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

wo birBr4E@RS The present invention is directed POI/EP2004/001289

sul fonam de substituted xant h| ne derivatives of
fornulal 0 RNHR3 ONNR Compounds of fornul a
| and pharmaceutically acceptable salts and prodrugs
5 thereof are nodul ators of gl uconeogenesis and are
useful in the treatment of type 2 diabetes. The
s BkERIDEOsuidrYE0SS RAPOHGE IIRRTVATIVRE Wk t@*ﬁ aKeYEPCK INHIBITORS
aspects of anti-diabetic therapy. Type 2 diabetics
have el evated | evel s of postprandial and fasting bl ood

gl ucose (Consol i, A, Nurjhan, N, Capani, F. and
Gerich, J. D abetes 38, 550-7, 1989; Shulman, G AmJ.
10 a1 gres%iﬁ ikvetRBh is ecé&‘t& fon%?rﬁgé subE@€&Bta¥ihine derivatives of
epatl ucose pro ction contributes to the
foraea h g hypergl ycem a observed |n patients with Type 2
di abetes (T2D) (Gastadelli, A, Baldi S., Pettiti M,

Toschi, E., Canmstra, , Natali, A, Landau, B.R &

Ferranini, E., Dipghetegl49: 1367-1373, 2000).

G uconeogenesis i s N e o be Rhe major pat hway
for this increased gl cos pr, tion (Ddfronzo, R A,
Bonadonna, R C an8 nini, E., Di abetes Care

15: 318- 367, 1992). Phos'}ghoenol pyr uvate car boxyki nase
(PEPCK) is a key regul afazory enzyne in the
al uconeogeni c pathway. PEPCK is believed to be the

flux contr limting. enzyne r this

pat haggpopeanpLp AT A4 phifs<girreRiap Bt prodrues
thdpesthedmodulktors oﬂglwco‘ﬂéﬁ e@Bsis &hd aransefidansbatriatifvent of type 2
d‘] Bi ol . Chem 257:7629-7636, 1982), hence inhibition 20
B‘Ibﬁ fis enzyme represents a novel way to inprove

gl ucose honeostasis. Previous attenpts to control

hepahe confrelod ghicpregdodudtion is preefghe keyrspedts ¢fipngrdiabetic therapy.

U Gﬁﬁ%ql%réele%@erdqe‘}éls"ﬁftp%gt E&di’all%@?dsﬂﬁ%b@@ﬁ%hﬁ%se (Consoli,
tformn fronzo

AN hs NRARPETI F IRSersD: | e Soet T op OO hslray 1 Am
aatd. %@t(Suﬁﬂ ah) 6}31@J§I$999()J Ek@SSIi‘Vd’l&lpatlé giYosdipsddircian CHEGP)

cSilgiuis o Brreneyaal SO b T el TR D i g djgbetes (12D)
(Ghdtadrls A.rBapdicss @ettiti b rinselii, E.f @amasm S dlataliype Landau, B.R. &
Fgrrg}i) &t ,%?’, 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 carboxykinase (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, ].E., Monahan, J.E.,
Yoo-Warren, H., and Hanson R.W., ].Biol.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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WO 2004/ 074288 PCT/ EP2004/ 001289 -2 The present
invention is directed to a conmpound of formula O RAN

wWAbHRB74288 >--/ | ONN R2 wherein R is sel ee¢PdPineom1289

the group consisting of 5 [ower alkyl, |ower alkyl
substltuted by phenyl and | ower al kyl substituted by

en _substit e sfromthe

gr o&%‘ec%ﬁsﬂ@tnlv ‘g“%’f“ Eg\%é%dtq 1%%“%&(51% A(ﬁ ower al kyl
substituted by | ower cy@ oal kyI R3 is selected from
the group conS|st|ng of ] R4 \ N-S-RS NS-RSNR6 N
OH and R4 is sell%c\e ro e grgup consisting of H
and lower alkyl; R5Ns sé ect>ed fA0m t he group
consi sting of 15 I ov\%al ki m no | owet al kyl ,
| oner al kyl substi tofetNIY phlenyl | oner al kenyl
substituted by phenyl, ﬁlghenyl , V\D 2004/ 074288
PCT/ EP2004/ 001289 -3 pRenyl substituted by at | east
one substituent selected fromthe group consisting of

%1}@15 al kyl, lower alkyl substituted by hal ogen,
hal ogen Iomer al koxy, | oner al koxy

R' s selected from the group consisting of

lower alkyl,

lower alkyl substituted by phenyl and

lower alkyl substituted by halogen substituted phenyl;
R? s selected from the group consisting of

lower alkyl and

lower alkyl substituted by lower cycloalkyl;

R’  is selected from the group consisting of

R* O

0O
ns n5 u
|S|R SR ﬁ
O 0]

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

lower alkyl,

amino lower alkyl,

lower alkyl substituted by phenyl,

lower alkenyl substituted by phenyl,

phenyl,



substituted by hal ogen, nitro and acetam do, a
5-menbered heteroaromatic ring having one heteroatom

wo pabepensent |y selected 5 fromthe group consPGI/EPZP0€H01289
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N, 0 and S, the 5-nenbered heteyoaromatic ring being
unsubstituted or substituted by at |east one

P oL T R SE0 0 g s
al kylovgriatkeyl, dowersden shstiBitedhbshalegenehalegdne loaven alomplomer alkoxy

ri ng stisiniRgd byaldgds npdd Mbacshedigbn a first 10
heteroatomis N and a second heteroatomi s

i ndependent | el ected fromthe grou consi stin f

N 0 RSl ekt 4 P GPO AP Rt A Ben gy selected
unsulisin thetgedupcorsiskiag of Nt @dnd\s, at | east one

substy t .Skl ng of.

PO LR T R 0 M by e
al kylongpahsstuend seectaddind dhe group consissimgof étwer alkyl, halogen, carboxy

het el QA AN, latnihd, MUyl 2N INReDIniddle 6- menber ed
heteroaromatic ring beling unsubstituted or

substi_t ut eg by .at | east .one suhstit ugnt sel ectﬁd fro
the 2grBERCESHACLPHgIBHC FBGaRVIAE RY hetrrgatRmBnwhersmoiest |
| owe hetatdaydm ieNiand,a satdsid hebdtoatom id ittlepetdeady delect&l from the group

wherejn. Ax i ected fromthe group consisting of a
5- ner%r%%srlsélélgoiaﬁﬁie%% %’ar omatic ring fused to the
6- e thecr-svemtiened h¢tervhrignasiveingthetng wisubdtiteted or substituted by at least

het e Bﬁéﬁtﬁﬂﬁtueﬂf‘ chidhes t'?;f)rg r’%lge %ﬂoﬁ? tﬁ:‘;ﬁ%&ﬁg%ﬂ% iaﬁqryglal%gen, carboxy

second heteroatom s : i teroat om
sel edaved afkybamine alfpvdapinoansissermidaf 0 and S, a
6- menbered aromatic ring fused to the 6-nmenbered ring,

havi ag-memberedRtdbarbeiadt tial Bfkng bAENT HeernfniRrdd G oaromatic

aromatic rin ei.n nsubst.)tuf.ed or 25 substitut b

ot 1 Bagbeldtoinied 37 tatiobed Bp Hastineib ey Eectdd from the
c ons gstupngnsiftihgeidowerdlkyt) haldgah ogeroxy tawdrellyl,| amvio, alkyl amino

al ky 1.N0, 1 al kyl am no and acetamido; and R6 is ’

sel e(%?deg{%a{r]grrﬁof he group consisting of H, a 5-nenbered
aromatic heterocyclic ring with one or two heteroatons

wher eif_a_30 first heteroatomis N and a second

het er da i S\sel ected fromthe group consisting, of

N and 879 menber ed heterocyclic ring being

unsubst ted %gng‘elﬁpﬁ} blstib&8d R¥miRe %p&fy &%‘s‘éé&g of a 5-membered

PCT/ EP2004/ 001
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



-4 at | east one substituent selected fromthe group
consi sting of |ower al kyl, halogen, carboxy | ower

wa@bdoglo742881 no, al kyl ami no and acetam do, and BCT/EP2004/001289
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6- menbered aromatic heterocyclj%_ring W th one or two
N heteroatons, the 6- menbered heterocyclic ring being

uNsubg ey L Wng g% s&u?éig%%lé&éﬁ ?ﬁmq}{e g{l h%@ﬁglstg{geoﬁower alkyl, halogen,

substi t uent prconsi
| owercaﬁmyiowqﬁallwb@mln@atﬂ%a@m| aogacetamiga, ; andm no,
al kyl am no and acetam do, or a pharnmaceutically

acc eratfﬁﬁieﬁlb‘é?édt ar@ithaﬁE H&Ef& diaeim@afith one ortwo N heteroatoms, the 6-
ruva

Phospho Kin P i.s a
roouapg e EhHE i é%ﬁﬁ%ﬁé@ﬁ oF SApetiBuiag by Kleast ome
st at edbsitoare sel RERCK oirsthb gldupwedsistingusf iower dikylxhalogen, carboxy
cont gLl iy, b 3G blAhS LOGLEARYAR for thi's pathuay,
hence I nhiBi'tion o enzy represents a novel

way to inprove glucose honeosta5|s Previ ous attenpts

t Preédherpiceremlyiaccegtabbousl or prasiug theseef( HGP) t hr ough

i nhibition of gluconeogenesis were limted to

bi gu@hiosisifoensipGhivate dapdcfx?hﬁwé (PRPCR) 1sral1¢ iré 14%%}, enBthe in the

by an u mechani s Q
DRI B it P dahotnp REk hebleved rhsife g pentrolling,
iratetlineitigf Hld.‘zyﬁﬁﬂgﬁ ﬂilﬁpa]tﬁwmﬁlhﬂ\&)lnhlb)tlmthis shiwhé pr&tnts a novel

%vawg rr%Blleol% 'gfucos%}ée nef*aois\g L]st:/ ar(r)tl)llsj a tem%’%s églgtg&l’wegﬁtgcfr %lgeose
|p50ézrpt1@ht(éﬁGPétthmgh tiehribitipn df glucams;dxgmam werehirifed itobigofinides
REECS rﬁé(tf(?rgrﬁh NHREH bk f}P(ff}P Byt Pg Eﬂﬂﬁﬁﬁdx&?hl&hﬁﬂ&ﬁctﬂh‘{ﬁuon of

anpunt of a COﬁpOUﬂ ormnmu provi des superlor

a1¢y é&é@ﬁ%ﬁ?a Y REREHINE AN RPEDS 888@&@9‘@@& kg ingthe gluconeogenic
f 7 ﬁrﬁ‘mﬁh‘gﬁétﬁbntolf g gid_r?ﬂ:‘h vutit Ok eﬁ%‘cﬂﬁre %n{c{ﬂl‘ﬁ‘ﬁ of N&thpHund of
i abet es e ent .inveption i
BEdE A ¢ Bhuf Rl etV Bl Baee! A8 SBomairefegeyaln
takléltm)pelmhlln’ad)lh yf BEPEK biy vémanistrationaff aaheaapsutivalleeffective amount of
%oc%igvt%ggﬁ o?%orh% f)l%vld’gs Qlpe ?Hr %Q%cga & déou%fiedl with reduced side

acce
sHaetsraepretentsead qu’elatre@pteab oe type&r(nparingilinedependant} diatwtes.
present invention is further directed to a nmethod of

t r eal’I‘l‘i’é PresSht 1hVé}ﬁlo% i$Asdupbete ﬂﬁﬁﬁﬁéeﬁh@eﬂ composmons comprising
nlsteéh,g¥a t herapeutically effective a of a

é‘ BRIFHICAHY CLieHYR ARORNLA OFe PHEIORHER G S| ormula 1, of

@h@ﬁﬂi@bﬁ@ﬂ? atdepibldyah & lpgodrh tieedoffanda Trirﬁﬁéuticﬁily acceptable
cr1e Such treatment. The ollomnng finitions of

ﬁé 5858¥81“?ern5 used in the present descrlptlon
apply irrespective of whether the terns in question
appedihe gresemt iveritionde fstheatlirerted B0 thethwdrof silektphent of type 2

[ﬁi@%b?f)eg géﬁgﬁﬁhg ggltnglﬁktgﬁﬁg & BtkdpeARGp BOGREdnfhdk Bf a compound of
fgrmda lora pharmaceutlcally acceptable salt or prodrug thereof to a patient in need of

such treatment.

The following definitions of the general terms used in the present description apply

irrespective of whether the terms in question appear alone or in combination.

"Lower alkyl" refers to both straight chain and branched chain hydrocarbon groups
having from one to seven carbon atoms, such as methyl, ethyl, propyl, butyl, isopropyl,
isobutyl and the like. Preferred alkyl groups are methyl, ethyl, butyl and isopropyl. n-
Butyl is particularly preferred.



havi ng from one to seven carbon atons, such as nethyl,
ethyl, propyl, butyl, isopropyl, isobutyl and the

wo pdoa/07@28%f erred al kyl groups are methyl, ethyPCT/BP20y4/001289
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and isopropyl. n- Butyl is partkcularly preferred WO
2004/ 074288 PCT/ EP2004/ 001289 -5 The term "Il ower

aI KOoXplie teieR Ob®Rer AkEHyOdBLMES ?’oﬂg%@r%ﬁ g-}/ allér? fLBHES ar% ag defined

defl{ alé abov nd whi ch tta an oxy ,
ﬁ?am Wihish 1 via g OB2EN fEPR hydr ocar bon charn as
defined for | ovver al kyl having at |east one olefinic

doubl“@otyenakersl"gefersib Ia)Hydrcﬁ:laib)dn chiial R Méfin &Nfdr HWer'aJH&Phawng at

S O A SR Kon, e TRy SRS 8be Bkl bon

atonms, such as c¢ clopropyl cycl obutyl, cycl opentyl
and t hewer gy Oalkﬁyfﬂ gp tQJWllC Saémtftdylwldodmatbdnsélamng between three

F&hdfs@rfehfbﬁlrbow aﬁthﬁ? x&&mrcgaﬁjé OBZI ({cﬁ}t ¢ wcﬁ)f %téi{yffgnd the like.

E&’B@’PF ?R)’z{ ‘5‘1)4" r%PfEﬁﬁsrf’él Yithsydl @n@mlsbemg more preferred. These
Iéydbaikﬂ@kqupstrm b%yﬁlls@l@dukt‘ftkd Of WHREHAEEWHR UL B} hidit ?Lﬂ)stltuents
e%ggpﬁﬁy } %@(1 ro refers Efﬁbmh strai ght chain
ed-cha &FUHEP oups having one to
seveg carbon atons wth at | east one carbon
posseSaihegy h)Waa]lkmb(yefgrsaq poth shrriight chainand ddached elefier s
h?dl%ﬁﬂlboﬁtgf dﬂ IN&VIS? 3he t@&%&éﬁ@&ﬁ‘% s%lc}pattrlga%{ ?r(fe? (teablgci»n

groug havi.ng one to seven carbon atons W
REe HEHUﬁﬂ§EW§FWﬂUted with an 15 amino group. The
term "unsubstituted" denotes that there are no ot her

at orrﬁAﬂmﬁcalblmd alk@l” defeRRab Both@i:ra'i haeh£h BRA be:ﬂf%Hed chaén hydrocarbon
g%/%?%g €4 eremcaﬂbs ifisé in substitut
% %3? ek %VP‘“& rrléfﬁs St QResar titgted with an

paiRy goypl e, neans that the substitution can occur at
one or nore positions and, unless ot hervvi se

i ndi ¢t &86lm 'Eﬂﬁibsﬁ{ﬁ%ed"’ lﬂgﬁfnﬂeg #ap the?% arg %% 0 Ceir eaaorPF %tﬁaclhﬁ% to a chain

subst|h¥;|on site are I nd ep sel'e

SpERs P Ht}’éﬁt}i}’éﬁgen Thbe teaps uta;tltutg% s in gstituted alkyl, substituted
phdigd bi &iﬂ)@@tuf@ﬂdﬂém@ﬁ@heth\@ydé 'Hu%ﬁs tHa® e st{rt'u‘ﬁgn gan occur at one

R e ap e RSt S T, Gt s oot at cach
fubefiertioadith aﬂeog@p@n@frﬁltyfsblkﬂfiédl fom G lspédiel G'F}ﬁﬂ)n? L"PH@: B®m “at least
S uc used i n e
e@sﬁﬁg‘cltﬁaﬁ %e%ﬁL I?J] gwo, {eg,r fg)},lléf)]éﬁ s%uerﬁtst hei r

escrr ption are P07 be
normal neaning in the art of organic chem stry. The
t er s vgaihersin, dhejterme Mhalogen* mikpy fluvaineschlismink, bromine and iodine.

PriefeereaANgR e 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 ring" 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 thiophene.



"Al kyl am no" neans an am no group substituted with
one or two |ower al kyl groups such as for exanple

worethprass no, di net hyI am no, ethylam no, n-proPYI/API000001289
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or isopropylam no. "Acetam do" ans an acetyl am no
group. 30 The term "five-nenbered het er oaromatic ring”

meansrig t@r‘n’ifef;mfeﬁﬁﬁ = %@Bﬁﬁ)maﬁc Ayi tolf]le ﬁ[}ﬁger%%tggs" means

i nd ntly. sel ect rom t EOnsI's
1?3@5 eh ttbgl]}rg@ﬁa ghaen ey therd, 3&1”641@([’8@11911 ofpyrilesiae, pyrimidine or

fpyminmmﬂef}ﬁdlttaairﬁérﬁ RIf®einG atljadtht R
furane, pyrrole and ?ﬁl ophen%ea jaVDtZOCC))%Bg%%g%toms

PCT/ 4/ 001289 The term. 6: nenber ed

het erFT(lg1 é?‘% yiraitd %“%51}3 eﬁgl hsteogromafis r nﬁ@f”é‘%ﬂ? dgteroatomapherein a
Bystihgteneatoint in Nidnel arsecmnddietaohmoris indepehidently s&ect@d frém the group
QQﬁdﬂtin%rbf@f PHd g'arﬁéﬂ]g an ngrhzglcdrn? 3 %{1 gv%ﬁét%z LD ‘{% oR'e of which is

t he attac ment p0| nt beln
e N. fixemplarypf th Smm%ﬁ hettrearoaraticeinigs areioxgzole, imidazole,

Igixi o) lmdn@tpﬁa@akth%ae ghd ik like, f1 st heteroatom
is N and a second heteroatomis independently sel ected

fro h Iy |st|n of .N,, 0 . and S" neans an

o o LerPl e BRreR S ter e eBtis RS FosBed e Gueabered ring, having
ahewdye olthriex hetpicatqnmhérbm&eﬁl‘ét H@éﬂ@@foﬁdlswta%%&ﬁfd%rbﬁom isN
Eﬁ{l‘g%hl?c[ ﬁetg%%ﬁ]% fse c':'ge&j ﬁ‘ ﬁg grﬁgta)ecfac)zr}%ﬁgng gé ﬁ]anczi% means a group
8

i az o
aﬁ@g@c,mnmdlamlc,lbregzﬂmdﬂdﬂd, beridopyrazole and the like.
6- menbered ring, having 10 one, two or three

het eTﬁé‘te@ﬂis"a\@I%Eﬁ'b@rea afdrﬁa?ﬁc £l OPLM: b Sk e& ? ng nhavmg no

het er omi.s and t hi eteroatomls se
Pr i Rt conereashyhsmatmaantalrparpiaspeoad
soginalndenzot hi adi azol e, benzoxadi azol e,
benzi m dazol e, benzopyrazole and the |like. The term"a

ﬁa\r/rF n n 0 ce%%ﬂﬁtacf%prﬁébtﬁ] ul% ﬁ’ifttg é%‘@ﬁgggéé‘g&ﬁ@“%nnsahs or
%?@ﬁﬁé@nwabs that wstedn thtlhldogucaieﬁhctdfeﬂléss a8 & gropeatidsiof the
o?ﬁ%tﬁﬁfé B¢ Fdrﬁﬁlllei lyalgggg H}rﬁﬁh%cﬁ? lsﬁltabﬁe lﬁ) [ foxi& Qrgpmig or inorganic

ventional acid i t1on aserad
St% FC PEQTFINICHhasas %’fe@l@alacﬁf—ﬁ@@m@m@t@ gxladedhose derived

fiporapircigaRis a0lds bt as APARCHIBES a8, KRB il 280 %ﬂ?&odlc acid,

sfuﬂ{lrca Jrom sui tacg e ?Pg‘r% ftoxi.c qriganic, or |norga
Sfi g&%ﬂjﬁtf acidy pho Acid agdauaic acide e Hhope denved from

czrgardc adds $ucbras petbhﬁnesnlﬂ)md acidhasieylidelcidy &ﬁjﬂl?&ozfdéﬁﬂhad acetlc
dH:P 1S hydrochl ori,c .aci d roh 19

O oo DR S o Y e i iy B Selgetic acid
fBﬁ)@,gllg ﬁqu, andhie dike n&mplanyd)aaacactdltlam shltts Imosh@ddihbd;e\/c&ﬁilved from
Ak 18 Bhi v, GiuAs sslfuRUG 2

i er| | gﬁ)gdgl u Sédty uo?o@ﬁt?ﬂn%gac Iglgﬁfam ﬁ}rc'lrox%es, stuch as for
example; tetramethyla ammomum 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.



aci d, nethanesul fonic acid,
citric acid, malic acid,

aci d,
waceood/o7e288l t he |i ke.

oxalic acid, succinic
lactic acid, funmaric
Exenpl ary base-additi on seCT/BP2004/001289

i ncl ude those derived from 25 ni um potassi um

sodi um and, quaternary annDnlun1hydrOX|des such as
i:
s sERHORLS, e SRR AT N T, e comvericd

G@a%adﬂuﬁn@a%unvuban§unwbw§ a techni que mell known to
pharmaceutical chenists to obtain inproved physica

and thigsrhsalticallysdifektive)amou Ome SR a‘fﬁ&%t ﬂflit %’@:f%:ctltret th prevent,

APy heliteliBumebe st

Systed B efebmtindtdn o2 Ibdrapdutipgly cHR6tMnoukd 3OwilKid fhe skill in the art.

See,

3 FrrAlong the suru oé heysebjget being

“"Prodrug" neans a conpound that may be converted,

under physi ol ogi ca

conditions or by solvolysis, to a

phar pREeUL 68k kY n@%é

gﬂR%HHS'n is/diRL {éﬂ%ﬁ? cc?%%ogr?d of formula

subjec
ctive conpound. WO

i nacti ve when a n1n|s ere
converted in vivo to an

2004/ 074288 PCT/EP2q04/O 1289|_i -7 That is, a prodrug
maybe an i nactive 8oeci NN vit ceII based
assays, but converted axtive species in vivo*in
t he subject. "Therag;gk{cal /ffective anbunt" neans
an amount that is ebfectNVe t prevent, alleviate or

sease or prolong the survival
eated. Determ nation of a
therapeutically effective anount is within the skil
whetehg art. In one enbodi nent, the present invention
is directed to a conmpound of forrula 0O RNHR3 ON
1 R2 . wherein is selected fromthe group
goﬁﬁlgcttfcﬁéogtfhefff"’fpo‘iﬁélﬁs%& | ower al Kyl substituted
by phenyl and |ower alkyl substituted by hal ogen
subslowenakdgl, phenyl ; R2 is selected fromthe group
consi sting of

lower alkyl substituted by phenyl and

anel i orate synptons of
of the subject being 5t

lower alkyl substituted by halogen substituted phenyl;
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

0
| |

Rs
||
O

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

R’ is selected from the group consisting of



| ower al kyl and 15 | ower al kyl substituted by | ower
cycloalkyl; R3 is selected fromthe group consisting
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SNRE ONOOH and R4 is seéected fromthe group
consisting of Hand Iower alkyl” R5 is selected from
t he Qup nsi sting of WO 2004/ 074288

PCT/ %55%@%801289 -8- lower alkyl, ami no | ower alkyl,
| ower al kyl substituted by phenyl, |ower alkenyl
substanting bavepylkyhenyl , 5 phenyl, phenyl substituted
by at | east one substituent selected fromthe group

consiiskéd rgl b | ower al kyl substituted by
r §u shﬁi‘f’?&l\aﬁl@f{y}(o

hal ogen, ogen xy, | ower al koxy

substi t ut d b Balo : |tro and acetam do, a

5- e ‘@? @%@ Vi eFﬂng havi ng one het er oat om
i ndependently selected 10 fromthe group consisting
of Nphén@nd S, the 5-nmenbered heteroaromatic ring
bei ng unsubstituted or substituted by at Ieast one

S ubs &ﬂl&l{lﬁg Qﬁbsﬁﬁ&tﬁ& Bz de it legs(a %é Qﬁ)sg{u%ﬂpsefe%féa nlge % gtgup consisting of

aI kyllowmnaﬁwl donger; aihdeteda )shaiwfbehédgdmetme@aﬂwmhmr alkoxy
ri ng shginited byRalded L maad 2. ehehighn a first 15

heteroatomis' N agd a second heteroatomis

|ndep ndent | el ected from rou consi s

N, O02aigegPe %ﬂj‘egerﬂ%ﬁﬁ’é?lé ging i‘?@% QP% £1QAtqm H&%é@%@ﬂy selected

unsulfism thetgecupeorsisbiag of N ©dind)s, at | east  one

subst, tuent sel ted fro t he .gt ou t,dn

I owetrtlll a Qi/elm oé[ en aroéral\r X3P 1%1“&/\‘&5 gﬁq’zg} ed 05%1]?1561](“6(1 by at least

al kylong mh@t;ttandsmdeﬁwrddhe group consisting of lower alkyl, halogen, carboxy
lower alkyl, amino, alkyl amino and acetamido,

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 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 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,

-
.
-
-’

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, 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



20 a 6-nmenbered heteroaromatic ring having one N, the
6- nenbered heteroaromatic ring being unsubstituted or
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the group consisting of |ower alkyl, hal ogen, carboxy
| ower al kyl, am no, alkyl am nog” ™ and acetani do, D

wher ejn.,. i selected firomthe, gr cgnsi sting of. a

o S Ak BE) A O ARS8 ot
6- merdkeh balogém garbhawiomgr dk, aminw, alkyl dohine @ndacetamido; and

het eroatons, and wherein a first heteroatomis N, a

RGO RIS MsAlfy g FN rd heter oatomis

selected fromthe group co sting of 0 and S, and a
6- mrenher ed argmati c.ring fused to_the 6-nmenbered ring _
havi Ag REMBFred AL REiGRetaPelioHES Witheotre 9 S1o beipraemeherein a
gz:_(l)_;nﬁteit heﬁe?dag(irbéséNgng rasa&gﬁ;tﬂl }%ebﬂr@%o%f is V%l}clz&pﬂréﬁﬁﬂg 8®up consisting
itute at | east. on .
cubs?] Nudd Seromemhrs itene it Bap bubiunSiiti o or substituted by
| owert least k¢ sublstitueyeselectedrfinon yhd groep cadsksying ofildwed alkyl, halogen,
al ky ' el a1, d9; | ted, fromthe
SR RS Ao inlnd S AR0E Fl

group consi sting’ of
heteragcycljc ring with one gor two heteroatons wherein
a 5 POrBEMAgEd A heteraryshering withomg o éve Nokatereptoms, the 6-

Z el eﬁieﬁd)egddlmtérbﬁycﬁé lﬁ_ﬁ@ beiag %hgausﬂﬂuecp& ngtéﬂﬂt?lte% baﬁ A#%east one
- menher. ete clicrin ei.ng unsubs ed or

ubs P EEA! TP cgitare 45 BOHE cSpbee AL sl bbeicact curhosy
t he brveuplkyh amirst, alkgl afinoendncehkido, hal ogen, car boxy

| oner al kyl, am no, al kyl am no and acetam do, and a

F TBARSS %@}pﬁ{] l4i ' with one or two
ﬁlr Ji'{wrgter oagg‘gms, t é&gﬁ%%%{ﬁ%&%@ﬁh%tggr ocyclic ring
bei n? unsub?titué;%g or substituted b% at | east one _ )
subsin eRfhyeferisr smbedimens ef  semgpwrdotiorsnlstl afghepresent invention,
Rbmﬂéwa{m_, hal ogen, carboxy |ower al kyl, am no,
al kyl am no and acetam do, or a pharnaceutically

e AR AR LA
vhereitt Roin Jowet 51kl Exsmpleswef suah kyiposdseae:al | y pref erred

. r L wherein, Rl . s | (
Sl R A
tebprirrddl-anen-8-yingthyl reheyil-pmidsyand: ol e- 4- sul foni ¢
S.ChKbrb4;3 dinet k1 Py azSle O SRR Rid34405 155 -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-1H-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-ylmethyl)-phenyl] -

methanesulfonamide.
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t et rahydr o- 1H puri n- 8-yl net hyl ) - phenyl ] -am de; and 20
5-chl oro-1, 3-di net hyl -| H pyrazol e- 4-sul fonic acid

wd@ do0p0748%li net hyl - 2, 6- di oxo-2, 3,6, 7- PCT/EP2004/001289

tetrahydro-1H purin-8-yl nethyl ] -phenyl} -amde. In
one preferred enbodi nent of a'c}gﬁpound of formula I of

h ' ' s | [ Kyl bst i d
by pheGE PSS Cetbge e it LRe B bt o

fornula I wherein R ds Iovve& al kyl substituted by
phenyl and R2 is |ower| al kyl.[[25 An exgnpl ary conpound
of this preferred coppdyat>Q mMulafR is selected
from the group cons />—/

4- (1- benzyl - 3- but yl - 238 dpgxonZ, 3N6, 7-t et rahydro- 1

H purin-8-yl methyl)- benzenesd f onani de; N
[4-(1-benzyl -3-butyl -2, 6-di oxo-2, 3, 6, 7- E[ét rahydro-1H p
urin-8-yl nethyl)-phenyl] -4- 30

et hyll prefenzé nempb e foctanladAds Mhere R is lower alkyl.

[ 4- (1-benzyl - 3-butyl -2, 6-di oxo-2, 3,6, 7-tetrahydro- 1Hp

uri na8s - pesul f onam de.

2004 %9%1126@%%%‘?% E@gg%do%ﬁfﬁggﬁﬂ%gg ‘ﬂh%r er® ’b’?’&FYXPr ed
conpound of fornmula | has the structure F OR3 ON,
2 R DA eV proge picfeared compound obformalaidl ia whard B’ ipknares alRgpl, ie. n-
bstyl,an@R*a kyl . A nore preferred conpound of fornula
IAis where R2 is n-butyl. 5 An even nore preferred
compound of formula IAis vvhereRRz is lower alkyl,
i.e. n- butyl, and R3 is R40 SRS Inthis
enbodi nent, R4 preferabl Especial |y preferred
are conpounds within this 0 rTe”T ere RBis ab
10 nenber ed het er oar orrg ng hayi ng one heteroatom
i ndependent|y selected fromthe

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.
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group consisting of N, O and S, with the 5-nenbered
heteroaromatic ring being unsubstituted or

wgeaisn742688 ed by at | east one substituent sel ecPE€HEP20041001289

the group consisting of |ower gl kyl, halogen, carboxy
| ower al kyl, amino, alkyl amino and acetamdo. 15 An

exe”@u?ﬂh)érrﬁmgféﬁqreﬁfcaﬁﬁﬁﬁﬁdp{zﬁﬂfﬁrthg%m%o'Eﬁrg r{::ls oIlgFm R’is a 5-

formula IA1s € group
tpsrabech Betorogromeig dngldving tvo Hegerpatoys-wherein a ﬁrst heteroatom is N

|an(1 &-sbdondRtddendM ik irkle §éhrgieﬁﬁ se@ec@edﬁfrg Lfl él%'ﬁ%qgﬁmstmg ofN,O

u i n- 8-yl net hyl phe

? {hﬁ%ﬂﬁlﬁ%%ﬁ@ﬂ&y g]rgad' Jma]r;]ﬁ: gnggplgg unsubstituted or substituted by at least
{oﬁe bbshititeylt séleo(céd— frbmah@ ﬂ@@p Zyhsistihglf tvRerQtidl %aﬁan, & oxy lower
%g&kaﬁxﬁ% “%YELIE Iri n- %t ﬁi hyl ] - phenyl } - am'd

“puty Fot5-% ﬁ9§‘3 2, 6-di oxo-2, 3,6, 7- tetrahy

dro- 1H puri n- 8-yl net
phenynsEmakasy quphﬂm%@féhese 2rdfanrbbsyrhpouratsiof foratubylA is selected
Ehethe grguﬁc(gﬁsgﬁg?g; hi ophene-2-sul fonic acid

uor o- benzyl ) - 2, 6- di oxo-

%@Lﬁ 1541 fl@t%ﬂﬁzﬁ%ﬂfymﬂm {4=[8- @%i%%ﬂ}mm -benzyl)-2,6-dioxo-2,3,6,7-
tqhbipdio} 1R ei-8 aMeetBPl] PHenAM ANl @ERRRSrSHEd Ot fnd

?ch'.hf%bh%ﬂmfthvzlIrlrqualeb%ﬁ%mie acid H4rf35RBtvd 15 26fluaro-benzyl)-2,6-
tatoeh3 67 etetrkhyslno 1-Busih réeylmettyl - pheyiik dmelei de. VO
2004/ 074288 PCT/ EP2004/ 001289 -11 Furtherm)re

f t.

o s ATBRT 10 1 VPR LR
Reteropfespasicying lavingtona Y, éﬂﬁdﬁl@ ﬁrmsrrwered hetegoaromatic ring

beiag ﬁﬁsdlﬁﬁﬁft&ﬁéﬁﬁbhﬁtuteﬂqﬁi&@ [@&@ﬂe%u@ﬁit@&ﬁ@Qeété@ﬂbﬁﬂﬁe group

RePiPpg Pbie et Refobis ryDiclavet Akl weim aktissvipoanac

boetahidoeast 5 one substituent selected fromthe group
consi sting of |ower alkyl, halogen car boxy | ower

S T e -
Eb?‘é’b‘l (ﬁrfb’fﬂr@fb@n@ﬂb&é Ch@ﬁs?étéi,hgetﬂthydro 1H-purin-8-ylmethyl]-

g}Lthjd-el m dazol e-4-sul fonic acid
?Eé butyl -1-(2-fluoro-benzyl) - 26diox02367- 10

tetr ro- 1k puri n- 8-yl hyl henyl
tri fﬁﬁ%‘?’l qr%lé mfogéﬂg? } y ]l &whgrel}n is n—butyl is where R’ is
5-chl oro-1, 3-di msthyl - H-pyrazol e-4-sulfonic acid

h i de Anot her pr eferr ed corrpound of formula

e dRzgr 1|s %elgcte?ciJ grgm tﬁg grofi% CIOESI?tlr?g- 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; 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-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-
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fromthe group consisting of I_q\ﬁqr al kyl , hal ogen,
carboxy | ower al kyl, am no, alKyl am no and

eL-amn;C .+ 1 hese conpounds of formula IA
i Gﬁ?hﬁ%})g@é%ﬂfgglﬁ{%?%%eﬂlfonic acid {4- [3-butyl-

15~ timethyfspinobiaphihalene; bsuforioncd B-B-Futyed r@Hurobinzyl)-2,6-
|dicﬁédf-2,3,‘6§’=ﬁéhﬁﬁ§'d}}5l]]H-1p%91nF§l M&&ylﬁ%gﬁé}i-ﬁﬂ her

referr coppound of formila I'A ’i's n-butyl
et bt o tend-sulfpiaga U-Lisbig-aol 2 husio ooz adslioxo-
mmmgdﬂf-1H-Ig;ﬁmmﬁqﬁmynqnﬁﬁﬁwaﬁ{mé; laidr i nghf used
ered ri ayvj n .twg,  or three
A 2 R e A WP Pt Sonrbp NS g dioso-
Scndetrrdydro Atlepnrirs 8-y2hetNylnrheayl}-airide. het er oat om i s
selected fromthe group consisting of 0 and S; and a

6- menbetiRd pArarE &No(fn du JrySaghih £a Lsgﬂ}egéé gg ?ﬁlgtﬁ%arer{r R is lower

havj ng no one | eteroatons, t
&ﬁ%in‘b‘tqpii’eli'ﬁ%@ splestitgied REpbevilt ut ed or substituted by

at | east one substituent selected fromthe group

cons Asdoini}@uafl rb}]ﬁl‘e%tatﬁ_{‘: léffhesé(}ﬂ‘eﬁﬁ%ﬂ co@PbRRAYIs KAWL from the
| am no and acetam do. 30 A conpound

I 1 no.. al ky

glec}é%ecggﬁ%% Qfe of these preferred conpounds is
i@&l@oﬁédsuﬂﬁoom actue{4- [Grioutpl- G-ohdustd-benzel) - A -Hioxol B3 BTt tetrahydro-
1H-_Ifjurlljl})_r88'-ht1)1§tr}11¥l [13}{65?’%-_&61}18?0_.2’ 3,6, 7-tetrahydro-1H puri

= - (AR h (- loaey-bewal 074 28ecPET 6 EPROGH G018 Purini@yimethyl]-
ghgﬂﬂ-ﬁaplilenﬁ%@ﬂﬂaﬁésﬁ{fﬁﬁ?&hfd@{?m dle];c _ g

5 . - -1-5 oni c _aci
f%@%%ﬁ&gﬁ%%g}i?gﬂg%%@é-rlg(22ﬂﬁ%ryrlaeglgyl?)-2,6-dioxo-2,3,6,7-tetrahydro—1H-
puon-@-@Amstly]] /phieyt} ediyide o- 1H- puri n- 8-yl met hyl ]
- phenyl } -am de; benzo[ 1, 2, 5]t hi adi azol e-4-sul fonic

i d - [ 3- - - f | -b z 2,,6-di 5.
o gecmprier Hiofrtd oo REENAIA SR e iy Butd g R i
lomeer alkenyd spbistipitsd brphi¢enytol e- 4- sul f oni ¢ aci d
{4-[3-butyl-1-(2-fluoro-benzyl)-2, 6-di oxo-

2, 3, Bcémbblih@bopeenthvOUF thiy BetddBRERYbdiment is, 2-phenyl-
- ph [.}-.am. th ferred co ouné’of Forr¥u|a
SRR B -1 S DR T PP Hne: B2 2 odiaro-26h G ety dro- L
punive8-ydinkthyl | spHesyi) tawtide, by phenyl .

