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WD 2006/ 062465 PCT/ SE2005/ 001835 1 Novel

pyrrol o[ 3, 2-dl pyri m di n-4-one derivatives and their

use in therapy. Field of the invention The present

invention relates to novel

“‘gﬁow&? 63 2-d] pyrimdin-4-one derivatives, ppeERERHEH01835

or eir preparation, conpositions containing them

and their use in therapy. Bﬁckground of the invention

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

found predom nantly in pol ynor phonucl ear | eukocytes

(Phisel M3R+cd o106 2ranpetinidin-di weres eqriotatiiveaahtly

of ¢Hd Y RIF@ iR HReEEY. dases that al so includes

eosi nophi | peroxi dase, thyroid peroxi dase, salivary

per oxi dase, | actoperoxi dase, prostaglandin H synthase,

Faad gt hersi. The mature enzynme is a diner of identical
1 hal f nol ecul e contains a coval ently bound

15
et S PEODer L .
IR NS BRSO s, o
foMRElr pfipentiageompoditienstioatiniiy them and thyk usé khergpg.he t wo

hal ves of MPO yields 1s the hem -enzyne that exhibits
spectral and catal ytic properties indistinguishable

from th . of the intact. enzyne. The enzyne uses
Bag : ‘Ljﬁﬁgmg te to oxidize chloride to hypochlorous
M?ﬁbﬁ%roms (MIPBY) isteBentedsbrsfig enbied8End(preddininantly in

i'ocyanate) are al so physiological substrates to _
polP@rpmupivaleulosytos (BMNs) MPChis onermembemnefa diverse protein family of

AR R 5 R RS S S S SRS P rtdhe

salr'in%g}r g%ﬁdﬁ&?ﬁkkﬁﬁﬁﬂ&?&%&&@@iﬁ}f the B d others. The mature

organi Sms, "1 ncorporate theminto vacuol es, terned
enginag andimer ofiitkéntibalfhabves. Bach halfjmaleotle soxtaint aicovalntly bound
nmyel oper oxi dase to form phagol ysosones. In .
hegefhal leyhibipwmsual spretralpropratissaespensible dyr the chaggsteristic green

coffhf P FBILP Aes056s r B Bl bl rige RINE A Sl R B aas
th@Rérbi-drSy ¥ tHat &ihisits Pedtfab Md oatabfld prépeetics ifdAstinguRNALE Kom

with thiols and thioethers, but also converts ani nes
thosetod thetihtaetaemizynes Theruzymdnises hywdnogen peroairetto oxidize sbloride to

aci.ds. Mac ages.are |l ar a .c cells i ch,
nppetiromae Cips HeBosiana pan ISR tideyate) ne'dso
p 'igfoggggﬁgg to VBfh.ophages can generate hydrogen

eroxXi de and upon activation al so produce

nmyel oper oxi dase. MPO and hydrogen WO 20061062465

PCTI SE2005/ 001835 o . )
PMNs 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



2 peroxide can also be released to the outside of the
cells where the reaction with chloride can induce
damage to adj acent tissue. Linkage of nyel operoxi dase
“%:;ow‘?&y“t o di sease has been inplicated in pcrsgE2005001835
neurol’ogrcal 5 diseases with a neuroinflamuatory
response including nultiple_sclerosis, Al zheiner's
di sease, Parkinson's diseasé and stroke as wel| as
ot her inflamuatory di seases or conditions |ike
ast hma, chronic obstructive pul nonary di sease, cystic
pebddeah Siso b@ﬂ'{l@is@&fbl 8¢ Oftside of AL 'céllmﬂﬁe? the PQMRSn with chloride
di sease, renal gl onerul ar damage and rheumatol d
caafidduce damsageltoindjaceattismsne.has al so been suggested to be
associated with high MPO | evels. 10 Multiple
sclerosis (M5) MPO positive cells are i mensely

LEGER SR e lophoRighiese Bl b Akl hot Res ipffasedip R 8loRal
5 m@ws%m@m&mmﬁab@%p_@gmﬁcmﬁ@ muliste Eabas Albhdii&’s

CNS during disease; nultiple sclefosis (Nagra RM et
diseiase) Bankirsbn’e diskase Medistoike asrwal ko gtherligflammatory diseases or

78(1-2):97-107), Parki nsqgn's .di sease (Choi .D-K. et al.
copationEhireiits, bisanic obtTBRye BESITRSRCL IR R -

a5 Angtary oBwpiscasHEAgoBbry ol BUE A R Ritoid
arthikitia. Iaing @ancoer hasralyoi been sugigbstedte b assotiated with HiglaMPO levels.

over whel m ng destructi on where agents from MPO
10 reacti ons have an inportant role. 20 The enzyne is

M JFaSFd b%extracel lularly as well as into
ﬁ‘ﬁ’ggeo"ffg%‘? 2" the neutrophils (Hanpton MB, Kettle
MEO. po¥iting GéIRWnsab%gﬁeﬂtQ@ﬂie cBétIBtion>4Ha in #idshe ufidergoing

prerequisite for the O activity is the presence of
inflgndmetiem Mse spacifisally MPEr conérininy maptapiiges sadimiceoglia diagbeen

e e EAR s et Bbple oot e i o &1 oikalor
15 NEHO rlgigg@?quw“ﬁs?ﬁzﬁﬁ‘i-%73,;&%;19%%4&&?&@%@% ﬁf&@.-etﬁ( gm

on t’he stTong OXI
Néurps 2005;2528)659-600Dahd Alzhefinerardiseate (8638h PSoxtialli Jomdal of
sul phur cont ai ni ng?am no acids |ike cysteine and

Nergptheaistio20s JOGI T4 Dritt iy suppased Kishsome, asppcse S asdEane

Free di.cal ..Bi gl . Medi ci 01;
onggng o 5ogon' Bttt By B SSUchon S aaenty fromMPO
re@étRHPBave@liMporfanPfdlé.ei Ns and ot her bi onol ecul es 30

(Peskin AV. et al. Free Radical Biology and Medicine

20 2004; 37(10):1622-30). It
The enzyme is released both extracellularly as well as into phagolysosomes in the
peutrophils ( 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

25 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. HOCl
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

30 (Peskin AV. et al. Free Radical Biology and Medicine 2004; 37(10):1622-30). It
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WD 2006/ 062465 PCT/ SE2005/ 001835 3 chlori nates
phenols (like tyrosine) (Hazen SL. et al. Mass Free
Radi cal Bi ol ogy and Medicine 1997; 23(6):909-16) and

d bonds in lipids (Albert CJ. et al
WIS 2001; 276(26): 23733-41), oxi di ° peThEansiorsss
centers (Rosen H, Klebanoff SJ. Journal of Biological
Chemi stry 1982; 257(22):13731-354) and crosslinks
proteins (Fu X, Mieller 5 DM Hei necke JW
Bi ochem stry 2002; 41(4):1293-301). Proteolytic

oHiGRaaRa b e vaEn et sl B Srocahiod Bitoy
MRSicHE 1967; '2%((() @Athd\&ma&%%hhﬁh @dsmweﬂ@ ef al.J Blol
Neur oi mminol 6gy 1999; 94(1-2):1-14; Yong VW

Chéa. 12081 M(W3Wldsmﬂlmmamh&eﬂ@ﬁmomﬂ IﬂetzmﬂxﬂfS)J Journal of
bRy 00 2T e A o Ll

oA B RERERD: %ﬁh*@*&%‘)% HPHPROET Sem 2001
276(44):41279- 87 GQu Z. et al. Science 2002

297§5584) 1186-90). This oxidation can be either a
Proteo mwwd@smaﬁwmq@dmth@cneat@tram thepuglo the BIHR ps well as the

o Ot B Al Bu SRS G Chnly ME Oyttt & fonemal of
NeoRizAna¥ie) A5 O4(1.2):pAu! YoMl OW 8eall RGN Nhbscience

infiltration as wel |l as tissue damage (BBB breakdown
2001 d2@ea021 1 D;a%atxym;tqn dfondtrix meﬁaﬂompt;bmamlﬂ\/{MBs) car bé asgomplished

5 bl e B e
ﬁﬁlﬁﬁf?gﬁ‘gﬁ! P&‘?(egt cllt %O@f 9‘?%32)‘941%91% %@25 &al. Science

|dent| rair’n sue and’

2002p poT(55849: 1 186-00) Tfus akﬁﬁtlthﬁﬁﬂ bg eilsdr atotebsPatibly o HOMY mediated
EAE studies with mce deficient in sone of the

oxidaticnaBeth reashiphsceande atcgnqsauqnp@ pﬂdl’@ activity. §eveve reports have
th h
ey 1 sog el sof el and RO R R AR ST egRe ool
infiRoR %S Well a6 B4sus dﬁﬂé&ct(BBBoorEm@QWﬁﬁﬁd dEAPRERAIGAY, Bovh in MS and
acti vated phagocytes (Lassmann H J Neur'ol Neuiosurg

ERE\(furnirestiew s&00@g VY. é‘téle(l GupaYSThe)impditancarbibase dpecific kinds of
eases and reacti,ve

RIS 0 Y it Hom RSy pe Rt SR abamd Hbelys of protease
h&@%@éﬁiﬁkﬂm{@\iﬁ M oA o OSFOS BRI AL i Bk genrated

roteases irec as well as through disinhi
bpyoing EABsnediesgvifll mice dsficiert i sdmd ¢fithe protedseg émplicitdd o participate
_reactive species. 30 Chronic obstructjve pul nonary
indthes Mssrathatumyppr yysiprdaoescabgicplepprRIETss/ 001835

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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4 Chronic obstructive pul nonary di sease (COPD) is a

di sease state characterised by airflow |imtation

that is not fully reversible. The airflow limtation

W 2003/0¢dsby both progressive and associ ated WctbRed@dsoo183s
abnormal i nflanmatory response of the lungs to noxious
particles or gases. COPDis a major public health
problem It is the fourth | éadi ng cause of chronic s
norbidity and nortality in the United States | and is
projected to rank fifth in 2020 as a worl dw de burden

Chlnf RS8R sk YishICERBIH £8Pl b sk Wirnon
liSEtenl that if AQTIN federsBley The/aiffRElRitatnl i udiaBy 66tpréfressive and

treatment rising rapidly as the severity increases. in
asseciagtbd with atveihanmakipflammatendrespiinseofdhaivogs tgrowaious particles or

oS S BBl BB B8 5 BRI R St
oGRS i SpE s 40955

werldwide baiden n8disdasé. e thai (FK deeprévalente of CQPDdS 1.3% in men and 1.4%

. Bi onedi ci ne & Pharnmacot herapy 2000; 54:274-278;
inoyeraeas CORN snans arangeof ey fioaspild ko vory seystss with the cost of

ol B AR AR vl b 0o of coPD (Sharon

S.D. et al. AmJ Respir Crit Care Med. 2001,
163: 349-355). In addition to the destructive capacity
Lexfel \ef®YPQ én gpuitam and BASrage mugngreater iniGOPL\patientsthal mbtmal, non-

di,sease dus S . drculation :
staggRa sprro B Kepiper it fivios PP BRI AT i M 19775155:445-
455 PR&H A S al Bl R&pIr94998 8285 ¥86) MPBOY 1914 4r¥ firiifeF Elevated during
coronary artery disease (N kpoor B. et al. AmHeart J
ex0rbatidhd Bf B8 @jseaser(Biopiat Gestab Biomddiding®k Fharmavotheraply s2000;
of MPO have increased risk_of acute coronary. syndrone.
SARE-€TE Lepds S Wiveial diropgae Bespiratogy Lovmal 1962418004000 The
|+ . . e
AR E S ety R b BbOR Kl End OO0 DTShacon S0 ptal.
Al VRESpRTEHCakd MeD 20010 68:349-353)ng. St ri ki ng changes in
the 25 intima of the pulnonary arteries have been
descri bed which show a dose relationship with snoking

kg @iy fhe s HBHNE aipStionmn Rt R ot LR - Bresculr

dﬂ%@a@e (Bal&B30 el At CllouMidn 2poms?1msg). ﬁﬁf&me%émp@ role,

owever, is not critical as nost Cases of
polgfmorphisnis apedssanidted With e redabeat iskelf yndtelifyfrom sgnopary aery
(Parry MF._et al. Ann Int Med. .1981; 95:293-301,
disensgy (Nijpeor B. g 41 AinTigar 13%90#%2&3%% rd e@tena“gthﬂélzm@ levels

B2 e P B RS SRR 0 o e
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 M.F. et al. Ann Int Med. 1981; 95:293-301, Yang, K.D., Hill, HR.
Pediatr Infect Dis J. 2001;20: 889-900). In summary, there is considerable evidence that
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5 elevated MPO Il evels in COPD may contribute to the

di sease via several nechanisns. A selective inhibitor

of MPO woul d therefore be expected to alleviate both
whsoaedlie and chronic inflammatory aspects ebrSERBS/001835
and may reduce the devel opnent of enphysema. s

At heroscl erosis An MPO i nhi bitor shoul d reduce the

at her oscl erotic burden and/@r the vul nerabil i ty of

exi sting atherosclerotic |esions and thereby decrease

the risk of acute myocardial infarction, unstable
el?%%d%%@rle\?eﬁ% 1@@%1?@5 :cglgtn{%ﬁtg ﬁﬁ%g Ehssg%)% Q’lr%gg&glr&m&ﬁil%? A

seddetive imbibitoeel MRO would thersfert be expected ef almtm&l’bol@the acute and
at heroscl erotic | esions and actlve enzynme has been

chreni¢ inflemotatershasnectsof - O bandrraay: thﬂﬁ;emlopmgmtmf gmphysema.
(Daugherty, A et al. (1994) J Clln I nvest 94(1):
437-44). I n eroded and ruptured human | esions, as

ARRrRaLRdst 0 fatty streaks, an increased nunber of MPO
expressi ng macrophages have been denonstrat ed,

Asn MR athibitgr shquhd tedduael the atherbscldrotic tigfen and/oa dmtwulnerablﬁty of

cRdgaelostm %’@s%ﬁ#%@?%wﬁ&s ik iR e

@%ﬁ@é@%@%ﬂﬁ%&% o AR i e RufixATR Ao

atérosullerosis? QR0 iskexipEesseddn (hk Shouldel 3égidhid)and Wbdrotiy eure of Imman
two | arge prospective studies plasm |evels of MPO

atbﬁresﬁlmtwlemﬁ@ aniditivsy engyme has begn @ﬁhﬁeé fromy aiepsy specimens of

g RA DT, 8 A PO IRl 04t 574 . eroded amd
n%ﬁ@&ﬁiunﬂnﬁé%ns%é\&ﬁlpaﬁa(t&f stkeaks; ﬁ%reas@@hﬁhb%@l\ﬂo

ficiency in humans has a 20 preval ece of | in
em@@mg @@Crophaties haiedticsn d@thastrated diiggestins aspeapqaﬂam'ole for MPO in

B BB ke B 8 b R ) B
%E{s%ﬁﬂats bﬁ&HEH %ﬁroﬁﬁrsr W%&.{eﬁ%{v@%ﬁ%& p‘i%&%' aay %ﬁ%ﬁé MPO

I Ssease t an contro

leRels eHan Akalthly 2064001s (KHaag HaebE! (czboméﬁﬂ)z}zé(m pq)wmr Morsover, in
|n the MPO pronmoter affects expression |ead

n
lgnze RFspecdine mudies plsma tavelg of MFQ predigted they Iwkltqﬁ %@@re coronary

15 SRR P AR k. P BB EREOT TS V-5 Bhennen,
el oue O g FRRaAS0 N KOG 'fétamfpeldeﬁ&&%% s has

Hear t R . Kar hunen,
pmivalec(ezﬁﬁ)(il) 2&%400&,13@'1@&@ 'Zl)heSmQVREals Ag;mt prnaipally Fhealthy buta

et .al Med, 116 : 9- 30) . ]
fol apRLt Vet GdhgiieRion BASe bedriey Flil%rqﬁ%w%wﬁ%ﬁmm
s BB AR OO B Curiovhblfir Bheabl hah Pl AhGIR BIPCPlevels
(Kutter, @ esaln§2000 A ¢ts HaematoHE46N) Adpelymbiphisaeih it MBD promoter

at herosclerotic | esions by
affects expression leading to high and low MPO expressing individuals. In three different

Qﬁn

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



10

15

20

WO 2006/ 062465 PCT/ SE200S/ 001835 6 activation of
proteases (Nicholls, S. J. and S. L. Hazen (2005)
Arterioscler Thronb Vasc Biol 25(6): 1102-11).

several studi es have focused on ni
“ﬁﬁﬁgé}@tzyrsom ne nodifications of LDL and HDLHCJAE)/SE&'GQ001835

| i poproteins. Since chlorotyrosine rmdl fications in
vivo only can be generated6by hypochl orus acid
produced by MPO these nodificctions are 5 regareded as
specific markers of MPO activity (Hazen, S. L. and J.

sl R o B acs oot Sl o LB sl e Vasc

BioE25{6) 916201 f)aRbédnH?ts%G’erthhﬁ'&% hivefobsel 0R Bﬁ&ﬁ aﬁ& é‘MSﬂ%GﬁBsme
receptors and foamcell formation (Hazell, L. J. and

médﬁ@tmweﬁLlPIlﬂﬂd%H[m hndpmtmﬂs 3iRe cHprotyrosifGmodifications in vivo
i cation

o abp e By ottt o b7 M M PP
b LT e SRR SR R O kna Ew singhe oo 3

Cli?BRds 99(9(}'51 205181y, 4 DL paktiélés exp5§é3-thP0 myvitre bedonte aggregated,
studi es of these nechani sns have shown that MPO bi nds

lepding;todfaqilitated (uptake vip ramhagwcpv@gmecqmr&mﬂeﬁoamwpbformaﬁon

GRREE 101 R SRt o) B S BB o e

m@&ﬁéﬁ{oh%fh GATS B théth aféligo Pﬁat&iﬂ@f ?L%gizgtﬁfoi Iéeaglué Eiﬁgﬁrlr)]alred
| |

he nmacr op a%,gﬁ Ber g C
c]:@m(eggl accepS6 fiewtionsBegt, 6., Sett ahi(20042BESNall ABiad|Sciidhd; Zheng,

L geggé ngkgéﬁq?n%eqtﬂig&? %@géﬁt 005 esaofghgp mechanisms have

SHOGAR MPC 911159 {ogiddrlra%lg @it gbﬁ {pf aﬁl&dae Md?éb%% rl]\dﬁ? s?_el_g)tﬁcally

I ncreasi ng accunmul ati aggregat |

tafpRtstthase eﬁoﬁﬁkdredﬂﬁém;)ﬁgl tHaEphyeMellgsmte@m weith ttley mhcrophage
transport via attack on the HDL protein apoAl.

