10

15

20

25

Novel pyrrolo [3 , 2-d] pyrir aidin-4-one derivatives

and their use i n therapy. Field of the invention The
w@r@seni46s nvention relates to novel PCT/SE2005/001835

pyrrol o[ 3, 2-d] pyri m di n-4-one derivatives, processes

for their preparation, conpgsitions containing them

and their use in therapy. Background of the invention

Myel oper oxi dase (MPO is a hene-containing enzyne

f oliadepr patsrPhansl ¢ -Lhopoipidiphénastederivakovesesnd

(Pihsir PO iis bherapwber of a diverse protein famly

of mammal i an per oxi dases that al so includes eosinophil

per oxi dase, thyroid peroxi dase, salivary peroxidase,
Fieldagtmpaieigdase, prostagl andin H synthase, and ot hers.
~ The mature enzyne is a dinmer of identical halves. Each
ThehatdentriplvestionareeR tt@noFel @Fﬂgm,gﬁﬂ))ﬁirﬁﬂﬂﬂd-oﬂg ﬂ@n&&ﬁfﬁfgsr, processes

exhi bits unusual spectral properti'es responsible

for the peepsrationepampasiaps sentani gthemaind URAY: usElin dveaapsy. of
t he di sul phide bridge linking the two hal ves of MPO
yi el ds the hem -enzyne that exhibits spectral and

Backafoahd bf fheRERRELL T €S | ndi stinguishable from those of
the Tntact enzyne. The enzyne uses hydrogen peroxi de

My¢lopawkidaed MBO)is bdemieeconipiad easyansfoasd fredonii@htly in
hal i des and pseudohal i des (li1 ke thiocyanate) are al so

pol%%P%%@aE&pkgqym@Mlg@. Q\p(gne mﬁ@ea pfa _dfverse protein family of
e i P a6 Frct e PP Rt L) eianse
salivg¥ perdxidadd)\actsperdXdiss A6t A disf HOYnfI8Y A6 LARES The mature

engul f mi croorgani sns, ‘i ncorporate them’into vacuol es,
enzyrae issodiplengbidlents] hales Bafhibdf miotdoulgroantaiss @ealeailybéiend

X T ——
ol SL RS 80 B2 5 BUTRRL Fn BRSCIATEO o

the lmmcbnzﬁme o eZhibls specirdislifcataBAR pr&fctis N8R tinANHEbY from
wth thiols and thioethers, but also converts am nes
thosp gf thedhftaetrenayme sTheagndywh lusesi hyateesn pemxidd to oaidizxochloride to
achds. Macroph are | ar hagocytic cells whjch,
hypgc ogom(ff Cgﬁ%ﬁgga%nél %Fucgﬁgg%apggfw%nate) are also
phymlggfgglrﬁgﬁ}aﬁéﬁo M;p@_r ophages can generate

PMNss are of particular importance for combating infections. These cells contain MPO,
with well documented microbicidal action. PMNs act non-specifically by phagocytosis to
engulf microorganisms, incorporate them into vacuoles, termed phagosomes, which fuse
with granules containing myeloperoxidase to form phagolysosomes. In phagolysosomes
the enzymatic activity of the myeloperoxidase leads to the formation of hypochlorous acid,
a potent bactericidal compound. Hypochlorous acid is oxidizing in itself, and reacts most
avidly with thiols and thioethers, but also converts amines into chloramines, and
chlorinates aromatic amino acids. Macrophages are large phagocytic cells which, like
PMNs, are capable of phagocytosing microorganisms. Macrophages can generate

hydrogen peroxide and upon activation also produce myeloperoxidase. MPO and hydrogen
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hydr ogen peroxi de and upon activation al so produce
myel oper oxi dase. MPO and hydrogenper oxi de can al so be
w0 edoeasras t o the outside of the cells where thBCT/SE2005/001835
reaction with chloride can induce damage to adj acent
tissue. Linkage of nyel operoxidase activity to disease
has been inplicated in neurol ogical diseases with a
neur oi nfl ammat ory response including multiple
sclerosis, Al zheiner's disease, Parkinson's di sease
perawide sair adkebamslaastd todke outhide of tHel catyatherethéicaease®ith Chloride
conditions |ike asthma, chronic obstructive pul nonary
cangpdycg damage ty adjacenifissas.s, at her oscl erosi s,
i nfl ammat ory bowel disease, renal gl onerul ar damage
and rheumatoid arthritis. Lung cancer has al so been
Linﬁ@qsﬁﬁ e208asB A8IPA ' e & i
Ml ti plgj%%l erosis (I\/tg)atbﬁ/%%%p%ﬁsbisye %belr%@ﬁa{seagggémﬂogwal
disdapesenidies pewoiglenimatorytrbsponse indludtniganuléiplt sclerdsiss 2lheimer’s
. undergoi ng,inflammtion. Mre specifically MPO
diseag PATRIRY SRIESPOLMELLOL At T op Bgier inflemmmaemyisecases or

. _ - . _ I tiol _

confRFHIERS S PR R s stieBi e ogy

athet8RTerost§ (hAahmBibryl Bohvel dRRALE, REAN: BRI SAESAoERRH riidikhatoid
et al. J . Neurosci. 2005; §5(28§: 6594- 600) "and

arthpitis Hengegeneer dias elas beqnGugeestdd3o betassrciatetbwith Alghd¥IPO levels.
Neur ochem stry. 2004; 90(3):724-33). It is supposed
that sone aspects of a chronic ongoing inflanmmation

MulB8Mclerbfls @aspVer whel mng destruction where_agents
from MPO reactions have an inportant role. The enzyne

MPOgpositive askidarb dhmensdly pesdt i telcircalitivghhd @Siskid ghdergoing
. ,Phagol ysosones in the neutrophils ( Hanpton MB, Kettle
inflamymatypry Mens spedificadly MPQsentegusg nag(ophagoend nidpglizhas been

coc BB A 5l R B NS ot o
NeusdibmRotstly 907X 12§97 A0S MEaAlih Ry i@&SQ@@J gjgﬁ. engyire

is capable to use a plethora of dlsfgeren trates
Neupdscin2D05; 25(28)ra584-608) amisAlzhelargRidisedse ([Bredn Riesal. Journal of

reaction fhe strong non-radical oxidant - hypochl orous
Ne“é%%%am(%t@a&‘?o“é 9P§3)¥7241§éb It isouppased thag seme gapgeis of a chronic

Opt.at ni ng. an Cl ke cystejne.and nethionine
oGRS A AN Ao P gist oot MPO
reachiagh ledk aBii@begyntastd. Medi ci ne 2001; 30(5):572-9). It

also fornms chloramnes with am no groups, both in
protei ns and ot her bionol ecul es

The enzyme is released both extracellularly as well as into phagolysosomes in the
neutrophils ( Hampton MB, Kettle AJ, Winterbourn CC. Blood 1998; 92(9):3007-17). A
prerequisite for the MPO activity is the presence of hydrogen peroxide, generated by
NADPH oxidase and a subsequent superoxide dismutation. The oxidized enzyme is
capable to use a plethora of different substrates of which chloride is most recognized. From
this reaction the strong non-radical oxidant - hypochlorous acid (HOCI) - is formed. HOCI
oxidizes sulphur containing amino acids like cysteine and methionine very efficiently
(Peskin AV, Winterbourn CC. Free Radical Biology and Medicine 2001; 30(5):572-9). It
also forms chloramines with amino groups, both in proteins and other biomolecules

(Peskin AV. et al. Free Radical Biology and Medicine 2004; 37(10): 1622-30). It
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(Peskin AV. et al. Free Radical Biology and Medicine
2004; 37(10):1622-30). Itchlorinates phenols (like
W 0i0696236¢) (Hazen SL. et al. Mass Free Radi cal P@Gi/6E1905001835
and Medi ci ne 1997; 23(6):909-16) and unsaturated bonds
in lipids (Albert CJ. et al g J. Biol. Chem 2001;
276(26):23733-41), oxidizesron centers (Rosen H,
Kl ebanof f SJ. Journal of Biological Chem stry 1982;
257(22): 1373 1-354) and crosslinks proteins (FuX
chldﬁ&'tés?heﬁ?% gﬂ@ tHRBHR) AYNzeBISOC B KhsdFrédRdic4 B blogy and
1293-301). Proteolytic cascades participate both in
Medielde 1987 23(6)r90% ho)tand ausgiutated HBBEs aslipidd (Albsrt Chheet al. J. Biol.

e Bl B S A Bl S SBRRE sort o
oty el o092, 3 B SRR Bl

DM BledcRP W Bidvhs@sstdy MGt} 4¢@n:10e3-30cpnpl i shed through
the action of upstream proteases in a cascade as wel |

as through oxidation of a disulfide bridge Fu X et

|, J. Biaql. em, 2001; 276(44).41279-87; Z. et
Profiplytispaiades pEOP 5T tuBsRY I EIbBIouEhbe BHR isat ity the
. . r
desEAARHBD 2oy iR B, uphor Vi OFRARBLE: Joumal of
NewroinmifiologySe99: aki(1FBpIe 1 4;5Y i/ ¥ VA kg gle Bakile Revietve Neafoscience
MVP's in general and MVW-9 in particular as )
200i1'n1267aéﬁ%113 g- Qefivation of mafrax metallgprojginasesnVIMPsy ean bpaesgaplished

hrcug s R0t LB SO of T e oo B R o
disfiaé BRgE: FASCict he 100 eriRhn, DOOTONEERRA1 770N CATE ol Weence

studi es where increased activity and presence o
20085 29°Ha5%H: 1186-©0hdtis oxddationfdan dheicithdvid titrasyhaticnss HO@Rediated
.CSF. Supportjve data has al so beenogen,e[at ed b){ doi n%
oxidations B reactigng pamhbeccnsequenes of MECsastiyitysSqvggal reports have
| e .
sugBLRIEPRIS o: M ChGabeAl BT ayh B3 Sult ol & Muencine o,

infiHRAGE lak BRI 28 Bisdu @ﬁﬁg@ BBB RcdkdoWE RAN defclBRtibAL both in MS and
cytotoxic T-cells and toxic products generated b

y
EARdforvertiew sph¥gog YVé st al, agamnikhedimpdrtaimgrafithesie spessiia kinds of
Psychi at 2003; 74%6?;69 - % The axanal gle?ss IS t?us
meghapisms i Bg}n?ﬁ,%cerg S e WSEeas cgy% Bygsence ot proteases
h QRSSERER AR SIS, S ECSH SNl do 8L enr
by quies EaFesudied with bliye dficiilt in @Bnd b the glotehised indpliohtet @participate
by 1 nfl uencing protease inhibitors) and generating
in thesbk pajleolagie ©F by using pharmacological approaches.

The demyelination is supposed to be dependent on the cytotoxic T-cells and toxic products
generated by activated phagocytes (Lassmann H. J Neurol Neurosurg Psychiatry 2003;
74(6):695-7). The axonal loss is thus influenced by proteases and reactive oxygen and
nitrogen intermediates. When MPO is present it will obviously have the capability of both
activating proteases (directly as well as through disinhibition by influencing protease

inhibitors) and generating reactive species.

Chronic obstructive pulmonary disease (COPD)
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Chroni c obstructive pul nonary di sease (COPD) Chronic

obstructive pul nonary di sease (COPD) is a disease
wat@bocabhar act eri sed by airflow limtation thaPCT/SE2004/001835

fully reversible. The airflow limtation is usually

bot h progressive and associ gted with an abnor nal

i nfl ammatory response of the |lungs to noxi ous

particles or gases. COPD is a major public health

problem It is the fourth | eading cause of chronic
ChrdRicRibdirtiofiva e B AR Hisbase (OOPIDY idMittseste Stafd @arakicdRed b airflow

projected to rank Tifth in 2020 as a worl dwi de burden
limodticoi thatas eot fully téverdildet Tee priovalimitetornis vOGRY hath proggessive and

in men.and 1.4%in men. COPD s afn range af .
assacdated Pt apaBReTAl iRty TERABFEO {he fines R ojeys gl or

ausb S5 o B PROI R L Pl 58 B3 chronic
mofidi @ﬂtﬂl@mtuaz ik UtfedSiated] G dSSPoldeedae Radkofifth in 2020 as a

(Keatings V. Barnes PJ. AmJ Respir Crit Care Med
worldwide bufkn4fdisea3n the 31 the Arevalenge of EPDRgdpl% igmen and 1.4%
. .1998; 12: 380-386). MPQ |l evel s are.further el evate
in iR O A AR S LD YR SFYaiT Y  ogptof
ﬁea@*@éﬁgﬁf@a{aﬁﬁﬁlﬁmmﬁ BlARYes2000; 54:274-278; Crooks

ropean Respiratory Journal .
15(2):274-80, 2000). The role of MPOis likely to be

nore inportant in exacerbations of COPD (Sharon S.D.

Levgls of MPQrin sptemsngd Rk aregruch gygefer pAGAPReatiguts thasngrmal, non-

o T b AP b B BB B TP
453&?@%&1%, ePal. Blur Respily 1698, B 3013 8Q0RIPR VA 4R fdther eleva;ed during

stunctional MPO pol ynor phi sns "are associ ated with
exacatatimd of itskdiafaser(HiomnhiiG. et bY. Biomedicina 8yPlzartecqthelapge 2060;

Ni k " B. | . Am He J 2001: 142: 336 d
545 DB Cyouks S et Edfapesn Roiigisy Joymesin L) 2HER02900). The

oA A5 S SRR PURE OB S R T Bl P,

ase may

AnﬁIRéb?&@Yﬂ@t&B%dt 2@@1;163334913515;nary Va_SCU| ature is one
of the earliest sites of involvenent in the snokers'

lung. Striking changes in the intima of the pul monary
In 001 R BTV CaMT) DR P SHORE CHBRA N Wil vaseulr
RIS 5 Pt RaEoR% R0 2B AUE S O
polimbah&ntkast astedierdeavithihiedutad sk dfensiatity fros dddénary artery
disagh ENkpI IS 15O, s Hoat J 2001 142:536), And patints with high Sorurn levels
of MPO have increased risk of acute coronary syndrome. The effects of MPO on vascular
disease may extend to COPD, since there is strong evidence that the pulmonary vasculature
is one of the earliest sites of involvement in the smokers’ lung. Striking changes in the
intima of the pulmonary arteries have been described which show a dose relationship with
smoking (Hale K.A., Niewoehner D.E., Cosio M.G. Am Rev Resp Dis 1980;122:273-8).
The physiological function of MPO is associated with innate host defence. This role,
however, is not critical as most cases of MPO deficient patients have relatively benign

symptoms (Parry MLF. et al. Ann Int Med. 1981; 95:293-301, Yang, K.D., Hill, H.R.
Pediatr Infect Dis J. 2001;20: 889-900). In summary, there is considerable evidence that
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synptons (Parry MF. et al. Ann Int Med. 1981
95:293-301, Yang, K. D., H I, HR Pediatr Infect D's
wa 200804p20: 889-900). In summary, there is  PCTI/SE2005/001835

consi der abl e evi dence thatel evated MPO | evel s in COPD

may contribute to the disease via several nechanisns.

A selective inhibitor of MPO woul d therefore be

expected to alleviate both the acute and chronic

i nfl ammat ory aspects of COPD and nmay reduce the

elecRMEVPORGELs &f COPDNYER BButrikitb &F e diRaasYis séVerdBiechanisms. A
i nhi bitor should reduce the atherosclerotic burden

seleghini¢ thibitoe of {2 mabld thesefae begkpaciaddgo atltrdate bottethobiwte and

| esi.,ons and thereb ease the ris
chriygg RO SR DO bR AR Al fia dovel S of emphysema.
Several lines of data support a role for MPOin
at herosclerosis. MPOis expressed in the shoul der
Atheegtlengisand necrotic core of human at herosclerotic
| esi ons and active enzyne has been isolated from

An MRQ pybitgshowd eduse thaatheroscderplonburdem eyher thy vulaerability of

exiftngelieRrelentiterBey SHERtwR fehinst 0 1 drae s e
mfa%aldnnaﬁs%@a@gngiﬂmgm% %v@a@ﬁﬁéﬁ?ﬁia%u@?&x‘t 999@9@?@@/&

been denonstrated, suggesting a partic role for
athdvP@lérnsia PO is oxmrassey isthe dharteés réGogs yaimecrdfic cete éff human

(2001) Am J Pathol 158(3): 879-91). Patients with
ath@gfcéfffml% lesigns andactivg eazyiae hashesn isolaterhiyemuinpey sprcimens of

e A DL

ruphit@d IndhAEleHbAS RS 6binpRed td @tte StrodkdsiPink RY&lduaibeMPEMPO
predicted the risk of future coronary events or

exprasviag caceaphs gasi hauwe b&al dommonstBatedtsuggestin® 8 @3iticular role for MPO in
Crculatio 144 , .M et al. (2003
acujg C@ﬁ@r}arsa SW@&O@ fssyamf5§§t eb%ooqg}é@aﬂ Prbel Lk %%%8}3-

Patfeﬂtgl ittt u?ﬁb’ﬁ@l’?&ﬁﬂces eﬂﬁgﬁ&? s;e Hggl% é%?lgf)é]g%ga an eukocyte MPO

levéletah hyalthyt coatrbBWZBaRE R. of alS(QV)@I)QIaﬁ%rE%QI 2* Zlff360421) OMoreover, in
have been reported. Interestingly, MPO deficient

twqiam pEospediviestuliesiflasmaclgvely oLMIPE) predistad) the risk effagme coronary

o SRSt B! B TS LS LU DyR renna,

M. g{% (Iblg)éV? DN%I%?(SM‘?;I@SI i‘ndi Vrgﬁzl’p&alllﬁ@?hé%iéﬁeg f er enans has a

prewdlemdiofd ih ROOCHQDO mdpriéieds. Thegdndividualskhippedd Peincipally healthy but a
associated with an increased risk of cardiovascul ar

fewfiages £F scveny epedida indectiop hgye beepgenortedninterastingly, MRQ gy ficient
huntng atd les'\é%lfFelc?ed b@' darci:i)(')vascular disease than controls with normal MPO levels
(Kutter, D. et al. (2000) Acta Haematol 104(1)). A polymorphism in the MPO promoter
affects expression leading to high and low MPO expressing individuals. In three different
studies the high expression genotype has been associated with an increased risk of
cardiovascular disease (Nikpoor, B. et al. (2001) Am Heart J 142(2): 336-9; Makela, R., P.
J. Karhunen, et al. (2003) Lab Invest 83(7): 919-25; Asselbergs, F. W., et al. (2004) Am J
Med 116(6): 429-30). Data accumulated during the last ten years indicate that the
proatherogenic actions of MPO include oxidation of lipoproteins, induction of endothelial

dysfunction via consuming nitric oxide and destabilisation of atherosclerotic lesions by
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J. Karhunen, et al. (2003) Lab Invest 83(7): 919-25;

Assel bergs, F. W, et al. (2004) AmJ Med 116(6):
WaA2®686465 Dat a accunul ated during the | ast tenPgBESEX05/001835

i ndi cate that the proatherogenic actions of MPO

i nclude oxidation of Iipoprgfeins, induction of

endot hel i al dysfunction via consumng nitric oxide and

destabilisation of atherosclerotic |esions

byacti vation of proteases (Nicholls, S. J. and S. L

activti@of(p2oieades ANIcBbIIHSC I end R LOHAZzZA2008 Atter?datRY Thromb Vasc
Recently, several studies have focused on

1102-1 1).
BiOh 250% 1 19?%01 13 Resentlyy sewirtesturdi Have ﬁtqum@mmtrpmnchddondmosme

A L0 R B i
only EW?& Med\fﬁlygﬂb%ﬁﬁpr%mﬂ @Iﬂééf‘&?ﬁa 14) tﬁ%&%@djﬁgﬁﬁ)ﬁs are

specl f mar ker s”of zen,
rega]re&kid atdespemﬁk nafli93) MPCGidtht}/ iMesdn, S Qa)nd J207 Stefdecke (1997) T
icles exposed to MPOin vitro becone
Chla{j@/ﬁ@g"&@d%ﬁe%@r hBLinsrticles exposaddie PP eitud hecome aggregated,
Iea({rﬁ%{o aF?‘chec? W%Xg%n gklarc%f ilgt o%c%lye%%ggge%%? 8%%@1}11%2%5 ggltl qufnatlon
131, S f I
(el 1 S, LG 5 TS 195791 OO
modifipationed apbAll sthe exadt ajped peptotein bﬂHﬂU dra)lc(s&&'blg tesuﬁ in 1ﬁ‘apa1red

al.. (2004) Proc_Natl Acad Sci
chogsterqlzae or fugtion (Bgigt<t-» §1qt(ah)(20054gg)rqql)\latl §>¢§@ §ﬁaaItJ SCA Zheng,
L. a0 PLub1608: TRAGRSR) BB rhle il 33t el have

raVeI S W

shoWﬂQEathPJ@ Ibindstteaa@travdl RSB abYAPE plasth MQ&S%rOMNP §Rkifically
that physically interact with the nmacrophage A

targetsdhesetterosing mespdies of aph/il that wysiceBy ettectefith the 11ﬁa:0mphage
ABb3q el Bagiantr Gty cnglestiiola0uy Somahe JagpopaseiBries C. et al
(206@ )>1 cﬁegﬁ %;?(@) 17583% %Ng%a@ge reé 5&?@%&5 y §1o‘i’ gh%h%‘om 5983-93;

Zheag @t ﬂv@lDOﬂyJ Bl €hieth ZB00B¢ 8417 R Mhik, CMP@&eaﬁ@ to have a dual
i ncreasing |ipid accunul ation via ag?regatlon of LDL
aggpraPtngTobs inpterratsdqreticlenigns. fie. inexcesing lipidoicewmulation via

transpo ia.a tac on the r ot
oeetig AP TR ph Rl s8etne B %FWF@WB%R?& vig aitpck on
theH@ﬂ) profiPasyand | - (2 3,5-tri- - benzoyl
- D-ri bof uranosyl ) - 2- oxopyrr ol o[ 3, 2- d] pyr| m di ne- 4( 3H,
5H) thi oneare disclosed in J. Heterocyclic Chem st ry,

1992, 29, 343-354. No _pharnmaco ogl cal activity i
1-BAX Rl ofwghesyl LrzopyEeiobbinddyringdme s (3 S Rphisne nd 1- (2,3,5-ri-O-

bengnylll-?lgﬁ-ﬁ-hggfﬁfa%gg}ﬁ?&-oxopyrrolo[3,2-d]pyr1m1d1ne—4(3H,5H)-th10ne
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is disclosed in Chem Pharm Bull., 1964, 12,
1030- 1042 and i n Japanese patent JP 02160235 A2. No
wW@b@eoeaaed ogi cal activity is ascribed to this POIPE2INEI001835
The present invention discloses novel
pyrrol o[ 3, 2-d] pyri m di n-4-one derivatives that
surprisingly display useful properties as inhibitors
of the enzyme MPO. These conpounds nmay al so show
selectivity against related enzynes e.g. S
| act oper oxi dgpe (LPO and thyroi dperoxid
(TPO . D sc the invention The
i nventi ontPr ovi onpounds of for nul
at | east ope of d Y represents S,
represen Nor S;” L represents a d
7 al kyl en ' '
het er oat onrse\ ected from O, S(On and
al kyOene ally incorpor
car bon-Tcar bgn ddMHIe bonds,
optionally
selected in endently fromQ
G to 6 alkyl and d to 6 al

optionally incorporating a cé Ay | adjac-
oxygen; n represents an integer O 1 or
represents hydrogen, or i) a saturated or ially

unsaturated 3 to 7 nenbered ring optional

y

' 0 h 0 | ect ed . .
are B g PG RO Bt B, 80 oG pfgrmaacotogioa actvity
jsa&ﬁ@gdﬂpﬂ@&hﬁﬂmﬁuﬁa{bony| group, optionally substituted

by one or nore substituents independently selected 9 9

10 2 from hal ogen, SO2R, SO2NR R, OH O to 7 alkyl,

S to 7 al koxy, CN CONR R, 2 3 3 NR COR and COR ,
3,7- é@@”ﬁ’?b&@6ﬁgﬁﬁgukﬁ?lonalIy further substituted by d

to 6 al koxy and said al koxy optionally incorporating a

carbonyl adjacent to the oxygen, and said al kyl

H
HN N
|/
s” N
is disclosed in Chem. Pharm. Bull., 1964, 12, 1030-1042 and in Japanese patent JP
02160235 A2. No pharmacological activity is ascribed to this compound.

The present invention discloses novel pyrrolo[3,2-d]pyrimidin-4-one derivatives that
surprisingly display useful properties as inhibitors of the enzyme MPO. These compounds
may also show selectivity against related enzymes e.g. lactoperoxidase (LPO) and

thyroidperoxidase (TPO).
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being optionally further substituted by hydroxy or C
to 6 al koxy and said al kyl or al koxyoptionally

w0 p@epasat i ng a carbonyl adj acent to the oxygPOI/SE2083/001835
any position in the alkyl; or ii) an aromatic ring
system sel ect ed fromphenyl,8 bi phenyl, naphthyl or a
nmonocyclic or 5 bicyclic heteroaromatic ring structure
containing 1 to 3 heteroatons independently sel ected
fromQO Nand S, said aromatic ring system being

Disclpure datHeVinsdntiohi t ut ed by one or nore 9 9 10
substituents independently sel ected from hal ogen, SC2R

The pregpimventiongpovides campouatikef forngila(ld 7 al koxy, CN,
CONR2R3, NR2COR3 and COR3 ; said al koxy being
optionally further substituted by d to 6 al koxy and
sai d al koxy optionally Yncorplarating a carbonyl 10
adj acent to the oxygen, lland gaid al kyl bei ng
optionally further suNsti by hydroxy or O to 6

al koxy and sai d al kyl| or opti oflal 'y
i ncorporating a car N
any position in the*al kyl;

cent to the oxygen or at
12 R represents hydrogen or
hal ogen or a carbon optjonall'y substituted with one to
three is hal ogen atons; atleach occurrence, R, R, R
, R, R, Rand R independently represent hydrogen, C
whedr@in6 al kyl or O to 6 al koxy said al koxy optionally
i ncorporating a carbonyl adjacent to the oxygen, said

at leabtionle ofied mgl Yptpreseats §; ahd tHehahersefsidnts@d Sby hal ogen,
G to 6 alkoxy, CHO 20 C2 to 6 al kanoyl, OH CONR7RS8

andNR7COR8; 2 3 45 9 10 or the groups NR R, NR R and

h_i.nd 5 7 nb d .
L PSR ELORRE P T W STk Sdriienn o8l hongpaine o
hetedsidbrhiseleeted e 0P {Paﬁ@h\ﬁ(ﬁ, &fd Eﬂ@[@n@op&ﬁﬂ? iNRrpora@hglone or

ring being optionally further subStituted by hal ogen,

two CarbpB-cathon@loabledoyds, @hiDsaiCalkylen6 bainkaptiphallyGubstEANRDRGne or
and NR7COR8: 7 8 1 at each gccurrence R, R and R

morf ipsEiRBn eIy er dpepsadiatih o Ol holoees, Qb BRLY » Chto 6 ally1

and €180 6 alkoxy, said alkoxy optionally incorporating a carbonyl adjacent to the

oxygen;
n represents an integer 0, 1 or 2;

R1 represents hydrogen, or

i) asaturated or partially unsaturated 3 to 7 membered ring optionally incorporating one
or two heteroatoms selected independently from O, N and S, and optionally incorporating a
carbonyl group, optionally substituted by one or more substituents independently selected
from halogen, SO;R ", SO;NR'R'®, OH, C1 10 7 alkyl, C1 to 7 alkoxy, CN, CONR2R’,
NRZCOR3 and COR3, said alkoxy béing optionally further substituted by C1 to 6 alkoxy
and said alkoxy optionally incorporating a carbonyl adjacent to the oxygen, and said alkyl

being optionally further substituted by hydroxy or C1 to 6 alkoxy and said alkyl or alkoxy
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the group NR R represents a 5- to 7-nenbered saturated

azacyclic ring optionally incorporating one additional
whedoeneabdm sel ected from O S and NR ; 30and PCT/SE2005/001835

pharmaceutically acceptable salts thereof; with the

provi so that the conpounds

- b- D-ri bof uranosyl - 2- oxopyr |90I o[ 3, 2-d] pyri m di ne-

4(3H,5H)-thione, |-(2,3,5-tri-<9-benzoyl -1 -

b- D-ri bof uranosyl ) - 2- oxopyrrol of 3, 2-

i e oxyge osition in the alkyl;
op b R R | DA aPeARS e onat ey positien i the ally
or compounds of forrmula (T) may exist in enantioneric

forms. It is to be understood that all enantioners,
di astereoners, racemates, tautonmers and m xtures

... thereof .ar.e included within,the gscope.o .

i e e ot RGO, BRSPS uer amopgovetic o

bic%éiétﬁéf@édrSmfaﬁé fRg stthdiudeeiitalnint PIES BetrdtomhsdhléRadétily selected
autoners are included within the scope of the present

fromr®),etnd 8, saidhdresmtioting sydtem beingiopdbeally substithtedriy o8k or ;rore
6.alkyl" referred to rei.n deno % st r.avgho
SubBHtFRLR gaieemeﬂﬂﬁéw?tegﬁewawgmﬁ'g&f% ofPINRORg i Ghto 7 aly
S . ,
C1 4 ey AP BRCR SRR 08 I A8y i oy
furth&Osubktitited HyaCT to8Ialkbxy BRTHaN alR6E, Siaonhlly Tieerpoedtifg aldarbonyl

to 7 alkyl" is to be interpreted anal ogously Unl ess
adjatehetovths exyged) sl seifl alkyldeingraptioghllyt Girthengubyiwipd by hydroxy or

Cl ﬁég %219 Rt sags %@Bpﬂgﬂiﬁ%ecfmgﬂgl&}; 1?1{9(9 ht(){'agiglg %:?% %gxgﬁadj acent to the
oxy! iopgt AP okiiiBh il){ﬁle%']]f}jle.s" Exanpl es of such- groups
e, |

i-nclu ut are not mted to, nethylene, ethylene,
propyl ene, hexanet hyl ene and et hyl ethyl ene. The term

120 to 3 alkylene"” is to be_ interpreted anal 8gqusly.
R Uspessents hydiegenser halegea st 8 garben eptignathy sepstitpfed withosigyo three

hlreferreq to herein denotes a straight or branched
alogeR 4{0me:k oxy group having from1 to 6 carbon atons.
Exanpl es of such groups include, but are not limted
to, methoxy, ,et hoxy, <l-r 0poOXy, {@- pr opoxy
at eftls osqurepe R) , R Rt ,Rit, BxyRamed Benindzyendditly teprasent@lydiogen, C1

7 al koxy" is to be interpreted anal ogously. Unl es
to ol i Gletoi ikt il alkwp@@iomﬂic@ce@%@@g%aﬁwgﬂnﬁ adjacent to the

referr her ej LI Al r
ok P el L
C2 @pb hkaabylPOBI, DONR ® 4ddeNRIGER group by a car bonyl
group. Exanples of such groups include, but are
2.3 4_5 9,10 .
or the groups NR'R™, NR R™ and NR'R" each independently representa 5 to 7
membered saturated azacyclic ring optionally incorporating one additional heteroatom

selected from O, S and NR1 1, said ring being optionally further substituted by halogen, C1
to 6 alkoxy, CHO, C2 to 6 alkanoyl, OH, CONR 'R® and NR'COR®;

at each occurrence R7, R8 and R11 independently represent hydrogen or C1 to 6 alkyl, or
the group NR7R8 represents a 5- to 7-membered saturated azacyclic ring optionally

. . .. 11
incorporating one additional heteroatom selected from O, S and NR™;
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not limted to, acetyl, propionyl and pivaloyl. Unless
ot herwi se indicated, the term "hal ogen" referred to
whedsoeiose4eenot es fluoro, chloro, bronop and i odoPCT/SE2005/001835

Exanpl es of a saturated or partially unsaturated 3- to
7-menbered ring optionally iacorporati ng one or two

het er oat ons sel ected i ndependently from O N and S, and
optionally incorporating a carbonyl group includes,

but is not limted to, cycl opropane, cycl opentane,

andgpletoirxantly seysitsflexananersyE! opent anone,
tetrahydr of uran, pyrrolidine, piperidine,

with éhemmygq; dpyme@pg@oum’ ]pﬁdp-n‘lbefurmop}élr%mxmg;rroloﬁ ,2-d]pyrimidine-
A LR s BrRE s D bRIATES T A eprelo (v
d]p&%@ﬁ@h@h%ﬁé%%}-%iﬁiﬁ%ggfé’gﬂ élf?aﬂt@‘i%pfm 4 Tldéraes%%,%%tcfaﬂned.

furan, thiophene, pyrrole, oxazole, isoxazole,
thlazole I m dazol e, pyrazole, triazole, tetrazole,
lefgﬁmp@}lwts of] @trralia, ﬂbmap 9X1‘p‘trm ghansiomgtie fatasi ftds to be understood that all
a 0 ol e and benzi
ena A SiRBredy RS perfie ot 250 mEgies et e neludectpthin
1hegﬁ?ggpgkhx@h@ﬁ9rporat|ng one additional heteroatpm
selected fromO S and NR includes, but is not Iimted
to, pyrrolidine, piperidine, piperazine, nnrpholine
and tgwgnorphollne In the definition of L, "
The gogaprwngs.of fopnlayillapp rastdp taugnvagrioforme gkl @#Célttﬂlﬁgmars and

S LT

car bon-carbon doubl e bonds" enbraces a saturated or
unsaturated strai ght or branched chain arrangenent of
UleSStmhe?thnmlnataﬂl dh@teha\}'Crl do 6wﬁcyﬂ t xedereall to thetedrs datotesi arstraight or

B BV B Bl B RS TS s v
i b

.\

and ek 12Tt 5120 7 -a@:;i(l'% tSbe retéedhnd CgH
20, -CH 2CH20- CH 2- -CH 2CH20O -CH 2- 20H2S and
-CH 2CHZNR6- . In one enbodi ment, Rl represents

d r.0 t, X, I e s.Sand Y
U R e o B ptlen Ct e Sl FEFESC ' hed deis?
strargh®ObrindteB CRAR RS/ Group having from 1 to 7 carbon atoms having two free
valencies. Examples of such groups include, but are not limited to, methylene, ethylene,

propylene, hexamethylene and ethylethylene. The term "C1 to 3 alkylene" is to be

interpreted analogously.