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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[3-butyl-1-(2-fluoro-benzyl)-2, g-di oxo- 2, 3, 6, 7-t et rahy
dro- 1H purin-8-ylmethyl] -phenyl}-am de: N-{4-
[ 3- but ylz . . . - .
| oA ors prefomzed compgupd gf s erubogipent s whetg g pae pilspfpent i
PRIPgeR-y| met hyl ] - 15
phenyl } - G phenyl - met hanesul f onam de; and
et hanesuhfmidGepetdhtdtive i
L3 Rt s g Doy SRR et e ph e
i ?lﬁgerb%‘lb g s ﬁeg‘?cﬁifﬂ% mihe gromp capsiging ofet  anot her
pY-&4-€3-bety1-d a@pfbionad-behzyl po GLdiexd-A 31657 -Whehed 821 H purin-8-ylmethyl] -
l?/-Ll-cg.B)q —%%nie%esdl% arrnicilel' kenyl -SUbSt L tut -ed by
ghe . X conmpound representative of this preferred
é\ﬁ%ﬁﬁ -t 11 (3-uoperdeyty)-26rioes 2B fihiatrahgdic- 1 H-purin-8-ylmethyl] -
i)ﬁeigﬁ}-@%d/d-béﬁz_@ge'stﬂfb'ﬁahﬁfdg?nzyl ) -2, 6-dioxo-2,3,6,7-tetr
'Q‘L?‘-l Hi— pur | n- 8-yl nmet h%l.fi' - phenyl } - am de. Anot her
%F puty édﬁﬁtﬁ@ﬁ%‘béﬁzﬁ)o?-» iQxq-A3i657 -(ettieahpdRe1 H purin-8-ylmethyl] -
ph&qﬂb‘t-gm’mﬁo%mie&em{%ﬁﬂmde; Representative of this
RETIT Bty -Auore benadr o wslinsy 65 trtutbuds- Bl pugings-ylmethyl]-
pbenyl}-3-chloro-benzenesulfonamide;
thyl ] 5 | };benzenesul fon
N B L e B T AR 2 R e R R 8 ety
Rherdi-frmora-benvenesulfpnimidshere R5 is  phenyl
i ) _DRELSHPS Rict-U eqt ¢ rol )
AL L gt b BEOSRR  c
B ‘H%Y?fl' THHeEP- V‘Zﬁ%ﬁ‘sﬁg@%‘}mﬁﬁi%’g}en, | oner al koxy, | ower J
Al-{ofoybetyb $4(2 Hlibestbelsy DB WGD-2,Bi6I - R trARFH B CE P FA08 -yImethyl] -
ﬁfl) A}p %ferr d co nd oé formula 1A is where R2 is
-%nlﬂ)—/{‘- a O%gn?egggﬁéﬁﬂm “Substituted by one
substituent on the phenyl selected fromthe group
consfsethagpusferfedwanbodamknyt of foromeda IAaiskyhers Bbstd-butybahdwhere R®
H@h@ﬂﬁ@ubﬁi%ﬁt@% 59 ﬁn{e ARFit ALK Q¥ ted ﬁgd’fg (%}ée?%rﬁ?é %c?we\ll'\ﬁlkyl and lower

al ogen, nitro an

sggst | tuted
gl 4rpstivigd bpdFlogep004/ 001289 -13 A nore preferred
conpound of this enbodi nent is where the one

subsReépre@Atative of thiy {gRAred AnfbRURANGf fcﬁ‘ﬁf&é@[‘fs%tcioﬁfpo%]d selected
%he re}‘oer red conmpound wherein the phenyl has one

81“0%8% d¥bstituent is selected fromthe group
Neldsli3sbutylgl-62-flioro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -

Mg Sl Ly > o e 2 L7
N-{4-[3-butyl-1 -(f -fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-
phenyl}-4-isopropyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl] -
phenyl}-3-methyl-benzenesulfonamide;

N-{4-[3-butyl-1-(2-fluoro-benzyl) -2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-
phenyl}-2-trifluoromethyl-benzenesulfonamide;

N-{4-[3-butyl-1-(2-fluoro-benzyl) -2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-
phenyl}-4-ethyl-benzenesulfonamide;

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

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



phenyl }-4-chl oro-benzenesul f onam de; N-{4-
[ 3-butyl -1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy
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esul f onam de; N-{4-
[3-butyl - 1- (2 f | uor o- benzyl ) - ,%8-di oxo- 2, 3, 6, 7-t et r ahy

d
pLZnyﬁ"?‘S‘{ fBd LMo o8l 10 b o s pnd where
1s plpeny] swbstétisesthyane spbssitekng xdeedframthe gtauphitto callidtypod alkoxy

shtbstBated BphANLn. - Phenyl }
- 3-chl or o- benzenesul f onam de N-{4-

[3-b 6d|0023 7-tetrah

dr o- %ﬁgfﬁﬁﬂta Cl&f Ulﬁép[fgqer?ez enblyféhgqe?t of forrtla 'IA isa compoun% selected

ﬁmIﬁthu:grOHﬂ»enzenesul fonam de; 15
N—Léﬁ- 3 %u Ill}/% llluérg %’Iy%?ﬁbcﬁn}%c}/ 5)3 627 (éet hyéro- purm— -y?methyl
ph@iﬂ}f}] }1 tzﬂﬂbmqth)démnmsﬂfmenadn de; and *'  N-{4-

ﬁ\ﬁ L -15'u 1-1-(2-fluorp:begzyl)-2 -8-
Pj %enuzoro enzyl 6) ,6- leXO 2 Crlraohl}érpumfl-é glmethyl

Ph?mé ?TWWHFPFWSLBWQHW‘}CM brom) benzenesul fonam de.

Anot-Iebupl-af @clso dEh meru ﬁfzf%m@tﬁa dro BHWIRICS hyl]-
@’ﬂ a(nd vvhgre 10 p enyl stltu?glg %et 7

Bﬁ%n@gg ?tPB@ﬁPe%ZS?PéB %‘Hmf‘ S’rﬁnfihe gr oup I ower al kyI
ah [ hetyl-1a(2korstestyi }- Pj,ﬁeﬂohyZBg’ﬂ,Dmﬁhydro 1H-purin-8-ylmethyl]-

Eﬁ@éy@}sgq}lﬁﬁb%@ngﬁ }ém %gn(fgul Jnra%qile"bo‘j' ment of formula

a conpoun fém ttie group N-{4-

[ 3-butyl-1I- (2 fl uoro-benzyl) -2, 6-di oxo- 2, 3,6, 7- tetrah
dr o- fHOBhr Prefgred eampppnid of forsnula IA is where R? is n—butyl and R” is phenyl

piRElthd By thé SdbserRAB s AY e PEBEEME SH JPRATLGEs offodvér alkyl, lower

Flitf%“i’%/%ﬁsi Yydiiagen. blogen; lgwer dkaxygloyver alkpxapspdpsttuted yphalogen,
nitro &rd/ddgerinfidb] - phenyl }
-4-isopropyl - benzenesul f onam de; N-{4- [3 but yl -

- 25{ 1)1'1]9 l[nt%ﬁp ﬁ%ﬁwe}i erznb%fldl 9 O%lé%é‘%w ASAINE S Xr%rh%logen P further

rin-
m@p@i@rqckﬁmmdj@enegw en the two halogen substituents are chloro.

N-{4-[3-butyl-Il-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-te
t r ahgep@sehichtRdlof {he%ré’iieﬂ@& Bé(ﬁl%)oul&hﬁﬁé(ﬂ the tW? halofgen %ubstlfuents are

}ﬁ-t rifl uoromea | -'be zenesu fonam de;

PP R 8PP OHE 2%‘?‘)te remdhegoup cangstme et r ahydr o- 1H- pu

Ni-fa~ bht:jfl%tll(ylﬂuoro-}b L3, 6-d4%}@13-ﬂ|3l6l 7b’2e5raf dro-1H- l:I)Durln 2|3 )ylmethyl]-
nz utyl - uor o- benzy

Sl} ng’ndfgxdéc o léen?erfeé ?a’ﬁ%ﬁiﬁ% | H purin-8-yl nethyl ] -

N5{dpiiebyty)- 122 fsiohy-beimmhzz 6elion o B A BT therahpdrd- 1 fplirin-8- ~ylmethyl]-
RedL ¥ 5-dichloro-

# {n(;?ﬂ "Dor o ré)nbze i eiulgonémld% 2, 7-tetrahydro-1H pu

B-Yutie ilf{%quoro enzyl)-2,6-dioxo-2, 3 6, 7 -tetrahydro-1H-purin-8-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-ylmethyl] -

phenyl}-2,3-dichloro-benzenesulfonamide;

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

phenyl}-3,5-dichloro-benzenesulfonamide; and :

N-{4-[S-butyl-1—(2-ﬂuor0-benzyl)—2,6-dioxo—2,3,6,7—tetrahydro—1H—purin—8—y1methyl]—

phenyl}-3,4-dichloro-benzenesulfonamide.



phenyl} -4-trifluoronethyl-b enzenesul fonam de. WO
2004/ 074288 PCT/ EP2004/ 001289 -14 Another preferred

weriadi4zehit of formula A is where R2 i s n-butpCT/apzio4/001289
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where R5 is phenyl substitut eq by one substituent
sel ected fromthe group nitro, 3l koxy and al koxy

su bStlﬁntOH{ ?g’ n%XIéQC? L:rg?&ﬂ{;neﬁg Q{tﬁs ggl%n%\%‘:lﬂ(? 89%%%3%8 where R is n-

preferr

daf @F@a isphiepdsubsisuigd by f§W<Nh{ll¢ger{ Sibistitights, and particularly when one

|ro|f f]}%SHagldenfé @ulg}%’ﬁk}ﬁltg is ShlBr SRR dttdr Of i }ﬁicfg%ﬁ YRt RY fluoro.

phenyl }-4-trifl uor zenes I fonam de N-14- [
3- butyfompound e%‘emPg’af %@r?f pyyed 2m gdigne is-splectgd Gom the group
Zemﬁtm@h)fdro 1 Hpurin-8 -ylmethyl ] - phenyl} -3

4 Tf R e b RGP Gty P -tetmbtis: Bl puginy S lmetbyl-
Qahltlfb*duﬂluWO&eyllzmmifdn]amlde, and

W‘ gp y3- })Féfl TELIOR RRAZENS sUWib3 Rl I8 tetpa?lgdllg' iA: “purin-8-ylmethyl]-

thlwl}rgﬁhl%weﬂam)bezzwa@mn@d@ 6, 7- t et r ahydr o- 1H pu
rin-8-ylmethyl] - phenyl }
- 4- t PinbtHed besrai &M IFESH 19 DR ¥ vilgere ﬁﬁﬁtrpglﬁtyl and R’ is phenyl

und of formula LA, i er.e
RS B B PR s Rer syl iegcbash of s halogen
sulipsitientseare duswl. ect ed from the group consisting of
| ower al kyl, [ower alkyl substituted by hal ogen,

hal og%mﬂo%%rex%ﬁlgff}y of tbﬁ:ﬁ?{f l@écr%%%wdsfs sélgcttecffroﬁ/l tge group

hal ogen nitro a ace or e
& gefit, these two substituents are hal ogen. A

NM_ rebutylDL(e-RIRb Beh Bl -£BRBCHITERL 7-FetiR S of 18 Imethyl]-
en. s Estltuents re chl oro. 20 Représentative 01y
Yg} g’#éﬁ Ot fqmérﬂ $he two hal ogen

N:I{alsta bwhﬂ-&(Za‘hE)tro&bhh@II)OZ 6 SdiGkoCD), BIEQZJb t fé:ﬂraﬁﬁcﬂx%cﬂeqauﬁ'ﬂhogﬂylmethyl
r i.stin utyl -
& 9} ?ﬁgdrlfgl? r% e Frgiﬁéon&f%io 533 6, 7 t et rahydr o-
&bwblyﬁﬂfﬂexomwb]enzyl)phémyc}o 2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-
d de; N-{4 [ 3-butyl -
Eﬁe@ﬂﬁ%?;%ﬁcﬁrg%??ﬁ%ﬁ?n&ﬁg@g‘ 2, , 7-tetrahydro-
rin-8-yl nmethy

D h e n?ft}anﬁzt T @r?,f?ﬂr%fl @%@E’é‘ﬁ?ﬁ‘kﬂnﬂéﬁ WvisgehergRf ipn-butyl and R’ is
pRerlylisubstiflrtéPbyf twiOsubstR@BALY balecle O SinAK O prduB: BndisthiRl fddWer alkyl,

%ﬁv‘eg lg}r F)&tﬂg%ﬁlﬁﬁ?@h)% }fa&%ﬂﬁaélel} arug XY, lower alkoxy substituted by

h8ogrmt yitralar(Packtannd o, taetiaydr)y-whebe dn@mha o phehyl atbseiftiénts is
ge[ng'e}l'_A'na%é Bas }ﬁlgfﬁrﬁ Blshituent 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-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-3-chloro-2-methyl-benzenesulfonamide;
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-2-chloro-6-methyl-benzenesulfonamide; and
N-{4-[3-butyl-1-(2-fluoro-benzyl) -2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-5-fluoro-2-methyl-benzenesulfonamide.



phenyl } -2, 3-dichl oro-benzenesul f onam de; 30
N-{4-[3-butyl -1-(2-fluoro-benzyl)-2, 6-dioxo-2,3,6,7-te

WO e@hparses 1H- puri n- 8-yl et hyl ] - PCT/EP2004/001289

10

15

20

25

30

35

phenyl}-3,5-dichIoro-benzenesuH%onanlde and N-{4-
[3-butyl- | - (2-fluoro-benzyl)

- h . Nz 8-yl> hyl - 5.
phenit} S0 10 Gk R RRE Bt ki b aaa 205
Zheay! @vme@bir@mm@@ms@cted fromrthetgherp gmefsting eflower alkyl,
Q&W&Qﬂl@? Eﬁbsﬁtut@cb Hﬁog foWerﬂ(@x)L gbxlle? a‘ﬂﬁ)%r Sull¥ituted by

.S, N- eny Substrtutd

Hl&lo(ga%ﬁn@a ngi ?@eﬁfemd@ p%rﬁeu Wheraxnatﬁlpwmbwb plebstifents are

tshlectb@frogete gHig d&l@@@ﬁgsoﬂléw@ﬂ‘duaﬂ Q&S] ﬁwﬁl&roof
t he halogen substituents |s fl uoro A conpoun

exeml a this preferre

fr omAt hé %cfru&ﬁl exe%lpgl ﬁi’f SiEy ’6{5 ﬁp ﬁc-h“fe.?-% Bot Ft-eEi Bom the group

kOQQﬁhmuﬁro benzyl) 2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H pu

é\Ké 1”6 ﬁ“‘”ﬁ"’f“flu%% S SpERs RS FSremlnge i pyin-8-yimetbyl]-
gejhoxy-benzenesulfonamide;

é@}éﬁ%u@m @%b)beazﬁ) dic0i022.3,657 -ttty ARNYIAL Qs Btethyl] -

| e
“?Iéd%ﬂ%b gugthylrbravzenesdfonemidsil f onami de. 10
ARPL- l[mbup'i-&f(eliﬂmﬂodﬁﬁ@ﬂ)}ld dibxd-0318,1- @etiahgdl% YW 8#8inR8-ylmethyl]-

[ d R bstituted by two hal ogen
?ﬁ%@ﬂfghé% §ﬂ1 iF“‘HfgﬁE%mﬁﬂ% both of the hal ogen

N 3-Butyhtls(2alworbthenryd) -2 A- dionp 31357 toteatytiar- yHepurith B slmethyl] -
%?@ﬁiﬁ}" E%ddlﬁ—fégﬁ@ 06y ehgsuthGfilddadd oM the group

P BTl haepo-bemadl &Sty P -teahoses- Hi i phnethyl)-
qphartwpmnéthlylwmtfb BedeiButf¥hdmideheny! }
-2 4- dlfluoro b enzenesul fonam de; N-{4- [ 3-butyl- |

2-f 2. .
o) sadriRE R ebmpppng ghfosmtla 1A js where B ismrtpyylpnd R is
phsrvﬂ! bubsgniBediby threr ubsetnzet ededtédfinaumi tHe grcﬁllpd:ohlsiétﬂng of lower alkyl,
IS sapaipiss b eloge loage: 5ver alkonmp Lyyengligep sbgiged by
hﬁlﬁggl, Pitpeendadetamidg. A more preferred compound w1th three substituents on
ﬂtkﬁilﬁéh}l‘@wﬂe@tfle ﬂﬁé@s%@%@fﬂt@ St sfeEE]t%H'\"{ﬁ)er leo\ﬁ%rr ﬁtgpérnﬁ{alogen.

pr ef erred conmpound fornu a

n-butyl and R5 is h subs ted by
o ubs trcprmpad SergenBine Db ek E&ameeﬂgé stselgged from the group
bmWBMngbRyl | ower aIkyI substltuted by hal ogen,

L LT AL T —
ehe ,tl»\@drlplr@h)ﬂ‘rbesmmsulfmnn@ i's
N-{4-[3-butyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-
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-fluoro-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



25 hal ogen and the other phenyl substituent is |ower
al kyl . A conpound exenplary of this preferred conpound

WO g003eie288 ed fromthe group consisting of N-{HCT/EP2004/001289
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[ 3- butyl - 17

| - (2-fluoro-benzyl)-2, 6-di oxo-2,3, 6, 7-tetrahydro- 1H pu
g‘:?%%%g% I %Iﬂlé lrzhleé%r?fzgg Wiibore Sr'e‘ferr]rlegrcgflﬁ")_ogga 0¥ Bur substituents on
Nh¢ phérgd buthere the fQurfsubgitoente areysklectad Godi lower 2k, ahd hatagen.
trahydro- 1H purin- 8-yl nethyl]- phenyl} ‘

-3-chy e&ﬁpa;ﬂmé)@aﬁ}pga@ﬁ BE&RES el RABIPEundislsdrected Al3HE Megroup

I-(Zvﬂéggo-benzy
CongsifgHio- 2, 3, 6, 7-t et rahydr o- 1H purin-8-yl nethyl ] -
(g 1y B foukyl Ah{20fl@or6- et i1Y-2; 4> éioz 626%61V fteipaiyd ele 1 Hapigkin-8-ylmethyl] -

N: { 4- _
[@f‘fs&l%-fr%?@-(‘%raff{*ﬁ%ﬂa‘z%lémvlfczf%da #8%0- 2, 3,6, 7- t et r ahy
d¥-q4-1 B byl 1 1 (28 ydnoesdmy 1) - 2;6-8Bx0-2,3,6,7- tetrahydro- 1H-purin-8-ylmethyl] -

Mo fl UoKHa-2 the .qQpam de. WO
R P DY b O B SRR o e
preferred conpound of fornula IA is where R2 is 5.
n- butAnothgPretsrpd coppawyd okiopatiatldyiawhese R \ipn-butyl, R” is
substituents selected fromthe group consisting of

| ower al kyl, lower alkyl substi¥uted by hal ogen,

hal ogen, | ower al koxy, lo ]i al kaxy substituted by

hal ogen, nitro and aceta ITT Briy wherein the
two phenyl substituents g seneciged fromthe group
consi sting of |ower alkgl,~¥ower al koxyl and nitro. A
compound exenpl ary of this preferred enbodinent is
selected fromthe group consisting of N{ 4-

3nld(R%i$ a 5-membered aromatic heterocyclic ring with one or two heteroatoms wherein
l'iférgut; lﬁég&ggtﬁ]ﬁgﬁ% a _gfxgxl')](g hgl])éfdagorgf iQelbeted tﬁro%b&%rg(?él}p consisting of
¥ a5d §i the Shosypbtred heiseanytliotizghaieg unsgbstituted or substituted by at least
'}#n{eéugé’tft{?ﬁﬂt ¥eledted Bofd ﬂig%ﬁ}%%@kﬁﬁg?ofﬁoﬂé&ﬂ%d,%a%g@nf cakoxy lower

t rahydr.o- urin- 8-yl

FHEAmINg, H@W@%{f@mldﬁenzenesul fonani de; N-{4-

[ 3- butyl -

| - ( 2-A torapoutibrRpydsgnt2tite- dithi preferdedcompainddhydceedlfirbmuthe group

rinngﬁﬁégfthyl] - phenyl }

SR hoxy- benzenesul f onam de; N-{4- [3-Butyl-I-

42 [F-buigyt-d-(Bdhwyo-pezyb)- Ao ediox2.3,667 - Rttabydrahdhpouwh-8-ylmethyl | -N-
-VLE | 1vy- 4oy -

T Rag e pyRol-dgDbemrenesplfonamideand. g

[43L%gpw-l—(2—ﬂuoro—benzyl)-2,6-d10xo-2,3,6,7-tetrahydro-1H—pur1n-8-ylmethyl] -N-

|lthiaZolt 340 QrzB@RENdNareid6- di 0x0- 2, 3, 6, 7-t et rahydr o- 1H pu

rin-8-ylmethyl]

pheny]| }-2-met hyl - 5-nitro; bgnzen | fonam dge. A .

Furt Mo B dreptred St B Grihis SOFRY & Driting Ry

0

is n-butyl and RS 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.



phenyl substituted by three substituents selected from
the group consisting of |ower alkyl, 20 |ower alkyl

wanips 728t ed by hal ogen, hal ogen, |ower al koxyPCT/8mEs04/001289
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al koxy substituted by halogen, _nitro and acetam do. A
nor e preferred conpound with tHBee substituents on

t he n wher thre bstituents .are
el o8t GRS FERRPTE PRI B UUBALSNS Se Ry gkfam the group
memiﬁ'sgrdfative of this preferred conpound is sel ected

f

LI o S5 L i B g
lizigz VSERVE hzsnz;gms« ogampideet hyl | - phenyl }

|42[34b ILIJ(MJBYA b&%l?@@%%ﬁo@?@ﬂ@tral%&ré 1H- éahﬁt#ﬂmeahyl] -N-

ﬁ% enzY di oxo-2, 3 et rah
P 181 JvheeRRgResul O‘Efﬁ%ﬁ]ﬁi }
443C gl DA 2-fRro£i-bRiAy) - 2, banserEs,6)7t eaanjdie: 1 ENpliAn-8-ylmethyl]-N-

E"Y](Iglnf'%,'%}’%nzﬁg?fi’y?ﬁlarﬁldé di oxo- 2, 3, 6, 7-t et r ahydr o- 1H- pu
e [3-183tyl- Ié2-lpbto-beiB®l)-2,6-dioxo-2,3, 6,7- tetrahydro 1H-purin-8-ylmethyl]-N-

?Eﬁﬂa z?gﬁB%Zgﬁgsglrfgnﬁmggtag&l benzenesul f onani de; and

Shytylg bl ﬂéerpzbrgwb %B6-diwwc, 263, Btr7hidse rihypdrio-8t Hnsthyl]-N-
I'(1 8,58 dhFRYIMH Jpyraz@D &MWL behzenesulfonamide.

-C phenyl nmet hanesul fonam de. A further preferred

ComPAL ﬂgﬁ? B %ﬁrﬁ@n&f}f?%awﬁ% 148 PhiTe R nbRBL R

fronrthe group consisting of lower alkyl, 35 |ower

al kyl substituted by hal ogen, h? n, | ower al koxy,

| ower al koxy substituted 004)/ 074288

PCT/ EP2004/ 001289 -17 hall ogef—Nw-8reRand acet ami do. A
nore preferred conmpound .Jg our ﬁubstituents on the
phenyl is where the fouf substituents are sel ected
from | ower alkyl and hal ogen. A conpound exenplary of

this preferred conpound is selected fromthe group

Rﬁh&ﬂaﬁd Rg isaf 5- EneN:’t{eﬂed aromatic heterocychc ring with one or two heteroatoms

g%e rgt li;etérog{ ﬁé}? ﬁg/cf é(:o;rd ﬁéteroatc?m % szelecfeg from ?he grQXp
phresisging 0f N3ri] $theei -meemetengd hdbenzetie sing beingnindehstiaurted or
fi
l% tuth Fy ?t le?s aréer Soubks)tétrlrlgrﬁ ele&teg frémg.) ;c(}be géo%p 8on7slstm alr%r/rrgr alkyl,
h@}ogffqt, serbRy pwer Ayl ginjnd, a inp and acetamido.
- 4- met hoxy- 2, 3, 6-tri nmet hyl - benzenesul f onam de. Anot her

pr ef Réﬂbl%ﬁerﬁ:ﬁ[ﬁ@@ﬂﬂﬁs gfefefr&ﬂméhﬂ)ohﬁdhs% “BhIBF& 1 B2dinfethyl- 1H-pyrazole-
suH’or\{ ic acﬁ%G % bu%ll 2- ﬁluoro~benzyl) 2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-
8-ylmethyl]-pyridin-3-yl}-amide.

Another preferred compound of formula 1A is where R? is lower alkyl substituted
by cyclobutyl, R? is

R* O
11
N—S—R

& {l

N o)

b

R*is H and R® is 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
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10 and R6 is a 5-nmenbered aromatic heterocyclic ring
with one or two heteroatons wherein a first

whedeooesdom i s N and a second heteroatomi s sePEERZNN4/001289

fromthe group consisting of N and S, the 5-nenbered
het erocyclic ring being unsubstPtut ed or substituted

by at. | bstit t | ected f th
ebndiing Yl Poner T bR Bl TR bR Bhed g1
atibsyityted by atleasiloky butatitueot shedted daima thagroup camsigtimg odlower alkyl,

' f LS. y | ect ed
B e e
(2-f|uoro-benzxk) ;2,6-dioxo-2,3,6,7-tetra@¥dyo- I
H puRieRresenfptiee ¢fyfhis prefgrred compound is 5-chloro-1,3-dimethyl-1H-pyrazole-
WlsuffoRtctacid @t BydyclobufiheEl 42 ubrdBaZESTEREIA QRIS 8F- -

and.2Q 4- . - .

Sty L pwin Podpstplrmaydin M- no- 2, 3, 6, 7- tetr ahy
dro-1H purin-8-ylnmethyl] -N

t hi aZmlotlier pirefbiead esrapatfdoofdnintda 1Anothedormulaf er r ed
conpound of formula 1A is where R2 is n-butyl, R3 is

O SI-NR6 0 Hand RFis a 6@nenbered aromatic
heterocyclic ring w tpone ot w N hegeroat ons, the
25 6-nenbered heter 0| c Ning be}ng/unsubst ituted or
substituted by at |es 0 el\ﬁ 11 tuent selected from
the group consisting of |owerjal kyl, hal ogen, carboxy
| ower al kyl, am no, alkyl anm™g and acetam do. WO
2004/ 074288 PCT/ EP2004/ 001289 A conmpound
exenplary of this preferred conpound isIBel ected from
the group consisting of 4- [3-Db

tH}/:o;Jlr; r_% ?éﬁﬁ%‘éﬁ}?& ”5}6@&%@51‘%‘ 9% RefritREys (- t €t rahydro-1
pyridin-2-yl - benzenesul f onam de_ 45
4-[3-butyl-1-(2-fluoro-benzyl) - ,GCFioxo-2,3,6,7-tetra

hydr o- 1H puri n- 8-yl net hyl ] 5

pyri di n- 3-yl - benzenesul f of meNZ2318-but yl -

| -(2-fluoro-benzyl)-2, 6-dige<2, 3, 6 7-tetrahydro- 1H pu
rin-8-ylmethyl] -N- pyrfdin-4-yl - bénzenesul f onani de;

4- [ 3-butyl- I - ’
(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H puri

R & Kilamd tRRy4 3 5-ndeémbered 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 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-cyclopropylmethyl-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-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide.
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Anot her preferred conpound of Ornula 1A is where R2

is n-putyl.. is R4, O /| 1.5 NS ~11. NO1
R4 i Mﬂﬁ%ﬂrﬁmiﬂa@m@ﬁ@& bR AY V.fb@feeﬁhaéy@mngered
rlietgoarbtriatio niag evith two Heedredtoals hasonalbeeealkylfsubsituent.
heteroatomis N and a second heteroatomis sel ected

f LSt - ed

net er eyt At oS BRI e pdtei's b OERTHARFRI ) the growp

wpngistingedst one substituent selected fromthe group

crﬁitﬁ' 1%14’1@:9;&36&2@&\@&@%@% {4{33&;%9@&; @%ﬁﬁgﬁ%x-dz%ro-benzyl)-z,s-

al. , | 4

RUPE2 A b TS 7 G150 BB @ fesend

Enahylolmeiﬂaicﬁtlzdlen@?ﬁiﬁdrﬁd d’déd)w- @F@c&prépmeﬂﬂhilg Zglii'?o(ﬂct) -btenzyl) -2,6-
-[ 35 But.y] - - or 0- . - dL0X0:2, 3,6, 7-tetr

o2 8 iR EP A PRy PR EGIf i e

Anot her preferred conpound of formula 1A is where R2

i s | dwewthst rygfersagheomipound f fdyynuda/id is wineyd the RB3membegd O

/ he{éroﬁjbx%'aﬁé rin%twim t@_o }?eg’ergaﬁof.r@ hEL G olver %J%%H’égtﬂﬁ‘éﬂ%%& Ane amino

aromatic hetePocyclic ring wth one or et er oat one
WHBTEReNts first heteroatomis N and a second
heteroatomis selected fromthe group WD 2004/ 074288

PCT/ ER2OPHPOflA&Drefelsdd composid B ghOforMp@nd Hamime4-methyl-

h Iy [ bej bst | .
I I
tteteahydouspHepursn -8 yilmgthyt] - phewel} -aalie/ trifluoro-acetic acid salt.

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

acetamido 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-dioxo-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-phenyl}-amide.
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i ndependently sel ected ‘ffromthe group consisting of
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unsubstituted or substituted by at |east one
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etopp swlgtibfted by mlbgen, Biticanwheeantitle 5- nenber ed
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aI ky A RSE bletBFidSom ﬁgjﬁﬁ%lf firih % TH B whe R 187 IS 1 &4 R’ is phenyl

mpound |s a, conpou sel ecte rom t he ‘group
éB]Pr%it’étteiih@jOBF hglggen. 2_ di met hyl - | Hi mi dazol e- 4- sul foni ¢
acid {4-[3-cycl opropyl methyl -1-(2-fluoro- b enzyl) -2,
6- di ®xemplarBof this p?cfeﬁ%cﬂ adimﬁbﬁhdl-lsw I{)4H[3-ﬁych% elﬂy;ﬂ-]l (2-fluoro-

SRR B 25t Bt oS g w&ﬁ%}h‘% ogo-

benseneh]fdpémide et r ahydr o- 1H puri n- 8-yl net hyl ]
- phenyl }-am de; and

%3303(3\0&‘5&1?% 1;;: e‘ﬂ’eﬂy&) d%FFtHor M 3&' ee lgés H and R5 is phenyl

zuleﬁlamssl gy Qnsaléow tF@qe srprs@rnedﬁsﬁwpﬁ@d Ny {4-
}rlnfélﬂh;ﬁlel—(zm&Q%nQﬁM%dB@Jz@D@?@Q&/rQQa?&@H p@% 8-

%%E%Wbe%ﬁiﬂgﬁﬁ% g%; gnZ%ggElPonam%f formula’lBis

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



10

15

20

heteroaromatic ring with two heteroatons has one | ower
al kyl substituent. Representative of this preferred

wa@eowponnes i s a conpound sel ected fromthe gr oupCT/EP2004/001289

consi sting of 5 nethyl-lFprra2§Ie-4-squonic acid
{4-] 3- cyclopropylnethyl-l-(Z fI“&@or o- benzyl ) - 2, 6-

I A S P M e R

{3 aepwpbfbmhﬁyll @Eﬁ%ﬂo 56?(}{&39ﬂlﬂidfogf)@|§3)@yji;&tlrjﬁly@ro 1H-purin-8-
§ ahydr o puri n- 8-yl met hy
§hﬂéﬁ§ﬁlﬁwﬁwga&&k!further preferred conpound of
formula I B is where the 5-nenbered 10 heteroaromatic
ri ng Amother rgferied eqrapauadsofifarsmiaa &B fsowleare Bf foy |
substituent and one am no substituent. Exenplary of
this preferred conpound is theRéoupound
2-am no-4-net hyl - thiazole \-s¢lfﬂn|c acid {4-
[ 3-cycl opropyl nmet hyl -1 -( oNp=-RenzYl ) - 2, 6-di oxo-2, 3
, 6, 7- tetrahydro-1H purj lInEtHyI] phenyl} am de
trifluoro-acetic acid galty 15 A Ourther preferred
compound of formula IBis where the 5-ashbered
heteroaronatlc ring with two heteroatons has one | ower

1§Wﬁ§ireint Rﬁqpfov@f‘ Qlkﬁn %xeﬁgﬁlﬁgm I‘ﬂ% Iﬁgﬁﬁjeﬂ t&8Bband is N-{4-[3-
mpl ary o s preferre
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fiiahpl hheayl nchfrediloremidd, 6, 7- t et r ahydr o- 1H puri n-8
-ylnethyl] -phenylsulfannyl} 4- 20

h d f d
comaRiser g ter @i e fRE AR R oo’ ©

heteroaromatic ring with two hetgroatons has one | ower

al kyl substituent and one halo enC%ubstltuent

Exenpl ary of this preferres oqu

5-chl oro-1, 3-di met hyl - I H —2B" sul foni c aci d
{4-[3-cycl opropyl net hy] - ¥~xZ Iuor - benzyl) - 2, 6- di oxo-
2,3,6, 7-tetrahydro- 1H%urin-8-yl nethyl]

- phenyl } -am de. Another preferred conpound of fornula

IBis where the 5-nenbered heteroaromatic ring with

Rivis HetnenealatroRBis Iﬁa&ertalkydaern&ubslixetnpdmtr of ged Iﬁefeﬁédfcbﬂipbund is N-

g;b T?)—g‘}gggﬁgy#l%yl gl Qy%uorgacieggﬁgg 6 %89%2 ? g’et yahgfln%/ :]ﬁ-Ispurm 8-
piesthyl}-pherdhPelrimethylsulfamide.
5-chl oro-1, 3-di net hyl -1 H pyrazol e-4- sulfonic acid

{3 [ Bnettek ?perf&péd d@%ﬂ&hﬂlof@&rﬁdwmg%%@m 2, 6- di oxo-

, 3,6, 7-tetrahydro- "1H purin- 8-yl net hyl ]
-phenyl} am de. RY O
N—ﬁ—Rs
O
Ar
R*is H, 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
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| east one substituent selected fromthe group
consisting of | ower al kyl, | oVigP “al kyl substituted by
en, | ower 5 al kox
L7 B e bRl ShSOR L LOUEL KO e e amin
piket enimthrelopatrdb.of fornula 1B is where R4 is H and
R5 is phenyl substituted by one hal ogen. Exenplary of

t hi s Eﬁéﬁgﬁ;{ ggtrhggﬂpfgﬂ'?% +rﬁao%rgil1§|qﬂlonro(l)1pe sulfoHc acid {4-(3-
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ygﬁaﬁy[hjénﬁ_ggﬁgbl(a benzenesul f onam de. A further
preferred conpound of formula IBis where R4 is H and

R5 i nyl stituted e al k Exenpl ary of
t hi s%ﬂ"g? Prefert @ﬁ%ﬁ%ﬂlq %f%ngtﬂ s §%‘F§pﬂsopyl met hyl -
| - (2-fluoro-benzyl) -2,6-dioxo-2,3,6,7-tetrahydro-1

H purin-8- yl nmethyl] -phenyl} R* O

- 3- met hoxy- benzenesul f onagde 15 N further preferred
conpound of fornmula IBis NR4SsRHM and R5 i s
phenyl substituted by op8 et am flo. Exenpl ary of
this preferred conpound<is (4-{4~] 3-

cycl opropyl methyl - |-(2-fluoro-benzyl) >

-2,6-di oxo-2,3,6,7-tetrahydro-1 H purin-8- ylnmethyl]
HﬁrﬁBWbﬁ@lkfrl&Biﬁ)Rs ida 5-@ﬁlﬂ.&‘ﬁb’dréd h@e@hRthalR rify IgiviiRl two heteroatoms

f d I B
LR RN RN A T
he grioep 6enﬂﬂhgrafd¢ i(earet §)dhoFradantbaredigetetverangatic ring being
Lﬁ%gﬁtf%%%d&a‘ %)F 1ttﬁéeﬁgl§‘}} Attléégt?%e%b&{tuérﬁ%§ltect9@ ?rom the e group

uen ect cons
lcongsting] wawerwél%d@bge@&mb@xy lqvcswé ya o, aHWl mmo and
akdyhigyn no and acetam do. A preferred conpound of
fornula IBis where R4 is Hand R5 is an .unsubstituted

, rr%t" oY e ‘]]i‘%:{;rﬁl%gf (F)ﬁr)rlgta(l) G g%ﬁgl%\gggg sggceted\lfrom the group
myﬁmﬁhgﬁﬁB sul fonic aC|d {4-

e LA

2%6- ﬂiouofw,addeurdl)@imdlﬂspmmn -8- ylmethy phenyl}-methyl-amide; and
5-chloro-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}-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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2004/ 074288 PCT/ EP2004/ 001289 _ 5422 Exenpl ary of this
preferred conmpound is

A bR G AR U
56C Oltoelg ?hdl- -mez -g-sulfonie peigi{3- 3ﬂh@ﬂ}yﬂopylamthi5él (2-

/‘Hﬂ@&(ﬁlﬁén@[)ei BILGE- Q%W%%hﬁrof 194 ?Hhﬂ -4- ﬁn’g&%\%@ ?B&#ﬁg%mlde,

- #mgﬂaﬂiwﬂé@&rﬁﬂw i &n [scystaprepimgthybgduhpro-benzyl)-
.zss moécé-2{,336 ;amﬂgawnﬂ ﬁ@lﬁllg-?gy'lmleﬂ{yﬂrlfﬁ nombignzyl )

S onr et BT o b 62#@#@&,3%9-%&411»'&0-1}1-
qmmo&rmhn@hyli@hammmlﬂa&qyk} Mt}wl-mailzcﬂ -2--abethihidy; S- RS

L 25 Bl 30U SO0 A1 o

[bgng'$ {2,@ 1@5&7]213@5}-[pqtrahydro 1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-
bc&gx&kygno benzyl) - 2, 6-di oxo- 2, 3, 6, 7- tetrahydro 1H pu

Ak ?@X%% 4 @‘Eﬁ%ﬁ%&ﬁ’ﬂ”&# SIKGHRBIOpY B PR o orgbenzyD)-26-
idSoxoR43 8, 7Htetrhhyadrbk 1$I-E3ur1ih$-ylnﬁlthyl] -phenyl}-amide,
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,
1-methyl-1H-imidazole-4-sulfonic acid {4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-
2,6-diox0-2,3,6,7-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}-N,N-dimethylsulfamide,
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,

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-1H-purin-
8-ylmethyl]-phenyl}-methanesulfonamide,
N-[4-(1-benzyl-3-butyl-2,6-dioxo0-2,3,6,7-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-cyclobutylmethyl-1-(2-fluoro-
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-fluoro-benzyl)-
2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-methyl-amide,
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N, 0-and menber e eroaromatic r ejn

unsu %‘8 O%IIE% EH)‘QP?‘HFgé’g %Bﬁlné(tentl“é]a%r? PBerfJ%‘"red em{""%ments of
hib 'StVietltJl@ntAS@fmed eblove; @ prddreg graaompouad Shﬁtrna_fyg)e(lfonverted, under -
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R1/\N I \”/\R3
2\ O
@) N NH,
, 2
R

wherein R', R* and R® are as defined in any one of claims 1 to 36, to yield the compound

of formula 1.

