’ﬁ 1)73%%1%,1hydr°'
Parimesl.§-dienednddtddrofhanrealchd fonyRetdomdd Zﬁﬁztﬁ’(BLSD/besed on MW =
55'9%.&2'9:% 75 Cfor 16 hours. The reaction was then
m xe ' wat er and extracted 20 with ethyl acetate
(EHE;() The conbi ned ethyl acetate |ayers were dried
#um sulfate) and concentrated. Col um
chromat ography afforded 1-butyl-3-(2-
fmz@r elqmgyi 2-8ubrd= Mzﬁl)lzr@dms% ¢,78bthathar-n ]'-_F&rliﬁ—@Whnethyl

as a solid. 1

@6@1@% Sifiiois ity hfné%eewéor@mﬁa. 11-1.50 (m 4H),

.10 (t,

—”S:O

o

1-butyl-3-(2-fl uorobenzyl 51(:[ 2-(4-nitro-phenyl)-ethyl

I
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-(trifluoromethyl}-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 629.6) = 97%.,
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2H), 3.48 (m 2H), 3.70 (t, 2H), 4.36 (t, 1H), 4.94
(t, 1H), 5.20 (s, 2H), 6.95-7.10 (m 25 2H), 7.17-7.30

Wé@’ﬁﬂé@!@ﬁ?' 39 (d, 2H), 8.20 (d 2H). WD 2004/ 074288

4/ 001289 -72 Step 4: Preparation PCI/EP2004/001289
of 3-butyl -1-(2-fl uorobenzyl)-87¢4-nitro-benzyl)-3, 7-di
hydro- purine-2,6-dione. NO2 FOHH/ ONN It,
Buraypie34q 2- f | uor obenzyl ) - 6- :
[2-(4-nitro-phenyl)- ethylam’no] -1Hpyrimdine-2,4 5

. ssal Qv

2{?@ iﬁ' %thfi 1319) guoro{%&k})l% g}:o ?“rgi fﬁgetfﬁfcgpqg-ﬁ}pu(é %ylmethyl

3n@1@0 ber@méfwam@d aqueous hydr ochl ori ¢ acid
(1 rTL) was added to the reaction mxture. The
reaction was stirred at 23 Cfor 40 m es. The
et hanol - was renoved under reduced pre Nﬁ-]ad t he
resi due washed with diethyl ether. ¥ The~sol i d resi due
was then dissolved in n-butanol (1 750 and the
mxture refluxed for 10 30 m nutesy, After cooling to
roomtenperature 1-butylf3-R-f obenzyl )-6-[2-(4-
nitro-phenyl) - et pyr/im di ne- 2, 4-di one
separated as pal |1 gtals whi ch were
coll ected by filtrati®n 1. g, 81 %. LCM, n12(MH—|)
= 452.24. Step 5: Preparation of
8- (4-am no- benzyl)-3-butyl}-|-(2-fluorobenzyl)-3, 7-di hy
dro- purine-2,6-dione. N FOHH/ ONN 15
Butyl -3-(2-fl uor obenzyl ) - 6-

[2-(4-nitrp-ph [)-e | a -1H- rlmdln -2, 4-
di on ?Efrffpggmlefp %‘62 ?ﬂ&ﬁl% u‘i"rﬁ’ Hof-dihydro-
Prfi0e216-demed ahd éahted—bbn:telneszﬂﬁaﬂylchhﬁinde( Pudiy (BLSH, Bise€ b MW =
%O@&) g)sbol 1 owed by the addition of a solution of

anroni um chl ori de (5.96 g, 112 mmol) in water (50

nm.). The reaction mx.-ture was stirred at room 20
Fxsmpledure for 3 h. The reaction nixture was then
filtered through a pad of celite. The

N-{4- [S—Butyl—l-(Z-ﬂuoro-benzyl)-2,6—dioxo—2,3,6,7—tetrahydro—lH-purin—S—ylmethyl] -

phenyl}-3-methyl-benzenesulfonamide

_”S:__O
O

&g-z

3 0
@jﬁi@m\i

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-methyl-benzenesulfonyl chloride. Purity (ELSD, based on MW
= 575.7) = 93%.




filtrate was concentrated to renove nethanol and the

resi dual aquous solution was extracted with ethyl

acetate (3x). The conbi ned organic extracts were
WORLAEAS R th brine, dried (sodium sul fate) arfdT/EP2004/00128

concentrated in vacuo to affor.gp8-(4-am no-benzyl)-3

WO 2004/ 074288 PCT/ EP2004/ 001289 -73

britayd sk 4§ 2- f | uor obenzyl) - 3, 7- di hydr o- puri ne- 2, 6- di one

as a pale yellow solid (1.64 g, 87%. LCVM5, m z(M+H)

= . 6: Prepajation_ of .
VAT Be s Rty Dy PR y812e 67 Lelr s T Ekgpgin-8 vimethyll-
{ghren8H blibydmd-benzenesulfonamide
(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-| H puri
n- 8-yl methyl] -phenyl}-amde. 5 _ Br
8- (4- Am no- benzyl )-3-butyl -1-(2-fl uoro- yl)-3,7-dih
ydr o- purine-2,6-dione (20 ng, 0.047 was
di ssolved in pyridine (0.5 n) and trea Wi th
5-chloro-1, 3- dinmethyl-IH pyrazol e-4 Fwonyl chloride
(Maybri dge, 16 ny, 9.07 . TheggTealti on was
stirred at 23 C for}3 h. Tj » was renmoved and
the residue was p RETeIN e phase HPLC. LCMS
mz (MH) = 615. 2. T%co pgumnds cited in exanples
35 to 93 were obtaimed 4™ Bn ﬁhologous manner to that
descri bed in exanple 34. anpl e 35 Propane-2-sul fonic
acid
{4-[3-butyl-I-(2-fluoro-benzy.)-2, 6-di oxo-2,3,6,7-tetr
ahydro- 1 Hpurin-8-ylnethyl] -phenyl}-amde F OO O
N N 15 Prepared from, )
5 8- (4- st §1(4-amipenbgparD-3-bumi-bdedlussnRnps 3:7-dirro-
y e-PBrditiee ahdOt-BidAe-bamen eifpaylehldrisid] Peny (ELSD, based on MW
chl %gg. @%rity (ELSD, based on MW= 527.6) = 84%
EXQ%% _ég 0 Et hanesul fonic acid
{4-[3-butyl-I-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetr
abedoe B4  puri n- 8-yl net hyl ] - phenyl }-ami de WO
2004/ 074288 PCT/ EP2004/ 001289 -74
N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -

10 phenyl}-4-nitro-benzenesulfonamide

LY
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-nitro-benzenesulfonyl chloride. Purity (ELSD, based on MW =
606.6) = 98%.
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F OO ONNPrepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih
i ne-2, 6-di one and et hanesul fonyl chlari d¢
%ﬂ ’t‘”ﬁgﬁso based on MV= 513.6) _ 91% 5"%?5%?%’0“”39
37 N-{4- -81-
[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

dixeeple flur i n- 8-yl net hyl ] -
phenyl} C-phenyl - net hanesul fonanmide ~H{ \ / N ~S~O F

4 3%‘%? DR i oros2p s srusioy -y et
)leheéY @ﬂl@fpri@nzerﬁmd @ﬁ@l@}d benzyl sul fonyl ~chl ori de.
Purity (ELSD, based on MW= 575.7) _ 80% WO

2004/ 074288 PCT/ EP2004/ 001289 -75- Exanpl £!38
Phenyl - et henesul foni c acid
{4-[3-butyl-I-(2-fluoro-benzyl)-2, 6- di d , 3,6, 7-

tetrahydro-1 H purin-8-yl net hyl ] -pheﬂy amde F O/ \
O ONS5 Prepared from 7=0

8- (4-am no- benzyl) B- butyl (2 f yjudy d? benzyl )-3, 7-di h
ydro- purine-2, 6- ne an - et henesul f onyl
chloride. Purity as KW= 587.7) = 97%
Exanpl e 39

N-{4-[3-Butyl-I-(2- Iu@ro"benyyl) 2,6-dioxo-2,3,6,7-te
trahydro-1 H purin-8-yl neth - 1o
phenyl } - benzenesul f onami de IScO FO-O

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-chloro-benzenesulfonyl chloride. Purity (ELSD, based on MW =
596.1)} = 97%.

Example 51

N—{4~[3—Butyl-1—(2—ﬂu0ro—benzyl)—2,6—dioxo-2,3,6,7—tetrahydr0—lH-purin-S-ylmethyl] -
phenyl}-4-iodo-benzenesulfonamide

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-iodo-benzenesulfonyl chloride. Pu.nty {(ELSD, based on MW =
687.5) = 100%.




O N N Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih

' 0 i ne-2, 6-di one and -benzenesul f onyl I, de
W(i,gd;olﬁ’/%ﬁ%ﬁE V%@r%ﬂz&%onw

10

LSD, based on MW= 561.6) = 95%
2004/ 074288 PCT/ EP2004/ 001289-8276- Exanple 40 N-{4-

[ 3-Butyl -
[Ex@@ptd 3%0r o- benzyl ) - 2, 6- di oxo-2, 3, 6, 7-t et rahydr o- 1H pu
rin-8-ylmethyl] = phenyl}-2-fluoro-benzenesul fonam de

5203 Byt 0 d,f _
o B8 T e Bt oAb RS 2 e eteaudroy Bf-mprin- ety
Paewl}-priseniepyd;tenginssidfcamantide- f | uor o- benzenesul f ony!
chloride. Purity (ELSD, based on MW= 579.6) = 80%

Exanple 41 N-{ 4- [ 3-Butyl- | -(2-fluorogbenzyl)-2,
6-di oxo- 2, 3,6, 7-tetrahydro- 1H puri n- 8-yl yl ] - 1o
phenyl }-2-trifl uoromet hyl - benzenesul fo {de ~o0_oCF3

F O OPr epared from

8- (4- am no- benzyl)-3-butyl-1-(2-fl Uﬁfo nzyl)-3,7-dih
ydro- purine-2, 6-di one and —S=0
2-(trifluoronethylp-benzenesul fo

C{PII| oride. Purity
WD 2004/ 074288

(ELSD, based on = 629 6) 4= ¢
- PCT/ EP2004/ 001289 >N 7N { 4-
[3-Butyl-1-(2-f1 o- behizyl \£76-diox0-2, 3,6, 7-tetrahy

dro-1 H purin-8-yl meth{d’] N
phenyl } - 2-chl or o- benzenesLaLfkonam' de -9r0 C

Prepared from 8—(4-amino~benzy1)-3—buty1—1—(2-ﬂuoro—benzyl)—3,7—dihydro-
purine-2,6-dione and 4-isopropyi-benzenesulfonyl chloride. Purity (ELSD, based on
MW =603.7) = 97%.