ABCAL-capseitoianspentes sring cholessyel edfiuy fom the|RAEFoRRRER @@rgta(@ etal.

R pUOREE R B4 st . 568, 090 ik e 2y 03

zgleng%g A(@ Qﬁgﬂ?@% 2{'@1 ¥ @@gﬁf GR4S M Ieniadd QavelDAfABS

aggravating role in atherosclerotic lesions, i.e. increasing lipid accumulation via
aggregation of LDL particles and decreasing the reverse cholesterol transport via attack on
the HDL protein apoAl.

1-B-D-Ribofuranosyl-2-oxopyrrolo[3,2-d]pyrimidine-4(3H,5H)-thione and 1-(2,3,5-tri-O-
benzoyl-1-B-D-ribofuranosyl)-2-oxopyrrolo[3,2-d]pyrimidine-4(3H,5H)-thione
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0O) OHOOHO OO0 OHOO!I are disclosed in J.

Het erocyclic Chem stry, 1992, 29, 343-354. No

phar macol ogi cal activity is ascribed to these

S 5 7 D nercapto-1,4,6-triazai nd

W&d{‘g&% 1 is discl osed in Chem Pha?frrk?n%ﬁwmss

1964, 12, 103 0- 1042 and i n_Japanese patent JP

02160235 A2. No pharnacologﬁcal activity is ascribed

to this conmpound. 10 The present invention discloses

novel pyrrol o3, 2-d]pyrimdin-4-one deriyvatives that

surprisingly |splay useful properties i nhibitors

of the enzyng MPOH These conpounds nay Eéhow

sel ecti vi HN agat &l rel ated enzymes &iNj.

| so

| act oper oxidase and thyroi dper Xi da PO . 15
WD 200610 SE20051 001835 8 osw e of the
i nventi o The present invention prO\Q des corrpounds of
formula (I H NDHH N X NR12 LD

Y éb

are disclosed in J. Heterocyclic Chemistry, 1992, 29, 343-354. No pharmacological activity

is ascribed to these compounds.

5,7-Dimercapto-1,4,6-triazaindene

S
HN !
NP
s”

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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5 wherein: at |east one of X and Y represents S, and
the other represents 0 or S; L represents a direct
bond or d to 7 al kylene, said al kyl ene optionally

“;%Q‘{{&g‘{@ti ng a heteroatorn selected from Opcpbkdgsioosss

a sai d al kyl ene optionally incorporating one or
is two carbon-carbon doubl e bonds, and said al kyl ene
bei ng optionally substituted by one or nore
substituents sel ected i ndependently from OH, hal ogen,
CN and NR4R5, Cl1 to 6 alkyl and d to 6 al koxy, said

DaJK&é ti%g%h; i ncorporating a carbonyl adjacent to
—Jﬁﬂ%—iﬁﬁﬁg%ﬂ%—¥él% represents an integer 0, 1 or 2; R
THeGRERRRY htiBY PFRARS coffouhds JF fafuy @t ed or partially
unsaturated 3 to 7 nmenbered ring optionally
i ncorporating one 20 or two heteroatons sel ected
i ndependently from O, NYand $ and optionally
i ncorporating a cigson | grqgup, optionally
substituted by one 'Ory bstituents independently
sel ected from hal ogep, S PRQ SCQNRQBlO, CH d to 7
alkyl, d to 7 al koxy; - R2R3, 'NR2COR3 and COR3,
sai d al koxy bei ng oﬁtiolally fyrther substituted by C
1 to 6 al koxy and saidjal kody optionally
i ncorporating a carbonyF\adjacent to the oxygen, and
said al kyl 25 being optioﬁ%lly further substituted by
hydroxy or C to 6 al koxy and said al kyl or al koxy WO
WEGHB7 062465 PCT/ SE2005/ 001835 9 optional ly
at IGASQIR OF Rl dcfGy RopRBERO S A A Mprd@nds Py gen or at
any position 1nthe alkyl; or ||% an aromatic ring
system sel ected from phenyl, biphenyl, naphthyl or a
nonocyclic or s tnéﬁclic het er garomati c rin%éstructure

L representing digect bprd or Gltod allaxlenes saidalkplermemiongilciarerperating a
ekl it B i 0.390%, AUV g o2 YR Bl Bfforting one o
A 0 e 1 S
R sdiBienis cleard ndependentlyinmy Ok bilge e CNomdINg K-, CI to 6 alkyl
ang i1 5 R sl gl o Soom bty CAiretes e

m@g%gen, and said al kyl being optionally further
Stituted by hydroxy or C to 6 al koxy and said

al kyl or al koxy optionally incorporating a carbonyl

adj acent to the oxygen or at any position in the
n ggpregents an integer 0, 1 or 2

R1 represents hydrogen, or

i) a saturated or partially unsaturated 3 to 7 membered ring optionally incorporating one
or two heteroatoms selected independently from O, N and 8, and optionally incorporating a

carbonyl group, optionally substituted by one or more substituents independently selected

from halogen, SO;R, SO,NR'R *, OH, C! t0 7 alkyl, C1 to 7 alkoxy, CN, CONR’R’,

NR’COR? and COR?, 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
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R12 represents hydrogen or hal ogen or a carbon
optionally substituted with one to three 15 hal ogen
atons; at each occurrence, R2, R3, R4, R5, R6, RO and
,&gg%kmgﬁagndently represent hydrogen, C .toﬁ%rﬁkaﬁbmn&ﬁ
or to 6 al koxy said al koxy optionally incorporating

a carbonyl adjacent to the oxygen, said al kyl being
optionally further substitut®d by halogen, O to 6

al koxy, CHO, 20 C2 to 6 al kanoyl, OH, CONR7R8
andNR7COR8; or the groups NR2R3, NR4AR5 and NRt R10 each
i.ndependently represent .a 5 to. 7 nenbered saturate
oAl e eeppralge § BReDaR efigosahiodhg SRAEER AL G PARHPR Fabl
0]Eeteroatom selected fromO, S and NRI 1, said ring

eing optionally further substituted by hal ogen, O 25
to 6 al koxy, CHO C2 to 6 al kanoyl, OH, CONR7R8 and
.NR7COR8; at each occurrence R7, R8 and R 1 .
i) neregrematinring systept wlesied fropmiphsgilnbiphenyl, naphfhyl qgjaigenocyplic or

he. NR7R8 . .5- /- d
FID IS MATTE SN R T o
f3AtD N QRBS, ARt AERM O Etéﬁtb%ﬂlgfobﬁé‘ﬂa@y sebstitfled\bLdne o3 %hore
WO 2006/ 062465 PCT/ SEZ005/001835 1@ and o 10

sybsaiurnts edepandently selected tirani kalagent30RNe3@PYR Ru 't GH; fié to 7 alkyl,

royi So t 3 3 . . .

o8 kB SN CoSRI DR L g CORS : sidiglbpey g ppsionally
- | , . v . .

aipng kil b9 0 € alicey and sid sl optionally psorporating o carbory
adjadedt R-theldpgen,nind sai-alkdyBiditg-Hptiohallynfartherdubstituted by hydroxy or
5, 7-di mercapto-1,4,6-triazai ndene are disclainmed. 5
Ctite 6 ebsapyn artsicalkylor alkony eptionalyinerperatinga erhonyl adiasentto the
fornms. It iS.p rstood that all enantioners,
0@?&3@5?@3}4@?@?&%@&%@?@3, tautonmers and m xtures

thereof are included within the scope of the

hpivention. io The conpounds of fornula (1) nmay exi st
Ri nrepregentsrbydregen®r helogen or amatbion optienahy sebstined witlk ongrte ghree

f tautonmers are included within the scope of the
h%P%%’é‘Rmsf’nventi on. Unl ess otherw se indicated, the
term"C to 6 alkyl" referred to herein denotes a

strai ght or ra3nct]‘edscl~lf1i 4 al kyJ group having from1
at eaclocvarronoe, RTU, R .R FRay®l, BS and RS Linepgndontly representiydetgen, Cl

but are not |limted to, nethyl, ethyl, _1-pr2rgyl S
taf glkylyar Clite §-akeecy said mlioxy pptiopplly iseerpgrating  garheny} ladjaguséto the

oksHell) safd albyd béing of¥onalty Furkidr S stitlled vh hlogsh, #13h 393} Yeno,
C2 to 6 alkanoyl, OH, CONR 'R® and NR'COR®;

or the groups NR2R3, N114R5 and NRgR10 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 R independently represent hydrogen or Cl to 6 alkyl, or
the group N"R—’R8 represents a 5- to 7-membered saturated azacyclic ring optionally

incorporating one additional heteroatom selected from O, S and NR11 ;
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Unl ess otherw se indicated, the term"C to 7
al kyl ene" referred to herein denotes a straight or
branched chain al kyl group having from1l to 7 carbon

ing two free 20 valencies. Exanple
“gigﬁ%gﬂgﬁclude, but are not limted to, neth?Fﬂégﬁﬂgan8”
et hyl ene, propyl ene, hexanet hyl ene and et hyl et hyl ene.
The term"C 1 to 3 alkylenel0is to be interpreted
anal ogously. Unl ess otherw se indicated, the term"C
to 6 al koxy" referred to herein denotes a straight 25

br anc chai n XY, p having from1l to 6
%ﬁ]bl aGERH é@t (}Pqu%ﬂh groups include, but
{ SafRsH-2 -
W%Hg]re pov>1<"!)§J| |tst§éj%dr opu)g@%f’lﬁgﬁa - but%sﬁxyloﬁg%@répoxy]pmﬁldme
4(8Hr5ﬁ)-tﬁilon¢ d-(2,358-kbybenzeylilef- Denborfmrenqsylamolxopynolo[S 2-
anal ogou WO 2006/ 062465 PCT/ SE2005/ Q01835
d]we@@e&(ﬂérm)ébwpﬁ and{-dunereapto-1.46ririagaindege gre disclaimed.
al kanoyl" referred to herein denotes a straight or
branched chain al kyl group having froml to 5 carbon

Tie Rfpottids Bf Mum@hayreﬁﬁr ihleRdhtiORerid ormd. KY Is t§ bOttRleflibod that all

carbonyl group anpl es of such groups include, but
enantéomans; diakterepmend, raesmatesctaytbmers ambnnmﬁ;rbs thmofmw eubhsﬁbd within
Unl ess. ot herw se indicated, the term "hal ogen”
the 390pF PEGe IEEHORei n denotes fluoro, chloro, bromo and

i odo. Exanples of a saturated or partially unsaturated
3- to 7-nmenbered ring optionally io0 incorporating one
Tler compouius é foratia f nsaylerist in dauitonkeisdoniesn Alllysuth tmtofyerdNaind
and S, _and optionally jncorporating a carbonyl group
mixgups efdautomess aresinglyded within die seepe of ha Rrpiespiavention.
cyclopentane cycl ohexane, cycl ohexene,
cycl opent anone, tetrahydroftiran, pyrrolidine,

UBlefedthehvide indi@itddd thedérdDC 1 tdioificyl NRfepreAtd Retein denotes a straight or
plpera2|ne rrolldlnone and pi peridinone. 15

brEnchep mlwyng from drto 6 carhon atomb K xampdesefaudhgroups
W#@%&E%%Eﬁ%% eeivE Pk, by S e AtPBb e By’ penty!
9L TH B 31167 o841 Tt A=, otpzol e

tetrazol e, pyrldlne pyrazi ne, pyr|n1d|ne
Eérldazme benzof uran, indol e, |50|ndole and

prAthaTiss emdécatedzﬂlemrﬁletg Tlkylens” referred ta higreinsdpnotes a
su’cé?éhv oraigrggch%& AT L]Ekgl éro@pgh ﬁ:)orﬁ{i‘ll lté’ 7 c&%gﬁ thmgth 'Qigg RIS 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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addi ti onal heteroatom selected fromO, S and NR |

i ncludes, but is not [imted to, pyrrolidine,

pi peri di ne, piperazine, norpholine and thionorpholine.
25 In the definition of L, "Cl to 7 alkyl ene; '
‘Xﬂ@ﬂ‘go%ﬁél onal Iy incor porati ng a heteroat om"‘s"Z’?‘E@P@&lﬁ”
from0O, S(On and NR6; said al kyl ene optionally

i ncorporating one or two catbon-carbon doubl e bonds”
enbraces a saturated or unsaturated straight or

branched chain arrangenent of | to 7 carbon atons
Utilessiotlgrwise indicatedythk e "€2 tad d]kiaﬂoyNhieﬁdlreﬂmy hérein defotsgd v

st Grbrareher et ST R RIS S0 hin § EhRkon Homs i ppicnal
WWb%aﬁoﬁﬁyér%xﬁkﬁ%?j@ ik £8ps include, but are

ethglethylene

not timtel3) skl propioal-acdipivalegld- , - CH20-, WO 2006/ 062465

PCT/ SE2005/ 001835 12 - CH2CH2O- CH2-

- CH2CH20O CH2- CHy-, - CH2CH2S- and - CH2CH2NR6-. I'n one
Usisfs @thief®izé indidated e ea@ithalofent refieed tothetein déhodted Shoro, chloro,

enbodi rrent X represents S and Y represents O In yet
brame epdlodenhodi nent, v represents S and X represents O

In yet anot her enbodi ment, L is a direct bond or

represents C to 7 al kylene, said alkylene to
Exaptplesrodih satuiatedar pantiatly mpatardiet £t dtmembne¢ daingeaptionaln O,

inmROrR s O o Berea PSR B ALY ShmOC§iR S nd

optibKallysii€orpathtitly a iPbdng oy inclhBsd, bt aet [itars, @Eloﬁ%&le

substituents selected In ependently fromOH, O to

cyalomt_gqe, mwgpe oleheeengrYRgpentanone, toteahydrosirmn rpyrrohdme
pif, R byarony 2R, btpBitne, iRl SOOI oifefgne.
by one or nore substltuents sel ect ed i ndependent |y
f o, hal ,. CN dNR4R5, || {
E’Sfﬁ%?ﬂr Ong}’féﬁf aé‘??&@ﬁb@‘ﬁﬁf “’l ﬁ‘ef& i ‘?”g"éo e‘t" rB’@ﬁHS%PICr"@B h ée
hetérodtSing mﬁkﬂ%ﬁh&ﬂ@ sel%é‘tb@ £8m O, NeRR S E{Ehf&%é Bt i@l%i I%Réd t¥, furan,

substi t ut ed one or nmore Cl to al

OXYy. yet
thippherdecpyreaid; @mzv&m lsoxa_:wles thaaZdler mudamtm nyrezolmpmbetﬁrgzole

pyEidi PR i Bl &ybeﬁﬁo?ﬁaﬁﬁ'aﬂ@ & iy
benpigegodent [y from CH, to 6 al koxy, hal ogen, CN

andNR4R5. 25 In yet anot her enbodi nent, L represents
G to 3 alkylene; said al kyl ene being optionally

Examples of a 5 to 7 membered saturated azacyclic ring optionally incorporating one

additional heteroatom selected from O, S and NR'* 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 NRG; 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
. 6 »

singly bonded carbon atoms are optionally separated by O, S or NR . The definition thus

includes, for example, methylene, ethylene, propylene, hexamethylene, ethylethylene,

~CH,=CH;-, -CH,CH=CH-CHj~, —CH(CHj3)=CH3-, -CH=CH,-CH,0~, -CH;0~,
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substituted by one or nore C1 to 6 al koxy. In yet
anot her enbodinent, L is a direct bond or represents
optionally substituted 30 nethylene (-CH2-). WO
“gggﬁé&95é65 PCT/ SE2005/ 001835 13 In yet anopApkga00s00183s
e odlnent, L is a direct bond or represents
optionally substituted ethylene (-CH2CH2-). s In yet
anot her enbodi ment, R reprd8ents a saturated or
partially unsaturated 3 to 7 nenbered ring optionally
i ncorporating one or two heteroatons sel ected
~Grstpotsn) | YCHECEIDOCH , SCHAOH, $PiddQet JOH,NRC -
i ncorporating a carbonyl group, Said ring béing
optionally substituted by one or nore substituents
i ndependent | y,sel ected from hal ogen, SO2Jt9,

RRS 19‘,3“@%1,1 TOresERIS BYGIPRR , O to 6 al koxy, CN,
CONR2R3, NR2COR3 andCOR3, to said al koxy being
optionally further substituted by d to 6 al koxy; and

Insmptherdnityddirbent¥ repogsents Sand Y epresdmgrOsubst i t ut ed by
hydroxy or C to 6 al koxy. In yet another enbodi nent,
R represents a saturated or partially unsaturated 3

Inty@t dhothee BERBoEthefi, TdemBicnRHdrdIX tdpeaEm9Oat i ng one or
two heteroatons sel ected i ndependently is fromO, N
and S, and optionally incorporating a carbonyl group;

S PSSR B0 Y IB , O PO ofilBene
oﬁa%négﬁg%orfaﬁlgg% %teﬁgﬁtg& Rleky mg.;@,'dgto?%&gm )Ghid%lkylene

opt i stituted al Koxy. I'n

optidhalBiatdiporafib et cYewd carbdn-tAPSESSBleShonts, ah@FiEd hlkylehdBeing
system sel ected from phenyl, 20 bi phenyl, naphthyl or

. yl, .
opiiopghiowhetitited by opt ermore substituepts selesied independentlyifrare O £1 to
contajning | .. to et er oat ons | ndependently sel ected
6?& :5,210&%@‘ wd NB K. ar omatic ring being optionally
substituted by one or nore substituents independently
sel ected from hal ogen, SOQR9, SO02NROR10, OH, Cd to 6

IndjekattothePembOdinen, Kaxy dirédhbordd d¥reitesentyRAGORZ1G ¢he; saiddkylene
sai d al koxy being optionally further substituted by C

being eptionadbispbstitited by pae on mone spbstigispts gelesied Bdepengently from OH,
furfher substituted fwdroxy or A to 6 al koxy. In

C}/g’(éé‘ﬁﬁ’% ?105%%%3%,{ l%g represents an aromatic ring

system sel ected from phenyl, biphenyl, naphthyl or a
five- or six-nenbered heteroaromatic ring containing 1

Ing,fet gnothee @bedinRAE Liifs apesn Bentd dritepredeBiC1co f7ralityléhe; SidilRylene
sajd aromatic ring being optionally 30 substituted

beige entionglfy subptitutsd by ong oFanets GliaSpdint | y sel ect ed
from hal ogen, C to 6 alkyl