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
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| H purin- 30 8-yl nethyl]
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| o yl -1
ﬁ%&% Pt iea i LR e e 20 i, to rermevadngelible mtsinbithe 5
syparpatayt ﬂvas—lpiittﬂd}dn]to glitAkione Sepharose (Pharmac1a), washed with lysis
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aBEﬁurfgmg agl NaCl 2.5 mM EDTA, 5 mM DTT, 30% glycerol, pH 7.4,

a@@@@u&ﬁglﬁ@ﬂpyl} 4 nEthyI-thlazoI 2-yl)-acet am de,
2-am no-4-net hyl -t hi azol e-5-sul fonic acid {4-

[3-cC % | met hyl -1 -(2-fl uoro-
benz%ﬁ 8§ﬁ§3%wﬁ% , 3,6, 7-tetrahydro- 1H puri n-8-yl neth

yI] Ehenyl} amide trifluoro- lo acetic acid salt,
5- dherithlyitory sfisct pbthe-conpobhdnofithapredent invention on PEPCK
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di oxo- -tetra

e?ﬁ’ﬁ%%%‘f ?H%Wil @lipse ﬁlsmnnﬁdalmhmtmphqsp&lam (6TP) and
eded |

gieihg:f ép%n@éiﬁ: P@Pmﬂzﬂ;ﬁe ?gdt“? ga?yzgél HRY d&;:zlirﬁo?rlatfon of

%# t#\eel%ﬁ? gqrr;(haéorna_aélon of guanosme 1phosphate (GDP) and phosphoenol
panEaihl)(PEE_)-l-T}m aztidnds émgjléclf uﬂﬁé Hnﬁéﬁ and lactate dehydrogenase

uor.o

e i ———
abspepes at Han Me(Ching,H.q. 3n¢ymaimmpylammhehn 241:2413-2420, 1966).
Thd %ﬂﬁw Iﬁo%@ﬁ/é&s w%r Tv?ﬂﬁiﬁ}qg P?’ot?%oi %1&4 gth%%oén 1nantD Human

r|n- %qu heny
il&ﬁ taf @HST @rwﬁqraqe @EBE&wasgddecbm readiah mixture at

l{oﬂani GnoeedtaRy Wipivh 6&ithkd bﬁﬁ;’M GTP, 0.3mM oxaloacetate (OAA), 3mM
magnesium chloride (MgCl,), 0.075mM manganese chloride (MnCL,), 30mM potassium
phosphates (K,PO,), pH 7.6, ImM dithiothreitol (DTT), 0.2mM adenosine diphosphate
(ADP), ImM nicotinamide adenine dinucleotide, reduced form (NADH), 0.9Units/ml
each of pyruvate kinase and lactate dehydrogenase and 1mg/ml bovine serum albumin
(BSA). Test compounds were added such that final concentration of DMSO was 10%.
Reactions were run for twenty minutes.




10

15

20

25

30

35

20
fluoro-benzyl) -2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H purin-8

wWOo gioawt42g8 | - phenyl } - et hyl - am de, PCT/EP2004/001289

qui nol i ne-8-sul fonic acid {4-
[3 cycl opropyl met hyl -1 - ( 2- fluo?g benzyl) 2, 6- di oxo-

3 % & angeEsn %H%n% ?Aﬁ{l’lw%e df:te 1ned 8.%{ (%fhél'g)}? ﬁ@flpﬁl]fs Mf:nten
cmq@tmn&,@rcles@éqedym pongsh Bowd@)(@-lmdam,enﬁls of Enepmakitatios, 1995) in

'essbli‘u tHé‘ Ed é/sg Hbl ns descnbed bovh To determine the
hen y acet am

Fﬁrr‘]c(%%ﬁ w‘te% copipgliadsirbibited te enzyme BaHydEs), Teagsion

ikt &- c)bht@iulﬁg |3)folldhtﬁﬁ)1blfold4he calculated K, values for GTP and OAA,

nzen m de, di ne- fonic acid
{‘%peélwelt))r,e Wer% e(lz"nsp oyed. est%ompgllncls were agd clJ to reactions over a range of

EGacyrhopusopy IGef dwydre kal ¢ Hated tﬁ@mﬂb&sﬂif}ihlﬁbﬁoﬁccﬂic@mmﬂm&ersus
2 Iyz'rll e faftd FRQY {lileﬂloli%f gle'trerrf){ng‘u %B’Flé‘g’lallué%ll? Qa/ually apphcable to

uor 0-acet1 c_acl
seleudatignsdipsecoon BERCKwelhdr-assag2- f | uor o- benzyl ) - 2, 6- di ox
0-2,3,6, 7-tetrahydro-| H purin- 8-yl met hyl]

- phetyhémDBERARASH bf GRAREE Pattiays
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{6-[3-butyl-I-(2-fluoro-benzyl)-2,6- 35
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Blysyec Jde @}{mea} ptﬁ@:pgwqmplo‘(e@_wa,s i@ prepare an aniline bearing derivative of a

l’%@%lsﬁb%ﬁﬁté&l‘ )@ﬁﬂm?e whilh WetethERPeaHe@ whtt PHlfoRy Y IRYUD form the

?l Jé‘eé ﬁlé?fr%ﬂrfldg #%W%(s oﬁéhweeut%ﬁﬂ@naal# derivatives also contain
fehefiv-foyctiopil gtwjlp@%hhér-den(/&ﬂfahuﬁ) Was P@ﬂ@ﬂﬂé By apphcatmn of standard

ghehm1ﬁ§}q?c(l%q%e§l Irb?_?fs%t rl?e\li% rﬁvgé)&?t’ggc%?%glo ass)ém%lee ttl]% dLs1red

ANERPRGOA¢rDRLIPS8DY re®Bond of an 1,3,8-trisubstituted xanthine containing an

%[?prggﬁwelj su()gt tﬁleﬂ%ﬁﬁhng%{l&yﬁult%nﬁ clllo(ll(cl?: theBtefreld dFIAN were

PyePRRsH &ypwasqgg%i@g &q Autferamidg somponent and incorporating this

Einporent intoRe Wn‘tﬁk”ti@?%ﬁ?&ﬁh)pla%e Bf hePtBredied aRilife bELAIRAY
dro- 1H purin-8-yl nmethyl] -

BYFEPh- 4- yI - benzenesulfonan1de 5
4-[ 3-butyl -1-(2-fl uoro-benzyl)-2, 6-dioxo-2,3,6,7-tetra
hydr Ont rhqthod nsed-fgi prepdritg sobe of the 1,3,8- trlsubst1tuted xanthine

R%/rﬁ\lal'll/& l%aylll Pt)? Qﬁ@ﬂg g&béll&%ﬁ{‘lgﬂ%g Weée l}lb?e uH ggéegl f(l_f pI(eI?Saration
sylfpmtmgigdqq@@mm }s shpn in scheme 1, Startmg from commercially available 6-
Mﬂdnﬁtgyrﬁnwlneb@ BAROR mﬁ?& gﬁ%le

e THitro ggen at go%mon 3to ﬁwe

3-buty quoro- enz
! (2 4 ieved using the procedure of Muller as

ciBpat lﬂf BrRegeliretupgd pras
described in Tetrahedron Lett. 1991, 32(45), 6539. Compounds of general formula 2

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
catalytic amount of commercially available elemental iodine at reflux. The reaction was

judged complete when a good level of conversion to the 3-substituted derivatives of
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pharnacé%?ﬂcallb { abl epcgake, Digt pro 25 X F
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associated with phosphoenolpyruvate carboxykinase, and

nore specifically,t . of conpounds of fornul a
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Testing: Purifi&at'i on [0feOGSTCPEPCK 5 E. coli cgMe@H.55°C
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Nitrosylation of 3-substituted-6-amino-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 aqueous 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.
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I slonef at

G AP s e T i iy o
t1ﬂ8 Wé@é{&%ﬁnWmtm@ﬁ osn nFlEFt@Biof ediagriae plgeactal fortylafwith an
@ ﬁfpﬁ'la Lﬁ%tﬁgedr AU, HS@@R aEMt&EQLﬁ\% a%ﬁp%mé'giaﬂy

e e e e
%Eﬁuﬁabmmxﬂmdcﬂvayam& alp)ozmntdﬂﬂledm«whﬁmﬁ@tz £hiodk ring to
oxa:qaglﬁgﬁg?révak ;5adl n eag;ﬁ% ‘ﬂ’lﬁ ge ﬂ%le aPyEﬁ?% bgr?anos E@_;)etlc acids used in

Thiis step ewot ¢1th¢r c&nmapdlb'chvmdnbﬂnwnwat prdpiareidey tha goutes outlined in
Iagegﬁgs%anbydrogenase catal yzed reactions and the
overall reaction rate determ ned by neasuring the
chan%e in 25 absorbance at  340nM (Chan % H. C and Lane
-jcetamnigp-Gcpramo waqil gerivatives pd genaygdprmuly§avere selectively

faﬂdyla@e\ﬂ NehdDPbiti s tAE SHUS e iHRe2 tlQilBl'i’eetopgi&ét Q&ounds of general

h
FIH&W B et ot e t%éiég" FRPLRIhashylguapeasipm
ménonate in DIME by enahdgy widothetpeogpdusd afiMdildriet bl. sxduséaibeddn
AT e A B A v
Boawrplsetinzsranp 30d freadigriomsX (ROROAY Wihiad, afiachedydrogen, the
@b?gr%m&i rBhp (stTﬁnond %ng i %{1]1 o%ﬂ&&&ﬂ?@% able 4 Molar

ni cotinam de_a I nucl eot | UCG

de ingp-gipanassabtions skt condayrdiochlerida salisef eneral
foeiwls 8 pﬂ@lpiﬁtdd@ﬁcﬁﬁ%l@e RactidnRbihreRaivige i%@laté@tﬁyl fil#fidh and used

CE e R S ——"
wisendyylizeilno fers thed, 20 044ub 72848l ROTH RR2ATQé QA 3AAUla 9% 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 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.
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sul f nan1delg i vative. ]F ﬁ%@4kesuhtk sulﬁen@n1de N
derlvatlves_ﬁﬁéo gpnlaln——ﬁgacrrve*fquﬂ on
furt ro@erl@%t|9aﬂioHHméswp033|bIe %y’hpﬁ%|@ kN 6
t §Rdal d 2cheni cal ®echni ques. In cases?where it was

not possi bl e to assenble the desired sulfonam de 15
derivatives by reaction of an 1,3,8-trisubstituted
xant hi ne containing,an 20 a riately substgtuﬁed

aniIi ' a swjf th chl or desi ged

de ¥§Ei§£§§§ﬂe 4&)| pareLLJAp_pLe_ééﬁianbl|r1 t e 1;A7[:;}R6
sulfondﬁﬁﬁé conpBhent Nand, i nedtpBhiati.ng thi NH,

conmponent into the Bynthetic soh®re I n place 6% t he
protected aniline o# aniline precursor. One nethod
used for preparing sonme of the 1,3,8-trisubstituted
xant hi ne 25 derivatives bearing %n ani e substltuent
whi ch were subsequeﬁgkxmused E >SEgg§10n

sul f onam de derivatives % ene 1. starting
fromcomercially a‘ﬁa@ﬂ/éﬂkﬂ e 6 o

am no- 1H pyri m di ne- fiizdlone 2, Ralkylatlon of the
nitrogen at position 3 to give compounds of genera
structure 3 was achi eved using the procedure of Miller

as @ﬁﬁﬁfthﬁ?% éuﬁm-ge aé}@gﬁ]?ﬂle;fg éhorfleg 811%e Rl ﬁo@n&ﬂ% PPRere then

oun nvert

@H&Paﬁe%aért %$1P9$1EP@ by deplication pEdhemethedof Mgllenet al. as described in J.

MéHTQJhGhlahb% 8y, @SLLPbTEls method is similar to that described above for scheme 1
d|S|Iazane (HVDS) in the

Wn@geélh e%meu%f? )é)zggqleﬂll farmulg 3fre egnverted into compounds of general
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.
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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Acirlation of the 5,6-diamino-1H-pyrimidine-2,4-diones of general formula 16 was

performed according to the procedure of Jacobson et al. as described in J. Med. Chem.
1993, 36(10), 1333. Treatment of a mixture of a diamine of general formula 16 and the
appropriately substituted phenyl or heterocyclic acetic acid derivative with commercially
available 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDC) resulted
in amide formation selectively at the 5-position of the 1H-pyrimidine-2,4-dione ring to
give compounds of general formula 17. Amide derivatives of general formula 17 were
stable products which were typically not purified following isolation of the crude reaction
product. In the case where R® = -NR’R?, compounds of general formula 17 were
identical with compounds of general formula 7 and could be derivatized in a similar
fashion (as shown in scheme 1). In the case where R® = -N(Boc)R?, the protected aniline
was carried through the xanthine cyclization step to form compounds of general formula
18 and removed subsequently (see scheme 4). R® could also be a sulfonamide group
which was attached to the aryl or hetero-aryl ring via nitrogen. In addition, R® could be a
sulfonamide group which was attached to the phenyl ring (X = CH) through sulfur. The
requisite sulfonamide substituted aryl acetic acids were prepared as outlined in scheme 6.
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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general fornmula 3 was perforned by use of a procedure
similar to that of Miller et al®®-as described in J.

d, Chem 1993, 36, 3341.. Conpounds, qof .general o
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gn@hlﬁlﬁﬁﬁm&%ﬁ#}%%ﬁﬂﬁk| on mxture was at
pH = 5. The crude products were precipitated, isolated
by filtration and used wit hotRems 3ir ¢ her purification.

The 6-am no-5-nitroso-| H pyrimdine-2, 4-di ones of
general , fornula 4 weregreduced to the o @I@\/NHz
5, 6-di agi no- kkk Rybi M diAe- 2, dn,di gnes raf “geney,

f or nulf b a_ppr dcedtre—seni | ay t tw
Mul | @ al P58 Rieséf i bed i MM Rved. " et 1993, 46,
3341. 2004/ 074288 PCH EP2004/ 001289 29

Commer ci'™al 'y avail abl e 8odi um di hydrosul?tite was added
portionwi se to a suspension of the nitroso

derivatives general formyla 4 in watger Qat

appr oxi mafey | 0 C #o:r eqstTom Waby I %wwéte

when the ¢ ni t rosSuConpou
ful ly discharged. The EtOH/HCI, RT QﬂsN

5, 6-di am no-| Hpyri m di ne- 2, 4-di ones ofRzgener al
formula 5 5 were relatively unstable and were used
imrediately in the next step ad) the synthetic pat hw;ay
wi t hout additional putification. Acylation of th

5, 6-di am no: | K pyrd,;m @i ne- ~di gn of _gener al

fornmul a ﬂ%&ﬂger? :}[/e cordj_%éjﬁi?i%'_,t ﬁg‘Npr g re of
Jacobson '8CaP Mnsas odesTIN bed i n MpOHNEY. ﬁ!Tem N 1993,
36(10), 1333. Treatnef® of a mixture of a deani ne of
general fornmula 5 with?*an 1o appropriately substituted
aryl or hetero-aryl acetic acid derivative and

¢ om%i‘s:ﬂlgéeln’yent of chloride from compounds of general formula 21 with 2-(4-nitro-
phenyl)-ethylamine hydrochloride salt and triethylamine in N-methylpyrrolidinone
(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
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
to the corresponding anilines of general formula 25 with zinc powder and ammonium
chloride in aqueous methanol.
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Commercial Iy available ethyl cyanoacetate 12 and an
appropriately substituted 5 commercially available
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In schemes 1 and 2, when the acetic acid component used to acylate diamines of

15 general formula 5 and 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

20 achieved using zinc powder and ammonium chloride in aqueous methanol to give the 5- -
amino-pyridines of general formula 37. 5-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 hydrogen and 10% palladium on carbon catalyst the dibenzyl

25 malonates of general formula 38 are converted into sulfonamide substituted 2-
pyridylacetic acid derivatives of general formula 39.
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steprio Pagirarforgsfiteamalnot A Pudro-benzyl)- 1H-pyrimidine-2,4-dione.

A mixture of 4-amino-2,6-dihydroxypyrimidine (10 g, 79.0 mmol), ammonium
sulfate (570 mg, 3.95 mmol), and hexamethyldisilizane (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 .
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shewnigy schene 3. Starting from comercially

avai |l abl e 6-chl oro-1H pyri m di ne 2, 4-di one 19,
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tdieneappr opri ate WO 2004/ 074288 PCT/ EP2004/ 001289 -32

al kyl ating agent to give conpounds of general fornula
20 by use of a nethod si Iar th tqat of 1shi kawa et

al . as described in Hete 19 O 31(9), 1641.
Usi ng the sane reactio nd| |o S and a second

al kyl ati ng agent (or a nt of the first
al kyl ati ng agent) a substltuent en i ntroduced at

t he 3- p03|t|on of the pyrimdine 5 ring to furnish
gg”g%“%%% rﬁff ener 3l 073 @ﬂuﬁroabﬁzyl ?%1%\1%2%&%%@@2‘ g, 10.6
m'mdb in-a {LOQN atpEtcﬁa,s hMﬂR),chB\ﬂc @cidRalulan af 25 A0 w24 tréatéd @itha solution
of sodium nitrite (0.95 g, 13.78 mmol) in water (10 mL). The mixture was stirred at 25
°C for 3 h. At this time, the reaction was brought to pH = 5 through treatment with a 1.0
N aqueous ammonium hydroxide solution. The resulting solid was collected by filtration
and washed with cold water to afford 6-amino-3-(2-fluoro-benzyl)-5-nitroso-1H-
pyrimidine-2,4-dione (2.58g, 92%); LRMS for C;;HoEN,O3 (M+H)" at m/z = 265.

Step 3: Preparation of 5,6-diamino-3-(2-fluoro-benzyl)-1H-pyrimidine-2,4-dione.
F o)
oL
07 N” NH,
A mixture of 6-amino-3-(2-fluoro-benzyl)-5-nitroso-1H-pyrimidine-2,4-dione in
water at 80 °C was treated with sodium 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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Di spl acement of chloride from ounds of genera
formula 21 with 2-(4-nitro- phenyl) et hyl am ne
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procedures mere S|n1lar in nature to those previously
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performed on N1-upsubsti ut ed uracils. Treatment of
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avai l abl e 15 |s o |r@)|n roduction
of a nitroso gr he| sHﬂoQ of aC|I
ring as in conpou ds eneNI-aI fol

Cyclization of the 5- n|t 0S0- 6- anm no bstltuted
uracil derivatives of general formula 23 to the
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o e el et o Nasgeane e sisblutian. The
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APy, ggggmgms{ [Ehn RS, Bl ad 25 b 8128 dif6-2013 4 0t ro-
pyrlmldln 5- ylcarbarnoyl] -methyl}-phenyl)-carbamic acid tert-butyl ester (4.10 g, 91%)
as a yellow solid; LRMS for CysH3,FN5Os (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
@c%muiok

A solution of (4-{ [6-amino-3-(2—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 aqueous 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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sul f onam de contalnﬂﬁg xantthi n derlvatlves of genera
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previously. 20 Schg
CCS'R5 RLLNR4 O

SR R R 2it 2
.HCI

A solution 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 (2.20 g, 4.10 mmol) in a solution of a 4.0 N aqueous hydrochloric acid solution in
dioxane (37.0 mL) was stirred at 25 °C for 1 h. A suspension formed during this time,

15 The reaction mixture was cooled to 0 °C. The resulting solid was collected by filtration,
washed with dioxane and cold diethyl ether, and dried in vacuo to afford N-[6-amino-1-
cyclopropylmethyl-3-(2-fluoro-benzyl) -2,4-diox0-1,2,3,4-tetrahydro-pyrimidin-5-yl]-2-
(4-amino-phenyl)-acetamide, hydrochloride salt (1.73g, 89%); LRMS for Ca3H23FN503
(M+H)" at m/z = 438.

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.

soes
&

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 (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,
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acetic acid conponent used to agylate diam nes of
general fornula 16 contai ned a “sul fonam de group which

Vf@ascltﬁ é@% Iaﬁgte'éi hhc%lcéro%ogn} 6516 I.téharna ea% Pué lecggalgq?%g\goqiwn chloride
(83 rr(]'_z), T@h laozicv@ gl sopgratedh é"duyla);uecaxs &tyerwacéxtracted with
Q:hﬂ)‘ﬂ)fo@ﬁﬁt Rlutf £L0P Hq 13021%]1 ﬁ@?)aceﬁﬁﬁfcﬁﬂ)r% a fta:’]sg utlon and then re-

commer aval | abl e I c acl
WiHTRCtE: %mfgﬁgloavﬁoyma\m P%Fl!? layers Uﬁr@§99ﬂ3@?ﬁdcandcwadhed with a

agwedted Bgudoas §dtRumBleide s6ludbn KBRSV FBabhesfim sﬁgate, filtered, and
PR B R S ar Bt bty 3 csoapimetot -2 oo
benunddch,7-ittahydivi perinder, i 687 try, §1%pasibdlopdivicietid; LRMS

f i dine either between 0 C
3%&9?08&@¥C’§ %ﬁre O&Pbgﬁaarn1ng to 50 C. The ethyl

ester was 1o rennved bi3heat|n W th potassi um
i

m&a@reearaﬁ%pﬁ%ﬁblprq- F dimsthyby H-prareterdtsulfionis acid {4-[3-
@ME iR acht zonu&ma;angyw-q st@lbszb@aj @Wéra}fyd?& 1ﬁ5p19fln 8-

| a 4 Schene
%’Fm @E‘?%a@l%Omn 11||) 5ocoo 31 32 33 |)
KOH, EtOH, 0 COzH ii) HO (aq) R7* O

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-dioxo-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-phenyl}-amide (2.53 g, 87%) as a yellow solid; FAB-HRMS m/e
calculated for CosHz,CIFN;0,8 (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-
dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -phenyl}-amide



34 In schenes 1 and 2, when the acetic acid conponent
used to acyl ate diam nes of 15 general fornmula 5 and

wagompspesti vel y was attached to a sul f onam dePCT/EP2004/001289
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substituted pyridine ring, the heteroaryl acetic acid
conmponent was prepared by applﬁ@atlon of the
procedures outlined in schene 7. The potassium salt
of di benzyl mal onate was used to displacel chloride
from comercial ly availabl e 2-chl oro-5- 'Nn@-pyridine
i n dinethylsul foxide solution at 95 C. uction of
the nitro group in conpounds of generH ormul a 36 was
20 achi eved using zi nc powder and .nv-nlu91chlor|de in
aqueous nethanol torgive the 5- am pyri di nes of
general fornula 37 -AQi n -py |d|e“. of genera
formula 37 were corNJIen ed h sul fonyl chloride
derivatives under ditions to give

sul f onam des of general 2 mul a 38. When subjected to

hydr ogenol ysis using 1 at ere pressure of
hydr ogen and 10% pal | adi um onvcar bon catal yst the
di benzyl 25 mal onates of general fornula 38 are

oort ursted o & R RSl bSR3 Goftupragenzyt)-5.7-
\Aﬁm@@/u@m 298 de@t/2BR2004theld M’zlagfrazoﬁél-sdﬁ@ml cHlogideNHOff-white
SRR TR RN et (b DRI ORIl 25 s Plaf ™52
%%EDP Ph 35 36 37 0,0HR8 HHRB;SICI O aO Hz(g),

X i SRO Py, 0O CRT. PhCH2ZO2C I ~'T1E Atm R
Ho2C 1 0 CO2CH2Ph N 38 39 Exanples Exanple 1 5

N-OGhl[ 91QyelbpBopyilnrethipl | (R Hupys-bewdyh - 246 -lidfoo2\B &, 7atetrdhydro-1H-
{pltllh{ngg —%fﬁétﬁﬁﬁ -?)Bgrllyqﬁg DIXflethl()i)ﬂ-génzenesulfonamide

Sper
&

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 C30H2sFNs05S (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
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fl uoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-| H purin-S
-ylnmethyl} -phenyl}-amde CI NN~ IS0 FOOI~N

WO 2004/0@288 1- 7 Thi s conmpound was prepared by theCT/B8P106£001289

outlined in schenes 1 and 4. Step 1: Preparation of
6- am no- 3- (2-f | uor o- benzyl ) - 1H-Pyri m di ne- 2, 4- di one.
FO10 ONH2 F A mxture of

4- ami no- 2, 6- di hydr oxypyri m di ne (10 g, [;rm)l ),
ammni um sul fate (570 ng, 3.95 mol),

hexanet hyl di.silizane (60 niL, 292.3 mut was heat ed
to reflux for 3.25 h. At this tine eQeactlon was
cooled to 25 C andrconcenprat ed } {02004/ 074288
PCT/ EP2004/ 001289 I-36 vauoffo atfgord a white solid.
The solid was mi it to ugne/(12 nl) under argon
and then treated pbenzyl brom de (12.6 ni,
102. 7 mmol ) and |od| ne (4? ng, 1.58 nmol). This

m xture was heated to ref for 2 h. A brown
suspension was forned. TheMeaction was stirred at 25
Covernight At this time, the reaction mxture 5 was

| d th ty eat
codi onetRe DR A AR SRT-HilobrbriRedtit By Pugrorbeyert)-5.7-
Kith}’dko*wslpeﬁeﬁ dﬂnné anqlréfﬂummhnmemﬁdnylahhmdst Tan eolidyEI-HRMS
haedalcdiBed f éRE S FIRLES,S )?327%9%&!&1 57?%‘99' a. The

m xture was én-treate satura agueous

if?dl ug bi car bonate solution (300 nL.) and was stirred
APPE X or 30 min. The resulting solid was coll ected

by filtration and washed well with water, toluene, and

BiBronim6-ehlves-pylitigesBbulfbnidsid [1e[B- dyfclc@%ﬂopymmﬁﬁﬁiil@ (2Xuoro-

B AT 8- B A G B P SR L phemtlcamile ¢
LRVMS for CL1HIOFN3O2S( MtH) + at nm z —8236 C?t ep 2:

Preparati on of
6- am no- 3- (2-fl uoro- benzyl)-5-nitroso- I/ pyri m di ne- 2,

4- —
-
F 0 ©
\
SR
v

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 C,sH,3BrCIFNgO,S (M+H)* 673.0430, found 673.0439.

Example 6

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-8-ylmethyl] -phenyl}-amide
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dione. FOO n NNO NNNH 15 A m xture of
6- am no- 3- (2-fl uoro-benzyl)-1H pyri m di ne- 2, 4- di one

W@ 2004/074288.0. 6 mmol) in a 1.0 N aqueous hydr ocPCDEPZN04/001289

acid solution at 25 C was treaaﬁg with a solution of
sodiumnitrite (0.95 g, 13.78 nifol) in water (10 ni).
The m xture was stirred at 25 C for 3 h, At this
time, the reaction was brought to pH =$ {hrough
treatment with a 1.0 20 N aqueous_angufi r;iydroxi de

| l/ect edNby

6- am no- 3- (2-fl up bemzyl)- i/t roso-| H

pyri m di ne- 2, 4- dhg@e . N92% ; LRMVB for CLIHOFNAGS
(MtH)+ at mz = 265. Ste Preparation of

5, 6-di am no-3-(2-fluoro-b [)-1H pyrimdine-2, 4-dion
e. FONH OHNHR 25 AWi xture of

6- am no- 3- (2-fl uoro-benzyl)-5-nitroso-I H pyri m di ne- 2,

4-di qpe_in, -wat at .80, C was, treated .w th.sodi um

Qﬁl/dr AL @0‘(“55.%34‘3‘61}11032?‘12\@?6‘ ¥ Cﬁ‘?l’f?ﬂiémre@’é(&"ﬁr@f#u%é’eml*?ﬂ-
ihydrepuaine806-Gionerand 6-diloro- 8- dithethyt 1 iepyridote-4-gal€sriydhloride.
: : € n r +

TigtefeonfBctict 08 S ts /e i flate o R LI GRS 6241411,

verd 63t 1001 d WD 2004/ 074288 PCT/ EP2004/ 001289 - 37

ether, and dried in vacuo to afford

FExBmgplezrmi no- 3- (2- f | uor o- benzyl ) - 1Hpyri m di ne- 2, 4-

di one (2.34g, 96%; LRVS for CL1H11FN4O2 (M+tH)+ at niz

5 251, Step 4. P i an_of
3 Phe i R by e erin ity 42 srdoronyanethy oCauqgp-benayl)--
Rehgidro-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide

pyri m di n-5-yl car banoyl ] - net hyl } - phenyl ) - carbam c aci d
tert-butyl ester. FOHNO ONFO 5 \

&

A mixture 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 (1 x 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-fluoro-benzyl)-2,6-dioxo-
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A solution of (4-tert-butoxycarbonylam no-phenyl)
-acetic acid in N, N dinethylformm de under argon at

wWQ@3o@onass treated with 1-(3-di met hyl am nopr opyPQF/EP2004/001289

3- et hyl carbodii mi de hydrochloride. The reaction was
stirred at 25 Cfor 5 min. At this tinme, the reaction

reat,ed w . . . .
s (RO Py S S R e A RS yasgphite solics
dESONeHRMS @/ aiatreddigd foniCadhyN .6 M-+H)E 5784080, Gounkksys.1987.
stirred at 25 C for 18 h. At this time, the reaction
yBsmpRyentrated in vacuo. The residue was diluted
wth water (75 nL) and then acidified to pH=5 with a
1.0 N aqueoqus hydrochloric acjd solution. The )
ﬁé&&lpf‘?"&ﬁ"‘glﬂqﬂ&}i%‘PMFqﬂé'& oBif acid iy lp3-@imethylis@dioxo-2,3,6,7-
mﬁdhy\g&d(.tdnfl—l\{@mﬁ-saﬂﬁeﬁm]q;lﬁh{;@ramiaad dried in vacuo to
af f or -

[ 6-am no- 3- (2-fl uoro-benzyl)-2, 4-di 0XQ- 1,2,3,4-tetrahy
dro 15 ‘ N.

pyri m di n-5-yl car banoyl | - net hyl } - yS’IH | )~ carbam c acid
tert-butyl ester (4.10 g, 91% asya ow sol i d;
LRVS for C28H32FN505 (M+H) + at ni H=§5§8 Step 5:
Preparation of o)

(4-{[ 6-am no-1-cycl opr opyl rﬁeth

, 4- Y

di oxo- 1, 2, 3, 4-t et rahydr o- pywint di n-5-yl car banoyl ] - net h
yl }-phenyl ) -carbam ©%cNd thert- butyl ester. F 0 O Qi<
xxcc 20 A sol ution of (h-{

[ 6-am no- 3- (2-fl uoro-benzyl) -2, 4-di oxo-1, 2, 3, 4-tetrahy

dr o- rimdin-5-yl carba | ]1-nethyl }-phenyl) - cay.bam c
act o TR i eEber TR ngori v, B A6 920 Schemes
d,280d% nmmol ) at 25 C under argon was treated with
pot assi um carbonate (6.43 g, 46.53 mml) foll owed by
o i i - 2 4T
s e e S s T
time, the reaction was concegtrayed in vacuo. The
residue was diluted with a scwi,'\pn of water (100 nl)
or
|

(2-fluoro-benzyl)-2

and a 1.0 N aqueous hydroc YC acid solution (31

mL). The resulting suspens] s diluted wth

chl orof orm and neutral i ze® wi Eh .0 N aqueous

hydrochl oric acid solution. The WO 2004/ 074288

PCT/ EP2004/ 001289 -38 |ayers were separated. The
aqueQesnrhéry filly wedlabbetor &fingdl , vdimhetbifl- 0HOp e midinehB4-dione (10

TPl 1R Peincl Tt ER St et O Ee 58 a0 - and
sodifiot mifritei(P9 pmeel) added iv pnoemisr AftedthierndddmuoyaskEbmplete the
COLAOR LA dMRIEEK 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

\N NH,
A I

OITINHZ
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(2-fluoro-benzyl)-2, 4-di oxo-1, 2,3, 4-tetrahydro-pyrimd
i n-5- yl carbanoyl ] -net hyl }-phenyl’) -carbam c aci d

1 MR P annr dot Geaan iy MEsben SRS  ERR 45490 bypmol) was
fsosped d&Bin w887(7 1Bl ey 46:°CRndireettlivdth sodium dithionite (17.5 mmol).
A DO AL fiey! %@yéhgp ﬁéﬂa R qaffnlad rslevE%&zyd thirfs and then

4- di_ oxo- ro-pyrim
‘cpoled mife - %}n@wl b aeéqcmﬁatréﬁasw%ﬁt@thy 61tra@@nsmsﬂ1ed ity cold
thterhin’d dNEd in FaBoNo IVV P ddG6-dihthifo-3 B- 8k QRy10fH 1{nld1ne 2,4-

/cl opr.o uor.o- nzI
e s 3 e Flé(%%h waspfiyijﬂl%%flhp@ﬂsy|fe @a%wﬁ Gicithout
adéttfmylhl}plnffﬁtatgd)ﬁ (goatbam c acid tert-butyl ester (2.20
g, 4 10 mmol) in a solution of a 4.0 N aqueous

37,
SRRl S0P 3 (O hEN Ll AR L ks -
torignidinsgylcadbamos!rmaibyl] cnhenvlktc@mbemm@m@ tm;t butyl est@. C.
The resulting solid was collected by filtration,

washed with di oxane a I 'd diethyl ether, and dried
in vacuo to afford~\ ycl(9propyl nmet hyl - 3-

(2-fl uoro-benzyl) dlLr@J{
Ndi -yl] -2-

-2,4-di oxo-1, 2, 3, otenra P
hydr ochlori de salt (1. 73g,

(4- ani no- phenyl ) - acet dni de,”
89% ; LRVS for C23H23FN503 (MH)+ at mz = 438. 20
Step,. 7/

5 (A TA LB %Wsﬁbswglwﬁﬁwﬁe}vewb(%ew 26 (B3 mmo)
2pl crud®,546- ﬂxanﬁnbat’:’f-dhi_ydh}d HHpyrigH @in6-2¢i-divae (WA molPin N,N-
ﬁﬁrgthglf&n%{ﬁ& @é #HLB %%d%{ argon 04 257G wasadded 1-(3-dimethylagigo-
Padpt3-ethylcarbodiimide hygl/rochlorlde(o 825 mmol) and 4- dlmethylamlnopyrldme
g@(): git') glnxlf}%lt) e?‘ﬁ@l:@égtrl&l AL étﬂ}rfé#{) al@ 25°0 kdr 18 H A AR R L RE¥ELdtion was
concentrated in vacuongfhe residue was triturated with water and the resulting solid
collected by filtration, washed well with water and dried in vacuo to afford 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 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.

JI“

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-yl)-2-(4-amino-phenyl)-acetamide hydrochloride

NH
HCl



25 in nethanol (20 nL) at 25 C was treated with a 10%
aqueous sodi um hydroxi de solution (10.7 nL). The
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10

15

20

25

tinme, WO 2004/074288 PCT/ EP2004/.001289 -39 reaction
was diluted with chIoroform(I ‘mL) and a saturated

d | At i 5.mL).. The |la
e e R DR
@Hﬂﬁmﬁhmnﬁca‘em tpdantidivel.th a 1.0 N aqueous
hydrochl oric acid solution, and then re extract ed

Wdps: Ve 04,96 98 BF 8- TS A 915 DLBYSESe rago%ﬂ{édz 6-dione.

washed with a 5 saturate uedus so um c

solution, dried over magnesn um sul fai\lﬁb filtered, and
concentrated in vacuo to afford

8- (4-am no- benzyl ) - 3-cycl
benzyl)-3,4,5, 7-t et rahydr
81% as a pale yellow sofid; for C28H29FN705S
(MtH) + at mz = 630. reparatlon of

5-chl oro-1, 3-di net hyl -1 H p|yr azol e-4-sul fonic acid
{4-[3- lo

cycl ropé}{ 1q-ﬁ}é 2-fl uoro-benzyl) 6- di oxo-
7-t etlP mﬁel (éanynﬂéﬁwghrl}ethxdr?efhyl@co&ﬂ aé tetmahydro-
‘g?hﬁﬁdhﬂ% 9lh-2-(4-amino- phenyl) acetarmde hydrochlorlde salt (0.68 mmol) in

fﬁ %3%3#56@ g lb*ﬁeﬁlc%ﬂ by %@Lléﬁ%ﬁﬁ@ﬂ the

lrmxm)te hehtabto(SB)(?O’fn) 7 i €T he&ézgmnnaﬁucﬁﬂe Was Y@ ehtr&ad @flvacuo to

355a thtbg g%hdjﬂe%n rntggl E‘?‘{n?l x§;§/r é%‘?'ﬁ%‘ﬁf’ 3%1{ g%%hlmr)edl tg remove

\m@hﬂ;‘ﬂq mp@anmmatsnd fIbe fikigath wag hfmcmuw:d onvatiis teigize wasle 8-(4-
taﬁﬁﬁ‘o gbllli‘ﬂ)eﬁ:i ME@B&W?%B&&%@% %1(511%%15?1‘)«7a@&dsufﬁc1ent

washe or| C
2yritH Bﬁlb(sgqli@n‘lm? wl}outvﬁém@aﬁmws@&am @%)ayer s were
extracted wth nethylene chloride (1 x 250 nmL). The

Stupld: IFeepRigaNd{FH cMBF® 1 BedifirthyMl Hipwrasdé-ulsalfedicacidgays,3-

RO SR 2 8- e BRire aﬁ%%%‘%%%ﬂv@kpﬁawlﬁamme

vacuo. The resulting solid was stirred in acetonitrile

(23 splutiohef cagledi (4-amind-benepl) dl dimkthyl-3, hdilfydee periné-as6-dione
b f a

o g a0kidae i) G S RaPL L4 O Pl

Sulgwb?léwi de3(O0ch mgtalyand themyixayre ok te stisand wenne slawiyto ambient
fe‘in PatGyEhRPI BE? ITHRtrBdoh rhigtdrk was ﬁoﬂ&%& Ith kttél Beellit®¥Rished with

6, 7-t.et ur.i | met
%CWP?S e ud i gn&sﬂ% pridide a?"%?éF‘i)(’Bv@dsfé‘i"Pdhe organic phase and
ﬂi&E&oHRi!zEed‘dcpleQ& washings bhadextratteCARHETI BOEFAXE. SThMi-(hblbmed
85...Th ounds cited in
e isier B et oo if SRR U100 B ek i Purified by
tr@;urqtmtm&eyy@ml beatonitrilEs@giyt 8-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 (51%); EI-HRMS m/e calculated for C;oH,CIN;O4S (M*)
477.0986, found 477.0994.