Unless otherwise indicated, the term "C1 to 6 alkoxy" referred to herein denotes a straight
or branched chain alkoxy group having from 1 to 6 carbon atoms. Examples of such groups
include, but are not limited to, methoxy, ethoxy, 1-propoxy, 2-propoxy (iso-propoxy), tert-

butoxy and pentoxy. The term "C1 to 7 alkoxy" is to be interpreted analogously.
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In yet another enbodinent, L is a direct bond or
represents C to 7 al kylene, said al kyl ene optionally

w0 pweiopasat i Nng a heteroatom sel ected from O  SPC)/AE2005/001835
andNR , said al kyl ene optionally incorporating one or
two carbon-carbon doubl e bog s, and said al kyl ene
bei ng optionally substituted by one or nore
substituents sel ected i ndependently fromOHd, C to 4 5

h aRdNR R +Yet another.
S B98N 20N SRR RS ot
stra@hk yt Bragchedahsinallky lspitg HaeingGrdiRllite Bakatbonediad withbBonal
one, or_ npre substltuents sel ected independent|y

Posrtroarﬁndlr alkyl grguip by p casbpny gy &xamples £ angigrsups inglugebut are
not%&ﬁ%g%%aggggﬁgﬁE. 33#%b§TE?ﬁlreCt bond or represents

ene being optionally

substituted by one or nore C to 6 alkoxy In yet
[ [ or represents

anot ng,. L is a direct bon
Unlgys Qferyisg @" AL s e "B Rt eﬁég f,hesgios dates ffuoro, chloro,
brogali iddet ed by one or nore substituents sel ected
i ndependently fromOH, C to 6 al koxy, hal ogen, CN
andNR4R5 . In yet another enbodi nent, L represents c

SO IR R -
incapoatity of R adioRMroatbmk §elé’ct§ﬂ i’n@@ﬁerﬁ@ﬁl@ ﬁbmr(§ FN @ﬁ& Blahd

optionally substituted nethyl ene (- L
optlaﬁ%}tweporeaeaag Aeptoony! greupingludes tbubzsrmt rmtreétrr eselnprspane

cyclgﬁéﬁt%ﬂea %c}irr%}?eggﬁé ' &&Bﬁ%erﬁégs ténog_lz% % O%II (1)¥ pyrrohdme

pipqralind, sdttajiydropyiding tnestpBoling, ﬁpémaﬁbre,r ®arolidivpne phd pipatiiinone.
i ncorporating one or two heteroatons sel ected
i ndependently fromOQ N and S, and optionally

Exabdptdd? grrﬁ&ﬂoﬁﬁclﬁ: SHiBRAY hetgfo%%atﬂr%ogﬁtﬂﬂn Edi8inin ne 1 1to3

optionally 9 substituted by one or re substitue
heteropdepe indeparidgntbesedentatirém EmMhahd dncludsEtRit jis Bot lidnifed to, furan,
thio q%?p)g&%e, o az@@r‘soxazole, tﬁ}gzble, 1m1E1azo?e pyrazél% nlglz\lole thejtrlzla?zole

pyridine, pyrazine, pyrimidine, pyridazine, benzofuran, indole, isoindole and

benzimidazole.

Examples of a 5 to 7 membered saturated azacyclic ring optionally incorporating one
additional heteroatom selected from O, S and NR1 ! includes, but is not limited to,

pyrrolidine, piperidine, piperazine, morpholine and thiomorpholine.

In the definition of L, “C1 to 7 alkylene; said alkylene optionally incorporating a
heteroatom selected from O, S(O), and NR6; said alkylene optionally incorporating one or

two carbon-carbon double bonds™ embraces a saturated or unsaturated straight or branched

chain arrangement of 1 to 7 carbon atoms having two free valencies and in which any two
singly bonded carbon atoms are optionally separated by O, S or NR6. The definition thus
includes, for example, methylene, ethylene, propylene, hexamethylene, ethylethylene,

~CHp=CHjy~, ~CHyCH=CH-CH,~, ~CH(CH3)=CH,—, ~CHy=CH,—~CH,0~, -CH,0-,
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sai d al koxy being optionally further substituted by C
to 6 al koxy; and said al kyl being optionally further
waawsis4et ed by hydroxy or O to 6 al koxy. | n BEL/SE2005/001835
anot her enbodi nent, Rl represents a saturated or
partially unsaturated 3 to 7,renbered ring optionally
i ncorporating one or two het'éroatons sel ected
i ndependently from QO N and S, and optionally
i ncorporating a carbon roup; said ring being
i Raat e o BaGaR P SH 5 -s08's PR GERIR -
i ndependently sel ected from hal ogen, O to 6 al kyl and
G to 6 al koxy, said al koxy being optionally further
v, y. In yet another
m%#bq?yoﬁeﬁﬁi&g R reﬁgsélgsé@lctﬁégé% aromatic ring system
sel ected from phenyl, bi phenyl naphthyl or a
nmopocycli ¢ or Rhjicyc arorratl ring structure
In %ﬂ?ﬁ%ﬂ”ﬂ‘é@n{’g&?\éfﬁ?‘g?g ePFF&E‘%}é dently sel ected
fromQO Nand S, said aromatic ring being optionally
substituted by one or nore substituents independently
In yob profheserihodimend) Y gemesentsP apl XoeResenB@NR R, OH, d
to 6 alkyl, d to 6 al koxy, CN, CONR R, NRC(Rand 3
COR , said al koxy being optionally furt her substituted
In yey akdthdr@ntbodidi@xyl. isshdirez@bohPdiceprebgitgl @py h!k@ﬁinbysald alkylene
further substituted by hydroxy or C to 6 al koxy. In
optipatllpinobiperatmghdetaendm sBibcted firons ONBEO R And tdid alkyfghe
system sel ected from phenyl, biphenyl, naphthyl or a
Optlfonwlésl ingptporatingember b trebar-cabomdoitde bomdy, oo alkylgnd being

Optlgna af 1, Q0e,qr RPTR SYRRsBEs;ssiesier jodepgadentty, frogn H, C1 to
liy “g)tgﬁlg%;ons m%gp q}?&tﬁ%} Jﬁected fro c{ncl)gé) §

[ énts i ndependently sel ected from
6a1%971%8%a1 %B%%Iﬁggéwgyl and C to 6 al koxy, said al koxy

bei ng optionally further substituted by C to 6
al koxy. I n yet another enbodi nent, Rl represents an
In ympari(mhﬁlleh;bOd'Lan‘t,i Lt istaedirqohbond or repreyetis @hat helkylene; said alkylene

represents an tlonal ubsti tuted
belfb%ﬂl?qt&g??ﬁ ?Psgé% SRR TR SIS e eryca%rné fadengly frogn OFL,
e, and dsénts H. In yet anot her
Cl ?n@%lglx O%n’r(géﬁgggﬁig an optionally substituted C
to 3 al kylene and Rl represents a saturated or

partially unsaturated 3- to 7-nmenbered ring optionally
In yieharaothpey reattiodgncmn,@ Bra diveot bmidecrraapremtwl ac? elitylene; said alkylene

N
be1ngncgjp(:"cfc))ngﬁi s%/ltuted r?, (gl)m or?r?odre %1 to 6 alkoxy

In yet another embodiment, L is a direct bond or represents C1 to 3 alkylene; said alkylene
being optionally substituted by one or more substituents selected independently from OH,

C1 to 6 alkoxy, halogen, CN and NR4R5.

In yet another embodiment, L represents C1 to 3 alkylene; said alkylene being optionally
substituted by one or more C1 to 6 alkoxy.

In yet another embodiment, L is a direct bond or represents optionally substituted

methylene (-CHa-).
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optionally incorporating a carbonyl group, said ring
bei ng optionally substituted by one or 9 9 10 nore
W@ asts4eent s | ndependent |y sel ect ed from hal OPETSEZBW/1835
, SNR R, OH d to 6 alkyl, to 6 al koxy, CN,
CONR2R3, NR2COR3 and COR3, gld alkoxy bei ng
optionally further substltuﬁ d by d to 6 al koxy, and
said al kyl being optionally further substituted by
hydroxy or O to 6 al koxy. In yet another enbodi nent,
L represents an optionally substituted d to 3
r
I Sy B £ ol Bl Lo bitkikted ethylene
(-CHpCHg-por ati ng one or two heteroatons sel ected
i ndependently fromO N and S, and optionally
i ncorporating a carbonyl group, said ring being
In RPLAARE dnyboauhst] & UleBrbsOiits @ 9RuRied Gt Flly Sink RIS to 7
i ndependent |y sel ected from hal ogen,” d fo 6 al kyl and
me@beted rﬁlgaipholxglly inedrponatiRg Rye DiWogetpatoma |S¢1?Ctﬁ@| fidgpendently

rodtids i oy bt 8550t Ll g s ptonts
subg ya[ybgsﬂq’%rognmﬂgog%“ ﬁRfeﬁt%‘?ﬂ&eﬁ)yﬁ&nﬁg%El?#eﬁ ﬁroh{lﬁal §5‘2R
SORReRoatBit Eé%%ﬁa@ﬁ?% iy debiﬁﬁ% ﬁﬁl’&??% gnd COR’,

d
i B bl T AP Xy I
optfonany hatiegebstiEERFoy h;%&tﬂFblel tcﬂi‘lalkﬁkyt 0 6 alkyl, O

to 6 al koxy, CN, CONR2R3, NR2COR3 andCOR3, sai d al koxy
bei ng optionally further substituted by C to 6

32&:'[5 %@%ﬁ‘?ﬁ@%"%@é‘ﬁﬁi %étesgl?h %Qat é@%ﬁﬂl?owxzi}fy%kﬁﬁfated 3to07

membetedeingaiphionaliyeintorpbrating nes entve Igitroatorisisylected independently

SRy O S poprey BB eebori e SRR ERyE, coBl R optionelly

sub@ﬁﬁ@drw o or@ndrk g@dsuﬁfenﬁ' IddRABGISGclRelka FRA Hﬂ&génc C1 to 6 alkyl
ring containing 1 to 3 heteroatons independent

ands@l &x6 eﬂkoxy,@m®mwydn¢u1@pt®aaléb/ ﬁlfﬁlﬁﬁwbétﬂﬂlﬁ@yb@{ tyb alkoxy.
optional Iy substituted by one or nore substituents
i ndependently selected from hal ogen, O to 6 al kyl and

In Yot ah6thér @hticdimentSRI bpadskiens yin BRInfdica el syfainl seldetedtfrumi phenyl,

substituted by d to 6 al koxy.
biphenyl, naphthyl or a monocyclic or bicyclic heteroaromatic ring structure containing 1

to 3 heteroatoms independently selected from O, N and S, said aromatic ring being

optionally substituted by one or more substituents independently selected from halogen,

SO,R°, SO,NR’R ', OH, C1 to 6 alkyl, C1 to 6 alkoxy, CN, CONR’R®, NR’COR” and

COR , said alkoxy being optionally further substituted by C1 to 6 alkoxy, and said alkyl

being optionally further substituted by hydroxy or C1 to 6 alkoxy.

In yet another embodiment, R! represents an aromatic ring system selected from phenyl,
biphenyl, naphthyl or a five- or six-membered heteroaromatic ring containing 1 to 3
heteroatoms independently selected from O, N and S, said aromatic ring being optionally
substituted by one or more substituents independently selected from halogen, C1 to 6 alkyl
and C1 to 6 alkoxy, said alkoxy being optionally further substituted by C1 to 6 alkoxy.
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In yet another enbodinent, X represents S, Y
represents O, L represents optionally substituted C

W 2008/06d4k3/1 ene and Rl represents optional ly subPST/SE20086)1835
phenyl. In yet another enbodi ment, X represents S, Y
represents O L represents 3%¥ionally substituted C
to 3 al kylene and Rl repres s optionally substituted
pyridyl. In yet another enbodinment, X represents S, Y
represents O L represents O to 3 al kyl ene,
substituted wwth O to 6 al koxy and Rl represents

&b LgUR B iHally REbdtd hé&R1.

I B T B b ol o 3
, 2-d] pyri m di n-4-one;

Inqlzesy :eqsxo %}%éb@%gﬁgt&t?ﬁpréptezsérﬁé gn E)gt%c;n%ﬁ¥%lr1‘bost@|§(‘cgé lelr%y%.’ 2-d]
| - (pyridin-2-ylmethyl)-2-thioxo-1, 2, 3,5-tetrahydro-pyr
rol o[ 3, 2-d] pyri m di n-4- one; )

In yiet @Qothmmbj)dugﬂztyl,)repgeqems&]oto 7 alkylene and R” represents H.
1,2,3,5-tetrahydro-pyrrol o[ 3, 2-d] pyri m di n-4- one;
| - [ 2- (2- met hoxyet hoxy) - 3- pr opoxybenzyl ] - 2-t hi oxo-1, 2, 3

In yéb ahethécdiysbidoment] Iebmt@nR-andiphpnally shibstitdtedr@y; to 3 alkylene and R’
1- (6-et hoxy-pyridin-2-yl met hyl)-2-thi pxo- . .

represonts asatugtedpryrariallyysaiuestest 3-30 JIfBng?FP@J rine ptiopally

. - | | - 2 - - -

mclé)%plggc:?fél’% éﬂg ]'3{) ;cj}}fél( h]é{gfogl ?()Igzsgsgfee?ieﬁ)iﬂdépegde%ﬂ? et DaRYA%, BYA

optieally ycotparatingrncath Syl goupetaicitiyglbeing biptigmatly|supitded pyp one or
yrim di n-2-one;

molre {ubstituoms oplorgrstent)y ;elgctcmﬁ@mdlaﬂq@p@(gz&ge tﬂ%%gﬁ?é ? P9 Cl to 6
oIo[3,2-d]pyrinidin-4§qpe; 3

allyt, (A-towtaliarky; CNJEONR TR QPIRICOR t &idGOR? , @id% Eextyehieimhyetionally
ro-pyrrol o[ 3, 2-d] pyri m di n- 4-one;

furthet Qubstitutedyby2C hrxt iglkoxpmpl said-allyil bgivgloptomally- fugherghbstituted by

- pyrr -d] pyri m di n- 4- one;
hy?@‘@%%@i %ghﬁ(&x | met hyl ) - 2-t hi oxo-1, 2, 3, 5-t et r ahydr o- p
yrrol o[ 3, 2-d] pyri m di n- 4- one;
I -[(I-nmethyl pi peridin-3-yl)methyl]-2-thioxo-1,2,3 5-te .
In yetahgtbetoer Wk B ropragepisranpgiona L subgfatuted C1 to 3 alkylene and R

iy o S IETI
incbrploZatiigidne vy beahstejoatbnid¥etected independently from O, N and S, and

1,2, 3,5-tetrahydro-pyrrolo[ 3. ,2-d] pyri m.di n-4-one;
opfianaliy RRSORRSE§EETy SATY Q1] EFAUBx ¥4 TiDg LB etipnaly aHBsHRyeq by one or

mo2é sibRafERY fdddbeidintly 961€cted from halogen, C1 to 6 alkyl and C1 to 6 alkoxy,
said alkoxy being optionally further substituted by C1 to 6 alkoxy.

In yet another embodiment, L represents optionally substituted C1 to 3 alkylene and R!
represents an aromatic ring system selected from phenyl, biphenyl, naphthyl or a five- or
six-membered heteroaromatic ring containing 1 to 3 heteroatoms independently selected

from O, N and S; said aromatic ring being optionally substituted by one or more

0
substituents independently selected from halogen, SOgRg, SOZNRQR1 , OH, C1 to 6 alkyl,

Cl1 to 6 alkoxy, CN, CONR2R3, NRZCOR3 and COR3, said alkoxy being optionally

further substituted by C1 to 6 alkoxy, and said alkyl being optionally further substituted by
hydroxy or C1 to 6 alkoxy.
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1- (2, 4-di net hoxybenzyl ) - 2-t hi oxo-
1,2,3,5-tetrahydro-pyrrol o[ 3 , 2-d] pyri m di n- 4-one;

WO 24068623k or opyri di n-2-yl ) met hyl ] - 2-t hi oxo- 1, 2PGI/SE2084/601835
ahydr o-pyrrol o[ 3, 2-d] pyri m di n-4- one; 1-
{[3-(2-ethoxyethoxy)ryridin-2 yl]methyl} -2-thioxo-
1,2,3,5-tetrahydro-ryrrol 0[31 2- d] pyri mdi n-4-one;

-[ (6-o0xo-1, 6-di hydropyridin-2-yl)nmethyl]-2-thioxo-1,2
, 3, b-tetrahydro-pyrrol o[ 3, 2- d] pyri m di n-4-one;
1-(1Hindol -3 -yl methyl)-2-thioxo- 1,2,3

InyeSaﬁ(ﬁhdra:hﬁﬁﬁﬁn@WEﬁi st & abmngl siblitited NG 3 alkylene and R’
| - (1 H benzi m dazol - Irretﬁ t hi oxo-1, 2, 3,5-tetrah

rep%?rgs gy@rpgqagf zing smqtgyrsp]ﬁpqe@ ,fq@rmphqgﬁb b1phenyl naphthyl or a five- or

six Ime{né]b% dh eg{}f?a}ljgﬁa 1§ ﬁgk gﬁfé rnllr%%% é hgtgrgtﬁ{éﬁs)ﬁﬁaépelzld%ﬂ% stfcted
froh-J, @6arid Suomiat elrbhliatidnhg Bemgbpﬁmhaill)yl shbs’irtﬁtbﬂ 0¥ ont oPmdred-

d l o r n- 4-
subftFR gt i iecisc A b logen oo aRe!an ol o, said
alk&bﬁ{ﬁ%g?c{}%tg%a RM{He L)f}ilsgimgecﬂﬁﬁcol to ?l%{?)é},l'S-tetrahy dr o- py
rroI o[ 3, 2- d]pyrlmdln 4- one,

In YCF %r@mr gl%gﬁllnlbeil_n%l[ raargspp%ﬁl nﬁea{eﬁ(lzrifsz o Erlérgﬁ(r%sen’ts op?ﬁonal‘iy

subktit(eth( 1Nt Gaip} el atldreet ﬂ@}ﬁe);en%s bitios By kubstituted phenyl.
5253, 5-t et rahydr o- pyrrol o[ 3, 2-'d] pyr1 m di n- 4-'one;
| - (I H1imdazol - 2- yI met hyl ) - 2-t hi oxo-1, 2, 3, 5-tetrahydro

R L S R ke
subst&uﬁd CHtto 3muc§rlmq3@ﬂdrm‘l 1ep@séhts cljtonailyriwbistitude
| -[ (4, 5-di et hyl -1 H benzi m dazol - 2-yl ) net hyl 2thioxo
-1,2,3,5-tetrahydro-pyrrol o[ 3, 2- d] pyri m di n-4-one;
In y[%t B{o‘ﬂ{@ ehfbbéi%é'ﬂtcﬁt %Jrésgh@)SoYl represents OCEERALR BV IS ?lﬂﬁylene

d] pyrimdin-4
Subﬁﬁdﬂedmthcﬁﬂ tﬂﬁn@ikexwm)dﬁl tepiessts hy®pgerb- t et r ahydr o- pyrr
ol o[ 3, 2-d] pyri m di n-4-one. and pharmaceutically
accept abl e salts thereof.

Particular compounds of the invention include:

1-butyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-isobutyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(pyridin-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(2-fluoro-benzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-[2-(2-methoxyethoxy)-3-propoxybenzyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one;
1-(6-ethoxy-pyridin-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-
one;

1-piperidin-3-ylmethyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-butyl-4-thioxo-1,3,4,5-tetrahydro-2H-pyrrolo[3,2-d]pyrimidin-2-one;
1-(2-isopropoxyethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(2-methoxy-2-methylpropyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(2-ethoxy-2-methylpropyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d|pyrimidin-4-one;
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A further aspect of the invention is the use of the
novel conpounds of fornula (I) as a nedicanent. A
wo ewobloexsemspect of the invention is the use of PET/SE2005/001835
compound of formula (1), or a pharmaceutically
acceptable salt thereof, in the manufacture of a
nmedi canent, for the treatnent or prophylaxis of
di seases or conditions in which inhibition of the
enzynme MPO is beneficial. A further aspect of the

1- (plpmmoylnmgmmaﬁmtdw 21852 teédfahRdre VRIS, 20d] Pgﬁﬁﬁaiha one;

(), pharnaceutlcafly accept abl e sal't er eof
1- [(tlheethﬁlrmmmdmwl)meﬂwlh%dhmmm S-ﬁ@rahlyﬂl@—pymﬂd)[B\;éhd]pgrlmldln-4-
prophyIaX|s of neuroinflammatory di sorders, cardio-

R P L s Bl e St o

d ?,% RS- GR ronl c obstruct|ve pul nonary di'sease. Anot her
Ip urther aspect of the invention provides the use of a

1-(Zz metouyoenaf1)f2ethinxioal ,2,B)5; te@ahﬂr@@gﬁﬂh@ﬁﬁﬂtd]p}&lﬁgdm—4 one;
1By D i el £ i HEMT GV RS rmigi 4-onc:

1- (Zmddtm&h&(ﬁ)‘éhﬁﬂ})@tﬁoxa_fl% SR&}ahTBY0- f)ﬁ%lyﬁgsg ggﬁh‘ﬂgm— -one;

eSS|on of  di sease’ Anot hef further
1- [é ppyridiv-dritinagthyll-8vthivas-1,h3, 5bts‘eahyﬂr(apmdptﬁﬂ1d]pyﬁ’lmldm-4—
formula (1) or a pharnmaceutically acceptable salt
thereof, in the manufacture of a nedi canent, for the

1- {[ep(eaetn@qtem&y}pyﬁmmyiwmﬁ@ﬂ}-aitm@k@acz ESQ@ttaEhyEbb-pyrroloB 2-
preventing and/ or reducing the formation of new

dIpyiRihiedn&i ot i ¢ | esi ons or pl aques and/or by

f
NN e B RRIRAL T o0 PH G A0 R
d]pymmem-ﬂmneprow des t he use of a corrpound of fornmul a

1Rl BE R s e - R aroramo i BRTHER-frone:

1-(1M-BEiP LSy InRi RAS- thﬁfo% qas s 5Q¥trzﬁ§/ﬁﬂg yrlgolBt}eZO-fi]pynmldm-L

conmposi tion of the plaques 6 Ted res
onep| aque rupture and at herot hronbotic event s. Anot her

B RRBR lrel BUEREL A b BB 5% s
one;accept abl e salt thereof, in the manufacture of a

i canent, for the treatment or pro | axi s of
1- [(ﬁékﬁrq-éﬁdnglold?r-wmaéwﬂ 2-thig#p-ha, Seﬁfe@fﬁﬁzéewrrpm{ﬁﬂv@pyrlmldm-m

one;
1-(1H-indol-6-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolof3,2-d]pyrimidin-4-one;
1-(1H-indol-5-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-dlpyrimidin-4-one;
1-[(5-fluoro-1H-indol-3-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-

one

one;
1-(1H-imidazol-5-ylmethyl)-2-thioxo-1,2,3 , 5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(1H-imidazol-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-[(5-chloro-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[ 3,2-
d]pyrimidin-4-one;
1-[(4,5-dimethyl-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one;
7-bromo-1-isobutyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one; and
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pul nonary di sease. Treatnment may include sl ow ng
progressi on of disease. According to the invention,

WO b@oo63485 al so provi ded a nmethod of treating, BCT/SE2005/001835
reducing the risk of, diseases or conditions in which
i nhibition of the enzyne NPQ% s beneficial which
conprises admnistering to a ‘person suffering from or
at risk of, said disease or condition, a

t herapeutical |y effective anmount qof ound of
1-G-ORRPRR) 35107 o RO ERE B P OO F Bt dnsEpe.
thereof. Further, there is also provided a nethod of
andtpleanacegtically aceehiablaspltsiiberedSk of , neur oi nfl anmat ory
di sorders, cardio- and cerebrovascul ar at herosclerotic
di sorders or peripheral artery disease, or respiratory
A HHBQ ML or MG Aol W BOLE GRAL Ko YOI IRE Mrkula (1) as 2
i'Sease, Inh a person suffering fromor at risk of,
me&igheleli sease or condition, wherein the nethod
conprises admnistering to the person a
therapeutically effective anount of a conpound of
A fidhenaspect by the cnveatiph i thaosuef acedinipouad of firatulae(ly ok o
thereaof . Further, there i.s. al so provided a nethod, o
hABERTHALY Beepatis o frersns ek RaRutie it Tt dog e
tredtieft RYPrIHY 1S dffitdaesior @BhditioR infifikh RhibiSe 6f tie sRRHE: MPO
_or condition, wherein the nethod conprises
is bgoefigidlst eri ng to the person a therapeutically
effective anount of a conpound of formula (I), or a
phar maceutical ly acceptable salt thereof. There is
A fﬁﬁﬁf a@?@v bﬂﬂﬂ iﬂvdliﬁf:ibﬂ pﬁbvﬁ%estt]li@@deidf g_,compoma&}:loﬁonglélaf(k), ora
ri sk of atheroscl|erosis by preventjng and/ or_reduc
phemacque bt RRSAD 3Ple ek isrand iBdos BB el el aghediggment, fof the
3 . p
e By o b PP Pibcular
athéroscterotic disordeskamifperipherd] attesp dseassrand oesgiratoondisouderssiich as
t he thod copprises. adm ni steringto the person a
chrppig o Vear ”@ﬂfé‘é?qs% anount of a conpound of

formula (1) or a pharnmaceutically acceptable salt
thereof. There is al so provided a nmethod of treating,

Another Buither argectod the inkemsfongronddessibe useosf ascampoynd pé fymwdp (I), or a

the conpesition, of e_pl o.de
oG Rk PR IE B Al BB T
treAmBEI rQiRophiyfid:es bNultipyvcierodd. Tréfketfmapachidd shedsep@pression
condition, wherein the nethod conprises adm nistering
of digeaspre person a therapeutically effective anount of a

conmpound of forrmula (1) or a pharmaceutically
acceptabl e salt thereof.

Another further aspect of the present invention provides the use of a compound of formula
(I) or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for
the treatment or prophylaxis of atherosclerosis by preventing and/or reducing the formation
of new atherosclerotic lesions or plaques and/or by preventing or slowing progression of

existing lesions and plaques.

Another further aspect of the present invention provides the use of a compound of formula

(I) or a pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for
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0 In anot her aspect the invention provides a
phar maceutical fornulation conprising a

wo b@capmet i cal |y effective anbunt of a conmpounBPiCDSE2005/001835
formula (1), or a pharmaceutically acceptable salt
thereof, in adm xture with qspharnaceutlcally
accept abI e adjuvant, diluent'"or carrier, for use in
the treatment or pr ophyl axi s of di seases or condi tions

n which inhjhitio e en s benef...
the paiiapnE o piopharcis S aBerobIErob T PY ARG SPABE ion ofthe placues
to rBRRE BRGRRIIE SRl AR ld ARer6@MIMBOYCRYers.
therapeutically effective amount of a conmpound of
formula (1), or a pharnaceutlcally acceptable salt

AnbEE P P RV ol TS rGSRT b B4 hpupoup of ormuta

(D) bephdr@atd@ihilpiccepiablehia Hieseddf inke imehitht @re @l nhydicament, for
di sorders. 20 In a further aspect the invention

the fsieatpient ot Brophvlais @8 tRspiEdPryf dsscﬁdﬁa{ sugh ag ehrpRicObsiguctive

pulpOESREN Bl R RROBHBU M o dRTBONINE

thereof, in adm xture with a pharnaceutlcally
accept abl e adjuvant, diluent or carrier, for use in
r‘ . i
Ac&g&a}%g 1§ ﬁ{erlg@é)é%%et?)é g% gggkﬁn&fd %Eﬂlét?‘g@ (B:Fté‘r?%tnl‘%’t OSleducing the risk
of, dise&yesl 6F Sondittbnb & ivBivdriahibAioh&If Yhetkins s 81POds beneficial which
respiratory disorders, such as chronic obstructive
corpprised a@nynﬁermt@@ persongnfetieg framyuet risihef, paléslemse or condition,

i nvent.i es a. pharnaceut ati
o e W o e AR BF £ Ao dprry e it Tpmapentioally
accg o apde d‘for mula (1), or a pharmaceutically O
accept abl e salt thereof, in adm xture with a
pharmaceutical Iy accept abl e adj uvant, dil uentor
carrier, for use in the treatnent or prophyl axis of
Furthenethereds alsp aroyidsyl agpeipes of ﬁgat@ﬁdorrré@eremg@etrﬁlé of,
tion of.. new at het oscl ero
ne‘ﬁ?‘&ﬁ%@?*‘&%ﬂbﬁm%é? PR aen Sbi S el AR PRl giags o
el byl B or AR r:ﬁbl?‘)diﬁfrderh e 84 &ﬁf)m@%BﬁfﬁctﬁrQ $ulmonary
resent invention provi des a pharmaceuti cal
dis¢ase,nnlagterson soffeqing Somgr at nﬁeob saad dlseasieloy cefhdigon,iwleerein the
ampunt of a conpound of fornu

metod CREPESRS a@mmlyteaea Epthapesog &ﬁhermélﬁlefé%y effotiye QR 2
I
corff g R P AR o G AR AR BB bl e o

at heroscl erosi s by changl ng the

Further, there is also provided a method of treating, or reducing the risk of, multiple
sclerosis in a person suffering from or at risk of, said disease or condition, wherein the
method comprises administering to the person a therapeutically effective amount of a

compound of formula (I), or a pharmaceutically acceptable salt thereof.

There is also provided a method of treating, or reducing the risk of atherosclerosis by
preventing and/or reducing the formation of new atherosclerotic lesions or plaques and /or
by preventing or slowing progression of existing lesions and plaques in a person suffering

from or at risk of, said disease or condition, wherein the method comprises administering
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conposition of the plaques so as to reduce the risk of
pl aque rupture and at herothronbotic events. According

W oobloe246hivent i on, there is further provi ded aP@I/SE®83001835
for the preparation of the novel conpounds of fornula
(1), or a pharmaceutically ceptabl e salt, tautoner,
enanti onmer, diastereoner or Tacemate thereof whi ch
conprises reaction of a compound of forrmula (I1),
wherein Rl, R12 and L are as defined in fornula (I)

to tgé‘g &Pﬁga{e‘? %ﬁhﬁg et a‘ﬂa&ﬂ%m%& bl m%ﬁﬂal(n ofa

car |nformJa(I

phaahEetiicalsy stetptabld sabthe@edfr NH2;, with a d to 6
al koxycarbonyl isothiocyanate or with a phenyl carbonyl
I sot hi ocyanate, wherein the phenyl group is optionally

Th?rﬁ gé%é%ﬁrté)ﬁ?qea egtﬁ?cgff %@ggc?r&; iy eﬁlh élgﬁ %f aheliosclgrosw by
cha\?%iﬁg)fﬂe co%smgﬂof fplddued & R t@feﬁﬁéeﬁﬁé A8k O p1idde ’rulﬁﬁl@ and

ere necessary converting the resultant conpound of
athtetmvthbot{c event in apatshesuffaing ftdneoeafriskiofit saidadisease or condition,
pharmaceutical |l y acceptable salt thereof

whfm mictlepd GoERises ﬁ@mm%rﬁgda Hef RFFSAnG '#Elfagglcti%aﬂy gfpetiye
RS B P Aok o

an optical isoner thereof. In the process, a corrpound
of forrmula (I1) and the al koxycarbonyl |soth|ocyanate
In anothdraspeoetiglivembion ptow@stamhemaﬂu@l forendationcionwiisipg a

e e o R RBPUR  SORPP R S0l CIcPt g paBaEially
|
acc%é%ﬂ?: Fﬂt%ﬁr%%nawlkwwgkﬁ%%%ﬁﬂcagg%%é S%T)éés §dJuYJant diluent

or bzfméhe E&SB88 iV the @ée@fidng bt proPhyihes abligedsbeonddoditiomaibwhich
i sot hi ocyanate is ethoxycarbonyl isothiocyanate and

inliitophEthy leogymboMBO isdenbiicelyanate is preferably
benzoyl isothiocyanate. Follow ng a standard work-up
the internediate product is then optionally purified

In Q%L‘ﬁ'{ ﬁa%ﬁo F@t‘ngﬁ%nﬂbﬁ Emgl(ﬁ@ﬁ harSthebuifal FRMnloR ChRptisiag a

aqueous |un1 ydroxi de or ammonia in
the%ﬂeutwam effeBtENArBOU onﬁatcbmpmhnd dafdogie (Dher armumamtwally
onpound of formula (I). The cyclization is car
acmtablﬂ salirthespefy it adinix Byip withppharmeacepiigally feagptahly afb'é‘(aﬁlt diluent

or 82111'1'1e1:j forl\yga i %‘%’3\/ St %tr ﬁ]%ph%%ﬂglg ;’:gilggfl(.’l ato&od’lw?@ergt

In a further aspect the invention provides a pharmaceutical formulation comprising a
therapeutically effective amount of a compound of formula (I), or a pharmaceutically
acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
or carrier, for use in the treatment or prophylaxis of multiple sclerosis, cardio- and
cerebrovascular atherosclerotic disorders and peripheral artery disease and respiratory

disorders, such as chronic obstructive pulmonary disease.