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 NR'R".,

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 (-CHz-).
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and d to 6 al koxy, said al koxy being optionally
further substituted by C to 6 al koxy. WD 20061062465
PCT/ SE2005/ 001835 14 In yet another enbodi nent, R
an optionally substituted phenyl.
‘gﬁgéoﬁéglé%bodi ment, R represents an opti onaIPﬁl’%E)"((%gmo18"‘5
substituted pyridyl. 5 In yet another enbodi nent, L
represents CI| to 7 alkylene3and Rl represents H In
yet anot her enbodi ment, L represents an optionally
substituted A to 3 alkylene and R represents a
saturated or partially unsaturated 3- to 7-nenbered
ring optionally 10 incorporating one or twQ .
Tnyiet anedber srAPodateah Lowa e bentierTEpgseptsqptionally sybstitued ethylene
(- ngH%Qtionally i ncorporating a carbonyl group, said
ring ing optionally substituted by one or nore
substituents independently sel ected from hal ogen,

S ey R e o e e

meibered ik Wptiddally itfbbrp‘étﬂ@ﬁF ohslbrasboktetdatdrts R1RtddNdepeafkly
sai d al kd\; bei ng ly further substituted by is

I opti ona
framd?,dk 9ndP, apgd omor@ﬁn inegspprating awasbory] Growps saidhtingibeiaseptionally
represents an opfionally substituted C to 3 9
sxﬁp Pﬂé ORp gr more supstitusatsndepsndently selecied %9m§alpg%|spyR,

unsajujpated 3- to 7-nmenbered ring optienal

SOMB?%%O?@H, 64 tefielkat, Glve 6@&065’5518 dﬁgNBgRgdi%ZdDORs and COR’,
i.ndependently, fr 0, Nand S, and 2 ptionall )
saichalspppbeing ?fgﬁloaﬂfygﬁls%wpbmby Qbrcag Koy @@3 F*ng alkyl being
@Rﬁhﬂy ' substituents

° ndepen ent%%%ggfggd@%ma%%ae%@{ygl to 6 al kyl

and Cl to 6 al koxy, said al koxy being optionally

further substituted by C to 6 alkoxy. lIn yet an
If, e b oime, R sehfoscots vl ) PlalY kb Y,
mémBkiel kap @padallRincorpbratiap s 1 tive hattrautn®del detediidbpendently
system sel ected from phenyl, biphenyl, naphthyl or a
frpmy(@N and S.oind optienslly seomerating acarvary @reuph i BRg being prfionally
sdealfad o) T PR Bl SRRy FBRom FHBIR Gl el
aitlyC btoct alkoxyy sad slkbsy bdinpeoyitonalhydfartherdabdtityted by €¢ tteél alkoxy.
from hal ogen, S02R9, SO02NROR10, OH, d to 6 alkyl, d

to 6 al koxy, CN, CONRZR3, NR2COR3 and COR3, said

TP Rroth RudbBdinitht, R #dprake O ah bfohdaBE nﬁg' Bystent s1&fedorfrbhenyl,

to 6 al koxy, and said al kyl being optionally further
biphenyl,inephtbyl a5y manpelyclie pr bicyatic hetsr@urematisning sigeture containing 1

PR 08648 %d%’ﬁ%ﬂdéﬁ%%%ﬁ’c&ﬁ :h%ﬁ?o, N and S, said aromatic ring being

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

SO,R’, SO,NRR', OH, C1 to 6 alkyl, C1 to 6 alkoxy, CN, CONR’R®, NRZCOR® and

C0R3, 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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15 In yet another enbodi ment, L represents optionally
substituted d to 3 alkylene and R represents an
aromatic ring system sel ected from phenyl, biphenyl,
WaBHsyl4ePr a five- or six-menbered heteroa%

ring coirttgr ning 1 to 3 heteroatonms independent 28051001835
selected s fromO, Nand S, said aromatic ring being
optionally substituted by onk or nore substituents

i ndependent|ly selected from hal ogen, d to 6 al kyl and
A to 6 allcoxy, said al koxy being optionally further
substituted by d to 6 al koxy. In yet another

1 TR Rl e BR A R R en e BT ARbelpsmd 1y ene

and R represents optionally substituted phenyl. In
yet anot her epbodinent, X represents S, Y represents
Iipyet @nrtbgree@@ﬁmnb& ireprasents an optianally substituggd pysidgl.

al kyl ene and R represents optionally substituted
pyridyl. is In yet another enbodi nent, X represents S,
Iivyet epotherentbodinent, I epressesC btod alkyler® andiR/ Irepresents H.
substituted with O to 6 al koxy and R represents
hydrogen Parti cul ar conpounds of the invention

latiél8er embodiment, L represents an optionally substituted C1 to 3 ulkrlene and R

1buty| 2th|oxo-1235tetrahydro pyrrol o[ 3, 2-d] pyri
TGRresEREs 4 sgfprated op partially unsaturated 3- to 7-membered ring optxonal y

qug@P%jﬂg%e & bl h%;%?oarmﬁs SR dBNRRR BY'SMPand S, and

oftiqrally irdorpohiting aetubyhyl-gReuphsatdringl beingoiionelly sibytituted py one or
rol o[ 3, 2-d] pyri m di n- - one;
niorg szlb‘sﬂltucxrts)mld@ensltr)tLyZSebmeeb ﬁromha]bgen,m& y S(ByNRdl pyOHoCl to 6
o[ 3, 2-d] pyri m di n-
alkyl, 21 (2 6 atkioh P N1 CO NR?R& NK @ng@ﬂfmﬁg] sﬁdhlk!oﬁy(BcLﬂ,g @ptibnally
, b-tetrahydro-pyrrol o[ 3, 2- d] pyri m di n-4-one;

fm'&(eﬁsrﬂrsﬂxmwgi-bpﬁlr tdibrali®xy| andtshidla)leyP beihg opdmnallyzflﬂthﬁr gubstitated by

dr o- 3,2-d] pyri mdin-4- one;
h?(XIBT%%‘}r)q)’({JI OH'JI@'{‘% et hyl - 2-t hi oxo- 1, 2, 3, 5-t et r ahydr o- pyr

roIo[32d]pyr|md|n4one 1 -butyl -4-t hi oxo-
tetrahydro- 2H pyrrol o[ 3, 2-d] pyri m di n- 2- one

4, 5-
quqt anotbessmpeiat Hyiepresdnts Ancapsonally ssbainted £k Hrikylege snd B!

I‘ | ,9'

rrfnts 75N f%’%“ﬁ'}f xfAfiratetbs; o Tmembered sing priomally.
mmr(myatmﬁ lon¢ G tﬁ.’odieﬁfdidtmmeﬁec{bdmﬁtﬁpendently from O, N and S, and

et hoxy- 2- met r.o 2-thioxo-1,2,3
otignally eowPEitigg AC egrle%lpdmmﬂ?ed% optiopplly sufpgsituted by one or
tr%?@&%@t@c@éﬁ@m %@n&%@g@l’e&@&ﬁaﬁ haﬂa@en Cl to 6 alkyl and C1 to 6 alkoxy,

perid -2-thioxo-1, 2, 3, 5-tetrahydro-p
sytd 1 193[ @1123 @qtpwrlmf@rhn: smbsmleted by Cl 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 ! to 3 heteroatoms independently selected

from O, N and 8; said aromatic ring being optionally substituted by one or more

substituents independently selected from halogen, SOgR SOzN"RgR10 OH, Cl to 6 alkyl,

Cl1 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.



10

15

20

25

30

1-[ (1- et hyl pi peridin-3-yl)nmethyl]-2-thioxo-1,2,3,5-te
trahydro-pyrrol o[ 3, 2-d] pyri m di n-4- one;

1-[ 2- hydr oxy- 2- (4- net hoxyphenyl ) et hyl ] - 2-t hi oxo-1, 2, 3,

- dro-pyrrolo[3,2- 5 d] pyrim din-4-on
“?)-{Ugé-lﬁr?g{%oxybenzyl )5t hi oxo-1 3. 3 Bt et r ahy S YSEA0SU0ESs
o[ 3, 2-d] pyri m di n- 4- one;

1- (3- met hoxybenzyl ) - 2-t hi oxd31, 2, 3, 5-t et rahydro-pyrro

o[ 3, 2-d] pyri m di n- 4- one;

1- (2, 4-di net hoxybenzyl ) - 2-t hi oxo- 1, 2, 3, 5-t et r ahydr o- py
rrol o[ 3, 2-d] pyri m di n-4-one;

o R AR, o TR B P S
repriesen€ dAQKBARQTIE) sF)b’téﬂn%Iéct@d ﬁbﬂnrpabi(ij»iu BipEenyl) ngptthyl o2a &v& or

~tetrahydro-pyrrol o[ 3, 2- d]pyrimdin-4-one,
six-memiersd beteragiamatip aing sontpiaing. oy hetaeeaigmy indenentently selected

ot 07l 55 A b8l e et ofiorl P i b el
substithentsdin@epahqently seledted frommetogerl ({110 6 alkyl and C1 to 6 alkoxy, said
benzi m dazal - 2- vyl met hyl ) -.2-t hi oxq- 1, 2, 3, 5-tetrahydro

3 r v ] WA : .

ok e ecp STy gl st gl iy ’
1-[(5-chloro-1 Hindol-2-yl)nmethyl]-2-thioxo-1,2,3,5-te
trahydro-pyrrol o[ 3, 2-d] pyrim di n-4- one; 20 )

Ingyet uwther ergbediment, Xgepresents|S) YereprpseantsO tInfepsesents opt@rally e

Cowr q o dine :
sohEE T Y et B bbbl Sfbndty ABSiwed pheml o
rrol o[ 3, 2-d] pyri m din-4-one;
e PSSl S TR L) 2ot B x0c 1, 203 5L eLr byl pY
- i 1 3a b i3, 5-te
PSRy ARSI 178 dp i g
1- (1H i m dazol - 5-yl met hyl ) - 2-t hi oxo-1, 2, 3, 5-tetrahydro

i I _d i :
13 oot el S Y Bl 9, Lorrsente £ fo) dlylene,
subBtitite@ weth & 120 @] alidxly ih @l RN repréaBi@s hydrogen. .

1-[ (5-chl oro- 1H benzi m dazol - 2-yl ) met hyl ] - 2-t hi oxo-1, 2

, 3, b-tetrahydro-pyr ol o[3,2- d]pyrimdin-4-one; 30

rdchid ol SRS 50 T

, 2- d] pyri mdi n-4-one;

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-tetrabydro-pyrrolo[3,2-d]pyrimidin-4-one;
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7-brono-1-isobutyl-2-thioxo-1, 2, 3,5-tetrahydro-pyrrolo
[3,2-d] pyrimdin-4-one; and WO 2006/ 062465

PCT/ SE2005/ 001835 17

1- (3 chl orophenyl ) - 2-t hi oxo- 1, 2, 3, 5-t et rahydr o- pyrrol o

wor 08 %]2 rimdin-4-one. and pharnmaceuticall
2 P(?é CT/SE2005/001835
acceptable salts thereof. A further aspect o? ﬁ

invention is the use of the novel conpounds of formula
(1) as a 5 nmedicanment. A fudbther aspect of the
invention is the use of a conmpound of formula (1), or
a pharnaceutically acceptable salt thereof, in the

1@?‘%‘%5{ e 3 G 28 ey ol £ B one

l;(mfihélb)tlp@&uﬁﬁ -3t Rn @R Y ORhibRO) 2, 505- te&a}hﬁf@tﬁmt} 2- &]p?nmldmxt-

urt her aspect of the i nvention provides e use
omgpnpound of formula (1), or a pharmaceutically

1- [ﬂ:hmmbl*é#mﬂmwimnﬁ@dthyll-mhim -3, 5-mtrbhyrdeo-pyrrelof 3,2~
rredl car_? for the treatnment or prophylaxis of
H Bf‘matory di sorders, cardio- and

1-CRAR o RYRBEH)-Mthibfo- R 36 &&ﬁﬁﬁi&by&olgﬂﬁpél]@?ﬁﬁuﬂﬁld ~one;

peripheral artery disease and respirat d}lﬁl) di sorders

1- ﬁzmntbasybemlb%ﬂ@oméﬁﬂhﬁ:tem@dmrpmaﬁaﬂ yomirkin-4-one;

1 PR SURLDSN ARASEN 28 s AU PSSl 5o

1§10 amhmmiﬁhﬁmyl);mmgqaemmba 536 ttettdhedreqfyrrolofi3,2Ripyrimidin-4-
manuf acture of a medi canent, for the 20 treatnent or
o8 ophyl axis of nultiple sclerosis. Treatment may

14[3042her laﬂqu iR ERHRM -2 Yhiofh- ?9@553&&&%5\%512%010[3 2-

spect t he present | nvention S th
d]Dmxdﬁn-ﬂi—ou@,n'pound of formula (1) or a

ar.mac aI I alt r in the
1R P e iy SprleiR RGN F2 Hio-LaSisEBhaislle-hifgtol32-
d]pyﬁmiaurl-mons of at heroscl erosi s by preventing and/ or
reduci ng the formation of new atheroscl erotic | esions

1-oWndalrdryimethyi)-drihisyo-h 2ed etrtrabyirepyaelold g Inyrigdtiedaonsi

f 3 I |5

LS D] 2 A g Y S S BB IR rclofS 2 Mfyrpmicin-s-
omeonpound of forrmula 30 (I) or a pharmaceutically

LR HRnd b iSO A 0eY GBlbs S coygmicin 4

0[{ehe treatment or prophyl axis of atherosclerosis by

cangln?the conposition of the plaques
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-S-y]methyl)-2-thioxo-l,2,3;5-tetrahydro—pynolo[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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to reduce the risk of plaque rupture and
at herot hronbotic events. Another further aspect of the
present invention provides the use of a conpound of
(1) or a pharmaceutically accepta
tﬁg@g)oo?l“sisn t he manufacture of a nedi cament, Q’IFEIrSi?‘iO Q01835
treatnment or prophylaxis of respiratory dlsorders,
such as chronic obstructive 17ul nonary di sease.
Treatment may include sl ow ng progression of disease.
According to the invention, there is also provided a
14{®chlorbphényl)-2-#tioxvg],2 315-terahydrarpyrtdief 312- dyrididin#-one.
di seases or conditions in which inhibition of the
arﬁl(}ﬂéﬂﬁa&’ﬁ’@a’ll? ab&pRbieGhid thilgbgeh conpri ses _
admnistering to a person suffering fromor at risk
sai d disease or condition, a therapeutically
e fectlve aount of a npound of formula_( 2 or a
S@eReGt PIche inyentioadethe 6% o Banqvel spsmroynds fformple Hps a
&g:ﬁmis al so provided a nethod of treating, or
reducing the risk of, neuroinflanmtory disorders,
cardi o- and cerebrovascul ar atherosclerotic disorders

AGhrthd? Q5peRh ST tR m%ﬂtﬁ:h)is fhie 28RS coRpoluRP X foRhEA YT), or a
di sorders, such as chronic obstructive puInDnary

plfirmaceuticallyrmceentablessit tbnmfemutb@mﬁnﬁmuup ofia mefliskmeyit, for the
e
ot BEORR i of b 034 Bl BRORSE e enzyme MO
istbes¢figdut i cal |y effective anount of a 20 conpound of
formula (I), or a pharmaceutically acceptable salt
thereof. Further, there is also provided a nethod of

Atfﬁﬁﬁér abfect S'thé ?Se i ng) :%xh@esrtbél!&e of a cGHdeuH lof fordfulaS00 8t &

a person su romor at risk sal d di Séase

phnrmamdcallymgepmbéa seittherend, inrthe hantifaoturp pf s msdlcament for the

i ster o.the rson a hera eut

uEPRRhor pEoRhy i O brioRAbERRo Ry ARTER A it ereprovasgyler
atBerBbMrOBE Sibérides |abd’pé>}ﬁ$h9ﬁl akdre dﬁ@ds& aﬁ&h@ﬁ;ﬁﬁiory dhefders sich as

al so gr ovi ded a nethod of treating, or reducing the
chrpaig opstrugtivepwBlendty difeasehy preventing and/ or reduci ng

the formati on of new at herosclerotic |esions or

pl agues and /or by preventing or slow ng progression
Anbthwduﬂhermgpéoesf the mvambnmraqdm&he useaf peompouruf ferniubey(I), or a

rom [ i sease . or condition,

DR At Pl hestots BEe TR cOE of hediepaets, for the
trgé%@ﬁt% SRy RE 0Pt &%&%’5 TreLﬂnéxﬁ’ ndad) @ndl’(ﬁfe%ﬁﬂnﬁg progression
her apeut | caI |y effective anount of a conpound
Of(bsmﬁ a (1) or a pharmaceutically acceptabl e sal t

thereof. There is also provided a nethod of treating,

or reducing the risk of atherosclerosis by 5 changing

the conposition_of the plaques sq.,as to reduce the

Apothgr &1 a8RRsE oF the prgsent Hyygntion provides the use of a compound of formula

(D) 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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at herot hronbotic events in a person suffering from or

at risk of, said disease or condition, wherein the

nmet hod conprises administering to the person a
whSsaeMid cal ly effective anount of a CO”pO‘li?:‘ilsEEoosmmsss
formula (1) or a pharmaceutically acceptable f

thereof. to In another aspect the invention prow des a
phar maceutical fornulation cdnprising a

therapeutically effective amount of a conpound of

formula (1), or a pharmaceutically acceptable salt
the feeatmeht 011 prophyrixis ofrathepgstlarogis {obi shanginguke eomipogition of the plaques

RSP PR R R bt ARbeesPlonfE b0 o “Conai 11 ons

in which inhibition of the enzyne MPO is beneficial.