-1 -(2-fl uoro-
-dione (607 ny,




Exanpl e 2 Methyl -1 H pyrazol e-4-sul fonic acid
{4-[ 3-cycl opropyl net hyl - 1- (2-fl uoro-benzyl)-2,6- 30

walc@xo72388, 6, 7-t et r ahydr o- 1H puri n- 8-yl net hyl | P@hEP2003/601289
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am de WD 2004/ 074288 PCT/ EP2004/001289 -40 N, N H'
NS;O 11 FO O rOIN |-V Préfared from

- (4- am no- benzyl ) - 3-cycl opropyl net hyl -1-(2-fl uoro-ben
%Igﬁn-pgerg] di hydr o- puri ne- 2, 6-di one and
1-met hyl - | H pyrazol e-4-sul fonyl chloride. Of-white
sled-Dainethiyl- HRMB radode-¢-abiifoniated [4-4t,3RipHyERHOHSx¢-21B)6,7-

aafound (563 Z xanple 3 N {4- [
SR AL s e Dhe s
enzyl ) -2, 6-di oxo-2, 3,6, 7-tetrahydro- | H
puri n- 8-yl net hyl | \
- phenyl } - 3- net hoxy- benzenesul f onam d '\%Bl O NSAOF O
HHO rONNI-V Prepared from 5\{
8- (4- am no- benzyl ) - 3-cycl opr opyl malﬂh L-1>(2-fluoro-ben
zyl)-3,7- io dihydro-purine-2, 6.difonk and
3- nmet hoxy- benzenesul fonl chl o ite solid; El
HRVS m e cal cul ated {or 505S (M+) 589. 1795,
found 589.1801. Examyle L {4- [ 3-Cycl opropyl net hyl -
| - (2-fl uoro-benzyl)-96g 0-2,3,6,7-tetrahydro- | H
purin-8-yl nmethyl] -phenyl}-3-fluoro-benzenesul fonam de

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 (0.082 mmol) was dissolved in
methanol (70 mL) and dichloromethane (10 mL) and the reaction vessel flushed with
argon before adding 10% palladium on carbon (100 mg). The reaction vessel was
charged with hydrogen gas at 50 psi pressure and shaken for 24 hrs. Additional 10%
palladium on carbon (50 mg) was added and hydrogenolysis continued at 50 psi pressure
of hydrogen gas for an additional 24 hrs. At this time no starting maerial remained. The
reaction mixture was filtered through celite and concentrated in vacuo. The crude
product was purified by chromatography using silica eluted with 10% v/v methanol in
chloroform to give after concentration in vacuo 1,3-dimethyl-1H-pyrazole-4-sulfonic
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 C;oH,;N704S (M+)
443.1376, found 443.1364.
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WO 2004/ 074288 PCT/ EP2004/001289 -41/ F N40 O F O
O N pN N Prepared from

w@2(0402a428$10- benzyl ) - 3- cycl opr opyl net hyl - PCT/EP2004/001289

| - (2-fluoro-benzyl)-3,7- dihydrg-purine-2,6-di one and
3-fluoro-benzenesul fonyl chlori*dé. Tan solid; El-HRVS
g%g cal cul ated for C29H25F2N504S (M) 577. 1595, found
i 5 Exanple 5 :
5- Bronp- 6- chl or o- pyri di ne-3-sul fonic acid
(534 -4 §-Tyolopopyilmethiyly | (2-f@xd-bexoayh -2,6-dioxo-2,3,6,7-tetrahydro-1H-

DAY, 6l - 6. A=A e O HRuUri.n- | met h
i e e S R T R R
rON N I1-V Prepared from
8- (4- am no- benzyl) - 3- cyclopropylnethyl H%«fluoro ben
zyl)-3,7- 1o di hydro-purine-2, 6-di on
3-fl uoro- benzenesul f onyl chlorlde Pi %olld El - HRVB
m e cal cul ated for C28H238rC1FN604S H)+ 673. 0430,
found 673.0439. Exanple 6
5- Chl oro- 1, 3- dlneﬂhyI-IFprrazol sulfonlc acid

{3-]3- cyclopropylvw (2
fl uoro- benzyl) - 2 di 0> -2 3, p—7-tetrahydro-1H purin-8

-yl met hyl | phenv 2004/074288
PCT/ EP2004/ 001289 -4

Step 1: Preparation of 2-[4-(2-acetylamino-4-methyl-thiazole-5-sulfonylamino)-
phenyl]-N-{6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidin-5-yl]-acetamide.

g
Cfﬁi Ei%“

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 mL) 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)-phenyl]-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
CasH30FN;06S, (M™) 655.1683, found 655.1679



Cl G ~-ON FONSN t ONI N/ I-V Prepared from
8- (3-am no- benzyl ) - 3-cycl opropyl net hyl -1 -(2-fl uor o-ben

wa 0044034288 di hydr o- puri ne- 2, 6-di one and PCT/EP2004/001289

1

(=]

1
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5-chl oro-1, 3-di net hyl -1 H pyrazol e- 4-sul fonyl chloride.
Li ght yellow solid; (ES)+- HRVS 4%e cal cul ated for

8H27C1FN7Q4S + 634, 1411 34,141
%ﬁ% eparglign of Nl qu 3r ‘FJFCWF%{?QP%&lX{“i'ZET%&HF% -bgrayhi-2,6-dioxo-
{243 b,3-tetraltydps-Q Py biEh 18yyimetlyZ-fhengisalfarop - 4) methyl-thiazol -2-y1)-
% di. 9xo- 2, 3,6, 7-tetrahydro- 1H puri n- 8-yl nmet hyl ]
-p enye}-am'de N HNSO FOHH/ \ O~NI N L OAN

N |-V 10 A mxture of _ _
5 c hlfosdutiorBefi-ire{ hrptettlmpmpr 4rwithyl4hingole dnsudfoaglathino)-phenyl]-N-

{/4- aﬁlﬁnSYIQJ: Rip? )hﬁ‘i%fﬂ?yg 2l fruck&-bbhHOr- ,@Zﬂ%oxo 1 2,34- -tetrahydro-
AR e 2

nzy t et rahydro-1 .
JAYRERR ’jﬂ i‘» Y hegﬁwn}l "afﬁ Ocfae: 0383 mggol)gn e ﬂT yvapﬁed to 50 °C was
rfedabdl veiiea ChdoqK hé&ls(sbaﬁmm} drafide sotetio@ (34 M126.083 nnadl). The

Tutioliave 158 0 B mrp%w ihis ettt g fpiated in vacuo,
Vthhltdni)ﬁdﬂh)g]etea,tzexd acidifiedRapt] bdmhtlaa 19NN pgieoliohy&échlbribacid
’%%)luttfgins({) b'rHE) 'flﬂ?mﬁ}?tﬁﬁtv\rﬁr}:op%ﬁ nfl l<1111 g? zbglﬁu tfﬁﬁfx‘é&htlﬁg ?cﬁféls were
cdellentediy ﬁlﬁgrhamwasbeql mthow;rgw;qul\;;wwq éﬂ?;@(@m&&é
CREGENTAV S )'affordé@w-%l[@g cv@ o%y tha-1S0-iforolhinSyl)-2,6-
R RS ISR R Br Gl BT eI T st dhiazol-2-
(yD)-¥ceBdmidk 16.The;, Eﬁ@]ﬂ%@ u§ar1 *(/)v%i}teﬁoh(d;\/HABtHRMS m/e calculated for
SO &&ﬂfﬂé A8 O el %& bigolfifnethyl-thiasole-5-
sulfbmiccagdf{m 6exye1dprca:r)rhnﬂhyie]eﬁ2 -flavedbénzy. a”c@rdmo 23,6 3rtdtrahydro-
g) hﬁeg ¥1l_le't ﬁvpﬂgﬁyﬁigﬂnfd A‘Clélﬁ?{l)lfooﬂeﬁ 2G4 15(524 g, 109 O%) as a white
501

opr op uor o- ﬁ/
RMS m/e calculated for 27H26FN7O482 M+ )+ 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-fluoro-benzyl)-
2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic acid

salt
\NYNH
n:s,fj
F 0 H ‘ ©
@A Y -
N

Prepared from 2-[4-(2-acetylamino-4-methyl-thiazole-5-sulfonylamino)-phenyl] -

OH

N-[6-amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-tetrahydro-



WD 2004/ 074288 PCT/ EP2004/ 001289 -43
2,3,6,7-tetrahydro- 1H puri n- 8-yl net hyl ] - phenyl } - am de

wQo 2@4/0nm2865%) as a white solid; (ES)+-HRVMS m BCT/EP2004/001289
cal cul ated for C28H28FN704S (Mk@+ 578.1980, found
578.1987. Exanple 8

5 Yg}%l%m ﬁ,é’% g%ﬂ(gtl_ag%% {N&]*’(G gly (% %ﬁ i SSIli'Ill/ef c%li]cu‘fatgc(l: IfO?‘ éz7I’iz5FN704S2

M-FHNW%Q%BHBwﬁd pod@tsd7met hyl ] - phenyl }-amide CI N N
H- NSO OHHO ~-NN IN QAN This conpound was
by a conbination of the routes outlined in

%ﬁﬁ%{ﬁz 1, 2 and 4. Step 1: Preparation of

6-ami no-1, 3-di met hyl -5-nitroso-1 H pyrim di ne-2, 4-di one

3,5-Bimethyl-igorpzole-Aismifgnic agd wﬁﬁﬂcécpmppxlmﬂmlﬂa@ -guoro-benzyl)-
5 62@&163@ 43,87 ByRIgHIEH Herl 10

nmol ) was di gggﬁ;gbﬁﬁ 1 vgal%' eﬂgd ?aﬁgfﬂglggtl c acid

(50 nmL total volunme) at 80 C and SOdI umonltrlte (20

nmol ) added in portions. After the ad was

conplete the reaction m xture was sty at 80 C for

1 hr. Cooled in ice for 30 mins then -r :tgared and 15

washed with water. The preC| pltat scdrl ed in vacuo
to give crude 6-am’ 013

di met hyl -5-ni troso DY e- - di one as

ared-vi ol et col or Imﬁ\vvn c s of sufficient

purity for subseque ut additi onal
purification (89%. Step 2 Preparat| on of
56d|amn013d|methyI-IH- rimdine-2,4-dione. O

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. White solid; FAB-HRMS m/e calculated for CysH,,FNzOsS (M+H)*
10 579.1826, 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

|
N
)
“-:S:%N
F 0 q
O XX

Prepared from N-[{6-Amino-1-cyclopropylmethyl-3-(2-fluoro-benzyl)-2,4-dioxo-
1,2,3,4-tetrahydro-pyrimidin-5-yl]-2-[4-(1,2-dimethyl-1H-imidazole-4-sulfonylamino)-
phenyl]-acetamide. White solid; FAB-HRMS m/e calculated for CpgHasFN;04S (M+H)*
578.1986, found 578.1976.



N NH2 O N NH2 WD 2004/ 074288 PCT/ EP2004/ 001289 -44
Crude 6-am no-

wa 2@4074288 hyl - 5- ni troso-| H pyri m di ne- 2, 4- di on_CT/BP2004/001289
nol ) was suspended in water (57 m.) at 40 C and
treated with sodiumdithionite317.5 nmol). After 20
mnutes at 40 C the reaction mxture was warnmed to 80
Expmplesd nins and then cooled in ice for 30 nins. The
precipitate was isolated by filtration, washed with

Q¢ tHylS1 MeirdazalRd-glilfopel ddid MaFBJchld?rGﬂ)ﬂﬁleﬂleldf(2-ﬂuoro—benzyl)-2,6-

6- di aninp- 1, 3; di pet hyl - ri.mdine-2,4. dione as a
%ﬁ%t’é’g‘g}ggeu BY‘?TB'\r/ﬁ"lpgﬁniléégng%h@ﬂ]?g?w&}éﬁfndﬁuri ty for
subsequent use wi thout additional purification (80%.
Step 3: Preparation of \

{4-[(6-am no-1, 3-di net hyl - 2, 4-di oxo-1, 2, ,Y}-tet rahydro
- pyrimdin-5-yl carbanmoyl) -methyl]-phe Iéq- car bam c
acid tert-butyl ester. OHH ~NNO NI _NHO kG < 10
To a solution of (4-tert-butoxycarbo ngTﬁ)no- phenyl)
-acetic acid (0.825Fmol ) oand cry

5, 6- di ami no- 1, 3-di ngt hyl - | pﬁ{lim
f oNmani

dife- 2, 4-di one (0.75
mmol) in N, N di 3 mL) under argon at
25 C was added 1-( N i no-

propyl ) - 3-et hyl carbodi i d¢ hydrochl ori de(0.825 nmol)
and 4-di net hyl am nopyri di ne (0.15 mmol ). The
reaction was stirred at 25 C¥Yor 18 h. At this tine,

the reaction was concentrated in vacuo. The residue

was iturated w wat and the resulting solid .
R e e

d+2, b+ tetrahydoarpytimidin fS5eylit2eldud emgthy]-1 B-imidazole-4-sulfonylamino)-

AL AT-deeparfl] de it e R4 1 s e 253 DS O R Bhg

[ n&gI %Teg%rgibdagenoy lge-sgrr’%el?’hyl §?OI?J(I%2§P§§/6 F‘}%@g @%’rﬁ %crlmc% 4

ert-putyl ester as a light beige solid which was of

fopPisilent purity 20 for subsequent use without
addi tional purification (87%. Step 4: Preparation
M dshl6 R Tinidezble3t-stil fomidweid £ BB 9k 0-(2RioBo-beh Bl )-Bb3dH6-2,3,6,7-

o TR AR ey el

|

_§:O
o)

Prepared from N-[6-Amino-1-butyl-3-(2-fluoro-benzyl)-2,4-dioxo-1,2,3,4-
tetrahydro-pyrimidin-5-yl]-2-[4-(1-methyl-1H-imidazole-4-sulfonylamino)-phenyl}-
acetamide. White solid; FAB-HRMS m/e calculated for C,7HFN,04S (M+H)+

15  566.1986, found 566.1971.



.HCl  Crude
{4-[(6-am no-1, 3-di net hyl - 2, 4-di oxo-1, 2, 3, 4-tetrahydro
WO poosiond2es n-5 25 yl car banoyl ) -nethyl]-phenyl } PCHEPZN/G01289
acid tert-butyl ester (0.65 mml) was added to a 4M
solution of hydrogen chloride i - p- di oxane (10 nlL) and
%E%@ mllxture stirred at anbient tenperature for 2 hrs.
my?% pitate was isolated by filtration, washed
with p- dioxane and ether then dried in vacuo to give
dviettigl - NH{i6vi daviotend-tulBorde med (i [3-Butdl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-

S o SN PR By e

PCT/ EP2004/ 001289 -45 salt as a |ight b;i ge solid

whi ch was of sufficient purity for subseguent use

W t hout additional purification (quant a/‘yl ve). Step
5: Preparation of

8- (4- am no- benzyl ) -1, 3-di net hyl - 3, 7- o-pur| ne-2, 6
-dione. NH2 OHHN OINN 15 ution of
crude

N- ( 6-am no- 1, 3-di y -dlkbxo- , 3, 4-tetrahydro-
pyrimdin-5-yl)- 2 am o- -acetamde

hydr ochl ori de salt (0. )\1 in t hapol (35 nl)
was added 10% w/ v aqueous d| um hydrOX| e (3.4 n)
and the mxture heated to C for ~ofhe

reacti on m xture was concent ated in & uo to dryness
and the residue triturated with warmtetrahydrofuran
and filtered to renove 10 insol uble inorganic

5 mat effrépared frond N[ Elfﬁhmo\#\ﬁbu@@-ﬂ@(enﬂdcﬁb&ﬂnmﬂ)—QﬂccﬂiOxé-Q 2,3,4-

rude .8- (.4-
Py PR BT B B emidasolssd-sub o) ey
sodtiungdee Whitgsnlids yRWfosﬁbkhg:ﬁhé%S (e HptHtat ol = 566.
additional purification (58%. Step 6: Preparation of
xR p;g- 1, 3-di et hyl -1 Hpyrazol e-4-sul foni c acid
{4-] - dirrethyl 26diox02367tetrahydro-

ﬁ%#%y& @Prqw g%vh, (9*21%5%/{'2£ng%) 2,6- d}05X0T83a6 7S’9e|trlé|1£1yc?ro 1H-

10 pudindg-gRhdtiy Phénd}-DNNrdimpthylsafadide- di one (0. 2 nmol )
in pyridine (2 nL) at 0 C was added
5-chloro-1, 3-di met hyl - 1H pyrazol e-4- sul\fonyl chloride
(0.2 nmmol) and the mixture left to stir &rd warm
slowy to anbient tenperature overni hB..OThe reaction
m xture was poured |nto etIg)yI acet , washed with

CQ“

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 CysH2FNgO.S

15  (M+H)" 527.1877, found 527.1858.




1M aqueous hydrochloric acid until all pyridine was

renmoved fromthe organi c phase and 20 the conbi ned
waoueonessvashi ngs back extracted with ethyl acRCHEPR2004/001289

The conbined organic |ayers were dried and

concentrated in vacuo to give “ad-orange solid.

Purified by trituration with warm acetonitrile to

dﬁ@ﬁﬂﬁﬁgﬁloro 1, 3-di met hyl - I H pyrazol e-4-sul fonic

acid {4- [

Js-ehwrdsmm&l&nezhﬁ 1diwﬁz&e?4-ﬁllf6nicacfch{4ym@cﬂdﬁr nBch§k Y- (2-

e e e el 2o ?e&aﬁzs%@‘i@%%f‘ﬁ%w%%«%ﬁxl@%%nﬁﬁmthﬂ-

4mﬁd@986, found 477.0994. WD 2004/ 074288
PCT/ EP2004/ 001289 -46- Exanple 9
1, 3-Di nethyI-IH-pyrazoIe 4-sul fonic acid\
[4-(1, 3-di et hyl - 2, 6-di oxo-2, 3, 6, 7-
tetrahydro- 1FLpur|n 8-yl net hyl) - phenyl \ka ide NN N H
NNSAO O6 O INAON 1 5
5-Ch|oro-1,3-dinethy|-|FprrazoIe-4-
{4-]1, 3-di net hyl - @-diox
2,3,6,7-tetrahydro-LH puri -SNyI I ] - phenyl } - am de
(0 082 mmol ) was d anol (70 nmL) and
di chl or onet hane (*‘)/V nd I h& reaction vessel
flushed with argon beﬁbréNadaing 10% pal | adi um on
carbon (100 ng). The reactLmevessel was charged with
hydrogen gas at 50 psi pressy/e and shaken for 24 hrs.

> Additional 10% 1o pal |l adi um on carbon (50 nmg) was
added and hydro?enoly5|s conti nued at 50 psi pressure
oterhy drrspratigm of Mottedbusegicabondtmothyhaminodtphenyls-agqtipmcid.
no starting maerial remained. The reaction mxture
was filtered through celite and QOncentrated I n vacuo.

The crude product was pyrifi tography
using silica eluted wt 10 h
chloroformto give afp@ .-n tra |on |n vacuo

1, 3- dinethyI-IFprrazoIe 4- sulfonlc 15 acid [4-

§/I1ngt rre h%gh(% ? (tergﬁutoxycarborgrlt ettﬂﬁhaﬁglgj-]ﬁtl-x?ylﬂ élcre]:tlg acid

methyl ester (prepared according to the procedure of Hay et al. as described in J. Chem.
10 Soc. Perkin Trans. 1 1999, 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

1T§1m|c aci d
6]

mins. The reaction mixture was cooled in an ice bath then washed with ether (25 mL),
acidified with 3.0 M aqueous 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 colorless 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 0 '
P
@AJ\J\/'[Y\@LIJLk

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}-



amde as a colorless solid (38%; EI-HRMS nife
cal cul ated for CL9H21IN704S (M+) 443.1376, found

waad403048 WO 2004/ 074288 PCT/ EP2004/ 001289 - BGF/EP2004/001289
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Exanpl e 10 N-(5-{4- [3 Cyclopr§gylnethyl | -
(2-fluoro-benzyl)-2, 6-di oxo-2 6, 7-tetrahydro-1 H

i ns 8-yl h
R Farde Pt el o el SsnA b e er
Nut¢xyc8benylHnetBE-nine ) Phickyl] -aCetic akidWv4d dsedNinNplace\bf (5-tert-
%&S%arz)gﬁﬁgﬁ rﬁﬂt gl%ﬁlj{g aﬂ:euc %Chd C{‘hde éél él [6- aguno f(8 r%ﬂog?nbﬁnZYl)'
R4-disrerlyd.3.4- tp\tralj Cripiyyiondin- 5-y1carbamoyl] methyl} phenyl)-methyl-
| caMediOR:® EBH Hﬁ'@yhé’slterewag %bfeldr%ara]@ QRN Lahdzwﬂicﬂ 'v«%%‘ Wmm

3, 4- etra dro-p di n- 5- “acetamd

ST pupsedues® phed withquq adslitAnglgusicaOf

N-[ 6- ami no- 1- cycl opropyl nmet hyl - 3- (2-fl uoro- benzyl)-2, 4
-S¢hpcﬁcd3re11ﬁat10n of(4 { [6- amlno 1- cyclopro ylmethyl-3-(2- ﬂuoro—benzyl) 2,4-

]d’l t4e Eral;% nng I@%&ﬁ’&ﬁ yl] m%éiyﬂglp ey %ﬂ) Sarbamlc

mwdﬁyﬂﬁﬂmﬁ§ﬁéu 6 nL) was stirred at 25 C for 5 m n.
This solution was then treated with

2-acetyl am no- 4- thyI |a oIe 5-sul fonyl chloride
(44 ny, O. 17 ture mas stlrred
at 25 C for he ea¢t| o

poured into a m iyl en meg O )

and a 1.ON 15 aqueous hy rochforic acild solution (10
m.). This m xture was ext ted with a 1/9

nmet hanol / net hyl ene chl oride solution (1 x 50 nL). The
organi cs were dried over

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;butoxycarbonyl-methyl-amino)—phenyl] -
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 0O
spe e
o%\N NH? H/

.HCI



magnesi um sul fate, filtered, and concentrated in
vacuo. Flash chronmatography (Merck Silica gel 60,

wQ3@44008s8resh, 7/ 93 met hanol / met hyl ene chl or i dBQT/EP2004/001289
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af forded 2-[4-(2-
acetyl am no- 4- met hyl -t hi azol e-

cycl opr 0 $ﬁ%¢ﬁ§?m§ m(eﬁhch atessribs er tile prepagtign of N-fp-gmino-1-

4ydepron byl By (2-fluckiorbénzyl) 2,4~ dinseldhs, deaett Afyddo-pyrimidin-5 -yll-2-

74 inifs pRen Bl HEdiblE R oI E LS sBL G phec (4-(16-
zgea?dmz@@rmmaﬂ:zb d@szzsbenzyhsz &digropl, 2. Brdeistrabydron

1m1d1n 5-ylcarbamoyl]-methyl} phenyl -methyl carbamic acid tert—butyl ester was

i facs s Wh T eSbnaRy Lr.czsctlanyrpmmeﬁwi»f&y&r@wy{]qenzyl) 2:3o-

1ﬂm&yétﬁaﬁyﬂaﬂpyﬂn}mcﬁn@ﬂbatbaﬂlbylaﬁlﬁﬂthﬁ}—ph)znyl)iﬁz&barﬁlcdﬁld rt-butyl
58 N-90 ABliper L crcloproprime ik 313 ors beraD figioshPAdy

e redvylra- pw.lmgim 5-yl]-2-(4-methylamino-phenyl)-acetamide; hydrochloride was
Bﬁta@ﬁ@m a fré‘éﬁ(‘sloﬁgm W&to'? thﬂigleé‘?%ljljlﬂy}?%fs ?eg]tﬁgllrlﬁ) udsgd ?Vétgout

é 4 tetrahy pyrim
ﬁ‘g 1“9“ Hiesti9ni n et hanol warnmed to 50 C was
treated with a 10% aqueous sodi um hydr oxi de sol uti on

StepFH Hrhpar@thB?fh Nifﬁta)nln$hecycfc@@@1iyllﬁﬁth\9vﬁ5 (Qiﬂdolt@-@te@iylﬁ@él -dioxo-
> | e ntra
SRR e

wilfdnyd)- meﬂlyNaammdeplgnlﬂl}@metaimh@| c acid to solution

(0.9 nL). This mxture was cooled in an ice-bath. The
resul ting solldstere ol hect ed by filtration, washed

with water, and

acetonitrile/ ) a f0|1ded
N-(5-{4-[ 3- cycl op) i.,o
dlox02367tetrahydr 1H

- phenyl sul f anoyl } - 4- et -t hi azol 2 ) -
(16.1 ng, 29.7% as a white solid; FAB-HRMS me
cal cul ated for 15 C29H28FN705S2 (I\/H—|)t 638. 1656, found

638. T@‘lﬂsohﬁl{(‘)ﬁ of NATB-Bisth- TRy QY propPindd R 165- B- 18 oL M §1)-2,4- dioxo-

? 2 Foteipbydin BEnidie Ryl -(¢amsthylaminerghsyil)-acetagnidedugrochloride
ﬁ) B4 comibrd] pinr eyiidetieq 2. Shit . prrad i&cﬁd%Ldlﬂ‘dlbY%i ~dphemy v\i}; yrafoléa-sulfonyl
IPLg ?(L%B‘tacet I Cafp?ic thg gf’%ﬁf(ﬁt@'ﬁé‘d@gﬁ 0%, s t&lgezkor%S hrs. The
(mﬂ*{)&nﬁgﬂrel@&?poufrcdjmdo Bﬁﬁloi@né'ﬂlaﬂ'hmctwmhﬁdl melise eiitheldOM aqueous

PSSR 51080, AL 0 SRLOING
eencspUatedin Faguot Rpeiied by cremategnaphyaising silica eluted with 3% v/v
Mtﬂa%oph‘ﬁdlgﬂbﬂﬁﬂétﬁﬁ{enw give N2 Gfahﬂl% q cl%ﬂfﬁ/d Imeth l 3-(2- ﬂuoro-

| ox t et dro
%r}zyﬂ 1cpf'o| },?,éélrtgtr %g{%%@yggpém 5—y 2 ?4 J 5-c oro c{l imethyl-1H-
pyrazole-4-sulfonyl)-methyl-amino]-phenyl}-acetamide as an off white sohd (53%).

2450l fonyl am no) - phenyl ]

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-
ylmethyl]-phenyl}-methyl-amide.

To 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-[(5-chloro-1,3-dimethyl-1H-pyrazole-4-
sulfonyl)-methyl-amino]-phenyl}-acetamide (0.119 mmol) in methanol (2 mL) was
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wQ de0¢a728%t yl am no- 4- met hyl -t hi azol e- 5- sul f onyPEIEPZH)4/01289
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henyl] - N [6-am no- |
-cycl opr opyl net hyl - 3- (2 fl uoro- Benzyl) 2, 4-di oxo-1, 2,3

L, R S R0 R o
éalfel. ahed Therm@h 7kl 6EMNTO4SRd i Mldﬁ))-lanﬁgﬁe ddis0ys fesidnd acidified to
ggfa ;j%ﬁl @g{%eggg%bﬁ?éﬂ%éﬁad1 yi('}ié %ﬁé@fsoslug’%e%sﬁ)ﬁ v§a§ Ekﬁ‘acted
GRbrm, fscornble@ dﬂyr@uf@nnwmfs| Wﬁsheq/wrtbbhtyb ] dned with
ﬂgﬁ&%&l s@lﬁt@eﬁlgr% atl SrRerttrdledn vacho. AN rNidRIBPABE rated with

%e(%saeﬁrﬁls ¢ gigg erdinrapyt-Aipethyl:- B prrazelsat-sfraie3aid (4[5 o
Icpolﬁpro@ylﬁa&hyfl-]t—el ﬂﬁd&lybdfsnz}d)'-a16ﬁd116kd51—-25,6;ﬂtet2ahydro 1H-purin-8-

%ﬁ-nétﬁ?l? p%ergﬁ; @{eéféyls o %gs! &G Logle (o 5SS @Z%y(ﬁ%r@?ﬁy HRMS m/e calculated

(ézuHa;lCéH\Tz‘(bﬂS @@ﬂ@)’fﬁmm formaaws 1366.579. 1826, found
579. 1822. Exanple 13
;K%n @t hyl - 1H-i m dazol e-4-sul fonic acid
-cycl opr opyl net hyl - 1- (2-f | uor o-

gﬁ{%&% %Sﬂ%f drlg(i?ﬁ)a(gé %4 ?3 cyc?ogrglta}glfarlréﬁ%fli—%_—(%Fﬁlgolii)l-benzyl}/ 2,6- élOXO-

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

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, ] = 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, 8H),
5.16 (s, 2H), 3.93 (s, 2H), 3.86 (d, J = 7.3 Hz, 2H), 1.30-1.10 (m, 1H) and 0.50-0.30 (m,
4H); EI-HRMS m/e calculated for Cs,H,7FNgO4S (M+) 610.1798, found 610.1804.
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Prepared from

wORGodHOABNO- | - cycl opr opyl met hyl - 3- (2-f | uor o- beP@l/EP2084/d01289

-di oxo- 1, 2,3, 4-tetrahydro- pyrlsgu din-5-yl] -2-
[4(12d|rrethyl | Hi m dazol é-4-"sul f onyl am no) -

%g g acetam de. Wiite solid; FAB-HRMS m e
carcitated for C28H28FN704S (I\/H—|)+ 578. 1986, found
578.1976. WD 2004/ 074288 PCT/ EP2004/ 001289 -50-
E)(‘éﬁl‘ﬂﬂé3 Lychptr byl thyl - (A flaok@-bdnzyl)l 2,6ndicxa2 B, 7- tetrahydro- lH—

1)-2, 6-
o R T o e R i N
-phenyl} am de PN H NS;OF 0O HHO rOIN
Prepared from

N-[ 6- Ami no- | -cycl opropyl net hyl - 3-(2-f1 zyI) 2,4
-di oxo- 1, 2, 3, 4-tetrahydro-pyrimn din-
[4-(1-met hyl - 1Hi m dazol e- 4-sul fonyl a

phenyl ] -acetam de. White solid; LR _fgab C27H26FN704S

(MtH) + at m'z = 564. Exanple 1
Met hyl - 1H i m dazolfe- 4- sultX on| c

{4-[3-butyl -1-(2- 4 uor0-benz I)- 5- di oxo-2, 3,6,7- 10
t et rahydr o- 1H-pu 8- rret|h -/phenyl } - am de
hydr ochl ori de sa S

8-(4-Amino-benzyl)-3-cyclopropylmethyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione was condensed with 4-acetamidobenzenesulfonyl 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-ds,
300 MHz) § 13.53 (s, 1H), 10.36 (s, 1H), 10.23 (s, 1H), 7.75 (s, 4H), 7.40-7.05 (m, 8H),
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 Cs;HzoFNsOsS (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-
methyl-benzenesulfonamide
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N-[ 6- Ami no- | - butyl -3-(2-fl uoro-benzyl) -2, 4-di oxo-1, 2,3
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S S S0 S SRR 5 oo

Ntrine-2,84dione whazohdendeds with drtiolneaesutfofyl- chlonde under the conditions
[ﬁeﬁHﬁéﬂf déscﬁﬂge(f ﬂo% qu &Ptzeﬁl ﬁd E 93( gff %rhg e §olid (59%); "H NMR

NP O SoVED) Rab S LD, 10 o (& = BH Ky, 25)| 7.45-7.25
NaGORY, W20 (d,798.4 Hz52ﬁ§ enpr@dy £ Isomz, 2H) 5. 12 (s, 2H), 4 02 (s 2H), 4.01

Y% £Peoals B sjﬁ%%gfsglugﬂ fm,bzgss% 235 R0 5% 3 = 7.5 1,

[3H) EI-HFERM /2 khlcuthidd fal @M d0LS M e8 870097, fbend 537.2090.
acet am de. Wiite solid; LRVS for C27H28FN704S ( MtH) +

566. Exanple 17 N-{4- [3-Cycl opropyl nethyl -
2Pﬁuoro benzyl) 2, 6-di oxo-2, 3,6, 7-tetrahydro- I H

1 8-yl meth - phenyl } - N, N-di net hyl sul f am de HH
ﬁwq%ijrg;%su ﬁ(;/r@cqtqlﬂé ][3 C}E)cloprgp)};lmethyl 1-(2- ﬂuo);o-benzyl) 2,6-diox0-2,3,6,7-

tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic acid salt

0 7 N

F>‘)J\OH }:]_” =—o—
Spey
2\

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-dioxo-2,3,6,7-tetrahydro-1H-
purin-8-ylmethyl]-phenyl}-amide trifluoro-acetic acid salt (5.2 mg, 13.8%); LRMS for
Ca8H35FNGO4S (M+H)" at m/z = 561.
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N-[ 6- Ami no- | - cycl opropyl net hyl - 3-(2-fl uoro-benzyl)-2, 4

WO cioaxni288 2, 3, 4-t et rahydro- pyri m di n-5-yl] - 2-PCHEP2004/001289

(3, 5-di net hyl -i soxazol e-4-sul f %yl am no) - phenyl ]
-acetamde. Of-white solid; FAB-HRVS nie cal cul ated
{;‘%5?%%?27%6048 15 (MtH) + 527. 1877, found 527. 1858.
074288 PCT/ EP2004/ 001289 -52- Exanple 18
5-Chl oro-1, 3-di net hyl -1 H pyrazol e-4-sul fonic acid :
D433 -€yeloopmybyetht hy2-fliof@benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-
LRYRSIEN] - - dj - t et rahydr o-
F)Ill—ll-ﬁ%usrl?n 82/'1? %tg“r?gf %e%%gﬁl%%f%c%ehyl - amde C NN
N/SSO FOHH\ O~1 N ONNI-V5 Step 1:
Preparation of _S/:
[4-(tert-butoxycarbonyl - net hyl - am pt&?l%l ]-acetic
acid. O"Y_ HO O TdFa sol ®ion of
[4-(tert-butoxycarbor) | Nam phenyl] -acetic
acid nethyl ester ing to the
procedure of Hay etN&f. g ibed in J. Chem 10
Soc. Perkin Trans. 1 1999, [19, 2759) (2.68 mml) in
nmet hanol (10 nL) was added %A aqueous lithium
hydr oxi de solution (13.7 nL) and the m xture heated to
50 Cfor 35 mns. The reaction m xture was cooled in
an, | 82biblnd Benpesbemo ok dli fi il
W t.h % o.M aqueoﬁl\g\@ﬁ d%gm%?igihgg(ﬁ:i(g%tﬁlg?%ﬁegz@cé\kziq‘ﬂﬁo_
BETiRe 2 fgdione wabermdsgsednvighmethagesytfony! chinaidsuadenihe sprditions
pesidsy dib@ibeliYo fivt tHeatdtesulmaRede WahlbRhRE sl 28%); 'H

ROVR LB ALES U0 R 3 e YD 9.6 D 0190 (o 8B 304 (s, 21D,

adn ds, 281)a3.20( b1 =56 HaoRHY 2.8776%4H), B26.05 (nkriépao.d0i0ms (m, 4H);
P 85 P oD PP S B2, o 427 PPy
d

ro-
Example 24

Ci

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

H*ﬁ:o
0]

Sper
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%); 'H NMR(DMSO-ds, 300 MHz)
6 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, J=7.3 Hz, 3H); EI-HRMS m/e calculated for CpsHNsO4S (M+) 481.1784, found
481.1781.
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pyri m di n-5-yl car banoyl ] - net hyl } - phenyl ) - met hyl - car bam
ic acid tert-butyl ester. FOHHNIOII ONNHD NO H

wa2@doPrepared by the sanme procedure as descri BETEPIING/001289

the preparation of (4-{ [6- anlno-
3-(2-fluoro-benzyl) -2, 4- di oxo- P92, 3, 4- tetrahydro-pyrim
ggln car banoyl | nethyl} WO 2004/074288

4/ 001289 -53 phenyl)-carbamc acid
tert-butyl ester (exanple 1, step 4) except that
[54Cliloeo-,3- &m«bkxldé{—tpmyblemmﬂ@oh}camm{@) F3pbwetply 1 {(2-flaess-benzyl)-2,6-

f .

P SRR e AN Piridin s (4.
[ 6- am no- 3- (2-f | uoro- benzyl)
2,4-dioxo-l,2,3,4-tetrahydro-pyrinidin-SJyIcarbanDyI]
-nmet hyl } - phenyl ) -nethyl 5 carbam c acl yent-butyl
ester was obtained as a yellow solid whi was of
sufficient purity for subsequent uséh_ it hout
addi ti onal purification Step 3: P c?ﬁ?on of (4-1]

6- am no- 1 -cycl opfopyl hyI 3 uoro -benzyl)
-2, 4- di oxo-

1,2,3,4-tetrahydr ri d| arbanDyI]

- met hyl } - phenyl ) - metfly NlC acid tert-butyl
ester. FNO~1QIlI N N NO 10 Prepared by the

same procedure as descri be for t he preparation of
(4-{ [6-am no-

1-cycl opropyl met hyl - 3- (2-fl uor o- benzyl ) - 2, 4-di oxo-1, 2,
3, 4-tetrahydro-pyrimdin-5- ylcarbanoyl ]

- met Aisicopipemyld)was prdansdbyade dodte blitlinet yh sehsin@s 1 and 7.
(exanmple 1, step 5) except that (4-{

m 2 tetrahy
gﬁgqp I’r}lglgnﬁatg&j é% éfgg QS %Mh}i—%z—fﬂ 1%518%1% atid d1§’en%yl eStet.
- met hyl } - phenyl ) - nethyl car bam c aC|qK;ert butyl ester
was used in place of (4-{ [6 a

| - cycl opropyl met hyl - 3-RHGH,0 zyI)-2,4-d|oxo-1,2
3, 4- tetrahydro-

pyri m di n-5-yl car banmoyl ] - neth&ﬁ&cﬁﬁ@nyl) carbani ¢ acid
tert-butyl ester. Purified by chromatography using

S: l/'ef&as I E‘Aé}q'- p\gntasgu%/f’e%/ butgggap%nc%memylsﬁﬁflogd%% Bedt@d with
alb@y@{(l e rfﬁlnlh ;mxtgrq wae dtigred @t B2 MG yor) L02nin. ditdhie time2the
Poattid S WadB¥HEQwith 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 Cp,H;sN,06 (M-H)" at m/z = 405.