In another aspect the present invention provides a pharmaceutical formulation comprising
a therapeutically effective amount of a compound of formula (I), or a pharmaceutically

acceptable salt thereof, in admixture with a pharmaceutically acceptable adjuvant, diluent
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When anmmonia in nmethanol is used, a pressure vessel is
preferably used. Conpounds of formula (Il) may be
w@e@pasres by reacti on of a conpound of fornul aPCT/bE2005/001835

wherein R12 is as defined in Formula I, Ris as
defined in fornula Il (see g@r exanpl e Furneaux et al,
J. Og. Chem 1999, 64, 841°1-8412), and may be

carried out by a) reductive am nation. In the process,
a conmpound of forrmula (I11) may be mxed with an
or catrite e aseah thotreatmant dr\prophyiiedMutiRkodcterd@é b ?ﬂavé‘ﬁiﬂgnand
formula I, in the presence of a reducing agent such as
redugieg thefesmation of aby dthegescleroticoldsioms and/or plaques and/or by preventing

ri.acet ox borog%drlde Ana&%?, greferably acetic acid,
<xskgvn%8r Si9n 08 SXAtng lpsions prel Plagiesi on. The reacti on
may be perforned in a solvent such as nethanol between
anbi ent tenperature and 50 C, preferably at anbi ent
In ahethpeasptetribe plesdnt awientiorpobRias a?ﬁar\tmkkutml tdimupHiod e6iprising
is then optionally purified by flash colum

a thegpeiitice By eprilye agivant ofra eomangynd oforawila @), onk phameaeeutically

I [l..2002. .50, 1163-1 168, .or.Furne , RH, .
acc%?@?%ﬂg@j %n :EB(%K&%% a H%@?céélhl’calghﬁ%g@gﬁlxﬁ _ade)vant, diluent
or cé 8 f Bl i i

wher ei nh%lrln it sen%l efi ﬁ]gd&%?pgl %Ja?)ﬂes, nayeé%%leg%sége%; ?Pxéh%n@@e
comppiitiowdf theplatjuessoaf tearedurepbemisk affpldque mptae @hd htherothrombotic
otassi um i odi de and a base, preferably potassium
CVeil&r bonate. The reaction may be perforned in a sol vent,
such as N, N-di net hyl fornmam de, at an el evated reaction

e ur e r ef.er abl t 85.0C, The reacfion mxtur
AcchEREL N Ifrealrh o85° B BanardgthaPriers L e of the
novél csdpoapddsitosile (B! @O ﬁﬁ%aée%ti@dl%@ac@eﬁ%@ M0 dadbmer,

formula (I1). c) cross-coupling of a gonpound of
enantinmgy) diagterepmerpr racemale thesdsif avhagh ¢onagirisgs esntbanofad comppypnd of
formisf®i N Rl is defined as above and Hal o is hal ogen,
prefefably bronp, to give a conpound of formula (I1).
The reaction nmay be carried out using a suitable
pal | adi um cat al yst su as Pd2(dba)3 or Pd(QAc) 2
together with a suita and such as BI NAP. A
sui tabl e base, such a m car bonate, may be used
in the reaction in R sul e solvent such as
t et rahydr of uran, di oxane ol uene(livhi ch is
performed in the tengﬁr e range between 80 C and
100 0C. See for exanplle, 122 Wl fe, S L. Buchwald J.
O g. Chem 2000, 65, 1144-1''157. Conpounds of formula
(I'l) are either known ?ﬁgthe literature or may be
prepared using

wherein R', R'? and L are as defined in formula (I) and R represents C1 to 6 alkoxy with
the oxygen in a direct bond to the carbonyl in formula (II) with alkoxy as defined above or
NHp;

with a C1 to 6 alkoxycarbonyl isothiocyanate or with a phenylcarbony! isothiocyanate,
wherein the phenyl group is optionally substituted by one or more groups selected
independently from C1 to 6 alkyl, halogen, C1 to 6 alkoxy, NO,, OH, CN, Cl t0 6
alkylamino or NH,; and where necessary converting the resultant compound of formula (I),

or another salt thereof, into a pharmaceutically acceptable salt thereof; or converting the
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known nethods that wll be readily apparent to the nman

skilled in the art. See, for exanple, Suzuki et al,
wCh@aieRbar m Bul | . 2002, 50, 1163-1 168, or FPCTYRERRS/001835

RH, Tyler, P.C., J. Og. Chem 1999, 64, 8411-8412.

Conpounds of formula (1V), ( and (VI) are either

comercially avail abl e or be prepared using

nmet hods that are mell-knomn inthe literature. The

resent invye clud ound f. fo a (I in .
resiis6e Gagtnelng Cbiorols (SR A APREOTAET ooy anf gheiegiesired
conbil B3R G Word A OO 191 i AN e,

|norgan|c bases. "Such salts will normally be
pharmaceutical |y acceptable although salts of

har maceut i cal.l accept a ci ds
1n 30 BiRAR §ESRHORRDe R aD RAR U AR Bh oo i the
pheBOTERDSR 1b6thﬂi¢?z§i{alt@zﬁre d&BoISed &fsﬁfsﬁef nided P& kelta®LEcdrl iodhnic solvent
salts include those forned from hydrochl ori c,

such pg fishlosenethang ernd stigred ph(bg)p}{bqk;%ees dox exagple afranglrent

L e e G b
necbmgr, addmtgho rPrsﬁfaﬂnby the @lldd)d}%cairlbmglélsloﬂumaﬁﬁte ingheaichbonyl

I 7 Sglgqlt%%nq tgl ggnsygclfj?gl})qq% &s%lg{ijcpr?g(ﬁlg;r g% 1:?;I e5qbly Lén@hy{nsothlocyanate
Folﬂivﬁhgx' % R worRlupShOintGRIZRA H@d&f‘c i ﬂEHH{;@m(ahir MRYiedBefore
f y reactlng t he compound, or a sal ena tloner
trea@mentaxzﬂnabgset hshes bodiwintdthawids ioretirook agepouy abdinmdrydfoxide or
riate acid or e, The.reacti

oo TR RO, HruSh fr B AA o s e PR e e R e gf formula ().

Thé SycliBSInUb k&Rl obhatansMviRAttethperifitCéitHeh &1 ﬁﬁdnl bath or in a
sol ubl e, for exanple, water, dioxan, ethano

miqrewaveHpartor Searfobyxaginte, Narmar keal, J. diedy Gﬁem%ﬂ@ $%, 4288-4312.
I reeze
WSt AL B TR0, [ ERE SR Rl Bled
process or it may be carrled out on an ion exchange
resin. The conpounds gf the invention and
i nternmedi ates thereto y bélisolated fromtheir
reaction m xtures and}i cessary further purified,
by using standard tRchni . The conpounds of formula
(I') may exist in enantio f or ms (Ifher efore, al
enantioners, diastene rs3{ racemates, tautoners and
m xtures thereof are 3 ncludgdzwithin the scope of the
i nvention. The various optical isonmers may be isol ated
by separation of a racem c m xture of the conpounds
usi ng conventional techniques, for exanple, fractiona
Compygtda lof fgatula(]) may be prepared by reaction of a compound of formula (III),

wherein R is as defined in Formula I, R is as defined in formula II (see for example
Furneaux et al, J. Org. Chem. 1999, 64, 8411-8412), and may be carried out by

0

1/U\ V)

R H

a) reductive amination. In the process, a compound of formula (IIT) may be mixed with an
aldehyde of formula (IV), wherein R' is defined as in formula I, in the presence of a

reducing agent such as sodium cyanoborohydride or sodium triacetoxyborohydride. An
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HPLC. Alternatively, the various optical isoners my

be prepared directly using optically active starting
woraoe/6abs. | nt er nedi at e conpounds may al so exPGI/SE2005/001835

enantioneric forns and may be used as purified

enanti omers, diastereoners,:&acenates or m xtures. The

conpounds of fornula (I) nmay“exist in tautoneric

forms. AUsuch tautoners and mi xtures of tautomers are

.includ i .hi n.the sco ft i pventi.on. )
scid R0 SeEC O Ban B ey taruab s R oRTheirastiop may be
perfoRil i SoliBM sheh asasthasol Petwekh QfhbickY L@MRE fufland 50 °C,
m xtures. The conpounds of forrmula (1) and their

preferghlyracanbicetdeinperabie flolbWangsastandazg workswp the hyedust isghen

e r mac I C |,V L 1 nhi ki tors, qf
oploR P ROTAE B RS AR Rlee by el B Rty Crem
PhaphaBaBCc2002, sa 11%3ad 68 drdkfeat Rl R 51 alfer, PAT.cAt@E. Chém. 1999, 64,
use in the treatnent or prophylaxis of diseases or
841do¥det i ons in which nodul ation of the activity of the
enzyne nyel operoxi dase (MPO) is desirable. In

particul ar, |inkage of MPO activity to disease has

been inplicated in neurginfKamat or y di seases.

Therefore the conpouRds gfsl he pres i nvention are
particularly indicated f®r hse in the treatnent of
neur oi nfl ammat ory conditions or disorders in mamml s
i ncluding man. The conpounds are al so indicated to be

ful in.the treatnent of.cardio:.and cergbr S
o) i, b oo b in b et SO PR NharSar S getied 5 bove,
mafibé 8@ to ARArE@ BROHNKIST AERnFYuRA of fsthfdd @) tdtRSiubSBhdk and a
In the treatnent of respiratory disorders, such as

basg} psefetpdlspepssivre carbepte. afheroactipn cray hstpsrformed inea solvent, such as
[ . j ' ing. th LRel udj
NS S LU RS O T Rt 570 1
reactiopmixtfte imbybeatorked Wby Bttareion Ghd tHed Gufified b flasicalngn
NSAI D- i nduced) and dust-i nducedast hma, both
chromategraphy EhgivaAgopRewrdeidatmyadllyi al| severities, and
ot her causes of airway hyper-responsi veness; chronic
obstructive pul nonary di sease (COPD); bronchitis,

i ncl udi ng i nfectious angd~gosik@philic bronchitis;
enphysema; bronchi ect acysti c f(Wosis;

sarcoi dosi s; farmerRsT and rel ated di seases;

hypersensitivity pneunonrtis; lung fibrosis, including

cryptogenic fibrosing alveolitis, idiopathic

interstitial pneunonias, fibrosis conplicating
¢) c%ktslcogﬁmg & ddinpio8l dPForARth (B Rith @ sufthile hiy?Bf a compound (VI),

i ncl udi ng_tubercul osis ) )
wherein R" is defined as above and Halo is halogen, preferably bromo, to give a compound
of formula (II). The reaction may be carried out using a suitable palladium catalyst such as
Pdy(dba); or PA(OAc), together with a suitable ligand such as BINAP. A suitable base,
such as cesium carbonate, may be used in the reaction in a suitable solvent such as
tetrahydrofuran, dioxane or toluene, which is performed in the temperature range between
80 °C and 100 °C. See for example, J.P. Wolfe, S.L. Buchwald J. Org. Chem. 2000, 65,

1144-1157.
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and aspergillosis and other fungal infections;
conplications of lung transplantation; vasculitic and

wao boootobaass ¢ di sorders of the | ung vascul at ur e, PEISE2005/001835
pul nonary hypertension; antitussive activity including
treatnment of chronic cough ggsociated Wi th
i nfl ammat ory and secretory nditions of the airways,
and i atrogeni c cough; acute and chronic rhinitis
i ncl udi ng rhinitis medi canment osa, and vasonot or

Coﬂlﬁ&f}idg oF for&ﬂ? a2 eiftad kﬁ(%’x? Bk 11@érht%f69<')ﬁn£}hb@blteb§red using

ing rhin tis nervosa (hay fever); nasal

knawal nipibsdsSthaeill e dehdid} appafepctad tha maln(sklltéidng t}teimt Gemfonexample
cold, and infection due to respiratory syncyt

Suzpkr efel, Ghetrt. Rlara, BelbR8PA0r U031 108 af W’ge@i&RB)Haiialer P.C,J.
di t di sord Il b
or 3t Y0454 SR he' tan oki 1 ed i the art.

Conditions or disorders that may be specifically
Coﬂ?&lﬂd@ 3¢ Gorhiftd Y8, (Wlahdl PV 28S¢iGHeP %ﬁmefdiﬂﬁﬁéﬁﬁﬁblé or may be
sease, Parkinson's disease, n¥ot rophi c 'l at eral
preparb@nging snestmdls $hat oteewelbdnoyen in the @trﬁ@re i nfl ammat ory
di seases or conditions such as asthma, chronic
obstructive pul nonary di sease, cystic fibrosis,
i di opat hi c _pul nonary fi brosi s acute respi rataor
Thejpresens gg/egt}@mm@ivées egmpesings ef formplai @ i the;Bem; Q£§a1§8 Suitable salts

nagivitis cl
incfi Pirirrd i e 8 ERpsiold Rag MG B Ris basgy, Such
salﬂs SN 38 Ah ALY 6 RarBh&RASAly act A8 aRhSugh! sﬁfti St SHa¥maceutically
bowel di sease, renal gl onmerul ar damage, |iver

acckptbble acils os bms siayeof utitifysn theaywepatodomansk pirificatien ofihd
i nfl anmati on aSSOCIa%HP w t.h re&nrfusio

COIgRAURG N g@qsgopﬂ"]l"@syprg edjagig, addition salts mcﬂlde ri:]k‘iose Yérmed from

s PO BSAEEIB ASRARIISRGIS S A RRE AR, st
succR¥E iﬁﬁnaeri end161I6pAstAstesa@pBordt 881 Bemeﬁésaq)hbmctaeid@ skkfirred base
in the treatment of pain. Prophylaxis is expected to

addiorpsatts il derthgserin ndicinthe cafiantie sedivay petassiuh, qadgigomuminium,
who have suffere reVio s .e or are
Lt P eE B A SHDRE AR oG oS BIFIPS 5 of

t hedi sease or condition in question. Persons at risk

of devel oping a particul ar di sease or condition
Salgeenapdihds BE foushalat(lassy Beafeimal 8y feadting thddoipouyd, e atshle

di sease or condition, or those who have heen
enantiemer qrireesnile therief; withioae of mgreqquivelcats o g apprapeiate acid or base.

TG s R Asoieh iR Mish i S ERIB orin e
solv B ICRRiLR R salt REoHPRAESR RAHIB] witS! 8xMM, lethandlf tef M fd®&Furan or

diethyl ether, or a mixture of solvents, which may be removed irn vacuo or by freeze drying.

The reaction may also be a metathetical process or it may be carried out on an ion exchange

resin.

The compounds of the invention and intermediates thereto may be isolated from their reaction

mixtures and, if necessary further purified, by using standard techniques.
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vary with the conpound enpl oyed, the node of
adm ni stration and the treatnent desired. However, in
w@emened4ss sati sfactory results are obtai ned wWhReT/SE®05/001835
conmpounds are admi nistered at a dosage of the solid
form of between 1ng and 200% ng per day. The conpounds
of formulae (1), and pharna uti cal | y acceptabl e
derivatives thereof, may be used on their own, or in
the form of appropriate pharnmaceutical conpositions in
T b E ATl ST KPS helC L Pl 8L hdomers
diagt@Edrh@s, radcmases, @R and siiktiresdhertdfard mekded within the scope of the
concerns a pharmaceutical conposition conprising a
inventipa| Theormpowseptiotl isasmersimay be jsolagd by sspapherel fpesup yixture of
acceptable salt thereof,. .in m xt ure W th ‘o
the A eHECE BT QT oe LB A S B afsgptisation,or
r AltGhativefMuaivalib@d dpfital T8 ted diedtly! stHgtopticall
HP LG Al et eI SO R TR R be itbled dRRily s cptlally
activektagings@lterialsnhal at i on, intravenous, topical or other

parenteral routes. Conventional procedures for the
sel ection and preparation of suitable pharmaceutica

formul ations are described in. f .
interf e o e SRR g oo (A Rty e used as purifed
enaPBSth&8 diastddonkers, fallehafes o hittaREl | Li vi ngstone, 1988.

The pharmaceuti cal conposition preferably conprises
| ess than 80% and nore preferably |l ess than 50% of a
compound of_ for ae (1),. or a pharnmaceuticall
Theawmlagﬁ o fglmltlgakgaax gﬁﬁ inf nbri T, A1 S tpraers and
iR Sistﬁltltg%%rssﬁgeeinﬁﬂﬁ%ﬁﬁih% &fogé YERe ﬁlVQH@JIfTaC euti cal
conposition I ch conprises mXing the
i ngr edi ents. Exanpl es of pharnmaceutical conposition The
following illustrate representative pharnmaceuti cal )
Intetmedigte cooprends areyzilsei gxdst in tevtepstiadorer apdmabg uped agpurified
salts, solvates or solvated salts thereof, (hereafter
tAUOBIFH A REIYCS: f or preventive or therapeutic use in
manmal s: The above conpositions may be obtai ned by
conventional procedures well known in the
Thebvhipraduds fomhula(l) andiheir phatanatéuicallyuadchsable edlataesusenl because
conbi nation therapies wherein a conpound of fornula
they pyssess phagmpgplegical activisy asyinhibierisohthesnaame MEGhr eof | or
a pharmaceuti cal conposition or fornulation conprising
a conmpound of forrmula (1), is adm nistered
Th&wuha%ﬂ ¥Rl S B9 bR bhatmdcbRichileiptatie sdiRardindicated for
agent for the treatnment of any one ‘of cardi o- and
use in the treatment or prophylaxis of diseases or conditions in which modulation of the

activity of the enzyme myeloperoxidase (MPO) is desirable. In particular, linkage of MPO
activity to disease has been implicated in neuroinflammatory diseases. Therefore the
compounds of the present invention are particularly indicated for use in the treatment of
neuroinflammatory conditions or disorders in mammals including man. The compounds are
also indicated to be useful in the treatment of cardio- and cerebrovascular atherosclerotic
disorders or peripheral artery disease. The compounds are also indicated to be useful in the
treatment of respiratory disorders, such as disorders of the respiratory tract: obstructive
diseases of the airways including: asthma, including bronchial, allergic, intrinsic, extrinsic,

exercise-induced, drug-induced (including aspirin and NSAID-induced) and dust-induced
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cerebrovascul ar atherosclerotic disorders and
peri pheral artery disease. In particular, a conpound
weoobos2ass a (1) or a pharmaceutically accept abP€T/sEd0ds/001835
thereof may be adnministered in association with
conpounds from one or nore ek the follow ng groups: 5
1) anti-inflammtory agents, for exanple a) NSAl Ds
(e.g. acetylsalicylic acid, ibuprofen, naproxen,
flurbiprofen, diclofenac, indonetacin); b) |eukotriene
astheyay bbidsiermitlehdrindqressigtontlagd o Bil Bévegitiss, and other causes of airway
e. g. AZD4407, zZi | euton, licofelone, o CJ13610, CJ13454,
hypRI-IRsPensHieBPsS ofhsoRiC gbstRypivy pulpndaryDtis@ed (C(MgB%éhmmm,
. 34, LTA4 drol ase jinhi.bitors e.g. SC56938, . i
inct B8 St ool B Y MR s G seios B Begtogs: cysti
fibr&si§ st 0PSB ABrm& " EhHE 3R reldtd? ?ﬁééjsés h%%é&ﬁtﬁsity%%&&)nitis ; lung
2) ‘anti-hypertensive agents, for eXa e s a
fibroys, anditding eryptogenig fivedsipg sivedlitispidespathi¢ intefitall @hdumdhias,
angi ot ensi.n converting enzynme inhibitors
ﬁbr?s&g

EPRRIERERS prti-neoplasyE itheragyandzghrouic indertioapinilugingdyberculosis
LA keks.(e,g.verapaml, diltiazem.
o SRR O AR 155564 ST OBRE v bidihion
vasalitia gad tebmbitd dsdrifeRiANng SARIRARE AR ghﬁ#&fﬁ'rf A efension;
o losartan); 3) anti-coagulantia, for exanple a
antitusgiverixtivity wilidin® treatfrenyofihnelia gatghamiocidtepavith ieammatory and
factor Xa inhibitors; b) .platelet aggregation =
secrbiFY Bl CoLts SRR ERECR congh e ea,ndﬁfmfg@ﬂmﬂs
. r i Dj . lis [ .
o4 8 TR 810 Ot T LD sl i
rhinits.igelpdiag khihitiz @8&osd (Rl FeverRB8HRE polBbdifldcute viral infection
myraglitazaar, gefenrozil, fenofibrate); b) HVG CoA
inchict%gxeﬁmmm ,end enfeetion dugd¢ eesgiratorpssicptial virus, influenza,

coro%\%\lltﬁs(tmacﬁdd?ﬂg §Aﬁ§)"§‘r§ g&elmr)]\’/irus. Such conditions or disorders will be readily

apparent to the man skilled in the art.

Conditions or disorders that may be specifically mentioned include multiple sclerosis,
Alzheimer’s disease, Parkinson’s disease, amyotrophic lateral sclerosis and stroke, as well
as other inflammatory diseases or conditions such as asthma, chronic obstructive
pulmonary disease, cystic fibrosis, idiopathic pulmonary fibrosis, acute respiratory distress
syndrome, sinusitis, rhinitis, psoriasis, dermatitis, uveitis, gingivitis, atherosclerosis,
myocardial infarction, stroke, coronary heart disease, ischaemic heart disease , restenosis,
inflammatory bowel disease, renal glomerular damage, liver fibrosis, sepsis, proctitis,
theumatoid arthritis, and inflammation associated with reperfusion injury, spinal cord
injury and tissue damage/scarring/adhesion/rejection. Lung cancer has also been suggested
to be associated with high MPO levels. The compounds are also expected to be usefirl in

the treatment of pain.

Prophylaxis is expected to be particularly relevant to the treatment of persons who have

suffered a previous episode of, or are otherwise considered to be at increased risk of, the
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rosuvastatin, fluvastatin); c) cholesterol absorption
inhibitors (e.g.ezetimbe); o d ) IBAT inhibitors

W@ 200g/06248D- 7806) ; e) LXR agonists (e.g. GW 633PGHHE2005/001835
T-0901317); f) FXR receptor nodul ators; Q)
phosphol i pase inhibitors; 5),.anti-angi nal agents, for
exanple, nitrates and nitrig s; 6) nodul ators of
oxi dative stress, for exanple, anti-oxidants
(probucol ). General Methods All solvents used were

dis@8&aby¢dnatondh AdEstRAd PG&HH?&téiisﬁ'o'fHe@éI@ﬁihéQ hertROMY His0448 or

sol vents were routinely used for reactions. Reactions
condition geyi@alinidciudeuthosendeimgarfainilg histatyrof sighdises®dr condition, or
nitrogen or argon. 1H and 13C NWVR spectra were

thoyeswlhe Bases heen idsntifipg by senclic deshng ahecragangidberartiadarhon-
13.ejther gn .a Vari.-an Unity+..400 NVR Spect t
susgepiBlel i toyclbnife ¥R e M cobidtn) L TP oS e aa ont s,

or a Bruker Avance 400 NMR spectroneter equi pped with

a 60 m dual inverse flow probe head with Z-gradients,
Fordhe @oBe-nleptiomidXigapahiRirsixationsp thetdosage qdingpserediwtilh, cd course,

4-nucl] eus probe head equi pped. with Z-gradients. Unless
varg pithith eomoyng sERYeth W%@O&@iﬁgmé&ﬁ@ﬁe apg fe ggagnent desired

Hox%%?e?fliﬂ ggx%egél ﬁgg)fagftgrel%ﬁﬁts RECS M n el'lotﬂe g@ﬁu%iugas %‘Erg@@]ﬂﬁstered

lown erence signals were

at afosighe®f ktieBli@ forkA\iPBdtvieetl 12aHshd 200D m@petdapl (13C); the
mddle line OFCD3CD d 3.31 (1H) or 49.15 (130);

acetone-d6 2.04 (1H), 206.5 (13C); and CDA3 d 7.26

(1H), the yjddle Line CDO 3.d.77.16 30). I
Thetgoiog S e (O 5 RRASBSeiealy Aoqeppabls bty Bifeog may be
el 53 BRI el AN gty vy
congpongd er dprindiiveie ireadimtfirswith b phamiaecuticdleadrastable adjuvant, diluent

spectroneter was equi pped with an electrospray ion .
or cgtripr cehus papthepespaetf therinenfer pencomms g pharageytical Gogpposition

corfB BV B T TS S P ot
adoikfire Ofin 8 BRarMabiRaiBF@Reptable adjuvant, diluent or carrier. Administration
may be by, but is not limited to, enteral (including oral, sublingual or rectal), intranasal,
inhalation, intravenous, topical or other parenteral routes. Conventional procedures for the
selection and preparation of suitable pharmaceutical formulations are described in, for
example, "Pharmaceuticals - The Science of Dosage Form Designs", M. E. Aulton,
Churchill Livingstone, 1988. The pharmaceutical composition preferably comprises less than
80% and more preferably less than 50% of a compound of formulae (I), or a pharmaceutically

acceptable salt thereof.

There is also provided a process for the preparation of such a pharmaceutical composition

which comprises mixing the ingredients.



time of 0.7s.
The Di ode Array Detector was

The columm tenperature was set to 40 C

scanned from 200-400 nm

wab@eexaper at ure of the ELS detector was adj usP€mSEWOZ®1835

C and the pressure was set to 1.9 bar.

separation a |inear gradie
100% A (A1 10 nM NH4OAC in

.3.5
E"a‘n’i‘il_’;%"ﬁ PhAY ‘Pé?‘?‘r‘é‘tci"‘\(/)“e‘t"ﬂtp

For LC
was applied starting at

% MeCN) and ending at 100%
B (B: MeCN) after fourm nutes.

The col um used was a
mm (Waters) run at 1.0

%“s spectra was perfornmed on a

The SHoVEnd Has®A PeproRAdbivd/ hArmatauichledbsbye gk e&itammg a

Technol ogi es.

he col umm used was a VF-5

I D O.

componnd deruda RO satts; velvitanon sekvaged salts thesept, (ihéWﬁ @raqomp@und XD

for iR B Rp AR SR R4

was equi pped with a C

g at 40 OC (hold 1 mn)
mn),
i on source and the react ant gas

25 C/ mnute. The M

[@: ﬂ“hblei;can speed was set to 3 y,

Sn&’@:%h#% The VB was

anal yses were perforned on_ar

Comp m z 50-500 and the scjlqospeed was set to 3.25
Lactos&@n/ S. The erectron voltage [was set to /0 eV. HPLC

Agilent HPl 100 system

Croscamsdliote srgimﬁ GL379A M cro V4ddum Degasser, G1312A
Binaryv Punnm 267 N \AALL nl atla vt A~ o o] * A~ A
uu:/—v veT 1 PT ot CUTSArTpPT T, \J JILOUA

Mal%?rﬁ%QPSé?(%“%tﬁPm Conpart and A 315B Di ode

Col'um?™ X-ler

TO
Magﬁfﬁx Eé%{-a% The col umm_t enper

o V5, Vaters, 3.0 x 100
ature was set to 40 C and

t he flow rate to 1.0 m/ mn.
vwas scanned from210-__300 _nm

The Diode Array Detector

st an

(b): €&apsule 2 nm and O 05 mn,

reg

pag/tcapetlsf A |inear

Wa apptred—startn
0 in5 %MCN and endin

‘éloal IUU /UI—\ \I—\ J.U IIIVI

at 100% B (B: MeCN), in

Lactsd N. M Crowave heaiing was
or _Smth Synthesizer Single-

pegiprmed 1n an Initiator
hde ni crowave cavity

aonraocodur o of t

Magpesidmcsteagate ont i nuous | rradi at

iloh at 2450 MHz. A

% AP_W-W-X ] ol ok

Prococoaotr o

extraction of the product Wi t

X c ol

u

h a

T bu\zl.l UII \JUIIQI ol. <u Ul

sol vent such as et hyl

©: gb]&gﬁ WS T Wi tIT Wat er

NOSBP T

Yy aryrmg or tne

phase over MgySO4 or tration and
ConffouG&Xt ration of the solution 3.masuo.
1M Sodium hydroxide solution 15.0% v/v
0.1M Hydrochloric acid (to adjust pH to 7.6)
Polyethylene glycol 400 4.5% wiv
Water for injection up to 100%

The above compositions may be obtained by conventional procedures well known in the

pharmaceutical art.

The invention further relates to combination therapies wherein a compound of formula (I)

or a pharmaceutically acceptable salt thereof, o

r a pharmaceutical composition or

formulation comprising a compound of formula (I), is administered concurrently or



Thin |l ayer chromatography (TLC) was performed on Merck
TLC-plates (Silica gel 60 F254) and UV visualized the

WG p@b6246% ash col urm chromat ogr aphy was pr ef or PESE2005001835
Combi Fl ash(r) Conpani on(tm using Redi Sep(tm
nor mal - phase fl ash col ums. pi cal sol vents usedfor
flash col um chronat ography Were m xtures of
chl or of or n1 net hanol , di chl or onet hane/ net hanol and
hept ane/ et hyl acetate. Preparative chromat ography was

sequittiallp vathWaéiapp ardIbomiddeht fotiheOieatitbst ofiahil ofe 6f @%10- and
array detector. Colum: XTerra M5 C8, 19 X 300 mm 10

cerghrpvaseiHlaoathepsai¢retic disoiders aud QRIipIS ISty Mseddd.OAc Ve ON)
of 20 mM/mn. Alternatively

fl
In SR St ot it # et atbnace naBlns: koot may
be AAMIARLHHin a%cﬁgdtl%ﬂt\mm éd??;go‘ﬁlﬁirl]éjﬁ)ﬁ dn&%ér@ﬂom &W%g groups:

acetate 1n 5% acetonitr Fun
0% to 35-50% acetonitrile, in 15 mn. Flow rate:

1) aﬂihhﬁﬂﬂnmé{oﬁ-ﬁag@ﬁg \f@ld;an@ygi fication was achi eved on a
sem /%Q parative Shi madzu LC-8A HPLC with a Shi nadzu

s acetylgpdicalie epid.dhuptpfradnaprexena fludigofen, diclofenac,

%ﬁﬁ)") colum (C18, 5 mm 100 nmx 19 mm). Narrow
With MeCN 0.1%trifluoroacetic acid in

M)Ild:ul@ﬁmm synthesieinhitdrals-RO fihldbitsraes. &ZD&Q)?}Zﬂél’ﬁtcﬁh licofelone,
OFASEG Lae s L AR it e DR JRC-051, MR ST Mkcss,
q&@ia@h%’ﬁ&@t}@&&l&e%ﬂlﬁﬁé}@@g é&%ﬁs SEB%&?\)' ow ng

abbreviations have been us aqueous; "BINAP 2,2

@) |1@4<dtl‘whe rgceploo spthgoroits ( & gI’JRiJ% éﬁﬂ]t@ieh&l}}ﬂi £.Y293111, accolate,
ent; DMF N, N-di nmet hyl f or mam de; DMSO
ﬁﬁggfﬁ&l sul f oxi de; DI BAL diisobutylal um ni um hydri de;

2) aEtliiblﬁéfgdrnlgiggyageﬁm foeexadde acetic acid; NaBH4 sodium
: a) beta—blockers (e.g.metoprolol, atenolol, sotalol);
b) angiotensin converting enzyme inhibitors (e.g.captopril, ramipril, quinapril,
enalapril);
c) calcium channel blockers (e.g.verapamil, diltiazem, felodipine, amlodipine);
d) angiotensin IT receptor antagonists (e.g.irbesartan, candesartan, telemisartan,
losartan);
3) anti-coagulantia, for example
a) thrombin inhibitors (e.g.ximelagatran), heparines, factor Xa inhibitors;
b) platelet aggregation inhibitors (e.g.clopidrogrel, ticlopidine, prasugel, AZ4160);
4) modulators of lipid metabolism, for example
a) insulin sensitizers such as PPAR agonists (e.g.pioglitazone, rosiglitazone, Galida,
muraglitazaar, gefemrozil, fenofibrate);
b) HMG-CoA reductase inhibitors, statins(e.g.simvastatin, pravastatin, atorvaststin,
rosuvastatin, fluvastatin);
c) cholesterol absorption inhibitors (e.g.ezetimibe);
d ) IBAT inhibitors (e.g. AZD-7806);
e) LXR agonists (e.g. GW-683965A, T-0901317);
f) FXR receptor modulators;
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NaCNBH3 sodi um cyanobor ohydri de; Pd2(dba) 3

tris(di benayl i deneacetone)di pal | adi um Pd( OAc) 2
w@aldbadi4sein di acetate; r.t. room tenperature; TBDVE005/001835

tert-butyl dinmethylsilyl chloride; TEMPO

2,2,6,6-tetranet hyl - 1-piper,.di nyl oxy THF

tetrahydrofuran. Starting m%gerl al s used were either

avai |l abl e from comrerci al sources or- prepared

according to Ilberature procedures and had
eRPBPFRRS P&SIEIH]E HOISh accordance with those reported.
€ X arting materi al
3) atgﬂgdtntéﬁhl %ggdrreé%gﬁ ﬁﬁﬁte? a{é{l 83?5%1 e- 2-carboxylic
6) modudaterstod rox1d|§t1ven steasy,, foRendmpldyahtiroxidan(, (prabucal).g. Chem
1999, 5, 8411-8412. Ceneral Method A A reaction
m xture of the amno pyrrole ester Al (1.0 equiv.),
the al dehyde A2 (1.0 to 2.0 equiv.) and NaCNBH3 (1.0
equiv.) in methanol was stirred at r.t. for 24 h. In
Gen@aBIVRtRey es, acetic acid ( 1 to 2 equiv.) was added
to catalyethe reactlo I f the re ctlonvva
All sglygnis paedayerganalytipal (%f? @Srce’al%m sivayilaples re’@}dof%ﬁ@é"ems
(el=1 1Y r e
e o S T R Aol e AL Rl et Bk Bmospher
of iitregeneorapgomat ed onto silica gel and purified by flash
col utm chr omat ogr aphy. General Met hod BEt hoxycar bonyl
i sot hiocyanate B2 (1.0 to 1.2 equiv.) was added to the

'H a#d o VIR Pebr£ bR refirdédatQ00QuUY for protoktad180 WDHZ fdt&:arbon—
m xture was stirred at r.t. for 5 to 60 m nutes,

13 gither ah gfiariapdinity 109 NM@eIpeshametes e@wmﬂl@ h Agun ﬁ&@ probe

t ed,.wi.t h 2...The
oo Y HEE el S Ra i AV o PG RRNE SPURSHNE Raf BRI REfl 60
dud] RvRFSRET bR bYASadOWth 7L @ddibirtsf drasBruket DRR400 NMR spectrometer
chr omat ogr aph The intermedi ate product was dissoly

equippedwitiOEmue UEpIOpe headiequipped gyith/Z grasients dplesy queltécally noted

mtg%:j %xa%}i@)é? &G Lo Fe%ﬁ’eﬁ PM%Z‘WE pﬂcﬁ %@ oy‘m&'ioi“@a?bon-ls.

Thé ﬂJlﬂo&@ﬁgeféf&ynJel shgﬂ’aﬁtW@B usétd thvaahirite d o DWISE-ds TR0 (‘H), 5
cr ude product was purified usi 1

39.51 (°C); the middle line of CD;0D & 3.31 ( H% or & 49.15 (**C); acetone-dg 2.04 ("H),

206.5 (*C); and CDCl; & 7.26 (‘H), the middle line of CDCl; & 77.16 (°C) (unless

otherwise indicated).