15 In a further aspect the invention provides a

Apptherfirrtberaspest of 9 Riesent yAntianRIPYides/ibe use of a compound of formula
0) B RS54 A8 PR RO lqment,
ﬂmtmeaMt o1 prophyrlnxxst mfrrespmﬁoty dlsqltlm rvackeastdhowi¢ gbstructive

cC uvan carrier, for use in

pRiRE SRy Siehin TeBint ok Aclie sopfie Bt R dees

di sorders. 20 In a further aspect the |nvent|on

provi des a pharnaceutical fornulation conprising a

t her.a ically effectiye anmount of ound of, . .
APEFHEESS e fvepfon sre s A5 afiEd el 3HRRERH, o Gpoine the risk
t reﬁﬁjﬁﬁé‘ﬂm
og('i:li? g%te ;é%ﬁ deOB %@;&!ﬂvﬁrﬁm &d%jﬁglr?tﬁ 0@2? carrier, fS|(1))¥n elfisc 1eal |wrl11mh
carhprises adrhinisteringto p perpbnydudiferisg frbmrom bt digkl oef said diseasé or, condition,

cardlo- nd 25 cerebrovascul ar atherosc]erotic
y 5Hfective amoretode campend of f T} A Pharmaceutically
i sorders, such as chronic obstructive
a%gﬁ%lﬁgélg{%feggase I n anot her aspect the present
i nvention provides a pharmaceutical fornmulation
conprising a therapeutically effective anount of a
Fuighepdherd ioglsa providedia p:e;bod of treaﬂpa,aﬂrmhxemguth«anslgnfao

t .t her epf m Xt

bl
o SRR mAorE Bttt ot oSyt e g hptiq gisorders or
&ﬁﬁt BlaPReAE disBist! (§E@59)9‘§{0Qp31§§§ers %chPJs chftinid SHstruétfe puRfonary

he treatnent or prophylaxis of atherosclerosis by
diseasw,cin hipayom suffering drom orgat tikleof] saidrdistase onéonﬂm:m wherem the
at herosclerotic¢ | esions and/or plaques, an

msthed spmprigps sgministennetg %nsgﬁoeéébemewcagx € F‘Ftﬁ’ﬁ arI@ngdﬁ@

t
5Py B8l 0, B AR ARG e BB R BB, 1 er ! "
t her apeuti cal I y effective anmount of a conpound of

formula (1), ghar maceutical ly i )
Further, there is also prov1de a method of treating, or reducing the risk of, multiple

C(

=

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 plagues 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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acceptable salt thereof, in adm xture with a

phar maceutical ly acceptabl e adjuvant, diluent or

carrier, for use in the treatnent or prophylaxis of
rosis by changing the conposition of th

@f,g%}eaiﬁé% as to reduce the risk of plaque rJEF@Fé”"a’ﬂW”

at herot hronbotic 10 events. According to the

invention, there is further ovided a process for the

preparati on of the novel conmpounds of fornula (1), or

a pharmaceutically acceptable salt, tautoner,

enantioner, diasteregner or racemate thereof which

to apersena thegeutically sifective ampunt afi2 eampongd o formmia @) arp,
R wh Rt, R12 d L
p%rgrl ““8@9’. HXed I&br‘e %ﬁ%ﬂfg%f (1) angr S Pepr esent sagl to 6

al koxy with 20 the oxygen in a direct bond to the
carbonyl in formula (11) with al koxy as defined above
Toere ity provided a n@thodef eeain&owmch:gnw ﬁﬂsmftalﬁiemsyhrmtsé)y

%ﬁ‘@ﬁlﬁr g e ORI GEaRe s §p 8 et Shectrkiog P PR
gg%ﬁo%b%%ﬁsdlg a aﬂ%gsﬁﬁ §£‘@ﬁ%§lt%é_§%g: %‘, 9%1§ d%ls%é lor condition,

u&hi'e)d mmmodrcoiﬂblases&dmmh&hg to G@Qﬁmny thspapeatiéallyeffeétive
resul t ant corrpound of formula anot her sal't

apRuRtobp compeund of Soraulndbens Rbﬂﬂl%?e%éﬂ #epsplable salt thereof.
thereof; or converting the WO 2006/ 062465
PCT/ SE2005/ 001835 21 resul t ant conpound of fornula

11{ anlothen hspedt tha!nvBRTonGREHAAGhaimacaitiEhl RrhdlhtioPEinpMifiza

desired converting the resultant conpound of fornula

tl(era)peutmaﬂy effeative mmlmh Qf @ reempoypdrof &frmula(I), hea phasmeessitically

s Reats Beod 15 P iR AR BG CORhLL gpans diluent
oﬁeaﬁrvlai ﬁﬁ%é’ﬁ%é’ﬁ-e p&ml @oisdagéagég £ cOHMtiH: g%gh%h

eht such as ane or stlrre
inhibifiéh offthe aﬂgm‘ewexahmleﬁcldt anbi ent

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 neuroinflammatory disorders.

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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tenperature until reaction is conplete, typically for
between 5 to 60 mnutes, but if necessary, overnight.
Preferably the al koxycarbonyl i sothiocyanate is

t rbonyl isothiocyanate and the pheny
“&%ﬂﬁé&%@?anate is preferably benzoyl isothio%égéggg%bums
10 Foll owi ng a standard work-up the internedi ate

product is then optionally ROrified before treatnent
with a base, such as sodi um et hoxi de in ethanol,

aqueous sodi um hydroxi de or ammonia in solution,

TR0 B RS A A S FOOu, o
re@n.{céﬁ:égﬁ@ g ag-le%s'é‘}gc[rﬁc'l&id%g r”%‘%ﬁ\@?‘ﬁ,‘%ﬁ Qtéc%/bgf)’?prﬁventing

wave reactor. See, exa
or Motking jhre gresskiiof4Ristid@ 8iod3dnd. pldqueshen ammonia in .
nmet hanol is used, a pressure vessel is preferably
used. O HR N (i) H2N R12 Conmpounds of formula (I1)

may., be prepare reaction. .of compound .of rmula ..
In iR asPlE RGPt oieH5H oo BB Sl Coiprising
a thérapeutieAfy diRetivd b bt fcdutpobis®6f fo&ﬁuﬁ@r@' ahaHRdRERIBAILy

et al, J. Og. Chem 1999, 64, 8411-8412), and naybe
acceptableesdltdheredfyin admiRirelwithta pharmadutidaily ecaeptabketadpivant] diluent

t he, process, a conpound of for rrul& (L) my be m xed
or\gaRrigT, 0F use b Faaimsat qrdar?abv[ms ofstherpee sropis bire g the

i. ' La le 4y £ .

oo o U T Srctnes R B SR ferstrombori
evefisli um tri acet oxyborohydri de. An WD 2006/ 062465

PCT/ SE2005/ 001835 22 acid, preferably acetic acid,

may be added to catal yze the reaction. The reaction

Acrardifgto theinfentionothene infusthenpronidesi acprocess fartthepreparation of the
bet i.ent t 0 C ferably at

nogehkaoaipuis ot Sl StEpiHie RRerny eemtable ol 8ot

enBRIQREE] didsterédiid? or Ribin@te ThdrabfMMidhf doRrites rEdctish ofdoriPdund of

chr omat ogr aphy. See for exanple Suzuki et al, Chem 5
formde @D, Bul | . 2002, 50, 1163-1168, or Furneaux, RH.,
Tyler, P.C., J. Og. Chem 1999, 64, 8411-8412.

Q H
/
R N
| Y/ (I
thl 12
R
N
R

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
NHz;

with a C1 to 6 alkoxycarbonyl isothiocyanate or with a phenylcarbonyl 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, NOz, OH, CN, Cl to 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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R10'50M 0 10 b) alkylation. In the process, a

nmesyl ate of formula (V), wherein R is defined as

above, my be added to a stirred solution of a
waRRleedef fornula (I11), potassiumiodide 3482005001835
base, preferably potassium carbonate. The reaction may
be perfornmed in a solvent, such as

N, N- di met hyl f or mani de, at ar?lel evated reaction
tenperature, preferably at 85 C. The reaction mxture
may be worked up by extraction and then purified by

mlllti@hcommoundmﬂfbnmﬂa Griateogfudhirgompougid wé faamularfpandavhsfe desired

cor o o oo i ffe {9 0 @5 B et
conpound (VI), 20 wherein R is defl ned as above and

Hal o i s hal ogen, ?E@ferabl y br.onp, i ve,a_ conpound
Insthe prscess) & cqmponnd DUNUNET th%@;koe;@% nyi sgthineyanats orghe

PR BT SAAL A b STy AR o o

sishMsRichleremethade! oe abésmrcd a$ 0 ch3(hdegeees forrexample catlamhlpntrmy

el bbb it Rl o s ot
n&%&g‘a%r Bvéfnjgat @P&eﬁﬁmﬂwg@ubm Eoﬁﬂc‘gﬁﬁﬁe @5@%&&&9'1

See for exanple . Buchwal
sothipcy amsmandtbe phenglsarbonyl dspthioeyanates prefoblydenesy lsothmcymate-

Fﬁﬁ%ﬁﬁ‘éﬁﬁéﬁ A R R Bl b ol i eore

trestinegt witinobasesach aﬂ&dtdmaethmhﬂd mtbﬁlaheladd]deyumﬂamehydrmode or
the man ski.lled in.the See, for exa

aigogp 1 ealuHeT, PREHIA Baiondlo 8tiesbS roghisal Rrdpung of ormula (1),

The'Engigation iRedrried a_ﬂ’claf-‘ﬁn elE’va@:d’ tcxﬂperatgéklthghﬁrﬁh oil%%ﬁr or%a
8411-8412. 5 Conpounds of fornul a \ég

migrewaye leaqtore Searforcixamply, I&mmah&bdtlel dle f;erbéOOQ; Hép@88d312

e bRl 1%, RBresm SO kel S8l &

(I') inthe formof salts. Suitable salts 1io0 include
those formed with orgagi c or inorganic acids or
organi ¢ or inorganic ses. HBuch salts will normally
be pharnmaceutically a eptaﬁ)l e al though salts of
non- phar maceuti cal I \R

-n

=S

(1)
H,N

Compounds of formula (II) may be prepared by reaction of a compound of formula (III),
wherein R'2 is as defined in Formula I, R is as defined in formuia II (see for example
Furneaux et al, J. Org. Chem. 1999, 64, 8411-8412), and may be carried out by

a) reductive amination. In the process, a compound of formula (II) 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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acceptabl e acids or bases may be of utility in the
preparation and purification of the conpound in
qguestion. Thus, preferred acid addition salts include
WO 9sRbAEgEd from hydrochloric, hydrobrom C.pcr/sgoos00183s
sul phuric, phosphoric, citric, tartaric, lactic,

pyruvic, acetic, is succinic, fumaric, naleic,

met hanesul phoni ¢ and benzene®ul phoni ¢ acids. Preferred
base addition salts include those in which the cation

i s sodium potassium calcium alumnium |ithium
agidgeferably acgtinecid, oyl ieaddeddo katabyzethe meaction. The reaction may be

' L am Lt f I I b
PREGHR e S BT A AcBjenl e o 5636,
prefaitily eramnbieit témgeaatecFdlloaigod stalatdwerkeupOthe fRdAct is then

equi val ents, of the appropriate acid or base, _The

optpally pyrified by fiash selhma ghiomatagrrphy Severxamplefuankipt ply Chem.
akd qi n c

PR Bty 02500, 153 A T b Bl A LDy apb KE0E O 109, 64,

8411848l , tetrahydrofuran or diethyl ether, or a

m xture of solvents, which may be renoved in vacuo or

by freeze drying. The reaction may al so be a

nmet at heti cal process or 4t mmy be carried out on an

i on exchange 25 resiis < compound® of the invention

and i nternedi at es theret@”_nﬁ/ be isolated fromtheir

reaction mxtures and, If necessary further purified,

by using standard techni ques. WO 2006/ 062465

PCT/ SE2005/ 001835 24 The conpounds of fornul a (Q may
bpalicdlation, Insths Rqestpet mesylase pformmla (), grhereipR| is defined as abave,

o738 B il 00 T g O DR gt

bageypmaferabily poFissivancarbonateoPhe readtion swaydre perfaymdddn i solveritesich as

NN ARt o af o SRR Gt perdluspprers P RCEY o e
réabiéi Blxhire afaly ®8 wdRkeduptiiylebetradioh @hd éieh palified byRas OGS

optical isomers may be prepared directly using
caromatography tagive o compenngdiofifprmpledi).al s. | nternedi ate
conmpounds may al so exist in enantioneric forns and nay
be used as purified enantioners, diastereoners,
racemates or m xtures. 10xJTheHalenmpounds of formula (1)
may exist in tautonerj d s, Al 6¥Wdh tautoners and
m xtures of tautonerR—ar cluded within the scope of
the invention. Internedia’e conpounds may al so exi st
in tautonmeric fornms and nay be used as purified 15
tautoners or m xtures.

¢) cross-coupling of a compound of formula (III) with a suitable aryl of a compound (VI),

wherein R’ is defined as above and Halo is halogen, preferably bromo, to give a compound
of formula (IT). 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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The conpounds of fornula (1) and their

phar maceutically acceptable salts are useful because

t hey possess pharnacol ogi cal activity as inhibitors of
MPO. 20 The conpounds of fornula

.ﬁﬁgrﬁmﬁﬁgfnaceutlcally acceptable salts are Ingmigﬂggmam

for wuse in the treatnent or prophylaxis of diseases

or conditions in which nodulZdtion of the activity of

the enzyne nyel operoxi dase (MPO is desirable. In

particular, Iinkage of MPO activity to di sease has

been i.np cat n ne infla di seases. .
CWB?@FBP{E ﬁd@i ﬁﬁﬂima‘fm %@Hb&é@wmw@ﬁﬂwﬁﬂ@%
r te.Qf
iRl bbb th%‘%a‘?%’?*ye‘f%‘gﬁg. pitfent 5 fah SEkd EALPRRE S8, fof hample,
Suznik] et@l, ChenpRharkh) Bull B002,UTH) 163 H 68 pdrFurneadk, RaHe Ayled, IE., J.
useful in the treatnment of cardi o- and cerebrovascul ar

Opg Kdews 3995 64,i8¢1188br ders or peripheral artery
di sease. The conpounds are also indicated to be useful

rgl rders, s as

Chftebiis pLIFRLTE BORRTPYFS ke eSS sy AlER Py be
paed: fikthblethai atrmn-knmxh ictheteradgehma, i ncl udi ng
bronchial, allergic, intrinsic, extrinsic, 30

exer ci se-i nduced, drug-induced (including aspirin and

NSAl ) - i nduced) and dust-i nduced WO 2006/ 062465
ThGie SR DY Edtihnlisdixdes 26mpaindsref folrotlh (1) in the forn efsalts Sditable salts
. per.si st ent and @f al| severities, and ot her causes of

ingludg dhpse foyme M%@%@C ”&HS&HP%B*‘-B’Sﬁ ppEganigbases. Such
sdttd %‘Rﬁp&‘iﬂ g'b% Sindoldl Eﬁ)i EH Fh sd1fg %k'ﬁgﬁ E&rmaceuhcally
I nfectious-an e05|nop S,

adeeptalslb beidé ashases Myishd of unhtyhn ﬂ&l ;&epaszftroﬁ@nd psmﬁcauon of the
farmer's lung and rel ated di seases; hypersen5|t|vhd¥
om

mném question. (hus, preferrdasidadditioe sqltmmféudﬂr%%e e

LOSI N Iveolltls i di t .S .
i SucRobiBR, slaPhonco R PRSHY) st R, s i, aceti
sicemica Eﬁnﬁﬁdmﬁfb‘i@ Hieﬂ:ahé&ﬁﬁﬂibﬂl@ Had Béﬁﬁéd&%lﬂ%xﬁ&&ﬁ‘dsc Plefstted base

and aspergillosis and other fungal infections;
additiqul sattsinchuds thwke inwigich ﬂ:anstpinam sadivm,potassiamg cdlcmmcalammwm,
Jdhronboti¢ disorders of th ung vasculature and
LT PRSI ERG, eﬁ%lrnanethana ipq Arddicraylamimey  ty
i ncluding treatnment of chronic cough associated with
inflammatory and 10 secretory conditions of the
SalisiofBathipouddsiof fainidg@) sy Sefu@hed byGttctingthd cehp@ind Cor a salt,
rhinitis including rhinitis nedi canentosa, and
enaatiemetos Facemptatheresf, withraae at mpregavivalentsefith¢ appropsietyiagid or base.

b A8 B0 ik S BN B
s&%ﬂm iéh O SACS betfble 45 cheinle Wtéra&&faﬁ, SMREY tehydrofuran or

virus, i1nfluenza, coronavirus (Including SARS) and
dnﬂhglrﬂhar,m:r:a mﬁtlmfcsolmhta waith noay bdiremoved irsvasisd oOr tydreeze drying.

Tgeadllx arent ho t he man. skl%led in the art.
tion may also 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.



10

15

20

25

30

Condi tions or disorders that maybe specifically
mentioned include nmultiple sclerosis, Al zheinmer's

di sease, Parkinson's di sease, amyotrophic |atera

I,5 and stroke, as well as other infl r

fﬁéﬁﬁﬁééé%r condi ti ons such as asthma, chroni%EIHaSSE900%/"0“1835
obstructive 20 pul nonary di sease, cystic fibrosis,

i di opathi c pul nonary fibrosi2g4, acute respiratory

di stress syndrone, sinusitis, rhinitis, psoriasis,
dermatitis, uveitis, gingivitis, atherosclerosis,
nyocardi al infarction, stroke, coropary heart disease,
Thescompanads of foampla gl seay sxist ip epantigwericiorms. Fhersfare @l exantiomers,

. I Se renal gl omerul ar e, .liver..

R e SR TR e ATRR bl i psope e
in®étioh "FHe AEREs loPficad fEoiRers a1aQ Be Wolabed by RETatdtioh Of'a tadkhic nixture of
spinal cord 25 injury and tissue
the aompmihdsusing conyeat bmed techrliques,dort éxemple) fiavtjonad nxystellisaon, or

o, been, suqggested tp he associated w hi, gh . MPO ,

HPLG oAl Bt prstonep i omat Py prvRetbd ey wiaiapticaly
i0e sthifif figent of pain. Prophylaxis is expected to
a%ge%artg%ﬁgrgi relevant to the treatnent of persons

who have 30 suffered a previous episode of, or are

ot herwi se considered to be at _increased risk of, the
Infermodiate corspoyngs TeYAlSEexi 5y wentiewric fmy jandmay bypsed as purified
conditian in estion, Persgns at risk of devel oping a
%&?@ﬁ%f’%ﬁr&%wﬁam@& Fon general ly include

those having a famly history of the di sease or
condition, or those who have been identified by

Thresostpoundsef farmyla Gl neayrexistin taptangeris dompusr All sudhamitgmers and
suscepti bl e to deye A t he di sease or, condition. 5

OB R SR e BB SRR AL L YOS | ons. t he
dosage admi nistered will, of course, vary with the
compound enpl oyed, the node of admi nistration and the

Interedinte Gémplemily ey alsd-eie wetautomerigfdhey a@id mayeie wSéddastparified
results are obtained when the conpounds are

taptgmiersios muxtags. at a dosage of the solid form of between
I ng and 2000 ng per day. 10 The conpounds of fornul ae
(1), and pharmaceutically acceptable derivatives

Th {inds' PR Yori6la (H%ﬁdjth_@ﬁ phdtRiaéeufi¥dlly a&deplable!sAl® akPisEFuPbecause
appropriate pharnaceutical conposifions in which the

thep pqmsess phaymaabdogioabadtivity assinhibitarsiof the enzgmeMBO.a
pharmaceutically acceptabl e adjuvant, diluent or
carrier. Thus, another aspect of the invention

. . L . fisi
T ol RAAUATO A LEF phRERARLAY AechBele SO drs i for
us2 G the rektirenisor ptophiiexie 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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adm xture with a pharmaceutically acceptabl e adjuvant,
diluent or carrier. Admnistration mnay be by, but is
not limted to, enteral (including oral, sublingual or
rect al intranasal, inhalation, intraveno '
w&zogq/qqi Sparenteral routes. Conventional pr g%%%%@g%%isss
for the selection and preparation of suitable
phar maceuti cal formul ati ons2are described in, for 20
exanpl e, "Pharmaceuticals - The Sci ence of Dosage Form
Designs", M E. Aulton, Churchill Livingstone, 1988.