Step 2: Preparation of 2-(5-amino-pyridin-2-yl)-malonic acid dibenzyl ester.
~oNH,
PhCH,0,C | NP

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
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(63%vyield from
[4-(tert-butoxycarbonyl - net hyl~ Qi no) - phenyl ] - acetic

Sng st P pitron JERabe DR b gYes el £ 35 CHop AR 2y Abthis time,
thci: cHactia@ wis ﬁ’lte_’iecﬂtlire?gka&ddth: Al trate dzgm e(ﬁlcrey{r%tlegl lrﬁ? Va;:quThe
R SRR SR b I A RS b S B oSt =
-sarFiee paitesds bydivmechbaive sphutinndlrissl ares sadibmgulfae, filtpeed, and
Qgﬁ@{i‘ﬁﬁkédcm vafudYoldBroflb N9-amin S Y5 HAR- 2N BBIoRYd 4cR dibenzyl ester as

é‘er[)P‘)’ VComibEgd; RS for, GoFlahlQ: My DI #f 8V A=5791 |
-2- (4-am no-phenyl)-acetam de, hydrochl oride salt
(%eiﬁﬁpﬂ’lepératisﬁ ep2-63-(8xbRps- 11 Ndimd Kyl {LH-pyraadlenPsulfonylamino)-

yﬁﬁﬁcnl ?‘R’th%irogl%a cldi%ergzzyl gsltel%or o- benzyl) -2, 4-di oxo- 1, 2,

pyrimdin- 5 yl car bamoyl ] - met hyl } - phenyl ) nmet hyl - car bam
ic acid tert-butyl ester was used | pI ce of (4-{
[ 6-am no-1-cycl opropyl net hyl - 3- (2 [ u OA,\penzyI) 2,4-d
i oxo- 1,2,3,4-tetrahydro-pyri 5% rbarmyl]

%’-’ t ester.

- met hyl } - phenyl ) - car, aci
N-[ 6- Ami no-1| - cycl oprpggg;lc??g uoro benzyl)-2,4

-di oxo-1, 2, 3, 4- tetrahydro- Mr(n.m:ﬁil n-5-yl]

-2-(4- met hyI am no- phenyl) - acet arfi de; hydr ochl ori de was

10 obtained as a green solid which was of sufficient

pur i tysdlutiorseftds Eqamirto- ppridinyd-ylhranslonia ddil dileemay] ester in pyridine

lh k& gb '

Q%ié )?C ((9) gr%g& trggtﬁﬂ V\Eftél $ 5@?{’1{' g?aﬁ@eﬂfgfl g}dﬁ%&@q sulfonyl chloride.

1Lhe reactiop é@lpcgﬁ?ma@ qdﬁep diowlswaam ta anq was stlrred at 25 °C for 24

Gﬁlﬁghhﬁ :‘ti‘ﬁ‘lel t&t@?d@hﬂﬁbﬁﬁm e@<|;q@d & @°C and %c1d1ﬁle:d to pEL H=1 with 3.0
@Sgn éyg]%tﬁ%é;‘(\%g(jggélﬂgﬁt_ e 1}esu_1t?1§:gertn?xrpureewas extracted w1th ethyl

acetate. The organics were washed with a 1.0 M aqueous hydrochloric acid solution,

water, and a saturated aqueous sodium chloride solution, dried over sodium sulfate,
filtered, and 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 Cy7H,5CIN4O6S (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

Cl/

g

~Z 0O 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-
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- 2- (4- met hyl am no- phenyl ) - acet ?ﬁT de; hydrochl oride
(0.246 mmol) in pyridine (2.5 ML) was added

-chl or p- L:.3-di net hyl ~pyrazel e-4-sul fopxl chl ori de.,

R S e ey G el Rt o3 g a alogiess Sics LRMS for
t@rideClY40.8 (MarH A&t hy/s= 3TBB420 reaction ni xture was

poured into dichloronmethane and washed twice with 1.0M

aih Q&“ﬁfgﬁ%ﬁ?ﬁ%@dﬁ%@%@%?F?%‘?ZZQ?#W beRpIr e dioFta s

VElEHY drpRyiimidiag- oyl ShiborPashdefioab bdimetihiy L pirazelefytfanylamino)-

Wytidim3 2eyV| acetan@ifanol i n di chl or omet hane to give

N-[ 6- am no- | -cycl opropyl net hyl - 3-(2-fl uoro-

benzyl ) -2, 4-di oxoF1, 2, 3,8-t et rahydro-pyrimdin-5-yl]

-2- {4- [ (5-chl glo-1,3- in%lh -1 H 25

pyr azol e- 4- sul fmjl;l Memi(lp- et ani d;a

as an off white 9 St > tion o

5-chl oro-1, 3-di net hyl%- I pleg%oI e- 4- suﬁf o%l C\,NiCi d

{4-[3- cycl opropyl net hyl - ca” N

| -(2-f1 uor o- benzyl ) - 2, 6- di bxo- 2, 3, 6, 7-t €t r ahydr o- | H- pu

rin-8- ylnethyl] -phenyl}-nethyl-amde. To a sol ution

of N-[6-am no-

| -cyq I o9 Bededa; P Zithidzok-#a6l miad)- -
f)’S’r ; E&it%fé fﬁﬁ%—lr['zg _(%—%cét%iaﬁ%m@%%&]ﬁﬁ_ %1'_13%12_% Bk Amind)-phenyl]

%\g— @-ﬁp)dlgcb-_ T?Y%QéT%{Iﬁ%}Lerﬁ?%ial'l%rib{’@zﬁ -2,4-dioxo-1,2,3,4-tetrahydro-

j@l}tﬁfrﬁdiylLS-ylliatétyiniMeﬂﬁhplﬁ hgn%ép} %)gﬁgéspg isichg [6-05hBroTM8-Jimethyl-

| n . WAS . .

AP e O wital i SRt d b 0reiF o d qnd s daminarkbutyia--

iydrokentyl)so-pyiiondipe-2M-lionndV i henminat ibetyhad 2 dthoro-bszyl)-2,4-
v [ p _ € a . ne| Wil kel 1 | r_] o 2 1 A

ChRLL 3 Bty O LR R ( SERUES P RN 3P Brrasole-4

sufemianing tpeadino-vd -aselemidervies used witheutpisifesatipe (914 LRMS for

Q;mggmg@osy\g]mmmhh@mj:%m/@me conbi ned chl or of orm
extracts washed with brine, dried with 5 magnesi um

| f at filter nd cqngcentr in vacuo,.the .
St e P o ey R SRiarlr 4 Lopitped 6-13-butyl-1-
52-nloor-bertzy3-26-diztxoy2,3 b1 teyralagivb d Hi patih { &ylineetlad] -gyridin-3-yl} -
%ﬁ%" cycl opropyl net hyl - | -
% -fTuor o-benzyl) - 2, 6-di oxo- 2, 3, 6, 7-t et rahydr o- 1H- puri
n- 8- _yl net hyl ] -phenyl }-net hyl -am de as a col orl ess

sol | §rersomhas forRS)(2-{Hrveyeioprapalmaerhet bd2-fluero-benzyl)-2,6-dioxo-
CRY 2GRN QA BT (MR 3 14 dBy1] PRyl bR ERtby PR S @B thiDol-2-y1)-
Exa {fi'e 12@ iﬂcgﬂlwifn%-g-sul ?’(})%l@l n}éci@ﬁ {ﬁﬂ . ﬁﬁ ol-2-yD)
P BRI HE oty e qept vriaihs melospr -3 Aiwethybbprrazole-4-
2ylthrfic acid 6tpyailindB-gi-aitideudatog8 FldshehtvyhdtogapeyniircRSilide 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-diox0-2,3,6,7-tetrahydro-
1H-purin-8-ylmethyl]-pyridin-3-yl}-amide (49%) as an off-white solid; FAB-HRMS m/e
calculated for CyHsCIFN50,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.
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Nb-s FOHH/ O ~ 1 NONN This conpound was
prepared by the routes shown in schenes 2 and 4. 15

w@2(4nABho- benzyl ) - 3- cycl opr opyl net hyl - | - (2- f PODER200€001289

zyl)-3, 7-di hydro- purine-2, 6-di gne was condensed w th
8- qui nol i nesul fonyl chlori de ulder st andard

ons .o ve the sta sul.fon X

RSB o Speeaic PoA Toragmna ot et W@Zﬁf@é ~HR%0- 1A - tetrahydro-
plyﬁdudntn -5yl e [ B F-chibid- 8,3 sditiethy{-3 B3 yraddtc-WNRITOMBONAM) -pyridin-2-

I\/é—|zn%d6H13 45 (s 1H), 10.12 (s, 1H), 9.21 (dd, f

8.59 (dd, | = 8.4, 1.8 Hz, 1H),

841(dd 20J:;3 1.§ Hz, 1H), 8.33 (dd, | = 7.7,
1.5Hz,1H),782773( . 7.45-7.00_(m 8H),
5.16 (s, 2H), 3. 0} .
1.30-1.10 (m 1 ﬂgsdo 0 (
cal cul ated for C3ZH2 NHyW)
610. 1804. WD 2004/ 074288 PCT/ EP2004/ 00128
Exanpl e 20 N-(4-{4- [3-Cyclopropyl met hy&"” '\
I -(2- fluoro benzyl) 2, 6-di oxo-2, 3, 6, 7- tetrahydro | H

IOur | &_1, a\éﬁi ﬁ%ﬁ%' ] hen%\a%nér‘#\rﬂ% }{yl %151 ony a{gafjn%) -phenyl]-

N (Gl-aﬂmmmd) dyelnpr;dp)yhﬁethyleﬂ Optlapyd- Batzlmlfz-él d(o&of—]l ?,;Bﬂetehehﬂydro-
?ﬂ'i)m(?m 5 gg baégtragndéo(ﬂ%e% P}le%O,Csn dpoir))ln S cgﬁ% eg ﬁoqlsp ing Was Berformed

nzenes

geing |1{3wmqﬂn)éwwépmpﬂés%eﬂhﬂedbpdmgndsedlydmhmraie@@I the coupling
%éﬂgémm @e(s Aﬂ?&gyﬁé %&éﬁgﬂ%r@%z&&@m@a %du%o?_@&ﬂ&i‘ﬁez yll-

pure pro uct as an [1d, (6389
%@lam.l@? 3g(21Buayg- fegzyl j_-pg-l pygmishng- g 4-dipge were used as
[1§ iﬂﬂﬁers TFld$h dhsomdtdy raéj_hg Me?cl@ﬁh&ar@el &'H)ZBO-K@O mesh, 10/90
r§> ngorn?}) géo %eq_ng @.& é% gluoro ZenzyﬁZZ 4 %Fg}do 1,2,3,4-
tetrahydro pyrimidin-5-yl]-2-[5-(5- chloro 1,3-dimethyl-1H-pyrazole-4-sulfonylamino)-
pyridin-2-yl]-acetamide (42%) as an off white solid; LRMS for CaoH9CIFN70O,S
(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.

@C&JIH“A@ ; f

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-yl]-2-[5-(5-chloro-1,3-dimethyl-1H-pyrazole-4-sulfonylamino)-



0.55-0.35 (m 4H); EI-HRMS nie cal cul ated for
C31H29FN605S (M+) 616. 1904, found 616.1922. Exanple

W@ 200M074288 PCT/EP2004/001289
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[ 4- (1-Benzyl - 3-butyl - 2, 6- dIOXO§% 3,6,7-tetrahydro-1Hp
urin-8-yl methyl)- phenyl] -4- T

Toaroraaes pet ehato g sy ovnpic LGS for ol Hhoss

§M+H it no'z bedidy | ) - 3- cycl opr opyl net hyl -
| - (2-fluoro-benzyl)-3, 7-di hydro- purine-2, 6-di one was

%g?nﬁ% LMibd of5 LRIOLS F S&'.iMe e-lc}I-P E{’ﬁ%lg@l Wﬁ{c atcnle{6 3-

previ ous descri

oty s ororDonars . Gioner 4580y etra dRRAALI-purin-5-
(y%@y@%gﬁgﬂl M$]¥})-a1§1dle3 49 (S 1H) 10.28 (s, 1H), 7. 70

7. 45- 5 (m 7H), 7.21 (d, j =

4 02 'g(zrgparg%_ﬂs fo&R79 (15( 94( § cycloprc—ypyém’ggly@ %u?%%%s @%I—B b-dioxo-
29,6, 7Iet?ﬁryﬂr@0H( p‘mnﬂ«lﬂ}ylm]ztlﬁyﬂ ﬁheﬁ&ls(ﬂlﬁama)l'}lb -4- Iﬁe’dhl;ﬂ {hiiazo}-2-yl)-

a{:ﬁ*\}ﬁ_smcgé(?x 10 el})’_g)'\%géﬁﬁ 218@% Gl at %Xﬁlgr(¥ ‘fr32§§9eld%& '\E@ﬂﬁazole 4-

Rylomic neid 3- lg)uid‘i@ﬁryi -gaidelanalog. Flash chromatography (Merck Silica gel 60,
{Z%OLI%O ?ﬁ(égil Oﬂﬂ%%ﬂﬁhbw ilbrofdrnt) MBERACRBAYE0-1,3- At KPH-

qugkyéglslgfo_glp ﬁ]ﬂl ﬁ[%%lqwﬂwe}hy&,ﬂe@yﬂl}orgrhe&éyl) -2,6-diox0-2,3,6,7-
ttétlrzfﬂyu% ) p@ﬁmis ;aﬁiedlyis ')frlc@n-e—yl} aliddH@hlEs atfr off SekeFsolid; EI-

SRS /el don BN SMBT S o ound e27.1707

{4-[3-cycl opropyl net hyl
Exg@ptd 2%or o- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7-t et rahydr o- 1H pu
rin-8-ylmethyl] -phenyl}-amde (prepared as in

ﬁ’@lﬂ?ﬂn@th%l 18/ }5 di@e -4Quftofic 78RI - (B Ry&bPPFImtRA- 1T1D-i@bro-benzyl)-

tr ea
2 6 dloxo 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-
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
mixture 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.
The resulting residue was purified by HPLC (20-60% acetonitrile/water) to afford 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 (7.0 mg, 37%) as



15 with 10% Pd/C (4.0 ng). The reaction m xture was
subm tted to hydrogenation conditions in a Parr bonb

w@roo4@74288 for 1 h. At this tinme, the reacti onP@IT/EP2004001289
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was filtered through a pad of celite and washed with
et hanol followed by a war m sol"Wion of 90/ 10

t.hyl ene Lde/ ethanol .. The filfr
O EPESn TR Se bt e e el NALS LA e easre found
tdid.108act i on conditions with triethylamne (0.015 ni,

0.11 nmmol ) 20 and was hydrogenated for 4 d. At this

td 1dJ¥e reaction was filtered through a pad of

cel1te and washed with solvent. The filtrate was
concentrated in vacuo. The resulting residue was

dar-Brigh Lyy-fyore bepor)rddsdiexa-oaio -1 qtahydnoe H-pusina$-ybnethyl]-N-
%&iﬂdi—ﬂ%i»%eﬁééhéﬁ!ﬂﬂoﬁamﬁfé' d _

-[ 3-cycl opropyl nmet hyl -1 - (2-fl uor o-benzyl) -2, 6-di oxo-
2,3,6,7-tetrahydro-1H purin-8-yl nmethyl ] phenyl }-am de
trifluoro-acetic acid salt (5.2 ng, 13.4;‘§ LRVS for
25 C28H25FN604S (MrH)+ at nmiz = 561. 002004/ 074288
PCT/ EP2004/ 001289 -58- Exanple 23 Q$§4N

[ 3- Cycl opropyl met hyl -1 - (2-f1 uor o- yI -2, 6-di oxo- 2, 3
,6,7-tetrahydro- | H purin®8-y| me ]
- phenyl } - met hanesu ' -0 HH/ \ OONN
-V 5 |
8- (4- Am no- benzyl )= -cyjﬁl\o oyl met hyl -1 -(2-fl uoro-ben
zyl)-3,7-di hydro purine-2, 6-di one was condensed with

nmet hanesul fonyl chl ori de under the conditions

previ ously described to give\the stated sul fonam de as
an off-white solid (28%; 'H NVR(DVSO d6, 300 MHz) S
13.42 (s, 1H), 9.61 (s, 1H), 7.30-6.90 (m 8H), 5.04

(s, 2Hys congpagund(vas pRédaredacdrdfm tojtheg@ietal iHzocedies oftlREd in

(sShentshand625-1.05 (m 1H), 0.40-0.25 (m 4H); to
El-HRVS nfe cal cul ated for C24H24FN504S (M+) 497. 1533,

found 497. 1528. anpl e 24 ..
PPl -%8??29‘11‘213Q%RﬁEGYIn;g}%ZﬂiSBE%mQY%P@?W1'éf"rtl& Rgidreghyl ester.
| H puri n-8-yl net hyl ) -phenyl] - nethanesul fonam de H 4

N/

\\S//O
SO
/\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, J = 5.9, 1.1 Hz, 1H), 7.86 (d, ] = 8.4 Hz, 2H), 7.65 (it, ] =
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OHHO NI NONNI15
8- (4- Am no- benzyl ) - 1- benzyl - 3- butyl - 3, 7- di hydr o- puri ne

W0 2008/00i281e was condensed w t h et hanesul f onyPCT/EP2004/001289

chl ori de under the conditions previously described to
give the stated sulfonanide as °3 “pal e brown solid

%315%17 ﬁjlzl Flh?'i\l NE%;N%}( Hg-rﬁo 7%&1?22 chﬁlzsf jI%i %f&(%&?ﬁ 728.6-1,72?21-1), 3.63

Bs, RA)( 22 &) = 7.04H2,BH)sLREA)for €,:B8sN0,S J'(I\/FI-I”?)-+ bt Hyz =24,
3.03 (s, 3H), 1.80-1.65 (m 2H), 1.40- 25(m 2H), 20

( & cal ated sf or
&ste emntone! e PR EiBI U Rt G
2004/ 074288 PCT/ EP2004/ 001289 - 59 Exanpl e 25
5Ch|or013d|rrethyl-ll-l-pyrazdtb oni c acid

{6-] 3- butyl-l-(2f|uoroben 8,6
di oxo-2, 3, 6, 7-t et rahydr ¢ I rﬁ8 {)'Irrethyl]
-pyridin-3-yl}-am deHp = ~SO FOHHONI N

N ONNS5 This conpound vvas prepared by the route
outlined in schenes 1 and 7. Step 1. Preparation of

2-( 5Aﬁdwtwnmfr[ﬂﬂpﬁlchnﬂ-ylslﬂﬁﬂmYﬂ)cphme agetheariy ethekestar (0.26 g,
0@3 m@%s'old& ethSRGHZE h‘lL)/Wa§ Blekiedl VRhof 1.6 @&%h&ﬁ@ potassium
t ﬁlﬁlp %\5 dﬂ!‘éethl {hmde was, treate é

b oo leB had cTeqetiongpiyre ag heajs 1o reflux under

fxgonXOr 3rb . TAk rédatien &mﬂilﬁl,re Whleth&ﬁ) c@lﬁ:@ﬁtrhtfgﬂ in@gcdol Gakesbidue was -
OF O rradlne. .

yﬂsg(ﬁw?d 1i%a%r a?'ﬂ fﬁ ered' tglr%utg Flstg ;ﬁm g@ e Vs aCidl§ (ﬁto = 4.5 with
2l IOSX\/ItqqﬁEOUStHYérQCélthI agid awiu(ctom dheaesupng mecipitdte 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-ds, 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 (d, ] = 8.8 Hz, 1H), 6.82 (broad s, 1H), 3.62 (s,
2H); LRMS for C13H12N,048 (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.

@ ZK/EHY@ s
W

// \\

A solution of 5,6-diamino-1-butyl-3-(2-flucro-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 a 0.01M
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-buty1-3—(2—ﬂuoro—benzyl)-2,4-dioxo—1,2,3,4—tetrahydro~pyrimidin-



ice/water and extracted with ethyl acetate. The
organi cs were washed with a saturated aqueous sodi um

w@ doafor42e8 sol uti on, dri ed over sodi um sul f at e, PCT/EP2004/001289
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filtered, and concentrated in vacuo. Flash
chromat ography (Merck Silica 9(96 “60, 230-400 nesh,

/ ff
GBS R AR ST T PRAPSRHEEs (o By NMR(ERCl 300
(MHY) 5 8208.63(wh, qJ?oHS)yfetl (bwosds, |2H), 5605, PHY), XCZ22(UBMA0S 2H), 3.60
e n 0 +
Sreabu g e il sy 1o P PR B Bt e
=5ICH2Q2C (N COZCHZPh A sol ution of ‘
2- (5 nitro-pyridin-2-yl)-malonic acid di benzyl ester

iSRepPa: PrepathBoRbf 4@9 bﬂ?ﬂhaﬁoﬂuort)%ﬁﬁhy d r6°cﬁ16fc@~@;3 @ﬂ%traélydro 1H-

t ate hl d 25
btk BE 3 P ORGP AP | no dust (>10

mcron,10 eq.). The mixture was stirred at 25 C for 40
m n. AAtolﬁtibrSoﬁdrmbe N-| mamealcbmtg:mm&ﬁotrd)%eﬁ@d}) 2 mdmwu 2,3,4-

S S o-Plmidin 2L 2y BAREE AR BP ) tPEREY BB (50 me,
@r&&annmi) lmnethmﬂiﬁé chlyiwtals trgated autitdraat Q96 Wi vy a@uposs swiiigmrhydroxide
%Eﬂu%h‘%@ l%gﬂﬁ g)tiéqgmo‘#)" hk ﬁglgﬁna OS8R Sb B@af&%l Cfeﬂux for until all of

tered oncentrate vacuo to a
he garémgﬁ@atswhh@fi fregn cansupgd. oﬁr thiglame, the b@ﬁ%?’ll ITEXHIEG Was
@5ncehtia®dd iaWadios 4R cﬁi‘dmitg Q‘R@@kacha GAHd2 93208 mesh, 5/95

bl fefifes dididp E@fﬂﬁmﬁ RS s5l g o -

duityl fy (2-flaoroZbenlzyl) 125d- diok - 258:6, 8- telir disyd zoy-1 Heptire - 3G mbthyl | - N-

é)%lgln 2qu belgze %ﬁ%‘n&%e%ﬁ %I 0 acc;rg ?(Egl&ﬁl ?gl lgﬁfamoyl)

|Phelpxl}-|aeht1¢@add oo efdoxl@s soltd,vﬁé\IMRélaNéiﬂ)wﬁ,mO Hz) 6 13.50 (broad s,
H%hi’ 96 Prbads dl'IrEE? hykalr @Y 'PB:Z@H? 746§(Ilﬂ| fORYIEL 'ﬁi@ﬁ @‘ﬁ(d ]=77

t
o520 s T L M et 1B 42 Conshin e Bt 3 304t = 7.1
R HI) ON54txt H7® MBIFDPRI By, T e 05 Hzamd), aci7dk fJi-e7l3 ty, pH); FAB-

HAMYL R St Tlated for CogllyFNGO,S (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-1H-purin-8-ylmethyl]-N-
pyridin-4-yl-benzenesulfonamide

F 0O
Y X,
o)\ |,



M aqueous hydrochloric acid solution. The resulting
m xture was extracted with ethyl 15 acetate. The

woe@anies8s were washed with a 1.0 M aqueous hydrPOURPZIN4/@01289
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acid solution, water, and a saturated aqueous sodi um
chloride solution, dried over "¥di um sul fate,

f||t dconcentratedl acuo. Fl as o .
chro ?Ri’é?cggﬁyl TRsieaping; - bwpa B f@]@mg%&v@otﬁ -Rygigydine-2,4-dione
&50. B%get)hyrhnﬁﬁ)@&rﬁi [/ ?ﬁ&ﬁ%}lsﬁffirﬁbﬂ?—@h@nyﬂ 8cetic acid. 4-[3-Butyl-1-

(GBS bt oSt G BY TS Patizes sty prvidin-4-y1-
dshome{HHpnde wasabtainédss mbdrieds sobid; IHRMBAR ¢PMSO-ds, 300 MHz) &
%%U%?%i‘)“??é? (58 & 188, 806 7303804P5 17 753598 (&, 2F), 7.55-7.35 (m,

Pr eparati’on

[2@1)( 530161 80r (52, DI a0%Ess AYD--4 H- (532 8198-(8 T stT -8 Slay R i l®) 1.50 (m,
yi. BSUM'52(TJY|2]H), @ssti f=Achd, 330); NABLHNM $Pm/d QlQihated¥rN
4

0
U?]g(é @/II i B3d8kettayrd Ped-1RPazol e- 4- sul fonyl ani n
0)-pyridin- 25 2-yl]-malonic acid di benzyl ester in
dixhipleshet at e was treated with 10% pal | adi um on
carbon. The m xture was hydrogenol yzed at 25 C under
n r
Qyﬁaﬁﬁgﬂl%%t 026 %958@958 oﬁ&ld b 23, ggwg%}aﬁyéﬂougg 'IR&& 8 9lmethyl)-N
foyridey g bnwugwlfowmdee The filtrate was
concentrated in vacuo to afford
[ 5-(5-chl oro-1, 3-di net hyl - 1H WD 2004/ 07
PCT/ EP2004/ 001289 - 61
pyrazol e- 4-sul f onyl ani no) - pyri di n- 2OyPJ acetic acid
(949 as a colorless solid; LRV fof Stl2H13cino04s
(MrH) + at m'z = 345L347. Step 5: aration of
N- [ 6- am no-
| - butyl -3-(2-fl uorg-be
tetrahydro-pyrimd 5
[5-(5-chloro-1, 3-di
| H pyrazol e-4-sul fonyl am ne).- 5 pyridin-2-yl]
-acetamde. FO NO\ ,0O NHON/ .S1 N C N

Prepared from 5,6-diamino-1-butyl-3-(2-fluoro-benzyl)-1H-pyrimidine-2,4-dione
(30.6 mg, 0.1 mmol) and [4-(pyridin-3-ylsulfamoyl)-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, ] = 14.3 Hz, 2H), 7.71 (d, ] = 8.1 Hz, 2H), 7.55-7.40
(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 CosHz7FNgO4S (M+H)" 563.1877, found 563.1860.



Prepared as for
2-[4-(2-acetyl am no-4- net hyl -t hi azol e-5-sul f onyl am no)

WO pivenyd2gs N [ 6-am no- PCT/EP2004/001289

10

15

| -cycl opropyl net hyl - 3- ( 2- quoro benzyl) 2, 4-di oxo-1, 2,
3,4-tetrahydro- pyrimdin-5- yI] Bacet am de (exanpl e 10

step 1) except using [5-(5-chloro-1, 3-di nethyl 10
fﬁ@ﬁ?‘é%o 4-sul fonyl am no) - pyridin-2-yl]-acetic acid

and 5, 6- dlan1no-l-butyl-3-(2-

f4- [BoBatyben(2)lyord ey - Do it 2,3 4; MietaRydro-1H-purin-8-ylmethyl]-N-

but 2-f 1 uoro-benzyl)-2, 4-
é)y%})r(% T_g'YELEfIZF%%/Pgs %“P Coyrimidin-5-yl] -2-
[ 5-(5-chloro-1, 3- dlnethyl-lkkpyrazole 4-
sulfonylanino)-pyridin-2-y|]-acetan1de used
wi t hout purification (91%; LRMS for ¢ OC1FN805S
(MtH) + at mfz = 633/635. 15 Step 6:0&f qgfaration of
5-chl oro-1, 3- dlnethyl-lkkpyrazole- ulHonic acid
16-[ 3- butyI-I-

(2-fl uoro-benzyl) - 6- -2F$,6, et rahydr o- 1H puri
n- 8-yl met hyl ] -pyr Ny i de. Prepared as for
N-(5-{4-[3- cyclopr =N (2-fl uoro-benzyl)-2, 6-d

I oxo- 2,3,6,7- tetrahydro 1 puri n- 8-yl met hyl ]
-phenylsulfannyl} 4- met hyl - thi azol - 2-yl ) 20 acetam de
(exanmpl e 10, step 2) except Wusing the

5-chl oro-1, 3-di net hyl -1 H pyrazol e-4- sulfonic acid

6- pyridin-3-yl-am de anal og. Flash chromat ography

( Mer Qkepairtd £8mILh- d%mozl?l@utﬂrp@ mtbro—ﬁéﬁz@l) 1H-pyrimidine-2,4-dione

l./.met hyl |
TS hRahe TRt e R .Zasylf?)ey At gl et actd. 4-03-
{ml‘tflg}'m*ﬂybr'd'bfﬁﬁ’;’lﬁ4mﬂﬁ}xb€ﬂl7,§,l7)tet2alﬁfdd¢-didapﬁnﬁ—%ylﬁ}et}gﬂ]r -N-

S PR LR s S A v
R AWICHENS 0264 (/HH) s+ 16855 b1, 1A $RY @15= 15619112, 2H),8.02 (d,]J =

@%HP'%?? 57(d, ] =8. 4 Hz, 2H) 7. 40 7. 00 (m, SH), 5, 108n(|sE:2H) 4.25 (s, 2H), 4.03

di‘me d
{(BJF37 1371 %Ightlﬂsngéﬁg,m 2HEJ21 40- 1 25 (m, 2H), 0 93 (t,] = 7 3 Hz, 3H); FAB-
fHRIOISGn ReRAEMIa}edFoPCHRNN,D,S (Ki+ ) t-elon aBY9 feudd beurg3n: 8
-ylmethyl] -pyridin-3-yl}-amde This conmpound was
g%ggg by the route shown in schenme 1. WO
88 PCT/ EP2004/ 001289 -62 Step 1: Preparation

of
M- [36Baityl-hd 2 Flup2e-blenzyl o2 6 etiexd-3,3 B, Atetiiabydrot ] 1 8urin-§-wimethyl] -N-
EY?rSOfr é’tflillnﬂ-@ ﬁra@olmﬁd)’ - Benzbnesulfona

id
or o- di met Ryl 1H—pyrazo[n11 2 4- sul f onyl am no) -

pyri di n-2-, yI] -acetamde F OHNNN \CN NHO NI S
N

N
S/

<4y

Spes
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



HHN C NJ5 Prepared as for
2-[4-(2-acetyl am no-4- net hyl -t hi azol e-5-sul f onyl am no)

WO piveny42s N [ 6- am no- PCT/EP2004/001289

10

15

| -cycl opropyl net hyl - 3- ( 2- quoro benzyl ) - 2, 4- di oxo- 1, 2,
3 4- tetrahydro- pyr|n1d|n 5- yI]9 acetan1de (exanpl e

&%ﬁd 3 BB B By Biiah Bo iy S5t R Rl bou phriacs-
Ylﬂ'i-lN}l(l 8.5-taimeting- ldb{ppiazdgél-y})dﬁgmiesdﬁdlamlde was obtained as a

L:érohés 3Bk fﬁ! MK (RO b0 hRYh 93l 84134 B8RYL 3o (o, =

- B%H I n- g aceti c ac
8i2dh A 0= 7.7 sy SHbPy6.90 e, 455, i53cls- 28 R 440 @5, GhL), 3.88

\}V%Wel Hs RS, 45t(b%}90119h '(g"'QHl?alfém?&L’é ém':bﬁg'l 42 (s, 3H), 1.25-1.10

gg?tq,.&r (ﬁg’ll’;%lslg?eﬂg’%" OF%BI ®R red:é]&ulated for C29H32FN7O4S (M+H)+

[SQ{BE%chﬂmdS%.ZQSI uor o- benzyl ) -2, 4-di oxo-1, 2, 3, 4-
t et r ahydr o- pyri mdin-5-yl] -2- [5-

0-1, 3-dimethyl - | H pyrazol e-4-sul fonyl am no) -
%g?@gle%% yI] acetam de (42% as an off white solid;
LRVS for C29H29C1FN704S 15 (MtH)+ at mz = 577/ 579.
$t[3pButyl- Pf 2flapea-bengyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-N-
6Bl =Rl i v et hyl - 3- (2- £l uor o-benzyl ) -2,
4-di oxo- 1,2, 3,4-tetrahydro-pyrimdin-5-yl] -2- [
5-(5-chloro-1, 3-di nethyl -1 H-pyrazol e- 4-
sul f onyl am no) pyridin-2-yl] -acetam deN\ OHNO -O
ONQDOC N 1-0 ,N 20 A solution of
N-[ 6- am no- 3- ( 2- fluoro benzyl) 2, 4-%-?3»@ 1 2,3,4-tetra

hydro pyrimdin-5-yl]-
[5-(5-chloro-1, 3-di g 4- sul f onyl am no)
N, -@&ret hyl f or mam de

-pyridin-2- yI]-a

was treated with chrte(40 eq.) and
’ IQ Neg.). The reaction

m xture was heated to 40 for 16 h. At this tine,

the N, N, -di nmet hyl f ormam de Was renoved in vacuo. The

residue 25 was triturated w chl orof orm and t hen

nmet hanol to renove inpurities. Flash chromatography

(Merck Silica 60, 230-400 nmesh, 10/90 ~
met hBisBRred iTasn gﬁodlﬁgunca-ﬂfhyme’u(z fluoro- -benzyl)-1H-pyrimidine-2,4-dione

M[émgm Dﬁrrhol‘}‘ YA pRYhYAZBRD Bkt Bmbod) foheRfIRa88R 2% d) 143 Butyl-1-(2-

&lé?fPo‘?ﬁ?aﬁ% MWP O 5-tetrahydre-d HepurinSoflmethyl -Nrthisepky?-vl-
béniAepasnkiarnineidd wasibbainedash 06lbri¥e seRBAFORAAB BOMSO-d6, 300 MHz)

15559044 0BAPR, 11), 7.73 (4, T = 8.1 Hz, 2H), 7.43 (d, ] = 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 CpsH,sFNgO,4S, (M+H)™ 569.1441, found 569.1431.




10

15

-63 pyridin-2-yl] -acetamde (15% as a |ight brown
solid; LRMS for C29H31CL1FN705S (MtH)+ at mz = 645.

WE@p/03128%r epar at i on of PCT/EP2004/001289

5-chl oro- 1, 3-di net hyl - | H-pyrazo% e-4-sulfonic acid
{6-[3- cyclobutyl methyl - | Plruor o- b

Zél 6d|ox02367tetrahydro 1H purin-8- 5
%1 pyridin-3-yl}-am de. Prepared as for
N-(5-{4- [3 cycl opropyl met hyl - | - (2-fl uoro-benzyl)-2,6-d
|56@b10r<2-133 &Jﬂeth}éﬂﬂ-hpmmie—ﬂ—miﬁomcmcﬁi-{yél- I¥etvutyl1-(2-fluoro-benzyl)-2,6-

- Vi I cetam de

O B AR B AL bp ) A
5-chl oro- 1, 3-di net hyl -1 H pyrazol e-4- sul fonic acid
6- pyri di n- 3-y| -am de anal og. Flash chr orr%t ogr aphy
(Merck Silica gel 60, 10 230-400 nesfl 90
nmet hanol / chl or of orn) af f orded M
5-chl oro-1, 3-di nethyl -1 H pyrazol e- 4+ jéjyn c acid {6-
[ 3-cycl obut yl rrethylF-l-(Z-f(I)uoro-b 1 )5 2, 6- di oxo- 2, 3,
6, 7-

t et rahydr o- 1H puri 8-y IH] p i n-3-yl}-amde
(62% as an off- @ soki d;|| Ep~—HRVM5 me cal cul ated
for C28H28CLFNSO4 UVJ«»\ NL700, found 627.1707.

Exanple 27 15 1,3-Dinethylt | H pyrazol e-4-sul fonic acid

{4-[3-cycl opropyl net hyl -1 -(3-fl uoro-benzyl) -
2, 6-di oxo- 2, 3, 6, 7-t et rahydr d< 1H puri n- 8-yl net hyl ]
-phenyl} -nmethyl-amde I N, NS;0 11 FOHHO ~

NI NOL NN [-V A solution of
5- chlThieohpBuaidrveds pydpak-dd ipythazohtes dutliéd mnicheraed Tand 4.
{4-[3 cycl opropyl nethyl - |-

(S?e uir Hlﬂrreg @ﬁ&%%ﬁf Lb V?_]égdhﬁeny%[ %nﬁdi{n@ jfg}&%gr épar ed

as described in Exarrple 18, ny, O 032 nmol) in
met hanol (20 nL) at 25 C was t eated with 10% Pd/ C
(100 ng). The reaction HN |

0~ 'N° Ci

This compound was prepared by the method of Ishikawa et al. as described in
Heterocycles 1990, 31(9), 1641.

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 mol) 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 (br s, 1H).



m xture was submtted to hydrogenation conditions in a
Parr bonb at 48 psi for 2 d. At this tinme, the

WO e@at7ass m xture was filtered through a pad oPCT/EP100€001289
and washed with 90/10 nethyl ene chloride/ methano
solution (75 nL). The filtratedlwas concentrated in

vacuo. 25 The r esi due
o8- B rrBraton et 1,;% ﬁ‘%&éﬁ%}r i apegp Z_’&’ >3 189 2 niie 3 4-dione.
di net hyl - 1H pyr azol e- 4- sulfonlc cid

{4-]3- cycIopropyInethyI-I-(Z fl ug@ro- benzyl) -2, 6-
di oxo-2, 3,6, 7- tetrahydrogéijfﬁNN -yl met hyl ] - phenyl } -

net hyl -am de (7.0 ngy, 37 2004/ 074288
PCT/ EP2004/ 001289 -64 whife @0INd; CES)' - HRMS ni e

cal cul ated for C29H30FN704S (M+N&)t 614. 1956, found
614.1955. Exanple 28 4- [3-Butyl -
3

| - (2-fluoro-benzyl)-2, 6-di oxo- 2, -tetrahydro-| H pu
rin-8-ylmethyl] -N- 5 pyridin-2-yl- benzenesulfonanide

O-N_GO S oun
prepgﬁéﬁnékdﬁpé?ﬂéh¥%s?ﬂé(ﬁgﬁeﬂgg @@&ﬂ@gﬁgﬁﬂP@ﬁQb
|dﬁ‘rneﬁl gifenRemledB0Infl,) a5 eRatkd withesa saihmodfarbtf)nate (4.08 g, 29.6 mmol)

ridjn-2-vlsulf ace
+ P el SO L 955 TP s
23 a@ifoopoidiand th@BR 46GC & Dhowrsl The maqmqn Py iniedevith diluted

(béfng a%)extrx\gg‘d %\Jﬁﬁ%ﬁl@/ﬂ%c%att%g()gpar e ﬁ%ﬁleﬁ ﬂ# a&QﬁQXh}acts were

accor
ﬁh@t@ danied aueausstodivan chlgsid ﬁé@le]}lplb @ﬁié\eﬁ (sodium

RAg1@) arﬁ*&dnceﬁt?a%@d t(ﬂ%ﬁéss tddBeAN 1-Blit9PBdchRréd3- @ ﬂu(ﬁoﬁenzyl) 1H-

e I L SRy RIS 0050

gt, 32D, C2511t48 (@B A68117G (A LRED)| 403 (tr 2HRiSZ(s, 21, 5t9i(s, 1H),

15

20

25

a1, BT P18 Bucous nyarochi o ¢ acid

solutlon The reaction m xture was oured into water
@itep 3: Preparation of 1-butyl-3-(2-fluorobenzyl)-6-[2-(4-nitro-phenyl)-ethylamino]-

1H-pyrimidine-2,4-dione.
F O
spaVSen
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 mL, 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 (CDCls, 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).



was extracted with ethyl acetate. The conbi ned organic
extracts were washed with water and a saturated

wa@ouwaouessodi um chl oride solution, dried over PEDERE04001289
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15

20

sulfate, 20 filtered, and concentrated in vacuo. Fl ash
chromat ography (Merck Silica geﬁ2‘60 230-400 nesh,

thanQI/ e, chl or rded
S PR fon O e e M Shbiia) X LB Eb gl -7 jhvero-
qsirere—lﬁ»di’cﬁaeg, 27% as a colorless solid; 1H NWR
(CDC13, 300 MHz) 6 13.67 (broad s, 1H), 8.30 (dd, |j =
5.9, 1.1 Hz, 1H), 7.86 (d, | = 8.4 Hz, ME), 7.65 (tt,
j = WD 2004/ 074288 P EP200 /001289 65 8.1, 1.7 Hz,

1H), 7.50-7.30 (m 3H) 677 (t 3 Hz, 1H). 4.12
(g, f =7.0 Hz, 2H), ,
Hz, 3H); LRI\/ISfo!r C1N29\ »-~

F22 (t, f =7.0
at mz = 321.