Example 53

N-{4-{3-Butyl- 1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -
phenyl}-4-methoxy-benzenesulfonamide

Spes
1

Prepared from 8-(4—ainino-benzyl)-3—buty1-1—(2—ﬂuoro~benzyl)—3,7—dihydro—
purine-2,6-dione and 4-methoxy-benzenesulfonyl chloride. Purity (ELSD, based on MW
=591.7) = 94%. | |




—

FOONNS Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih

ydro- _purine-2,6-dione and 2-chl or o- benzenesul
W‘Xﬁqoiﬁ’rﬂ?' 8 purity (ELSD, based on MN= 596. 1%‘&%&%4/001289

10

Exanpl e 43 - 83 -

N-{4-[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di oxo-2,3,6,7-te
ot | Hpurin-8-ylnethyl) - 1o

phenyl } - 2- met hyl - benzenesul fonanide N 1rS,O0 F OO ON

Pr e r . .
e S eyt g o2ty mpsp:brppechyl-
ypbe oyl } Eutrifher@m6thgl- baneermnd fa2mngday| - benzenesul f onyl
chloride. Purity (ELSD, based on MW = 575.7) = 82%
WO 2004/ 074288 PCT/ EP2004/ 001289 -78- Exabipl e 44

N-{ 4-
[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di oxo 6, 7-tetrahy
dro-| H purin-8-ylnmethyl] -
phenyl } - 3- chl or o- benzenesul f onam de

o

Prepared from .
8- (4- am no- benzyl ) -3- but yP— | -4 2- @ o- benzyl)-3,7-dih
ydro purine- 2, 6-dj -el or 5 benzenesul f onyl
chloride. Purity D,)Qas dom MV = 596.1) = 90%
Exanpl e 45 0N N

N-{4-[3-Butyl-1-(2-fl uoro-LQEZyl)-Z, 6-di oxo-2,3,6,7-te
yi1-
b

lss50 Fooos

trahydro-| H purin-8-yl neth 10
phenyl }-3-trifl uoronethyl - enesul f onam de QCFS
b-,S=0 O O

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-(trifluoromethyl}-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 629.6) = 94%.

Example 55

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-§-ylmethyl ] -
phenyl}-4-ethyl-benzenesulfonamide

Hesess
L

Prepared from 8-{4-amino-benzyl}-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-ethyl-benzenesulfonyl chloride. Purity (ELSD, based on MW =
589.7) = 90%.



O N N Prepared from

8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih
urine-2, 6-di one and

W%ZW’W BRior onet hyI ) - benzenesul fonyl chl ori de PCA(fPR0Q3/001289

(ELSD, based on = 629.6) =897% WD 2004/074288

PCT/ EP2004/ 001289 -79- Exanpl e 46 N-{4-

[BeaBitlybs | - (2-fl uoro- benzyl ) - 2, 6-di oxo- 2, 3, 6, 7-t etrahy

dro-|I H purin-8-ylnmethyl] -

?Q%&%ﬁié{/) 15}(%%8%13 Qﬁ? Yl fr.%o%gb%eé %cetra%ydro- :-I';:}I'urinES cj)flmethyl]-

@}(en}’]éfﬂ-trﬁlmemy%ynxyebWBI}dsullfer(amlﬂé uor o- benzyl )-3, 7-di h
ydro- purine-2,6-dione and 3-nitro- benzenesulfonyl

chl ori de. Purlty (ELSD, based on MN =
Exanpl e 47
N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2, 6-
trahydro-| H purin-8-ylnethyl]- 10 H
phenyl } - 3- met hyl - benzenesul f onam de /¥
Prepared from

ro-benzyl)-3,7-dih
ydro purlne 2, 6- yT-benzenesul f onyl

chl ori de. Purlty on MW = 575.7) = 93%
WO 2004/ 074288 P 0 OO 89 -so- Exanple 48 N-{4-
[3-Butyl -1-(2-fluoro-benzyl) -2, 6-di oxo-2, 3, 6, 7-tetrahy
dro-| H purin-8-yl nmethyl]- phenyl}

- 4- br onp- benzenesul f onam de

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-(triftuoromethoxy)-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 645.6) = 87%.

Example 57

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8- Ylmethyl]
10 phenyl}-4-fluoro-benzenesulfonamide

F

g, A

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-fluoro-benzenesulfonyl chloride. Purity (ELSD, based on MW =
579.6) = 93%. '



Br HH/ ~ NISTO F O/ ObixV 5 Prepared from
8- (4-am no- benzyl ) -3-butyl -1-(2-fl uoro-benzyl)-3,7-dih
ro- i ne-2, 6-di one and 4- br ono- benzenesul
f Wé%i“%‘ﬂ@ggg Purity (ELSD, based on MN = 640. 5);&[}%69/”0“1289
? Exanpl e 49 N-{4- -85-
[3-Butyl-I-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy
dExamhple§8rin- 8-yl nmethyl} - lo
phenyl }-4-nitro-benzenesul fonamde NOZ HH S, O F O/

0

NQéL'\[?J\'B %ﬁgenz Of(g g%zarll) %6 fhof{ 3% u%rt%”%hé’nz% i pusia-g; imethyl}-
yﬂlil'élY Tqﬂ\‘“éﬂ%’oéleaﬁmq@ﬂ@ndmlﬂem tro-benzenesul fonyl

.chlori de Purity (ELSD, based on MN = 606. 6) 98%

WO 2004/ 074288 PCT/ EP2004/ 001289 -81- Exampl e 50

N-{4-

[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di oxo-6, 7-tetrahy
dro-| H purin-8-ylnmethyl] - H
phenyl } - 4- chl or o- benzenesul f onam de ®©
N ONNS5 Prepared from 4

3- (4-am no- benzyl) - -butyl | - ﬁz

ydr o-
A\

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,4-dichloro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 630.5) = 919%.

“O,S% /B=0F 00

Example 59

N-{4-{3-Butyl-1-(2-fluoro-benzyl) -2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
10 phenyl}-2,5-dimethoxy-benzenesulfonamide

Y
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,S-Gjmethoxy-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 621.7) = 90%.



puri ne-2, 6-di one and 4-chl oro- benzenesul f onyl
chloride. Purity (ELSD, based on MW= 596.1) = 97%

wq%%%#g?éll_?; f|4;JOI‘O benzyl) - 2, 6- di oxo- 2, 3, 6P9TIIE5%OP31HV289

10

dro-|l Hpurin-8-ylnmethyl] - io- 86-
phenyl } - 4-i1 odo- benzenesul fonamde NNSPO F 0 OO
Preppledd from

8- (4- am no- benzyl) - 3- butyI-I-(2-fIuoro-benzyl) 3,7-dih

FE PR A S ESIGE g ov-
veribiodsdrodem

af bpzenesnbonagde - 82- Exanpl e 52
I\I-{4-[3-Buty|-|-(2 fl uoro-benzyl)-2, 6-di oxo-2,3,6,7-te
trahydro-| H purin-8-ylnethyl]-
phenyl } - 4-i sopropyl - benzenesul f onam d /"\ N9a~ F
OHH/ \ 0O ONN 1 5 Prepared from c
8- (4-am no- benzyl) 3buty|-|-(2f|ur nzyl)-3,7-dih

chlori de. Purlty (FELSD, I@ased on 603.7) = 97%
Exanpl e 53 N-{4- [|3-Butyl lFI or o- b

enzyl ) -2, 6-di oxo )

H purin-8-ylneth
phenyl } - 4- met hoxy-
/' \ O ONN

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-flucro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-chloro-4-methyl-benzenesulfonyl chloride. Purity (ELSD, based
on MW = 610.1) = 989%.

Example 61

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-2-methoxy-5-methyl-benzenesulfonamide

H—”S::O o—
0

@ﬂoj\[ﬂ | E,«
A8

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2-methoxy-5-methyl-benzenesulfonyl chloride. Purity (ELSD,

based on MW = 605.7) = 94%.

—



Prepared from
8- (4-am no-benzyl)-3-butyl -1-(2-fluoro-benzyl)-3,7-dih

ro- i ne-2, 6-di one and 4- net hoxy-benzenes Ifo
Wd/cﬂpgp?*‘ggﬁ.r Purity (ELSD, based on MW = 591.7) T"E&fé‘m”u”

10

WD 2004/ 074288 PCT/ EP2004/ 001289- - 83 Exanpl e 54

N-{4-

BxBuplel62l - (2-fl uor o- benzyl ) -2, 6-di oxo-2, 3,6, 7-tetrahyd

ro-1 Hpurin-8-ylnmethyl] -

&?Ag%é—h %%tlr fﬁlﬁ?{{l%gg%ﬁ %g?ﬁ%?oeﬁlg%l.}l 8’2% 88 u- gﬁg’m 'g-ylmeﬂlyl]—
Bh@mﬂhﬁﬁnbd@@ﬁ2Vﬁ¥ﬂ®%bhh@¢EM@(2 f1 uoro-benzyl )-3,7-di h
ydro- purine-2, 6-di one and
4-(trif|uoronethyl)-benzenesulfonyl cﬁloride Purity

(ELSD, based on MN = 629.6) = 94% e 55
N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2, 6- °dt§ -2,3,6,7-te
trahydro-1 H purin-8-ylnmethyl] - 1o

phenyl } - 4- et hyl - benzenesul f onam de
Q xxV  Prepared fr

8- (4- am no- benzyl) -]3- butyl
ydro- purihe-2, 6-

chl ori de. Purlty
VD 2004/ 074288 PCTIEP20

N-{ 4-
[3-Buty|-|-(2-f|uoro-beanTi;?,a-dioxo-2,3,6,7-tetrahy
dr o- 1H- puri n- 8-yl nmet hyl ] -
phenyl }-4-trifl uoronet hoxy- benzenesul f onam de

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,5-dichloro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 630.5) = 60%.

§¢_ ®o/ 0

of 0- benzyl )-3,7-di h
: -benzenesul f onyl
6Q d/on MV = 589.7) = 90%
N501P89 -84- Exanpl e 56

Example 63

N-{4-|3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -

phenyl}-3-chloro-2-methyl-benzenesulfonamide
=
R-s

70
0]

F o)

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-chloro- 2—methylnbenzenesulfonyl chloride. Purity (ELSD, based
on MW = 610.1) = 80%.



OCF N/S;0 F O/ ObcxV 5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih

dro- i ne-2, 6-di one and
W‘igctot‘fm‘&#{]or ormet hoxy) - benzenesul fonyl chl ori dé)CTﬁE(})rquJﬂ?Olzw
(ELSD, based on MV = 645.6) =g87% Exanple 57
N-{4-[3-Butyl -I-(2-fluoro-benzyl)-2, 6-di oxo-2,3,6,7-te
tHxamyl @ 1H-purin-8-ylnmethyl] - io
phenyl } - 4-f| uor o- benzenesul fonamde F H( H1S=0 F O

Pre ed from
LG SCRBy - ST 915 oo 2Pty ol pyips petbyl-
e oyl}2u6-dieklo2o-betlica el fandnide f | uor o- benzenesul f onyl
chloride. Purity (ELSD, based on MW= 579.6) = 93%
WD 2004/ 074288 PCT/ EP2004/ 001289 - 85- A pl e 58
N-{4- [ 3-Butyl-l -(2-fluoro-b enzylgl= i oxo- 2, 3,
6, 7-tetrahydro-| H purin-8-ylmnet hyl]
phenyl }- 2, 4-di chl or o- benzenesul f ona ‘ﬂdﬁzﬁl CINS O C
/\OFOOSPrepaedfro O

o- benzyl )-3,7-di h

or 0- benzenesul f onyl

8- (4-am no- benzyl) - -butyl 2- f
ydr o purlne26d| [
chloride. Purity (| as T MANV = 630.5) = 91%

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6- dione and 2,6-dichloro-benzenesulfonyl chloride. Purity (ELSD based on
MW =630.5) = 80%.

Example 65

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl}-
10 phenyl}-2,3-dichloro-benzenesulfonamide

kl—us:.o cl
F O
SRS
o) Nkk N

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,3-dichloro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 630.5) = 70%.