RS TR A B

hyp&re Besd B DBsthub; PBR! drinchiti

VER ToORly B, PO 3Betiublive RllgBuit) RERLOPE, trbghis,

inghudingeinfections dnd eoginephilicciromuhitisf emmpiniserna; fhirachizctasit; oystic
conposi tion which conprises mxing the ingredients.

fibresisygsroqiaesis Spmens nog angtrelated dispasesEhypprsensitivtynneumenitis; lung

[ [ L] T f. ol g gl .
T G S SR N g R
fibeosisCoomplivatihgAhti ine6pThtad therapyand @hrofiic iffebtid Bizluding tuberculosis

sol vated salts thereof, (hereafter conpound X), for

ang nsplzmilldsmnd'/ Elt?mhﬁmaﬂequ' ¢trongseeniphicatiomsral’ king Fraispjantation;
Tahl. et,, X 100, L 182. 7 )
vaash i B 05 imidm of o s ole O A P YRORY gy
enfii5k D achiviingha it iPud LA GHiCoohef aleBtiase{FARR b ffammatory and

seqrtton @nditibnSof(th airwajscatd istrogehio coughrhiute Saighosticirhinitis
5.0% w v
including rhinitis medicamentosa, and vasomotor rhinitis; perennial and seasonal allergic

rhinitis including rhinitis nervosa (hay fever); nasal polyposis; acute viral infection
including the common cold, and infection due to respiratory syncytial virus, influenza,
coronavirus (including SARS) and adenovirus. Such conditions or disorders will be readily
apparent to the man skilled in the art.

Conditions or disorders that may be speciﬁca]ly 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, siroke, coronary heart disease, ischaemic heart disease , restenosis,
inflammatory bowel disease, renal glomerular damage, liver fibrosis, sepsis, proctitis,
rheumatoid 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 useful 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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1M Sodi um hydr oxi de solution 15.0%v/v O 1M

Hydrochloric acid (to adjust pHto 7.6) Polyethylene
glycol 400 4.5%w v Water for injection up to 100% The
WO 9008/0626800si ti ons may be obtai ned by COWemﬂc‘?ﬁ%Eoosmmsss
procedures wel |l known in the to pharnmaceutical

The invention further relates to conbination therapl es
wherein a conmpound of fornul?® (1) or a

pharmaceutically acceptable salt thereof, or a

phar maceuti cal conposition or fornulation conprising

e B TR e D st Bl SR At giseang o
ccﬁﬂﬁﬂﬁl'gkh&hlhy/mwuh@ tHobEh g zﬁﬁ.ﬂﬁl? ‘hlsﬁﬁ"y BPBR ik ok @@ndmon, or

treatnent of any one of cardi o- and” cerebrovascul ar
thasdrehobaiedeer ldcntlﬁadchycgnencaeaﬁng er scpdeaingl to he partigularly

di se, articul acorrpound of formula (1) or a
S'ﬁﬁ?ﬁ‘ﬁ%&%ﬂ "é‘gm%/thﬁ Eﬁ?&bF‘é‘ dyon; ¢ hereof may be

adm ni stered in association with conpounds from one or
nore of the follow ng groups: 5 1) anti-inflammtory

FaaBdtove-hientiched Metapetic ifdikibes, (he dgsagé edrhivistepdd will] dfourse,
aC|d, I bupr of en, naproxen, qurblprofen di cl of enac,

mthéhmmppundcsmpl@@ddm medrofaminismtion andthasreagnent desired.

5@'@? N n%{f%!bggé& ﬁ g qﬁﬁ%élqogb&?gédeli&nrt‘@ | i cofe one Qered

atltagélt? ?%%iog %@gﬂdgfo%ﬂégg%ég%eﬁasg %162?%\61%? Pééju ?2? ri ene

receptor antagonists (e.g CP195543 anel ubant

Tég%%)’él 7 %%%&ﬁﬁ EQ, 7 1) ; aﬂ? g%qlgg hEle %Lﬁ\%rt}\sres tﬁereof may be

t .
convcteﬂ‘% ng enzyme | nﬁﬁ? togé@%%%eg%%%p@?&sﬁfpg{?%ﬁh’me

céibponad bF derivatbead a@tmixhire 6/ith @@hﬂiﬂd&uﬁbﬂljrmebephlbmaﬂjﬁlvmt diluent
(e.g.verapanm |, diltiazem felodipine, amn Odl£l ne)

oxparrenfhus.anether aspect efdhginvention eQngerRF & pharmaceutic composmon
cchgpr%mgrabn%%e rcgl%gbun% ?9 St t nc)rtaep S %eallrtitcglp}’ acceptable salt thereof, in

admixture with a pharmaceutically acceptable 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.



20 losartan); 3) anti-coagulantia, for exanple a)
thronmbin inhibitors (e.g.xinelagatran), heparines,

factor Xa inhibitors; b) platelet aggregation
wohbddiokQks (e.g.clopidrogrel, ticlopidine, pr
AZ416(9)1;;i 4) nodul ators of [ipid nmetabolism P?—'g'ﬁ%%llsmmsss

exanple 25 a) insulin sensitizers such as PPAR

agoni sts (e.g.pioglitazone,2%osiglitazone, Galida,

mur agl i tazaar, gefenrozil, fenofibrate); b) HMG CoA

reduct ase inhibitors, statins(e.g.sinmvastatin,
Exgmpleasf pharmaceutical xemposition r osuvast ati n,

fl.uvastatin): c) cholesterol absgrption inhibjtors
R TN e i R e
coEEm AT ormuds I, brda 18 G0 Natek 5r dobvated sady $8R8H Pbreafter compound X),
T-0901317) ; f’) FXR receptor nodul ators;
foryyersntispordberapenticpsiomayneEss 29 g) phosphol i pase
inhibitors; 5) anti-anginal agents, for exanple,
nitrates and nitrites; 6) nodulators of oxidative

(aemapes, for exanple, anti-oxi dﬁ@t@létprobucol ). 5
used were ana

| vytical

—Coneoral Nethods All _solyvenis | )
Cogipgeed End commercial |y avai | gd08 anhydrous sol vents

s 1 L £ & D, 'y
C 1T UULTITITI y uUotTu 1T Ul rcac 3??}3g nESatltl UITS YVCI C
phere of nitrogen

La{’%ﬁﬁ cally run under an inert

Credcamhelige sodfim H and 13C NWVR 3
400 MHz for protaon and 100 MH

pegtra were recorded at
iz for carbon- 13 ejther

Magze stardmpaste(SUnwiwpasteD0 NVR Sy

@ed5r onet er equi pped with

Magngsivm sEﬁ@EeNI\/R spect r ometer ¢

radchents—or—a Broket
g’tﬂlpped with a 60 .tl

dual Tnverse 1Tow probe head

—Broker DPX400 NVR spectropete
(bYt-Cupsileus probe head equi ppeq

e SO GrBlemlye O =it e
Compeupdi€d at 400 MHz for protc

Wih Zgradients, or a
' ith a

r 1s equipped w
mg/tdpsdlegr adi ents. Unl ess

d0and 100 MHz for carbon-

Lattdse

488.5

Magnesium stearate 1.5

(¢): Injection (50 mg/ml)
Compound X 5.0% wiv

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, or a pharmacenutical composition or

formulation comprising a compound of formula (I), is administered concurrently or
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The follow ng reference signals were used: the mddle
line of DMSO-d6 S 2.50 (H), S 39.51 (13C); the mddle
line of CD3OD S 3.31 (H) or 6 49.15 (13C); acetone-d6
2.04 (' 206.5 (13C); and CDC13 S 7.26 (
Wrﬂ’&?ﬁ’?—fz‘;_%ne of CDC13 S 77.16 (13C) (unl ess 2@‘”’5’52“‘%’“""‘35
ot herwi se indicated). Mass spectra were recorded on a
Waters LCMS consisting of ag8Alliance 2795 (LC),

Waters PDA 2996, and ELS detector (Sedex 75) and a ZMD
si ngl e quadrupol e mass spectroneter. The nass
spectroneter was equi pped with an el ectrospray iaon

Se%fa%l%y Vitistherpy &p@lpa%aﬂemrfoaths gentpepiofny gagak pardior awd
cepé%go%gixs:{@? @%ﬂ) I RGY g9l %&%ﬁd ?@%ph\%aalg M‘St’é}g%sg ge voltage

nass spectrone Mhed bet ween
Inphrticlif) 2GR mﬂctbtafoﬁm@ b1 A'Ehafthac@utically RERpaBleBM thereof ma
tenperature was set to % CmThe Di odeyAré?gy Det ect or Y
bevedministerad reassoaiation2ith ctdponnds fiine oneonaera ofithe followihg groups:
ELS detector was adjusted to 40 C and the pressure

.set to 1.9 bar, For LC separation a |inear
%@a&ﬁtﬁﬁn farexamplet i ng at 30 100% A (A: 10 M

a?? D E (X SoH305 128 i B R Ty bictotenec,

miindomeegacinfhe col unm used was a X-Terra M5 C8, 3.0 X

ﬁg’é ée%ggtgg{lgr Slrsifh? 1%&%@& &fl y! W“é@gga t%rb‘;xg%(fclone,
Nﬁﬁ)lsﬂl@pg!mam IELAm/mﬁmltbﬁ 5g Bachyol 18] B&-03TNRIKEI9H UMK 886,

used was a VF- ID 0.25 mm x 30 25m(Var|an

|n%31)834,AWA4M019@r%MQf& 8. SSPRACTAS Al i o0

il ol it (Fop19Rchs, ERHuBhe Ty 81 accotat,

CII\/IKGﬁl)source and the reactant gas was nethane. The

5 \‘I@E scanned bef ween rIiz 50-500 and the scan speed
)\EBQ FriepyveageRts  tor fXamplehe NS was equi pped with an El

'%bé@%[d‘cﬁersfé‘gni%p‘fﬁ& B@nﬁ&aﬁﬁiﬁﬂl jbetween niz 50-500
and the scan speed was set to 3.25 scan/s. The
elhécanzlcmnsw oonvamgwagymeinhibiors de.gvaptegril Gamirxilygunapribr e
per >d on an Agilent BPI 100 system consi sting of

> M cro Vacuum Degasser, G 312A Binary Punp,

GJ@ Gl diud¥dhhnmidl Blogkeryl {eOz. ﬁaipahﬁlg diltiakbmJtBlAne, amlodipine);
Ther npst att ed Col um npart nent and 315B D| ode

Ard) apeipisnsin Hc;r:cep@maaﬁaom%ts (e irlesaptan, caRdesadan,telemisartan

S .m The columm tenperature was set to 40 C and
t he \’/vrateto 1.0 mImn. The D ode Array Detector

I)veati-coagutantial, for exantpld-
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) cholestero!l absorption inhibitors (e.g.ezetimibe);

d ) IBAT inhibitors {e.g. AZD-7806);

e) LXR agonists (e.g. GW-683965A, T-0901317);

) FXR receptor modulators;
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300 nm step and peak width were set to 2 nmand 0. 05
mn, respectively. A linear gradient was applied,
starting at 100 % A (A: 10 MM NH4QAc in 5 % MeCN) and

WO 9i0dsats 100% 20 B (B: MCN), in 6 min. M ?EQ)%YO%SIOM&S
heating was perfornmed in an Initiator or Smt

Synt hesi zer Singl e-nbde m crowave cavity produci ng
continuous irradiation at 2490 MHz. 25 A typi cal

wor kup procedure after a reaction cansisted of
extraction of the product with a solvent such as

et ghphosphelipdse inhibitoni;ng wi th water fol | owed by drying

of .the. o nlc hase. oyer Na2SO4 filtration
S)Ang-angina ﬁogwaﬁpl%’ﬂ@%:zg‘fP’g% %0 vacuo. Thin |ayer
66 IRSS BE aﬂhyu«e&&)s, R exanglld, abfiRdidaRts WbBico)-C Pl at es

(Silica gel 60 F254) 30 and UV visualized the spots.

Fl ash col um chrorrat ography was preforned on a Conbi
Fl ash(r) Conpani onTM usi ng Redi SepTM nor nal - phase
flash colums. Typical solvents used WO 2006/ 062465

GeherabWetHbat 001835 31 for flash col um chromat ography-
were m xtures of chl orof ormf net hanol ,

Adliselvenss vsedtvene aafichlgrade md@omgqyrmlb'/ayai&gbﬂe anhydrougsolvents
et R B ot SRR BCRRRns Ve bifica] o W6 Hlipat tgposphere

ofGitrogenor ¥gonr @ M5 C8, 19 x 300 nm 10 m Narrow
gradients with MCN (95:5 0. | M NH4OAC: MeCN) wer e
used at aflowrate of 20 mM/mn. Aternatively,

R 'hﬁ %é'@ﬁ'g\’\\@e?e H:%@I‘aﬁd AL40B VLS £or. ?(ﬁ?%%lfﬁ 0bMHI B carbon-

pm col umm ient Wt acetoni tri anmoni um
13ecidtenbra ManSﬂ/Uaxt)ef 400 WMR Spectromvbtet eq@ippad sith arSmom BBShprobe

g i - B 3 i At (MR ezt Sabfped wilh o 0
L BRise @b @éﬂewwﬁhlz:g:q&en&%&mr@pmob NMRpEBR AL er

SPD- 1 vis.-dete equi p Wat ers
ngh(aé—nmmtug probeded] eguinpey M@(Z—madwmg}ndns)s spec1ﬁca11y noted

i A e Sl B8 090 bk .13
TH fo‘IIbﬂm | refefRReE Mgﬁa& wereaibd d theWwaiddlie ik eﬁblwsmag 50 rsme*i{) 8

in sol vents or solvent m xtures such as ether, ethyl
3%6b(iE)e tHeapitidle dina oICREOP &3 I () erd 497 e TG a@mngjﬁ 2.04 (H),

2B 5% ol CREmTY o Pl therpicat i e g B 1716 o) tndes

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 NH;OAc in 5% MeCN) and ending at 100% B (B: MeCN) after four
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equi v. equival ent; DVF N, N-di net hyl formam de; DMSO
di met hyl sul foxi de; DI BAL dii sobutyl al um ni um hydri de;
25 Et3N triethyl am ne; HOAc acetic acid; NaBH4

[ rohydri de; NaCNBH3 sodi um cyanobor InfEn
%@%Q@éf@ tri s(di benayl i deneacet one) di pal | ad?ﬁ?ﬁgéiogsgoowss
Pd(OAc) 2 pal | adi um di acetate; r.t. roomtenperature;
TBDVSCI tert-butyl di nethyl si30yl chloride; WO
20061062465 PCT/ SE2005/ 001835 32 TEMPO
2,2,6,6-tetranet hyl -1 -piperidinyloxy THE
minates AFhechobfinn wsed w8t a Xi-Tergp MiStEHR, B Al x50 S SumfWatees) trimeat 1.0
mg}/ai | abl e from comercial sources or prepared s
@Brding to literature procedures and had
experinmental data in accordance with those reported.
The following is an exanple of a starting materi al

Akemativiglys massipasteivas @riormedoon +GEONE (G6-6890,968N MSR) supplied
8P Bl 8 R o L i s s o 265 B
(VBtiafthc.) & Moledr t8mpédthtuféloriHiéit wal 3pplied starting at 40 °C (hold 1 min) and
ending at 300 °C (hold 1 min), 25 °C/minute. The MS was equipped with a CI ion source
and the reactant gas was methane. The MS was scanned between m/z 50-500 and the scan
speed was set to 3.25 scan/s. The MS was equipped with an EI ion source. The MS was
scanned between n/z 50-500 and the scan speed was set to 3.25 scan/s. The electron
voltage was set to 70 eV.

HPLC analyses were performed on an Agilent HP1100 system consisting of G1379A
Micro Vacuum Degasser, G1312A Binary Pump, G1367A Well plate auto-sampler,
G1316A Thermostatted Column Compartment and G1315B Diode Array Detector.
Column; X-Terra MS, Waters, 3.0 x 100 mug, 3.5 um. The column temperature was set to
40 °C and the flow rate to 1.0 ml/min. The Diode Array 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 NH40Ac 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 Na,SO4 filtration and concentration of the solution in vacuo.

Thin layer chromatography (TLC) was performed on Merck TLC-plates (Silica gel 60 Fass)
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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A reaction mxture of the am no pyrrole ester Al (1.0
equiv.), the aldehyde A2 (1.0 to 2.0 equiv.) and
NaCNBH3 (1.0 equiv.) in nethanol was stirred at r.t.

I In some exanples, acetic acid (1t
‘gg&?o\%}ﬁgﬂﬁas added to catal yze the reaction. IP?Tt%ﬁémsmms
reaction was not conplete after 24 h (nonitored by
TLC or LC-MB), nore al dehyde3lA2 was added and 20 the
m xture was stirred at r.t. until the reaction was
conplete. The m xture was then evaporated onto silica
fog dllashaerdunpn chrbinetbghaphy washmixbiresof chlorafomm/mgthapdly .

Cener al . Met hod 2006/,062465 PCT/ SE2005/ 001835 33
Weﬂime}@?%é“ﬂab éﬁP'ﬁB"r{ffgyia%tPtﬁi ocyanate HN O 2.