Mass spectra were recorded on a Waters LCMS consisting of an Alliance 2795 (LC),
Waters PDA 2996, and ELS detector (Sedex 75) and a ZMD single quadrupole mass
spectrometer. The mass spectrometer was equipped with an electrospray ion source (ES)
operated in a positive or negative ion mode. The capillary voltage was 3 kV and cone
voltage was 30 V. The mass spectrometer was scanned between m/z 100-600 with a scan
time of 0.7s. The column temperature was set to 40 °C. The Diode Array Detector was
scanned from 200-400 nm. The temperature of the ELS detector was adjusted to 40 °C and
the pressure was set to 1.9 bar. For LC separation a linear gradient was applied starting at
100% A (A: 10 mM NH4OAc in 5% MeCN) and ending at 100% B (B: MeCN) after four
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preparative HPLC, or by flash col um chromat ography or

by recrystallization. The invention is illustrated,
whodociosednd way |imted, by the foll ow ng exanpP@&BSE2005/001835

Except where otherw se indicated, the conpounds of

Exanples la to 4a and 5c and,,/b were prepared using

the procedure of General Met'hod A, and the conpounds

of Exanples Ib to 4b and 5d and 7c were prepared using

i, PSSR S Pl B0 2 SEET e ey 1.

mLfh#l n-4-one (a) 3-(Butylam no)-|H pyrrol e-2-carboxylic
acid ethyl ester The title conpound was obtai ned as an
oil in 60%yield starting from 3-am no-|H pyrrol e-

AT
by Aéﬁ@@‘I@@ﬁmﬁo%@éﬂFﬁQ cgﬂmfg' dl:s:g? Wgs ﬁ)VF( S M9, If)I d'QS Inm 71’3@1111 g 25 um

v aJ'J‘lKﬂ I HA) ],1n®r Gnpe2dtrecgradiet vas I-dp))hed]stﬁﬁng 2‘:—40 ?ﬁ? ,(ho‘ld 34nin) and

endi% at ﬁ,@ (géhs%ﬁny 1?1{;'15,12_]5 ((Mjnzrll;i):e |_”}zzhgr)MS Wa% e(qglgpectl with a7C1310n source
and! th»BfgaWa ‘Z%Js%)iﬂeth 11% ’%héﬁ/fse\'ivﬁsa&%ﬂﬁéﬁ' ée%lrg/[ 350—2566] Irtfae scan

I n~4-0 e title conpound was alne as a so
pec(hwaﬂ%tjzm 2124 ssdrds. {Tha M1 maseGuippad vyitham Bdjonl Sdpyter TheMS was

2- [i j I t 0.10 g,. 0. 48 pl ) .and
e AT E OO (AT R W TP
volt&&e%s&t%@@ev 6) d ppm 12.38 (IH 5 S) 12.10 (I'H s),

(IH d, J=2.9), 6.31 (IH5 d, J=2.6 Hz) 54.36

(2H ,169(2H5m)5138(2H5m) O92(3H51 J=7.5

HPEE st beifidnedien dhitohy b 3PS sy consistine s 513704

Ml@tﬁ Vaicalirh Degaser, ((HBIZA Binary Pump, G1367A Well plate auto-sampler,
(I sobut yl am no) -1 H pyrrol e- 2- carbog}gl ic acid ethy
Gl-’e@e Fherposipfted go SREETBEAt 9B A1 IAA A BodmABRY Deteciors

Coﬁﬂnﬁl ﬁefﬁ MSn 9&&&?? 661% ngmsgg l'[?)l % ﬂ]&l%mctar li))gra)éure was set to

ester

40 q@&hﬂﬂh}é 'ﬂ@kxdﬁt&/t@el 0 Bi/Afin. "TH} 19i6d81Array Detector was scanned from 210-
300 nm, step and peak width were set to 2 nm and 0.05 min, respectively. A linear gradient
was applied, starting at 100 % A (A: 10 mM NH4OAc in 5 % MeCN) and ending at 100%
B (B: MeCN), in 6 min.

Microwave heating was performed in an Initiator or Smith Synthesizer Single-mode

microwave cavity producing continuous irradiation at 2450 MHz.

A typical workup procedure after a reaction consisted of extraction of the product with a
solvent such as ethyl acetate, washing with water followed by drying of the organic phase

over MgSO4 or NaySOQy filtration and concentration of the solution in vacuo.

Thin layer chromatography (TLC) was performed on Merck TLC-plates (Silica gel 60 Fas4)
and UV visualized the spots. Flash column chromatography was preformed on a Combi

Flash® Companion™ using RediSep™ normal-phase flash columns. Typical solvents used
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3.61 mmol). 1HNWMR (DMSO-d 6) d ppm 10.68 (IH5 s),
6.74 (IH5 1, J=3.0 Hz), 5.62 (IH t, J=2.4 Hz), 5.30

W@ bideBb465) 5 4. 18 (2H5 q, J=7.2 Hz) 5 2.88 (2HBCSE2005/001835
J=6.4 Hz)5 1.79 (IH5mM5 1.26 (3H5 1, J=7.1 Hz) 5 0.90
(3H5 s), 0.89 (3H5 s); 13CNMR (DVSQd 6) d ppm 160. 9,
124.2, 95.0, 58.2, 52.4, 2779, 20.0 14.7; M (ESI)
mz 2 11 (M +1). (b)

for Jag SR A s Ve R SR o P

diclietdnsbthdhe Ao MIOE hald Béddeldilly1fataate3- (1 sobut yl am no) -
| H pyrrol e-2-carboxylic acid ethyl ester (0.38 g, 1.79

nmol ) and et hoxycarbonyl isothiocyanate (0.24 nm_, 2.15

Pre it it Eipatoy apBY s jor s B 2y SBu il RRHI Wiz oce
arra'?'zc?etecforzéoﬁlﬁ‘lﬂ Xerra MS €8HT9 x 3@0414111 ( id'LLmnNaerw%ladlé’ﬂﬁwnh

0.90 (3H, s); 13C NVR (DVB 6) d ppm 17
Me@ 4;5 Q.31 NH.QA7:McCN) 8o, usgdf atla ﬂ@\@ Igte 0280 ml/nig. Altemstively,

ano h%?gél}‘%z‘ﬁg%ésgé‘%@ﬂbﬂ )&éa&ﬁf ﬁqu mimn, 5 pm column. Gradient with

ace%tﬁle'?_’o 19f 4RV AT REFAOICIIE adetSAiRVIE idVE '%Wa@éiel(vﬁ)from 0% to
Pyri di n- Zér IIThgl)amno-ll—l— yrrol e~2- car box
m

35- é@ﬁ)dlceiphy‘ltﬂeemt q:w rates 18 onhmim ddmﬁwvwm‘e&paagn #as

g e L SR, LECEA AT s S8 g -

quppad h@'%ﬁ ¢ol0m@ (C1B, BOOTRA X -1
VIS?WI\?R&D% w ?nﬁ%ﬁ%%gy?ﬁ br%} ,5;3%12 (I H, )é ? mm).

Nargey goadﬂmts with %:QN/@?% nmquaceuc agd in Mili) Water werppyed at a
J=7.3, 5.0 Hz), 6.71 (IH, t, J=3.0 Hz),
ﬂo"%.raf‘g f:‘ﬂhﬂ%%hs) 5.57 (IH t, J=2.4 Hz), 4.37 (2H, d,
J58Hz) 4.21 (2H, q, J72Hz) 1.29 (3H, t, J=7.1
NS, (ESI) miz. 246 (M +1)
Requtqiygqtmnﬁy@ typlﬁ@liwrfor@_efl pﬁ &lgeqts gr sglvent mixtures such as ether,
egg% ] pyrimdin-4-one The title
eth@(?%rpg%u \?\J}élg ag th{ae?{naggﬁgétep solid in 14%yield starting
from3-[(pyridin-2-

The following abbreviations have been used:

aq. aqueous;
BINAP 2,2"bis(diphenylphosphino)-1,1 binaphtyl
equiv. equivalent;

DMF N,N-dimethylformamide;

DMSO dimethylsulfoxide;

DIBAL diisobutylaluminium hydride;

Et:N triethyl amine;

HOAc acetic acid;

NaBH4 sodium borohydride;

NaCNBH;  sodium cyanoborohydride;

Pd,(dba), tris(dibenaylideneacetone)dipalladium;
Pd(OAc), palladium diacetate;

r.t. room temperature;

TBDMSCI1  tert-butyldimethylsilyl chloride;
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yhnet hyl ) am no] -1 H pyrrol e-2-carboxylic acid ethyl
ester (0.34 g, 1.39 mmol) and et hoxycar bonyl
w0 s@bloreyanate (0.19 nm, 1.66 nmol). 1H NVR (BVBSEW0H)01835
d ppm 12.34 (2H, br s), 8.49 (IH, d, J=4.5 Hz), 7.73
(IH m, 7.29 (IH d, J=2. 83J§lz) 7.27 (IH m, 7.21
(IH, d, J=7.8 Hz), 6.09 (IH""d, J=2.8 Hz), 5.75 (2H,
s); 13CNMWR (DI\/BOd 6) d ppm 173 4, 155.2, 152.6,

el gk il it 71 2 1150 56

THF- ( 2- FI uefrghyldestatn) - 2- t hi oxo l,2,3,5-tetrahydro-pyrrol
o[ 3, 2-d] pyri m di n-4-one (a)
3- (2- Fl uor o- benzyl am no) - | H- pyrrol e-2-carboxylic acid
Staﬁ%@éﬁa&%ﬁl? el-ﬁ\t}gerg eft‘m«% aQ/? ﬁgm\fl‘\gom %E%m&%gcq%ﬁ- %Pepgfed
accondingpioditetatiiag bmwdures Al lﬁdekﬁgﬂmﬁﬂzﬂerate( i.aofbrgancd. with those

o 2 fl uor obenzal dehyde (0,34 nL, 3.2 mol)
repoideth Zﬁ"h@ i QYERS AR FEBPLRfastape majgrish thahwas Blrenpawing

SR V314085 HASP S 1 MOR B IBBE, 307 i

1990164 8#@;1 8412mol ), and the react| on was then stirred
overnight. 1H NWVR (DM5O-d 6) d ppm 10.76 (I H, br s),
7.47 (IH m, 7.38 (IH m, 7.28 (2H m, 6.70 (IH,
m, 5.74 (IH br s), 5@Rheal Methidi.A 4. 34 (2H, m), 4.18
(2H, g, J=7.1 Hz), 1.25(3H, t, I=1. \ Hz); Ms (ES)
mz 263 (M +1). (b)
| - (2-Fl uoro-benzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrol
o[ 3, 2-d] pyri m di n-4-one The title conpound was
obtained as a solid in 45%yield starting fromQ
3- (2-flQorobgnzyl ami no)- | H pyrrol e-2- carboxyl i aC| dl
et hyl ester KNO.85 g, 3 mml) and ethoxycarb

|soth|2(9 (0.4 4 Od 6
b 1(2H n) - (1H

710 (| 4 J=7.5, 7*% Ft% 7.01 (IH m 1=1.

7.1 H),

12 (IH5 d, J=2.8 Hz), 5.72 (2H s); g
(DVBQd 6)ad 173.9, 161.449159.0, 152.9, 137.1, 1R
129.5, 128.5, 128.1,

A reaction mixture of the amino pyrrole ester Al (1.0 equiv.), the aldehyde A2 (1.0 to 2.0
equiv.) and NaCNBH; (1.0 equiv.) in methanol was stirred at r.t. for 24 h. In some
examples, acetic acid (1 to 2 equiv.) was added to catalyze the reaction. If the reaction was
not complete after 24 h (monitored by TLC or LC-MS), more aldehyde A2 was added and
the mixture was stirred at r.t. until the reaction was complete. The mixture was then

evaporated onto silica gel and purified by flash column chromatography.

General Method B
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128.1, 125.0, 124.9, 123.2, 123.0, 115.8, 115.6,

114.1, 96.9, 47.1, 47.1; M5 (ESI) mz 276 (M +1).
WE@062:65 PCT/SE2005/001835
| - 2- (2- Met hoxyet hoxy) - 3- propoxybenzyl ] - 2-t hi oxo-1, 2, 3

, 5-tetrahydro-pyrro!of 3, 2- pyrim di n-4-one (a)

3- Hydr oxy- 2- ( 2- met hoxyet hoxy)ybenzal dehyde

2- Chl oroet hyl nethyl ether (4.63 nL, 50.7 mol) was
added dropwi se to a m xture of 2, 3-

dlhydtpxybenzaldehyde (7.0 g, 50.7 mmol), potassiu Y
i odi d g, 50.69 mmol) and potassi um car bonat N

1) BRIEtRbAychRibrylsothiduyanatal t | rigN |

ti r+ed—at—r—t—under—a T tToger
or t®oNd&Fs and at 70 OC for two S."NThe
reacti cHNm xture was partitioned between. saturated
anmoni umﬁhl oride (aq.) and CH2C 2. The water phasg
was re-extracted with CH2A 2 and the conbi ned organic
phases wer Blwashed with brine, dried (Na2SO4) and B3
evaporated onto silica. Purification by flash colum
chr omat ogr aphy (heptane/ethyl acetate gradient; 0 to
Ethf%g?'//eaﬁﬁe > 13691%@55‘3& gl 9ad 122 &quielpwas hdd@ﬁ't@ lfhé’@ﬁmo pyrrole ester

purified by flash colum chromato
B1(h QWQaw@/mt(}ﬂaCbamétth@ wigreedvastitred at bt Ao @t qmnutes, or

o o SR L R ]y S e
org(ahid ﬁﬁk Was coﬁb%ﬁeil(s aflgdmmi§§@)Qiid(cbhbeﬁffhﬁd4T]2€5c1@ﬂdz-lﬁngr))pened

mtqrg@d@te wmpmﬂeﬂzby f@Sh tolyng! Ch{‘zl@atfgrafé%e lﬂeémgdlg‘%?f‘id“"t was

£ for 10
dlS%(ﬁY%i wglﬁ\ﬂg\g( % I% E&;)I)I émpl)rlo%g Zlﬁfz% F%aéécgﬁlea microwave reactor for
miduttOstAdROcpaTRe pH Vi adinstedito ﬁ@utrath) wmhél\/hﬂ@é,dhc eolad was

sol ut.i on of 3- oXxy,e benzal
colfetes by, Hlggtion BTV 8 oY SSE DR PR DO AP i
SRR C, bPbPihsH &furth bhdnthtd of rr@cwaalli&hﬂldﬂ ed
pr%%a‘iigo 0C bverni gsht under a ni tg?gggan at nosphere. The
reaction mxture was partitioned between saturated
amoni um chl oride (aq.) and CH2A . The organi c phase

Th¥a eN@s6 didlrdthd, Dt Meho Wyl 1adlitddNBy H4dli@vidg examples. Except where

otherwise indicated, the compounds of Examples 1a to 4a and 5¢ and 7b were prepared

using the procedure of General Method A, and the compounds of Examples 1b to 4b and
5d and 7c were prepared using the procedure of General Method B.

Example 1

1-Butyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo [3,2-d]pyrimidin-4-one

(a) 3-(Butylamino)-1H-pyrrole-2-carboxylic acid ethyl ester
The title compound was obtained as an oil in 60% yield starting from 3-amino-1H-pyrrole-
2-carboxylic acid ethyl ester (0.81 g, 5.26 mmol) and butyraldehyde (0.47 + 0.55 mL, 11.4
mmol).

'H NMR (DMSO-d) & ppm 10.71 (1H, br s), 6.74 (1H, t, J=3.1 Hz), 5.62 (1H, t, J=2.6 Hz)
5.19 (1H, s), 4.17 (2H, q, J=7.0 Hz), 3.04 (2H, q, J=6.6 Hz), 1.50 (2H, m), 1.34 (ZH, m),
1.25 (34, t, J=7.0 Hz), 0.90 (3H, t, J=7.3 Hz);
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concentrated to give the title conmpound in

guantitative yield (3.8 g) as an oil. This nateri al
woRW6e06R65 i N t he next step without further PCT/SE2005/001835

purification. 1H NVR (DVMBO-d6) d ppm 10.37 (IH, s),

7.36 (IH m J=8.0 Hz), 7.2§(|H, m, 7.17 (IH t,

J78Hz) 4.28 (2H, m, 4. é , J=6.3 Hz), 3.62

(2H, , 3.26 (3H, s), 1.80 (2H, m, 1.02 (3H, t,

NVR (DVSO d6) d ppm 190. 3, 152.1,
Msi(gé%“@é (%’%124 4( 119. 4, 117.8. 72.5, 70.9. 70.0,
)SYB@WZ-ZZAz&xo-lQ ﬂs-t&@@&%ﬁyrmza[ﬂﬁajliﬂ%mazbn~4-69é
ro

LZ (2- Met hoxyet ho oxybenzyl ] am no} -1 H pyr
Thedytke penRouBé @5 pgtaa@d@s et Yeiyiclthstaxting feorp arfb@wfomm) 1H-
Py R Ik o0 %ﬁ%%PQP%“@%? sdbh e LhBieapgibt '

isothiceanatdd(03H gL, @5 mmoip! ) and 2 (2 nmet hoxyet hoxy) 3-
.. propoxybenzal dehyde go 47 + Hq 3.06 mml;. 1 NMR
1 ROREOVEPD-d0aam 62,8 Cliss). B GG R, T3 TR doi=2.9, 63061H, o,

J=2§6§1§%)7H}3g)(,9fl£1%§21-§%qﬁ5{1% 338 @iy Ve GBI, o

MS((BBI) m}z,223.(®2+1)2H, t, J=6.4 Hz), 3.59 (2H, m, 3.32
(3H s), 1.76 (2H m, 1.26 (3H t, J=7.1 Hz), 1.00 (3
H m; M5 (ESI) mz 377 (M+1). (d)

Exdmﬁl%“z(z Met hoxyet hoxy) - 3- propoxybenzyl ] - 2-t hi oxo-1, 2,3
5-tetrahydro-pyrrol o[ 3,2- dJpyri m di n-4-one The t|tIe

1-IscDbn1:bdt2ﬂdlim1,ébt’:'atewdlydso-@ysmlb[G,Z-d]pm%iﬁiilenebmt arting

f 3-{[2:(2- .

(@ R ol st Rheyis SifettBl €76E pyr v of e 2- car

Thebx@te/dongpoaail a8 bbiined 3k ah ofln §7° o%ﬂela sé’aluﬂg@bﬂn ARdino- 1H— ole-
et hoxycar bonyl isothi ocyanate 26 m, 31 mol

2-cagpxyliovsd afly! egtep O, 439 (nlrrnl) ad lgqbutmldghy@ ®; 2gb*r 0.07 mL,

29 (IH, d, J=3.0 Hz), 6.96-6.85 (2H, ), 6.41
36}‘(;?“?5\“’?)(3 J=7.3, 15Hz) 6.02 (IH, d, J=2.8 Hz), 5.71

IHISME:{ (%Mscﬂdg% ;?)ﬁﬁlO (18; 9256 ?42{;11{ &, J—@?ﬁ%ﬁ) 5730, (1131 55—2 4 Hz),
5.30 (1H, br’s), 4.18 2H, q, J= gHz), 2.88 2H, t, J—6 4 Hz), 1. 79 (1H m) 1 26 (3H, t,
J=7.1 Hz), 0.90 (3H, s), 0.89 (3H, s);

BC NMR (DMSO-dg) 8 ppm 160.9, 124.2, 95.0, 58.2, 52.4, 27.9, 20.0, 14.7;

MS (ESD) m/z 211 (M +1).

(b) 1-Isobutyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one

The title compound was obtained as a solid in 24% yield starting from 3-(isobutylamino)-
1H-pyrrole-2-carboxylic acid ethyl ester (0.38 g, 1.79 mmol) and ethoxycarbonyl
isothiocyanate (0.24 mL, 2.15 mmol).

'H NMR (DMSO-ds) & ppm 12.36 (1H, br s), 12.13 (1H, br s), 7.35 (1H, d, I=2.8 Hz), 6.34
(1H, 4,)=2.8 Hz), 4.21 (2H, d, =7.33 Hz), 2.44 (1H, m), 0.91 (3H, s), 0.90 (3H, s);

BC NMR (DMSO-dg) & ppm 172.8, 152.4, 137.3, 127.7, 113.6, 97.1, 56.2, 26.4, 19.7,

MS (ESI) m/z 224 (M +1).

Example 3
1-(Pyridin-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
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J=7.4 Hz); M5 (ESI) mlz 390 (M +1). Exanple 6

| - (6- Et hoxy-pyridin-2-ylnethyl)-2-thioxo-1,2,3,5-tetra
Why@eo0633¢F r ol o[ 3, 2-d] pyri m di n- 4-one (a) PCT/SE2005/001835

- Et hoxy- pyri di ne-1-carboxylic acid ethyl ester Ethyl

iodide (2.3 nm, 28.8 nmol) @§§ added to a suspension

of 6-hydroxy- pyrldlne 2- oxylic acid (1 0g, 7.2

nmol ) and silver(l) carbonate (4.0 9, 14.4 mol) in

3.7 . ti d nb t
(@ SRRt a8 ) TP e b Bo e Ao SRS by ed
Theiitld ¢drbpcinld WhsIBehiddds 38 loildn W%, %ﬁl@@ﬁﬁﬂ‘% O CGHahtho- Myrrole-
i

filtrate was concentratedtcia(glvethet product in

2- cafbamhq awid gthylastr §0-¢0 g, 55y yrael) and &pwndmhwbmtl@hvéer 0.27+

?)Sfad nt he next step wi thout further
purl I%1or? IHNWR (CDA3) d ppm 7.65 (2H, m, 6.88
IHI\II\/H{(DMS@d ;ﬁﬁuom (ﬂH%&)W%ZS %J%z?btﬂzz ,7.86-7.63 (1H, m),

ESI
73? IEtChd‘x?S )4 62 (liiyid) J‘I‘ﬁi‘%al‘ﬁa(hbﬂz) IﬁaEl—@H&J? ¢ H2)56.10 (1H, br

) SN T PR AT HORL b RS L 48, QR D 2R3 2p 0 o 0=

Hzg, 7.5 mmol) in Et()—| (75 mL). The resultlng m xture
was stirred at anbient tenperature for two days. Water
MS(ESDaagedo{Mitthe ni xture was extracted with CH2d 2.

R e R A L T e
The titlerei¥hpyduakl dvaasobeamenii ds .a sﬁhdm lvﬁ%ejnel_d Istavtase finee @-[i(pyridie-2-
RS0 5P b 33, e
ethéixycélr'b%n Blk@ﬁllocgarﬁﬁe }_{021@ mﬂ; L. é&ﬁuﬁolb"z) 4.38 (2H, q,

1.41 (3H, t, J=7.1
'H NMR (IOMSCN&&M -@Wl(ﬂlﬂn@ Qs 8:419 blaﬁl,die fy4i6 HaMS7 (LEG0n), 7.29

S HIO 7 B, SR (%, o) 5485, 8065, 9245 36)! £75 (om,

S);

BC NMR (DMSO-ds) & ppm 173.4, 155.2, 152.6, 149.1, 137.1, 136.8, 127.9, 122.4, 121.2,
113.6, 96.9, 54.2;

MS (BSD) mv/z 259 (M +1).

Example 4
1-(2-Fluoro-benzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one

(a) 3-(2-Fluoro-benzylamino)-1H-pyrrole-2-carboxylic acid ethyl ester
The title compound was obtained as an oil in quantitative yield starting from 3-amino-1H-
pyrrole-2-carboxylic acid ethyl ester (0.50 g, 3.2 mmol), and 2-fluorobenzaldehyde (0.34
mL, 3.2 mmol) using the general procedure A but with the following modifications. After
5 h more NaCNBHj3 (100 mg, 1.6 mmol) was added followed by more 2-
fluorobenzaldehyde (120 mg, 1 mmol), and the reaction was then stirred overnight.

'H NMR (DMSO-d) & ppm 10.76 (1H, br s), 7.47 (1H, m), 7.38 (1H, m), 7.28 (2H, m),
6.70 (1H, m), 5.74 (1H, br s), 5.61 (1H, m), 4.34 (2H, m), 4.18 (2H, q, J=7.1 Hz), 1.25
(3H, t, J=7.1 Hz);
MS (ES) m/z 263 (M +1).
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oxalyl chloride (2Min CH2A 2, 3.1 nm, 6.1 mmol) in

CH2CA 2 (20 n.) at -60 C. The resulting m xture was
wariosrnedent -60 OC for 10 mi nutes. PCT/SE2005/001835

(6- Et hoxy-pyridi n-2-yl)-nmethanol (0.85 g, 5.6 mmol) in

CH2d (5 nmL) and DWVSO (4 nli),.was added dropw se. The

m xture was stirred at -60 for 3 h, and was then

allowed to vvarmto -20 C and Et3N (6 nL) was added.

ORI -flftuﬁxmofr%?@?fe%@f%? NRoId] Sl Purricipd-one

The itk don@Holad v obaGicdds Wisbid & 1e1cT Ekﬁrtﬁfg%ﬁh G- (foﬁﬁ)@o—
was washed with brine, dried Na

benéﬂhmm@ofléi—emrml@t%wwxyéw lagid qtsl@é e@t@ﬁ@bﬁﬁt g} 3t %m@)sardh e

t by filtrat Th

eth%?%l%gﬁ%lug%ﬁloc ar?g{een rg'}ll\ﬁé {gﬁ}ﬁ@?d %/heI ti trlaeI ggrrpou(ra]d

"H XM DRISO-86) 80%pny 1 24d (B3, tﬁrss)ov Bd(2ﬁ%§ 7CZ4JQH RE)OUWOY(1H, m,
was used in the next step without furth

757X o001 H1m, KR Herstl H2) b B A, cb:;—z BH2)s3.72 RH);

130% @\Z%Si‘gi? (12?'90&471 5 1,%3?) %, 9,21‘3734 1§§ 6 15, ilzglzs) 128.,

128(19)125.0, 124.9, 123.2, 123.0, 115.8, 115.6, 114.1, 96.9, 47.1, 47.1;
6~ Etzg%g_g/‘[ ridin-2-yI'methyl)-amnol-i A pyrrole-2-c
H

MS&EE{N;M )et hyl ester Acetic acid (0.3 mL) was
added to 6-ethoxy-pyridi ne-2-carbal dehyde (0.59 g, 3.9
mol ) and 3-am no-| H pyrrol e-2-carboxylic acid ethyl

Exaﬁﬂplers (0.30 g, 1.9 rmol) in ethanol (10 nl). After 1.5

BH3 (0. 24 was added, and

1- l%?quthWemwhﬁwrmngem% t&foxanbzérﬁrtetwer%wr@lolfi 2-

dlp Amidfh-RonaNe sol vent was renoved in vacuo, ethyl
cetate was added to the residue, and insoluble
(a)rﬁaH;adnoay-Zvﬁsnetbmmﬁngbgleﬂzalaieh)aiel on. The filtrate was

2-CHRASHRMGRoIRH) A Gkl st A RO 2 At RAPitece gibixure of 2.3-

dlhﬁfr@%‘&ﬂkaldéhytd@ (BB% 86.7¥ima, %Jo@és@ﬂlm féﬁfd@'(g‘ U %RQO 69 nﬁno)l) and

of thé title product ‘as solid
pot@spm@bq;@te( G7|—’|’ 1 g)rSSgS) mnipl)50 QMH (SernL)sT]megulﬂng thixture was

stlrrfa &EF’ 1( Elhp‘her ani éelngdhﬂ??phe%e f?? gé;lsr%nd%h7§‘8’é {éﬁ_‘f’&z'zo)rﬁays The
reachoﬁhétﬁh‘ém paIMBoﬁ&ﬂie)tw&rZsaﬁ&@teﬂ Muimonire )3hlor1de (aq.) and CH,Cl,.
| - (6-Et hoxy-pyridi n-2-yl net hyl ) - 2-t hi oxo-|

Thepwaterphase Wahypetagipd vl tb@@z(i @p%ghe. qenined orggHephases were

washed with brine, dried (Na;SO,) and evaporated onto silica. Purification by flash column
chromatography (heptane/ethyl acetate gradient; 0 to 30% ethyl acetate) yielded a crude oil
which was further purified by flash column chromatography (heptane/ethyl acetate
gradient; 0 to 40% ethyl acetate) to yield the title compound (3.13 g, 31%) as an oil.

"H NMR (DMSO-ds) & ppm 10.34 (1H, br s), 9.88 (1H, br s), 7.16 (2H, m), 7.05 (1H, m),
4.25 (2H, m), 3.60 (2H, m), 3.26 (3H, m);

BC NMR (DMSO-dg) & ppm 190.5, 150.7, 149.6, 129.9, 124.1, 122.6, 116.9, 72.1, 70.9,
57.9;

MS (ESI) m/z 197 (M +1).

(b) 2-(2-Methoxyethoxy)-3-propoxybenzaldehyde

1-Todopropane (3.09 mL, 31.60 mmol) was added to a solution of 3-hydroxy-2-(2-
methoxyethoxy)benzaldehyde (3.1 g, 15.8 mmol) and potassium carbonate (4.37 g, 31.60
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Et hoxycar bonyl i sothi ocyanate (0.12 g, 0.90 nmol) was
added to 3-[(6-ethoxy-pyridin-2-

W@ eveobaaby - am no] - | H pyrrol e- 2- car boxyl i ¢ aci dP€t/BEi005/001835
ester (0.24 g, 0.82 nmml) in CHA 2 (5 nL) and the
solution was stirred at anmbignt tenperature for 35
m nutes. The sol vent was evaporated and 0.4M NaCEt in
ethanol (3 nL, 1.2 mml) was added to the residue and

the M s_refl uxed for h e NaCEt. {0.4M in.
maofiin Ttk 56 st nt Bl tiihe ol sl 00 S b Ginh? B Rirogen
atmoBphei € fThe xeatibe miried Wey paktifiored beheeehhieantd ¥@fmonium chloride

evaporated, the residue was dissolved in water and the

(aqg And i3S e Bhe ereapigmbase s Wirshid prthioine, diiesl MNas$Poiang

contEh b SHE SoaB 8 M 48 818y B i
watHReCu theyierd deg withsuttthehar@ogifoatibn( 38 ng, 15% as a

L.Solid. 1H NVR ( DMSO- d6LHd pgm 12.32 (2H, br 52) 7.62

H MR (SCrdoe qomy10.87 (JHa9)0/ 36 (1H.an7s8(( H), d, 26 3H, =), 7.17 (1H.

: d =& 3 s 2 D72

LrcFRE A Gy 0d B, 13 . PR . 5, 3355 570 o ),
1.026H,6, H)3 H3C NVR (DMSO-d 6) d 173.5, 162.7, 152.8,

152.5, 139.6, 137.2, 127.8, 113.9, 113.6, 109.0, 97.0,
SC B (08ASG:doha o 1083 E62., H0.0,388.6( Vi 4] LISB ARDB 775, 709,

- iidimz3-yl met hyl - 2-t hi -1,2,3,5-tetrahydro-
O Y i ne - ome (20 oA
MSIEBDrmmizl23Ri(Me+1)di ne- 1 - carboxylic acid tert-butyl ester
(0 GG S D BB PR BN T Gl Bl Serhg i acid ety
est&H2C 2, 0.65 nL, 1.3 mmol) in CH2A 2 (4 nL) at -78 C

The resulting mxture was stirred at -68 0C for 15
Thertiitte goszpousd Mad obtejnedtak ph ofiip guanditatiyelyidd stading from dednsino-1H-

t - byt yl..est. eV t..al j [
Py B R iR a5 K 530 55on 3na 273355055 pthoxy)--
SkyBenzaldehyd (0 i08 Chide! . dded d '
?mgng a??ere 3{5 Wi?:oﬁ |’ng ;%nf)l% O)C, VVEI%?S?I (g rrL; oa/\é\nsse
H N¥He PMBR:dg) dqupm 169 §Uilrishi?. 13 Ts 5), i7r6e?P GIH, amp 6 SA(1H, m),

s} BRSSP RD AL L i

3.9M3, df J=ech N2 SO Han, 19N ts,atmﬂgzm | yee($@, t, 1=7.1 Hz),
(groduct as an yell owﬂlgil (gq—goyg, 9 %;I?el d)‘.{ i's )
LOG (3 Hdempr oduct was used in the next step without

MSTHEH S 377 (M +1).
(d) 1-[2-(2-Methoxyethoxy)-3-propoxybenzyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-

d]pyrimidin-4-one

The title compound was obtained as a solid in 13% yield starting from 3-{[2-(2-
methoxyethoxy)-3-propoxybenzyl]amino}-1H-pyrrole-2-carboxylic acid ethyl ester (0.87
g, 2.31 mmol) and ethoxycarbony! isothiocyanate (0.26 mL, 2.31 mmol).

'H NMR (DMSO0-ds) & ppm 12.43 (1H, brs), 12.31 (1H, br s), 7.29 (1H, d, J=3.0 Hz),
6.96-6.85 (2H, m), 6.41 (1H, dd, J=7.3, 1.5 Hz), 6.02 (1H, d, J=2.8 Hz), 5.71 (2H, s), 4.23
(2H, m), 3.95 (2H, t, J=6.3 Hz), 3.65 (2H, m), 3.33 (3H, s), 1.82-1.72 (2H, m), 1.02 (3H, t,
J=7.4 Hz);

MS (ESI) m/z 390 (M +1).
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purification. M5 (ESI) mz 214 (M+1). f)
3-[ (2- Et hoxycar bonyl ~I H pyrrol - 3-yl am no) - et hyl ] - pi pe
WO 2@ore24bs car boxylic acid tert-butyl ester TheP€T/8E205/001835
conpound was obtai ned as an oil in 30%yield starting
from3-amno-IH ryrrole- garboxylic aci d et hyl
ester (0.14 g, 0.92 mmol) an’3 3-fornyl -pi peridine-1
-carboxylic acid tert-butyl ester (0.20 g, 0.92 mmuol).
(CDC|3) d ppm8.29 (IH br s), 6.70 (IH s),
EX%‘“BJ;W‘(Rl 4.27 (2H, m, 3.93 (IH br s), 3.85 (IH,
1-(SLEtHoxyp (Hﬁ-)l- InetRyB-29%hidsety Z,B}S-te@r dtdlyrfle[32-@pyrimidin-
o %)1 1.%5-(|?7—|l,§>"n),]l 1. 76 (1 H ar?)l% By Ahval e
4-ome42 (9H, s), 1.31 (3H, t, J=6.8 Hz), 1.22 (IH, m; M
n z eridin-3-y | methy
-(—Z%'Eé}h%”ﬂ)'@% ’fe"z%a’ébogz/jc%?%]\ﬁbha{%” y rrol o[ 3, 2-d] py ri

Eth¥{l #dfite42 91761, 1IBe8 ﬁmﬁdl)ewa@m&dwame@m@bmﬂy@@x p§ating-2-
In 20%yield using (2- et hoxycar bon

cartsie VA Oreo{ gniioDs peilueia Swboets G 1454 el in CHCI (70
? %ge%]smﬁ S, %%gc? a blgnﬁgm Q%T?ﬂu}e P @ Q (iﬁsyo‘ﬁ?d'lg ?ﬂ%@nal was

anat e usl ng e gener a
renmved Byl tﬁltﬁatan and t}h: §oltld vfaslvlrashtmlthliﬂ{(ﬂg CHitel filtrate vﬁ&fstoencentrated

t he base medi at ed cycl.i zat act i on
to GiLA™h3 K6 BHCL G RREH e RS ap pil L m?éergq(i was U5 in the
nextifeh WAAYE: fRAGI Ririflc@fioft M nutes at 100 C. The sol vent

was renoved 1 n vacuo and the residual solid was
'H PMR {CBEL:Dp pprehés 2H ve), ARST1HSs i gl AF (28t d, S=T081494.41 (2H, g,
olum. Gadient with acetonitrile/QIM
an%“%ﬁgq]tﬁ%(«éﬁg] te in 5%acetonitrile in MI11iQ Water,
MS G mggmg&SO% acetonitrile, in 15 mn. Flow rate:
1

rnl/mn MR (Met hanol *) d ppm 7.23 (IH, d, J=3.2
(b)H(ﬁ)Erh@ofmyr(cﬂw y@-menhamzl Hz) 4. 46 (| H n), 4.23 (IH,

Na]ggﬂ(g’ ’F[)g 1 11851 pvﬁlsz 1?1}%_‘1 ( l H 6-16’th%§<y-pyridine-2-
carE(MSihB abidletlsh1 bstelr @1733%82 5 ﬂrﬁﬂolYm B @7 5 1%29 The résbting mixture was

8, 53.7, 48.0, 4 5, 27.6, 23.2; M5 (ESI) mz
StlrQE@Slt @mb;e}lt temperature for two days Water was added and the mixture was

extracted with CH,Cl,. The organic phase was dried (Na,SOs), filtered and then

concentrated to give the title product (0.85 g) in 74% yield as an oil. This material was
used in the next step without further purification.