Exanpl e 59 N-{4-
[3-Butyl-1-(2-fluoro-benzyl)-2, 6-dioxo-2,3,6,7-tetrahy
ro-|l Hpurin-8-ylnmethyl] - lo
ngﬁ%ﬁbf?gg 5- di met hoxy- benzenesul f onani de O FCGEEP2004/001289
NS O0O011 FOH/ \ O ON NgPrepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih
Vikaowleé i ne- 2, 6- di one and
, 5- dlnethoxy benzenesul fonyl chloride. Purity (ELSD,

pi{ﬁr 5004/ %E‘g‘é‘% g%lé}_’]) %%0/8101(0 2é8§0ﬁ{e%7§ asrf) 1H-purin-8-ylmethyl]-

P qﬂi}’d?e@zﬁ‘eﬂﬁlﬂfdn)amid% di oxo- 2, 3, 6, 7-t et r ahyd
ro- IFLpurln 8-yl nethyl] -

phenyl } - 3- chl or o- 4- et hyl - benzenesul f onarf
NDS=O FOHH/ \ ON-1 ONNS5 Pr/' ed from
8- (4-am no- benzyl ) -3-butyl =l - (2-fl uor T2y
ydro- purine-2, 6-di one and
3-chl or o- 4- net hyl - benzenesul f onyl
(ELSD, based on MN= 61§ 1) =9

[3-Buty|-1-(2-f|u ro- ben yI 2
dro-| H purin-8-y
phenyl } - 2- met hox

tTp¥dde. Purity
& Bxanple 61 N-{4-
oxo- 2, 3, 6, 7-t et rahy

o. zenesul fonam de / \
-1S OO0

5 - Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3,4-dimethoxy-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 621.7) = 949%.

Example 67

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-
10 phenyl}-2-chloro-6-methyl-benzenesulfonamide

1-o o
F 0 . °
Eh/ N

OA\J:E:I\N/

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7- -dihydro-
purine-2,6-dione and 2-chloro-6-methyl-benzenesulfonyl chloride. Purity (ELSD, based
on MW =610.1) = 70%.



W _0%Q7ﬁ

10

F OOONN Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih

dr o- ri ne-2, 6-di one and ,

g -5-net hyl - benzenesul f onyl chl ori de. "%’Pf’%@?"""ugs‘

(ELSD, based on MW= 605.7) =9®4% WD 2004/074288

PCT/ EP2004/ 001289 -87- Exanple 62 N-{4-
Earfdple YB- | - (2-f 1 uor o- benzyl) - 2, 6- di oxo- 2, 3, 6, 7-t et r ahy
dro-| H purin-8-yl nmet hyl ] - -

Eh %r-]%L%{i%l%:(%l%{&%@.é?g%@?}é%ﬁ%é%)? ,@,&}’U’Eiegghy%!ro- 1ﬁ-§m?n—%l-ylmethyl]-
shqmylladsb riictbenezanyer@s@inmpinide (2- f | uor o- benzyl ) -3, 7-di h

ydro- purine-2, 6-di one and
2, 5-di chl oro- benzenesul fonyl chlori dé&l, Purity (ELSD,

based on MN = 630.5) = 60% Exanple ./ {4-

[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di ox,@, 7-tetrahy
dro-l Hpurin-8-ylnmethyl]- lo H

phenyl }- 3-chl or o- 2- et hyl - benzenesuNf@ranide H/ C F
O O ONN Prepareg from g, O
8- (4- am no- benzyl )|- 3- but yjl - | H( 2-r o- benzyl)-3,7-dih
ydro- purine-2,6 e nh

3- chl or 0- 2- et hy nzelnestl #6nyl chloride. Purity -
(ELSD, based on MW =08618"1)N= 80%

WD 2004/ 074288

PCT/ EP2004/ 001289 - 38-

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3,5-dichloro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 630.5) = 97%.

Example 69
N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1 H-purin-8-ylmethyl]-
phenyl}-3,4-dichloro-benzenesulfonamide

Cl

Cl

~ Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3,4-dichloro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 630.5) = 100%.



Exanpl e 64 N-{4-
[3-Butyl -1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

dro-| Hpurin-8-ylmethyl] - ,
W%#ﬁ#&ﬁﬁg 6- di chl or o- benzenesul f onanm de C HHP%’%Z@%PHSQ

10

" ro-| Hpurin-8-yl

FOOOS5 Pr epared from .91 -
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,5-dimethyl-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 589.7) = 85%.

Example 71

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl}-
phenyl}-5-fluoro-2-methyl-benzenesulfonamide
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Prepared irom 8-(4-amino-benzyl)-3-butyl-1-(2-flucro-benzyl)-3,7-dihydro-
purine-2,6-dione and 5-fluoro-2-methyl-benzenesulfonyl chloride. Purity (ELSD, based
on MW = 593.7) = 92%. '
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5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2-chloro-4-fluoro-benzenesulfonyl chioride. Purity (ELSD, based
on MW = 614.1) = 93%.

Example 73

N-{4-{3-Butyl-1-(2-fluoro-benzyl}-2,6-diox0-2,3,6,7-tetrahydro- IH-purin-8-yimethyl} -
10 phenyl}-2,4-difluoro-benzenesulfonamide
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
- purine-2,6-dione and 2,4-difluoro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 597.6} = 95%.
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2-methyl-5-nitro-benzenesulfonyl chloride. Purity (ELSD, based
on MW = 620.7) = 88%.

Example 75

N-{4-{3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl ] -
phenyl}-3-chloro-4-fluoro-benzenesulfonamide
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-chloro-4-fluoro-benzenesulfonyl chloride. Purity (ELSD, based
on MW = 614.1) = 95%.
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,6-difluoro-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 597.6) = 80%.

Example 77

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1 H-purin-8-ylmethyl] -
phenyl}-3,4-difluoro-benzenesulfonamide
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3,4-difluoro- benzenesulfonyl chloride. Purity (ELSD, based on
MW = 597.6) = 95%.
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5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl}-3,7-dihydro-
purine-2,6-dione and 2,4,6-trimethyl-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 603.7) = 60%.

Example 79

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
10- phenyl}-4-chloro-2,5-dimethyl-benzenesulfonamide
Cl
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-chloro-2,5-dimethyl-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 624.1) = 93%,.
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Example 81

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8§-ylmethyl] -
10 phenyl}—2,4-dichloro—5~methy1—benzenesulfonamide
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-flucro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,4-dichloro-5-methyl-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 6_44.6) = §2%.
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5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,3,5,6-tetramethyl-benzenesulfonyl chloride, Purity (ELSD, based
on MW = 617.7) = 80%.

Example 83

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-diox0o-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl}-
10 phenyl}-4-methoxy-2,3,6-trimethyl-benzenesulfonamide
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-methoxy-2,3, 6-tmnethy1—benzenesulfonyl chloride. Purity
~ (ELSD, based on MW = 633.7) = 80%.
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and naphthalene-1-sulfonyl chloride. Purity (ELSD, based on MW =
611.7) = 81%. '

Exaruple 85

Dimethylamino-naphthalene-1-sulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 5-dimethylamino-1-naphthalenesulfonyl chloride. Purity (ELSD,
based on MW = 654.8) = 90%.
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Chl or o- pyri di ne- 3-sul foni c id
{4-[3-butyl-I-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and benzo[1,2,5] oxadiazole-4-sulfony! chloride. Purity (ELSD, based
on MW = 603.6) = 95%.

Example 87

Benzo[1,2,5]thiadiazole-4-sulfonic acid {4-[3-butyl-1-(2-fluore-benzyl)-2,6-dioxo-
10 2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide
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Prepared from 8—(4-aﬁ1in0~benzyl)-S—butyl-1-(2~ﬂuoro—benzyl)—3,7—dihydm—
purine-2,6-dione and benzo{1,2,5}thiadiazole-4-sulfonyl chloride. Purity (ELSD, based
on MW = 619.7) = 80%.
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Erhmpheste- 2- sul fonic acid

{4-[3-butyl-I-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7- |lo

h - ri.n- - L }-ani P
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5 Prepared from 8-(4-amino~benzyl)-3—butyl~1&(2—ﬂuoro-benzyl) -3,7-dihydro-
purine-2,6-dione and 6-chloro-pyridine-3-sulfonyl chioride. Purity (ELSD, based on
MW = 597.1) = 98%.
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Thiophene-2-sulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-
10 tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide
=
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Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2-thio-benzenesulfonyl chloride. Purity (ELSD, based on MW =
567.7) = 67%.



purine-2, 6-di one and 5-chl oro-2-thi o- benzenesul f onyl
chloride. Purity (ELSD, based on MN= 602.1) = 96%
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2,3,6,7-tetrahydro-1k¥purin-8-y|nethy|E\-Phenyl}-anide
Br Br ~{ S N,5=0 F 0 OCcxV 5 Prepar rom

8- (4- ami no-benzyl)-3-butyl -1-(2-flugigpdenzyl)-3, 7-dih
ydro- purine-2, 6-di one and 0

4, 5- di br ono- 2-t hi odb & | oride. Purity
(ELSD, based on , 57 S Exanpl e 93
3-{4-[3-Butyl -1-( orjo- bén -2,6-dioxo-2,3,6,7-te
t rahydro- | H puri n-82yla&thyi TN- 1o
phenylsulfannyl}-thiophend;i;farboxylic aci d net hyl

ester

5 Prepared from §-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 5-chloro-2-thio-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 602.1) = 56%.

Example 91

5-Bromo-thiophene-2-sulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
10  tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluorg-benzyl)-3,7-dihydro-
purine-2,6-dione and 5-bromo-2-thio-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 646.6) = 92%.



H11 0O 0 FO OONN Prepared from
8-(4 am no- benzyl)-3-butyl-I|-(2-fl uoro-benzyl)-3,7-dih
purine-2, 6-di one and

““gg@ﬁ@BVggulfonyl-thlophene 2-carboxyl i ¢ aci dPfrEtEhg|04/001289
ester. Purity (ELSD, based eonoMW = 625.7) = 92% WD
2004/ 074288 PCT/ EP2004/ 001289 -103- Exanple 94
FxfhpBerrzyl - 3- butyl - 2, 6-di oxo-2, 3,6, 7-tetrahydro-| H pu
rin-8-ylmethyl)- benzenesul fonam de. 0 CHS-NHZ OON

r epar d ad. f
&R e e Py e e B S b bl p-cione
24,4, ’B—tﬁmﬂwldrdn lﬁzpﬁmm&nfbnbtbﬂk?mn}i} @n@ieoxo 2,3,6,7-tetr
ahydro-| H purin- 8-yl nethyl]-phenyl}-anide (exanple
34) except that in step 2 benzyl brom d¢f was used in
pl ace of 2-fluorobenzyl brom de and in r3
4-(2-am no- et hyl ) - benzenesul f onar ni de used in
pl ace of 2-(4-nitro-phenyl)-ethylamqe drochl ori de
salt. 4-(1-Benzyl-3 1o —$=0
but yl - 2, 6- di oxo- 2, g 6, 7-tgtrahyd Hopuri n- 8-yl met hyl
) - benzenesul f onam ge was obH.ln- As a col orl ess
solid; LRMS for Shi25 NI + at nlz = 468. 27.
The in vitro biollg ¥Ty of severa
representative prefer&d Bonpounds of the present
invention in the foregoi ng. PEPCK enzynati c assay as
represented by in vitro potency is presented in Table
1 bel ow. WD 2004/ 074288 P P2004/ 001289 -104- Table
1 Conpound 1C50 (M

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4,5-dibromo-2-thio-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 725,5) = 97%,

Example 93

3-{4-[3-Butyl-1-{2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
10 phenylsulfamoyl}-thiophene-2-carboxylic acid methyl ester

éﬁi&i
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl}-3,7-dihydro-
purine-2,6-dione and 3-chlorosulfonyl-thiophene-2-carboxylic acid methyl ester. Purity
(ELSD, based on MW = 625.7) = 92%.