NaCEt S;~k N HN 1 R R Bl B3 Ethoxycarbonyl

i sothiocyanate B2 (1.0 to 1.2 equiv.) was added to the

Pegpanativeshremategraphewas mn on adVeefgiaytopurificatipe BPD Cawith ¢ fiede

i ti d f 5 to 60 i nut . 5
SIHT COMRPLR R TS 1o 2750 e e Ve Bl ot
MRON/@St 50! | M NI, GAEMEZN) Befe used GdHlew RI@SE20/@Fmin. Alternatively,

conbl ned, dried (MJSO4) and concentrated. The crude

andtirey colvemeves used; dvtlantl Gt &1 $0pum, Hirgricalymn) Grediegowithm

chr onmt phy. .The i.nterpediate, pro . o
oG plER B blopingBetete 7 B Gebicé i) Fier, ryp from 0% 10
3hs0%erdetoRitile ihA5aiaVEoweRe! Irmimin. AGernatively, @arifitatibdQvas
T. The pH was adjusted to neutral pH wt : _the

h

achigved onsemPEDh o HmasFu C-b BRLE witht Shizet SRPL A UV-
ase BL6 NG

ViR ctor Haiobldl i BPAMS Sy boludifCHE e, 100 rum x 19 mum).

Nagtoweeddigitawlth XRONI0.1 Y fhfluororeeit aeid in BlilliQ Water sexthsed at a
but in no way limted, by the foll ow ng exanpl es.
flowaatsof WhaW@lingt her wi se i ndi cated, the conpounds of
Exanples la to 4a and 5¢c and 7b were prepared 15 using
t he procedure of General Method A, and the conpounds
Reérysixldiegt onswdsiypicallytperfominedsul selmehts7ar snbyert mixéyres such as ether,

5 2l dN e RSSO Rl RS 2! Vethod B Bxampl e 1

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;

EtsN triethyl amine;

HOAc acetic acid;

NaBH, sodium borohydride;

NaCNBH;  sodium cyanoborohydride;

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

r.t, room temperature;

TBDMSCI  tert-butyldimethylsilyl chloride;
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1-Butyl -2-thioxo-1, 2, 3,5-tetrahydro-pyrrol o[ 3, 2-d] pyri
m di n-4-one (a)

- | am no) -1 H pyrrol e-2-carboxylic acid
“gt&@%%ﬁg title conpound was obtai ned as an g{:f/¥+:zrqo%@%3s
yield starting from 3-am no-| H pyrrol e- 2-carboxylic
acid ethyl ester (0.81 g, 5326 mmol ) and butyral dehyde
(0.47 + 0.55 nm, 11.4 nmmol). 25 111 NMR (DMSO-d6) S
ppm 10.71 (1H, br s), 6.74 (1H, t, J=3.1 Hz), 5.62
TENIPO t, 2:25, Gtéﬁa)netlﬁl-upi;ieﬁldﬁnyb);y 4.17 (2H, q, J=7.0
)., 304% J=6.6 Hz), 1.50 (2H, m, 1.34 (2H,
Tfiﬁ ¥1’I° 4=7.0 Hz), 0.90 (3H, t, J=7.3 Hz):
WD 2006/ 062465 PCT/ SE20051001835 34 MBS (ESI) mz 211

(M+1). (b) 1-Butyl-2-thioxo-1,2,3,5-tetrahydro
Staing matr[rralszlscldl pyxei either arvaﬂablmﬂoxrrn@mmmclwé swnqscmrpuepmd

B R i B B T B R
ref6rted( Tli@foll@wﬂlg 1§>aﬁl&<ammé of adsbetisg Ib@véﬁﬂ&hélw |pr ared

|soth| ocyanate (0 nm_, 0.58 nmol). é
Hpyel E’(‘%'Fﬁfbg’jyhcfgldféte{ fa_lmfawg}lHﬂ‘s}Fr (P1¢+, J. cOrg hem.
(1H, d, J=2.6 Hz), 4.36 (2H, m, 1.69
19}21—F49h4116§%8 (2H, m, 0.92 (3H, t, J=7.5 Hz); M5
(ESI) mz 224 (M+1). 10 Exanple 2
1- I sobutyl - 2-t hi oxo-1, 2, 3, 51 e{hr Rydro pyrrol o
[3,2-d] pyri mdin-4-one
3- (1 sobutyl am no) - 1H pyrrol e-2-carboxylic acid ethyl
ester The title conpound was obtained as an oil in 71%
yield starting from 3-am no-| H pyrrol e- 2-carboxylic
acid ethyl ester (0.40 g, 2.59 nmmol) and 0
i sobutyr Ideh‘}(de (0.26 + 0.07 nL, 15 3.61 mmol )\ 1H'r:]
NVR ( d6) 5 ppm 10.68 (1H, s), 6.74 (1H, t .
INt, J=2.4 |iz), 5.30 (1H b 4.1
), 2. 88 t'—J"G—Z‘L"‘HZ)r\)

Hz), 5.
m, I726 (34T, t, J=mM1 FR), 0.90 (3H s), osw‘i)sH,

(2 0J3=7.

s): 13C Kt (DVBO d6) 8 ppm

160. 9, 124‘% 95.0,58.2,52.4,27.9,20.0,14.7; 20 A3

(ESI) mz®211 (M1). (b) ,

1-1sobutyl -2-thioxo-1, 2, 3,5-tetrahydro

pyrrol o[ 3, 2-dJpyri m di n- 4-one
A reaction mixture of the amino pyrrole ester Al (1.0 equiv.), the aldehyde A2 (1.0t0 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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The title conpound was obtained as a solid in 24%

yield starting from 3- (i sobutyl am no) -

1H pyrrol e-2-carboxylic acid ethyl ester (0. 38 g, 1.79
E()mgﬂ? et hoxycar bonyl i sothiocyanate (0.2

~45°mol). 25 'H NVR (DVSO-d6) S ppm 12. 36 (Pﬂli’SEB?"S/""mS

s), 12.13 (1H, br s), 7.35 (1H, d, J=2.8 Hz), 6.34

(1H, d, J=2.8 Hz), 4.21 (2H,3xd, =7.33 Hz), 2.44 (1H,

m, 0.91 (3H, s), 0.90 (3H, s); 13C NWR (DVSO-d6) S

ppm 172.8, 152.4,137.3, 127.7,113.6, 97.1,

56.2,26.4,19.7; M (ESI) mz 224 (M+1). 30 Exang)e 3

1- (Pyr &Hi n- 2—}y| rrethyl) 2-thi oxo-1, 2, 3, 5-tetrahydrq} pyrH

MY ey

loIeZCarboxyllc amdg l Y
ester Thg/title corrpound was obt ai ned as an ovl i 54%
yi el d stantjng from 3-am no-I H pyrrol e- "2-car boxyIRc
acid ethylRester (0.40 g, 2.59 nmol) and

2-pyridi nec%FvBoxal dehyde (0.27 + 0.07 nmL, 3.55 rmgla)
5 111 NI\/R( O-d6) S ppm 10.77 (1H, br s), 8.52
(1111, d, J=4.0 Hz), 780767(1H n), 7.35 (1H, d,

Egtx%y@ﬂy_@l 1s7 7 zénﬂq Bga 0 é)172 gﬂusv?) Vas 3 dgd tthZQ aémgﬂ'nole ester

J
Bi- §i36 eﬁ&'ﬁ'} ﬂCHJGEIZaﬁd hiéhxté%elz\;l'asf%ﬁlje% gt: I. t( fof 540 66 )nmﬁ]tesjzgr

oxer@@;zt Wiiter- vzasyd andithe mwswhaselm egtmtqdewirﬂaﬁﬁdéb The

oo iy B Pl o TOG b 18P TR et
irderidefiate \ﬂzisl’puﬂﬁe&by‘l €hdhydohmin m(}mdtngﬁpﬂy crhe iderarAfaprodudt was

d h
d@?&%@ﬁ@& yﬁf’)tﬁt ms‘f‘spﬁsél a%ga éﬁ‘g‘? ) endﬂ@at?é I 8 MY eroWAYs yeactanfor 10

J=4. SQW@%e?}FQEf Q‘ﬁgg%% 5% ﬁ'a?gH(%olltHh ﬁ\g%l %1'5' goﬁd was

colleeted (byHiltration and 2/bsedhyittowatdr-Th@crhidd proéutﬂ vag pnﬂﬁedj;smg

piggiaiive HELCoor by A botyad cyfompiggrhy 958y 5B iogtcn.

121.2, 113.6,96.9,54.2; MS (ESI) mz 259 (M +1). 20

The invention is illustrated, but in no way limited, by the following 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 7¢ were prepared using the procedure of General Method B.

Example 1

1-Butyl-2-thioxo-1,2,3,5-tetrahydro-pyrrolo{3,2-djpyrimidin-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
ramol).
'"H NMR (DMSO-ds) & 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, 5), 4.17 (2H, q, J=7.0 Hz), 3.04 (2H, q, J=6.6 Hz), 1.50 (2H, m), 1.34 (2H, m),
1.25 (34, t, J=7.0 Hz), 0.90 (3H, t, }=7.3 Hz),
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Exanpl e 4
1- (2- Fl uor o- benzyl)-2-thioxo-1, 2, 3, 5-tetrahydro- pyrrol
o[ 3, 2-d] pyrl m di n-4-one (a)

‘g?&@ﬁ}aéﬁ?%o_ benzyl ani no) - I H- pyr r ol e- 2- car boxXydrfsgafokfo1sss

ster The title conpound was obtai ned as an ol
in quantitative yield starting from3-am no-1H 25
pyrrol e-2-carboxylic acid et¥yl ester (0.50 g, 3.2
mol ), and 2-fl uorobenzal dehyde (0.34 nlL, 3.2 mmol)
usi ng the general procedure A but with the follow ng
MESDim/atZlof¥l+ 1M ter 5 h nore NaCNBH3 (100 ng, 1.6

added f b fl 0ob | dehyd
O G n e L e L
mmﬁ@aﬁoméwam&m il in>44% Meldstarbing fom ?gbu?lamino)-lH-
7.47 (1H, m, 7,38 (1H, n? 7.28 (2H, m 30 6.70
pyrqle-2rpprborylacidiethylisster 0. 1052, 848 muppl) agd ethoxygatbopyl nj |
. =7 1.25 (3H, t, J=7.1 Hz); M5
lsétlt—_%?y&nl%? (Qg)g %0;18)% 2006/ Og2465 PCT/ SE20053 001835
'EBSIMI (DMSD- ) 8 @per 123821 H) 5)212. 10 (1) s)} 73731 8; 4,920 q1H, d,
pyrrol 053, 2-d]pyrimdin-4-one. The title conmpound was
154 Hoh 8361 TH b O AR PH, ). D52 @y SFT S
@@éﬁﬂ]&%gw?zyl am no) - 1H pyrrol e- 2- carboxylic acid

ester 5 g, 3.2 mmol) and et hoxycar bonyl
i sot hi ocyanate (0.44 niL, 3.9 nmol). 5 'H NVR ( DMSO d6)

8 2.41(2H, br s.), 7.33 (2H, nm), 7.24 (1H m,
E’f‘:“%ﬂg H m J=7.5,7.5 Hz), 7.01 (1H, m J=7.1 Hz,

1dsobultd)2-tHioxblt ﬁ,Q,'ﬂ—teﬂ'ah}]di%éﬁrfﬁb[3,25d]?)§rihﬂﬂin-&})he "C NMR
(DVBC- d6) 8173.9, 161, 4, 159. 0, 152, 9, 137.1, 129.6,
(ab(Ispbutydgnigo)- iBgymrole-2rogbaxyliq gejd gthyliesterg. 123, 2,

Tﬂrﬁﬂg%ﬂp}%,a@ T)a}&l;&igecg}gaﬁéqﬂeiﬁgi% viéd sthrtirt From 3 MRidERpyrrote-
2 TagbBx g1kt dtiopl ystei(0:40)g, 3:58 mopsi)astakischylbyjraldetiyhie 626 + 02730L,

. b-tetrahydro-pyrrol o[ 3,2- d]pyrimdln-4-one (a)
3-§-?F’Fy‘5‘?liixy- 2- ( 2- met hoxyet hoxy) benzal dehyde 15

‘Iggﬁg%?%g% ) g%‘?lﬂd.e 1H?E)éé.g? ?I%I,;L_Lh3%2), SRR I WeR2.4 Hz),

0 a mXxtur

580 ILHLrbes); Beli8Z2H g 572 HZ), D8RHS 0 76 .4ii),) L. 79A Hh ad) 126 (3H, t,
PSS 0SS B, §; 08980 0! ) and

B¢ NMR (DMSO-ds) 5 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 2 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, J=2.8 Hz), 6.34
(1H, d, J=2.8 Hz), 4.21 (2H, d, =7.33 Hz), 2.44 (1H, m), 0.91 (3H, 5), 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-ylmethy})-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
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pot assi um car bonate (7.71 g, 55.8 mvol) in DWVF (80

m.). The resulting m xture was stirred at r.t. under

a nitrogen atnosphere for two days and at 70 C for two
reaction m xture was partitioned

@?@P’g‘?é% amoni um chl ori de (aq.) and CFQClZQ%i)(%E?ﬁsmms

wat er phase was re-extracted with CH2C12 and the

combi ned organi ¢ phases wer &3 washed with brine, dried

(Na2SO4) and evaporated onto silica. Purification by

flash colum chromat ography (heptane/ethyl acetate

() BelPriin-20vimesh@bmsine/niH-pareoleed- @)‘bgmyhb ded ethytastate o |

i rkBgnahos ShaBRnas S 75« s BP sBRepE R rmipg- ool

4 t :
2 %%ﬂﬁg;@%ﬁﬁgﬁtﬁa (0149 gy 2. ga&@? ard 02 g%%ﬁ%dé%dé@ 27 +

08‘1@,&55@:::0@ 88 (1H br s), 7.16 (2H m, 7.05 (1H,

ety Pl it gy %gﬁa% 558 el 1 3g. 767 (W),

73321}6 d, 3288 Hz) 25 1H/84,%=7. 35570 Prz),BSrl((Eﬁl 0, J+d, (lHJsz 10 (lH br

B ﬁaa%rtob%@)éé%’?iﬁodf et Bhopgyhensal Jeve L,

[ ution of 3-hydroxy-2-(2- methoxyetboxy)benzal dehyde
H? 1 g, 15.8 mmol) and potassi um carbonate (4.37 g,
MSl(ES(D)M@?ZGQMf)BZ%S PCT/ SE2005/ 001835 37 mmol) in

Ot Lot 2T s - A Ui EotoR Aty -one

The ﬁﬂéiéc&up@ﬁd RAE bbthinSd @ SVHH WY 84, SR §taktia ﬁ%ﬁi@[ﬁ)ﬁ%n

chloride (aq.) and CH2Cl 2 The organl C ase

'ym@péhvé)ammlﬂfbpmeadwbewhmm eatar(0- ééﬁtmrapléand 0

t, t ld (3.8
Bl eabedfy hanB AR TS w11 8RR S 1 VLS Gkt Cstep
‘HVNI\JBIQ M‘so HJ)Wp_;)B:UIZ 34 (czmi; blOS),- 8. 49J(1Im/la I=W\A’3@m 8)73 %111@,&&), 7.29

(Hi,l_iﬂle&HZ), t7)27ﬂr171. 1), 21 (IH. @8’—( QIHZ).rg 09 (éil'bé {ﬂﬁ Hy), 5.75 (2H,

§)=6.3 Fz), 3.62 (2H m), 3.26 (3H s), 1.80 (2H m,

1.02 (3H, t, J=7.3 Hz): 13C NMR (DVBO-d6) S ppm 190. 3,
anR (DMSOQIG) 3 ppm 673.4,2452, 19216,.149.11137.8.,136.8, 127.9/0224, 121.2,
0. 57.9, 22.1, 10.4. NB (ESI) mz 239 (M +1).

(3C§ 9§9[|§22(2 Met hoxyet hoxy) - 3

A{¥i no) -1 K pyrrol e-2-carboxylic acid
et@%@%ﬂy H3OXM A}l

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)- 1 H-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 NaCNBH; (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-dg) & ppm 10.76 (1H, brs), 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, JI=7.1 Hz),
MS (ES) mv/z 263 (M +1).
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ester The title conpound was obtained as an oil in
guantitative yield starting from3-amno-IH is

pyrrol e-2-carboxylic acid ethyl ester (0.35 g, 2.27
wE'R 2- (2- met hoxyet hoxy) - 3- propoxybenz

(0 bt = g, 3.06 mmol). 'H NVR ( DVEO- d6) 9?%%?%99"““‘”
10.69 (1H, br s), 7.13 (1H, s), 7.6.99 (2H, m, 6.70
(1H, m, 5.63 (1H n), 4.936(1H t, J=5.7 Hz), 4.52
(2H, d, J=5.8 Hz), 4.19 (2H, m, 4.05 (2H, m, 3.92

2H t, J=6.4 Hz), 3.59 (2H, m, 3.32 (3H, s), 1.76
dr{2-Friyqrotbentylk- Bekioxo 1,2 3, 5-tetrekwro-pyreole/ 0B dlp3rividingd:-onks

377 Do (A g am0s oo .
T ol o o s i B SR B A8 oo o 3G
bebzfl@hing RYHrpsymidle-2-0arbd:3lid acid Syt £s1erq0.85 4; PP enmidipadd t | €
conpound was obtained as_a solid in 13%yield starting
ethqxyrarbonyl ssothjocyanate (0.44 mL, 3.9 mmol).