"H NMR (CDCl3) 8 ppm 7.55 (1H, m), 6.77 (1H, d, J=7.4 Hz), 6.61 (1H, d, J=8.1 Hz),
4.66 (2H, 4, J=5.3 Hz), 4.38 (2H, q, J=7.1 Hz), 3.46 (1H, t, }=5.2 Hz), 1.41 (3H, t, J=7.1
Hz).

(c) 6-Ethoxy-pyridine-2-carbaldehyde

DMSO (0.50 mL, 6.4 mmol) in CH,Cl, (10 mL) was added dropwise to a solution of
oxalyl chloride (2M in CH,Cly, 3.1 mL, 6.1 mmol) in CH2Clz (20 mL) at —60 °C. The
resulting mixture was stirred at —60 °C for 10 minutes. (6-Ethoxy-pyridin-2-yl)-methanol
(0.85 g, 5.6 mmol) in CH,Cl, (5 mL) and DMSO (4 mL) was added dropwise. The mixture
was stirred at —60 °C for 3 h, and was then allowed to warm to —20 °C and Et;N (6 mL)
was added. The resulting solution was stirred at ambient temperature for 40 minutes. Water
was added and the mixture was extracted with CH,Cl,. The organic phase was washed

with brine, dried (Na,SOy), and concentrated. Diethyl ether was added to the residue and
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Exanple 8 | -Butyl-4-thioxo-1,3

j 4, 5-tetrahydro-2H pyrrol o[ 3, 2-d] pyri m di n- 2- one
wErdvoxnyes bonyl isothiocyanate (0.13 m, 1.1 nPOI/SE2005001835

added to 3-(butylam no)-IHpyrrole- 2-carboxylic acid

ethyl ester (0.23 g, 1.1 m‘nélg) in toluene (5 nL.) and
the m xture was heated at 90°C for 1 h. The
pLeci pitate was filtered off and washed w th hexane.
~ The internedi ate product was freated with potassium .
insoiyble gaterial s S@H@Yed@ygfﬁﬁﬁ%@)- Tithﬁ?ﬁ%%ts fvap §o e?‘ff"“ﬁaa" yield the title
f f i $eqRbd ' t
corg A0 0 2) B I VI e o, B R P ey T ot step
withilt furfiee posificdtiomnt precipitate was col |l ected by

H R EPITD SaPPirS 8 et At { b by & X7 Eek Poed1H o
-SSR EifaTBr ) Ssotofplpn e (00 )
(d)S3-[ (6EERBxyAyridin-Asyliedyl)-dinyo]-3Hedyr (de-B.carboxykq agidiarhy! ester

Acgfioacid () X g weddl ty/6ze B0 pydindbicaifienbde 059 ¢, 3.9 mmol)
an o:f-gf%dog ggrﬁﬁ%w@cb%bky& 4 OkQt dste? (8302t eV YL ivethyisl (10

I'pyri m di n-4-one (a

mla-ztxft@-n.ﬁ b;loN sEN Ry (B3 )gmin-u‘)ﬁ@fp%l) Feasyidece and therpaslijng mixture was
. ac e ester. Trd ' ' .
st IR el AP LR BN PRl e dnfice
wak ﬁ)dc%a t8 the7reﬁ&uef’m1d3dl 2nsbl§1bgﬁﬂgﬂz_}_l(\8wagrfeﬂn§va'dlby fikentibh OFhe filtrate was
m Xt ure wascool e 0 . 022 g, O.

conpRpirgtedyerst @arséfdmmdu&aweagﬁrftﬁﬁ%ﬁm &%&P&% : O%ﬁééraphy ~
OIS RS RHIAE b 5 cpl s SR (B of et
préd}lléﬁeﬁagselidals kept cold, O C, during filtrati on. The

. q : .
1 ORI 38R S116- Bl B By (Tt & 0y o HeiHg, 670 (1B, br

. I . B 0 I [

), ﬁesf/#éﬁg{f J%gﬁnf%)_t@_%ﬁ éﬁ% @%JﬂeH 5§17 &),@1.383(2551, i), 1.37 (6H,

: ture was stirred for
m)fri nutes, then NaCNBH (0.34 g, 5.41 mmol) was added.

After stirri at r.t for 2 h, the solution was
M%g?a%bffg%é%oéﬂ%&si lica and purified by flash col urm
17751 I hy 4| _ i . D ST
T IR RSl 20 i

4-one

Ethoxycarbonyl isothiocyanate (0.12 g, 0.90 mmol) was added to 3-[(6-ethoxy-pyridin-2-
ylmethyl)-amino]-1H-pyrrole-2-carboxylic acid ethyl ester (0.24 g, 0.82 mmol) in CH,Cl,
(5 mL) and the solution was stirred at ambient temperature for 35 minutes. The solvent was
evaporated and 0.4M NaOEt in ethanol (3 mL, 1.2 mmol) was added to the residue and the
mixture was refluxed for 1 h. More NaOFEt (0.4M in ethanol, 1.5 mL, 0.6 mmol) was added
and the solution was refluxed for another 1.5 h. The solvent was evaporated, the residue
was dissolved in water and the pH adjusted to neutral pH with 1M HCI. The resulting solid
was collected, washed, and dried to give crude product. This material was purified by
preparative HPLC to yield the title compound (38 mg, 15%) as a solid.

'H NMR (DMSO-ds) & ppm 12.32 (2H, br s), 7.62 (1H, m), 7.29 (1H, d, J=3.0 Hz), 6.78
(1H, d, J=7.3 Hz), 6.64 (1H, d, ]=8.3 Hz), 6.13 (1H, d, J=2.8 Hz), 5.65 (2H, 5), 4.17 (2H, q,
J=7.1Hz), 1.19 (3H, 7, J=7.0 Hz);
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compound (0.75 g, 58% as an oil. 1H NWR (DVBO-d 6) d
ppm 10.72 (IH, br s), 6.76-6.74 (IH, m, 5.66-5.65
W@ bods/oeddes 5. 34(1H, br s), 4.17 (2H, q, J=7.0 HeQT/SE2005/001835
3.59-3.49 (3H, m, 3.15 (2H, q, J=5.6 Hz), 1.26 (3H,
t, J=7.0 Hz), 1.10 (3H, s), 4b. 08 (3H, s); M5 (ESI) mz
241 (M +1). (D)
| - (2-1sopropoxyet hyl)-2-thioxo-I,2,3,5-tetrahydro-pyrr
Boog h t u 7
D S BR Py RS ES B TR e a1 Bas,
109@@9%@;1680;&3 &914 3;
2- yet hyl )am no] -1 H pyrrol e- 2- car boxylic
MSX§$§@F§§B(@&q§r (0.7 g 2.91 mml) and et hoxycar bonyl
i sot hi ocyanate (0.40 nL, 3.50 mmol ). 1H NMR (DVSO-d 6)
d ppm 12. 74 (2H br s), 7.35 (IH d, J=2.8 Hz), 6.29

Exampqe7d J=3.0 449(2H t, J= 63Hz) 3.72 (2H,
s), 1.01

'P%’§Hﬁ‘“')°' %d%zﬂ(yé'ért?‘ 215 ggg fetn a‘py)iro-gy [é,21 pyrimidin-4-one
(@) B-K&Wkp?@wm&mmw}%%w t)e;z‘zboz}r?h e??é? , 2,3, 5-tetrahyd

yrro 3,2-d rimdin-
DMSO; (PAS *ijﬁg;m'go GG 6L amisadiied dopwiseob e sdutian bboxalyl

SR | i BEBER B 058

mlxmr@wabﬂn‘ydd at —68 I°d feit h%/ﬂnlrﬁﬁéseB-H _)élilp %1&?%% a¥3dytic

pr opana us 3 6
amd%elﬁ-g)u{qﬁtfrﬁ éqaﬁ X’K@ zogfgg@@d@ ﬂ@dxzm]tCthWMters
2004912 a
5 WE%WSEW?;%%%% iy SR 8 st oy igand s
15 mjin @@mngeaﬁ 78 P, Bt €6 imdy) wiisxidlded ThaSesuliiy sdlutioh&fhs stirred at

amb%\ﬁgffﬂj %&% \QNSQ\?jvag g@gad HII th 1q0m?xgu¢g IV(Hgts |q§‘;ra§c?gi wih diethyl
ethel(, ltIH; or@ﬁms layeflwlg d.l(lé)d_tN agSO%‘aﬁdJcoﬁge)E?aéd&é §§V§’d1 ]il)gdl(l%ﬁs an

yell(gzg 011 msQQ gg}‘%% m@d}z’ﬂllls (:mde Producbyvas used in the next step without further

punﬁca@g Met hoxy- 2- met hyl propyl ) - 2- t hi oxo-1, 2, 3, 5-t et rahyd
ro-pyrrol o[ 3, 2-d] pyri m di n- 4-

MS (ESI) m/z 214 (M +1).

(b) 3-[ (2-Eth0xycarbonyl—]H—pyrrol—3-yla;nino)-methyl]—pzperidine-] -carboxylic acid

tert-butyl ester

The title compound was obtained as an oil in 30% yield starting from 3-amino-1H-pyrrole-

" 2-carboxylic acid ethyl ester (0.14 g, 0.92 mmol) and 3-formyl-piperidine-1-carboxylic

acid tert-butyl ester (0.20 g, 0.92 mmol).

'H NMR (CDCly) & ppm 8.29 (1H, brs), 6.70 (1H, s), 5.67 (1H, m), 4.27 (2H, m), 3.93
(1H, brs), 3.85 (1H, d, J=13.2 Hz), 3.10-2.94 (2H, m), 2.83 (1H, m), 2.65 (1H, br s), 1.85
(1H, m), 1.76 (1H, m), 1.64 (1H, m), 1.42 (9H, s), 1.31 (3H, t, ]=6.8 Hz), 1.22 (1H, m);
MS (ESI) m/z 352 (M +1).

(c) 1-Piperidin-3-ylmethyl-2-thioxo-1,2,3,5 ~tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one

The title compound was obtained as a solid in 20% yield using 3-[(2-ethoxycarbonyl-1H-
pyrrol-3-ylamino)-methyl]-piperidine-1-carboxylic acid tert-butyl ester (97 mg, 0.27
mmol) and ethoxycarbonyl isothiocyanate (36 mg, 0.27 mmol) using the general procedure

B, with the following modifications. After the base mediated cyclization reaction, 6M HCI



10

15

20

25

30

one The title conpound was obtained as a solid in 3%
yield starting from 3-[(2-ethoxy-2-

woreidapbRsdpyl ) am no] - | H- pyrrol e- 2-car boxyl i ¢ aPCTSE20by001835
ester (0.283 g, 1.18 mmol) and et hoxycar bonyl
I sot hi ocyanate (0.13 nL, 1.18 nmol) using the general
procedure B but with the foll'owi ng nodification. The
reaction was run in a mcrowave reactor for a total of

35
(031 g s s reashicquioppred by BB g R nigrosesV peferc for 4

mmla}ggs(aéglbg) °§ﬂ ’gﬁezz(sog%nt I@{a}:sl ?e)mov%d]ﬂz v&éﬁd ana)the rhsidal(Bhld whab purified

by prep@rafiv RV s sines Aﬂhmysdgiﬁl 9 )rQT @mmmg G- im o8By Gradientywith
soofrbibun Rl oty st o prgopio e SlE WGien marom s o
50(%%%@99%@% ﬁx%%fﬁoﬁwfa@’e R%Qqedir e described in US

Brom ne water (2.95 niL, 57.6 mmol) was
'H afdR Mibtlepol-dg Stypn 0B (L dITddByH, 6.41 gL, J8B 28 AnbHs (1H,

oo UGS, Bl 08s A DAL KR 0 o

14,(2‘%1 , 5.86 mml) was added. The reaction m xture
was heltralized by addition of calcium carbonate (3.5
BONNMIS(Bettmmil)ds) ThEs.8 et hHilAg3c %S, Uttt Saphénzt. g, 466 45.2, 34.5,
filtered off and the filtrate was poured onto an
.t er mixture. The aqueous phase was extracted

M E@} %ﬁ@(dMQQfed (Na SO4), filtered and

concentrate ter vacuumdistillation, the title

product (10.10 g, 67% was obtai ned. 1HNMR ((DvSGd 6) d

I%m4 43 (IH, s), 3.80-3.73 (2H, nm, 1.64 (6H, s),
EX.aL Pled6H, t, J=7.1 Hz). (b) 2- Et hoxy- 2- net hyl pr opanal

-Rlthiok641 y}@%—t@ﬁﬁh Fﬂ@[ﬁl—ﬂgxﬁﬁnﬁlxmoﬁﬁadur e
e cribed in US 3,65 Et hoxy met hyl pr opanal

Eth(oﬁy%bqp,yl z@tmmapame lémiebl dmmpl\m@é ad@f:dﬁg Babytylamino)-1H-
oy BB D AT b AR LS PAE B i
was heated at 90 °C for 1 h. The precipitate was filtered off and Washed with hexane. The
intermediate product was treated with potassium hydroxide (0.55 g, 9.9 mmol) in water (9
mL), and heated to reflux for 15 h. After cooling to ambient temperature, the pH was
adjusted to pH 5 with 12 M HCL. The resultant precipitate was collected by filtration and
washed with water. The crude product was purified using preparative HPLC to give the
title compound (16 mg, 6%) as a solid.

'"H NMR (DMSO-ds) & ppm 12.04 (1 H, brs), 11.95 (1 H, br s), 7.40 (1 H, 5), 6.23 (1 H, 4,
J=2.7 Hz), 3.84 2 H, t, J=7.2 Hz), 1.66 — 1.56 (2 H, m), 1.32 (2 H, m), 0.89 3 H, t, J=7.3
Hz);

MS (ESI) mv/z 224 (M +1).

Example 9
1-(2-Isopropoxyethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo{3,2-d]pyrimidin-4-one
(a) 3-[(2-Isopropoxyethyl)amino]-1H-pyrrole-2-carboxylic acid ethyl ester
Trichlorocyanuric acid (1.84 g, 7.93 mmol) was added to a solution of 2-

isopropoxyethanol (0.75 g, 7.21 mmol) in CH,Cl, (3 mL). The reaction mixture was
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m xture was refluxed for 70 m nutes. The sol vent and
product were distilled off. Amonium sulfate (total

wW@2®M6@92468s added to the product-sol vent m xt uP€T/SH1965/001835
m xture was stirred and then the two phases were
separated and the upper phasg was distilled from
calciumchloride obtaining thhe title product ( 1.60 g,
559 . I\/B(CI) rrizll?(M+|) (c)

codfih 03] st P CEon G2 B PR SRR e i R Bepons.
Thé@ix@reQbds stifte@308 1y K@ 20 Bindfek ke fifeesa through Celite and washed with
3-am no-| Hpyrrol e- 2-carboxylic acid ester

CH¢@L.70s @ltrat_phvw keprbeold Ahel, glugng éi)lh;at@nn’g'?hm g{%lehyde solution was
a3 SRR SRRFRINGR OB Byl i i g D RS 41

mnfo@)ﬂaﬁﬁl ED(DAEII(@LEE hel, W8S @ivoly 20 °at 1nrmétha1rfo(l) (5 #8) hl“he];rhhxhilhﬁwas

m674 [ H_br_s), (lers 32
stlry(egp‘ior %f; mgmlyemﬂ}qg)N a(%\l 2 . 3]_47g,(5244 mno BW gmad(dgm Ager stlrrmg atr.t

o B gl s

chromhatogfaphy Khepigne/efi)l acetate gradient; 0 to 100% ethyl acetate) to yield the title
Conggaé’%gﬁgggséyge%%%l&r S%I )4 2;):1(? oxo-1, 2, 3,5-tetrahydr
8y o TE D L Y PO 1 5 86 8160 ot

5.34(155 bt )ed. 1Wr(2E;—t§’,OI=7(OZ—IzDL)§ 5843.49 GH, unglad 5 £2Hj 4,Teq6rHz), 1.26

ot L i LB e BORT s e ana the reacti on m xture

MY@ESTSh/A7AME-1).- t . overnight. The sol vent was
evap)zl?]at edctand ysodl um et hoxi de (IMin ethanol, 0.94

94 d d
BN L RN TR e
Thé'\gde &Qh}%%ﬁ‘éo 9 nm; ﬁilas Bfégﬂe@l'i‘n 20doFidnce Wﬁ the general method B

precipitate was coI ected by filtration and

umwh[@#mobrbyomﬂgﬂa)aaﬂmo]elmﬁaﬁolbd carbexytlicacidi dﬂh}d ester (0.7 g, 2.91
npound in 6% yield (0.12 8 1H NMR (DVEO-d 6) d ppm
mm_sé) angl e(th#yC@PO@ﬂ 1sorhlseya@ﬁuq( 40 k3.5 m&r)ol) 6.35 (IH d,

i Bl B il Bl Bl 4553l o
Hz), 4.49 (2H, t, J=6.3 Hz), 3.72 (2H, t, J=6.3 Hz), 3.60-3.58 (1H, m), 1.02 (3H, s), 1.01
(3H, s);

MS (ESD) m/z 254 (M. +1).

Example 10
1-(2-Methoxy-2-methylpropyl)-2-thioxe-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-
4-one

(a) 3-[(2-Methoxy-2-methylpropyl)amino]-1H-pyrrole-2-carboxylic acid ester
The title compound was obtained as an oil in 75% yield starting from 3-amino-1H-pyrrole-

2-carboxylic acid ethyl ester (0.250 g, 1.62 mmol) and 2-methoxy-2-methylpropanal
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5 Exanple 12

| - (Piperidin-4-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-p
WQ 20061064485 2- d] pyri m di n-4-one (a) PCT/SE2005/001835

4-[(2- (Ethoxycarbonyl) -1 H pyrrol -3-yl am no)-net hyl ] pi p

eri di ne-1-carboxylic acid te4r3t-butyl ester The title

conpound (0.156 g, 10% was prepared in accordance

with general nethod A C starting from .

3-am no-| H pyrrol e-2-carboxylic acid ethyl ester (0.68

93,692.4797(0!35 130924 mh 1) kiR tiRes dndial Brotedat RO¥M! With @€ifdllowin
wtert-bu?;/(lg es?(re]r (P. Cl.) Ti Eg e% al 9 Bi oorganic & 8
mofifitaitonsal ftehe hringare 2-rhethoxgr-2-mégpropadal (8945 49452 indBwas

., 4.6, mol . 1HNVR (DV8O-d 6) d ppm. 10.70 (IH, br s),

add%dwd(thﬁeaﬁﬁmsl}ﬁ}xf@teé@S(th%, St’a?edéavsfnwg}&g (2H, g, JIN7.2

= : 2 =z6: 0 e
504 oo gt 0 gh 8, B e By ol S o
Hz) 5.33 1 B0bf SH4.17 (2H, 7 J27 (idz), 1100310593 .426H, W), I=3®Hz), 1.26 (3H,
(ESI) mz 352 (M+1). (b)
t, J¥7.1 Blzpelildi(6H4s)y | net hyl ) - 2-t hi oxo-1, 2, 3, 5~t et r ahydr o- p
MS\(ESS) w[7243-@1 p¥).i mi di n- 4- one Et hoxycar bony!
(b)lslfiﬁ-%%t%g-l ?ﬁl% pco)i&ougzg—ﬁihi(%c'of'JA:Z,%}e%myl\)@cﬁo%gigreo(?o} 3?2—9]pyrimidin—4—
ondd-[ (2- (et hoxycarbonyl)-| H pyrrol -3-yl am no) -net hyl ] pi p
eridine-l-carboxylic acid tert- O butyl ester (0.156

Theytitlecopapqwng Wjasiohtadegd@s a(splidin 3%rdeld istartin gdome - (@sthoxy-2-
i . I h . i
el eflodlstr ol Rt Jaro ISRl GRY MEP S EPECLYE g

ethexorbgbonyngothindyatate (0. 131hLol.18 nfifolyiigihg the He@erabprocédur@B but
.mxture was heated in a m c¢crowave reactor at 120 C for
Wltg]@%égHawgg. megfifipgtion¢ dhereaeljonyas Bade 4 MHAPWAYE 1easkE Hoightotal of
35@&&&& was heated again in the mcrowave at 100 0C
or 3 minutes. The pH was adjusted to neutral 5 pH

AR BVt o8 20 L GELSER) b Baaons

L j it . 8 g, 149% as a
B2 P04 38 R A GRRRI G095 8 1 88 2
MSHEEI) 6/2334((MH1d, J=2.8 Hz), 4.27 (2H, br s), 2.95

(2H, d, J=12.0 Hz), 2.40 (2H, t, J=10.4 Hz), 2.25-2.15

(IH, n), 1.50 (2H, d, J=10.8 Hz), 1.37-1.20 (2H, m;
i3 BHR(DNBOdG) d ppm 173.2, 152.9, 137.6, 128.1,
X3Pyt 97.5, 55.2, 45.5, 34.7, 30.0:

1-(2-Ethoxy-2-methylpropyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-

one
(a) 2-Bromo-1, 1-diethoxy-2-methylpropane

The product was synthesized according to a modified procedure described in

US 3,652,579. Bromine water (2.95 mL, 57.6 mmol) was added dropwise to
isobutyraldehyde (4.82 g, 66.8 mmol) in ethanol (22 mL) and the resulting mixture was
stirred at r.t. for 40 minutes. More bromine water (0.3 mL, 5.86 mmol) was added. The
reaction mixture was neutralized by addition of calcium carbonate (3.5 g, 25.3 mmol). The
remaining calcium carbonate was filtered off and the filtrate was poured onto an ice-water
mixture. The aqueous phase was extracted with CH,Cl,, dried (Na;SOs), filtered and
concentrated. After vacuum distillation, the title product (10.10 g, 67%) was obtained.
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M5 (ESI) mz 265 (M +1). Exanple 13

[ -T(l-Methyl pi peridin-3-yl)nethyl]-2-thioxo-1,2,3,5-te
W e@iapa4es pyrrol of 3, 2- d] pyri m di n-4-one PCT/SE2005/001835

| - Pi peridin-3-yl nethyl -2-thioxo-1, 2,3, 5-tetrahydro- pyr

rol o[ 3, 2-d] pyri m di n-4-one (4§xan'ple 7) (0.092 g, 0.35

mol ) was di ssolved in nethanol (2 nL) and formc acid

(37% ag., 0.059 nL, 0.7 mmol) was added After 5

' RABRTR Db b DTl shen -RaE Ul Sl e,

J=7ipbpre was stirred at r.t. for 1 h. The solvent was
renoved in vacuo and the residual solid was purified

(b)ByEthoepameathyprod@tal, obtaining the title conmpound

Thegpis v s sctineda  Frotay s dAReh P30 5ro.
2- EfHode—ZSﬂlethglngpaﬁﬁHS d;!»" g,@)lﬁ nérgo? vad aadéd c'ﬁ'o Wse t@g&@ss@urﬁ Bitartrate

2. 355&1123131@1)414 refluging deipnizgd W@ell@ZJ.S rtﬁz) oYey, SO@mutpgthRSultmg

ming U3 g S gy, Pgsdivent il ooy g

Aml(IE‘ﬁiZl)m glfat@ (r’cetzal B/IZ -gl)waﬁ E&dmﬁﬂoeh?.ﬁrodﬁct-solvzent Il?lxmre 'll"he mixture

-] Z2- r - nmet hox en et t hl oxo-

Waset%@fi :5%& ﬁ?ﬁ)ﬁd SP¥e draéf%vvg%%a%%tﬁ)i ua?perr@a@%yvaw&l}?d from
caw{l&ﬁ]%fo#a%ma(ﬂh% bddé't Bﬁ’/s C% 5596)

(4- mei hoxypheny acet te 1B 59, 9.94 muol)
MS4al) ifm dazAd ¢l 1.0 g, 14.6 mol) were added to a
sol ution of nethyl hydroxy-(4-nmnmethoxyphenyl)acetate

(c)G]; g@-@@ﬂd&dy M%ﬁgﬁr@y 6)@l‘nzn0]\]]H ?f}g‘oleqlgﬁ%oxﬂlﬁsczxd %yl esz‘er

8- 4984
Thertltlet Qsmepowaé waik Dbnam&da‘s an ofl in 636 y2elt stavﬂltgaﬁromdsaranhdeld{—pyrrole-
and extracted th diethyl ether. The
Z-C%E@’eai‘:&c{ga%}ﬁx & Qalhed -1 B aud2-cthexiad- n(l%ge@mwnaldehyde

003 S O LGRS,

Thehgictiod ndi&tur@ Was stirrelFa +8. EA8 h5. 19 (I H s), 3.81
'H NMR (CDCl;) & ppm 6.74 (1H, br s), 5.70 (1H, br s), 4.32 (2H, q, ]=7.4 Hz), 3.54-3 .47
(2H, m), 3.44 (2H, q, J=7.6 Hz), 3.12 (2H, d, J=4 Hz), 1.25 (6H, s), 1.20 (3H, t, J=7.4 Hz),

1.19 (3H, t, J=7.6 Hz);
MS (ESI) m/z 255 (M +1).

(d) 1-(2-Ethoxy-2-methylpropyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo3,2-d] pyrimidin-4-
one

3-(2-Methoxy-2-methyl)-propylamino-1H-pyrrole-2 carboxylic acid ethyl ester (0.200 g,
0.79 mmol) was dissolved in CH;Cl, (2 mL) at r.t. under a nitrogen atmosphere.
Ethoxycarbonyl isothiocyanate (0.12 mL, 1.02 mmol) was added dropwise and the reaction
mixture was stirred at r.t. overnight. The solvent was evaporated and sodium ethoxide (1M
in ethanol, 0.94 mL, 0.94 mmol) was added and the reaction was heated to 40 °C for 48 h.
Water (2 mL) was added and the pH was adjusted to neutral pH with 2M HCL. The
precipitate was collected by filtration and was purified by preparative HPLC to give the
title compound in 6% yield (0.12 g).
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(3H, s), 3.69 (3H, s), 0.92 (9H, s), 0.11 (3H, s),
0.03 (3H, s). (b)
w@ paoetns24But yl (di met hyl ) si |l yl ] oxy} (4- met hoxyphergT/3E001/601835
| dehyde Methyl {[t r
-but yl (di met hyl) silyl]oxy} (45met hoxyphenyl)acet ate
(0.5 g, 1.61 mmol) was dlssoned in toluene (10 nlL)
and cooled to -78 C under a nitrogen atnosphere. DI BAL

o g D50 M TR Y PR S s y

460@@?%&@?3%&39’4?%) RQANEH, HN V433 X § 1) 1 ce (20
The m Xture was stirred at r.t.

hdsgé$D3@%ﬂﬁﬁ&thD The | ayers were separated and the
wat er phase extracted with CHO 3. The organi ¢ phase
was washed with brine, dried (MgS™), filtered and
concentrated, obtaining 99% (0.45 g) of the title

Exampledédnd. The product was used directly in the next

M A BT
(a) ?%[i(i?@lgl?ﬂ)x)%%?M@))J BpPzok ansine)- ety ﬁz%byzdﬁt)edl &lr@gbcyhc acid

tertdupf estéf tert - Butyl (di met hyl ) si |l yl ] oxy}~2- (4~nmet hoxyphe
carhoxylic acid ethyl

SRTAELE TR SR St Y SER
s QRERAEDRRSH 10,9508 2Ly BRI RIS ot 49 o+

fomgzlpﬁ;eﬁfﬁnmlﬁéa}bmﬁc{af:ldrtert-bu 1 ester (P. C. Ting et al., Bioorganic &
| (dimethyl)silyl]o 4- et hoxyphenyl ) aceta dehyd

Medécip@l, Ghagristty berttqmﬂopl NB4QE$94) ®198 g 3% amol.l ) . (d)

1HW@}\%;$§)@)E ﬁﬁ&’y&'@’}g% Lt dR%E %5 63 (B P B,
=7 Qqﬁi)aw@'m%,lod'dﬁwi 9%%3 ZZ@H 't i d‘lg% B (Fhepid ,Ce86 (ﬁ, d,

ound griepared T'n’ accof a

J—ligémhr),al 39@1—[1@;9& ]BZ&J(S%IHJ@, J%-7{2[Hz){ 1.07-0.95 (2H, m);
- butyl (di met hyl )silyl]oxy}-2-(4-nmethoxyphenyl)ethyl]a
MS@% &lé% % 2-carboxylic acid ethyl ester (0. 13

TR PR i 35 b v

Ethc(x%bhrbﬂﬁzyl 130t141%c§a%15|te (@ OSQ ggo 24 'ﬂﬁﬁol) a3 %d§ d%é a g'tlﬁ"gd g%lutlon of

br s
4-[(Z- (dﬂ;mxy)carbénﬂii IH pyrrcb:lr3-3$1)amlrm) lﬁethjdﬂmpémdlne-l -carboxylic acid tert-

butyl ester (0.156 g, 0.44 mmol) in CH,Cl, (2 mL) and the mixture was stirred at r.t. for 1
h. The solvent was removed in vacuo and the residue was taken up in ethanol (1 mL)
containing sodium (0.015 g, 0.66 mmol). The resulting mixture was heated in a microwave
reactor at 120 °C for 10 minutes. 6M HCI (0.5 mL) was added and the reaction mixture
was heated again in the microwave at 100 °C for 3 minutes. The pH was adjusted to neutral
pH with 2M HCI and the solution was concentrated in vacuo. The crude product was
purified by preparative HPLC to give the title compound (0.038 g, 14%) as a white solid.
'H NMR (DMSO-de) & ppm 7.36 (1H, d, J=2.8 Hz), 6.33 (1H, d, J=2.8 Hz), 4.27 (2H, br
8), 2.95 (2H, d, J=12.0 Hz), 2.40 (2H, t, J=10.4 Hz), 2.25-2.15 (1H, m), 1.50 (2H, d,
J=10.8 Hz), 1.37-1.20 (2H, m);
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s), 3.76 (3H, s), 0.61 (9H, s), 0.31 (3H, s), 0.39
(3H, s); M5 (ESI) mz 432 (M +1). (e)

WO 200806246F oxy- 2- ( 4- met hoxyphenyl ) et hyl ] - 2- t hi ORGF/BED)3001835
5-tetrahydro-pyrrol o[ 3,2- dJpyri m di n-4-one
Tetr a- n- but yl anmoni um f | ouri4 e (IMin THF, 1.27 i,
1.27 mmol ) was added tol-[2-{[ter
-butyl (di met hyl ) silyl]oxy}-2-(4-nmet hoxyphenyl)etliyl]-
2-tliioxo-1,2,3,5-

13cmr<qm(o d@ys ppina[73.2218.9y13706, d28-141 DN, 475,363, 855, 34.7,
0.152 mmol ) in THF (8 mL). The m xture was stirred at

30.60 C overnight. Ethyl acetate was added, and the

SPYERG RBTREIES tosnod i weter and b e, i

material was purified by preparative HPLC to yield the
j 8300rrpound (0.018 g, 379% as a solid. 1H NWR
d6) d ppm 12.20 (2H, br s), 7.40 (2H, d, J=8.5

1- [(H:Izl\)[ethirl[ﬁﬁel(lﬂilt%-gﬂ)mthyIBZ-lﬂii)oxoﬂ,ﬁi 5(t2ttahyldrolp§rr%1dﬂz,)z
8 Hz), 5.42-5.41 (I m, 5.28-5

dlpz’lrlmld'%foaesz 4.58 (IH, ), 4.19-4. 6 (IH m, 3. 74
-pr@ﬁkhn lnﬁ\@l%lr%slh)ioﬂ £2 %%Qe(r%ﬂr%—pgﬁ%ﬁﬂ? bqﬂ@ dlr 1d1n-4 one

-(2 {hoxybenz 1) - 2-1hi oxo- tetr 0-p
(Exajcpgleﬂ) @0.092 gnﬁ) b mnzlol))wes QEQOIGGCI i 2ndvkdriod 3/ indn) zyd forrmc ac1d (37%

o0 B0 BN G ST B b e

fonﬂélﬁNaCNBHgV@ ()2166% @ AtBfnbl) MehsfadB8A and the mixture was stirred at r.t. for
am no-| Hpyrrol e-2-carboxylic acid ethyl ester

1 h. (Télegstyegt wgs lzmq’fﬁ%m vagrie aest thesesidusd selidyaepifiatbygreparative
hth
bl ngkhélgﬂ{g%ng@dﬁgggb 0BS BEEA & £\ RHE sgitd . 1 e

rring overni ght, the

1H mmmorma)t&;rpm mgz EMB R rs,)mesis (1He, F28IEZ5 6133 11a8), 4.27
iltered and the sol vent was

(ZHG%M sbai b vecas 2 s, 20 G&H ) ot SRa S Higel 1.65-1.52
(H 'E§| h$4n?%§t£1,§t%lv\ﬁl§ tﬂ%?é fiupiher purification. NS

13CNM[12(NMS@>dy)b&ppmll)732 130.943716, 128.1, 114.0, 97.3, 59.2, 56.0, 53.3, 46.7,
5-tetrahydro-pyrrol of 3, 2- d] pyrim din-4-onée The title

34%8%13 ¢hd: was obtained as a solid in 16%vyield starting

MS (B8 iz g v +1).