o



1, 3-Di net hyl - | H pyrazol e-4-sul fonic acid {4-[3- 0.15
cyclopropylnethyl 1-(2-fluoro-benzyl)-2, 6- dioxo 2,3, 6,
- tetrahydro 1H puri n- 8-yl net hyl ] - phenyl }-am d

WQ &9#% 288 7 7) PCT[EP2004/001289

10

N-(5-{4-[3- Cycl opropyl net hyl - dg2- f 1 uor o- benzyl) -2, 6-d
ioxo- 0.22 2,3,6,7- tetrahydro fFLpurln 8- ylnethyl]
?BQ. IfanDyI} 4- et hyl -t hiazol -2-yl)-acet am de
exﬁﬁ% e 10) 2- Am no- 4- et hyl -t hi azol e-5-sul fonic

acid {4- cycl opr opyl net hyl -
|4-|(lzB1{EW 361115@&:@7%0%/@2@}) @?x@g@lﬁd@ gtIzpurin-8-ylmethyl)-

trebrahvarQikiouri n- 8-yl net hyl ] - phenyl } - am de
trifluoro-acetic acid salt (exanple 11)

5-Chl oro-1I, 3-di met hyl -1 H pyrazol e- 4- subfonlc acid
{4-13- O. 29 o:g_NH

cycl opropyl nmet hyl - | - ( 2- f1 uor o- benzy , 6-2di oxo0- 2, 3, 6,
7- tetrahydro- 1FLpur|n 8- yI th [] S yI} am de
(example 1) 1, 2- [ 2-4-sul fonic acid

{4-13- 0.34
cycl opropyl net hyl - -f~ﬂs nzyI) 2, 6-dioxo-2,3,6
7- tetrahydro- 1FLpur|n 8 yl thyI] phenyl} am de
(exanple 13) 1-Methyl-I|H pyrazol e-4-sulfonic acid
{4-[3-cycl opropyl nethyl -1- 0.R9
(2-fluoro-benzyl)-2, 6-di oxo-2, 3, 6, 7-tetrahydro-1H puri
n-8- yl net hyl]-phenyl }-am de (exanple 2)
1 Vet bydpaitettfbly me@aﬂlehﬁé&ﬂocﬁw desdiitedded Fchloro-1,3- dunethyl—lH pyrazole-
C

L B e

r$—|y}rﬁethyll ypbEt) - ilm};deéep;akr}plamma{pex]mtm gep_z,))enzyl brormde was used
- ul d

SZ& ;{lgée cﬂ’?l %oi%eg?ﬂg?%ﬁ:@eqn én ?t]e%S 4- (2 a(l)nmg -ethyl)-benzenesulfonamide
bwmmeylmphcw - 19D Rhemr @ﬁ&%@@ﬁ@i@@l@ﬂﬂﬁ sadt ¢t (elfemeyl-3-
yl')&tyl @%edlxkc} 235 ARt B)R I HDJH“— 318)1 8- lme 1)-benzenesulfonamide was
{qbtfzgx_eé%p 5@p€%§ ;3( AR /Islfor @23% I&s (M+H)" at m/z = 468.27.
(2-fluoro-benz)rl)-2, 6 di oxo-2, 3, 6, 7- tetrahydro-lkbpur
in-8- ylnmethyl]-phenyl}-amde (exanple 12)

5- Chl oro- 1, 3-di net hyl -1 H pyrazol e- 4-sul foni c acid
[6-[3T helixyh‘a& biologB@l activity of several representative preferred compounds of the

r§1§§énl{%‘%negﬂ fYthd f(ﬁ‘egonqg PEPCR edtrindtic 8Ll A0V Qerdel BY i vitro
potency is presented in Table 1 below.



ylmethyl] -pyridin-3-yl}-amde (exanple 25)
N-{4-[ 3- Cycl opropyl net hyl -1 -(2-fl uoro-benzyl) -2,
-2,3,6,7- 0.96 tetrahydro-1H purin-8-yl net
WQ HREATHEE - N, N- di net hyl sul fanmi de (exanpl e 17)
5- Chl oro- 1, 3-di net hyl - | H pyr azgjse- 4- sul foni ¢ aci
{6-[3- O. 08

(@)

6- di ox

P¥3'|I‘}EP2004/001289

d

cycl obut yl net'hyl - 1- (2-f 1 uor oppgzyl ) - 2, 6- di oxo- 2, 3,6,7

-tetra- hydro-1H purin-8-ylmethyl]-pyridin-3-yl}-ande
( 3] 20047 074288 PCITT EP20047 001269 -318 M)
GQonpound 1 C50 (pM ompound 50 (1
5 Chloro-1,3=dinet-hyl -l Hpyrazole-4-sulf-eri-c—acid
{ BLpdPimethyl-1H-pyrazole-4-sulfonic acid {4- 13- 0.15
Cy efchipropylinedityhy(2-Hupe-bensyl) 2, Gdivxplt),3,8,76- di 0xo0-2, 3, 6,
(7 I t&x%hfyaﬂaggq%uiahtmﬂﬁéﬁzﬁ}_yham}%ihe phamtid 7)ani de
bxanmpl e
Nk N4(5- 8t Ey dppropyliretyint H 2Hyozefbenoil 2.6 edioxd-) - 2,16- di @i
O} ZS%,'ﬁ;t&rah%dr% IH—tp@hh@’ﬂﬁie@h}i ﬁi}?ﬂs?ugfaﬁ?yll}mt :ﬁyl ]3)
-p e nam de (exanpl e
Nt ﬂ-%ﬂ?‘% tﬁéccflrﬁeilgg(\'/ f#glt -1- (2 f_I uoro-henzyl)-2 16-di ox
0 Lfﬁnﬁxo?é rﬂeﬂ%&—thﬁﬁﬂt-&h}dfomeiﬁdﬁ@-r[% 8-yl et hyI] 0.23
-1 f fanesylfRAABEAS] 1)(@%@%0«92 %ﬁ (et | a5
oy BT O'i{%é“ﬁf i e R s
7] 3?115 purln 8-yl met hyl ]
-P\ loio» zpa&%mlsﬁlf&ﬁ& acid {4-[3- 0.29
) ' 502,36
{¢ ;P? ?
be feixAby’ y1 %fﬂ’}a eo(-’ia}q? i n-8:-lyl net h
y[ - }tlﬁ Blrel T j acid salt (exanpfe,
{2:])1 Qprgp e(t)hy 1-(2- uoit:)%]dﬁ% ?C% 13}%305§,_6§7_-SU| foni acbg
cy ¢¢tqudrxyﬂHmm- Ylrpethyl}-pheerl bamida (exampleddbxo- p, 3, 6,
-]
tetlrlgﬁg}’é'} &Hiﬂr?ﬁ?ei?isglf fag é‘% ][3 6}7% I()?Ylm 31/I1_ api de93?
( exayPE-pEyzyl)-2,6~dioxo-2,3,6,7-te ahydro- 1 -purin- 8~
ylmethyl}-phenyl}-amide (example 2)
1-Methyl-1H-imidazole-4-sulfonic acid {4-]3-cyclopropylmethyl- 0.41
1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-
| yimethyl}-phenyl}-amide (example 14)
Quinoline-8-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro- 0.45
benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -
phenyl}-amide (example 19}
3,5-Dimethyl-isoxazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1- 0.79
(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-
yimethyl]-phenyl}-amide (example 12)
5-Chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {6-[3-butyl-1- 0.88

{(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro- 1H-purin-8-
ylmethyl]-pyridin-3-yl}-amide (example 25)

cyclobutylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetra-
hydro-1H-purin-8-ylmethyl] -pyridin-3-yl}-amide (example 26)

N-{4-{3-Cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7- 0.96
tetrahydro-1H-purin-8-ylmethyl]-phenyl}-N,N-dimethylsulfamide
(exarnple 17)

| 5-Chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {6-[3- 0.98

——



4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetra
hydro 1H 2.4
rin- 8 I nmet hyl ] - N- pyri di n- 2-yl - benzenesul f gnani de
W(? TN 28) PR EP3004/001289
4-1 3- Butyl -1-(2-fluoro-benzyl)@, 6-di oxo-2,3,6,7-tetra
hydro-1H 2.4

pUrT n-8-ylI met hyl T-Npyr i d| n-4-yl -benzenesul f onam

(exampl e 29) Eompound 1850 (uM)

Ne-f4-f-3~-Cvel nnrr\n\ll rmfhul 1 /’) fluoro-be n-l\ll 2 6 di-ox

o} >:Chilerorl,3 alimsthyl- Bl rmmzalect- Wlfqpigagd B- (et hyl | 1.1

- phyelopirppBetethiybd o 2 Heoze-hesyl) f frdinoe.§.67anmpl e 4)

ﬁ %Laaﬁgﬁém}p(u%mté-yme@a;@]epwnwanﬁe@a@e@l%ﬁ, 6, 1-tetra
l Q

LNt - EB-Gretepitopylmebybyir Reflusrabehzibehsehiewul B6iani de 1.2.

( preaiaBl€ro30H- plﬁm&—gﬂmﬂ@rlpb]h@iyt} Pydtiginge- 3- sul forni ¢

ach &t AediBondni (ex

CVC oprapyl net hv - (P2 fluoro-bhenzyl)-2 6-dioxo-2 3 6,

7f Nefelt E?aﬂydopmm‘h:mﬁtyﬂﬂ -@-foreteytfl-phetigtd-246.8¢ 125

( preaaBY @o0S)H-purin-8-ylmethyl] Ehenyl}-merhanesulfonamzde

N 1- (2-fl uoro-benzyl)

(Keﬁax{ngﬂe[zzéjwcl opr opy| net

2,.3.6,7- tetrahvdro 1 Hpurin-8-yl net

h
Pl Yyinsathy Ialwazolmen&ﬂohr:acﬂt{anﬁsde (exanpl e 20d)
A cﬁa DA 99&2%92 6-dip-£agpound | CH0

b S e o

8- yI met hyl ] N- pyrl m di n- 2-yl - benzenesul f gnam de

Ewr A H"J B R R 5 6. etk

1P1331‘5’1 ?%tt H{fnarogacetisacyd (Qx%ﬂlBle B%zenesul f orlani de

Fj‘fgér%sf Eiﬁgﬁaﬁzo& 4"Sulf0m§a%d é4 ‘P tetrahydr o-+8p
TQPY -1/ FMORST e% 1d_|1°’f?e% Brfasul f ondni de

m#;y@rozkﬁ purm- 8-ylme Yl enyl}-methyl-amide (example
- [8)- (1- Benzyl - 3- but yl - 26d|ox02367tetrahydro-IH

hiiri.n Q 7 /B

' Z’\' zf\/\sbf\.'o LN
[¢

Z—'[éiﬁukfyl- 1'-(iﬁuoro—benwl) -2,6-dioxo-2,3,6,7-tetrahydro-1H- 2.4
purin-8-ylmethyl]-N-pyridin-2-yl-benzenesulfonamide (example
28)

4-13-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H- 2.4
purin-8-yimethyl]-N-pyridin-4-yl-benzenesulfonamide (example -
29) ’

N-{4-[3-Cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7- 255
tetrahydro-1H-purin-8-ylmethyl]-phenyl}-3-fluoro-
benzenesulfonamide (example 4)

4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H- 41
purin-8-ylmethyl]-N-pyridin-3-yl-benzenesulfonamide (example

| 30)
5-Bromo-6-chloro-pyridine-3-sulfonic acid {4-[3- 4.58

cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethylj-phenyl}-amide (example 5)