1 OXY3} - 3- - I ~ A7 6ar
HR NSOy & prp o B 21 P B 30,200 U, T8 (i,
J=3150 D5 hON§IH, ing SN SRy Andzp, (12 QH, 81J=22 Ba), SMD(2H, s);H
s NVR ( DVEO- d6) 6‘£pm 12.43 ng br S)l, 12.31 (1H  br

G NME (DMSOr) 8. 739536104, 159-0, 18- %435 1882962 129-5 1284, 128.1,

H; 17 1 : O (+4Hl, Jr ), 5.71
12831248 1245, 1 2 s s 186 . Beondrn ) - S 6
MEZESD)m)/z 236 M H1§H, s), 1.82-1.72 (2H, m, 1.02 (3H, t,

30 J=7.4 Hz); M5 (ESI) nmlz 390 (M+1l). WD 2006/ 062465
PCT/ SE2005/ 001835 38 Exanple 6
Eﬂa‘xﬁlﬁ'egt hoxy- pyri di n- 2-yl met hyn- 2-t hi oxo-1, 2, 3, 5-tetrah
ydro- pyrrol o[ 3, 2-d] pyri m di n- 4-one ||
1-p-@eMothoxyethpxiy)rfeproposytizngyl] -2 ¢hingo-d,253, Srp¢ trahyidee-psrrolo[3,2-
d]Et&lg%J ioiltljee(z.B m., 28.8 mmol) was added to a
g é‘?ilgl oh of 6-hydroxy-pyridine-2- carboxylic acid
(d)3- pxyb-@Z-Wﬂﬂoiyeﬁbdy)ﬁkﬁzum‘ekﬂdk carbonate (4.0 g, 14.4

(70 The suspension was stirred at

nmmol ) in CHCL3 %ﬁ
2-Grhlorasthyl methyb ethet (A S3male, 58-Tragpel) Was addedisdrepwisg tord mixtupgef 2,3-

iR Aehide (12, 9073l Wotadlk o SF1H) 36 o) and
ptissium qartmaiatet(7.7h goffeintal) in DM (86 mL), The resylting nextus was

sﬁ-ll:rlgh Sét rr.rg:l]tlg er ghﬁ\%laggn gt?n%gpﬂe?e g;op fwo days and at 70 °C for two days. The

reaction mixture was partitioned between saturated ammoniym chloride (aq.) and CH,Cl,.
The water phase was re-extracted with CH;Cl; and the combined organic phases were
washed with brine, dried (Na;SO4) 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);

3¢ NMR (DMSO-ds) 8 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-Iodopropane (3.0 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



10

20

25

30

10 next step without further purification. '"H NWR
(CDC13) S ppm 7.65 (2H, nm), 6.88 (1H, m, 4.45 (2H, q,
J=7.0 Hz), 4.41 (2H, q, J=7.3 Hz), 1.40 (611, n); M

196 (M+1). (b)
“@B’?{‘%{é pyridin-2-yl)-nethanol 1s NaBH4 (5?9“%‘,‘320&%01"835
mol ) was added in portions during 35 mnutes to
6- et hoxy- pyri di ne-2- carboxylic acid ethyl ester (1.5
g, 7.5 mol) in EtOH (75 nL). The resulting m xture

was stirred at anbient tenperature for two days.
mipat)én DMES (8Qdule)andribe mixturaiwes streedwd $00 ¥ byersigbtindet dnitrogen

CH2C12. Th ' h i.ed 2 filt d.
SRR T BTet e F AL D PHECP! TG bmoprt e
(a§.) ahd'CHACH VIR lofiganfc (HiAseOwas wakBébwilRbeid, dlied\@¥a,80,)uaed

in the next step without further purification. 'H NWR

copesirateyl tasgiyp thetitissomppundip quantitative yigld 3,8 g)5 an ofly This material
=8 . 2H d, J=5.3 Hz), 4.38

w%i%f}d é‘?‘ﬁ%%%‘? i&%‘%%’(’%ﬁ?&aﬁﬁﬁzs. 2 H), 1. 4)1 (3H,

"H NMRDMSO) & pfie)1087 L HON 7. 7/ (1 ) =20 12y, e ece By 6y, 7267 (1H.

DMSO (0.50 ni, 6.4 _m’mlzs) in CH2CI 2 éﬁ-llo n_) was added

t, {r bt 428 625, mh4d2i(8H, ©7=6.21a), Y162 (Btlor), de26((3H $)n!.80 (2H, m),

L 2= , 6.1 nmol) in CH2Cl2 (20 ni) at -60 T.

resuTting mxture was stirred at -60 C for 10

B@iNMR €M S(Bd 50 ppxy 1993, i162.0; 50, 1206t124140119.4,0.1383, 2.5, 70.9,
5.6 mmll in CHCl12 (5 nL) and DVSO (4 nlL) was added
0,00 321, b nixture was stirred at -60 C for 3 h,

owed to warmto -20 C and Et3N (6 nlL)
M%?&E@ggﬁg\.ﬁ#he resulting solution was stirred at
(@ Fbf/ 24(2-Methopatboy)-8-pragoxplenzyl fovtines - | Hipyreole-2veasbanibiegrid ethyl

nd the m xture was extracted with CH2C12. The organic
gﬁ’]'ase was washed wth brine, dried (Na2SQ4), and

T]feotﬂlb%hfféﬁxﬁﬁwaﬂb%iﬂéd as@bldlin Wamtitede gieldostdrtife fremidatsino-1H-
and WO 2006/ 062465 PCT/ SE2005/ 001835 39 i nsol ubl e
pyeple?catboxydis acidraiind gster (013513 237 nuwel) ande2-€2-methaxyethoxy)-3-

PAREPEBO1A fingaplg, comeune, (0509 11
397 0H: /1254 Hy) 2258 B, oy, 337 GE J3)76 (2H, m), 1.26 (31, t, 1=7.1 Hz),
1.00 (3 H, m);

MS (EST) m/z 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]lamino}-1H-pyrrole-2-carboxylic acid ethyl ester (0.87

g, 2.31 mmol) and ethoxycarbonyl isothiocyanate (0.26 mL, 2.31 mmol).

"H NMR (DMSOQ-dg) 5 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, }=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,
=7.4 Hz),

MS (ESI) m/z 390 (M +1).
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(d) 3-[(6-Ethox).-pyridin-2
yl met hyl ) -am no] - I H pyrrol e-2-carboxylic acid ethyl
ester Acetic acid (0.3 nL) was added to

‘@OZ%EBMG&WI di ne- 2- car bal dehyde (0.59 g, ef’h%ﬂ@#@goolsas

amno- | Hpyrrol e-2-carboxylic acid
(0.30 g, 1.9 mol) in ethanol (10 nL). After 1.5 h,
NaCNBH3 (0.24 g, 3.9 mmol ) B&s added, and the
resulting mxture was 10 stirred at anbi ent
tenperature for 19 h. The solvent was renoved in
Example6 et hyl acet ate was added to the resi due, and

RN LI AT LRI T —

4RHei fied by fl ash coI um chr omat ogr aphy .
éhept ane/ ethyl acetate gradient; 0 to 35% et hyl
Gelitho)pyridivesd-cirheybic Z@dgthyﬂé‘w of the title product

SRR S Ml i
cdboxyfic boid (Mg, T2 mimﬁ) ﬂndHZl)/er(H 0&501(326'(14 0, 144/mMobyian CHCI; (70

571 (1H 'm = 4.38 (5H M M (ESI)
A heguspension waS( md @ga@lﬁ%@;ﬂw@m@,fﬂn 3days. Insoluble material was
relﬂr%qg(lﬁ ﬁyh%a 4‘{ one ﬂgl%/%a Sony‘f’ﬁb |EE§QL%€W% &%géﬁﬁated
togwd)th@ Gitlepmot)ct waguantitiisie yiold31 [5(H aeammﬁ‘hwmatdmi vPas used in the

th | e- 2- car boxyl d et hyl
e b Wb R paSo Rl ) Tn o2 (5t and ¢ he
IHM(@ﬁqm Sol7rase(QHaﬁ:) m @Rt mh, APERE! Hr&ﬁmﬁm (2H, g,

m nut es I'vent was evaporated and 0. 4M Nabet
TSt hHep 1 40%6Him);1. 2 nmol ) was added to the residue and

5 m was refluxed for 1 h. More NaOet (0.4M
Wgﬁfﬂ)ﬂ&%wgé) m., 0.6 mmpl) was added and the
@ﬂﬁlﬂthmppﬁamtpﬁzpmnbpr another 1.5 It The sol vent

residue was dissolved in water

Naﬁfih (ﬁﬂeg,plr-il aam}é weaadd@d drepartiens dyAng, 83 minuiesfep-ethoxy-pyridine-2-
oL b8 oBl fbr (Y52 73 W) BR QPRI PSR RE mbfhe was
stirredma ambieneaethipiriutecioy tved dhys.Watet whsaddedred ithel n(iﬂﬂremgﬁs
exjracle s e e sty phese Rcnen (VSOR Ryl gt
c&n%ﬁma@ed td Eé/e theHe 5pr@d1§:‘3r (! i)isﬂg) i 74%E&|1|§ ad ¥ oil, Q'%J.is?mz(tétliil was
usr:dpgth@mt st vmﬂmunfunbyr puificatizns/ 062465
RIS §hr It 3 M (i B e etig e o,
4.66 (2H, d, }=5.3 Hz), 4.38 (2H, q, }=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 CH2Cl; (10 mL) was added dropwise to a solution of
oxalyl chloride (2M in CH,Cl,, 3.1 mL, 6.1 mmol) in CH;Clz (20 mL) at—60 °C. The
resulting mixture was stirred at —60 °C for 10 minutes. (6-Ethoxy-pyridin-2-y1)-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;SO,), and concentrated. Diethyl ether was added to the residue and
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109.0, 97.0, 61.0, 53.8, 14.3; M5 (ESI) mz 303 (Mtl).
5 Exanple 7
1- Pi peri di n-3-yl net hyl - 2-t hi oxo- 1, 2, 3, 5-tetrahydr o- pyr

ngzgk%dﬁﬁg] pyrim di n-4one (a) 3-Fornyl ot e?%@""’mm”s

pI peri 1-carboxylic acid tert-butyl

(0.18 nm., 2.6 mvl) in CH2C12 (5 nL) was added
dropwi se to a solution of ox@yl <chloride (2Min
CH2C12, 0.65 m, 1.3 mmol) in CH2C12 (4 nlL) at -78 C
The resulting 10 m xture was stirred at-68 C for 15

ingblable @saterih bsitemoys@bin ﬁltraﬁbmemedﬂme {vac eankentatédcto yidtd the title

tert- Ezg ester (Dean A Tiker et a Bi oorganlc &
compuaf (AP0 gher0% wyldﬁléms@a% st progduct wesised gothe next step

“ﬁﬂmﬁg}“x& 2’“‘?@ d®ph) in CH2C12 (4 nl) was added dropwi se

and mn stirring at -78 C, Et3N (6 nL) was
lmm (CDER) S@pml St93r{gH$ 8), umn OIH ua) 7 $8 i(TH ad) Ja1.1 Hayt6 %t H, d,

A EE STt HD B i S BT e or tani 6 | ayer
(RS Bl Ek IR A R CORGEN Y HENFAO LD b Elceig ety ester
AceMLMOddub) Wamﬂdaémﬁ cﬁhoxmpymhnﬁ-}sarbﬂdvhyﬂb Gus9 g, 3.9 mmol)

a%dj{ i Hglfe;‘f,%&:e gt I l?on lig Wﬁ 3 Vl)eg{%foaﬁqlgré +%ﬁp&jp%ﬁ1)anol (10
nﬂj)p&ﬂérQI 3B, NaCNBIO0V4I o 33Ghlol) Hs h&deld; diditheé re@ﬂbﬁ% mbitere was

title conpound was obtained as an oil in 30%yield

stirredat prbiept tsmperatise f05.19 B Phe sobieat wasrempyrshin vpeuoaethyl acetate

v%.& F&/ded fh@ rres(cgle gFA.thns g%l +l)w£“? oV b ﬁltr tio '|['he filtrate was
orrry - pi per| OXYy aci % tn
cmx:bﬂrate(cthnﬂ&hgc;m@e ﬁ'ﬁdunm purifiedtyRlag Emﬂﬁ): cBrop;(am@ath

(bl epialigraciéal Otostst sl agbey), pRlaini, 25 § Tdsyw) SRt e

pfoaﬁbtansoﬁd% (1H, m, 2.65 (1H, br s), 1.85 (1H m,
(1H, m), 1.64 (1H, m), 1.42 (9H, s), 1.31 (3H, t,

Hm (ERCL) & pp@ a(na{mm 5), VD (1EGm), 6:8% (352, 41 }m)z), 6.70'(1H, br

shiy SIS T B R Gl A o - AR LR bz e

ptained as a solid in 20%yield using
{Eﬁsi} et hoxycar bonyl -1H 30
M dMHd) - met hyl ] - pi peri di ne-1 - carboxylic acid

VA b 5 SO b i

4pmecedure B, with the fol |l ow ng nodi f| cations. After
E%h%gygar So%y{m tlhf’jc‘)tcggna&ayﬁ lbfg‘,a(t) b(()) )a\,(\:/ztlsl adHed to'\g f(lgethoxy-pyndm 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 NaQEt (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 HC. 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-dg) & 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, J=8.3 Hz), 6.13 (1H, 4, J=2.8 Hz), 5.65 (2H, 5), 4.17 (2H, q,
J=7.1Hz), 1.19 (34, 7, ]=7.0 Hz);
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WD 2006/ 062465 PCT/ SE2005/ 001835 41 (0.3 nL) was
added to the reaction foll owed by heating in a
m crowave reactor for 4 mnutes at 100 C. The sol vent
was renmoved in vacuo and the residual solid

WOap60pHES by preparative HPLC using Atlanti sp%z%)émmms
100 mm 5 mcolum. Gadient with acetonitrile/O 1M
amoni um acetate in 5% acet#hitrile in MiliQ Water,
runfromO%to550%acetonitri|e in 15 mn. Flow
rate: 15 m/mn. "H NVR (Methanol -d4) S ppm 7.23 (1H,

ECNMRADMSBia) 5 6729, 1627, 150.8,153.521 39, 137240781 H 3.9, 11B.6,
27 (211, 2.86 (211, 2.58 (1H,
1°?Pp297(§653§ {Egzill“ , 1 62 ?)111 m, ( 1, 42I ?)1H m: (13c

4) 6178.8, 154.7, 139.3, 129.5, 115. 3,
Mﬂﬁrﬂﬁéf&{?mm+ 19

7, 48.0, 45.2, 34.5, |0276232 M5 (ES1)
mz 265 (M+1l). Exanple 8
1- qut‘zll 4-thioxo-1, 3, 4,5-tetrahydro-211-pyrrol o [3, 2-d]
di n-2-one i s Ethoxycarbonyl isothi ocyanate (0.13

1 Fiberitim-h -Jiithy 1R thix@CE]3 lSfitet?ralﬁ (%]Hyrhmdm-#one
(a%{rol e- 2-car boxylic aci d eth ester (O 2

joymy wme@?der@nécq@ow@y agif dert hfrsfarur e was heated at
DM\Xg% ﬁo ‘ié’FnL' gﬁ npéﬁ"(‘: ©4 QFZW%§ de{l hfog%g t(?%fsolﬁﬂ& of oxalyl

d W t’ hex
chipriéa (2 MH&CI@,G)‘.@&SLMM h;mtrl))ml(ﬂézcﬂzm T )qut ~28 AC.rThelrysulting

wat 9 nL ted t f f 15 h t .
G Y ang e Bl o Lafgais B mey veiBertndsly %ris?@aw
aciHQerElB{n?l kel kDé&l Mhdker i€ Hl@éﬂbﬁzé‘&tw&@ﬁbmﬁeﬂ

[tration and washed w wat er. The

2003, J ae17|c8|5dd &g)t (03, pOmmod ih CHGly (ﬁanbbwasaaddve dJHpmetaud after

Rl YR Lo B sy
am@)ent t%mﬁ@raﬁﬂ:e fdr 16)1 W&tei ?vilé é%ddd afid theh:itu?e WES) extrdct8d witB diethyl

t, H, H. m,
etber the qrsamp laver \Uasvdﬂsd @@Sﬂzb andwelqemtyd W{ev t&a Pragugips an
) .
sk G| E20e, 9236 vield) This opade, product was g jn the pext stp witbout further
punifieatipB, 2- d] pyri m di n-4-one 30 (a)

Mgéﬁ@%’?@ar@fqﬁlet hyl ) am no] -] H pyrrol e-2-car boxylic

(b) 3-[(2-Ethoxycarbonyl-1H-pyrrol-3-ylamino)-methyl]-piperidine-1-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 (CDCls) & ppm 8.29 (1H, br s), 6.70 (1H, s), 5.67 (1H, m), 4.27 (2H, m), 3.93
(1H, br s), 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, J=6.8 Hz), 1.22 (1H, m);
MS (ESI) mv/z 352 (M +1).

(c) 1-Piperidin-3-yimethyl-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 (37 mg, 0.27
mmol) and ethoxycarbonyl isothiocyanate (36 mg, 0.27 mmol) using the general procedure
B, with the following modifications. Afier the base mediated cyclization reaction, 6M HCl
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Trichl orocyanuric acid (1.84 g, 7.93 mmol ) was added

to a solution of 2- isopropoxyethanol (0.75 g, 7.21

mmol) in CH2C12 (3 nmL). The reaction m xture was WO
5 PCT/ SE2005/ 001835 42 cooled to

‘ii'g%/@g);a%égzz g, 0.14 mmol) was carefully addeg?/si%smmsss

smal |l portions. The mxture was stirred at r.t. for

20 minutes then filtered thréugh Celite and washed

with CH2CI 2. The filtrate was kept cold, 0 C, during

filtration. The al dehyde solution was added to a

(3 inl)) wuis mideduo GreatacBon fillowed by psating irea Ricrawineaphdter for 4

s 07 S ibelsopin syl vdovf i E?“ Goidl ST quritied
by piePﬁ:ﬁ vd HPLéleﬂg AHaREs CIRY m@ & ?"\grf]ﬂ Gﬁdélt}th“emh

was added. "After stlrrlng at
ammmlmvmpmraaeteﬁ infeacetohitrde maMthdW atef, eeh frym 0% to

Sk it o hept ane/ et hyl acet at
5{’%5&% GRS SO G G 6) o yi el d the title

¥/ =9b )]
Wy g7, -0 3| IR 6285 48
m)1403 G, m)53. 3z(zm mba.sg)(z,H,m)lz SS:P,I-H rq) 1.83'(2H, iy)L,62 (1H, m),
1342&2159&3 49 (3H m, 3.15 (2H, g, J=5.6 Hz), 1.26 (3H,
1.10 (3H, s), 1.08 (3H, s): MS (ESI) niz
@MMM&&ano[@)awss 154.7, 139.3, 129.5, 115.3, 97.8, 53.7, 48.0, 45.2, 34.5,
1- (2-1sopropoxyet hyl ) - 2-t'hi oxo- 1, 2, 3, 5-tet'r ahydr o

2'{5?;2392,0[3 2-dJpyrim din-4-one 15 The title compound

s prepared in accordance with the
ge%er a’g/ n@?@dg\q@ usi ng

3-[(2-isopropoxyet hyl )am no] -| H pyrrol e-2- car boxylic
aC|d ethyl ester (0.7 g, 2.91 nmol) and
le& ar bonyl i sothiocyanate (0.40 ni, 3.50 mmol). 'H

1%‘%‘9%@%9 1 455 PR dro e ol 2% iy e dJ 6. 3
Etokycatbos®| {s@thjoclyanafe(0.13 nilz).] nindPwas ddded fot3- (lm):ylammle-
pﬁ&' rt)@:%ypc aclg ethgllgester f(} 23 g'vﬁ 1( ESI ) in toﬁuene%S &M) and the mixture
whs ﬁga’téﬁt @9”@ f8r ﬂﬁt'fﬁélpﬁécgﬂﬂe)wa% ﬂlf&e@@?f a]nd2w§hg& With havél The

ro-pyrrolo[3 riom -one

iermedite o hww maﬁwwmmmmhmm@ 6558 Eﬁmyn imwater (9
;
wit, e Bl o Bk 1 5 R R g el W B was

adjusted to pH 5 with 12 M HCI. The resultant precipitate was collected by filtration and

.,_.(u

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-d) 5 ppm 12.04 (1 H, br s), 11.95 (1 H, brs), 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) m/z 224 (M +1).