Example 14
1-[2-Hydroxy-2-(4-methoxyphenyl)ethyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-

d]pyrimidin-4-one

(a) Methyl {[tert-butyl(dimethyl)silyl]oxy} (4-methoxyphenyl)acetate

TBDMSCI (1.5 g, 9.94 mmol) and imidazole (1.0 g, 14.6 mmol) were added to a solution
of methyl hydroxy-(4-methoxyphenyl)acetate (Teodozyj Kolasa et al., J. Org. Chem.,
1987, 22, 4978-4984) (1.3 g, 6.62 mmol) in DMF (8 mL) and the mixture was stirred at r.t.
for 2 h. Water was added and the mixture was extracted with diethyl ether. The organic
layer was washed with brine, dried (MgSOs), filtered and concentrated to give the title
compound (2.0 g, 97%).
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met hoxybenzyl ) am no] - | H- pyrr ol e- 2-car boxylic acid
ethyl ester (0.622 g, 2.27 mmol) and et hoxycar bonyl

Wo s@blénmeyanate (0.26 nl, 2.27 nmol) using genBCEBE2005/001835
procedure B but with the follow ng nodification. The
i ntermedi ate crude product Was di ssol ved in I M NaOEt
(2.27 m., 2.27 mmol) and was stirred at 80 C for 3 h.
1 NWVR (DMSO- d6) d ppm 12.36 (2H, br s), 7.27 (IH d,

g bl £ Rl o tled s By 6 80 1 38tk o, 3.5
(3Hds) 369 (8}1&))095 (6191 ?2(0411@1{ 3, 883 (ﬁﬂ s)s) MS (ESI) mz
(®) (ﬁqr@sﬂv@ﬂ gtﬁﬁ)\szly!]px;td(ff—metm)mhezylwquéqhwéﬁydr o- pyrr ol

@ﬁf éerf%ﬁ%ﬂ(;c(lﬂ% Q}ﬁ@ﬁlgﬁwgﬁ%q}pow Yl)aﬁetgtgr(g 5 >§7I1 .61 mmol) was

dissdived 1ﬁtd1\yéne€($0 efL)andkeoled td €7 Wmodsrd nmsgankamospehdreaEIBAL
an.oil in 57%(0 508 g). yield nd vva%(i)repare

(1.0 iy todene ol -3l lg%snlg ) Wast )QIOM’;%Y the mixture \Izvgs stirred at

78 R 1 Pl RixEAS Vﬁﬁﬁﬁ“al FE1 360 § i o124 B0 £)bmd CHIC,

(20l \NVR: ﬁﬁmﬁ@@@ stotredpat. il Gor73) l(nhttl,tesbﬂ“hs Jayer®.viete Ferdtated and the
0-

Wa‘% Q’ias% e?ééac fidHV %ﬁ&“‘é &é“e(’ %#mcbﬁ’gh agg Wag Wégheg "%@ bring, dripd

(Mglsdg ﬁlltéfled th ebn%elﬁxdtai Hzf)amugg %% Héa H5 o of dmﬁltf%chlﬁ%mund The

product V@s Hggd dligmtly Egﬂye w’gstmﬂbmﬁfgther(p@pﬁcatlon ’

o MRS PR 05 e Do G Bl RS B 80, ),

ow@nlsmaﬂlﬁgmswoﬁowsﬁ%(o 014 g) yield and was
ared i n accordance vvlth(general met hod B usi ng

(5 (R iect Bxifiiesyyniaiol- Ghpsheopbormeiisl aumoggtperole--

vl r (0.494 g, 1.80 mmol) and
car% lcaglglr & eftgl sot hi ocyanate (0.20 nL, 1.18 mol).

Thelﬂrﬂldi\ﬂn@l‘vﬁﬂi@ 186, w%mﬂﬁreﬂdred& &a‘boﬁﬁkﬂce Wlth g@nél&l Iﬁd:thbd A
ugﬁ 3 %@%rgél]gﬁ%;{rmép % yalsoogylprzgcld gthghes(qr@ lg(g, 1 92 gnrgols and;

{[té?f ﬁur%gdxﬂ}éeﬂﬂégwﬂ%@r% g%ﬂ%g&%ry@?w&gﬁehy@e (0.3-g 1.063Hdnol).

MS (ESD) m/z 417 (M -1).

(d) 1-[2-{[tert-Butyl(dimethyl)silyl]oxy}-2-(4-methoxyphenyl)ethyl]-2-thioxo-1,2,3,5-

tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one

The title compound (0.07 g, 90%) was prepared in accordance with general method B

using 3-{[2-{[fert-butyl(dimethyl)silyl]oxy}-2-(4-methoxyphenyl)ethyl]amino}-1H-

pyrrole-2-carboxylic acid ethyl ester (0.13 g, 0.31 mmol) and ethoxycarbonyl

isothiocyanate (0.042 mL, 0.37 mmol).

'H NMR (DMSO-dg) & ppm 12.28-12.23 (2H, m), 7.42 (2H, d, J=8.6 Hz), 7.34-7.33 (1H,
m), 6.96 (2H, d, J=8.6 Hz), 6.33 (1H, brs), 5.53-5.50 (1H, m), 4.57 (1H, br s), 4.15 (1H, br

5), 3.76 (3H, 5), 0.61 (9H, s), 0.31 (3H, 5), 0.39 (3H, s);
MS (ESI) m/z 432 (M +1).

(e) 1-[2-Hydroxy-2-(4-methoxyphenyl)ethyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one
Tetra-n-butylammonium flouride (1M in THF, 1.27 mL, 1.27 mmol) was added to
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Exanpl e 17

| - (2, 4-D net hoxybenzyl ) -2-thi oxo-1I, 2, 3, 5-tetrahydro- py
WO e@bo0p362- d] pyri m di n-4-one (a) PCT/SE2005/001835

3-[(2, 4- Di met hoxybenzyl ) ami no] -1 H pyrrol e- 2- car boxyl i c

acid ethyl ester 5 The titl & conpound was obtai ned as

an oil in 85%(0.838 g) vyi elg and was prepared in

accordance with general nmethod A usi ng

RS A A Bt .52

tetréia;/%?o ??Pb])oﬁ iﬂ]@%&%@ﬂe @1065 %Rm s’homﬁl%n(ﬂl 'ﬂ}%}b{s rﬁL) The
mlx(curlelwae stige@atB 0] Qvﬁmght Exheyl ad@jatem agdepdg )s.nd gle@@gz(mcp-phase was

WA VN U VIMER IR D7 O

e AINMAR (il k m@}ﬂm:a) R0 6 itld BémPountid®.028 g, 37%
m'51124 0, 120 @b‘f}?% 98. 3, 95y15 5813 55931, §8 1, s yasa

solid3. 6, 14.7: M5 (ESI) mz 303 (M-1). (b) |

1 e
i 5 RSP IRAIR T2 00 o f o AR 4 o P T 00 2
Hz), 6t9|1 QZHpapeﬂrgcm)as 20l01 || 096283918, 5abishii (1HL 495 $.08-51248(1H, m),
and was prepared in _accordance wth general
4. 6§-§t§éc(é|HBm)s4 h9r4.16 (1H, m), 3.74 (3H, s);
Ig Xybenzyl)am no] -1 H pyrrol e- 2-
Msg@%p%ﬂcr@g& ethyl ester (0.828 g, 2.72 nmmol) and
et hoxycar bonyl i sothiocyanate (0.31 ni, 2.72 mol). 1
NVR (DMSOd 6) d ppm 12.41 (IH, br s), 12.27 (IH, s),
Example1S 4t " 3=2.9 Hz), 6.77 10 (IH d, J=8.3 Hz),

1- (ﬁ-i\@é’th&%enﬂyl)-éﬁw’ioﬂzi 8 SGte%h?hH)-pSlﬂ‘olg?Q-—xﬂpgﬁnﬁdﬁkh—one
(c 0)33 17(2 M@Vﬂpni’?nzyM@H)H mrzom.%cz@rrbmaﬂéc actekethyl| e@teis i s

Thea%@%?o&l o?%% [ogg ed(f]séﬁl?n%t ?’ﬁ]uﬁ glécqtéua%g/’e YIél(% Staftmg LS
3-amidd- (B=5itohd-2R)iboRY i i bthiEéstat!(D 350 BO3.21 ki) ﬁﬁd 8rtlo-C

arboxylic acid ethyl ester The title conpound wa

anigidelyae D 258,22 Sominel) ysing generl prosedyre vy @ltdwﬁh@le\ﬁ@léowmg
moglrf%gt%n%fjﬁﬁgr T oé g@éj‘ﬁ‘:glé{’\"tﬁé}e &[b%rrﬁixgﬂgﬁgg @ ?z&é&' 9he crude

-'am no- r’boxy I C acl
solid was taken up in CHC13, filtered and the solvent was evaporated in vacuo, and this

crude product was used in the next step without further purification.
MS (ESI) m/z 275 (M +1).

(b) 1-(2-Methoxybenzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
The title compound was obtained as a solid in 16% yield starting from 3-[(2-
methoxybenzyl)amino]-1H-pyrrole-2-carboxylic acid ethyl ester (0.622 g, 2.27 mmol) and
ethoxycarbonyl isothiocyanate (0.26 mL, 2.27 mmol) using general procedure B but with
the following modification. The intermediate crude product was dissolved in 1M NaOEt
(2.27 mL, 2.27 mmol) and was stirred at 80 °C for 3 h.

'H NMR (DMSO-ds) & ppm 12.36 (2H, br s), 7.27 (1H, d, I=2.8 Hz), 7.27-7.21 (1H, m),
7.06 (1H, d, J=8.1 Hz), 6.82 (1H, t, J=7.3 Hz), 6.79-6.75 (1H, m), 5.96 (1H, d, J=2.8 Hz),
5.61 (2H, s), 3.89 (3H, s);
MS (ESI) m/z 288 (M +1).
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20 (0.231 g, 1.50 nmol) and
3-chl or opyri di ne- 2- car bal dehyde (Nadeem I gbal et al.,
wa 200Me6k46Chem 1998, 41, 1827-1837) (0.212 g, BCBHBE2005/001835
mol ). 1HNVR (DMSO-d ) d ppm 10.81 (I H, br s),
8.53-8.51 (IH m, 7.94-7.92(IH m, 7.40- 7.36 (IH,
m, 6.77-6.76 (IH m, 5.74-3.73 (IH, m, 4.43 (IH, d,
J=5.5 Hz), 4.20-4.15 (2H, m, 1.30-1.27 (3H, m; 25 M5
(ESI) mz 280 (M +1). (b)
| -[ (3-Chl oropyridin-2-yl)nmethyl]-2-thioxo-I,2,3,5-tetr
ahydr o-pyrrol o[ 3, 2- d] pyri mdin-4-one The title
Exampledénd was obtained as a solid in 5% (0.01 1 g)
1-(3y MEdthoxyhenmel -2 ghisparls2)3 Srtetimbydorppe-oki]3 A-dlpyrindtin-4-one

@ F L BBy etk Begrydecgrpaniicsed sigsrer

Theftjtle' Vnodng HabOkitded adah dileh BYY, ©308 rgt) GRIZIR Fas &e%%ed in
mol ) and et hoxycar bony| isothiocyanaté (0.09 niL, 0.77

accopiange, with spyrrel mmdd@)lswgépamm—u%pynel,e-zocarquylic acid ethyl ester

..32-8. | : 7. H, 7.34- 7.30 (IH,
(059,73 pifbo bl ksl 7 olphs B anunfn 552 7 50 !
'H SMEO(IDRISO-8)):5 p¥itn (58 [ 1H 1 53, 9324- W 1) H, 18X 390-6.88 91H, m), 6.80-
| -%is-(z- Et hox%/et hoxy) pyri di n- 2- |]yre_th%_/1 }-2-thi oxo-1,
6.75{ 151, 30) BT LGN B § 35 GLH, b 81 5951381 (i, e ((EB)d, J-5.8

3 < t t hylL el ' _ )
o2 S DO SR L YA ST PRLS M 1 0
MS¢BSDtm/anr76f{M3+hydr oxy- 2- net hyl pyridine (1.45 g, 13.3

mmol ) and 2-chl oroet hyl ethyl ether (1.75 nmL, 15.9

(b) mLMe}hB)éJ%XEZ}XZ zZ—%bxﬁﬁ,Q,iﬁ?e%hﬁ%ﬂ}?gﬁ%ﬁ[e f%ﬂyxgﬂiz%—lgne

C overni he reaction was
Thealdi dompoahd fae bbtained by koléd 1y3%€0.0e4 ) yidldesdiwas)préiaged in
pot assi um car bonat e 1 equiv.) were added and the
accqpflgncg vathygenerl methog Bapsig SE(3-gretiexybenzgbamingird Hepyrysle-2-

.af e [ d nd e _agueous_| ayer. was. extracted
ot PLT S £ B S0 O R P Sl B S 00
mL,(IMSahol).fi | tered and concentrated. The crude product

was purified by flash col unm chromat ography

"H NMRDMSOedd) lppacks 4t-82 G4 42iemd,;7.20 (181, 30%62eT Hy), 7.23 (1H, t,
18395526 8326 SUR, TS50 (1L & 1=7.8 H2), 6.83 (11, dd, 1-8.2, 2.4 ), 6.14
(1H, d, 1=2.8 Hz), 5.67 (2H, 5), 3.71 (3H, s);

MS (EST) m/z 288 (M +1).

Example 17
1-(2,4-Dimethoxybenzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
(a) 3-[(2,4-Dimethoxybenzyl)amino]-1H-pyrrole-2-carboxylic acid ethyl ester

The title compound was obtained as an oil in 85% (0.838 g) yield and was prepared in
accordance with general method A using 3-amino-1H-pyrrole-2-carboxylic acid ethyl ester
(0.50 g, 3.24 mmol) and 2,4-dimethoxybenzaldehyde (0.647 g, 3.89 mmol).

'H NMR (DMSO-ds) & ppm 10.69 (1H, br s), 7.14 (1H, d, J=8.3 Hz), 6.71 (1H, t, J=3.0

Hz), 6.54 (1H, d, J=2.3 Hz), 6.44 (1H, dd, J=8.3 Hz), 5.66 (1H, t, J=2.5 Hz), 5.59 (1H, br
s), 4.20-4.13 (4H, m), 3.80 (3H, s), 3.73 (34, s), 1.25 (3H, t, J=7.1 Hz);
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(75% the title conpound. 1H NMR (DVMSQd 6) d ppm

8.03-7.99 (IH m, 7.33-7.31 (IH m, 7.18-7.14 (IH,
wWOoRQocA68s 4. 11 (2H, m, 3.73-3.71 (2H, m, 3. 5PCT/EL008(001835

J=7.0 Hz), 2.35 (3H, s), 1.12 (3H, t, J=6.9 Hz); M5

(ESI) mz 182 (M +1). (b) 0

S- (2- Et hoxyet hoxy) pyri di ne- f car bal dehyde A m xture of

3- (2- et hoxyet hoxy) - 2- net hyl pyridine (0.506 g, 2.79

»c N rRIERet| Sapie 0t a2 8 BT yae 3. 983,955

58 A\fsser 56q0ht BY14 P r.t, the mxture was filtered and the
Soli ds were washed with et hyl acetate. The sol vent was

MS((Efbwett 308 (Whdldo. The reaction was not conplete and

O Dl S TR 4 D 7 e S Sl acin--one
The'titld dnfHodaa wis dbeiehedtas 11%@11@@1 o Ol g@ g) yladhi\dd v@e%?ﬁéﬁa@ed in

(10 nmL) was added and the ni xture was ltered

acceydanrde wish gwwﬁ@qﬁm @smgﬁh[(%ﬂr@me@@éy@éylaﬁmnphéH-pyrrole-Z-
carﬁdxgr i "él&ﬁfe\ﬂ@/z %&a@% & 2 3;2%13{13 lﬁ?c(l) ﬁé%%ﬁ arr#%q@l R %d yanate (0.31
mL(IlEbhaﬂ@]}) ethyl acetate gradient; 0 to 100% et hyI

) acetat}@ obtaining 0.21 5&390 of the tit
Orfs) g BRSO ELar lgﬁmﬁ S8 7T Fsj, 789382, 6.77

(1H§ {ig—s‘rj% 1’{%):3;-263 (’E%I)Hd le—;z’.7371—3®7 54(1%WJ ﬁ{i,ﬁﬁgé%i“ﬁ@g?'?g ,gﬁ% t, =23
HOPS SATZHANIS 00 (I, 302 UL - anino) -

- oxyet hox ridin-2- nme am no) -
Msﬂisf) %/22321 5%’6 ylic a%:/i gyet hyl es%/er Theyt itle P

compound (0.17 g, 73% was prepared in accordance with

general method A using

3- (2- et hoxyet hoxy) pyri di ne- 2- car bal dehyde (0.21 g,
Examplg 1§np| ) " and 3- ani no- | Hoyrrol e- 2-carboxylic acid

1- [(étmrwtry}ln@eyllmiﬂgﬂ-Z}tlmxow §-tetralpydrocmvedioth3- d

| H, 8.13-8.12 (IH m), 7.46-7.44 (IH,
dlpﬁ?,m‘é&'é%'?’" .28 ?? H nm, 6. 76-53. 75 ?)IH, m, 6.29 EI H,
(a)3e{[63- chl‘éro}@z;z?méﬂ-y()bzbkhyﬂﬁmlrﬂa}Bﬂl—ﬁyﬁv&leg%figﬂgﬁiyé;cﬂaci&gﬂyﬂeher
The(fgﬁ' ﬂpoym} s ﬂésameﬂ! s silid in 3 18RO E%%S gmelézsﬂ)wwepgsw in

accéithicwith general method A using 3-amino-1H-pyrrole-2-carboxylic acid ethyl ester
(0.231 g, 1.50 mmol) and 3-chloropyridine-2-carbaldehyde (Nadeem Igbal et al., J. Med.
Chem. 1998, 41, 1827-1837) (0.212 g, 1.50 mmol).

'H NMR (DMSO-ds) & ppm 10.81 (1H, br s), 8.53-8.51 (1H, m), 7.94-7.92 (1H, m), 7.40-
7.36 (1H, m), 6.77-6.76 (1H, m), 5.74-5.73 (1H, m), 4.43 (1H, d, J=5.5 Hz), 4.20-4.15 (2H,
m), 1.30-1.27 (3H, m);

MS (ESI) m/z 280 (M +1).

(b) 1-[(3-Chloropyridin-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one

The title compound was obtained as a solid in 5% (0.011 g) yield and was prepared in
accordance with general method B using 3-{[(3-chloropyridin-2-yl)methyl]amino}-1H-
pyrrole-2-carboxylic acid ethyl ester (0.215 g, 0.77 mmol) and ethoxycarbonyl
isothiocyanate (0.09 mL, 0.77 mmol).
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(d)

| -{[ 3-(2- Et hoxyet hoxy) pyri di n-2-yl ] net hyl }-2-thi oxo-1,
WQ2®6H6246% r ahydr o- pyrrol o[ 3, 2- dJpyri m di n- 4- oP€T/SEE®05/001835

title conpound (0.051 g, 28% was prepared in,

accordance with general nmethgd B using

3-({[ 3-(2-et hoxyet hoxy) pyri di'n-2-yl]nmethyl} am no) -

1H pyrrol e-2-carboxylic acid ethyl ester (0.17 g, 0.52

't SRR DR B8 (i 5o e B3 290 BT g FR6- D3 (1FL,63) 7.34-
73?51171 el 7J2‘84(91@I, 51'12%3 dH&Y 6 1'6"61Hdd }L378 ﬁz)H% R0 (3513% 7.14
MS4(ES$}:11122293((B/H+1)1) 3. 78- 3 76 (2H n) 3 55 (2H, q,
J=7.1 Hz), 1.14 (3H, t, J=6.9 Hz); 13CNMR (DMSO d6) d
173.5, 152.7, 152.4, 143.7, 140.3, 137.8, 127.7,
Exda lqu 119. 0, 113 5, 96 8, 68.2, 65.8, 49.8, 15.1; M5

fE éMz 347 (M +1). nEIe 20
1-{[3-€¢ ﬂmwethoml)wnﬁm—aml}m yi-2-thigxeel, By J-tetralydoe-eyrroto(3,2-

ydro-pyrrol o[ 3,2- d] pyrimdin-4-one (a)
d]pg%ﬁ &)Ig

(a)o3- lm Eyﬂkﬁaﬂydgdyﬂlznn&hy}p)ﬂmhayl ] am no} - | H pyrrol e- 2-car bo
xylic a

Potglsisgm cqrl enaéw é?y%q &ﬁfﬁﬁ? Bl wascadded Qi pijFerd olion of 3-hydroxy-2-
e BBEANETLA f 03 s S Bt Bl S 50 o i
DM (7amL { ndithe guixtirSwassticyedw S0 éﬁidﬂfdmlg]ﬂl Thwwgctfh)p Wﬁexmt

0
corlese anl adcifipnt Zrebidroahl el 1St 55 d B sbpnate

(1 sy peleeAdddd i d B8 alik@ibe Whotdtitfed 2085 °@tﬂnr 8 BdWater hnd ethyl acetate
overni ght. The sol vent was evaporated in vacuo and the

wergradded pndohie equanas layer wes W%;ﬁdwlﬁsﬁhﬁldcaﬁfﬁ The organic layer was

o RS 99 L RELAATEL A0S Ol Bl ot

chrpm@sd)g@bhsaﬂw@mn@/dthﬂ Iaaétate nge&liéﬂt ] 0 %o PR Sdetiite)] digtainiid 1.80 g
6) d ppm 11.57 (IH, br s) 10 77 (I'H, br
(75§9)theztltémorn@nm@| H5m, 6.71- 6.70 , 6.16-6.13

'H in\@k ﬁﬂ%s(% Qa% ]é#m s 03-7 §%1)ﬁ3 o> 835"9 %)1; 1&%1)6‘} 13- 76?’456,1'}1” m),
4.183H.1 (CH, 415,/3.13-87)1; 2MSn() ESF) (aH,79, 2620 M), 1435 (3H 5), 1.12 (3H, t,
J=6.9 Hz);

MS (EST) m/z 182 (M +1).

(b) 3-(2-Ethoxyethoxy)pyridine-2-carbaldehyde

A mixture of 3-(2-ethoxyethoxy)-2-methylpyridine (0.506 g, 2.79 mmol) and selenium
dioxide (0.31 g, 2.79 mmol) in 1,4-dioxane (10 mL) was heated at 75 °C overnight. After

cooling to r.t., the mixture was filtered and the solids were washed with ethyl acetate. The

solvent was removed in vacuo. The reaction was not complete and the solid was dissolved
in 1,4 dioxane (15 mL) and selenium dioxide (0.31 g, 2.79 mmol) was added. The mixture
was heated at 110 °C overnight. Ethy! acetate (10 mL) was added and the mixture was
filtered. The black solid was washed with ethyl acetate and the filtrate was evaporated in
vacuo. The crude product was purified by flash column chromatography (heptane/ethyl
acetate gradient; 0 to 100% ethyl acetate), obtaining 0.21 g (39%) of the title compound.
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(b) I-[(6-0Oxo-1,
6~di hydr opyri di n-2-yl)net hyl ] -2-thi oxo-1, 2, 3, 5-tetrahy
waele@spy246®| o[ 3, 2- dJpyri m di n-4-one Benzoyl PCT/SE2005/001835
i sot hi ocyanate (0.27 g, 1.6 nmol) dissolved in CH O 2
(3 m.) was added to 59
3-{[ (6-0x0-1, 6-di hydropyri din-2-yl)net hyl ] am no}
-1H pyrrol e-2-carboxylic acid ethyl ester (0.25 g,

00 N BB A 58 (B GayE8. Tkt P58

7. Gaamqlwﬁl)tm% (23, )8 . 1 spb'yadwl @Hnﬁghﬁmm (913H, m).
and pot assi um car bonate (0, 50 6 Mol ) was
(il Pt e om0t hismind Hipvao a8 oo iyl acid
eﬂz;Z/e?tep After cooling tor.t., IMHO was added

ropwi se until a neutral pH vvas obt ai ned. The

The #deiEdmpugng r(e¢17 rg; T3tko® W preparet] &€ hedrdanas il gehédl method A
ifi.ed _by pre araéd ve HPLC to_obtajn

usifih e Pihogs L Bera oo g 2Rl gD e o Pl aprpRnino- H-

oIRGB BTl 4 Bt g, 50 (100,

IHNM-R (BMsaﬁgM\@m mws@c(m) $)di8. 13 B (115277 4&@445(1}1 m), 7.30-
7.2%1 1, @(136 é7§%121§ ), 620 (188 b 27156 T 432451 QY ),

4.2b- 4( 7'#41&”99' 3, 3733' hﬁ A '3'531&9%1'{ E“?/i B3 Uigl AYEIE9) AY15-1.12

rro 2-d pyr| one
(GEBf)X | H i ndol - 3-yl rret hyl ) am no] | H pyrrol e-2- car boxyl at

|, 00, it f* 3-ani no-
Mﬁ(ﬁml o bg:q?l |oc ac?:jn gfhyl ester (0.075 g,
(d)P1- {*ﬁl ﬂ[@t’hb ekﬂb@?g,@r@nﬁﬁ%)ﬂéﬁgl}eﬁﬂﬁ’&co(p;? Qsﬁte@uhﬁir@%grrolo[.? 2-
d]mﬂmlééﬂ%’oml) in methanol (3 nl) was stirred at r.t.

T HEE B ilung TG 1440 085 HOOS BOLLCALAfld Mk 36403 hnoa B

fe™he
usiﬂgl glqg(;[gt(Zfeﬁ[dxlyeﬂhomn)pyﬁdmaa-yl}methyﬁ afrin§d))) 1 HapZrrdB4 -Cdvboxylic acid
+1) .
ethyLe(SreH@ has1 0-52 y;ioaedy agd sthoxsicatbgnryl isothiogyanagestO iy & 65 gnmol).
5O P DT 495 5803 B .o
J—7eB Hapg.302-A% (mlrm),m (aHil e,dl=t2c8 R 6173((2HN) 4.26-4. 230(2H, m),
s _of nethangl were added to_increase solubility.

ro
3. 7§énz60(y7rﬁp @Bt hrd Rrthds’ - (7014 te50BE) was added
BCARUR! (MMSHX V6 §7¥85152.7, 152.4, 1437, 140.3, 137.8, 127.7, 123.0, 119.0,

113.5,96.8, 68.2, 65.8, 49.8, 15.1;
MS (ESI) m/z 347 (M +1).

Example 20
1-[(6-Oxo0-1,6-dihydropyridin-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-

d]pyrimidin-4-one

(a) 3-{[(6-Oxo-1,6-dihydropyridin-2-yl)methyl]amino}-1H-pyrrole-2-carboxylic acid ethyl
ester

6-0xo0-1,6-dihydropyridine-2-carbaldehyde (WO 2002/006272) (0.31 g, 2.5 mmol) was
dissolved in EtOH (10 mL). 3-Amino-1H-pyrrole-2-carboxylic acid ethyl ester (0.19 g, 1.3
mmol) was added, followed by HOAc (0.14 mL, 2.5 mmol). The mixture was stirred for 75



10

15

20

25

30

stirred at r.t. for 1 h. The m xture was concentrated
in vacuo. Amonia (7N in nethanol, 3 nlL) was added and

W b@ob2dbuir e was heated at 80 C for 2 h. The nPRI/SEM05/001835
was concentrated and purified by preparative HPLC,
obtaining the title con‘poun-%3(0. 030 g, 21% as a
solid. 1 NW\R (Dvsd 6) d pp 12.13 (2H, br s), 11.08
(IH s), 7.87 (IH d, J=8.1 Hz)3754-747(|Hn)

mmclfe}s‘ at m angﬁéﬂcgﬁ% 3 zq iﬁgg,r% ; gwei; pﬁge& ”lzlae_?agthqzijnxture was

stired @81 {. dernfoht. HrdGolNYR &v@@%o@ed@n RRG ol the cruli@ Prétfict was
136. 71, 136.42, 128.02, 126.45, 125.83, 121

purified b@?ﬂasll mglum chlmnatggrapl_m G_CIQQCh/mghanghgragsz, 040 10% methanol),

oniBal A BESE o T libighiled o IR e g pncing
mtmm@dé)ca@tgumw(m s nl@ TROHELRY)Y, 7.34-7.30 (1H, m), 6.71-

(I'H-benzim | et ) am no IFl-prroIeicar
67%61>Hl|m),é 1&-6.63263H.0n), §19)8t(l1|Hebloﬁf) 5.75 (1H, 5), 5.64-5.63 (1H, m), 4.20 (2H,

o 11 TG R B S B B 0 ar bovan Gehycte
wfaadonop a8 51 LI o

(B)sl [(6r@ep-h6-dihndropyyisimi giimetpie2whigkan! & %ﬁetr%ﬁm@gf@l@ﬁ 2-

A 5 h. Cooled to r.t. and evaporated in
d]pg;lm?ﬁn%%e resi due was dissolved in ethyl acetate and

Benmaghiedthiticy mate(0e27. g, Themagupdiss yedas €Hyel, @xhkpweeatided to

SRR R D SR e AP
estd? r(@ st %t 0.98 R4 if CEIGCRY7 HLgs”ﬂh&&lsmﬁg GlLAREH 20§t ARIA : t.

( ept ane/ et hyl “acet at & :1), obtaining 1.15
glqz@ Tbc selienttwas Irgno,‘mlpa wagko and thivRs{drBEs disylved pmt\ethanol

(15 )7and tdéglu%dz ?e @I §;llg, é)q_‘nn}o% Vjé%adéle;_‘ghe rga%h (ninf_(lture was
stlrmi a$50 °@ £6106.6 IhHA fies cobTﬁg?o ) 1M4I(4ﬁvés22l’dded dropwiséurttid b neutral
1 H), 1.29 (3H t, J=7.1 HZ):

WY/
pH @Egp))tamegl ’glgeo're@wltmg ))recg:btyte was collected, Washed with methanol and

purlf Qll dﬁg}é%%ltw[e%f@?% jgoytgﬂﬁégﬁ 1Q cgmﬁgﬂn(a)t@ '05"7% §7‘%) L1 K.

'H NMR (DMSO-dg) & ppm 12.46-12.38 (2H, m), 11.69 (1H, br s), 7.34-7.29 (2H, m),
6.23 (2H, s), 5.75 (1H, br s), 5.49 (2H, s);

3C NMR (DMSO-dg) § 173.6, 162.7, 152.5, 140.6, 136.7, 128.0, 113.6, 96.6;

MS (ESI) m/z 275 (M +1).

Example 21
1-(1H-Indol-3-ylmethyl)-2-thiexo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
(a) Ethyl 3-[(1H-indol-3-ylmethyl)amino]-1H-pyrrole-2-carboxylate

A reaction mixture of 3-amino-1H-pyrrole-2-carboxylic acid ethyl ester (0.075 g, 0.49
mmol), indole-3-carboxaldehyde (0.085 g, 0.58 mmol), NaCNBHj3 (0.031 g, 0.49 mmol)
and HOAc (0.056 mL, 0.97 mmol) in methanol (3 mL) was stirred at r.t. overnight. The
mixture was concentrated in vacuo and the crude product-mixture was used in the next step
without further purification.

MS (ESI) m/z 284 (M +1).
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4-one Et hyl

3-[ (I H benzi m dazol - 2-yl net hyl ) am no] -1 H pyrrol e- 2-car
whooogloea4es (0. 33 g, 1.16 nmol) was added to CH2ELPRSEB05/001835

nm.) and met hanol was added until clear solution was

obt ai ned. The sol ution was §h|rred at r.t. for 1 h.

Benzoyl isothiocyanate (0.73 nL, 0.46 mmol) was added

and after stirring at r.t. for 30 mnutes the m xture

was concentrated. The residue was di ssolved in amonia

(7N in nethanol, 7 nL) and the m xture was heated at

(®) &?]Q@nh’@l ﬁyﬁ&?ﬂ;@)@—%l&@ 1,008 2dt@5 difcObyrAolbf3, ﬁH_f@%mzdzn—él-one

cooling to r.t. 'the preci pated roduct was fi at ed

A cpidg mmmﬁ@ ef @thyloi:&thmdw -Fretoredid)amia e HyHyrielarcahaeyylate (max

6
045 SEFLEHE LTS P B v s
solubﬂ;ltgﬁBér&HyhimhlséyanZteQQ gZ'Z £, 833 g&h'blél) W?als_| a&'c(lje@?and tHe 1217xture was

stmgd g@rt $qy 1 ]%)The,\@x({:gw)as ﬁplicegﬁjgte@ i 14@7[0 mﬁﬂl%(%m methanol 3

i %édéféglagg (ralréo g%}as gu]e%c%% Iﬁﬁ%d{]‘?ﬁ% ]E'oi%'ﬁ in@tiscleré was oricEntrated

andpueified by ptdﬂaramde [EB’L’E ohtdieihg éteytitle doupbBnd(0.03076 A6 as 2 solid.

LN RNCR N TG EINE T

7473(1thi)07 Bét maor(phem?ﬁ wb%zmqnw o et bym@iﬁ)ew 01 - 6.93 (1H,
droc | ori de nmol) i n met hanol m.) .

(ﬂélsdlhzrﬁgHﬁi ;‘5t&§r(gHv®)s stirred at r.t. over n| ght
130@@{@@&/{%@@6)2% Pl §7438 PePLech e DU 364229k 0h 0056 45, 125.83,

121&11i [1[9367 at199@, 012.361113.95, 109. 51@\%%9@63Df HOAc was
and after 1 h the reaction nm xture was cool ed

MSt(ESErf’/ZQQMMAﬂ% concentrated in vacuo. The residue was
di ssolved in CH2A 2 (2 nlL) and nethanol (2 nl).
Benzoyl i sothiocyanate (0.093 nL, 0.69 nmol) was added
and after stirring at r.t. for 1h the m xture was
Fx éﬁﬁ%ﬁ trated in vacuo. The residue was dissolved in
“a (7N in nmethanol, 3 nL) and heated at 80 OC for

1- (ﬁi@enﬁﬂﬁdﬂi(ﬁ% P cth A Z%Mq 2 meiﬂﬁh&ﬁf@?yﬁ‘wo [S’Qsﬁ]fﬁnmldm-

hrough wi t h methano!l and di éthyl et hér
4-0m.|r| fication by preparative

(a) Ethyl 3-[(1H-benzimidazol-2-ylmethyl)amino]-1H-pyrrole-2-carboxylate

A reaction mixture of 3-amino-1H-pyrrole-2-carboxylic acid ethyl ester (0.77 g, 4.99
mmol), 1H-benzoimidazole-2-carboxaldehyde (0.88 g, 5.99 mmol), NaCNBH; (0.31 g,
4.99 mmol) and HOAc (0.57 mL, 9.99 mmol) in methanol (15 mL) was stirred at r.t.
overnight. The mixture was then heated at 50 °C for 5 h. Cooled to r.t. and evaporated in
vacuo. The residue was dissolved in ethyl acetate and washed with water. The aqueous
phase was extracted with ethyl acetate (twice). The combined organic layers were dried
(MgSO0,) and concentrated. The crude product was purified by flash column
chromatography (heptane/ethyl acetate (1:0 to 0:1), obtaining 1.15 g (81%) of the title
compound.