N-{4-{4-[3-Cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo- 6.25
2,3,6,7-tetrahydro-1H-purin-8-yimethyl] -phenylsulfamoyl}-
phenyl)-acetamide (example 20)




yl met hyl ) - phenyl ] - 4- net hyl - benzenesul f onam de (exanpl e
21) The therapeutically effective ambunt of a conpound

W{éfb&%fﬁ%ﬁjance with this invention can vary %{{ﬁ%\?&“%‘)%m‘)

‘10

15

Imts and may be determ ned by a nmanne
the art. Such dosage will be Hdj-usted to the
individual requirenments in each particular case 5

ncl uding the specificg, qund or conpounds bei M
dni ni stered, the routtg,]%g)q‘irIB admi ni stration, the 150 (uM)

el g% ey ?ﬁﬁgﬁgﬁ“ﬁ%@@ SRl |

PHTHR- St Rl - N oevaatifn- exgeplimaRdsappr oxi Hmte| y
O(ngnPEC‘Sdéu |y dosage of about 10 mg to about 10, 000

NpE R ”%{elnéﬁ%fq‘%’%é;ﬁ?’ GaBGIorTEG 1 |y 5

xeeeSaymstigHe- (1Adi-tipdbyl-tHeyuasl 4 Yhosage can be

S
e

adhranne:setse]fmhmﬁeéemmpbﬂﬁ)dose or in d| vi ded dosegs, or
f patr-eht gHven—as
c
t
i|
[
15¥:

th ﬁn@o@@%?ﬁ%ﬂ 6- %m¥13cﬁa%quﬂhYdf§dWTﬂué¥lr%T ifon %55
hgmkgri-phergh mleiﬂmmsplforaabﬂudc (exemplmﬂ% or suppogitory

A II an CSCIIL
S G b di e R BB not? 65

hnerhvﬂ)aphwl of-methid-bereapruifonemide (2Bowlo 288

II I:I‘LUU‘I-FUUJ.LUU 107 I:Xdllpl A TaUI et—For IIUI di.i 0)4]

[temIngredients My/ Tablet 1 Conpound A * -5 25 100 250

500 750 2 Anhydrous Lactose 103 83 35 19 38 57 3

Cr 0s (HeltRérhpELicADHEEHRIE: £nchnt 6f 8doriBourll iRAkyotdRYde with this

T AT W i e
*aﬁa rﬁm@h ddsade malbbesdinitsd @ theinplividehl eéquifementniarbdtoparticular case
Jie &@gdlfé gp@%ﬁ?}{:ng&s%gﬁf o1 c%{rgéo)ﬁndg 584Re %dmﬁn&@r%dache Poidte of

e nrxer
administration, the condition being treated, as well as the patient being treated. In

general, in the case of parenteral administration to adult humans weighing approximately
70 Kg, a daily dosage of about 10 mg to about 10,000 mg, preferably from about 200mg
to about 1,000 mg should be appropriate, although the upper limit may be exceeded
when indicated.

The daily dosage can be administered as a single dose or in divided doses, or for
parental administration, it may be given as continuous infusion. Additionally,
administration in the form of an elixir, tablet, capsule or suppository is envisioned and is
within the scope of the present invention. The examples below are exemplary, but not
limitative of, the invention. '



10

G anul ate the powder mx fromStep 1 with 20%

Pol yvi nyl pyrrolidone K30 Solution (Item4). Dry the
ranula on fromStep 2 at 50C. Pass the granul ation
%"8%075,%2%}{) 3 through a suitable mlling equi pﬁéﬁ?? 2004901289
Add the Item5 to the m|led grgnulation Step 4 and

mx for 3 mnutes. Conpress the granulation from Step

5 on a suitable press. WO 20Q440/4288

PCT/ EP2004/ 001289 -108 Exanple B Capsul e Formul ation
[tem t§gi ?iﬂfaﬁ rTg/ Capsule 1 Conpound A * 5 25 100

250 An y Pous Lactose 159 123 148 -- -- 3 Corn

C fa ¥ Lo N md 40 2L wial 4 Tl 1.0 4 L 10 1.2 2.4
9 I IJ Mmoo T VY - TAl G LTU Ty IO Tz

VignesilogreSeaar ate 1 2 2] Bigblabbtal Fill Wei ght 200 200
300 300 600 *Con'pound A represents a conpound of the -

a3 | Pl o xel ot or b8 m ks (KR Pane 4|70

5 Ay N 'Fnr Q m AUt-ek- =i [ aY e Clll ahl.a
kpsul eknhwcﬁﬁﬂléétﬁﬂZSS DR EPREI04/ OICHIQSQ 1909 |38 57
anplle C Injection Sol bti on/ Enul sijon Preparati bn
:I) em ling npound A* ng P
g yethy| g‘%ﬁ Oﬁgg (thNN 00) [10- 50 n% ENRI L
3056
4 Polyvinyl pyrrolidone 5 5 6 12 24 36
K30
|5 Magnesium Stearate 1 1 1 3 6 9
Total Weight 120 120 150 300 600 900

*Compound A represents a compound of the invention.
Manufacturing Procedure:
Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.

Granulate the powder mix from Step 1 with 20% Polyvinyl pyrrolidone K30
Solution (Item 4).

Dry the granulation from Step 2 at 50°C.
Pass the granulation from Step 3 through a suitable milling equipment.
Add the Item 5 to the milled granulation Step 4 and mix for 3 minutes.

Compress the granulation from Step 5 on a suitable press.




4 Soy Gl 1-5 ng 5 Aycerol 8-12 ng 6 Water g.s. 1 nL
*Conmpound A represents a conpound of the invention.

5 Dissolve item1 i %&m&mu@

“Kggg%%géﬁgring Pr ocedur e:

di sper

3, 4 and 5toitem6 and mx until

sed,

t hen honogeni ze.

1 tothe mxture fromstep 2 and honogeni ze unti |

di spersion is translucent.

0.2 m

filter and fill

into vials.

Admbgt-he - sol ution from step
t he
Siemld® filter through a

WO 2004/ 074288

PCT/ 2004/001 -110 Exanple D Injection
Sol uti F%%%F ugﬁ Breparatlon ItemlIngredient ng/nL 1
Cbnp“'ﬁd A3 G-y of-tf-o—40—50—g—3—tectthi-r
4Qtend) | Aggredieby O | 14 mgGarsuld ycerol 8-12 ng 6 Water
d.s. 1 nL *Conmpound A represents a conpound of the
ilnventii.on. WD 2004/ 074288 PCT/,EP2004 289 11
(;%lns(ﬂfFP unds ¢ form2|§ 0 RA (t R3 %ﬁ%IN JEOO
2 Anhydrous Lactose | 159 123 148 -- --
13 Corn Starch 25 35 40 35 70
4 Talc 10 15 10 12 24
5 Magnesium Stearate | 1 2 2 3 6
Total Fill Weight 200 200 | 300 300 600

*Compound A represents a compound of the invention.

Manufacturing Procedure:

Add Items 4 & 5 and mix for 3 minutes.

Fill into a suitable capsule.

Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.

——



R wherein 5 R is selected fromthe group consisting
of | oner al kyl, |ower al kyl substituted by phenyl and

| ower al kyl substi t ut ed by hal ogen substitut ?gT}%Eae\@%{}oénsg

VO848 ected from the group consisting of

al kyl and | ower al kyl substitutoged by | ower cycl oal kyl ;
R3 is selected fromthe group consisting of a 4 /
))_LA RS/ \ SRI SNROBapd® and R4 is
selected fromthe group consisting of H and | ower

al kyl he group consisting of
| owner In%ﬁ%a ]I$§Olgﬁmm?1@h} gsg%ngpreﬁiﬁlgnl ower al kyl
SUbSt|Lutcu y—rirery— .wei—a-l-k-eﬁy-i—e i
phenyl],Itad® 2004/|0#g288nPCT/ EP2004/ 001289mg/ndll2-
phenyll, phenyl gubstituted by at |east jone substituent
sel ect fromth nsisting of [lower alkyl,

| ower kyI bste(;'ﬁjﬂ?c@'g‘dbg hal ogen, hal o]g’@lﬁrr | ower

al koxys .cwer ahkexy—substituted—by—-hallogen—nitro and
acetarfizlo, 5 a § Fmé;r&lgnt@d ghfedsle(r\ﬁafraﬁ)nrhtl clo-b0mgghavi ng
one hdgt eroatom ijndependently selected Jfromthe group
consi gt4 ng of N, d S, the 5-menberdd,,
het erca'd’r omati c r| %Q%Bel ng unsubst itutgd OSOmg

| PR ; ol ant ol
subst iftuted—by teast—ore—stbstituentr—setected
c

the drbup consi s&OIY@l of lower alkyl, Hal-6gem,
| ower jal kyl . aniino, al kyl am no

5 Glycerol 8-12 mg

£
T

arb

-

o9

A
1

Xy

6 Water q.s. imL

*Compound A represents a compound of the invention.
Manufacturing Procedure:
Dissolve item 1 in item 2.
Add items 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

Add the solution from step 1 to the mixture from step 2 and homogenize until the
dispersion is translucent.

Sterile filter through a 0.2 pm filter and fill into vials.




and acet am do,
havi ng two heter

welbiRfide

group

5- nenber ed heteroaromatic ringlbeing unsubstltuted
substituted by at

the group consis
| ower al kyl, am

ﬁmé@mﬁ@n&ﬁgﬁmﬁw@ drftidd ng having one N,
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of Nand S, the 5-nenbered heterocyclic ring being

unsubstituted or substltuted by WD 2004/ 074288

PCT/ EP2004/ 001289 -113 at | east one substituent

sel ected fromthe group consisting of |ower alkyl,

hal ogen, carboxy | ower al kyl, am no, alkyl am no and
acetam do, and a 6-nmenbered aronmatic heterocyclic ring

with one or two N heteroatons, the 6- nenbered
heterocyclic ring being unsubstituted or substituted
by at | east one 5 substituent selected fromthe group
consi sting of |ower alkyl, hal ogen, carboxy




| ower al kyl, amino, alkyl amino and acetamni do, or a
phar maceutically acceptable salts or prodrugs thereof.