Step 2: Preparation o

[4-(pyridi n-2-y|su|fam)yl) p nyI] -acetic acid.

OS/0O0--" O'" Fi NN HO5 A $olution of

[4- (pyridin-2-ylsul fanoyl) - phe ] -acetic acid ethyl

ester (0.26 g, 0.813 mmol) in absolute ethanol (10

m.) was trggted with a 1.0 Meth noI|c p

assj u
hy dr dftde’ -6 iluerahsngd)- @][%vl -Tjtrey ﬁ@lp@héﬁrmﬁlmldme 2.4-
rdisid 263 HBD Ih’a@fﬁﬂ)t?dad cﬁssroﬁzﬁalti hﬁ(ethﬁhﬁiﬁf(ZO ?ﬂg @Ad t@kted withisoamyl nitrite
Xt ur s then concent.r in va
TR o, 2 b8 LR et AR APl A0 was
taddedtrhthe e¢dctien niikieré.i The mbationasasatiirdd bt 23°G for @bl nsindteS. The

V@tﬁﬁoi'@a e}lloqreaﬂuﬁg&%&fﬁ%ea%%s?&x]al ﬁP life ﬁgﬁig e RALHLA diethyl ether.
resu tlng preci ta
{Fhewspld Fsiioe as Heeh Gksolvedin arbuceed(brinb v thespiguregetluxed for

esﬁ)fr@fn@te{s4A@u@yédd!ing~ca 10 Wrh ko I-bBB@BY*QIlﬂ@&%Bé&y -fh-(4-
155 SS as, a f whjte sol
%Bgomrgyyl &a%o? B?li@@rgﬂnlq_g 4- o%sepga't\g as paleye crystals

]vHI)1ch Werktolletted by=ﬁ1_t’raﬁoh|2(1 912g'l)81 98).80CN1S, mf/z M—l7H5 4582, 24
7.37 (d f = 7.7 He 7713 (d. 8.8 Hr,

é‘ﬁp; R Bfaabadsss. amn;,.’béng@gésbugﬁ &Fﬁu rgg@,g 7-dihydro-

FRKnEL.Bdiope- 3- (2- | uor o- benzyl ) - 2, 4- d| oxo-1, 2, 3, 4 t et
rahydro- pyrimdin-5-yl] -2-
[4-(pyridi n-2-y|su|farmy|) phenyl] -acelNHmi de. F O HH
NNHH ONNO I S NN O Q,

oot
it

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-benzyl)-3-




A sol ution of
5, 6-di am no- | -butyl -3-(2-fluoro-benzyl)-1H pyri m di ne-

wQe4aise 20 (30.6 ng, 0.1 mmol) and PCT/EP2004/001289
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15

20

[4-(pyridin-2-ylsul famoyl)-phenyl] -acetic acid (29.2
ng, 0.1 mM)indeﬂNmnm InwmmdeCLM)W£

BT L oesPbebabe 7 SOBTT LRk R 1 £ PRARBIy O (1646

L87®4n)l WwoMstma{lue)ebaratse (37.9 ng, 0.1 nmol). The
m Xt ure was stirred at 25 C for 16 h. The reaction

il
ST B ol A B S O RSLAL o BT b1
TRelyozardbenah- hﬁ)dl@DrCeZW éeknaha@ttoelﬁmurm %Whyq:thyl -phenyl}-amide.
acetate. The conbi ned organic extracts were washed

Wi th gapd %lw@e@zggai-%amd(zam&e%%nzﬁpg '7%?4&'0%&1’% 2,6-dione

éghm I 8«55{ a ﬂwag 18 q%dgleyﬂgina% 5ml ?ang treat%crl swt'h 5- aﬂoro 1,3-

|\|:1{n]etH?ﬂllH~p}3aioIc filsulfonyl kRlpzE | MayBridiep¥OmE, @Oﬁnﬂnél?ﬂi’}ﬁ reaction

04/ 74288 PCT/ /001 66.
a5 4 B d%, T3 o R SRy Vst aang iy PG quined by
(r%r%phaad—HRlM?( COBIS m/3(M+HHz $1%52.8. 20-6. 65 (m 13H),

5.21 (broad s) 2H), 5.02 (s, 2H), 3.79 (t, f=7 Hz,

2 H) "lenngmrg()ﬁndMed e Fﬂ[\-lﬁg% t(o'('gl\?}I+ Wk obglr?éé ihbn aﬂ(legous manner

mz =
é?élbat escr F‘éH’a"rXéfI}Péfh3%f
4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetra
Bxdpld 33 puri n- 8-yl met hyl ]
-N-pyridin-2-yl -benzenesul fonam de. A solution of

E‘f{rggﬁ} '—\#-Lrgfo?)ga a?c?d gl g‘i I )2 %1010 &aen%(y()) ?[62dlgxo ~2,3,6,7-tetrahydro-
tla-pany&«ﬁnwmlhmm}sm% -
[4- (pyridin-2-ylsul fanmoyl)-phenyl] -acetam de (50 ng,

0.86 nmol) in nethanol (5 nmL) was treat with a 10%

w v aqueous sodi um hydroxi de 10 sol ut Hon .1 nm, 0.25
mmol ). The resulting solution was hea e&‘Oo reflux for

until all of the startinggmteria Rad® been consuned.

At this tine, the regaction [jm xgure g concentrated

i n vacuo. Flash chgOnyg r Silica gel 60,

230- 400 mesh, 5/950_ gt hahol J Ayl ene chl ori de)

fol |l oned by trituratlonomAQTﬁj;ld nmet hanol af f or ded

4-13- butyl -

1- (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-| H pu
rin-8-ylmethyl] -N 15 pyridi n~2-yl - benzenesul f onam de
(14.7 mg, 26% from[4-(pyridin-2-ylsulfanoyl)-

hen i C id).as;,a cQlorle id; ' H .

RO B oo 56 it g B buF R A ot et -4 - didro-
(Pbrmad s diohkpnd praphné-@-sylfonylghloride, P2ty (FLSEB béded oh MW =
E§6 2,84 , .37 (d, j =7.7 Hz, 2H), 7.30-6.95 (m

6.7 (broad s, 1H), 5.02 (s, 2H), 4.06 (s, 2H),

387Ee = Hz, 2H), 1.54 (t, f = 7.0 Hz, 2H),
Exqmplegt | :75Hz 2H), 0.77 (t, f = 7.3 Hz, 3H);

FAB-

Ethanesulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-

purin-8-ylmethyl]-phenyl}-amide



20 HRMS me cal cul ated for C28H27FN604S ( MtH) +

563. 1877, found 563.1860. The conpounds cited in
we@npress 29 to 33 were obtained in an anol 0gORPGT/ERI00€001289

to that described in exanple 2% Exanpl e 29 4-

[ 3- Butyl - )

| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu

rin-8-ylmethyl] -N- 25 pyridin-4-yl - bﬁ £nesul f onani de

N 0=SO-N H FOI I N ONW 200 O/ﬁ988

PCT/ EP2004/ 001289 F67 Pre@ared fr

5, 6-di am no- | - but yl {3- -f uorH b
2,4-dione (30.6 n
[ 4- (pyridin-4-yl su 344;\ |

]
4-[3-Butyl -1 -
(2-f|uoro-benzyl)-2,6-d|oxéxg;?,6,7-tetrahydro-1H—puH

)-1H pyri m di ne-

-acetic acid.

n-8-ylmethyl] -N-pyridin-4-y|l- benzenesul f onam de was
obtai ned as a colorless solid> 1H NVR (DVSO d6, 300
MHz) 8 5 13.50 (s, 1H), 12.65 (broad s, 1FD 8.00-7.80

(m3 %lfapargd( f¥§m73 -axﬁmo 1)-§d§a§fy171 ﬁ é}ﬂ)yi) 3,-glihydro-

pyrmje 2,_6-#109e p@d e esuKo side Ryrity Sl’)lbaggd on M;W(-m’il?) 6) =
2Hy. 0.83 (t, J=7.1 Hz, SFD FAB- HRMG m e cal cul at ed
for C28H27FN604S (N%FD+ 563. 1877, found 563. 1858.

E§ nB%%730 10
13P8ut'yl -1 - (2-f1 uor o- benzyl) 2, 6-di ox0-2, 3,6, 7-tetra

dr o- 1H- puri n- 8-yl nmet hyl ] - pyrldln 3 -yI-b
é%i%h%@ut}ﬂdn@nﬂlmowzm @631%0-2 3065, DtétrakiyBree pelr metirt-B grimethyl] -

gh%l}g gﬂ%ﬁbﬁﬂ -t bsuBohfmideuor o- benzyl ) - 1H pyri mi di ne-
, 4-di

F 0 ©
@fﬁﬂ

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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(30.6 ng, 0.1 mmol) and
[4- (pyridin-3-ylsul fanoyl)-phenyl]-acetic acid.

wd2¢03/0Bu8Y/| -1 - 15 PCT/EP2004/001289

(2-f|uoro-benzyl)-2,6-dioxo-ZJﬁaﬁ,7-tetrahydro-1H—puH
n-8-ylmethyl] -N-pyridin-3-yl benzenesul fonam de was
%gé iggg as a colorless solid; 1H NVR (DVSO d6, 300
n%ﬁ 13.50 (s, 1H), 10.54 (s 1H), 8.23 (d, f =
14.3 Hz, 2 i 40 m
Bhgnyl- vthssesg?fglsiceﬁa\d g?ﬁf",b‘@fld{?: El,lor?FbénZYﬂ.)@sﬁg@;mM?)g-
t%tr%lgyc(ﬂ)d}_ﬁ purlﬁ—éiylﬁethﬁ]:?he Jofnide, f = 7.1 Hz, 2H),
1.23(q, j = 7.3 Hz, 2 .83 (t, f =7.5 Hz, 3H
FAB-HRMS me cal cul ated 20 for C28H27ENG04S (M+H) +
563. 1877, found 563.1860. WO 2004/ s
PCT/ EP2004/ 001289 -68- Exanple

| - (2-f1uoro- benzyF) 2, 6-

rin-8-ylmethyl]

NV ~-- N 0=S F?ﬁn )

5, 6-di am no- 1| - bu - br o- benzyl ) - 1H pyri m di ne-

2,4-dione (30.6 ng, O0.1l{pmol) and

[4- (pyrim dine-2-sul fonyl @m no) - phenyl] -acetic acid.
4-[3- Butyl -

| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu

rin-8-ylmethyl] -N pyrimdin-2-yl-benzenesul f onam_ _de
was Bispareddrbma§-(4- ammgrbee@é)-éxhwﬁd 1-(2+f R -p a3, 1¢dihydro-

E%Qn%dl@nég’ncﬁﬂ Sﬁémyljetﬁeneﬁﬂfoﬁﬁ dhhfrﬂﬁd P‘im}‘f& (‘ﬁLSIﬁ b5s%d on MW =
8.7 ;

.57
)1-9'79@4Hz 2H) , 740700(m 5H) 5.18 (s 2H)
4.25 (s, 2H), 4.03 (t, j =7.1 Hz, 2H), 1.75-1.60 (m
BXdmplt 340-1.25 (m 2H), 0.93 (t, j = 7.3 Hz, 3H); FAB-
HRMS nfe cal cul ated for C27H26FN704S ( MtH) + 564. 1829,

I\JO %szji 591%% (})%%enz %%@%@ %’%o‘é%)(&%g%u} gét crha(l)h§/ rpél_rm—S glmethyl
phenyl- betmemdsylfq’namde 15
(1, 3,5-trinethyl-1H pyrazol -4-yl)-benzenesul f onam de

NNN CSFO N_%;::>
F @] (I)I °
\

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%.



O N N Prepared from
5, 6-di am no- | -butyl -3-(2-fluoro-benzyl)-1H pyri m di ne-
wQeb4a728e (30.6 ng, 0.1 mol) and PCT/EP2004/001289

[4-(1,3,5-trinmethyl-1H pyrazol -4-yl sul fanoyl ) - phenyl | -
acetl c WO 2004/ 074288 PCT/ EP20’O7£P/'001289 -69 acid. 4-

3 E% - (2-fluoro-b enzyl) -2, 6-dioxo-2, 3,6,
7E1ig}p (idro- H purin-8- ylnethyl] -N
(1, 3, 5- trlnethyl- 1H pyrazol - 4-yl) -benzenesulfonanlde
V\Hs[‘ldﬁtfhm’ieﬂ(%rﬂuaro beizyh)t 6 diaxot 3, 46,7 tetr Al r¢- DS Eud6-8-ylmethyl |-

94 (s, 1H), 749(d j =
%;@ﬂ'%gl% %ﬁﬁé&f‘&%mﬁ% 7 Hz, 2H), 7.30-6.90 (m
4H) 5.03 (s, 2H), 4. 10 (s, 2H), 3.88 5 1:71
Hz, 2H), 3.45 (s, 3H), 1.71 (s, 3H), 1.@0-N45 (m
2H), 1.42 (s, 3H), 1.25-1.10 (m 2H), (t, J=7.5
Hz, 3H); FAB-HRVMS m e cal cul ated for HQJ.—Q FN704S
(M+H) +  594. 2299, found 594 2281. gl e 33 4-

[ 3- Butyl -

|- (2-fluoro- benzyl , 3, -tetrahydro-1H pu
rin-8-yl met hyI] ﬂaz | - | -benzenesul f onani de
N, Oz -S NS H NNPreparedfrom

5, 6-di am no- | -butyl 3- (2 flluor o- benzyl ) - 1H pyri m di ne-
2,4-dione (30.6 ng, 0.1 ) and
[4-(thiazol-2-ylsul fanoyl)-phenyl] -acetic acid.
4-[3-Butyl -1-(2-
fl uoro-benzyl) -2, 6-di oxo-2, 3, 6, 7-tetrahydro-1H purin-8

5 -yl metragdrgd frivat &i(ﬁ-animd—byﬂlzy]l)%—batyi-éF(ésﬂdd'roﬂﬂnt)d)ﬁ;ﬂaﬁhydro—

AL 50 ﬁﬁéfgb%en@leglgfoéﬂ AR G 85158 on e =

79.01= 802) . 7.43 (d, | 8.1 Hz, 2H), 7.35- 6.95 (m
5H), 6.80 (d, | = 4.8 e, 1H), 5.08 (s, 2H), 4.13 (s,
Aample 3 (t, ] = 7.1 Hz, 2H), 1.70-1.50 (m 2H),

1.30-1.15 (m 2H), 0.84 (t, j = 7.3 Hz, 3H); FAB- HRMS

PRk e CZ%@%%%%%@%@f%%aufln%Ylmethyll

10 phenyl}-2-trifluoromethyl-benzenesulfonamide

H"IIS:O CF,

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2-(trifluoromethyl)-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 629.6) = 90%.
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Exanpl e 34
5-Chl oro-1, 3-di net hyl -| H pyrazol e- 4-sul fonic acid

wd¢ do0iB74288 yl - | - (2-f | uor o- benzyl) -2, 6- PCT/EP2004/001289

di oxo- 2, 3,6, 7-t et rahydr o- IH-pug7n 8-yl net hyl ]
-phenyl} amde CI NN N HH NSO OFOHHO rONN
Exihiph Honmpound was prepared by the routes outlined in
sche s 3 and 4. Step 1. Preparation of
? t[ | -6-chl oro-1 H pyrimdine-2,4-dione. 0 HN OLN Cl
ﬁﬁ (3 SwhdUn@-frerophensrl) 2eb- Bipxe Hed G tieteahydro-IL Elp iinwg-ylmethyl] -
gheayl}- za@ﬂ&eaﬁhkéfﬁgﬂfdhanr@é erocycles 1990, 31(9),
1641. 10 Chloro-uracil (Lancaster) (23.36 g, 0.16 nol)
was di ssol ved in dinethyl sulfoxide (1 m.) and
treated with potassium carbonate (11.2 .08 nol)
and 1-iodobutane (Aldrich) (52.8 ni, rml). After
stirring at 23 C for 18 h, the reactlkb{s €It hen
m xed with water and extracted w tH etdiyl acetate
(3x). The conbined thyI etate ers were t hen
washed with dil ut i ungehl ori de sol ution
and brine, dried sod m{sup
to dryness to affo é\w ®& product as an off-white
solid (27.34 g, 85 % 1H VR (CDC13i 200 MHz) 8 0.95
(t, 3H, 1.40 (m 2H), 1.583y(m 2H), 4.02 (t, 2H),
5.80 (s, 1H), 8.93 (br s, 1Hy. WD 2004/074288
PCT/ EP2004/ 001289 -71 Step 2: Preparation of
1-butyl -6-chl oro-3-(2-fl uorobenzyl )-1H pyrim di ne-2, 4-
di on&repareddronyBnN 4cimineebenzyldts-prrtpldL¢2- ﬂilpmfbsmze'b 3.7{@hyelro-

Puridd2%-ABRE IndPh & HRhYEs 1 Moride. Purity (BLSD, based on MW =
596.1) = 70%.

Example 43

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

SPes
1

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%.



di met hyl formam de (30 nL) and treated wth potassium
carbonate (4.08 g, 29.6 mmol) 5 and 2-fl uorobenzyl

wheewiodesg Al drich) (1.8 nml, 14.8 nmol). The r eBCI/EPI004/001289

10

was stirred at 23 C for 2 hours,and then at 48 C for 3
hours. The reaction was ni xed Wi'th diluted brine and
%@ftﬁp with ethyl acetate (3X). The conbi ned et hyl
ace e extracts were then washed with dil uted
ueous sodi um chl ori de solution and brine, dried

( #i rButd ul-f 2xflwgrosbrizpld e dionat?s6.7 detiahpdesd Hi purin-8-ylmethyl] -
bRy lﬂ-Sch%%YBenéerfélé‘l!llﬁfrﬁnﬁdé 2-fluorobenzyl)-1H 10
pyr|n1d|ne 2,4-dione as a yellowoil (4.07 g, 89 %.
1H NWR (CDC13 200 MHz) 8 0.96 (t, 3H),—1.25-1.48 (m
2H), 1.58-1.76 (m 2H), 4.03' (t, 2H), @, 2H),
5.97 (s, 1H), 6.97-7.10 (m 2H), 7.17- 0 (m 2H)
Step 3: Preparation of
1- butyl - 3-(2- quorobenzy4g 6- [2-
am noj - 1Fprr|n1d'ne 2 d
15 A m xture of
hydrochl ori de sal , 38.7 mmol),
1- butyl - 6-chl oro- 20 nzyl)-1H pyri m di ne- 2, 4-
dione (8.0g, 25.8 mml) @nd triethylam ne (10.7 ni,
77 mmol ) in N-nethyl-pyrrolidin-2-one (200 nL) was
stirred at 75 C for 16 hour's, The reaction was then
m xed with water and extracted 20 with ethyl acetate
(3X). The conbined ethyl acetate |ayers were dried
( mag Reepaned froml §-64- -atnirgn berzph Sebttyad €2- fluGod-bemzyl)-3,7-dihydro-
f =
%“El%??éé%fz@'@“dg SR AR P Gade, Rurty (ASI) Based on MW =
di i€0%.4-dione (4.7 g, 41 % as a solid. 1H NMWR
(CDC13| 200 MHz) S 0.84 (t, 3H), 1.11-1.50 (m 4H)
Ex&a plet45 2H), 3.48 (m 2H), 3.70 (t, 2H), 4.36 (t,
4.94 (t, 1H), 5.20 (s, 2H), 6 95-7.10 (m 25 2H),

%é%}%?i%é i abantye st SubtyaRb e Somethl-

phenyl}-3-trifluoromethyl-benzenesulfonamide
3-butyl-1-(2-fluorobenzyl)-8-(4-nitro-benzyl)-3,7-dihy

dro- purine-2,6-dione. NO2 F O

N\—S=(q

i §r o- phenyl ) - et hyl
NIT / I NO2 ON
t hyl am ne

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%.



N O N Butyl-3-(2-fluorobenzyl)-6-
[2-(4-nitro-phenyl)-ethylam no] -1Hpyrimdine-2,4 5

wolcene7428 3 g, 5.2 mmol) was di ssol ved i n et haPGI/EPR04/001289

10

nm.) and treated with isoanyl nbgrlte (Aldrich) (3.6
m., 26 mmol ). Concentrated aquedus hydrochloric acid
@&mgk s added to the reaction m xture. The
reaction was stirred at 23 C for 40 m nutes. The

et hanol was renoved under reduced gressure and the

I\e$4-tRr8 uid sh &t fluprorb ez} -Aypt-diexerds3,0, 7 Tfsahydr¢-dHr puriint§eylmethyl] -

Wasnl N8 miftoSsabyRGuFdhahndut anol (15 ni), and the
m xture refluxed for 10 30 m nutes. After cooling to

roomtenperature 1-butyl-3-(2-fl uorobep I) 6-[ 2- (4-
ni tro- phenyl ) -et hyl am no] - 1H pyri m di dg one
separated as pale yellow crystals ﬂ%h wer e
collected by filtration (1.91 g, 8 =g LCMS, nl z( M+H)
= 452.24. Step 5: Preparatlon of
8- (4- ami no- benzyl - 3-but{l - 1,5 (2
dro- purine-2, 6- diQpe 0
But yl - 3- (2-f 1l uor zyPB
[2-(4-nitro- phen Mo] - 1H pyrimdine- 2, 4-
dione (2.0 g, 4.46 nnDI) was di ssolved i n nethano
(100 nmL) and treated with ginc dust (< 10 m Aldrich;
2.91 g) followed by the addition of a solution of
amoni um chloride (5.96 g, 112 nmol) in water (50

m.). The reaction mxture was stirred at room 20

t enp&renauedsfrowrs-H-pminpheenzel Gt bunl- ki Rtfwoeoherzy hb - dihydro-
blutihenes didieaHah- ﬁtrB%nQJneﬁﬁfdn&?chl&h@e Bt} (EISED Wased on MW =
concentrated to renove nethanol and the reSidual

@BLS 78%-uti on was extracted with et hyl acetate
(3x). The conbi ned organic extracts were washed with
Bxample 4¥ri ed (sodi um sul fate) and concentrated in
vacuo to afford 8-(4-am no-benzyl)-3 WD 2004/ 074288

10
Sy P Ru LR Geb i) 2 dogp g T stydio Jipipingytmetiyl)-
aberaflbé+reetia@l-b@wemulf@laqmds4 g, 87%. LCVB, nifz(MH)
= 422.18. Step 6: Preparation of

5-chl oro-1, 3-di net hyl -1 H pyrazol e- 4- sul ic acid
{4-[3-butyl -1 - gtf§—_
(2-f|uoro-benzyl)-2,6-dioxo-2,3,6,71de rahydro- 1H puri
n-8-yl nethyl] -phenyl}-ani de. ;?:O

SHes
1

orobenzyl)-3,7-dihy
N N 15

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%.



5 8- (4- Am no- benzyl) - 3- but yl -

| - (2-fluoro-benzyl)-3,7-di hydro-purine-2,6-dione (20
woo40724% ol ) was di ssolved in pyridine (0.BCTEP20a410h1289

treated with 5-chloro-1, 3-

di met hyl - I H pyr azol e- 4- sul fony’l8 chl oride (Mybri dge,

1@(%%51 19807 mol ). The reaction was stirred at 23 C

P 3 H° The sol vent was renoved and the residue was

purified by reverse phase HPLC. LCM5, m z (M+H)

6544 3-BuoylTh€2-toopobedsl) ,6-divxp, hﬁ,é(riptrelsyd’s&lﬂ-bpeﬂn -8-ylmethyl]-

t us manner to that

Z@?@W%ﬁoﬁﬁ&@%ﬁg gﬁg%ﬂ%g(anpl e 35 Pr opane 2-sul fonic

acid

{4-[3-butyl-I-(2-fluoro-benzyl)-2, 6-di oxp= ,3, 6, 7-tetr

ahydro- 1H purin-8-ylnethyl] -phenyl}-a » b-S; " O

FOHH/ ONI N ONN 15 Prepared fr

8- (4- ani no- benzyl ) - 3-butyl - I - ( 2- quorH)-zyI) 3,7-dih

ydro- purine-2, 6-di one and propane,2¢{sdl fonyl

chl ori de. Purlty(E SD, bdged . pon 527.6) = 84%

0 | d

o- benzyl p—2/ 6- di oxo-2, 3,6, 7-tetr
Nohenyl } -am de WO

2004/ 074288 PCT/ EP2004/001289 -74 O FOHH/ O ~ 1 N
LON N Prepared from
8- (4- am no- benzyl ) -3-butyl -1<(2-fl uoro-benzyl)-3,7-dih

ydro- purine-2, 6-di one and et hanesul fonyl chlori de.
Purity (ELSD, based on MW= 513.6) 91%
5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-

purine-2,6-dione and 4-bromo-benzenesulfonyl chloride. Purity (ELSD, based on MW
= 640.5) = 100%.

Example 49

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

10 phenyl}-4-nitro-benzenesulfonamide

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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5 Exanple 37 N-{4-
[3-Butyl -I-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

wale@4/0r4288puri n- 8-yl net hyl ] - PCT/EP2004/001289

phenyl}-C—phenyI-nethanesulfon%ﬂide u,0 FOHH/ O
rON Prepared from TenT

-am no- benzyl )-3-butyl-1-(2-fluoro-benzyl)-3,7-dih
ﬁﬁégq%%kgurine-z,G-dione and benzyl sul fonyl chlori de.
Purity (ELSD, based on MW= 575.7) _ 80% WO
2904/(6-B1ed 8l - i aroadrl) 1 8 x0-2756,7 Extarhyldeo-38l-purin-8-ylmethyl] -
b ey ) g
fg?Fgmgﬁ%yl-qi%%%J J§¥%§Bg%zyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H purin-8-yl nethyl] -phenyl}-amde F O N
N ONS5 Prepared from
8- (4-am no-benzyl)-3-butyl-1-(2-fl uoro-
ydro- purine-2, 6-di one and 2-phenyl - ef hese
chloride. Purity (ELSD, based on MWV 3-
Exanple 39 N-{4- [3-Butyl-
| - (2-fluoro-benzyl )E2, 6-d

Prepared from

rin-8-ylmethyl] -
FOHH/ O~ NI O!!!
8- (4- am no- benzyl )>&b -fluoro-benzyl)-3,7-dih

ydro- purine-2, 6-di one andl-benzenesul fonyl chloride.
Purity (ELSD, based on MW =7561. 6)

dyl ) -3, 7-di h
ul f onyl
7)) = 97%

»-tetrahydro-1H pu
ul fonam de N-S; 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-fluoro-benzyl)-2,6-diox0-2,3,6,7-tetrahydro-1H-purin-8-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. Purity (ELSD, based on MW =
687.5) = 100%.



10

= 95% WD 2004/ 074288 PCT/ EP2004/ 001289 -76- Exanpl e
40 N-{4- [3-Butyl -

wo 2q02/07428%r 0- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7-t et r ahyPCDERI0H 001289

rin-8-ylmethyl] - phenyl} -2-f|goro-benzenesulfonanide
NSz-o F FOHH/ (trd N N5“Prepared from

- amo- benzyl )-3-butyl-1-(2-fluoro-benzyl)-3,7-dih
3%%%53%%$ine-2,6-dione and 2-fl uoro-benzenesul f onyl
chloride. Purity (ELSD, based on MW= 579.6) = 80%
BYca B Suyl- INZ-AuofosbeBayly12,6-tlioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] - -
Iﬁ@nﬁygqﬁgigﬁ?Q%%%a%mgﬁgbﬁﬁgg2,3,6,7-tetrahydro-1FLpur
i'n-8-yl net'hy - 1o
phenyl }-2-trifl uoronethyl - benzenesul fonanj de N Szzo
CF3 FOOHH/ I NONNN Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro- zyl)-3,7-dih
ydro- purine-2, 6-di one and
2-(trifluoromethyl)-benzenesul fonyl c¢hl de. Purity
(ELSD, based on MWV = 629.6) = 90% ﬁ!gg904/074288

PCT/ EP2004/ 001289 -77- Exanple g4-" [3-Butyl -

| - (2-fluoro-benzyl-2,6-dfoxo:2,3 7-tetrahydro- 1H pu
rin-8-ylmethyl] - h < 54 b

enzenesul f onam d a || F, H/ \ O~ NI N

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-isopropyl-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- 1 H-purin-8-ylmethyl]-
phenyl}-4-methoxy-benzenesulfonamide

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-methoxy-benzenesulfonyl chloride. Purity (ELSD, based on MW
=591.7) = 94%.
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O'*N N 5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

WQ d00a/7428% | ne- 2, 6- di one and 2- chl or o- benzenesuP¢RP1004/001289

chloride. Purity (ELSD, based %ﬁ MV = 596.1) = 70%

Exanpl e 43 N-{4- o0
g%;Bukg -| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

rin-8-ylmethyl] - lo

phenyl } - 2- et hyl - benzenesul fonamde 1S; 0 FOH/ \ O

d\@'{4'|{\3 -Berrgdplat 22 ubrogpenzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
| uor o- benzyl)-3,7-dih
? ro}?gugﬁﬁgﬁgﬁﬁh@‘%ﬁgggﬁdﬁ§”£ﬁ?i | - benzenesul f onyl
chloride. Purity (ELSD, based on MW = 575C¥¥ = 82%
WD 2004/ 074288 PCT/ EP2004/ 001289 - 78- npl e 44
N-{4- [3-Butyl-Il -
(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-1 et dro- 1H puri
n-8-ylnmethyl] - phenyl} -3 -chloro- bHe g nesul f onam de
QA N-SOFOH/ \ O (trd N pared from
8- (4-am no- benzyI)FB butyD I - (2-f o benzyl) 3,7-dih
ydro- purine-2, 6-di ‘ benzenesulfonyl
chloride. Purity MN = 596.1) 90%
Exanpl e 45 N-{4- "By
| - (2-fluoro-benzyl)-2, 6- dmgiz 2,3,6,7-tetrahydro- 1H pu
b

rin-8-ylmethyl] - 1o
phenyl }-3-trifl uoronethyl -
-IFOHH/ \ 0 (trON

zenesul fonam de QO-CF3 N

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-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-4-ethyl-benzenesulfonamide

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%.



Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

W@ d00a/74288 | ne- 2, 6- di one and PCT/EP2004/001289
3-(trifluoronethyl)- benzenesul%gnyl chloride. Purity
(ELSD, based on MW = 629. 6) 7% WO 2004/ 074288

PL(%@%E’%%OM 001289 -79- Exanple 46 N-14- [ 3-Butyl- |

uoro-b enzyl) -2,6-dioxo-2, 3,6, 7-tetrahydro-

| H puri n- 8-yl net hyl heny
8- {ET 6r33ﬁﬁe¥rﬁ?aﬂegm %m&%@d@omts 7 NetrghyOr ¢4 H-p@int 8-ylmethyl] -

?H@nﬂ}@ A7 ffﬁlﬁ%rﬁ&hf)ﬁ}gﬁénzenesulfonamlde
- (4-am no-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dih

ydro- purine-2, 6-di one and 3-nitro- benzeneyyifonyl

chl ori de. Purlty (ELSD, based on MN = 6) = 75%
Exanple 47 N-{4- [3-Butyl-I-

(2-fluoro-benzyl)-2, 6-di oxo-2, 3, 6, 7 ydro-lH—puH
n-8-ylnmethyl] - 1o phenyl} 3 nethyl nesulfonanide
P- H ISOFOHH/ 0O ~ N O) repared from

8- (4-am no- benzyl )t 3- buty@ I 2- r o- benzyl)-3,7-dih

ydro- purine-2, 6-d
chloride. Purity asbd/ 575.7) 93%
WD 2004/ 074288 PC - 80 Exanpl e 48

N-{4- [3-Butyl- 1-(2-fluoto- benzyl)
-2,6-di oxo-2,3,6,7-tetrahydro- 1H purin-8-ylnmethyl] -
phenyl} -4-brono-b enzenesukfonam de

benzenesulfonyl

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 4-(trifluoromethoxy)-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'.

Re

F O kl (,)/ °
N
@QE

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 /SOF OO ONNS5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih
W@ 2r0a/074288 | ne- 2, 6- di one and 4- br onp- benzenesulP@nyPﬂmanmm
chloride. Purity (ELSD, based 9 MV 640.5) = 100%
Exanple 49 N-{4- [3-Butyl- 1-
( benzyl) -2, 6-di oxo-2, 3,6, 7-tetrahydro-| H puri
E?MH;lj(p%?hyl] - 1 o phenyl }-4-nitro-benzenesul f onam de
O N1ScO FOHH/ ONI N OLN Prepared from
QI\%ZH [ & uid= 1o &n fyono-BenEyh) 216-fliogo-253, @M@rﬁyﬁz«yﬂlﬁ@uﬂnmﬁmemﬂ]
YhieByl}-RU didRtodo-BeltlleABRIBASL NI T T 0- benzenesul f onyl
chloride. Purity (ELSD, based on MW= 606.6) = 98%
- WD 2004/ 074288 PCT/ EP2004/ 001289 -81- Exanmpl e 50
N-{ 4-

dro-1H purin-8-yl methyl] - phenyl}
-4-chl or o- benzenesul f onam de CI
Prepared from
8- (4-am no- benzyl) -
ydro- purine-2, 6-di
chloride. Purity

enzenesul f onyl
596.1) = 97%

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) = 91%.

Example 59

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
10  phenyl}-2,5-dimethoxy-benzenesulfonamide

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,5-dimethoxy-benzenesulfonyl chloride. Purity (ELSD, based on
MW =621.7) = 90%.



Exanple 51 N-{4- [3-Butyl- |-
(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H puri
wo2@49pr4r88 hyl ] - 1o phenyl }-4-i odo- benzenesul f BPOIHEPZE4/001289
NS: O FOHN rON N Preparegd from
8- (4- ami no-benzyl)-3-butyl -1 -(2-f1 uoro-benzyl)-3, 7-dih
S%IB i ne-2, 6-di one and 4-i odo-benzenesul f onyl
OIPI . Purity (ELSD, based on MW= 687.5) = 100%
04/ 0742 8 PCT/ EP2004/ 001289 -82- Exanple 52
%éﬂuﬁdtly ~flugro-fengy)-8:0@ieEgi2)3.37 Getdihydn-2Hap @i Stydmethyl] -
tphéﬂﬁﬂBQiﬂdﬂoWﬁieﬂtyﬁbMﬁiéﬁEMfoham1&heny| }
-4-isopropyl -b enzenesul fonam de N-~SzzO F OHH/ O ~
I N ONNJ5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-

befizyl ) -3, 7-di h

ydro- purine-2,6-dione and 4-i sopropyl gnesul f onyl
chloride. Purity (ELSD, based on =)683.7) = 97%
Exanpl e 53 N-{4- [3-Butyl- -S=q
| - (2-f1 uor o- benzyl ) - 2, 6- di oxo- 2, 78t et r ahydr o- 1H- pu
rin-8-ylmethyl] - flo

Hona £0O 1SS00 FO/

phenyl } - 4- met hoxy-hen
OO1 N N Prepar ro

8- (4- am no- benzyl ?ﬁn N(2 fl uoro-benzyl)-3,7-dih
ydr o-

5 Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-chloro-4-methyl-benzenesulfonyl chloride. Purity (ELSD, based
on MW = 610.1) = 98%.

Example 61

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
10 phenyl}-2-methoxy-5-methyl-benzenesulfonamide

H—IIS:O O—
O

LY
1

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%.



puri ne-2, 6-di one and 4-net hoxy-benzenesul f onyl
chloride. Purity (ELSD, based on MW = 591.7) = 94%

wOD020028974288 PCT/ EP2004/ 001289 - 83- Exanpl BCHEP2004/001289
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N- { 4- .
[3-Butyl -1 -(2-fl uoro-benzyl)- 2% di oxo-2, 3, 6, 7- t et r ahy

- rin-8-ylnmethyl] - phenyl}

Sgic-g?liblﬂ%%or onet hyl - benzenesul fonanmide CF3 0 LS;O0 F O

Or NIb ONNGS Prepared from

N4 3rhuid=1o & A yerp-TnEyld216- fliogo-253,6 rtetrahyd raHl FH-pyrin-gijhmethyl ] -
iﬂﬁ%ﬂyl}Qlﬂdieﬁlb?@-@eﬁeﬁ&%lﬁﬂﬁnide _ _

-(tr|fiuoronethyl)-benzenesulfonyl chloride. Purity

(ELSD, based on MW= 629.6) = 94% Exgnple 55 N-{4-

[ 3- Butyl -

| -(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-t hydr o- 1H pu
rin-8-ylmethyl] - lo

phenyl } - 4- et hyl - benzenesul f onani de 5N4$=d:GDP4/ \ O

Imo I~ O-1N N Prepared from i
8- (4-am no- benzyl) -
ydro- purine-2, 6-di
chloride. Purity
WD 2004/ 074288 P

nzenesul f onyl
589.7) = 90%
-84- Exanple 56

N-{4- [3-Butyl -
| - (2-fluoro-benzyl)-2, 6-di oRo-2, 3,6, 7-tetrahydro-1H pu
rin-8-ylmethyl] - phenyl}
-4-trifluoromethoxy-benzenesul f onam de OCF3

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%.

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

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 3-chloro-2-methyl-benzenesulfonyl chloride. Purity (ELSD, based
on MW =610.1) = 80%.