'H NMR (DMSO-ds) & ppm 12.27 (1H, s), 10.85 (1H, s), 7.63 - 7.37 (2H, m), 7.17 - 7.08
(2H, m), 6.71 (1H, t, J=3.0 Hz), 5.99 (1H, br s), 5.60 (1H, t, J=2.7 Hz), 4.48 (2H, d, J=5.8
Hz), 4.22 (2H, q, J=7.1 Hz), 1.29 (3H, t, J=7.1 Hz);
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HPLC, obtaining 0.063 g (30% of the title conmpound as
a solid.1 NVR (DVMSO-de) d ppm 12.41 (2H, br s), 11.51

wo 2é/046% 1 H, m, 7.51 - 7.46 (IH, m, 7.40 - HCBSE0D#A)01835
nm, 7.33 - 7.30 (IH, nm, 7.07 - 6.99 (IH n, 6.34 -
6.27 (2H, m, 5.87 - 5.80 (%bfl, m; 13C NWR (DvsGd 6) d
ppm 173. 65, 153.05, 136.84, 135.98, 134.74, 129. 28,
128. 27, 123.97, 121.26, 119.19, 114.24, 113. 25,

MS%@@I)%&/‘ZZ%%'(M—{—DAJ- 31; M5 (ESI) mz 331 (M +1). Exanple

(b)\I-(1{BBEhziWIdOz -y bty 22-yil iy o1 DB 3-tedrahiidl X}@zﬁqlg{ﬁz-g]ﬁyﬁimidin—
trahydro-pyrrol o[ 3,2- d] pyrimdin-4-one The title
40 npound was obtained as a solid in 19% (0.038 g)

. . . |
S ) S R AL RS 1.
mmoBbrviesagdied toaCHeCle (hmll) esd methayolrwasddded datil(deat 20lgtion was

T S R SEDLTE (et o5
mm8h a6 aldedFARM AL 5Bk r.t. §o55) BiRkds (ROGRERZMN concentrated. The
5 0. 69 DVBAY )

. sothiocyanate (0.09 , 0. mol ). 1H NWVR (
residuepiypag dipsodeed(ipamnpgnia (7N mimdatbardlHy md) and theimixtite 26Gis heated at

50 (it higa SpPosidipgrio? Bafll o8yl omeniubniieiyogpegras
filtrpipdnaid Sadtked thrbagB WithibdhAl, disthyllefherbhd eﬂ?l adethre, Ddtaining 0.23

gg. %O, 11:;.; 94, 128.39, 128.30, 114.19, 112.71,
g“%{ g ilie titfporompoundes awhitggalidks,  104. 51, 100. 82, \
'H rggﬁz (BMST-dd3s phdr 8237 Mar(57R) 7812 PP 3 i) 7458 81, m),
7.18 ~ T.DH(IEhdo), 661 Hip ihH2)8 Hz), Bi8OX0@H] 5)2, 3, 5-tetr 3hydr 0- py

r 0 = i mdin-4-one The title conmpoun
MS&%@A%&%M% idin 19% (0.035 g) yield and was

prepared in accordance with the general nethod of

Exanpl e 23 using 3-am no-| H pyrrol e-2- carboxylic acid
ExammMeR3est er hydrochl oride (0.12 g, 0.63 mml),

RO e Rt T R0
d]py¥imiidinafRene

5-Chloro-1H-indole-2-carbaldehyde (0.15 g, 0.76 mmol), NaCNBH; (0.040 g, 0.63 mmol)
and Et;N (0.088 mL, 0.63 mmol) was added to a stirred solution of 3-amino-1H-pyrrole-2-
carboxylic acid ethyl ester hydrochloride (0.12 g, 0.63 mmol) in methanol (3 mL). The
resulting mixture was stirred at r.t. overnight. The reaction mixture was heated to 50 °C.
Additional NaCNBH3 (0.5 equiv.) was added and the mixture was stirred at 50 °C for 3 h.
A few drops of HOAc was added, and after 1 h the reaction mixture was cooled to r.t. and
was concentrated in vacuo. The residue was dissolved in CH,Cl, (2 mL) and methanol (2
mL). Benzoyl isothiocyanate (0.093 mL, 0.69 mmol) was added and after stirring at r.t. for
1 h the mixture was concentrated iz vacuo. The residue was dissolved in ammonia (7N in
methanol, 3 mL) and heated at 80 °C for 2 h. The precipitated product was filtered and
washed through with methanol and diethyl ether, followed by purification by preparative
HPLC, obtaining 0.063 g (30%) of the title compound as a solid.
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benzoyl i sothiocyanate (0.093 nL, 0.69 mol ). 1H NMR
(DMSO-de) d ppm 12.37 (2H, br s), 11.01 (IH, s), 7.53

WO 200608463 H, m, 7.33 (IH s), 7.32 - 7.25 (2HCTPHE2005/001835
7.09 - 7.03 (IH m, 6.41 - 6.34 (IH, m, 6.17 (IH d,
J=2.8 Hz), 5.79 (2H, s);lBngll\/R (DMSO-d 6) d ppm
173.76, 152.91, 137.06, 136.21, 128.88, 128.27,
127.31, 125.99, 120.35, 118.91, 114.16, 110. 24,

‘o {RAR BBt % it 132 OB, 6F B2 A (M, 1) 7,573 B, ),

7.40 - (7]3BI-(I1H<;lQi) B39/ meachMIH 12), 71070X899 (LH 3mP-4.84 L ahydne; /Y, 5.87 -
r ol o[ 3,2-d] pyri mdin-4-one The title corrpound was
58(5) Med as a solid in 39%(0 073 g) yield and was

13c@ﬁ1@1@@|(1§9196‘d§ gﬁagﬁ'@?‘? :ﬁé 3%?%@21%' 5 JFEYRRG 40099 08 128327,

e 23 u caf boxyl'i c™4acid
123ét7h§/21 26tldp. 1l9yﬂ1%24;|1@8126;e1(1([83197g,7, £1.883 nmmol ),

r (0.11 g, 0.76 nmol ), NaCNBH3 (0.040 g,
MSgEég%ﬁT%ﬂgl)s equiv.), Et3N (0.088 niL, 0.63 mmol)
and benzoyl i sothiocyanate (0.093 nL, 0.69 mol). 1H

gDI\/ISOdG) d ppm 12.33 (2H, br s), 11.07 (IH s),
ExarmmgelH s), 7.36 - 729(2H m, 729- 7.25 (1 H

| -

-1 rpador idor Zybhldml) 2 hio3Q 12, Rspicr bz byrraloi 2
d]pjrithidia-4-6he. 51, 136. 63 135. 20, 127.83, 127.50,

126. 15, 125.81, 120.54, 118.81, 113.82, 111.40,
Thefile cgmipoynd wgs obfpingd as peplidhy) 19%{(:03%0g) yishd-anyl wasprappted in
accdidancg wifh the gepqral mefhod of Example 23 nsing 3-amino-1H-pyole-
carborcgliy alvid leﬂnyt esbérd{yﬂrc?:hlodﬂdpj@ '[lﬁ"gdd) 63 4mﬁd$it¢,h5 Iﬂuorot 1H-indole-2-

[ e | e est er
a0 B0 e B, NAGRBE. eh 66 2. 65 immdclo F Duspauiv), BN

0.0
( thﬂa'fb(& tatholilahd®Rfzoy1 1soth10 nat (U 093( gLi 8 .69 rmgo]g 3

| Uor o- | Hi'ndol e- 3-car box | 'dehyd

'H m (DMSLERBHBPPO. 10238 (H,Br5), hintl) {1Hny, 3N 16 (3 1g), 7.25 -
110PE PR SS - PR TBOE 3 S AT phre S WbRbrs Co. 01 )

C wMRa@SO-ds) 8 ppm 173.61, 173.81, 158.46, 156.17, 152.94, 136.85, 136.10,
132.94, 128.39, 128.30, 114.19, 11271, 112.61, 109.54, 109.28, 104.75, 104.51, 100.82,
100.78, 97.23, 47.35;

MS (ESI) m/z 315 (M +1).

Example 25
1-(1H-Indol-6-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
The title compound obtained as a solid in 19% (0.035 g) yield and was prepared in
accordance with the general method of Example 23 using 3-amino-1H-pyrrole-2-
carboxylic acid ethyl ester hydrochloride (0.12 g, 0.63 mmol), 6-formylindole (0.11 g, 0.76
mmol), NaCNBH; (0.040 g, 0.63 mmol, + 0.5 equiv.), EtsN (0.088 mL, 0.63 mmol) and
benzoyl isothiocyanate (0.093 mL, 0.69 mmol).

'H NMR (DMSO-ds) & ppm 12.37 (2H, brs), 11.01 (1H, s), 7.53 - 7.43 (1H, m), 7.33 (1H,
8), 7.32 - 7.25 (2H, m), 7.09 - 7.03 (1H, m), 6.41 - 6.34 (1H, m), 6.17 (1H, d, J=2.8 Hz),
5.79 (2H, s);
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and the m xture was heated at 50 OC for 5 h. The
reaction m xture was cooled to r.t. and concentrated

WO p006m62465 The crude i nternedi ate was di ssol vePICT/RE2005/001835
CH2A 2 (3 nL) and nethanol ( 1 niL). Benzoyl
i sot hi ocyanate (0.078 niL, O. @8 nmol ) was added and
after stirring at r.t. for fh the m xture was
concentrated in vacuo. The residue was di ssolved in

ST A S TSP F, PRI, a8, A%, 731,

125m9r ut@ 99t11<3r91bY1M@nqoazf4l V&1 .2$9G.631 be3pi t1 e conmpound
21% was obtai ned as a sol i d. 1HNMR (DVSO-d

MS&ﬁSbbrpiz@%z(NQ@I)(zH s), 11.38 - 11.08 (IH, m), 7.76 -
7.68 (IH m), 7.65 - 7.59 (IH m), 7.37 - 7.30 (IH
m, 7.30 - 7.27 (IH n), 6.96 - 6.86 (IH m), 6.37
Exdthple 26, J=2.8 Hz), 5.84 (2H, s); 13C NMR (DMVsCd 6) d
m 173. 09, 158.27, 155.97, 152.81, 136.59, 133
1-(3dndo-5 gltnethybe-thiow- 13,5 tebr iy dra-pyresto 3 2rdlmyrmtidin-4-one

T Heob i oy B ps A HOOID yifp v prepared n

acc@itlance with the general method of Example 23 using 3-amino- 1H-pyrrole 2-

car‘tlxigér i aplgl[egay ef:tpr\]l@ﬁrg&\iq%ci )(p212t M40t ﬂﬁ‘ g rdormy! glh%g 1? g, 0.76

nmf(%)r N‘ﬁbﬁ‘B@{oﬁé Toko >gyb 68 nﬁﬁ&dw@é/dm@?tﬁm o/osmil 0%6B qlﬁnol) and

di ssol ved i n net hanol " (4 nL
benamd 1mthlocYﬂrlyte|(ﬁ10&adeé)Q%mg@® g, 0.63 mvl), NaCNBH 3

Oy ot R, o Pk a8 B B 7SR FER 4o - 729 @,

m),l7.49 - mzsgmgh} 7.7iher. wtmnh) &89 I &BD th)) 6\ACUR1 A(IE, m), 5.77
t he residue was dissolved in CH2A 2 (3 nL) and
(2H3n§ hanol ( 1 ni). Benzoyl isothiocyanate (0.078 ni,

[ helea f 0
“CoNRER DR YT e 17207, BoA st BAAL TOA faries 130 58012615
1238511280084 WHsS. &1, 3 $2BY.6ld 1140, d0in©0)i99.287 BR.OH; et hanol 3
an e d.at 80 OC for 1 h. The preci pltated
M%M&%i fltered and washed with met hanol ,
fol | oned by O di et hyl ether. The crude product was

purified by preparative HPLC, obtaining 0.017 g (13%
Exafipte?d title conpound as a solid.

1-[(5-Fluoro-1H-indol-3-yl)methyl}-2-thioxe-1,2,3,5-tetrahydro-pyrrolo(3,2-

d]pyrimidin-4-one

3-Amino-1H-pyrrole-2-carboxylic acid ethyl ester hydrochloride (0.10 g, 0.52 mmol) was
dissolved in methanol (4 mL) and 5-fluoro-1H-indole-3-carboxaldehyde (0.10 g, 0.63
mmol), NaCNBHj (0.033 g, 0.52 mmol) and Et;N (0.073 g, 0.52 mmol) were added. The
resulting mixture was stirred at r.t. overnight. Additional NaCNBHj3 (0.01 g) was added
and the mixture was heated at 50 °C for 5 h. The reaction mixture was cooled to r.t. and
concentrated in vacuo. The crude intermediate was dissolved in CH,Cl; (3 mL) and
methanol (1 mL). Benzoyl isothiocyanate (0.078 mL, 0.58 mmol) was added and after
stirring at r.t. for 1 h the mixture was concentrated in vacuo. The residue was dissolved in
ammonia (7N in methanol, 3 mL) and heated at 80 °C for 2 h. The solvent was removed in
vacuo and after purification by preparative HPLC, the title compound (0.035 g, 21%) was

obtained as a solid.
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OC 710/07 1H NWVR (DVMSO-d 6) d ppm 12.49 - 11.78 (3H,
m, 7.53 (IH, s), 7.30 (IH, d, J=2.8 Hz), 7.05 (IH,

W@ 200606365 (I H, d, J=3.0 Hz)5 5.54 (2H, s); 5 MXT/E310p5/001835
mz 335 (M +1). Exanple 29
| - (I H1mdazol - 2-yl rrethyl)-25- hi oxo-1, 2,3, 5-tetrahydro
-pyrrol o[ 3, 2-d] pyri m di n-4- Cne Q (a) Ethyl
3-[ (I Himdazol - 2-yl net hyl ) am no] -| H pyrrol e- 2- car boxy

‘1 YR QMRS PR a5 28 B 1 28 - 4108 e 7686 763 6118 m), 7.65
- 7.%%})1,,3&@%& :7.§ai(%%gg,zgh@carzquﬁ1, fl?,ha.ds - (6(.86](?59 ﬁ)lrsrL@s (1H, 4,

, 1.30 mmol )and OHAc
J=228 Bl@), il (PH, 8);net hanol (5 L) was stirred at r.t. for

13 T | vent wa p d.} a a the
b, BR S df B a3 R doRr et ke BN Rer i eR 1 12814,
128'@9, en6amnd 12689 a0MEIS 1BAY SN 1A, 995200891} YOX86,VH09L6S, 104.70,
et hyl acetate. The conbi ned organic | ayers were dried

1044y SOH; 4410t ered and concentrated. The crude product

hJ £ by, flash col unm chromat ogr aphy
MW%t ang?' gradient; 0 to 20% net hanol),
obtaining 0.30 g (99% of the title conpound. 1 NWR

DVSO-d6) d ppm 10.84 (IH, br s), 7.03 (2H, s), 6.79 -
EX&‘."GL?%&H, M, 5.76 (IH, br s), 5.68 - 5.57 (IH m,

-l gy olgot 49 L fudor afy e gt
one1). (b)

| - (] i d - 2: vl hy) ).c2- t hi px0-1..2..3 B&- d
3-Arpppr it BySSE A mIRaeH Gkt R Rotyprde G 0D wes
disédlvekBinhethanof 4 M1 apd Wersmadigidatdle €0.860 ¢,10068 ®aloll, NaCNBH;

of ethyl 3- [(l Himdazol-2- Irrethyl)amno%—ll—l— . .
(093 5,0 2 ol an R (R0 Ded)-37 mmosverpansed  herpalting mixture
st TERANOL. 16 Bl s Holth Vicho R BERSIEE AL
distdleed O HUE, BarLyasdmkthadoli(b ndijBahay{ Ebthiccyardth 0078 mL, 0.58

7 m) and heated at .80 OC for. _Ih. The crude product .
mmpl) whs ¢ qegtaga aﬁ?roptmlpg #i T ot 3 0 payss tengigture Was concentrated in

vacuo. The residue was dissolved in ammonia (7N in methanol, 3 mL) and heated at 80 °C
for 1 h. The precipitated product was filtered and washed with methanol, followed by
diethy! ether. The crude product was purified by preparative HPLC, obtaining 0.017 g
(13%) of the title compound as a solid.

OC 710/07

'H NMR (DMSO-ds) & ppm 12.49 - 11.78 (3H, m), 7.53 (1H, s), 7.30 (1H, d, J=2.8 Hz),
7.05 (14, s), 6.36 (1H, d, J=3.0 Hz), 5.54 (2H, s);

MS (ESI) m/z 335 (M +1).

Example 29
1-(1H-Imidazol-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-
one

(a) Ethyl 3-[(1H-imidazol-2-ylmethyl)amino]-1H-pyrrole-2-carboxylate

A reaction mixture with 3-amino-1H-pyrrole-2-carboxylic acid ethyl ester (0.2 g, 1.30
mmol), 2-imidazolecarboxaldehyde (0.15 g, 1.53 mmol), NaCNBHj3 (0.082 g, 1.30 mmol)
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HPLC, obtaining 0.110 g, (35% of the title conpound

as a white solid. 1H NVR (DMSO-d6) d ppm 12.46 - 12.14
W@ 2066/060465 11. 81 (I H, br s), 7.28 (IH, d, J=2.5P¢®$E2005/001835

6.99 (IH s), 6.79 (IH s), 6.13 (IH d, J=2.8 Hz),

5.67 (2H, s); Ms (ESI) mz 458 (M +1). Exanple 30

[ -[(5-Chloro-| H benzi m dazol="2-yl ) met hyl ] - 2-t hi oxo-1, 2

, 3, b-tetrahydro-pyrrol o[ 3,2- d] pyri mdin-4-one (a)

Et hyl _
ands‘(t)vyﬁfléoéﬁ k- §-mal inpeihannl (52111}1) Wﬁgﬁmﬁ g‘rrﬁtng}r 2 bH_TB§ solvent
wa%%xgahlgfﬁlge:dlciaﬁzgwe{r@ttﬁe Lol RR WA Ak HIvEL gf gh facetatet. Washed with water

yrrol e-2-carboxylic aci

thyl ester
and( e Qqukogs 1 eSwanoit)acteia@iBHEit ghylsizetgten _Tge epmbined qeganic layers

el B BB R0k b5 i by s

~chl oo e i | IRID0Y8 Uk, Gbtaiirfe 0.30
001%1“%?) vvagééailladédﬂe%dg, pictls o\%lgn%yg@ ANON] SRS al s 26( Gbltanfi% s

(0% ftvritieocompaund. The resulting mixture was allwed to

. ) _ t |
' R PRAS2) 8 Rbr 19§ L o S0 BRE 5 R PO R ). 576 (1
br £05.880 537 (RHImNCNBEAES d, 0=98 $1))4. 19281, al et Aifitt),this (1H, 5), 1.26

reaction mxture was stirred at 4h. The reaction
CHyitxifrleH@as neutralized with 2M NaOH and diluted with

. tracted with water and the organic
M PRI 1 °

‘(Na SO ) and concentrated. The crude
(bpi-giiEdinidbasi-Dybndihyds 2skiokd-dsh3, §-edtemhydicnpamelo (3 2-dfmyyimidin-4-
(hept ane/ et hyl acetate gradient; 0 to 100% et hyl
Onfcetate), obtaining 0.074 g (46% of the title

Ben?id%j %EMO%M@.(%, 3)419nRRBMvas28déd 10 a ffired)solufioh df ethyl 3-
I'H, s), 7.44 (I'H d, J=2.0 Hz), 7.22 (IH, d, J=2.0 .
[(1Hzmidgrob8-ylinehyBymire |6 H-pymeplet2-careaxylpte£0.3 241 89 nyped) in CH:CL,
4 %i_% ag(MZnE% lzlgl((%;}?]L) a:llnd?’ tﬁe %}@uret Wa§] s'_ﬁ@feﬁ a't_lf.z. oM. (T[%glszlvgﬁtzxwas
evdpobdt&t Bhloeli®ahdthe eestdus wazdissoRredlin amidoyid (72 inhhethanal,, 2mL)

, 3, 5-tetrahydro-pyrrol o[ 3, 2- dJpyri mdin-4-gone A .
and beated @ﬁ@fc’c)e/ﬁoh g,h.pée{c[r(l@e[ PRt aszarsJ iltrated and pur?frl]ed by preparative

Zi-m |- ' - @- 2-
HLE DRI T FE O TR s g BBENIE o
'HINMBS(IDVISOL&3 .5 ppvir 100162~ 1) 4 (@IS, m), 11.81 (1H, br s), 7.28 (1H, d, J=2.5
Hz), 6.99 (1H, s), 6.79 (1H, s), 6.13 (1H, d, J=2.8 Hz), 5.67 (2H, s);
MS (ESI) nv/z 248 (M +1).

Example 30
1-[(5-Chloro-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one

(a) Ethyl 3-{[(5-chloro-1H-benzimidazol-2-yl)methyl]amino}-1H-pyrrole-2-carboxylate
A reaction mixture of 3-amino-1H-pyrrole-2-carboxylic acid ethyl ester (0.077 g, 0.5
mmol), NaCNBHj (0.057 g, 0.9 mmol) and HOAc (0.030 g, 0.5 mmol) in methanol (4 mL)
were stirred at r.t. fo 5 minutes before 5-chloro-1H-benzimidazole-2-carbaldehyde (0.144
g, 0.8 mmol) was added, followed by addition of CH,Cl, (1 mL) and DMF (0.4 mL). The
resulting mixture was allwed to stir for 16 h at r.t. under nitrogen atmosphere. Additional

5-chloro-1H-benzimidazole-2-carbaldehyde (0.030 g) and NaCNBH; (0.015 g) were added
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added to enhance solubility. Benzoyl isothiocyanate

(0.045 g,0.28 mmol) was added and the m xture was
wa@riosiedes or 1 h then concentrated in vacuo. TPET/SE2008001835

internedi ate was taken up in ammonia (7N i n nethanol,

2 m) and was stirred at 70 £ for 1.5 h in a seal ed

vessel. After cooling to r.t>" the precipitated product

was col |l ected by vacuumfiltration, washed with

di et hyl. ether and dried, ,ohtaining 0..033 439% ..of , .
and the IEHPRIBFBERES SHareg oy (edEAqT f‘?&@&ﬁ)&# Wé%ha%% wifh 2M
Na?ﬂ'ﬁnﬁﬁﬁl%?éd(\ﬁilfh et{] stbtate! B4 BadtediwitDwatdr ad thd bgasik layér Was dried

IH d, J=8.0 Hz), 6.21 (IH5 s), 5.88 (2H s);

(N#80h)) andfcon@3@-ated] ThY cruix prodhet v@s purified by flash column

| -1(4,5;Di nethyl -l H benzi mdazol ;: 2- t hyl ] - 2-1.hi
bk PR (R DB i T i) 7 R el Oty o.074
g (4699 8} tABtiNY brddiedenzi m dazol e- 2- car bal dehyde

3, 4- Di net hyl benzene- |, 2-di ani ne

1 Y _ : (0.409(4%{3 3.0 nmol )

H 2R (CB6ILo ocpoe8 28 (Wi tor ).07- 366 1y 5).6-4 (hibid) 1550 Bi). K2 (1, 4,
f

A BT e o it A0 0,467 eyt ufien 3 o

J=6®Hhgr |iquor was extracted with chloroform (4 tines).

The gH was set to 12 using 2M NaOH and the resulting
M3 S m@@cﬂ@f{ﬁé}e was collected by filtration. The

A IS LD ORI o rrlfs.2

d]@dggﬂj%{)ﬁdn enzi m dazol - 2-yl thyl 1l am not 5|1 [.1Q
SRS A B DI A by BB

car%gmit_e eSO %,((QZ@ﬁﬂn(ﬂ) inQCH, @ Way stirred for 5 minutes. DMF (0.2 mL) was
4, 5-di et hyl-

| Hoenzi m dazol e- 2-carbal dehyde (0.130 g,
addpd 6 enlranicy selnbilinoRenzay] duthigeyapatp €0/ gao-i;%m@ogtwwaé‘ged and
i_n. et hanol. ! i1 ,
L UA0 B 0 LR DA i s

tak&h @p firea@inoal (TNhwicha@dy 2nel) aial waedirmidta 7@ MCNaOHS dirid a sealed

the sol vent was renoved. in_vacuo. The ]rgesi %lg,e was )
vesspls Adlenerpling ter-hyhe preeipieied Rrrfusty asealieatedidy yagim filtration,

wa%(@ \gl:}lggig{hg} %@gﬁndm’\ggedsjsﬂt%ﬂix{g“éﬁ@ﬁ% (4 BBFOGROEROPIAESs a white
solid.

' NMR (DMSO-de) § ppm 12.33 (35, br 5), 7.48 (2H, m), 7.32 (1H, 5), 7.17 (1H, 4,
1=8.0 Hz), 6.21 (1H, 5), 5.88 (2H, 5);

MS (EST) m/z 332 (M +1).

Example 31
1-[(4,5-Dimethyl-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-
pyrrolo[3,2-d]pyrimidin-4-one

(a) 4,5-Dimethyl-1H-benzimidazole-2-carbaldehyde

3,4-Dimethylbenzene-1,2-diamine (0.409 g, 3.0 mmol) and dichloroacetic acid (0.768 g,
6.0 mmol) in 4N HCI (10 mL) were heated at 100 °C for two days. After cooling to r.t. the
mixture was filtrated and the mother liquor was extracted with chloroform (4 times). The
pH was set to 12 using 2M NaOH and the resulting white precipitate was collected by

filtration. The crude product was used in the next step without further purification.
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purified by flash colum chromat ography (heptane/ethyl
acetate gradient; 0 to 100% ethyl acetate), obtaining
w@2mhioer6s0l i d, 0.043 g (27% of the title conPOI/RER00HE01835
a tautomeric mxture (1:1). 1HNVR (DMSO d6) d ppm
12.15 (IH s), 12.04 (I H, 3)6 10 81 (2H, s), 7.26 (IH,
d,J84Hz) 7.12 (I H, d86 6.94 (2H, d, J=8.4
6.72 (2H, s), 5.93 (2H, s) 5. 70 (IH, s), 5.61

4H, dd, J=9.2, 6.0 Hz), 4.22 (4H, ,
Msgh%?‘t‘)éﬁﬁgl’ﬁ bt (3H s). 2.29 (6H) s). 1. 4 (GEI)
)'Ethyl '?B{Oﬂ ESlimérhyl- RLBehNMtlkol-X- 9?methy ]]amzno {1 IH-pyrrole-2-

;z Di net hyl -1 H benzi m dazo 2-t hi oxo
Ca"bf?x}’ 18 5-tetrahydropyrrol o[ 3, 2-d]pyrini d| n 4 one

3- AR H-gyrple-2:carboryli peid et ester (0.07 & 0.5 o)y 4.5 dimgethyl-1F-

benzi-rmdﬁzlfoﬂﬁ ?’a‘rbamehycx'ie)z/(lozme 5g( 0. 764]31‘[181) gﬁd H‘OAIGT(I] ()45/‘@3) 75 mmol) were
i.ssol ve . ). and_benzo

stirjed g me%paﬂ@t@f Bligred gy h %len ﬁﬁNﬁ?N\E&é Sbeiegulting pyixture was

stirelllaf F1. @& & h. rTh% edcBbn ﬁngtulé AL Yﬁﬂ&ed\’@ﬁh ) % dn'a the solvent

vacuo. The residue was d N amoni a
Wasrtetrhacrbin) vaamj Theatsduc was?diss@ltferdnn 2thyl acetae amhémaed with

watl R e et B SRR e e TP ST oy cgwas

purdietitby fFagh bélumd. &&ﬁm&ogr fﬂ@ (llﬁﬁtah%th%wéieﬁa@ ?ﬁﬁ%’f‘@,to qeo% ethyl
(

taut oneric m xture ppm 1
acetfateyy obdgining . vziste(szhd, %94 10 Qﬁrqhe title gerppanndz ys a wumnenc
J=8.0 Hz), 7.08 (IH, d, J=8.0 Hz), 6.92 (2H,
mlxﬁhyﬁlg)o Hz), 6.14 (2H dd, J=8.0, 2.8 Hz), 5.89 (2H,

"H NMR 5318160( ahis ppm 12215141}1 &bj 12504 (18, 3Y, 10%&1 (ZH) 5), 2.2891H, d, J=8.4
HZ)Eié%f% d=8.0 I§Iz)( % 94 (Z}rf d,J=8.4 Hz} 6n712 (2H s), g 93 (2?—1 s), 5.70 (1H, s),
5.6?@?—[3 %%?%ﬁilr{jtﬂ 3@brbyd 6%#1@' ?2? HZmY, P24 &, ANHLERY 51, 9.29

, riinidin-4-on
(6H3s)Al30d¢6H; m);ono- | H pyrrol e- 2- carboxylic acid ethyl

Al no- | H | en- car boxyl i id ethyl est
MSTESE S8 Mol }was di ssol ved in HOAC (1 M) and
() bwwmmy@qﬂc&n%zsazoﬂz@mwy-Q@ﬁw%iql@ds 5 18fan dro-

mxture was stirred for , and the resu
pyrigho[8e-dlpsuimdin-dtenenas coI I ect ed by filtration and

EthWaS’3 ?[?Q 5 VHthethyl-lH—benmmldazol- 2-yDmethyljamino}-1H-pyrrole-2-carboxylate
(0.043 g, 0.14 mmol) was dissolved in CH,Cl, (1.5 mL) and benzoyl isothiocyanate (0.026
g, 0.16 mmol) was added. After stirring at r.t. for 1 h the solvent was removed in vacuo.
The residue was dissolved in ammonia (7N in methanol) and heated to 70 °C for2hina
sealed vessel. The solvent was removed in vacuo and the residue was purified by
preparative HPLC, obtaining a white solid, 0.008 g (18%) of the title compound, as a
tautomeric mixture (1:1).

'H NMR (DMSO-dg) 5 ppm 12.18 (2H, s), 11.98 (2H, s), 7.28 (2H, t, J=2.4 Hz), 7.19 (1H,
d, J=8.0 Hz), 7.08 (1H, d, J=8.0 Hz), 6.92 (2H, t, J=8.0 Hz), 6.14 (2H, dd, J=8.0, 2.8 Hz),
5.89 (2H, s), 5.86 (2H, s), 2.41 (3H, s), 2.37 (3H, s), 2.29 (3H, s), 2.28 (3H, s);

MS (ESI) m/z 326 (M +1).

Exemple 32
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di ethyl ether. The title conpound (0.136 g, 97% was

obtained as a white solid and used in the next step
wowaokoex46s urt her purification. 1H NVR ( DVMSO d6RCTSEZONS/001835

11.67 (IH5 s), 7.05 (IH, s), 6.02 (2H, br s), 4.25

(2H, q, J=7.2 Hz), 1.28 (3H,62t, J=7.2 Hz); MS (ESI)

mz 233 (M +1). (D)

4- Br ono- 3- (i sobutyl am no) - I H-pyrrol e-2-carboxylic aci d

7B o LR oL LB po 38 Gy B IR Ta 2 By itaiin-§-one
(a) BSARMbYL @jo%hw-?yﬁrgleoiﬁ%aﬂ)oxﬂicg&zmw esWgre stirred in
CH2d 2ZMeOH for 2 NaCNBH3 (0. 065

3-Againg- 16kpyrmale- —caﬂwxmm@c@@tmgstér (0P 268 Orﬁmlrr)ol)/\m isspdiend in

nd,t and. t hen
HO P b MRet s S fimontvus Riief Mot ikl 5 stired
for (l lﬂat&?@.ubﬂd the agxdltdeEhBEpZc{fitale wildoledtedBY EilRdibathndRehshed with
he m xture was continued stirring at 50 OC qvernj ght,

dleﬂlﬁbeth%ra’éhq: ke prmpQind Q36 mett %&W@& ebtained as 2 whiltkgelig and used in
theigh%dﬁ!l?g‘plt%@l %rﬁ&llﬁge& 5 were renmoved i n vacuo. The

in ethyl acetate and extracted
H WMk (DMS&)—dg)'Bi’@noﬂ géﬂi i(tH) 9y R05 WES, s)r6.e2 (AHb2 $D4)258RH, q, J=7.2

€ e crude product was purified by flash
Hz)eﬁ%r@{{ ﬁ 'g%ﬁzg’hept ane/ ethyl acetate gradient, 0 to
MS@%‘I?%M3 e) obtaining the title conmpound
34% as a white solid. 1HNWVR (CDC 3) d ppm
(b)64 BEonéa ﬂ(zssbuwwntym)(ﬁﬂpyiqplea&Ea@okizléc acgl egylstr d,

3- A(r%\HO abro?]mel]% p¥E§ %r{%ggi]lbc O‘Z%g'%lfsieﬂ/io_ i?jg &y C§8 mmo% and

1sol7utﬁ’famﬁyde (0981 ¢t ¥193 2ninbi %Me‘lsﬁr?e&nijﬂﬁl{m&!ﬁ{ (003 0% llhllb @t r.t. for

enzo |soth|oc§anate

2 haNAGNBHAB0S SeOhaden) el HOMSI QOB E, OFY Pupps mssaatded and the
i QY RRILO) ek HPNId G5B GRIBRAY! o 13 Ao

ester he resulting
1sobﬂt)<thl&ehy&ﬁ3 eqmvr)r@d NdCNBH; (0L Dequiv.h weef atded ahd iesmixture was
concentrated in vacuo, The residue was dissol yved i

Congmmqstgrvegzm 30 Grevarmight. The reachipny mixgresyas negalizedp
Nagg 50 glt 3n 31’1\? ﬁ'letsbﬁféﬁ{s RS G dd iV ITERE ?é%ﬂiue V\Jas q}lﬁ?‘%ﬁn ethyl

m xture was stirred at 80 OC f
acefhbeeand oxtnacted m wasel. dtie Dtgamctlayamhstdh]ed N ezﬂ(hb tumt ehcentrated.

o A s LSRR e .
to 3@%@@?‘%6&1@&) Qebfaining the title compound (0.040 g, 24%) as a white solid.

"H NMR (CDCls) § ppm 6.75 (1H, s), 4.32 (2H, q, J=7.2 Hz), 3.28 (2H, d, ]=6.8 Hz), 1.85
(1H, m), 1.35 (3H, t, J=7.2 Hz), 0.97 (3H, d, J=6.8 Hz);

MS (ESI) m/z 289 (M +1).