—an€ Gonpounds according to claim1 of for .
Wé&fﬁ*ﬂﬁf—‘ég ON N RZ 10 wherein RL is select edri#’lrlenI;Z?wémusg

group consisting of |ower akbkyl; |ower alkyl
substituted by phenyl and | ower al kyl substituted by
hal ogen substituted phenyl; Cld&sR2 is sel ected from
the group consisting of |ower alkyl and | ower alkyl

subst i tut b cycloal kyl; R3 is selected from
t he gﬁ%ﬁ%ﬁgﬁﬁéfﬁgﬁﬁgm%f 4400R1II )J3LLRS

NSRS SI-NR6E ONOI HOH and 20 R4 is selected
fromthe group consisti of \H and | ower al kyl; WO
2004/ 074288 PCT/ EPB@Q4/ 28 - 1145 R5 is selected
fromthe group consis

N ng ~éow-;/r’ al kyl y am no | owner
al kyl, | ower al kyl s%t ed’ by phenyl, iI5 | ower
al kenyl substi t ut edoby I enyll\,l phenyl ,
. _
R

. wherein
5 R!is selected from the group consisting of
lower alkyl,
lower alkyl substituted by phenyl and
lower alkyl substituted by halogen substituted phenyl;
R*is selécted from the group consisting of
10 lower alkyl and
lower alkyl substituted by lower cycloatkyl;

R’ is selected from the group consisting of

e R* O o)

T ST -

N—%—R - N~ﬁ—R ﬁ~qu
S SN o 0 H

R® is selected from the group consisting of H and lower alkyl;
15 R’ is selected from the group consisting of
lower alkyl,
amino lower alkyl,
Jower alkyl substituted by phenyl,

lower alkenyl substituted by phenyl,




phenyl substituted by at |east one substituent
sel ected fromthe group consisting of |ower alkyl,

wé?@?fmﬁs yl substituted by hal ogen, hal ogen, ﬂcﬁyﬁﬁgomonss’
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oxy, Tower allcoxy substituted by hal ogen,
and acetam do, 10 a 5-nenberediliet eroaromatic ring
havi n%mgne het er oat om i ndependently selected fromthe
gr ouppheamksi sting of N, 0 and S, the 5-nmenbered
heteroaromatic ring being unsubstituted or

ubstyed Bt Rituft t 3Rk eﬁ@s@s@%%ey YRBkd ?lgh?&{eegg%gpggogﬂgisﬁng of

the _group, consisting of Tower gen,
| oweAOWEKIKYL lawenakyl apbsiiutedrhrlogendhalegendawgnalk ey, a
5-menbered heteroaromatic ring having two heteroatons

wher dbwepalkéstysubstiefee hpaklagan ithd A¥chcaafennd

heteroatomis i ndependently selected fromthe group

consi st i_ng -of 0 and S, the 5-nenbgred .

et er'uPBRTEd DG S ERG TiRCARGE PRE pugosm independently selected
substfremttbelgdoypabndigtiag bf Nn® asd Bsthetsumambset detepchrbmatit ring

t he b.SE . h en,..car bex

| ower Ll DRI dd aﬁﬁﬁe@am b PR s R e
6- nergiere donsistiag oblowualky, halaggniravhaxy lower allyl,taeno, alkyl amino
6- nenberReaheiLroaromatic ring being unsubstituted or
substituted by at |east one substituent selected from

t he oup .consj sting of, | ower .allcy]|, .

hal og%f, '?56%%%%@%051% r@ﬁ%asﬁ%h@xoa@wwhﬂs}ﬁ@ first

acet _&f&@_i’@atoﬁcg 1sWharded secdid He&réﬁﬁﬁﬁ% @ttlebetntih eelgt@Upom the group
consi sti.ng o a_5; ered heferoar onati C.ri,n .

F uoedops Pt AnEs dB PG bere e St upe B unsubstituted
t hr eerbsebgrtowtd bys; leasn dnohdbsaiuenizselecred trdue thergpatpoorisisting of

N, a 95’8}{% , E&?p 1 hi rQat '

sel eé?‘g ?%g’rt;ﬂ]%t %ﬁ’ggraoup 20%% I str ﬁ%“ Jg? E‘Bg%%g&% a?%?&gﬂﬁdo,
2004/ 074288 PCT/ EP20041001289 -115 a 6-nenbered )
ar omgt G-Eembeged hefewgatomatin sing having ere i, flefymemberaddietryoaromatic

Or  Oghd\beiNCh R uBaitarE or 5MRHAMSESy £ 15RO Rs@neRBtlebted from the
ring bein uns.ubsatut Q}:; substi t uf ed %ﬁt I_ea%g )
one SGBYR FORRRES SblouEt Aty hadpgepisarbgrp (e skh armingy abiyl amino

| owerandadcbtaylido,hal ogen, carboxy | ower al kyl, am no,

al kyl am no and acetam do; and 5 R6 is selected from

the grqQup consisting of H a 5-nenbered aromatic
het er 6 ic ring with one or two heteroatons wherein

a Ar
| wherein Ar is selected from the group consisting of

a 5-membered heteroaromatic ring fused to the 6-membered ring, having one, two,
or three heteroatoms, and wherein a first heteroatom is N, a second heteroatom is

N and a third heteroatom is selected from the group consisting of O and S,

a 6-membered aromatic ring fused to the 6-membered ring, having no or one N
heteroatoms, the fused 6-membered aromatic ring being unsubstituted or
substituted by at least one substituent selected from the group consisting of lower
alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and acetamido; and

R® is selected from the group consisting of H,

a 5-membered aromatic heterocyclic ring with one or two heteroatoms wherein a
first heteroatom is N and a second heteroatom is selected from the group consisting
of N and S, the 5-membered heterocyclic ring being unsubstituted or substituted by




first heteroatomis N and a second heteroatomi s
sel ected fromthe group consisting of Nand S, the

enbered heterocyclic ring being unsubstituyt

Wéa@gwgﬁged by at |east one substituent sel g)&efgsd)%(}*@mm’

the group consisting of |ower-&l3kyl, hal ogen, 10

carboxy | ower al kyl, am no, alkyl am no and acetam do,

and et@eareonsoubditasmo sadctad ﬂtmlelueogmuj) tansisting ofiokar glkg, halogen,

or two,N-helek het er ycI iC

ring bél ng unsu luﬂot gﬁ(gﬁam %JIHS ge? %ldﬁy | east

one substi t uent sel ected fromthe group consisting of

| ower? GiTRMDergtbaramatic hesenopsly Ting avidronglox yive Nefmiteroatoms, the 6-

al kylmaibeed &gt agaicaig d}ém lﬁsﬁ’é&tﬁﬂ@éﬂ@f %%Eém altYeast one

accept %bl e sal ts oun of formul‘a

5 accordPRYUER selede T%ge EICWHéP’é? mﬁ'o(% %qu%halpg%warbow
4. Cdopeudig, afinboadiplbsido atlceedifig,t o claim1 or 2 :
wherein R is lower alkyl substituted by phenyl. 5.

rggg!ig [ any- one of clains
%ﬂt %g%gc%{}; ?abefgﬁ%:&\rlé aﬁg&&ere . Conmpounds of
formula_ | according to claim1 having the formula F O
R3 4 lheeprponmds arearding fo deimpbehtsmete fornula | A
according to claim6 wherein R2 is |ower alkyl. 8.

Conpounds  of formJIa | A |ccording to claim7 wherein
R2 is n-butyl. 25 Co oundlsl of formula I A according

to claim6 wherein 4/07 88

PCT/ EP20041 001289 - -R 10.1 Conpounds
of formula | A accor |m9 V\hereln R4 is H 11
Conmpounds of fornul ccor ing to claim9 wherein

R5 is a 5-nenbered

10 wherein
R' is selected from the group consisting of
lower alkyl,
lower alkyl substituted by phenyl and
lower alkyl substituted by halogen substituted phenyl;
15 R?is selected from the group consisting of
lower alkyl and
lower alkyl substituted by lower cycloalkyl;

R is selected from the group consisting of

R* 0 R?

O R
BN
N—S—R N—S—R®

I ~ I

O N O

20 R%is selected from the group consisting of H and lower alkyl;

O:UJ =0
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het eroaromatic ring having one heteroat om
i ndependently selected fromthe group 5 consisting of

WJ}'QO‘H{?%&% Et et he 5-nenbered heteroaromatic ri 1%29(94/001289

unsubsti d or substituted by at |east on
substituent selected fromthe Hroup consisting of

| awer al kyl, hal ogen, carboxy |ower alkyl, am no,

kg selegtadriora e sieen eorisgting ¢©. Conpounds of formula 1A
according to claim9 wherein R5 is a 5-nenbered
hetquﬁ@ﬂmmch ring having two heteroatons wherein a
first heteroatomis N and a 10 second heteroatomis

i ndependent | ected fromthe group consisting of N,
0 an&n§90ﬂpﬁﬁﬂ@y nbered heteroaromatic ring being
unsubstituted or substituted by at |east one

subs tidwereatityl sdlssetteibyfpleayt he group consisting of

| ower al kyl, hal ogen, carboxy |ower alkyl, am no,

al kyl i 1.do, 13. Conpounds of forrmula I A
accoJ%@ﬁgmggﬁgﬁggﬁﬁ%aﬁkgggﬁ% R5 is a 6-nmenbered 15
heterparqmatic ring having one N, the 6-nenbered
heteE@ﬁW@n&tic ring being unsubstituted or
substituted by at | east one substituent selected from

the @howy sulsERRES b NTcf oﬁ@éﬁgﬁgﬁta&maec@@%ﬂ?%e g&ﬂ{fbébmsﬁnc of
| oner, al l;a}iilg 1 m % %kyl o, and cetam do.” 14. ©
Conp SRS S 195 AivLsubstisddirdialrgen.dalagan do enahsesh n

R5 is Ar 20 where Ar is selected fromthe group

cons latdrabosf substtutatyehAokeheieroaadasmineddy, i ng fused
to the 6-nenbered ring, having one, two, or three

het e ' ' et.eroat.omis N
Lok ou OB AREAESAE, Anf el O RATBIER ey i
sel e&oBYtHeREMD Jrasighien of dAend 6 thg Soferdbard h&eraandmatic Ting

6- neBbiap edsdsanRtd & shbﬁ&u{eagbz% Ierttolﬂﬁ gﬁafsggggl? E&ektdd 8 the

havi ng no or, onetJ\I 25 ei roat ons, t

6- e QPSR ewverafl »gﬂéloa@nmﬂm%hmuml, @mino, alkyl amino
substnd sdeednidy, at | east one substituent selected from
the group consisting of |ower al kyl, halogen, carboxy

| ower, =& i.no, _al kyl .am no and .,acet am do., WO

2004f 8%%%“5@?%6‘6‘&7%’1&%%&“@%@ beEcTORGRsSTheRRn @first

f or mb¢tardagorasdand agecpnd bemront@nihedeiendRaly sldcddfom the group
al ky : r I DSt henyl .. 16.. .
Compengung PR 0TS, (i el A ne o R s povbitituted
R5 | 8r§ futegl et |qast one substituent selected from the group consisting of

lower alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and acetamido,

a 6-membered heteroaromatic ring having one N, the 6-membered beteroaromatic
ring being unsubstituted or substituted by at least one substituent selected from the

group consisting of lower alkyl, halogen,carboxy lower alkyl, amino, alkyl amino
and acetamido,

-
-

Ar
wherein Ar is selected from the group consisting of
a 5>-membered hetercaromatic ring fused to the 6-membered ring, having one, two,

or three heteroatoms, and wherein a first heteroatom is N, a second heteroatom is

N and a third heteroatom is selected from the group consisting of O and §,

——



substituted by phenyl. 5 17. Conpounds of forrrul alA
according to claim9 wherein R5 is phenyl.

of forrmula I A according to claim9 erein
W&%n&z&gﬁgn substituted by at Ieast one sub‘%v&1 TERARpy 001289

sel ect ed fron1the group consisting of |ower alkyl,
| oner al kyl substituted by hal ogen, hal ogen, | ower

al koxy 6- ﬂlﬂnba‘rechirbﬁmﬁc Slti@ $ised ui the GQyiemB@eﬂ Qﬁlﬁ hﬁiﬂgf 1 or one N

22 g or %&EI% S%%g ng‘ﬁ‘%ﬁ i Of F&Kg&ypg unsubstltuted or
subst mhgtlfemediw at h%laﬂgmn suiib@tueﬁosqb@tﬂd(fsom&ef orotp kansiséing of lower

Subst ?“ﬂ?‘%&&‘*' Ry PG, BT B bR sogpctridossd

ﬁ hal o%ec\uﬁ Con'pounds of for mul a IA according to
ais il gedhi e ﬁgﬁoﬁﬁcﬂwoé up has 15 two or three
substituents selected fromthe group consisting of