/ISSOFOHH/ \ O ~ONNJ5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih
W@ d00a/74288 | ne- 2, 6- di one and PCT/EP2004/001289

4-(trifluoronethoxy)-benzenesul fonyl chloride. Purity

(ELSD, based on MW = 645.6) =%7% Exanple 57 N-{4-

&%%Buhz -| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahy

rin-8-ylmethyl] - lo

phenyl } - 4-fl uor o- benzenesul fonamde F 0 NIS O F O

HiA {4- [ R tyl- INQ2-Dhbier-baayled,d diorv-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
(2-fluoro-benzyl)-3,7-dih

?&%ﬁyl?@é@mﬁﬁ%&é %ize%e&%}%nfefl uor o- benzenesul f onyl

chloride. Purity (ELSD, based on MW= 579 6) = 93%

WD 2004/ 074288 PCT/ EP2004/ 001289 - 85 @. e 58

N-{4-

[ 3-Butyl -1 -(2-fluoro-benzyl)-2, 6- dloﬂ$= (§(ﬁ 7-tetrahy

dro- 1H purin-8-yl nethyl] - phenyl}-2/44dichl oro-b

enzenesul fonamde CGF 0 0-O1 cO OHH/ OrANN

5 Prepared from
8- (4-am no- benzyl) ut -I uor o- benzyl ) -3, 7-di h
ydro- purine-2, 6-d e'

2, 4-di chl oro- benzenesul fonu‘\chl oride. Purity (ELSD,

based on MAMK630.5)=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

H—”s=o cl
F 0O N
L

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%.
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wdagooploangs } - 2,

Exanpl e 59 N

{4- [3-Butyl- | - (2-fluoro-benzyl)
-2, 6-di oxo-2, 3, 6,
5

6, 7-tetrahydro- | Hpurin-8-ylnethyl] -

- di nmet hoxy- benzenesul f onam de QPCTDEP2004/001289

SO0 FOHH/ O~1 NrO| ny_Prepared from

8- (4 am no- benzyl ) -3-butyl -1 -(2-fl uoro-benzyl)-3,7-dih

Py i ne- 2, 6-di one and

2,5- & nethoxy benzenesul fonyl chloride. Purity (ELSD,

3@&% MAEG621. 7) =90% WD 2004/ 074288
ﬁw@%ﬂo@tﬂwo-b@@yl)%d@m 26766, Ret¢tzahydro-1H-purin-8-ylmethyl]-

fmﬁﬂml4-anﬁe21ﬁwneeﬂ@maﬂa}mae6 di oxo-2, 3, 6, 7-tetrahy

ro-1H purin-8-ylnethyl] - phenyl} -3

-chloro-4-nethyl-b enzenesul fonamde / CIo-NS;OF O

HH/ \ O O1 NI NN 5 Prepared fro

8- (4-am no-benzyl)-3-butyl-1-(2-fluor c@» pl)-3,7-dih

ydro- purine-2, 6-di one and \

3-ch|oro-4-nethy|-benzenesulfonyl CHFSE% Purity

(ELSD, based onMA£610.1)=98% {ple 61 N—{4-

[3-Butyl-I-(2-fluqgro-ben I) 2, X0-2, 3,6, 7-tetrahy

dro- 1H purin- 8-y i

phenyl } - 2- met hox yIIb-v

O- FOHH/ \ O N

0)

egnesul fonam de N -S; O

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) = 94%.

Example 67

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

H—“s=o cl
F 0] H ©
N
@{E

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%.
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rON N Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

W@ d00a/74288 | ne- 2, 6- di one and PCT/EP2004/001289

2- met hoxy- 5- et hyl - benzenesulfgg chloride. Purity
(ELSD, based on MW = 605.7) 4% WD 2004/ 074288

%E%égf%%04/001289 -87- Exanple 62 N-{4- [ 3-Butyl- |
9%or o- benzyl) - 2, 6-di oxo- 2, 3, 6, 7-t et rahydr o-

H- purin- 8-yl net hyl ]
N {61 31Bupil dr G- heare é}fﬁ@zm*flgn@mi@é,ﬁﬁ-tﬂ&l@dm- 1HFpWirHBtyimethyl] -

gh%;@} -BlsMicHoFd- B&ﬁ@ﬁguff&ﬁ)iﬁnde
(4- am no- benzyl ) -3-butyl =l -(2-fl uoro-benzyl)-3,7-dih

ydro- purine-2, 6-di one and

Cl
2,5-dichloro-benzenesulfonyl chloride. \Rurity (ELSD,
based on MVN= 630.5) = 60% Exanple @ & |
3-Butyl- I - (2-fluoro-b

enzyl ) - 2, 6- di oxo- 2, 3, 6 7 tetrahydro-k]-ls\

H puri n- 8- yInethij

phenyl } - 3- chl or o- met hyI be fonam de a b /S;o
FOHH/ \ O N I are om

8- (4- am no- benzy butyl - | uoro-benzyl)-3,7-dih
ydro- purine-2, 6-d¥0one~a

3-chl oro- 2- nethyl benzen quonyI chloride. Purity
(ELSD, based onMA£610.1)=80% WD 2004/074288
PCT/ EP2004/ 001289 -88- Ex le 64 N-{4- [3-Butyl -

| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu

rin-8-ylnmethyl] -
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

s

s

0]

LY,
1

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%.
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phenyl } -2, 6-dichloro-b enzenesulfonamde CI N-S;0O
Cl FOHHO~1 N ONNJ5 Prepared from

wW@2q04naz8$0- benzyl ) - 3- but yl -1 - (2-f 1 uor o- benzyl PeBEF20d4/b01289

ydro- purine-2, 6-di one and 1
2, 6-di chl or o- benzenesul f onyl chilori de. Purity (ELSD,
q%§ed#§ﬂ) MV = 630.5) = 80% Exanple 65 N-{4-

| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H pu
rN-r{A-&S-;Buﬁﬂt]hf/Z -fluerodleenzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-

| fonamde QClI NIS; 0O
gﬂ@@’lgz %&h}qw ﬁ&% %q%ﬁgﬁlgréépar ed from
8- (4- am no- benzyl )-3-butyl -1-(2-fluoro-penzyl)-3,7-dih
ydro- purine-2, 6-di one and
2, 3-di chl or o- benzenesul fonyl chl ori de.
based on MN = 630.5) = 70% WD 2004/ h28
PCT/ EP2004/ 001289 -89- Exanple 66 N-N4s-3-Butyl -
| - (2-fl uoro-benzyl)-2, 6- dIOXO 2,3, - et T ahydr o- 1H pu
de

ty (ELSD,

rin-8-ylmethyl] - p enyl}
- 3, 4- di net hoxy- ben

\ O~0-N 5Prepa
8- (4- am no- benzyl )>3D Nt -—(\2-fl uoro-benzyl)-3,7-di h
ydro- purine-2, 6-di one and

3, 4- di met hoxy- benzenesulfon | chloride. Purity (ELSD,
based on

0o- O \ FOH/

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

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 5-fluoro-2-methyl-benzenesulfonyl chloride. Purity (ELSD, based
on MW = 593.7) = 92%.



MN = 621.7) = 94% Exanmple 67 N-{4- [3-Butyl -
| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu
WO 200487428812t hyl ] - 1o PCT/EP2004/001289
phenyl } - 2- chl or o- 6- net hyl - benz%ﬁesulfonanlde ISOC F
OHH/ \ OON N Prepared from
5%%4 rrz,%:]o benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dih
i ne-2, 6-di one and
2- chloro 6-met h I-benzenesulfonyl chloride. Purity

(MEH SED3- BlmdebL(Z-(ﬂnOMAme&Hl&ﬁ dioxe-27H64 - tV'@IE@@dﬂ@I?pQﬁB- -ylmethyl]-
P 0 548 N-{4- [3-Butyl-
I % ﬁ?luorégbéﬁggvsb %ﬁg%%l @ , 6, 7- tetrahydro 1H pu
r|n 8-yl nethyl] - phenyl}
- 3, 5-di chl or o- benzenesul fonam de CI C O HH/ O
\ N~ NON 5 Prepared from
y

8- (4-am no- benzyl)-3-butyl-I-(2-fl uorﬁ [)-3,7-dih

ydro- purine-2, 6-di one and —$=g Ol
3, 5-di chl or o- benzenesul f onyl Pur| ty (ELSD,
based on MW630. 5) E97% {4 [ 3- Butyl -

| - (2-fl uoro-benzyl -tetrahydro-1H pu
rin-8-ylmethyl] - @
phenyl } - 3, 4-di chl ore @%‘e fonamide CI OC F O

HH/ O rON N Prepared fro
8- (4-am no- benzyl ) -3-butyl -}y (2-fl uoro-benzyl)-3,7-dih
ydr o-

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 chloride. 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-1H-purin-8-ylmethyl] -
10 phenyl}-2,4-difluoro-benzenesulfonamide

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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puri ne-2, 6-di one and 3, 4-di chl or o- benzenesul f onyl
chloride. Purity (ELSD, based on MWN= 630.5) = 100%

w2008 74288 PCT/ EP2004/ 001289 -91- Exanpl BCT78P2004/001289

N-{4- [ 3-Butyl- | - 3.

(2-f|uoro-benzyl)-2,6-dioxo-2f§,6,7-tetrahydro-1H—puH

@ﬁ§&%i thyl] - phenyl}-2,5-dinmethyl-b

enzenesul fonamde / SAO FO HH/ ONI N ONNS5

Prepared from )

AN-1443-ButA oL e Aoy banzighiyd-dioxo2. 3.6, trdetealydrary H) p@ritr-Sefilmethyl] -
aﬁﬂ}-zaﬁéﬂhpps%i@oweﬁ%eﬁm@namide

, 5-di met hyl - benzenesul fonyl chloride. Purity (ELSD,
based on MN= 589.7) = 85% Exanple @}NN{4-
[3-Butyl- I-(2-fluoro-benzyl)
-2, 6-di oxo-2, 3,6, 7-tetrahydr o- 1H puri n- nmet hyl ] -
1o phenyl }-5-fl uoro-2-net hyl - benzenesul mde F F O
H/ ON rd NN Prepared from -8z

8- (4- am no- benzyl)-3-butyl-1-(2-fl odbenzyl )-3, 7-di h
ydro- purine-2, 6-di bne and?
5-fl uoro- 2- net hyl - yl oride. Purity
(ELSD, based on 59%. 7|l =092% WD 2004/ 074288
PCT/ EP2004/ 001289 20 N 72 N-{4-

[ 3-Butyl -1-(2-fluoro-benzyl) -2, 6-di oxo-2, 3,6, 7-tetrahy
dro-1 H purin-8-ylnmethyl] - pghenyl}

-2-chloro-4-fluoro-b enzenesyl fonamde F O

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

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%.



SO0C FOHHO~1 N ONNSJ5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih
W@ cr0a/7428% | ne- 2, 6- di one and PCT/EP2004/001289
2-ch|oro-4-f|uoro-benzenesulfoBéL chloride. Purity
(ELSD, based onMA£614.1)=93% “Exanple 73 N-{4-

-B -

fhiilﬁgwgor o- benzyl) -2, 6-di oxo- 2, 3,6, 7-t et rahydr o- 1H pu

rin-8-ylmethyl] - io

Phé)d- %uwlzl Hivarorbentdh2 érdiexd-2 Giteirtatehfdrod 1 HSn@irF8-ykmethyl]-
I 4- am no- benzyl) 3-butyl -

%%I?lngﬁi‘g&%?%%&ze%ﬁ% (jl%‘hg%r 0- purine-2, 6-dione and

2,4-difl uoro benzenesul fonyl chl ori de. P | ty ( ELSD,

based on = 597.6) = 95% WD 2004/

PCT/ EP2004/ 001289 -93 Exanmple 74 N-{4

| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3, 6, k‘r

rin-8-ylnmethyl] - phenyl} “

-2-met hyl -5-nitro- lfenzene | f na(]\l N~S;0 FOH

/| O L ONNSJ5 Prepareef

8- (4-am no-benzyl but I -1{f uor o- benzyl ) -3, 7-di h
eO

ydro- purine-2, 6-d
2-methyl -5-nitro- benzenesug%ifyl chloride. Purity

(ELSD, based on MW= 620. = 88%

5 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-1H-purin-8-ylmethyl] -
10 phenyl}-3,4-difluoro-benzenesulfonamide

F o)
oL

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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Exanple 75 N-{4- [3-Butyl-
| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu

WO 200487428812t hyl ] - 1o PCT/EP2004/001289

phenyl } - 3-chl or o- 4-f | uor o- benzepesul fonamde F / C

O FOHH/ O rONN Prepared fro
qﬁééfﬁy%po-benzyl)-3-buty|-I-(2-f|uoro-benzyl)-3,7-dih
y purine 2, 6-di one and

3-chl oro-4-fl uoro-benzenesul fonyl chloride. Purity

(Iéﬂ"s{bi’i Hydelt (2-8nonapenzpl)-2,6tilioxo Q5he, 7\1@@0@119{1&12@&1 8-ylmethyl]-

RELL Fsamae 76 N-{4- [3-Butyl -
FE%-E | Uor o- bé%lpbm?g$%udloxohg 3,6, 7-tetrahydro-1H pu
rin-8-ylmethyl] - phenyl}

-2,6-di fluoro-benzenesul fonam de F/ Q -1S;, OF F
OOH N ONNSJ5 Prepared from

8- (4-am no- benzyl)-3-butyl -1-(2-fl uor,p- yl)-3,7-dih
ydro- purine-2, 6-di one and ﬁ

2, 6-di fl uoro-benzenesul f on
based on MN = 597.%)

[ 3- Butyl -

| - (2-fluoro-benzyl
rin-8-ylmethyl] -
phenyl}-3,4-dif|uoro-benzehﬁiflfonanide F O F

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] -
phenyl}-4-chloro-2,5-dimethyl-benzenesulfonamide

Cl

voa

70
O

SPes
1

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%.



NSOFOHH/ O ~1 NrONN Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

W@ d00a/74288 | ne- 2, 6- di one and PCT/EP2004/001289

10

3, 4-di fl uor o- benzenesul f onyl Iorlde Purity (ELSD,
based on MW= 597.6) = 95% 3004/ 074288
PCT/ EP2004/ 001289 -95- Exanple 78 N-{4- [3-Butyl- |
gmp o- benzyl) -2, 6-di oxo- 2, 3, 6, 7-tetrahydr o- 1H pur
in-8-ylnmethyl] - phenyl } -2,4, 6-trinethyl-b enzen
@61 - Sty dle (NfL &G 0-enzA)-Q, 6Hﬂrioi(o—\2 3P, Rt tetraliydd-NHNp G in-8-ylmethyl] -

é’ﬁ%ﬁﬁg%%ném nzyII}let&ylb enzfnﬁsulfoznaﬁl uor o- benzyl ) -3, 7-di h
ydro- purine-2, 6-di one and cl

2,4, 6- trlnethyl benzenesul fonyl chlorid urity
(ELSD, based on MW= 603.7) = 60% E 79 N-{4-

[ 3-Butyl - |

-(2-f|uoro-benzyl)-2,6-dioxo-2,3,6,741 JA dr o- 1H pur
i n- 8- yInEthyI] - Io y

»sul f onam de Cl I
, from
uor o- benzyl )-3,7-di h

S;O0F O 0 HH ~ N
8- (4- am no- benzyl)
ydro- purine-2, 6-d~e
4-chl oro- 2, 5- dinethyl benz nesulfonyl chloride. Purity
(ELSD, based on MW= 624.1 93%

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,4-dichloro-6-methyl-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 644.6) = 85%.

Example 81

N-{4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl] -
phenyl}-2,4-dichloro-5-methyl-benzenesulfonamide

Cl

H—”S:O Cli
F o) ©
PP
V/,
OA\NH\ N

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 2,4-dichloro-5-methyl-benzenesulfonyl chloride. Purity (ELSD,
based on MW = 644.6) = 82%.
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WD 2004/ 074288 PCT/ EP2004/ 001289 -96- Exanple 80
N-{4- [3-Butyl- I-

W@ 2o0ftlons®- benzyl ) - 2, 6=di oxo- 2, 3, 6, 7-t et r ahydr BET/EPIH04/001289
n-8-ylnmethyl] - phenyl} -2, 4- dlghloro 6-nmet hyl -b
enzenesul f onam de Cl N—IS O CI FOH/ \ OONNJS5

gz' %% e& from
? am no- benzyl )-3-butyl -1-(2-fluoro-benzyl)-3,7-dih
y ro- purine-2, 6-di one and

N-44-43-Bnindrlo (% HnenonhenzildRte desen 2 bh tetstiydre-dBl-pwim St ymethyl] -
iﬂer?ﬁ% -2 ﬁé%&raﬁﬁe ben@é]rfks@fonarrﬁée@ Exanpl e 81 N-14- [

I uoro-b enzyl)

-2, 6- d| oxo 2, 3 6 7 tetrahydro- | Hpuri{n-8-ylnethyl] -
1o phenyl}- 2, 4-di chl or o- 5- net hyl - benze enes | f onam de Cl
NISOC FOHHO~I1I N LAONNP S rom
8- (4-am no- benzyl)-3-butyl -1-(2-fluqro-)k
ydro- purine-2, 6-di one and -
2, 4-di chl or o- 5- et hyl - benzenesul f Sl och oride. Purity
(ELSD, based on My = 64496) .=

WO 2004/ 074288
PCT/ EP2004/ 001289 Né}?ﬁfﬁ 7 {4-
benzyl |} - 2:6% di oxo- 2, 3, 6, 7-t et rahy
GToN N

[3-Butyl-I-(2-fl
phenyl }-2, 3,5, 6-tetranet hﬁ%i)enzenesul fonamde /S=0O F

dr o- 1H puri n- 8-yl
0 O ONN

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-diox0-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-
phenyl}-4-methoxy-2,3,6-trimethyl-benzenesulfonamide

1<

Spes
1

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-trimethyl-benzenesulfonyl chloride. Purity
(ELSD, based on MW = 633.7) = 80%.



5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

W@ cr0a/7428% | ne- 2, 6- di one and PCT/EP2004/001289

5
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2,3,5,6-tetramet hyl - benzenesul fgnyl chloride. Purity

(ELSD, based on MW= 617.7) =780% Exanple 83 N-{4-

[.3-Buty] -

| EXeppid $for 0- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7-t et r ahydr o- 1H pu
rin-8-ylmethyl] - io

kg ny[BIButylre( hluyroZb Szl 256-tiekchya, 3,6, éfizestesing flbhaniio8-ylmethyl] -

LSRO F Q. HH / .0 N N Prepared from
g“’-}k@&%é% %%’gbt}éarlmez“ﬁ‘?f"é%‘[ﬁ%y| _I-(2-fl uor o- benzyl ) -3, 7-di h

ydro- purine-2, 6-di one and
4- et hoxy- 2, 3, 6-tri net hyl - benzenesul f of hl ori de.
Purity (ELSD, based on MW= 633.7) = 8
2004/ 074288 PCT/ EP2004/ 001289 -98-
[3-Butyl -1-(2-fluaoro-benzyl) -2, 6-di , 3,6, 7-tetrahy
dro-1H purin-8-ylmethyl] Q@

phenyl } - 1- napht hal}enesul naﬁide s, 0O- FOHHON
CONN 5 Prepafrg:l'\;\l )

8- (4- am no- benzy 3-8 <t>N( 2-f | uor o- benzyl )-3,7-di h
ydro- purine-2, 6-di one and napht hal ene- 1-sul f onyl

chloride. Purity (ELSD, based on MW= 611.7) = 81%
Exanpl e 85 Di net hyl am no- napht hal ene-| -sul foni ¢ aci d

{4- [3-butyl-I|-(2-fluoro-benzyl)-2, 6-di oxo- 10
2,3,6,7-tetrahydro-1H purin-8-yl nethyl] -phenyl}-am de

~ N Prepsre®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%.

Example 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

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%.



FOHHO | CONN Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

W@ d00a/74288 | ne- 2, 6- di one and 5-di met hyl am no-  PCT/EP2004/001289
1- napht hal enesul fonyl chloride. ,Purity (ELSD,. based
on MV = 654.8) = 90% WD 2004/ "074288 PCT/ EP2004/ 001289
E}% %xg)({rpl e 86 Benzo[ 1, 2, 5] oxadi azol e-4-sul fonic acid
{ b yl -1-(2-fluoro-benzyl) -2, 6-di oxo-

2,3, 6 7-tetrahydro-1Hpurin-8-ylnethyl] -phenyl}-am de
\Bengp!1¢3, Nioxadtazolersylfanioncid f-{3- Nutyﬁm(m ﬂ@r@fb@pa;rl)ea 6-dioxo-
f%g?;%r%}éydéoe%?y})urm 5 Ylmethyl %hen? 1}uacI)Tlglo benzyl)-3, 7-di h
ydro purine-2, 6-di one and benzo [ 1,2,5

oxadi azol e- 4- sul fonyl chloride. Puri ty based

on MV = 603.6) = 95% Exanple 87 5

Benzo[ 1, 2, 5] t hi adl azol e-4-sul fonic 0
{4-[3-butyl-I-(2-fluoro-benzyl) - dboxo-

2,3,6, 7-tetrahydrof 1H pur(Pn yI l]- phenyl} am de
N N-SONFOH N Prepared from
8- (4-am no- benzyl buyI | uoro-benzyl)-3,7-dih

ydr o-- puri ne- 2, 6-t0ne~a

benzo[ 1, 2, 5]th| adi azol e- 4 sul fonyl chloride. Purity
( ELSD, based on MW= 619. ) = 80% WD 2004/074288
PCT/ EP2004/ 001289

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-sulfonyl chloride. Purity (ELSD, based
on MW = 603.6) = 95%.

Example 87

Benzo[1,2,5]thiadiazole-4-sulfonic acid {4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-
10 2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-phenyl}-amide

oo
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and benzo[1,2,5]thiadiazole-4-sulfonyl chloride. Purity (ELSD, based
on MW =619.7) = 80%.



-100- Exanpl e 88 Chl oro-pyridine-3-sulfonic acid
{4-[3-butyl-1-(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-

W0 edonaheds o- 1H- puri n- 8-yl met hyl ] - phenyl } - am deCTZEP200M001289
0- 1S$ OFOHH/ O rONNJS 6¢epared from
8- (4 am no- benzyl ) - 3-butyl -1 - (2%¢T uor o- benzyl ) - 3, 7-di h
ég I ne- 2, 6-di one and ,

pyridi ne-3-sul fonyl chloride. Purity (ELSD,

based on MN = 597.1) = 98% Exanple 89
ﬂﬂgphpyrédige-@bﬂuﬂfgnicmcialdiﬁld3-buty1 1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
{ 15 2. I 6-di oxo-2,3,6,7- 10
ttgttr{;%ﬁ%rlgi {Iil{lélj%r{’ﬂr‘#ég{yg ﬁ%ﬁﬁyl%n-aghenyl }-am de PCs' -
/IS, O FOHH/ \ OONN Prepared from cl
8- (4- am no- benzyl)-3-butyl -1-(2-fl uoro-bengyl)-3,7-dih
ydro- purine-2,6-dione and 2-thi o-benzef@estf onyl
chloride. Purity (ELSD, based on MW = /7)) = 67%
WO 2004/ 074288 PCT/ EP2004/ 001289 - 1(N-sfxanpl e 90
Chl or ot hi ophene-2-sul fonic acid §
{4-[3-butyl-1-(2-fl Qoro-befzyl)-2
t et rahydr o- 1H puri Ki
NN-S;O0 FOHO

0]
i\ 0X0-2, 3,6, 7-
eyl }-amde G H

5 Prepared from 8-(4—amino-benzyl)-3-butyl—1-(2-ﬂuoro-benzy1)-3,7—dihydro—
purine-2,6-dione and 6-chloro-pyridine-3-sulfonyl chloride. Purity (ELSD, based on
MW =597.1) = 98%.

Example 89

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

LY
1

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%.



N O NNS5 Prepared from
8- (4-am no- benzyl )-3-butyl -1-(2-fl uoro-benzyl)-3,7-dih

W@ cr0a/7428% | ne- 2, 6- di one and PCT/EP2004/001289
5-chl oro- 2-t hi o- benzenesul fonyl chloride. Purity
(ELSD, based on = 602.1) =190y Exanpl e 91

5 Br oim t hi ophene- 2 sul fonic acid

{Examplaq} yi - | - (2-f1 uor o- benzyl ) - 2, 6-di oxo- 2, 3,6, 7- 10
tetrahydro-1H purin-8-ylnethyl] -phenyl}-amde Br H ~
SHiSothkdop Eer(é Hsiﬂforﬁl acuN{ -[ Nbuilyb 1 42-tNosb Preppd)-26-dioxn?,3,6,7-

o LS BBl o bemcy ). -G

5- br ono- 2-t hi o- benzenesullfonyl chl ori de. Purbllty ( ELSD,
based on MN = 646.6) = 92% WD 2004/0

PCT/ EP2004/ 001289 -102- Exanple 92

4, 5- Di br onot hi ophene- 2-sul fonic aci dH —S=0

{4-[3-butyl-1-(2-fl uoro- benzyl) dld)xo-
2,3,6, 7-tetrahydr of1H pur £h-8 yI '] -phenyl}-am de
Br YBr H\ S -/ H N N5 Prepared

from |

8- (4- am no- benzyl - bgtJVIN- =W2-fluoro-benzyl)-3,7-dih
ydro- purine-2, 6-di one an

4, 5-di br ono- 2-t hi o- benzenesul fonyl chloride. Purity
(ELSD, based on MW= 725.5K= 97%

5 Prepared from 8-(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) = 96%.

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

Spes
1

Prepared from 8-(4-amino-benzyl)-3-butyl-1-(2-fluoro-benzyl)-3,7-dihydro-
purine-2,6-dione and 5-bromo-2-thio-benzenesulfonyl chloride. Purity (ELSD, based on
MW = 646.6) = 92%.



Exanpl e 93 3-{4- [3-Butyl-

| - (2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7-tetrahydro-1H pu
WO 200487428812t hyl] - |0 PCT/EP2004/001289

phenyl sul f anoyl } -t hi ophene- 2- ﬁﬁ&ﬁfxylic aci d net hyl

ester S bjS00 O FOOH raON N Prepared

§§?%k£n1no benzyl ) - 3- butyI-I-(2 fluoro-benzyl)-3,7-dih
ydro- purine-2, 6-di one and

3.% Rilwoowilhipphsrie-3-hilsphiesred pi- I:%bwlc%(ﬁcﬂt@éweﬁﬁtlhg/ﬁ -dioxo-

3 en, aZnfidd- 7) = 92% WO
SRS st L e RS Ml 2 Exanpl e 94

4- (1- Benzyl - 3- but yl - 2, 6-di oxo- 2, 3, 6, 7-t @ rahydro- 1H pu
rin-8-ylnethyl)- benzenesul fonam de. 0 JQ=SgNH2 O HH
ONNI N N 5 Prepared by the same netkpdyas descri bed
for 5-chloro-1, 3-di net hyl -1 H-pyrazolﬁ 4»-s%l f oni c aci d
{4- -S

[3-butyl-I-(2- fluoro benzgl) 2 6
dro-1 H purin- 8-yl thyI]

except that in st y .
pl ace of 2-fluord .nd in step 3

4- (2- am no- et hyl )% Mnani de was used in

pl ace of 2-(4-nitro- phenyILLL:t hyl am ne hydrochl ori de

=0
i xw 2,3,6, 7-tetrahy
N de (exanpl e 34)
was used in

salt. 4-(1-Benzyl-3 10
but yl - 2, 6-di oxo- 2, 3, 6, 7-t et kahydr o- 1H puri n- 8- yl et hyl
) - benzenesul f onam de was obtained as a col orI ess
solid; LRVS for C23H25N504S (MtH)+ at mlz =
5 The itherared Gomi &l oaming-bengyh)d-bytybi- (§éb@m1benzyl) 3 4 -dihydro-

TRRIRSENURINe R d AI*8BE 4B  CaRBbdaeifohfi®hloride. 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

H—S: ©
§° o,

Sper
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%.



present invention in the foregoing PEPCK enzymatic
assay as represented by in vitro potency is presented

wo pooFabi2es 1 bel ow. WO 2004/ 074288 PCT/ EP2004/ OpA2882004/001289
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-104 Table 1 Conpound 1C50 (M

1, 3- Di et hyl -1 H pyr azol e- 4- sutfi8hic acid {4-[3- 0.15
cycl opropyl nethyl - |- (2-fluoro-benzyl)

-BXapdt 6k o- 2, 3, 6, 7- tetrahydro- 1H puri n- 8-yl net hyl ]

- phenyl }-am de (exanple 7)
M-(EB{eAzyns=Ha¢¢1Lp@ﬁmyumsnydetrah;(&oﬂlﬂ@ﬁﬁn@?i&wtﬁyiﬂ, 6-d
nyo- 0152 2,3,6, 7-tetrahydro- 1H puri n- 8-yl net hyl ]
-6%@%??%‘FP§H%?I}-4- net hyl -t hi azol - 2-yl ) - acet am de
(exanmpl e 10) 2-Anino-4-nethy|-thiazolq55-sulfonic
acid {4-[3- 0.23 cyclopropylnethyl-otg_NH
| -(2-fluoro-benzyl)-2, 6-di oxo-2, 3,6, 7- 2

t et rahydr o- 1H puri n- 8-yl net byl ] - ph -am de

trifluoro-acetic acid_salt exapple

5- Chl or o- 1, 3- di nmet hg razole-4+/sul fonic acid

{4-[3- 0.29 cycl oph N/' (2-fluoro-b

enzyl) -2, 6-di oxo- 2, 3, 6, 7

t et rahydr o- 1H puri n- 8-yl net hywl ] - phenyl } - am de (exanpl e

1) 1,2-Dinethyl-1Him dazol e{4-sulfonic acid {4- [3-

0. 34 cycl opropyl net hyl - | -

(2-fluoro-benzyl)-2, 6-di oxo-2, 3, 6, 7-

tetr i N-8s s ] j : I -
aﬂi%g/%@% %Y&f&&é%l@ n§etM{)&"§st Dl RENY I chio@d1 SedinStBYIPIFE. pyrazole

13) Met razol e-4-sulfonic, acid .
{4rsylfmig ﬂl@ér&jpp L Higtilyoro-yenzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-
(ngrﬂlétﬂﬂp?ﬁ%ﬁyhmic% (Bxahh 51¥ 94 PoxBerft tHatlif bep @A Oy bibrideiwas used
;]ii’l Pp&%iﬂ??fﬂﬁé!nlﬁegg}; ga{(lérlikfe?&g?% %ﬁ%x %glgézgan%?no—ethyl) -benzenesulfonamide
{Wad Bed Ucplagr af2y(dnmitioyphenfl) £ihyldmine yflitachlopido ealz yi-§1-Benzyl-3-

&lﬁi@%%??cﬁf&%oﬁ §’667'—t7e"crtaﬁ)tac[er8%—%ﬁﬁ?ﬁéﬁ%&ﬁﬁ5—§énzenesulfonamide was

2
enyl’} --am
QlitainkE

i pea lenldss smiide LAMSfor CZ%ZSNSO‘;S (M+H)" at m/z = 468.27.
{4-[3-cycl opropyl net hyl -1-(2-fluoro- 0.45
benzyl) -2, 6-di oxo-2, 3, 6, 7-tetrahydro- 1H purin- 8-yl meth
yl'] phenyl}-am de (exanple 19)

The in vitro biological activity of several representative preferred compounds of the
present invention in the foregoing PEPCK enzymatic assay as represented by in vitro

potency is presented in Table 1 below.
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th)Y
- (e,zmﬂw@m H:Itmmzv% )YhQEtB)ll pbmsd}zasm# (rxarmplzé)

P
oJ

5-Di net hyl -i soxazol e-4-sul fonic acid
4-[ 3-cycl opropyl nethyl -1- 0.79 (2-fluoro-benzy
2008/0di28%0- 2, 3, 6, 7- t et rahydr o- 1H puri n- 8-

| met hyl ] - phenyl } -am de (exanpl ﬁ 12)
Chl oro- 1, 3-di net hyl -1 H-pyraz& % 4-sul foni c aci

6[3 butyI-I- 0.88 (2-fluo nzyl)
6- di oxo- 2, 3, 6, 7- tetrahydrgﬁ-ﬁi

1)

PCT/EP2004/001289

d
']

purln 8 yl met hy
Jylldlll O'yl}'allldc \CI\C[IIP'IC LJ} I\I'i‘-l-'
3 Cycl opr opyl et hyl -@Gethpotindior o- benzyl ) - 2, 6-di 0
,7- 0.96 tetrahydro- 1H-0ur|n8vlmsthvl1

x BCa2 (18M)

3metﬂyirﬂnethylht}mpmtzhly%uﬂfoam atidl {defaanpl e 17)
%‘9{ OpymatHil- mrﬂfdorlﬂﬂ'eﬂwl)az 8lBofs-38ldani c aci

sy gty PTG omide (Gramppe )

0.15

[®X

10-
P Hopioy ﬂnﬁ&lﬁ;}ml {2-Piysrocthemzd) 0l g-didgb-de
P 3ME0f %t&%dééq %l{ Og $RanEPhERAQRALRYE 289

y ol G5~ 4= pUy ElBp
Jgelayﬁghyfz -d g fﬁwlqelgfﬁ%%l% ? -4-sul f oni ¢_aci

0.22
05

|

d

3zlﬁnlrl%-zim&ﬂ;qltﬁﬁw%tﬁﬁbmélaudl {4=[3C2- f I uor o- ben

ro—benzy
tetraﬁ¥§ ﬂ&—p r1n am q

B e
lmetxyl?%h r\{yl (?ent\{ oro-acetic
eqdpét@f@m@brrldbw met hyl - | - (2-f1 uor o- benzyl) 2,

(e

zyl) 9.23
xanpl e

6- di ox

dﬂ X?oﬁe 4Js fgllﬁrclag I3,nE[ nyl J
{;YFTXHISP eS l daloxo arrpl €

0.29

tyd

TS B
)sycr%;;nfepﬂmeihwp(ﬁr%%weazséh?ﬁoﬁ%o 40k

e

\ odtmyhyd]pylemhyi -8 ylmethyl phenyl} -amide (example 13)

0.34

1.45

OXQ

T R R
={<%rﬂpp@ ]Z%ZYDFSW -digixael, 864 urfrafideo dH gurin-8-
1y[rﬁetﬁ)91§:—lphpm)dbyﬂnmhzt(h)5dmple 2)2 fl uor o- 1 95

anmi d8-39

2]

“i

““““ R M AR AR TP S A o g&ﬂv’l-( e

-Il 1L y |
7)1 -(2- ﬂuoro benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H purm -8~
ylmethyl]-phenyl}-amide (example 14)

[}
=ytmeth

KanmplOetl

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 (example 19)

0.45

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 (example 12)

0.79

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 (example 25)

0.88

N-{4-[3-Cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-
tetrahydro-1H-purin-8-ylmethyl] -phenyl}-N,N-dimethylsulfamide
(example 17)

0.96

5-Chloro-1,3-dimethyl- 1H-pyrazole-4-sulfonic acid {6-[3-
cyclobutylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetra-
hydro-1H-purin-8-ylmethyl]-pyridin-3-yl}-amide (example 26)

0.98




5-Chl oro-1, 3-di net hyl -1 H pyrazol e-4-sul fonic acid
{4-[3- 2.05 cyclopropyl net hyl -

WO 2020742801 0- benzyl ) - 2, 6- di oxo- 2, 3, 6, 7- PCT/EP2004/001289
tetrahydro- 1H puri n- 8-yl net hyl ]105 phenyl } - met hyl - am de
(exampl e 18) 4- [ 3- Butyl

(D2 fl iAr hoan=zyv1 )\ (o) diAavea. 92 2D £ 7 + At vdrn_ 1Ll

Tt Oy 1) L,U UTOA 02,9, O, 7 LULlunyunu T
4 Compound ICsp (pM)
uri n-8-yl nethyl]1-Npyridin-2-vl-benzenesul f onani de

°5&Imd>1© B8)dimethyl-1H-pyrazole-4-sulfonic acid {3-[3- 1.1
ﬁlm'efh(y?l (b YRIoPo BERAYLD,6 2 &k0H2,9%F-2, 3, 6, Trtetra
h TOp

ur | ﬁ =y

T yﬁnﬁ RSPyl amide (example 6} o nank de

dpropylmethyl-1-(2-fluoro-benzyl)-2,6-diox0-2,3,6,7- 1.2.

LI R A i e &

P
éé’r@’ll‘i lgrﬁ £ée ’%E’rﬁ’iee esul f onani de (exanpl e 4)

N3 48& zz&cl&preg ﬁﬂevdgn-q @emb)be%zﬁ) dicoXBx 23, &7-/F tet [ a5
!\gh%h gbﬁzene})1 L Eﬁé‘%‘m &tha gsxuz%\fr?f)liimlc}fO)

%hloro pyridi ne-3-sulfonic acid {4-[3-| 4.58

V %M nﬁi azolle 4 -5 fomc acid {4 3— 1.45

i uor 0- L) ﬁﬂ r Xo 2
fy YJﬁ i2 u§ 1}@1 a i de (exanpl e
tet Y 0{ rley%-y —gmlde example

or o- benzyl) 2, 6-di oxo- 6. 25

Vo N o S B ‘.