(¢c) 7-Bromo-1-isobutyl-2-thioxo-1,2,3, 5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
Benzoyl isothiocyanate (0.034 g, 0.2 mmol) was added to a solution of 4-bromo-3-
(isobutylamino)- 1H-pyrrole-2-carboxylic acid ethyl ester (0.050 g, 0.17 mmol) in CH,Cl,
and the resulting mixture was stirred at r.t. for 1 h before it was concentrated in vacuo. The
residue was dissolved in ammonia (7M in methanol, 1.5 mL) and stirred at 70 °C for 4 h.
Additional ammonia (7M in methanol, 1 mL) was added and the mixture was stirred at 80
°C for 5 h. The mixture was cooled to r.t. and the precipitated product was filtered and
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g, 55% was obtained as a white solid. 1H NWMR
(DVMBO-d6) d ppm 12 57 (2H, br s), 7.58 (IH, s), 4.92
W@ bods/oba465), 4.42 (IH, br s), 2.39 (IH n), O.Pdr/fB1dp5/001835
d, J=6.4 Hz); M5 (ESI) nmz 303 (M +1). Exanple 33
| - (3- Chl orophenyl ) -2-thioxo-J, 2,3, 5-tetrahydro-pyrrolo
[3,2-d] pyrimdin-4-one (a) hyl
3-[(3-chl orophenyl )am no] -1 H pyrrol e- 2-car boxyl ate A
m xtuyre. o

S e B A SRR 5,351, S B e
g, ﬁ%c)]we@ dﬂ@ﬁlzédas%d\%ﬁi@@@lﬁ.(o- 048 g 0.052 rnnol),
rac- BINAP (0.048 g, 0.078 mmol ) and cesi um car bonat e

'H NMBgDYISQ-de)sb ppm 1 SRA2HNexes) sH5 & 1HLG), 492 (LR bsehteld (1H, br s),

ol afo) Vi unc [ trogen at nosphere overnight.
23%@%’(%?@]‘1 @%Pdﬁ"ﬁ‘@% 10 g, 0.1 1 mvl) and
MﬂE%i)BthX(@/{Jd)l g, 0.18 mml) were added and the

reaction was continued stirring at 100 C overni ght.

Addi ti onal 3-bronochl orobenzene (0.15 g), Pd2(dba)3

0. g) and R3S-BINAP (0.098 g) were added and the
Exérélggetglﬁon was continued stirring at 100 OC for three
1-(3@lokbphenyl)-2ethicxact, 315-tetvahy deo-paerofe]8)2ed] plynilngidin-4-one

anol and the r sultin?]sol ti.on s filtered. The

th
(a)%ﬂlﬂtlﬁaﬁ(%’cw&@lg‘\?ﬁﬂ Rl LRS- PV 1 esi due was
[ £i | . t | 3.
48 s O g1

al ntn
brofebDIahe2GY03D g e intoheP exbilmys (048 BHONSR nuaok) 13y HINAP

B8l bl e oo R it
sea@bdglﬁicfd\%vet\hialQﬁ&e&iif@%@n a@m@?plfei'd‘bvei‘ni%ﬂﬁﬁdaitidﬁﬁ], Pd(d%2); (0.10 g,

(2H, q, J=7.2 Hz)5 1.38 (3H t, J=7.1 Hz); MB (ESI) |
0.1 ymmol and MS-B;NA{PMP- 1]1.g, 9-18hweD presngdded znd ghegeaction was

2. 345 - .. im din-4-
congfinge SRl af OO ThiaR ol ol YR MAoherdBf (0159,
Pd4(8b4); (0.098E)sanddUSBINAR{(998 H-Wdr8-added and the reaction was continued

_chl orophenyl )am no] -1 H pyrrol e-2-carboxyl ate (.Q.05 ,
stiging @t HRHTG Tarihrepimare deyss The jeactiopempstyze \ras s tighiosgol and

the(arggx%@? sgo@u%tﬁfn%&lﬁlterég ik iRRAE WAS BE DOtk ® M HNG ¥R HeGesidue was
purified by flash column chromatography (heptane/ethyl acetate gradient; 0 to 30% ethyl
acetate), obtaining 0.052 g (15%) of the title compound.

'"H NMR (CDCl3) & ppm 8.42 (1H, br s), 7.17 (1H, t, ]=8.0 Hz), 7.14 (1H, t, ]=2.0 Hz),
6.96-6.94 (1H, m), 6.87-6.84 (1H, m), 6.82 (1H, t, J=3.0 Hz), 6.32 (1H, t, J=3.0 Hz), 4.35
(2H, q, J=7.2 Hz), 1.38 (3H, t, J=7.1 Hz);

MS (ESI) m/z 263 (M -1).

(b) 1-(3-Chlorophenyl)-2-thioxo-1,2,3,5-tetrahydro--pyrrolo[3,2-d]pyrimidin-4-one
Benzoyl isothiocyanate (0.035 g, 0.22 mmol) in CH,Cl, (0.5 mL) was added to ethyl 3-[(3-
chlorophenyl)amino]-1H-pyrrole-2-carboxylate (0.052 g, 0.20 mmol) in CH>Cl; (0.5 mL).
The mixture was stirred at r.t. overnight. Additional benzoyl isothiocyanate (0.035 g +
0.035 g + 0.035 g) were added over 6 h and the reaction was continued stirring at 50 °C for
3 days. The solvent was removed in vacuo and the residue was dissolved in ammonia (7N

in methanol, 4 mL). The reaction was heated at 50 °C for 2 h. The crude product was
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0.035 g + 0.035 g) were added over 6 h and the

reacti on was continued stirring at 50 OC for 3 days.
wab@emad4e®nt was renoved in vacuo and the resiPUESEHESS/001835

di ssolved in ammonia (7N in nmethanol, 4 nmL). The

reacti on was heated at 50 C /0" 2 h. The crude product

waspurified by preparative chromatography, obtaining

0.009 g (15% of the titIe compound as asolid 1H NMR

12.41 br, 60-
purifieglf yprg%arf.tpfq I}T):g@mat?gr phtana}né 9.0%9§ (Hg‘y ? V3 I@élﬂ(e mpound as
asﬂl J=2.8 Hz); 13C NWR (DI\/BQj 6) d ppm 173.8, 152.8,
141.5, 137.9, 133.5, 131..3 129.0, 128.6, 127.7,

'H MR IPMIB-d) 5 9em712. m(?(}ESIr)S) .60-758 @™ a)) 7456k BRAEL, m), 7.25
| on of MPO inhibitory
(ld;/:a( md@f 315 é&ﬁ?ﬁﬁo@ﬁ?ﬁ ’pat ent application WO
B ROAMVISO-dh 8 pphal 188 al50 e, ¢al.5ar37.9/118%.5013 eI des.6, 127.7,
according to the invention was tested in the fol |l owi ng
127%%r1d 83, 9%7mh|ch t he conpounds were either tested al one
ce of added tyrosine: Assay buffer: 20
MS%@IS %}um p | um phosphate buffer pH 6.5 containing
10 mM taurine and 100 mM NaCl . Devel opi ng reagent: 2
mM 3,3 ,5,5 -tetranet hyl benzi dine (TMB), 200 nmM KI,
200 nM acetate buffer pH 5.4 with 20 % DW. To 10 ni
di | uted conpounds in assay buffer, 40 ml of human
WP% (final concentration 2.5 nM, with or without 20

et Kt Getmiien of SEC b0t o BHS recry Bafel amplicaton

WEb2/B908 7B Mnd @{mﬁé&?}%}ﬁi actVad 0P Lorfthouid BRBrdidd @8he invention was

concentrati , Oor aSsay buffer alone as a
tested it the Followsiigescaebd énl whithttks canppuhdd were efther tdstedmlonetasn the
at anbi ent tenperature, the reaction was stopped by
pregenas pkpdded o ny/ M of catal ase (fi nal
concentration 18 ng/n1) The reaction mxture was | eft
for an additional m nutes before 100 m of TMB
Asélt?‘b%lffép'fl@gml‘/le@ﬂ RM\@§S1@H%ﬁQsphﬂé%uﬁ§PHHt6 S)Eoﬂiémﬂigsl@ﬂm[\/l
, 5, 5" -tetranet hyl benzi di ne formed was
munnasm&BM)mmdﬁhChbout 5 m nut esusi ng absorbance
spectroscopy at about 650 nM |C50 val ues were then
det er m ned usi ng

Developing reagent: 2 mM 3,3',5,5'"-tetramethylbenzidine (TMB), 200 uM KI, 200 mM
acetate buffer pH 5.4 with 20 % DMF.

Sc

»—g

To 10 pl of diluted compounds in assay buffer, 40 pl of human MPO (final concentration
2.5 nM), with or without 20 pM tyrosine (final concentration, if present, 8 uM), was added
and the mixture was incubated for 10 minutes at ambient temperature. Then 50 pl of H,O,
(final concentration 100 uM), or assay buffer alone as a control, were added. After
incubation for 10 minutes at ambient temperature, the reaction was stopped by adding 10
ul 0.2 mg/ml of catalase (final concentration 18 pg/ml). The reaction mixture was left for
an additional 5 minutes before 100 ul of TMB developing reagent was added. The amount

of oxidised 3,3',5,5"-tetramethylbenzidine formed was then measured after about 5 minutes
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wda 206/08265ave | C50 val ues of

usi

Wheltetse

standard procedures.

ver si on

of the above screen,

When tested in at

| east one

t he conpounds of Exanpl es

indicating that they are expected to show usef ul
t herapeutic activity. Repre

in the f
(1) wher

ol l ow ng Tabl e. d ai
ein: at

| ess than 60 MM PCT/SE2005/001835

ntative results are shown
1. A conpound of formula

the other represents Oor S; L represents a direct
oanéd spe@rdscapkitl 868 650aiM. Bl WhRBeweR! thew aétkimined using

i'ncorporating a heteroaton1se|ected fromQ S(On and

stardrd proa¢diresl Kyl ene optional |y incorporating one or two

car bon-car bon doubl e bonds,

| east one of X and Y represents S, and

and sai d al kyl ene bei ng

optional Iy substituted by one or 4 5 nore substituents

sel e

1 BRIk

said

Oﬂh}/g )gg;/rlggﬁ Qﬂee&qqgﬂnay gf ﬁﬁnﬁ%les 1to

32 2RI 109@VAlMes JTAEs R0 0L, thdichtiag it t}fegjaa@@mecﬁea t Kteow useful
n represents an |nteger O 1lor 2, R

thempeutesehivisy . Reprasgentivoresiljs axe skaawm o thel fcdlro“pag Table! y
unsaturated 3 to 7 nmenbered ring optionally

i ncorporating one or two heteroatons sel ected
i ndependently fromO, N and S, and optionally

oxygen;

i ncorporating a carbonyl

gr oup,

optionally substit

ut ed

by one or nore substituents independently selected 9 9

nd
ut ed

and

10 2 3 firom hal ogen, SOZR , SOZNRaRbitidder 4pG 0 7
alkyl, € to 7.al kox CN, gsﬁ”c?b %
COR, said al kSag?’P:S’é‘ﬁﬁg opti ( ongﬂﬁ fr 3 eer subst
by d tqo 6 alkoxy and said alkoxy o v

i ncor ponjati ng a_carbo adj acent to t oxygen, &
sai d gl L. Jagi st i ﬁm..ﬁ *hurther s QQL4I}IJ‘?€d by
hydr oxy or a tE?(aﬁl ?elgoxy am&l sai d al ky4, or al koxy
opt i onal; ]

oxygen or at aByafgisilttion in|the al kyl1.1

/
e
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orii) an aromatic ring system sel ected from phenyl,
bi phenyl, naphthyl or a nonocyclic or bicyclic

whedenaasdMati c ring structure containing 1 toPGI/SE2005/001835

het er oat ons i ndependently selected from O 5N and S,
said aromatic ring system being optionally substituted
by one or nore 9 9 10 substg%uents i ndependent |y

sel ected from hal ogen, SO2R ,""SG2NR R, OH, C | to 7
alkyl, CIl to 7 alkoxy, CN, CONR 2 R3, N R2 COR 3 and
COR 3 ; said al koxy being optionally further
SHhstituted by CI to 6 al koxy and sai d al koxy
optionally incorporating a carbonyl adjacent to the
oxygen, and said al kyl being optionally further
substitute h oxy or CI| to 6 al koxy and said
]alK?Fmﬂﬁmgﬁﬁgg%n%%ﬁﬁbnally i ncorporating a carbonyl

adj acent to the oxygen or at any position in the

al kyl; 1122 R rreepprreesseennttss hydrogen or hal ogen
or a carbon optionally silibstitidted with one to three
hal ogen atons; at e N rednce, R, R, R, R, R
R and R i ndependently TYepre$enty hydro , Cl t o6
alkyl or CI| to 6 alk Sai | koxy gg?ionally

i ncorporating a carbghyl Nadj adept to the oxygen, said
al kyl being optionally furtherRsubstituted by hal ogen,
Cl to 6 alkoxy, CHO 2 16 al kanoyl, OH, CONR 7R8
and NR7 COR8 ; 23 45 9R0 or the groups NRR, N
R R and N R R each independently represent a 5 to 7
nmenbered saturated azacyclic ring optionally
wRgQpporating one additional heteroatom sel ected from
O, Sand NR, said ring being optionally further

a8 ldasttdne wf Xchnld Yrepedsagef, and the otberGeplesentsy) oS50, C2 to 6

al kanoyl , .OH, R R d NR 8 ;.7 11 at .
TosPFPoTice A AESS g&%r, d ﬁoaﬁﬂﬁﬁe% aaéé é\%@ﬂ? Pvlqneﬁ}f Ecppprating a
HAYHS Q88 @el@éte@ﬁbmi%@é_@)n%MR6 Qhid 41181dnB SpHERAYP idNoFbdRting one or

represents a 5- menmbered saturated azacyclic ring
toptcarboalchspon double bonds, and said alkylene being optionally substituted by one or

more substituents selected independently from OH, halogen, CN and NR4R5, C1 to 6 alkyl

and C1 to 6 alkoxy, said alkoxy optionally incorporating a carbonyl adjacent to the
oxygen;

n represents an integer 0, 1 or 2;

Rl represents hydrogen, or

i) asaturated or partially unsaturated 3 to 7 membered ring optionally incorporating one
or two heteroatoms selected independently from O, N and S, and optionally incorporating a

carbonyl group, optionally substituted by one or more substituents independently selected

from halogen, SO,R’, SO,NR'R'®, OH, C1 to 7 alkyl, C1 to 7 alkoxy, CN, CONR’R’,

NRZCOR3 and CORS, said alkoxy being optionally further substituted by C1 to 6 alkoxy
and said alkoxy optionally incorporating a carbonyl adjacent to the oxygen, and said alkyl
being optionally further substituted by hydroxy or C1 to 6 alkoxy and said alkyl or alkoxy
optionally incorporating a carbonyl adjacent to the oxygen or at any position in the alkyl;

or
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i ncorporating one additional heteroatom selected from
O, S and N R ; and pharmaceutically acceptable salts
wao b@oeefsps Wit h the proviso that the conmpounds PCT/SE2005/001835
-b-D-ri bof uranosyl - 2- oxopyrrol o[ 3, 2-d] pyri m di ne-
4(3H,5H)-thione, |-(2,3,5-tri-0-benzoyl -1 -
b- D-ri bof uranosyl ) - 2- oxopyr rggo[ 3, 2-
d] pyri m di ne-4(3H, 5H) -t hi one
5,7-dinmercapto-1,4,6-triazai ndene are disclained. 2.
A conpound according to claiml1, wherein R1
represents hydrogen.3. A conpound according to claim1
or 2, wherein X represents S and Y represents O 4. A
iy oapaomdtiacdog syktany selestest mcprmphenyﬂ bphenpienaphthyyor a monocyclic or
esents S and X represent.s.
b%@&%ﬁtﬂaﬁr@aﬁ%ﬁg}%ﬁwﬁ?e Erinse 1 33 Baterupfie o iingeptly seleted
flgH(@ Gy o Eesa?d a&ﬁ@ﬁ@ﬁﬁ%‘&fste@l bdifs (?p’cﬁ‘Jnlﬁ!SL fMStitu®aiby one or more

yl'ene optiona substitutegd by oge;or nore

siistituon® rlekodpnihpsclottaddmn bildzes SOR SPANR By Qheopo 7 alkyl,

Ry ey G GO o8 waRnAEoRord R fine cprgny

ﬁ!EMle? Bbsffutddl; ﬁo é chg(yae{nﬁ‘giﬁﬁ alkbxy Dp GNP #RErREARE A dAfbonyl

to any one of clains 1 6, whereih Rl represents a
adjatant &t thel ovygepparidisaid aj/ky]l bs]ag wptitretly Surther ubsetutedrbychydroxy or

ring optionall ncor poratin ne or t het er o

Chep Bl ndensd Ak on TR ahipos g+ Giony Liageegs to the
rogg i%n%ﬁl@r yl group; said ring being
ona bstitute y one or nore substituents

R dapesds myﬂmgmmtogdn br oarhad aienalliGubstiued aithydne g three
a to 6 al koxy, said al koxy being optionally further
hglepen #tewsed by O to 6 al koxy 8 A conpound accordi ng

al Qacﬁ%clﬂféﬁcé)fchi{%“ IQ% RE, Ré 10 anie %cﬂ: %deﬁ@ffe%ﬁe%éﬁtfhy%gen Cl

aromatic o ring system selected from pheny bi phenyl ,
68 atkyhyd CDio Galkomesaidalkaiyoptiondiyriachrpetitngracasbedyl adjacent to the
ring containing 1 to 3 heteroatons ﬁepend

tl
O EEBe S aliwlobﬁnts Omoaﬁbf fgrtheysustifyt glogen én %’ ip afoxy, CHO,
g 1 @'ﬂf’ @%PNI@W@)I@? nmore substituents
epen e egt

porg halogen, O to 6 al kyl and
oelthet g?oxﬁ)SN Ik d!xyNRs Ri dndiNRORY dpeh mglepgtdcmbaﬂepgesefrm rtSHef7
substituted by C to6alkox 5 9. Acorrp?1
neasRtisE st sagyrated @4aathcrlngma%qlgr IRCORASRIEEANCS éﬂonal heteroatom

sQl@&tje(? A3k J, §MRi ]L,”sﬁg rﬁk bt':i(ﬁg optionally further substituted by halogen, C1
to 6 alkoxy, CHO, C2 to 6 alkanoyl, OH, CONR’/R8 and NR7COR8;

at each occurrence R7, R8 and R11 independently represent hydrogen or C1 to 6 alkyl, or
the group NR7R8 represents a 5- to 7-membered saturated azacyclic ring optionally
incorporating one additional heteroatom selected from O, S and NR1 1;

and pharmaceutically acceptable salts thereof;

with the proviso that the compounds 1-B-D-ribofuranosyl-2-oxopyrrolo[3,2-d]pyrimidine-
4(3H,5H)-thione, 1-(2,3,5-tri-O-benzoyl-1-B-D-ribofuranosyl)-2-oxopyrrolo[3,2-
d]pyrimidine-4(3H,5H)-thione and 5,7-dimercapto-1,4,6-triazaindene are disclaimed.

2. A compound according to claim 1, wherein R! represents hydrogen.
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3 al kylene and Rl represents a saturated or partially
unsaturated 3- to 7-nmenbered ring optionally
w0 p@enegasat i Nng one or two het eroat ons sel ect edPCT/SE2005/001835
i ndependently fromO, N and S, and optionally
i ncorporating a carbonyl group, said ring being
optionally substituted by O e or nore substituents
i ndependently sel ected from hal ogen, d to 6 al kyl and
G to 6 al koxy, said al koxy being optionally further
b
3?%& cso[rﬂdnto%ci gcc&%dl%to Rt 11%#2%‘:2; gx)éﬁ%e R Iﬁgsﬁgﬁ %d@c f"e%ége&QO
substituted C to 3 al kylene and R1 represents an

SRR A R LA R TR L NS

ring contalnlng 1 to 3 heteroatons i ndependent |y
selected fromQ, and S, said aromatic ring hein

2 Pt §BHRRNRG acsorling W@%g}f daigisd 194 Ihersindy st 4&6&@?&1’@1 or
r@]‘gfeﬂ?sr@leﬁ)t') MkiBhL c1i8 Qu%feﬁéfbaﬁ% Qﬂt%hall%uﬂsﬁtu@d‘%y@ﬁle o Bfbre C1

to 6 al koxy, said al koxy ng optionally farther
tg@ladtoxyut ed by d to 6 al koxy. 11. A conpound
according to claim1, wherein X represents S, Y
represents O L represents optionally substituted C
@. & @nglokyd ecmerchmgjtoFAhy roa@ vedeinissl todt wheralnl Iy repridaits Clted

SRS o s SRS SRl 8 LB SIS

optionally substltuted CI to 3 al kyl ene and R1

represents optionally substituted pyridyl., 5 13.
T daccordingty any oge af ¢hpims LiRds e'hﬁfem R apprsscutn assasuated or

SRR At oA v

Mwabgemselq:md indepengrotln drons@i N a0d Spmdmptlbmlkygncqnporatmg a

c bg)lrjlt Iygfo%n tg%ﬁ?ﬁ% bleing optlonatl et ! gst%qucf)b)p gﬁeroc%lrr?cgre Suzos£j lu%}{

ihddpsnadently keleetedfromalogen, & 15totoedlld aydl CO 1@y bikoky[sBid24iebikp being
r|n1 4- on | met hyl') - 2-t hi oxo- 1,2,3
pgo?aégrriﬂﬁ%,sgbsﬁwteéﬁ%ﬁé to0 6%‘6@ i m di n- 4 one;

1-(2-fluoro-benzyl)-2-thioxo- 1,2,3
,5-tetra dro yrrol o[ 3 , 2-d] yr|n1d|n 4- one;
q. A[czm(@u 5&3@ Wy)oneomlmxly@énwyﬂ]emﬁtlﬁpr@mis ampargmatic

ri&'s&&%&%@ﬁé%@ﬁ%ﬂﬁ&h% Bipheny?, dAbRYYI JFaHva: 8r @0 frembered

heteroaromatic ring containing 1 to 3 heteroatoms independently selected from O, N and S,

said aromatic ring being optionally substituted by one or more substituents independently
selected from halogen, C1 to 6 alkyl and C1 to 6 alkoxy, said alkoxy being optionally
further substituted by C1 to 6 alkoxy.

9. A compound according to claim 1, wherein L represents an optionally substituted C1 to
3 alkylene and R' represents a saturated or partially unsaturated 3- to 7-membered ring
optionally incorporating one or two heteroatoms selected independently from O, N and S,
and optionally incorporating a carbonyl group, said ring being optionally substituted by
one or more substituents independently selected from halogen, C1 to 6 alkyl and C1 to 6
alkoxy, said alkoxy being optionally further substituted by C1 to 6 alkoxy.
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I
[
wa2@spexssdi n- 3- yl met hyl - 2-

thyl)-2-thioxo-1,2,3,5-tetra

| - (6-ethoxy-pyridin-2-ylnme
ri mdin-4- one;
th
2-
t

hydr o- pyrrol o[ 3, 2-d] py
ioxo- 1,2,3 PCT/SE2005/001835
d] pyri m di n- 4- one;

etrahydro-2H pyrrol o[ 3, 2-d] p

, b-tetrahydro- pyrrolo[3
| - butyl -4-thioxo-I, 3, 4,5-
yrimdin-2-one; O 69
| - (2-isopropoxyet hyl) - 2- thloxo l,2,3,5-tetrahydro-pyrr
oIo[3 2-d] pyri m di n-4-one;

éﬁ%tgﬁlﬁg% %c%rdg)gptmé a?rﬁﬁ?%h%feﬁ'ﬂ Jeb%&té oﬁroﬁaﬁy Lk to0 3
aﬂfy(eﬁe ahd 8k Yep?esm by by Hhe Rystdmh eslevtdd RorB phertyéthriptteysly

0 r.rol i,n-4-
PO sG AR PR P s Tneoaiping. | o plprgeigme
iNdebhdRhidy geléﬂt&i/ﬁdnﬂ‘(ﬂ |N1aIfH'S) @ﬁd aflonbdtic ring bemg optlonally substituted by
1- et hyl pi peri di n-3-y neth ] - 2-t hi oxo-

ong o @preawi?é#t@er}sg/mﬂme@[l@tlyzeléwﬁ‘} fioR hafagen.- C]o‘iﬁ’eé “allyl and C1 o 6
b A Sl peu ) By b 2.
1-(2- nethoxybenzyl) 2- thloxo- 1,2,3

1£5%%e%%ah%gr Oglﬁ%gﬁr ga[u%%ﬁ% he %{)E Eepéeserlilrsé 9rllgpresents O,L

refrede@isropkiyadlg-sapstiaktd 3 to Zalk]yteyw aud R} reprbsaneoptionally substituted

I-gé 4- di met hoxybenzyl ) - 2-t hi oxo-1, 2, 3, 5-t et rahydr o- py
[3,2-d]pyrinidin-4-one;

I -[(3- chloropyridin 2- yI)nEthyI] 2-thioxo-1,2,3,5-tetr

ahydro-pyrrol o[ 3, 2-d] pyri m di n-4- one;

12. Ajcomppied srseadineterelaipyls WhergingX Wp]rw@@tﬁ)?al Y ronresents, -1 |

I R AR _
cforfoelis GLOMINBENEA L % Eaikyists PUCR el Atfomatly ogriuted
pydid$k t et rahydro- pyrrol o[ 3, 2- d] pyri m di n-4-one;
1-(1Hindol -3 -yl methyl)-2-thioxo- 1,2,3

, b-tetrahydro-pyrrolo [ 3, 2-d] pyri m di n-4-one;

13: Al dondpetidd #9cehaig toZ:lemlanEWhyﬂei)rr)Z réﬂﬂésem@ | Y&e;&efentse@ Mmah

r{g?qgfeﬁgﬁf %l 382{1%4}51@02]? pt]ys{flglrt%dﬁylgkgl tq|_6 Qlkgxy gndSR represents hydrogen.

, b-tetrahydro-pyrrolo[ 3 , 2-d] pyri mdi n-4- one;
| -[(5-fluoro-| Hindol -2- yI)nEthyI] 2-thioxo-1,2,3,5-te

14 Atepapound; seidicopgommddiemg: | ni di n- 4-
1-butyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-isobutyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(pyridin-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(2-fluoro-benzyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-[2~(2-methoxyethoxy)-3-propoxybenzyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one;
1-(6-ethoxy-pyridin-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-dJpyrimidin-4-
one;

1-piperidin-3-ylmethyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-butyl-4-thioxo-1,3,4,5-tetrahydro-2H-pyrrolo[3,2-dJpyrimidin-2-one;
1-(2-isopropoxyethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(2-methoxy-2-methylpropyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-dJpyrimidin-4-one;
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one; 1-(1Hindol-6-ylnmethyl)-2-thioxo- 1,2,3

, b-tetrahydro-pyrrolo [3 ,2-d] pyri m di n-4-one;

wda2qoémkisnziol - 5-yl met hyl ) - 2-t hi oxo- 1,2,3 PCT/SE2005/001835

, b-tetrahydro-pyrrol o [3, 2-d] pyri m di n-4-one;

-[(5-fluoro- | Hindol-3-yl)nethyl]-2-thioxo- |

, 2,3, 5-tetrahydro-pyrrol o[ 3, % ] pyri mi dm 4- one;
I-(IFLlﬁ]dazoI 5-yl met hyl ) - 2- thloxo l,2,3,5-tetrahydro
-pyrrol o[ 3, 2-d] pyri m di n- 4- one;

1- (1H i m dazol - 2-yl nmet hyl ) - 2-t hi oxo- 1,2,3

L B&-éthéxyady 1@1}15}&5%};‘1919&513)(0-2 Zgﬁlﬂwtﬂamdib-@y&om[IEZ d]pyr1m1d1n -4-one;
(5-chl oro-| Hbenzi m dazol - nEthKﬁla 2-t hi oxo-

1 ey Ay b5, SRRl 2 @i A-one
1A SR IR BN 088 95 Sl UL P S p%?mdm-4-

&ﬁpronn | -i sobutyl - 2- thloxo l, 2,3, 5 tetrahydro pyrrolo

%rcﬁj& BYI A dHdbxdphaR etﬂ}‘l}i}thloxo 1,2,3,5-tetrahydro-pyrrolo[3,2-
chlorophenyl |oxo 1,2, 3, 5- tetrahydro pyrrolo

]EWEH Ih$ong di n- 4 one and pharnaceutlcally

13%1%@1?11@%% 1 bShiblEn 90f 5-te3)1%h38%0 ?g@ﬁw dﬁnﬁ’xﬂﬂlﬁuﬂ -She;

according to any’ 6nie
fﬁamn&ozeyhenz,'}d)-lzyhla:&@é@thbte@ab)airo-pvnehoﬁoz d]ryoimidisel-ers; a

har
BB p B RS S Sh GRh BOTR R Pgpiingtgnes
D[’(&-chfor@yalldiﬂSZ dDhrethiA-2-thioxd- Phayskeieiytitacprtatol3,2- d]pyr11n1d1n-4—
acceptabl e salt thereof, optionally in adm xture with
®Cphar maceutical |y acceptable adj uvant, diluent or

F@{"ﬁ(&%’ihox%@thoﬁr)ﬁﬁ‘i&iﬁii AfmdiiBADLRBx 0212, 7, Seh el R frolo[3,2-
, di seases or conditions in which inhibition of
ﬂnﬁnéﬁgyﬁ@nmpo i s beneficial which conprises

P RL b0 0 A LS S Byt .-
dpyrentdins¢-oagpunt of a conpound of fornula (I) as

CFH- R dty 3 3n Rl T 2! St RphapaBis 2 fvrinidine o

10{1 H-b&@Rirhidgzol Q-ylhrthyD- Nhidxdel 2,8 Sketddhydro-pyrrolo[3,2-d]pyrimidin-4-
neur oi nfl anrnatory di sorders whi ch conpri ses

@@mi ni stering to a person suffering fromor at risk

IQ;(S cﬁﬁﬁ&ilﬂLlﬁ§@5ﬁy%eiﬁ9ﬂ-@Lt¥ﬂo§5‘-l p.22) BﬂﬁfaﬁQ%Iﬂ(ﬁl%H[y,z-d]pyrimidin-4-
effective anount a’ compound of formula (l), as
aefi ned i n any one of

1-[(5-fluoro-1H-indol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-
one;

1-(1H-indol-6-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(1H-indol-5-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-[(5-fluoro-1H-indol-3-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-
one;
1-(1H-imidazol-5-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-(1H-imidazol-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
1-[(5-chloro-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one;
1-[(4,5-dimethyl-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-
d]pyrimidin-4-one;
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Clainms 1 to 14, or a pharnmaceutically acceptable salt
thereof. 19. The nethod according to claim 18, wherein

W@ 200d/062365 oi nf | anrnatory disorder is mnultiple PCI/SE2005/001835

sclerosis. 20. The nmethod according to claim17,
wherei n said disease or condition is atherosclerosis.
21. The nethod according to c}lal m 17, wherein said
di sease or condition is COPD. 22. The use of a
conmpound of fornmula (I) as defined in any one of
[ I
‘/Chfégrgg %soglgty#—/ﬁl-thl%% 3 Ee?%ﬁ}g#{) 391%) 8{3 ?%@Sf?'tn&}%n% g’r% fnd
1- tﬁet:}rlmpImM)—Z}thlqwoenm Jsaxtraaydfo -piyreda{S2sdlpyrimirtinglid tonens
in which inhibition of the enzyne MPO is beneficial.
2 phdacksifaly adef@PRAMAGhGEf Ormul a (1) as defined in
any one of Clains 1 to 14, or a 5 pharmaceutically
accept abl e salt thereof in the manuf acture of a
cament reat n ro . ax
(=0 SR bl ASSkIED ko 90 R SPRULEN B Phioks ¢
ﬂlaﬁh&@e@t%all%@ée%ta‘ﬂle%’élt%e@&)‘frt@f ¥el 3 TR aMhetlt, SOT der 1S
mul ti pl e scl erosis. 25. 'The use according to claim
22, wherein said dlsease or condition is
e h%phmmh@uﬁsa’l somﬁcfsitioﬁtcempmin@acwmﬂﬁm@ of formmbla(HraBrding to any

wh N sai d tion i D, . 27. . .
S Sk Elens D1 107 S RmRee BN hreous Saes poioapli p admixture
Wikh a plasmaleiiicuig atdep@bly adieandfdilGbiof®ardert 0 14, or a

pharmaceutically acceptable salt, enantioner,
di astereoner or racemate thereof, wherein the process

COMLeaRY otc%gtmgosr Rftudn Ggomgﬁely Bel dgtaséytsm&nau ght i Wich

wherein R and L are as fined ’'n Caim1
m@bﬁ@geﬁ the egryme MP Quislbgrsficial wiiidh, comptrllaeswd@umst@rlﬁg to a person

1?1?% 5‘815%9 la%/ 1llslé c)sfo %lli](\i/\g gé/a%]gll congftlowI at tlﬂe egult%n%/ Ct?erﬁzggen Xmount of

ocyan essary con
ar c&mqiotmah bf fonnplalﬂ)dascﬁeﬁﬁﬁf 1|maln§a ofi¢ pf Claimsahtat Reor 5ﬁ1hetrmaceutlcally

thereof, .5 into a pharmaceutically acceptable salt
atcﬁeéﬂt%’g?éalt&t’er%ﬁverti ng the resultant conpound

offormula (1) into a further conpound of formula (I);

and where desired converting the resul tant conpound of
180 r'vbiethof iof tesing, etfedipinecthe Tipls ohisirqinflanaraptory disorders which

comprises administering to a person suffering from or at risk of, said disease or condition,
a therapeutically effective amount of a compound of formula (1), as defined in any one of

Claims 1 to 14, or a pharmaceutically acceptable salt thereof.

19. The method according to claim 18, wherein said neuroinflammatory disorder is

multiple sclerosis.

20. The method according to claim 17, wherein said disease or condition is

atherosclerosis.

21. The method according to claim 17, wherein said disease or condition is COPD.

22. The use of a compound of formula (I) as defined in any one of Claims 1 to 14, or a

pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the
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treatment or prophylaxis of diseases or conditions in which inhibition of the enzyme MPO

is beneficial.
23. The use of a compound of formula (I) as defined in any one of Claims 1 to 14, or a
pharmaceutically acceptable salt thereof, in the manufacture of a medicament, for the

treatment or prophylaxis of neuroinflammatory disorders.

24. The use according to claim 23, wherein said neuroinflammatory disorder is multiple

sclerosis.

25. The use according to claim 22, wherein said disease or condition is atherosclerosis.

26. The use according to claim 22, wherein said disease or condition is COPD.

27. A process for the preparation of a compound of formula (1), as defined in any one of
Claims 1 to 14, or a pharmaceutically acceptable salt, enantiomer, diastereomer or

racemate thereof, wherein the process comprises reaction of a compound of formula (II)

o H
/
R N
| ()
HIN 2
L R
N4
R

wherein R1 and L are as defined in Claim 1 and R represents C1 to 6 alkoxy or NHj;
with a C1 to 6 alkoxycarbonyl isothiocyanate or with a phenylcarbonyl isothiocyanate;
and where necessary converting the resultant compound of formula (I), or another salt thereof,

into a pharmaceutically acceptable salt thereof; or converting the resultant compound of
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formula (I) into a further compound of formula (I); and where desired converting the resultant

compound of formula (I) into an optical isomer thereof.