. LO}Ne ra alrk?thberbcbmmaﬁl: lﬁb"deroc?cﬂi@&lﬂ Wit sndyr th@l}%&g@amms wherein a
T D L R A

f or mubaN krd Sctbe bohergbdred hétedonydhicwingbeing ﬂubmtut@l ofldubstituted by
I - N r di
to c IR§at|kr:n : %ﬁb&ﬁuen%@?&%gg%e %%oulp c&gsmtA &ng‘t’fc%ver aﬁlg?l, halogen,

10 het er eeb@tyilewer aligl, wirtiho.afe] eminosedretiemads. end wher ei n
a first heteroatomis N and a second heteroatomi s

sel ec4 gdndrhiued HEmAti® H&eﬁéﬁéic%ﬁﬂﬂﬂ%n%ﬁ% I§heﬁeﬂﬁt(§ns, the 6-
menber ed, het E_?og%/cl ic.ri bei n gbst ituted

ng
subst PERPEFIREICTising Wing CHHbTHiser subssifued Bratlpashone
t he geubstituenisslesied figrothe |gftyk@l’ conbikting offlawegditl, lddge dirboxy

| ower no 5 al k na.and acetam do. 24.
Con‘polﬁgolarsml mmﬂuqng%ﬁﬁmé%%%(%%‘: ® claim 22 wherein
R6 is a 6-nmenbered aromatic heterocyclic ring with

15 offea Pharmaecuticilbnasraptabbnslts thegedd- mermber ed het erocyclic
ring being unsubstituted or substituted by at | east

one s3 Qﬁﬁﬁfdﬁ% oﬁ%hﬁﬁiaquéJrQﬁ?gttQ €laP12004/ A2 R is Tower alkyl.
PCT/ EP2004/ 001289 -

4. Compounds of formula I according to claim 1 or 2 wherein R’ is lower alkyl
substituted by phenyl.

5. Compounds of formula I according to any one of claims 1 to 4 wherein R* is

20 lower alkyl.

6. Compounds of formula I according to claim 1 having the formula
F O
R3
N N
SPpor
oZ NN
llaz

7. Compounds of formula TA according to claim 6 wherein R? is lower alkyl.
8. Compounds of formula A according to claim 7 wherein R* is n-butyl.

25 9. Compounds of formula IA according to claim 6 wherein R is



group consisting of |ower. alkyl, halogen, carboxy
| ower al kyl, am no, alkyl am no and acetam do. 25.

Cony of formila IA according to claim®6 wherei
wc@ﬁ}?@%&i Oll NS-R5 Il NO5 26. Conpound’§Téj“-'fl’z""*""“”‘89

formula | A according to claim2kwherein R4 is H and
RS is a 5- nenbered aromatic heterocyclic ring with
one or two heteroatoms wherein gs4f iy st heteroatomis
N and a second heteroatom i g.s ect d fromthe group
consi sting of N and S, t n§¢b eds het erocyclic
ring being unsubstituted d by at |east
one substituent sel ecty n1thecgroup consi sting of
| ower al kyl, hal ogen, carboxy |ower 10 al kyl, am no,

al kyl am no and acetam do. 27. Cbnpounds of fornula I A

accordl to cl.ai erein i s |ower al kyl,

subst 144 d&ﬁpaaﬂ% a%dm@&ﬁl@&hayh@feﬁf Britdfa |
accordi ng to claim8 with the formula F ONR3 i ON

N IB.11 ¢5mgeund§mfmmdswﬁccbﬁhﬂgﬁoa:mﬁ ewhaeih Rigs 4 8-membered

&e%er@agodna Singh avmlg onF geteléoag?rall%&epfenénlﬁg Iselecég:l?' &ﬂlé]r%’]e group

5 Rzmsgtmg OfSN., O@odpothe fsnehbémsd ﬂraﬂea)ar@natmmmgjbm@ tpsubstituted or
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ﬁuﬁag ted l‘ﬁhﬁ ﬁ&kt'}h RRubditfer? s & end ?ﬁoﬁg Q@ﬁs‘?ﬂﬁ{g‘ df lower alkyl,

et er oat ons erern oatom
kalpgemy @rgoxy lower alkyl, amino, alkyl amino and acetamido.

12. Compounds of formula IA according to claim 9 wherein R’ is a 5-membered
heteroaromatic ring having two heteroatoms wherein a first hetercatom is N and a
second heteroatom is independently selected from the group consisting of N, O and §,
the 5-membered heteroaromatic ring being unsubstituted or substituted by at least one
substituent selected from the group consisting of lower alkyl, halogen, carboxy lower

alkyl, amino, alkyl amino and acetamido.

13. Compounds of formula IA according to claim 9 wherein R’ is a 6-membered
heteroaromatic ring having one N, the 6-membered heteroaromatic ring being
unsubstituted or substituted by at least one substituent selected from the group
consisting of lower alkyl, halogen, carboxy lower alkyl, amino, alkyl amino and
acetamido.

14. Compounds of formula IA according to claim 9 wherein R’ is

-
-
-
-

Ar

where Ar is selected from the group consisting of

a 5-membered heteroaromatic ring fused to the 6-membered ring, having one, two, or
-three heteroatoms, and wherein a first heteroatom is N, a second heteroatorn is N and a
third heteroatom is selected from the group consisting of O and S, and

a 6-membered aromatic ring fused to the 6-membered ring, having no or one N
heteroatoms, the fused 6-membered aromatic ring being unsubstituted or substituted by
at least one substituent selected from the group consisting of lower alkyl, halogen,
carboxy lower alkyl, amino, alkyl amino and acetamido. |

———



.

20 second heteroatomis independently selected from
the group consisting of N, 0 and S, the 5-nenbered

heteroaromatic ring being unsubstituted or substitut
WB;?“‘E‘{‘”Pé“gst one WD 2004/ 074288 PCT/ EP2004/ 00 Eéféél’zg‘”?"%nss'

119 substituent selected fronit’he group consisting of
| oner al kyl, hal ogen, carboxy |ower alkyl, am no,
al kyl1safdongoands affetmauth il ac32dinGonpbuntwhetinf R 8ldveer byl or

' . [ 9 erein R5 is phenyl
%%g{g%cﬁt%g &g@e&#?‘ﬁmﬁhone substituent selected from
t he gro& consisting of lower alkyl, 5 |ower 5aI kyl
subst & Goarpasydhel forperla Lh atording to duier S whizeiyR” is bwesr alkenyl

adulﬁg)ﬂ@ﬁt@.]gﬁﬁﬂeh ted by halogen, nitro and acetam do.
33. Conpounds of for mul a IB accord| ng to claim29

wher e] 5 is e tero romatic ring havin
° one l\ﬁ1 @I@Pﬁgﬁﬁgn’gﬂna é?cé’é 185(1‘%& éelﬁjéﬁ Rgis PheﬂYl

unsubstituted or substituted by at Ieast one
substig Gen*tpostaﬂecﬁfeﬂnﬁla mtdmedlgg mjdaﬁlrm whétﬁirsR? B@heiyl

aﬁ%éﬁ{ltu@édhﬁ) at 1 o%g glé Stl%.lﬁélo Qe)f%zfldoég (R Lﬁll: up cgns*s&ngﬁf lo?wer alkyl,
| IBWatdeiénhajltmt@d by hilngao helhgene laveralkoxy, llqwee llebck yubstituted by

I2odeRMRRE aPdtafnpigrul @ 1 B according to claim29
wherein R4 is |ower alkyl. 36. Conpounds of for mJI a 1

accordj to clai r 2 wherein the conpound d

10 sel eck eg:%fq'P(?HF‘fl%%‘m @’iﬂé‘ﬁb 1 arrording figyclyim 18 wherein R ISth_—‘nYl
Subkitated-tly, lBddggenet hyl - | H pyrazol e- 4-sul foni ¢ acid
{4-] 3- cyclopropylnethyl-l-(z- fluoro-b enzyl)

-2, 6- 14 8; vl £
phert PoRipguador (rdh R B bRk i B 16 Phdk i W phenl

{mbftﬁutﬂyldwdpwcrwlkyﬂmt loyder hllc(rlzubﬁuutedbphm}ngm 2, 6-

di oi 0-2, 3,6, 7-tetrahydr o- 1H puri n- 8-yl net hyl ]

- pherpy_l' EofPotlfd2d 1 g
(215" gs?oopr opy rmulﬁ L]ﬂx a(:coz‘%mfJ It?J (c)l?%n Se Wﬁflzleres e gh(ejnyl group has

15 dm@ o threp Splsi qi|ﬁ,§>m the.greupy sonsistiyg 9f lower alkyl, lower alkyl

'SI@B ﬁﬂ'ﬁte}i B@Mcﬁ&’ﬂ Zlgﬂ@isélhf}@fnl%'i@eﬁaﬁkoﬂ's{lﬂmtuted by halo e, nitro
d gﬁéopyl net hyl o -(2-fluorfo-benzyl)-2, 6-di oxo-2
C’Fé thydr o- 1 H-purin- 8-yl met hyl ]
- phenyl }-3-fluoro-b enzenesul f onam de,
5- br @ Cempohndsefifymih fik aScosdilk on tlaina6 kerein R is
{4-[3-cycl opropyl net hyl -1-(2-fluoro 25
benzyl ) -2, 6-di oxo- 2, 3,6, 7-t et r ah@dr o- 1H-pur|n 8-yl neth
yl]- phenyl }-am de,
5-chl oro-1, 3-di net hyl - | Hp 8~—4NS-LFR(1‘° onic acid
{3-[3-cycl opropyl net hyl -1 II

~

20 23. Compounds of formula TA according to claim 22 wherein R® is a 5-membered
aromatic heterocyclic ring with one or two heteroatoms wherein a first heteroatora is N
and a second heteroatom is selected from the group consisting of N and §, the 5-
membered heterocyclic ring being unsubstituted or substituted by at least one substituent
selected from the group consisting of lower alkyl, halogen, carboxy lower alkyl, amino,

25 alkyl amino and acetamido.