~

PREHPe areURBL e éﬂ*é“”'f'ﬁa?&xﬁaﬁﬁ@e E%Qaﬂrae 20) WoL93

2 Pzl 2Xg diopeTds ﬁaidem 1odb-purpd-deedvlind 1 c5p (M
4r pl&nal}wmdtn(lﬂucmomcm @ahszaw ()‘:Xéﬁnlﬁledflbxo 2,3,6,7tetra
h - 411 Fad Lo N || O }
: Q\’?rmh?ﬁ@e TR0 AR At A g%i%nm e 31) 205
4} ¢yzlopuegylmethyb 1 (R fiwoso-berzt-3,.6 Aliexad?2.806/-2, 3, 6, 7F tetra
hy ttrahyiddo - B 4amrinpd+yintetByl j-bhetybly hiethyl-amide (example
-Ntg)1, 3, 5-trinethyl -1 H pyrazol -4-yl)
benzenesul f onam.de (pynrrpl e ’2?)
4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H- 2.4
purin-8-ylmethyl]-N-pyridin-2-yl-benzenesulfonamide (example
28)
4-[3-Butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H- 2.4
purin- 8-y1methyl] -N-pyridin-4-yl-benzenesulfonamide (example
29) '
N-{4-[3-Cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7- 2.55

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- 4.1
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-ylmethyl]-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-ylmethyl]-phenylsulfamoyl}-
phenyl)-acetamide (example 20)




N-[ 4- (1- Benzyl - 3- butyl - 2, 6-di oxo-2, 3,6, 7-tetrahydro- 1H
-purin-8- 7.55 vylnethyl)-phenyl] -nethanesul fonam de

W@ eooanopi2es 24) PCT/EP2004/001289
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15

N[ 4-(1- Benzyl - 3-butyl - 2, 6-di oxg 2, 3, 6, 7-t et r ahydr o- 1H
-purln 8- 7.65

methyt)=phenytHi=4=nethyt=benzenesutfonanrde—(examie

1) The therapeutical f9mpoynsktive anount of a confSeuheM)

4¢3-4Bunyl {1s (2afidorvalydreyleiedioka s, &Y-tetralgdnei Hknown i g .35
hguri@Blylmetsl] - NosaseidM-b lyl-benaalisuFb@fnide t he
%F(MJQPE%' requi renents in each particular case |5
he specific conpound or conpounds _bei|ng

O] m[B&t;énecz fltibve-benaylp-206-dioac2i 36, Bretedhiydro-1Hhe | 645
Ok d-8 8/ ImBRIyTIONT (1825 -84metB91- VBl dyr8]- 1@ -pat i ent |bei ng.
rl?éltzgrgesul an%??’%@ﬂ%% e case of parenteral

u

m ni st ra I on nmans _wei ghi ng approxi natel y
ON'-‘{@r(laB yl-3-bdesage divko 2(B6s)Y -tdehhiyerd-0Hap@i-810, 0007 55
gYIﬂ'Fﬂﬁ@ Y-thk@ih @ﬂ%ﬁarﬁﬂgr(%(arrt e #pout 1,000 ng

roorla though the upper linmt jmaybe
xNe[ee(edBdnzyl\AMutylmﬁ diaked,3,Ehectadiyyo-dHspgen-8an be 7 5
dﬁhﬁt )eﬁ%yﬂ&l-%e%hﬂgieﬁzéﬁx@ﬁﬁfoﬁﬁmidé (Gkéﬁlﬂ@dlﬂos es, or

L narpntal admnistration_ it nay he given as
cont i nuous i nfusion. Additional | y, admnistration in

t he form of an elixir, tablet, capsule or suppository

is e oned .a thin.the scope of the prese

venh era%u&@va%%d&%e oy b7 sSERBRTIn S RhESTh this
16Vdnrc1nn tcan vary vofhin whide limiteartd may bandte@dasd 54 2 8@ nner known in the

Pgl'/ S%Eg 00¢ I%Q QHPB acHusté(@ fo th Fﬁ%&lgﬁ%%ﬁ?emﬁs in each partlcular case

Formul ati o gredlen ound
gnclyding @hez%mﬁe gorpBouUNPOGHRRIVEIS beiag edminisiondgthe SBUtf@f
%alnﬁﬂlstr&l&ﬁ" W@{ﬂargchdrptsegn éﬂt%nag‘z@l% 8 the &Efexf’c%eu{g treated. In

0 pyrralidone nesi um

apadihittihg st poteRiFtalzgimipistalio vl SEmn Gt dppoximately

Q’O(Kg, 4 Qaitppédasage 4 dbept EBALS altout 4000 A, pfeférbbly from about 200mg
' DU 1800 mg should be appropriate, although the upper limit may be exceeded
when indicated.

_"QJ(DUJZQ\IQJ""OQJ_'_""S_'I\J‘<

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.
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Manuf act uri ng Procedure:

suitable m xer for
wWorRoo4/0r70288 Step 1 with 20% Pol yvi nyl

5 Mx Itens 1, 2 and 3 in a
Granul ate the powder

15 m nut es.

Solution (Item4). Dry the grgqé}gtion fromStep 2 at
50C. Pass the granulation from St

suitable mlling equi pnent.
mlled granulation Step 4 a
Conpress the granulation fromStep 5 on
pr esslablgbForpuletivn 288 PCT/ EP2004/ 001289

ep 3 through a

Exgjngglégdr or

t he

ltem5 to the
3 m nut es.
a suitable

-108 Exanpl e

pyr rol i doneCKBP2004/001289

Capsule Fornulation ltemlnaredients no/ Capsule 1
Conpeung. A% 100 250 50 #phydrous Lactose 159
125714 flgre -e‘-?rés Corn Sta %ﬁg’g% 35 40 35 70 4 Talc 10
5101122245 MagnestumStearate 1223 ¢ Totaly FrH
i ght] Qopazed 8Y0 300 606 *CpApound 120 r epr2E8 ent| S0 750
onpouind of the invention. Man factu!inq Piocedune: 5

pX 11 Qiydrond 13883 1N 1641 tapbe mxgr fonglS 57

i nut ¢s. yAa)t.lllglterrss 4 & %5 and nbx for 3 m nutes. él8||

[ Sur tabt e capsul e [ WO—20947/ 074288
et/ EpsEossappalise Sodiggy FRanpl €6C | nPect i ¢A6 32 48
ol utiton/ Fmiul si on Pr epar htion |tem | hgr edi ¢nt ng/ m 1
npoupdlynyl pf@oliddnel yel byl engsgl ycok (MM 480) 10450 |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.




3 Lecithin 20-50 ng 4 Soy G| 1-5 ng 5 G ycerol 8-12

mg 6 Water g.s. 1 nL *Conpound A represents a
wa@ormpounes of the invention. Manufacturing ProP€DEPI04/601289

Dissolve item1 in item 2. Addlbéems 3, 4 and 5 to

item6 and mix until dispersed, then honogeni ze. Add
the solution fromstep 1 togl he 1ginture fromstep 2
and honogeni ze until the dr%%ré?—si—on is translucent.
Sterile filter through a 0.2 mfilter and fill into
vi al sCapsdleFOoOhlB7OR88 PCT/ EP2004/ 001289 -110 Exanpl e
D_lnjection Solution/Enulsion Preparation ltem

I di m. 1 * 1 ng 2 Gycofurol .
' rltgerng( Iﬁ%%d’ggffeci thin %ﬁg%}lrlg% 4 Soy Gl 1-5nmg 5
@‘Y‘C‘ETtﬂ—‘B—tﬁg—ﬁ"j- ter—gSp Tt Conpound—A

rldpr e &mmspeuncloipound | 6f t he [i3Pvent i gdO0WD 208%) 074280
RCT/ ER2004/001289 -111- Cains 1 npounds| of

flor mullay fhyaRNLaNoBB3 | P5N N R2i23 148 - -

3 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:
5 Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.
Add Items 4 & 5 and mix for 3 minutes.

Fill into a suitable capsule.



wherein 5 R is selected fromthe group consisting of
| oner al kyl, |ower al kyl substituted by phenyl and
wo ome0782BKyl substituted by hal ogen substit ut eBCPRERI0YS/001289
R2 is selected fromthe group_§&§§isting of 10 | ower
al kyl and | ower al kyl substituted by | ower cycloal kyl;
R3 is selected fromthe gr isting of R4 4/ 1
I 11 511 6\ NS-RS N—S—ggggﬁﬂgiN-R NOH%and R4
Is selected fromthe group consisting of H and | ower
al kyInjectjon fglufignFapdygenBrepprstionhe group consisting of
| ower Lalkyl anino lower alkvl . lower alkvl
subst it d by .-+ | ower al kenyl sp i tuted by
phenyl ,Ik&v% 2004/ g“;‘gﬁzggéenﬁﬂ/ EP2004/ 001289%{“{‘%2-
phenyl ) SohStTtotetd Iuy t—teast re—stHrst-=t-tret
sel ec{dd from t heCegmnpumdcdrisi sting of bweg al kyl ,
| ower Jal kyl subgtituted by hal ogen., hal pgen, | ower
al koxy,» | ower al lémggt' @@“b al pgg! itro and
acet al 'zdo, 5 a E&Srﬁe)\’r;e‘g re gli?;é%roar%b ti cgﬁggg avi ng
one hé¢teroatom ijnmdependentty Selected romthegroup
consi $8i ng of N,|Iscka s the 5- nenber efd20-50 mg
het er paronetic i ng hej ng unsubstituted or
subst juuted by 3tsdy@st one substituent §Qhﬁgted from
the ¢roup consijsting of |ower alkyl, hjal ogen, carboxy

| ower %I Kyl, am ra,ycez%lcl)lkyl am no and aceé_aiglnglg,

6 Water q.s. 1 mL

*Compound A represents a compound of the invention.
Manufacturing Procedure:
5 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 um filter and fill into vials.



10 a 5-nenbered heteroaromatic ring having two

het eroatons wherein a first heteroatomis N and a
W@ ewand2Bet eroat om i s i ndependently sel ect ed fPCIEP104/001289

group consisting of N, 0 and_$;,the 5-nmenmbered

het eroaromatic ring being unsubstituted or

substituted by at |east on Kt uent sel ected from

the group consisting of | ower |, hal ogen, carboxy

Iomer a%é. al kyl am no and acetanldo 15 a

Bnﬂ@&@Fgﬁ?%ﬁﬁwﬁﬁmPPng havi ng one N, the
6 me d heteroaronptic ring being ynsuybstituted or
subst §t ut egichy at

Ieaﬁ{rgﬁgnsubstltuen selgﬁygglfron
t he roup consisting of lower alkyl, haloge carboxy
| ower &1 Kyl T

10, o Ryt—arm 1o etanTcroT7A
wherefn Arlis se ecte@oﬁwgﬁﬂdh%*group ¢onsi dmgg of 2
a 5-nmpnhered heteroaromatic ring fused|to the
6- menper edaring, [ havi ag,cofgel tWo, or threeqys
het er pat ons, and|wherei'n a first hetergatomis
seconfl ietegroatomis nd—a third heferoatonis
selecjed f

\
omthe groh%ﬂgghsisting of 0 and2&50ang
6- men

50 mg

N, a

icring-fused to the f-nenhered rin
havi n N hgdyedivat ons, the f

ar oma ng unsubstituted or 2}

) no @r one
ic ring be

ised @-3@pber ed
b substituted b

at le
consi

hst ope sub
Gt i ng of | ol

stltu { selected from
§F f halogen Ci

annt A A

T I,

I box

S
-5

al kyl
sel ec
arony

b-—anRd-—R6
4, a gsneniber ed
two heteroato

antmo; at

ed ffomthe

yl a||| I[U ullu A TCTTToaTrTT O
gr oWpteronsi sti ng of

i C heterocvclic ring with one or
wher g roaton1 nd a second
heter%g?%ﬁyﬁé Ser %f??qﬁﬁ%ﬁag%ﬁ%ﬁﬁﬂggﬁklstlng 30

of Nand S, the 5 nenbered heterocyclic ring being
unsubstituted or substituted by WO 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, am no, alkyl am no and acetam do, or a

pharmaceutically acceptable salts or prodrugs thereof.
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15

2. The conpounds according to claim1 of fornula 0 R3
RANHONN R2 10 wherein RL is selected fromthe

w@eadp7eensi sting of | ower al kyl, |ower al kylPCT/EP2004/001289

substituted by phenyl and |0%?21§|ky| substituted by
hal ogen substituted phenyl; R2 is selected from
the group consisting of |lo 1ﬂ_skyl and | ower al kyl
substituted by | ower cycloa . R3 is selected from
the group consisting of 4400 RI1 Il 51 111

N- S- RQungRBmNRef fomilaD H and 20 R4 is selected from
the group consisting of H and l.ower al kyl; WO

2004/ 074288 PCT/ EP2004/ 01289 -114 R is selected
fromthe group COQQisti of H1lower_al kyl, anmino |ower
al kyl, lower alkyl 's by enyl, 5 | owner

al kenyl substituted by phenyl , enyl, phenyl
substituted by at | bstituent selected from
the group consistiﬁg of Y 1 ower al kyl, I|ower alKkyl
substituted by hal ogen, Rfal ogen, |ower al koxy,

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 alkyl and

lower alkyl substituted by lower cycloalkyl;

R? is selected from the group consisting of

R* O R O o
B .
N—S—R N—S—R S—N—R
I & Il T
“ @) N N O O H
) , and

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

lower alkyl,

amino lower alkyl,

lower alkyl substituted by phenyl,

lower alkenyl substituted by phenyl,



| ower al koxy substituted by hal ogen, nitro and
acetam do, 10 a 5-nenbered heteroaromatic ring having

won@4loef2es oat om i ndependently sel ected from t heT/BPOP001289
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15

20

25

30

consisting of N, O and S, the 5:yenbered

heteroaromatic ring being unsabstitut ed or

subs&;tgted by at | east one substituent selected from

the *group consisting of lower alkyl, halogen, carboxy

| ower al kyl, am no, alkyl am no and acetam do, 15 a

5- me r?@énﬁl@uh@ttéﬁed Ry etleast ene subgtitvent selecteddrdra ts gratiprensisting of
wher ghRedullkyl/18tver MG SEHRBEAA bphdb hﬁo% &L Rikr alk
heteroaton1|s I ndependent |y selec ed fromthe gro
conS|st| ered

het erIB‘g?r ‘I}l(’flt’i%te@g?’ ﬁ@l"&‘ﬁh IS ?%i%’lﬁi‘mlé?’

substi tut ed by at | east one substituent selected from

t he gtriatm:ndmne;i lettérogroofatic ringhaviak byt heteedaoge indepatidanly selected

62 netrth il eroRT Ol Yy, U, AL AGEIAN S ecro oPhatic ring

avin
6 e rb@mgsmsnbttwf@é pbwﬁxstl‘@l’tedbm lepst wge whstitbsutseletted fiom the
substd-bu EshsRYingbf b@@SilkANRSsASLArb S8 NbweelIBAl £inb! AN
t he gr%%p go n?stlng okﬂ oﬁ%# al ry&ﬁnhgloégﬁ ca?boxg?anuno
Iome@nQPRVan no, alkyl amno and acetanido, Ar
wherein Ar is selected fromthe group consisting of 25
a 5- mhﬂﬁréaﬂteeéroabmt rig havigg frws @etet@atéAewherein a first
6- e ri.n
et orese oo At et o Ut s PlspbiS iy selogied fom the growp
secoredniigting ofaf, @ramcts tNa Smutreberkd hetetvet@natist ming being unsubstituted

sel e

SSoa bR LB OATAEH 2l ot Bl Grscngor
ar oma?Ver alihdralaggprarkoxy lwes alyhiserae afsyhagmineandigetagido,
or one N heteroatons the fused 6-nenbered aromatic

ring aklsgmbéf’ﬁmarlbmmdc @ing havilg toink I, Eek cbyneaibelraﬂﬁteroaromanc
one substltuent egte ro Sj.Sti
| owert Gy oF SO PEadRSbag RESFbfRIetled from the

al kylgroup crmsatldg aﬂeWamlki;d, hmfgén&a%xy $oveelatkyt, @chifio, @atkyl amino

t he qhg%gtggﬁﬁjstlng of H a 5-nenbered aromatic

heterocyc?lc r'ng with one or tmo het er oat ons wher ei n

a first heteroatomis N and a second heteroatomis

sel ectdgfromthe group consisting of Nand S, the
ieterocyclic ring being unsubstituted or

i at | east one substituent selected from

CONSiyiHek a9 AP e RURE Rk Hle gr&?ﬂ O8fRting 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



10 carboxy | ower al kyl, am no, alkyl am no and

acetam do, and a 6-nenbered aronmatic heterocyclic ring
wowaok/oones or two N heteroatons, the 6- menber ePICT/EP2004/001289

het erocyclic ring being unsubgiigyted or substituted

by at | east one substituent selected fron1the group

gIOE)S/ :a% Iéa?cgmg uﬁﬁ?\@@e{m ?élé&gd fr&gltﬂgé%u%cgnsm%fé of ovger a]kyl, halogen,

phar r?a@éw ﬂ%ﬁr lky @@erpfb a&vlea@lalpta@dtah@meuh, a@d

Compounds of fornula | according to claim1 or 2

wher @i ginfdmblefed| W@t Shdtdocyclid rlnmm @b N RERMIatbrhs, the 6-

accordi claiml or V\/ner In. RL is | ower kyl
subs t‘?‘ffﬂ'?eéag B§feredigmngs em@d’r?ﬁ‘gl?fﬁ]a‘étegf’r f‘ﬁ)ﬁﬂfﬂ%t%ff#y at least one
5 accorsdbsuguasm sdegteddfiemnahe gi oaprmns'listirlg of loveeralliyl) hi2bgess, carboxy
20 | gq Vi oun of fornula | according to
cl alm almlf’%fal orrruoa%l'—ac 2 50’0 N>/ N IZ R
A 7. Conpounds of formula I A according to claim®6
whepdprmeezutically gogsptableeplts or wodwgspsueds of formula 1A
according to claim?7 wherein R2 is n-butyl. 25 9.
ConpQUmHS cethpbiddut@rdife 86 €18l il BEfdrHhutd ai m 6 wherein
R3 is WO 2004/ 074288 PCIT/ EP2004/ 001289 -116 .R4 O
N-S-R5 0 10. Conpounds of formula I'A according to
claim9 wherein R4 iys H ||11 Ggnpounds of fornula IA
according to clai N5 is g35-menbered
het eroaromatic ring h ne roat om
i ndependent |y sel ecteglv\fro Ilt( group 5 consisting of
N, 0 and S, the 5-nBberNd het'eroaromatic ring being
unsubstituted or substigated by at | east one
substituent selected fromthe group consisting of
| ower al kyl ,
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* 0 0
Y I
N—|S,—R - N—ﬁ—R S—N—R®
NS I
, and ;

20 R*is selected from the group consisting of H and lower alkyl;
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hal ogen, carboxy | ower al kyl, am no, al kyl am no and
acetam do. 12. Conpounds of fornmula | A according to

waebaunr2ssvherein R5 is a 5-nenbered het er oar oPEL/ER2004/001289

ring having two heteroatons whﬁfi n a first heteroatom
|

is Nand a 1o second heteroatomis independently

l; f . ksting of N, 0 and S, the
ggrlrsg& eg%g(ﬁ%%{%g?%%}sgﬁg%g bei ng unsubstituted or
substituted by at | east one substituent selected from
t he &Wﬁllﬁ’bnsi sting of |ower alkyl, hal ogen, carboxy
| ower al kyl, am no, alkyl am no and acetam do. 13.
Corrp@,ﬁﬁﬂ@:lda\ferﬁmw,ml a | A according to claim9 wherein
R5 is a 6-nenbered 15 heteroaromatic ring having one
N, the 6- r het er.oaromati c ring being
unsugos‘ﬁrtag%g%l%ﬁ%ﬁﬁﬁ%}?}{eﬂygd by at |east one
substituent selected fromthe group consisting of
| owelovadrielienylsabsifeted by phboyly | ower al kyl, anmi no,
al kyl am no and acetam do. 14. Conpounds of fornula
| A aggeiding to claim9 wherein R5 is Ar 20 where Ar
is selected fromthe group consisting of a 5-nenbered
het er par ti.c ri fused to the 6-nenbered ring, .
havi RGe¥t g‘?b#%,eé Bt 1523t eee Hbpuveat Biested dinan fhreireymcepsisting of
f i r slowetatityh dvesnallyl MbsatuseripnshlfhehdsdeaMower Nkang a
third heteroatomis selected fromthe group consisting

of 0 i red aromatjc ring fused to

the. K08 o lefubedRERALES, BRETRY el

het eroatons, the fused 6-nmenbered aronmatic ring being
unsuBStPembegd betesepsemptigring haying ene heervatoommdependently selected

subs FohiaRlre®) &sBEng 601 ORBI S BB -GeRBERHIHAE: > romatic ring

I al kyl, I , | kyl, 1.n0,
a?\xj eéﬁiuﬁglbéﬂgltgfggr?sghftg@{e Xyai&yg\gl\rt{/ec{ypgg yituen%rsrélec%ed from the
PCT/ BERRPUAOEASIBES lowdr klkyl haldgenpathids I6ferfaliylldhand,Alkyl amino
accoaglan‘%tt o.dcl aim9 wherein R5 is |ower alkyl or

Fryt™ st

| owef Al kyI™ Stbst i t ut ed by phenyl. 16. Conpounds of

formula I'A according to claim9 wherein R5 is |ower
al keaytmembersd hetgradoytiptnghavingtwirhetGontpmusndscreif a first

for = a1, M j ' '
|0 S T8 S 0, B

of faor
wher SPHISESE PENp ReAS, ths ppgierhgr schabgroamomadisstnging unsubstituted
subsbr substitutsrbesiact diedubltiBedtsedfe 8BS Gkighélilonsisting of

! Owefow%lr léﬂclyl?, halogen, carboxy lower alkyl, amino, alkyl amino and acetamido,

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,

-
-
-,

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,



| ower al kyl substituted by hal ogen, hal ogen, | ower
al koxy, |ower al koxy substituted by halogen, nitro

wapa4acesani do. 10 19. Conpounds of formul a | APCT/EP2004/001289
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20

25

according to claim 18 wherein_ i's phenyl
substituted by hal ogen. 20. Conpounds of formula IA

' t | aim.18 .wh | [ . .
Substy Ol FORCHrR O LR B e B ringrhvna ey one N
by hdietegeatoms.the fseGumetsbartd fxommiicaing/heagromsdbstguted or
cl ai @hﬂﬁitﬁ@g 'BZ bedddBnP R ueal QR 1A% Pom Hee ér}é?g 85%5$slﬂfn%%f lower

substh%¥ S Selected fromthe group, consi [
| ower2ligh lBglogen sapbpxglawer alkgl gaing, gikgbrmiporrad ggetamido; and
hal ogen, | ower al koxy, |ower al koxy substituted by

IRéliogbstedrfidni the RO a6istiR @0H, 22. Conpounds of
formula I A according to claim6 wherein R3is O

S| - N- H 20 o ounds of f.qrmul a.l A.accor.din .
o or'a ey ey cRROURE ol il Y NG HRRF S Rterein
het erdsehyhstereatpinigNuwndh secandoheternatohreis eeleciedfromhe gaiup consisting

a T 63N DRt SR8t dd hdBd RS 808 'B?in%%h@%]ﬂ%&&@% .bf’%pbstituted by
selected fromthe group consisting o an the_ b5-

nembéf @astW@f»‘ svlstitnent selsctadgfrons thesiame gaagistngtadovegr alkyl, halogen,
substchibekpibwry adyl, h@asd, akpParfiindshidtad@iiiidc; eh@ct ed from

the group consisting of |ower al kyl, halogen, carboxy

| ower. al kyl, amino,..25 al kyl. am na.and acetam do. 24.
compahierr e i e RE e asg et S STt e s

R6 i snemigeredhdienoeytlic aingroetrigourisebstitatey o substituted by atHeast one

one ggbsrtfe@enlflsaﬁ,rt&f LT grotulﬁeco §1§Eﬁ'fg}ﬁrl&9 r{%ﬁéff, rﬁ%léogglk,i drboxy

ring being unsubsti tuted”or “substituted
one dematalyheming elkyt emenc anshacetsgnid®d 2004/ 074288
PCT/ EP2004/ 001289 -118 group consi sting of | ower,

@l i ypharhaleogedly aérpiblekaltORfecd! kyl , ami no, al kyl
am no and acetanido. 25. Conpounds of fornula IA
acco %ngl%pggngsl oeiflf(g?rr?ul\alt\li1 gc[,c%lrc%ng%o ¢3im B%r QW%ereE)rll\lRNi-s%vﬁer alkyl.

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
lower alkyl.

6. Compounds of formula I according to claim 1 having the formula
F 0
NG R
N
SPer
oZ >N N

I 2
R IA.

7. Compounds of formula IA according to claim 6 wherein R? is lower alkyl.
8. Compounds of formula IA according to claim 7 wherein R? is n-butyl.

9. Compounds of formula IA according to claim 6 wherein R’ is



O 5 26. Conpounds of fornula I A according to claim25
wherein R4 is H and R5 is a 5- nenbered aronmatic

whedogooegel ic ring with one or two het er oat onmsP@QUTEPI041001289
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a first heteroatomis N and a,sgcond heteroatomis
selected fromthe group consistihg of Nand S, the
5- menbered heterocyclic ring beiqg unsubstituted or
substituted by at | east one _su uent sel ected from
the group consi sting of .Iky” hal ogen, carboxy
| ower io alkyl, amno, al iMoo SmR acet ami do.  27.
Conpounds of fornmula | A &« dl ng Ib claim 6 wherein
R2 is | ower al kyl substituted by cycl oal kyl. 28.
Conpounds of formula | according to clarm8 with the
forrula F ONN>-/ R3 "Il ONNIB. 15 29.
CbnpouhdknqbuﬁdsuﬁbﬂnhBIA&mandm@gotbnnBaﬂumaﬁRWMdﬂeln
RB3is RA O/ Il NSR5 ~ O 30. Conpounds of formula

| B acLyf o%&’lhg?ur#cﬁ ocflﬁ?ﬂnqql%PA m%fcghgtd%}m Whel%%'bR V\}g a>5- membered

Conpoun or nmu accor 3 a|n1
Rteroarpnmlicaingdraing oneheteseatomdn Qpend Visehortag frtomathe group

hedngis @m @faﬁa 8 thed- rfnbﬁq%&rea%féf&@&ﬁm fndlb aﬁg uﬁs@Quwted or

ond aton1|s i nde Ql ﬁlected fromt ﬁ
ey R P hsrs R e 0 rimaBe Bbeisoniigfing ofower alkyl
hlﬁl@geﬁammtwlcwen aligylbening, dlkyd absiid 4nd eetaatidsubst i t ut ed
by at | east one WD 2004/ 074288 PCT/ EP2004/ 001289 -

119 %E‘r}poﬂﬁﬁ% ofBHGGLSd 4 c&%%!ﬁ gas clq{IQPQvl‘]\%?Qﬁ IS ‘14 M mbered
| ower gen, car box
ahthamm rmgdlaamttwmhettromms @bnawumﬂ& beterqatcrm ligNapd 2

a&g&{cﬂh&&oﬁ&rﬁ: s%cf@p@gd sﬁb&ecﬁﬁohﬁtb@ £3589 consistin ofN OandS§,
bstltu eas Ssubsti tuyent, sel ctedg

Sgre er@g ?.g‘qegqalr%agcp ripng Reipg gpw}bptltuted or su st1tuted by at least one
subst1tuent 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 heteroatom 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.



5 lower al kyl substituted by hal ogen, hal ogen, | ower
al koxy, |ower al koxy substituted by halogen, nitro

wapa4acesan do. 33. Conpounds of formula | B aceOr/@P1wg4/001289
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to claim29 wherein R5 is a 6- bered heteroaromatic
ring having one N, the 6-nmenbered heteroaronatiC‘ring

b
o g ULt PR S S080 08 o
| eresrallal ryh Stlttﬁeﬂlbgéhen}'bar boxy I ower al kyl, ami no,

al kyl am no and acetam do. 34. Conpounds of fornula
| B ag6oCeinpeuhds ¢Tifeinitld PA WORkdhE t58ainS9 WheRSL RF {s%wer alkenyl

S f formula I B according to claim2
ﬁﬁ%?éb%BEMI> Mower al kyl. 36. Conpounds of fornula I

according to claim1 or 2 wherein the conpound is 15
sel edfe@ompomdshef fgmoulp 14 acrerding huclaiin 9 wherein R is phenyl.
5-chl oro-1, 3-di met hyl -1 H pyrazol e-4-sul fonic acid

4-

| ukﬁé‘:@%‘ﬂ?%@*ﬁ. We 18 3ihiding o daim g whercin R isphenyl

sy %Wﬁa by a]}./ ﬁséﬁ)yp ju betifueat selected from the group cons1st1ng of lower alkyl,

lowat sdetlﬁitédiB h&ogenSHAIb&M, Towks hittoxy, 1

Emﬁlggm?nd op 0 4 hyI - %ﬁlﬂ oF O Bz S ey substituted by

2M§°6 g2 &%?ggﬁydro 1H- puri n- 8-yl net hyl |

- phenyl }-am de 20

N- { 41p L ayppboptsagfommutlniA atcotding taidaio tewhytiein 2, i6 pHéryk
%% .@?ggkgﬁg ydro- I H-purin- 8-yl methyl]

OXY- benzenesulfonan1de N-{4-
[3 c&clopropylnethyl 2-fluoro- benzylg 6- di pxo-2, 3
P eomRyends-of fermp 2 agoyding e 18 wherein RS phenyl

-s@mwtlea bpidvedangt Habwenarshsianicd sy halogen.

5- br ono- 6- chloro pyri di ne-3-sul foni ¢ aci

bene 210 SnBBRB RIS T4 adcBrding BTt 1s wherein the phepd grou has

yWvd ox ﬂhemgdb}s‘atmmldselected from the group consisting of lower alkyl, lower alkyl

?%lg[ﬁ 1‘&%(32 ggpgéﬂ""lﬁu%% y:l(ﬁre@(ﬁgé&? llﬁxgér(ﬁ]%cl:&%ﬁﬁht%d%y halogen, nitro

apd geeigraide- 2, 3, 6, 7- t et rahydr o- 1H puri n- 8-yl net hyl ]
- phenyl } -anlde 1, 3-di et hyl -1 H pyrazol e- 4-sul foni c

aci d 2&.%&&5@%%%@%1&1@4 htbrdin %Jlilﬁpé hbenzrd i

2, 6-di oxo-2, 3, 6, 7-tetrahydro- 1H puri n- 8-yl met hyl ]

- phenyl }-am de, 30 N-(5-{4- 0O

[ 3-cycl opropyl net hyl -1 - (2- quorq}benzyI) 2, 6-di oxo-2, 3
,6,7-tetrahydro-1H purinp qretNpydR®
-phenylsulfannyl } -4-ne hilazol - 2-yl) -acetam de,
2- ani no- 4- met hyl - t hi azokexE-sul onikt aci d {4-

[ 3- cycl opropyl net hyl - 1-( 2-f 1 uor o- ]
benzyl) - 2, 6- di oxo- 2, 3, 6, 7-t et rahydr o- 1H puri n- 8- yInEth

yI ] a? %lﬁ%uqacg]@z ggté{uléaf L&ljgc{ggl%d@?g EeotcgagngC I VghesrgllntR is a 5-membered
éﬁﬁﬁmd&f&r@@t‘cﬁ@ﬁhg’fﬁzﬁth)dn'e lor (Wo héteatorRenBateidr 268t 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 at least one substituent

selected from the group consisting of lower alkyl, halogen, carboxy lower alkyl, amino,
alkyl amino and acetamido.

24, Compounds of formula IA according to claim 22 wherein 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



WD 2004/ 074288 PCT/ EP2004/ 001289 - 120
di oxo- 2, 3, 6, 7-tetrahydr o- 1H puri n- 8-yl net hyl ]

WO pivey428s anmi de, 1, 2-di net hyl - 1H-i m dazol e- 4- BUI/EP2004001289

10

15

20

acid {4-[3-cycl opropyl met hyl - 15:{2-fluoro-
benzyl) -2, 6-di oxo 2, 3 6 7 tetra ydr o- 1H-pur|n 8-yl rreth
?ré%p ({Hﬁi@[g%h% J:aiﬂ'{}é)lﬁv 1 d -baé%l?% a)lﬂyg Ano and
Acgagidsxo- 2, 3, 6 7 tetrahydro 1H puri n- 8-yl msthyl] ,
- phenyl }-am de, N-{ 4- [ 3-cyclopropylnmethyl- | - (2
- f I UQb 0CEmBpBEYds)of fEnBil8 I @ ¥QoRdind to 8ainy 6 WhkFeRRUL0- 1
H purin- 8-yl nethyl] -phenyl}-N Ndinmethylsul fam de,
5-chl oro- 1, 3-di net hyl -1 H-pyrazohe o) sul fonic acid
{4-]3- cyclopropylnethyl-l- 2 L
fluoro-benzyl) -2, 6-di oxo- 2] ;él rﬁhydro 1H purin-8
-yl methyl ] -phenyl}- et hyl | oljanld
qui nol i ne- 8-sul foni c aej N o
{4-[3-cycl opropyl met hyl -l - (2-fl uor o- benzyl ) - 2, 6- di oxo-
2, 3 6, 7-tetrahydro- 1H puri n- 8-yl net hyl ]
am de 4-{ 4- [ 3:cyclqpro yl;. .

12 ( P %%‘PB%%‘#Z‘&F fgroguly [ poREding & daim f%wge &Pdl?*4o‘5 H,ppdR’isa 5-
anmEbrecBamh[&it ihgtekocyplieiyd with bageytwo h@tb@ams wherein a first
N REN AR eserand hetorortom isslecsedyfram e giopmispapigting pf N and
Sptheiﬁqmsmble@the;dr@cyphenyg beidg unsubstituted or substituted by atleast one
F@M‘%eé};g opr op?ﬂn tﬁgg{qu%ew géft %(jdoro %aﬁ%l}ﬁmf‘é%’acg Xglower
Zk\’X @rI00, by, 14qet;§m1 %- 8-yl net hyl ] - phenyl } - ani de
trifluoro- acet| c acid salt, N{4-
[ 3- C)Z(ZJ(O@h @M’adﬂi‘if?dﬂmdla Iﬁac’fcbttﬁﬁ@tcb@lﬁﬁ% whésefir Rt ©X8vet abkyl

6‘?1£ é{) H-purl n- 20 8-yl net hyl ]

SB uI fonam de, N

[4-(1-benzyl -3-butyl -2, 6-di oxo-2, 3,6, 7-tetrahydro-1Hp
u ri n28-gompounyds)of fdremyts ] acconbvhandsul § withnhaformula
5-chl oro-1, 3-di net hyl -| H pyrazol e- 4-sul fonic acid
{6-[3-butyl-1-(2-fl uorto-benzy®) -2, 6-
i ng 8- ylpfet hyl ]

di oxo- 2, 3, 6, 7-t et r ahygdgo-1
-pyridin-S-yI}-arride N s

5-chl oro-1, 3-di net hy 4-sul fonic acid
{6-[3-cycl obutyl met hyl -1 - (2-f} uor o-

benzyl ) -2, 6-di oxo-2, 3,6, 7-tet dro-|

H purin-8-ylnethyl] -pyridin-3- - am de,

1, 3-di met hyl - I H pyrazol e- 4- sul f oni ¢ aci dB.
{4 [3 cycl opropyl nmet hyl -1 - (2-fl uor o- benzyl) -

p h eny ﬁ}ﬁnné %‘ﬂé of fgrgﬂlggyg‘rf&?%@uﬁﬂiﬂf 2?8 WhaBhL el

(2-fl uoro- benzyl) 2, 6-di oxo-2, 3 5 Z)tetrahydro 1H puri
n-8-ylmethyl] -N | ”

_R5

-—S
I
O

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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4- [ 3-butyl - 1
| - (2-fluoro-benzyl)-2, 6-di oxo- i % 6, 7-tetrahydro- 1H pu

gggstﬁué(r{t @8%&&'1 hoanhe %}(Jdpdéonmamyg oftiovrs}ezzrealjl?ﬁ Lhaﬁgg%g,néa(rjboxy lower
2ty aping| allkyl emifid at asetoanidy| ) - 2, 6- di oxo-2, 3,6, 7-tetra
hydro- 1H purin- 8-yl methyl] - N

pyr | @QdCBm oMhdsFTeBRES bk E&Bﬁl&%?od?lgiﬁgZ%w%erem R> 1sP I‘R’y

PBstlfpﬁl Sll,?yl ﬁégitiﬂ%%&%f?]ﬁ}nei W?lected from the group consisting of lower alkyl,

(1dwd, eyl subseitutyd by hhlpydnaBalbgedr, Jower BRDZRENGREH AligRikeituted by

}fg()?gtg%%gg%%gS PCTI FP2004/ 001289 -121 37. A process
r prépafstion of a conpound according to any one

of claimse 1 to 36, which process conprises
cycl i38 a@@mﬁowd@fé@ﬂm@@ Hlagsbrding taxlaim 29 ®héteinAN iba B3nembered

@e{\ér(’)\h@nﬁtlc Bnlg hlav WEEB@N”&@JG—m@&b@% fﬁ%er@{]r%rrﬂﬁm gk g&%

M of Subéstut%%@&%%m%éebﬂ&uﬁg selsctad ﬁroah@e @foup

Qbmlfﬁgbﬂ&v&@lky\lmﬁ _;@’ﬁl alkyl, amif, ABESSmino and
ac%%rd ng to claim3 arnaceutlcal conposi tions

ng a compound accordlng to any one of clains
1 to 36 or a pharmaceutically acceptable salt or
pr odBégCemppends offownda IDaghatinged4inc 2l Wieranckis hivtee alkyl.
exci pient. 40. Conpounds according to any one of

cl ai By, éo&ﬁoér@dsfcﬁrfoﬂﬁlﬁaﬂ? Bﬁfl dif %h%\%nR is lower alkyl

subst ances. use o ﬁ% s accor

one Ialns 36 for the par ati on_of
medi 39 HBOY. Sqfﬁ myla %%mln&gbv?%}m bropMpersia thegpmpound is

delseed fomvhe ghoudy @nsiddnggisoci ated wi t h

BN cfﬁ(prool%1 % r%gthyﬂ ep‘ycrgzro X )élll(lfomc 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-
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-8-ylmethyl]-phenyl}-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}-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-dioxo-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-



42. The use according to claim4l for the treatnent of
type 2 diabetes. 43. A nethod of treatnent for type 2
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effective amount of a conpound, ? §_formula | according
to claiml or a pharmaceuticalTy acceptable salt or

sy NS S
nle% ﬁmast s | feimidagelet 4reulfpmic md Bubhey pidmdthyl-1-(2-fluoro-
HeREf RDIG- Ebky-2356, AR&FINy BRI NEHBINBSTAEBY]) -phenyl} -amide,
1-methyl-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,
N-{4-[3-cyclopropylmethyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-
8-ylmethyl]-phenyl}-N,N-dimethylsulfamide,
5-chloro-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}-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-diox0-2,3,6,7-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- 1H-purin-
8-ylmethyl]-phenyl}-methanesulfonamide,
N-[4-(1-benzyl-3-butyl-2,6-diox0-2,3,6,7-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-cyclobutylmethyl-1-(2-fluoro-
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-fluoro-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-purin-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-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro-1H-purin-8-ylmethyl]-N-
pyrimidin-2-yl-benzenesulfonamide, and
4-[3-butyl-1-(2-fluoro-benzyl)-2,6-dioxo-2,3,6,7-tetrahydro- 1H-purin-8-ylmethyl]-N-
(1,3,5-trimethyl-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 IT

O
N
A o
O N NH2
|5
R l

wherein R', R* and R® are as defined in any one of claims 1 to 36, to yield the compound

5 offormulal.

38. Compounds according to any one of claims 1 to 36, when manufactured by a

process according to claim 37.

39. Pharmaceutical compositions comprising a compound according to any one of
claims 1 to 36 or a pharmaceutically acceptable salt or prodrug thereof, and a

10 pharmaceutically 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

15 associated with phosphéenolpyruvate carboxykinase.
42. The use according to claim 41 for the treatment of type 2 diabetes.

43. A method of treatment for type 2 diabetes comprising administering a
therapeutically effective amount of a compound of formula I according to claim 1 or a
pharmaceutically acceptable salt or prodrug thereof, to a patient in need of such

20 treatment.

44. The novel compounds, processes and methods as well as the use of such

compounds substantially as described hereinbefore.
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