24. Compounds of formula IA according to claim 22 wherein R®is a 6-membered
aromatic heterocydlic ring with one or two N heteroatoms, the 6-membered heterocyclic
ring being unsubstitated or substituted by at least one substituent selected from the



fl uoro-benzyl) -2, 6-di oxo-2, 3,6, 7-tetrahydro-1H purin-8
-yl met hyl ] - phenyl } - am de,

W(%ﬁ@br@%ﬁ% hyl -1 H pyrazol e- 4-sul fonic acid POT/EP2004/001289
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20

cycl opropyl net hyl -1 -(2-fl uoro-benzyl) -
2, 6-di oxo-2, 3, 6, 7-t et rahydr o--1H8puri n- 8-yl met hyl ]
- phenyl }-am de, 30
¢ fonsisgng gidbwpnradign habaghy catboi idvran elkyl, ey lajleyParhing and
19%9rddos, 6, 7-tetrahydro-|1 H purin-8-yl net hyl]
- phenyl sul f anoyl } - 4- met hyl -t hi azol - 2-yl ) - acet am de,
2-am Eo-4-meth | -t hi azol e-5-sulfonic acid .
{ 4- [ 32cGRTBPY YA FRsPRa L4 acconding fgrcdpim 6 wherein R’ is
benzyl) -2, 6-di oxo-2, 3,6, 7-tetr ah%/dr o-lH purin-8-ylnmeth
yl]-phenyl}-am de trifluoro- acRti@© acid salt, 35
3, 5- di et hyl -i soxazol e- 4- n{c Heid
{4-[3-cycl opropyl net hyl - | | (2-f-Morg-hhzyl )-2,6 WO
2004/ 074288 PCT/ EP2004/ 004R89° - 120
di oxo- 2, 3, 6, 7- t et rahydird- 1Wpuri n-8- yI met hyl |
- phenyl }-am de, 1, 2-dinethyl-1H i m dazol e-4-sul fonic
acid {4-[3-cycl opropyl net hyl - 1- (2-f | uor o-

benzyk) €emEoth i fRnl S14 a&@%ﬁﬁ{%&%&' %Mé{ﬂi@‘i%’h{@ﬂ‘w isa5-
yI; - hgny }-,agede, I-nmethyl -1™Him dazol e- 4-sul oni c

ae fab% d afoziatic QESFICERYA ThRs WAHR one eI hegrreatpmn mheyein a first
Dieferclitomds Bl ahd, sécdn@iHeddiyftoar i SR MoB 14 8P ¥EbhaRREHE N and

-amde, N-{4- I . . .
e R risror licrip o g BRI o sobseiged g avlesst one
s6bstittertt selbyett o thith@graup-coflsiytingetf fovrdr alkyl, halogen, carboxy lower

- 3 - i net hyl i de,
gﬁ%ﬁ@oﬂr%q’% %Jlﬂ{n%tag‘éla-% g{/gr'azol e-4-sul fonic acid
{4-[3-cycl opropyl methyl -1-(2-_

f I uord- bemporndsDf gk b accgrdingto daimathyleroiniBt ip lovian alkyl
subdiRi RN bl cydd@gy! } - met hyl 1o amide,

qui nol i ne-8-sul fonic acid
L LSRR {64

- phenyl }-am de, N (4-{F 4-

[ 3-cycl opropyl net hyl - I'- (2-f | upr o- benzyl ) - 2, 6- di oxo-2, 3
, 6, 7-tetrahydro- | H N R’
purin-8-yl net hyl] - phsu&rm I },>-p-h/enyl ) - acet am de,
1s o” >N N

N-[ 4- (1- benzyl - 3- butyl - 2, 6-di pxo-2, 3,6, 7-t et rahydro- 1H
- purin-8-yl net hyl) - phenyl ] - 4-

nmet hyl - benzenesul f onam de, pyri e-3-sulfonic acid
{4-[3-cycl opropyl net hyl -1 - (2-f1 uor o- ben2§l ) - 2, 6- di oxo-
2,3,6,7- tetrahydro-1H purin-8-yl met hyl ] -phenyl }-am de
trifRaoCempe@idsef aghthis B dccoMingo diaim 28 wherein R is
3-cycl opropyl methyl - |-(2-fl uoro-benzyl)
42,6-dioxo-2,3,6,7-tetrahydro-|§ng{in-

|l
N—ﬁ—Rs
0

| uor @- benzyl) -2, 6-di oxo-
%,f[%r%lm Tnztg t1)1e formula

30. Compounds of formula IB according to claim 29 wherein R* is H.

31. Compounds of formula IB according to claim 29 wherein R’ is a 5-membered
heteroaromatic ring having two heteroatoms wherein a first heteroatom is N and a
second heteroatom is independently selected from the group consisting of N, O and S,
the 5-membered heteroaromatic ring being unsubstituted or substituted by at least one
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20 8-yl met hyl ] - phenyl } - met hanesul f onam de,

N-[4-(1-benzyl - 3-butyl - 2, 6-di oxo- 2, 3, 6, 7-t et rahydro- 1H

- P - yI nmet hyl ) - phenyl ] - net hanesul f onam_de

%9@ g . 3-di met hyl - | H pyr azol e- 4- sul f oni ¢ PAQ{Ep2004/001289
{6- [3 butyI-I-(2-fIuoro-benzylng?., 6-

di oxo- 2, 3, 6, 7-tetrahydr o- 1H puri n- 8-yl net hyl ]

qmjbmtdlent-sﬁ}eyﬂe&i fraf the gra® consisting of lower a]l?rl, halogen, carboxy lower

%ﬁﬁéﬁ%lciﬂ%% JW%F%&}HM%%g?fSLEO? sul foni ¢ aci d

benzyl) 2, 6-di oxo-2, 3,6, 7-tetrahydro-1H purin-8-ylneth
yl] %megqmgdwr}fommlglg according to claim 29 wherein R” is phenyl

]su%st‘ﬁ'u@t HPa: 1dabit 091¥r akl%flf]' sege\i#eti%n? tlﬁe rguﬁ gonsmtmg of lower alkyl,

4 clopro | uoro
{ eml%ﬁéu@sp pg by b@l@geathbaegﬁnﬂo;ﬁep@kpm Bvier aloly bibstituted by

mﬁ@a | hitoihykeranide, 4- _
[3-butyl-1-(2-fluoro- benzyl)-2,6-d|oxo-2,3,6,7-tetrahy

g;ﬂ ﬁeur s %ﬁ!‘}%ﬂa %%%Cgl-ﬁ{%gg toéflai{TgQQtﬂhypin R’ is a 6-membered
Ihe(c@oﬁrlowm-rbgrhzyﬂngoae Bl meMeﬁbaneatherﬁrbﬁlaydflﬁ l;l:ingu

r

SRR VL BRI S0SS LRONL B
ng]@nqg_pfﬁgwtrmﬂgd Wa}mgmycm]bo wer alkyl, amino, alkyl amino and
kil 3- VI - benzenesul f onam de, 35
4-[3-butyl -1-(2-fluoro- benzyl) 2,6-dioxo-2,3,6,7-tetra
hydr o1 urin yl met
Py | rﬁ‘l’dEh Oyvdﬂdéfrf%wé%ilﬁ Mﬂraifwsj@ claimPomherein R® is lower alkyl.
[ 3-butyl -I-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7- tetrahy

dr o- 133 Gumipoufdsydfifetonyh 1B ad&)rdm% to claim 29 wherein R* is lower alkyl.
(1,3, 5- trlnethyl-lkkpyrazol ) - benzenesul f onam de.

- 12 th t .
2o S N 0 L
celeped fom éﬁ@gwmnmﬂmQOﬁiconpound of formula 11 0 H

%émskdgli féldlﬁiealyl PN AR s Eig&ﬁc }Miq 7 gé‘ §)§logr98v§1ﬁlgﬁ1 3-(2-
?g@ ¥ L) (%n ) %%]:rg hydr g IlH-punm 8-ylmethyl]-phenyl}-amide,
1 -methyl-1H- pyrazole-4-sdfomc acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-
dioXo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide
N-{4-[3-cyclopropylmethyl- 1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-
8-ylmethyl]-phenyl}-3-methoxy-benzenesulfonamide,
N-{4- [3—cyc10propyhnethy1-1-(2~ﬂu0ro-benzyl)-2,6—di0xo-2,3,6,7—tetrahydro— 1H-purin-
8-ylmethyl]-phenyl}-3-fluoro-benzenesulfonamide,
5-bromo-6-chloro-pyridine-3-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-
benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide,
5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {3-[3-cyclopropylmethyl-1-(2-

- fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-§-ylmethyl]-phenyl}-amide,

1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-{3-cyclopropylmethyl-1-(2-flucro-benzyl)-
2,6-di0x0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide,
N-(5-{4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-
purin-8-ylmethyl]-phenylsulfamoyl}-4-methyl-thiazol-2-yl)-acetamide,
2-amino-4-methyl-thiazole-5-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-
benzyl)-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl}-phenyl}-amide trifluoro-
acetic acid salt,

3,5-dimethyl-isoxazole-4-sulfonic acid {4-]3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-
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38- Conpounds according to anyone of clains 1 to 36,
when manufactured by a process according to claim37.

(}3’19004/'3 ggmceutl cal conpositions conprising a f%ﬂ&%ous&a

ccor ng to any one of <clains 1 to 36 or
pharmaceutically acceptabl e sall20-or prodrug thereof,
and a to pharmaceutically acceptabl e exci pi ent 40.

Cherpso s’ -taswby diond tporianss yiomshdi-pbérgillremidet o 36 for
USE 4 Bfeth tﬁ@ﬁﬂ&azaeaﬁd%%m SUPHL PSR R néﬁ'y}m%@&]:gg%? bro-

unds _accor any one o

BB SR B bR AR by e rhanbaeice
anfefyl NIRRRMLATE-3-saffoslt §§§§@§3%&1@1§1‘ogﬂ§3e’c -1-(2- ﬂuor?l—benzyl)—

R SEE IR S R
43¢ [2-aftlapeipglsnetda-1- @ﬂ@@@ﬁ&fﬂ lm,ﬁf—@lﬁ)ﬂbﬂzﬁ’) 4,7-2&eMydioNdH-purin-
SR LN 0 BIGIRE ALY res 1o o 1o
dedori- hg-dimetiyhil hi-pyratvde-disnlfoie atidi] 3-cydbpmabpidytethybd s(2-
BRIAE BRIV £6-BOD-8 868t ARDAB- AL YFin-8-yimethyl]-phenyl}-methyl-
amide,
quinoline-8-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-
2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl} -amide, :
N-~(4-{4~[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-
purin-8-ylmethyl}-phenylsulfamoyl}-phenyl)-acetamide,
N-[4-(1-benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl)-phenyl]-4-
methyl-benzenesulfonamide,
pyridine-3-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic acid salt,
N-{4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1 - purin-
8-ylmethyl]-phenyl}-methanesulfonamide,
N-{4-(1-benzyl-3-butyl-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl)-phenyl]-
methanesulfonamide, |
5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {6-[3-butyl-1-(2-fluoro-benzyl)-2,6-
dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-pyridin-3-yl}-amide,
5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonic acid {6~ [3—cydobutylmethyl~1—(2-ﬂuofo—
benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-pyridin-3-yl}-amide,
1,3-dimethyl-1H-pyrazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-flucro-benzyl)-
2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-methyl-amide,

4-[3-butyl-1-(2-fluoro-benzyl}-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-N-
pyridin-2-yl-benzenesulfonamide,

4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2, 3 6,7-tetrahydro-1H- punn -8-ylmethyl]-N-
pyridin-4-yl-benzenesulfonamide,
4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl}-N-
pyridin-3-yl-benzenesulfonamide,
4—[3—butyI-1-(2—ﬂuoro-bénzy1)-2,6-dioxo—2,3,6,7-tetrahydro—1H—purin—8-}r1methyl]—N—
pyrimidin-2-yl-benzenesulfonamide, and

4-[3-butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8- ylmethyl]-N—
(1,3 5—trlmeﬂlyl-1H -pyrazol-4-yl)-benzenesulfonamide.
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37. A process for the preparation of a compound according to any one of claims 1

~ to 36, which process comprises cyclisation of a compound of formula II

0
N
R1/j\ I \n/'\R3
. - O
O N™NH,
2
R I

wherein R', R* and R are as defined in any one of claims 1 to 36, to yield the compound
of formula L'

38. Compounds according to any one of claims 1 to 36, when mapufacmred by a
process according to cdaim 37.

39. Pharmaceutical compositions comprising 2 compound according to any one of
dlaims 1 to 36 or a pharmacentically acceptable salt or prodrug thereof, and a
pharinaceutically acceptable excipient.

40. Compounds according to any one of claims 1 to 36 for use as therapeutic active

substances,

41. The use of compounds according to any one of claims 1 to 36 for the
preparation of medicaments for the treatment and/or prophylaxis of diseases which are

associated with Phoéphc;enolpyruvate carb dxykinase.

42. The use according to claim 41 for the treatment of type 2 diabetes.

43. Compounds for formula | according to claim 1 wherein the lower alkyl has
from one to seven carbon atoms,

44. Compounds of formula | according to claim 1 wherein the lower cycloalkyl

has between three and seven carbon atoms.

A