Example 9
1-(2-1sopropoxyethyl)-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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2-carboxylic acid ethyl ester (0.250 g, 1.62 mml) and
2- met hoxy- 2- et hyl propanal WO 2006/ 062465

PCT/ SE2005/ 001835 43 (US 3,652,579) (0.331 g, 3.24
nmol ) using the general procedure A but with the

Wwehdopsags nodifications. After 6 h nore  peysE2005/001835
2- met hoxy- 2- net hyl propanal (0.165 g, 1,62 mvol) was
added, and the reaction mxture was then stirred

overni ght. 1H NMR (DI\/SO d6) 4 ppm 10.69 (1H, br s),

6.74 (11-L t, JS 0 Hz), 5.64 (1H, t, J=2.6 5 Hz),

5.33 (1H, br_s), 17 (2H, q, J=7.1 Hz 3.11 (3H, s),
c@lg3o E)ZQ ang TFMED 80 022 g, O1428mot3 pras carefuliy addedn sall portigns.

ThE ik gtk b2 hyiel shtetcdhoupugh Gelie pad g wits
CHgllﬁlWh’edil@ite w%s Hémy:b]ld[m 8T rdufing Giteation. THe@ldehidecsolution was

ound s. obtajned, as,_a solid in 3%yield tglrtin
sty @%9(9 3yamino-1H-pyrrole-2-carboxylic acid ester (0.83 g, 5.41

B U OO0 108 B G i RIS D) g B

stireedtfori Mmmms,eﬂngmNaGNBHa Q348 514101:1)101) g¥an gMduleA@exﬁm:hg atrt
d B but he foll dificat Th

g B MCHER WAL Pyl Bl PRUTRCEY Ao 0E: o/ o1

cﬁ%%gxuggsghe’ﬁ_'émgfihgiwetﬁ (e:di:g)o tg,lpng (15 )Z&ts(ta Ho yb:Jld the title

cfanpoya@(%ég,zﬁ %@aéﬂp-lmbr s) 3.12 (3H s), 1.21 (6H

%M@@E@%wp@r o@;‘/’ﬁ&/g ﬁﬁ)’oxo ?9‘2 %Iét& )t‘ g%r'6 é%?/sdq’l(l){-’ gl))/’r

5844181 Brsa dlmﬂ‘xmﬂ, IH10 Hz), 0156-3(49) (3H, m), 3.15 (2H, q, J=5.6 HZ), 1.26
net hyl propane The product was

2 E{J%gg' %dl g‘é@f&%aﬁé’%t@as)md. fied procedure

”@m' G4k v 4S, 3. 652,579. Bromine water (2.95 ni,
)ml) \;\m/?ads dded dropwi se to 25 isobutyral dehyde

Dkt ingper il 2 higeo- 14 FEa oV olal o - By iz hene
@%@%W%ﬂaﬁfﬁﬁéﬁwﬁzed by a | t[ﬁ:olﬁggfrﬁmIH%odB

using 3{ @risopaopoapethy)dnind]- HH-pivols-2roaetoxyliciined ethphsten (g, 2.91
calcium carbonate was filtered off and the filtrate

mpl) and gthony e aay bisothiosyanatedp.40 mL, 3.50 mmol).

'H NMR (DMSO-dg) 5 ppm 12.74 (2H, br s), 7.35 (1H, d, J=2.8 Hz), 6.29 (1H, d, J=3.0
Hz), 4.49 (2H, t, ]=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-thioxo-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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m xture. The aqueous phase was extracted with CH2C12,
dried (Na2S04), filtered and 30 concentrated. After
vacuumdistillation, the title product (10.10 g, 67%
ned. WD 2006/ 062465 PCT/ SE200S/ 0018
W&% O d6) S ppm 4.43 (1H, s), 3.80-3. égr’f‘%?s’””ms
1.64 (6H s), 1.15 (6H, t, J=7.1 Hz). (D)

2 Et hoxy- 2- net hyl propanal THE product was synthesi zed
according to a procedure described in US 3,652,579. 5

2- Et hoxy- 2- met hyl propanal (5.63 g, 25 rmeI) was added

BT 4 bt R i

itfoRs. 12 RA8th -Eﬁcf‘ﬂ@r LEf!

m?nalﬁuttg%s o \k}lleent ancd)ﬂpro u 1 F@lls%;s%? %g‘mrg@was

ad@lmigmndtﬂmmadtrbﬁhﬁxt@ltmalth& shingd ovmgh‘dded to the
roduct -sol vent m xture. The m xture irred and

SOues) élﬁa@é@ GRell B, brepdedr 4t A, hAeR DR, Lﬁpéf’e(vlfbhds%

it A

t,(lg)le 113(6H s);
lljet hyl propyl ) am no] -] H pyrrol e- 2- car box

c aC| d eth ester The title conmpound was obtai ned
Sl éaﬂMethbxy-Brn@ﬂwwomth—dtlml 2§ Sttetowhydro-pyrrolo[3,2-d]pyrimidin-4-
3-am no-1 H pyrrol e- 2-carboxylic acid ethyl ester
%0.200 g, 1.30 mmol) and 2- et hoxy- 2- net hyi
The i coRipotedwiCobthified 4% a28d ¢h 39 yibdd starting fosd T 2tdieoxy-2-

general procedure A but wth the follown

MEYIPFORYRBIER - lewafe%\wbewlmamd@ﬂyl fHY (91-%?33 gelt1$mmol) and

bt Baleo N RNyl i g o

witk Hye followidg sabd{fitikiony Thé réaciort-irds, ruf inl Pmi@bivave, redctet fbizg total of
3% 25 6H 's), 1.20 (3H t, J=7.4 Hz), 1.19 (3H t,
20I\/S(ESI) mz 255 (M +1). (d)

Ethoxy2rreth 2-thioxo-1,2,3,5-tetrah
(IMS03de2 5 apyi2 f—ﬁb&p),]@;ﬂg(m brs), 7.30 (14, d, J=2. 6),629 .

<1§5§ib{)1”§'¥65’21%8c§&f'§f 2R LB "2 79 rrol ) vas

%% ,%Ug Cl2 (2 m) at r.t. under a nitrogen
tnmospher t hoxycar bonyl isothiocyanate (0.12 ni,

1.02 mmol) was added dropwi se and the reaction
m xture was stirred at r.t. overnight. The sol vent was
Ezymplerldt ed and sodi um et hoxi de (1M

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 (N2;SQy), filtered and
concentrated. After vacuum distillation, the title product (10.10 g, 67%) was obtained.
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in ethanol, 0.94 nL, 0.94 mmol) was added and the
reacti on was heated to 40 C for 48 h. Wter (2 nlL)
was added and the pH was adjusted to neutral pH wth
he precipitate was collected by fi '

dd_gas -|§ur| fied by preparative HPLC to gi Vei’%}'ﬁ@ﬁ}é}@ﬁOOlﬂ?ﬁS
t|t| e conpound in 6%vyield (0.12 g). WO 2006/ 062465
PCT/ SE2005/ 001835 45 111 NWR (DVBO-d6) 5 ppm 12.22
(1H br s), 7.30 (1H, d, J=2.8 Hz), 6.35 (1H, d, J=3

, 4.60 (2H, br s), 340334(3H n, 122(6H
%M((DMS(@HB & pprud 443 (1H5),3.803. TEGH, m)f 262 66H,(sM 1+15)(6H, 1,

nple 12
J? ( ajperidin 4-yl nethyl) 2-t hi oxo- 1, 2, 3, 5-t et r ahydr o- p

9%,3 g),l/vg,y pdaafi n-4-one  (a)
[(2 Et hox arbonyl)-IprrroI 3
The mndwbwammﬂgpsw preonditigrte alpraseduse describedsinils 3,652,579,

2 k8t TS B S TREMIR i rodil

(2353, 12.5 Gnrh61p 1A r3ﬂ@ﬁhg1 aelbxhhéawat@ (@z2. Bﬂgrdw(w inénu@di The resulting
ethyl ester (0.68

mpGERMepresediior 0 m}aw@ E‘h%qlv,gnamdcpw@wf wetprdjstilled offy

Aptyoplom SR, PralP 5 0 RraRALE Grpton kST BRG] pitre

43[]‘&&@51 afd then thertwi @hatds witd, sepmrated ancﬁhe? dp;(ei phask was Jistilled from

i3 chjofg sbiaigg Gl ot 8100 85350 65 (20, br 4y,

MS(@:ﬁ)Iﬁ/%Hqu.ﬂ; J=12.0 Hz), 1.39 (9H, s), 1.26 (3H t,
0.95 (2H, m: MBS (ESI) mlz 352 (M

(c? @r[é%-#?l?o%y 5 %ﬁ);l H{I)agugo]SH{ zyrr lﬁyZ dcarboxylzc acid ethyl ester

THtitleQofipdurt #dbidine dtsn 4ilGh 63% Hidl@xtxgink BV -amino- 1H-pyrrole-
i sot hi ocyanate (0.058 g, 0.44 mmvol) was added to a

2-garboxydid acid| ethyil generdf) 200 g, 1.30 mmol) and 2-ethoxy-2-methyl propionaldehyde

(035kcs 268 o) Gah P Kool g b 5o Y Bl el faion.

THk et dﬂm}éwéﬁ{lﬁg@%ﬁ%hf&# ) and the mixture was

stlrre e solvent was renoved in
"H/EMEO (GO} $1pprh ST4UH, bra), 5tw<(eH btle)J 43 2R apI=7(4Hz), 8.54-3.47
cont ai ni ng_ sodi um (0. 015 The resultin

(2m, m)dr@ th-ﬂtfeﬂzl A la.(zﬁ,cqsbveaﬁzs) 1@@2@1@3 120 @3h1,d=74 Hz),

“3 6M HC1(0.5 nL) was added and the
Gg %%’#’ST was heated again in the m crowave at

r} es. The pH was adjusted to neutral 25
(@H- (@‘-Etho W)tmzhwowtz 9 B- ¥Ry BRIBAFSI6 Bt B8 pyFmidin-4-

vacua. The crude product was
one

3-(2-Methoxy-2-methyl)-propylamino- 1 H-pyrrole-2 carboxylic acid ethyl ester (0.200 g,
0.79 mmo!) was dissolved in CH;Cl; (2 mL) atr.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 HCI. 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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purified by preparative HPLC to give the title
conpound (0.038 g, 149 as a white solid. 1H NWR
(DMSO-d6) S ppm 7.36 (IH d, J=2.8 Hz), 6.33 (1H, d,
J=2.8 Hz), 4.27 (214, br s), 2.95 (2H, d, J=12.0 Hz),
, J=10.4 Hz), 2.25-2.15 (1H, m,
“ﬁ’fbgﬁfs“%§58 Hz), 1.37-1.20 (2H, ) D 2006/ 0 ST REdobso1sas
PCT/ SE2005/ 001835 46 13C NWR (DMSO-d6) S ppm 173. 2,
152.9, 137.6, 128.1, 114.0,497.5, 55.2, 45.5, 34.7,
30.0; M5 (ES1) mz 265 (M+1). s Exanple 13
1-[(1- Met hyl pi peridin-3-yl)nethyl]-2-thioxo-1,2,3,5-te
"H MRS Qyde) &pprﬁl3222 (H—I by ), H30I(HE AL, Ir2.8 Hz), 6.35 (1H, d, J=3 Hz),

A QPR E SR H R4 B S TR G950 o %oPds
g‘g@ggﬂ@ ﬂma.ngved in nmethanol (2 nL) and formc acid
7% 10 ag., 0.059 nL, 0.7 mol) was added. After 5

m nutes of stirring at r.t. a precipitate had forned.
NaCNBH3 (0.026 g, 0.42 mmol) was added and the m xture

Essmaplet2rred at r.t. for | h. The solvent was renoved
in vacuo and the residual solid was purified by

1-{pgidinct vipethd s hiost-i2 s oy dtc-Dy o ipwrin i dne

R e e R

t,‘}balb_é,(ZH br s), 2.61-2.5 (1H m, 2.36-2.30 (1H,
é Z’zoeg(sH s), 1.93-1.82 (3H, ), 1.65-1.52 (2H,

The)tl,tle l:orhtpaﬂmﬂﬂ 1681d, 10%) wis. p}:é‘pailedﬁﬂ a(:cblrﬂa.nn@ with :géheiWIBJethod A
d6) S ppm 173.2, 152.9, 137.6, 128 1,
Stagbm%ﬁotaé Qnmséfbpyrsaé&%’wl?emlc aCBizFﬂwl ester (9, 68244 ‘ﬂ mlmi) and 4-

foﬁé&a&%ﬁ%i% Xg et hoxy pl‘:i’ﬁ@m %é% hy1 'ﬁ‘m& e‘ﬁtﬁlll Bzooggaf i

M&a‘z&zﬁ&lf@iﬁ)ﬁﬂi’t@rm{ei‘wt@ﬂly24911-]494’)r§)198%l, n64mmole (a) Met hyl
([tert-butyl (dimethyl)sil 4- et hoxyphenyl ) acet a

'H 6 pnm30g0 (I}I,sht 8 4)( Hnbr 9).rA.efad 8, br 914.69 &H, g,

=132 BS  F=B4ES), 597 s Y 1bl0Wy), 2.65 (2, brs), 1.66 (2H, 4,

J=12.0 Hz), 1.39 (94, s), 1.26 (3H, t, J=7.2 Hz), 1.07-0.95 (2H, m); '

MS (ESD) m/z 352 (M +1).

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

Ethoxycarbonyl isothiocyanate (0.058 g, 0.44 mmol) was added to a stirred solution of
4-[(2-(ethoxycarbonyl)-1H—pyrrol-3-ylamino)-methy].]piperidine-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 HCIl 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-ds) 8 ppm 7.36 (1H, d, J=2.8 Hz), 6.33 (1H, d, J=2.8 Hz), 4.27 (2H, br
5), 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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of nmet hyl hydroxy- (4-nmet hoxyphenyl)acetate (Teodozyj
Kolasa et al., J. Og. Chem, 1987, 22, 4978-4984)
(1.3 g, 6.62 mml) in DM (8 nmL) and the m xture was

stirre for 2 it. Water was added a
Wrﬂ%??ﬂ?g‘%as extract ed with diethyl ether. g&é g@%"’é"”s
| ayer was washed with brine, dried (MgSO4), filtered
and concentrated to give thd6title 30 corrpound (2.0 g,

979% . WD 2006/ 062465 PCTI SE20051001835 47 'H NVR
(CDC13) S ppm 7.39 (2H, d, J=8.8 Hz), 6.88 (2H, d,

“§rasf ikisado Srin e i 8 B st ??%‘Lﬁ%p S 8?55 s

30%t %lyl(di met hyl ) si | yl Joxy) (4- met hoxyphenyl ) acet al dehyde
MS[(EST) /b 265 (M dilyret hyl ) si | yl ] oxy} (4- met hoxyphenyl ) acet a
te (0.5 g, 1.61 mvol) was 5 dissolved in toluene (10
m.) and cooled to -78 C under a nitrogen atnosphere.
Exomple 13 (1. OMin toluene, 1.9 nL, 1.93 mmol) was added

1 B ot e R A7 BBt
d]ﬁﬁqmgajnan@hecI—ClB (20 rTL) The m xture was stirred at

for 30 mnutes. The |layers were separated _and the

1- m@mmﬁmd@@tbyk?ﬁbtewa 23 tetrahydiaspyrrola3e-dlpprimidinrd e

conc l\eéﬁ?rtﬁ%bz\éﬁ, toobt 2 nt ng B%@?‘(nga g of(ztnﬂdglahﬁrf:ﬂu@ﬁ@d(37%

aqc, @56 mxid) .0. Trimenol yowaschdded. Wdier 5 sdahites afetin'tng at nt. alpeccipitate had

fofp HRGHBTE: 4R 00, i Bighiyess aing e ek Vg g e it for
1 I-'})'Fhe%olgént(v?dﬂ’rerﬁ%ved iR v&to afidthe $asidii] solidwWhklpusitied by Si8parative
HéL(F [Ubtaqmethe tislgropmpennddP 092 gs32%) 4 @xwhite Bolidi- net hoxyphe

N NSO B 2R i 7ope S R gy SEU%, 9, 427

(ZHBMV?@-BB(@HC@?WM\E 1092109 eH @?tlf%dl& (BIHIIB 165152
3-am no-| H-pyrro oxyllc aci d ethyl ester (

(24, m), lo#- },ﬁ%dHa:n);l 16-1.07 (1H, m);

PEANR B AT SR 21 brbTrg g@sﬁﬁgﬁgé(ﬁﬁjw#e@e&ﬂ 4,

3429)277247 t-Butyl (di nethyl)silyl] )-2-(4-meth
er uty i met hyl)silyl]oxy met hoxyp
M&éﬁ%ﬁéfaé&ﬁ@@'ﬂhl oxo-1, 2, 3, 5- tetrahydro
pyrrol o[ 3, 2-d] pyri m di n-4-one The title conpound (0.07
g 90% was prepared in accordance with general method
usi ng

1’9‘-‘;&‘21{[ten but yl (di net h{ l)]SI I 2/3 - (4- met hoxyphen
-j2-HrdroxyiZe(dmethoxyphenyl)ethyl]-2-th oxo— S-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 (MgS0O,), filtered and concentrated to give the title
compound (2.0 g, 97%).
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pyrrol e-2-carboxylic acid ethyl ester (0.13 g, 0.31
mmol ) and et hoxycar bonyl 25 isothiocyanate (0.042 niL,
0.37 mmol ). 1H NVR (DMSO-d6) 8 ppm 12.28-12.23 (2H,

oH, d, J=8.6 Hz), 7.34-7.33 (IH,
@?—E"Zﬁ@?ﬁs.e Hz), 6. 33 ()1H, br s). 5. S5k s ?’.’fgf"%g’%"’,ms
4.57 (1H, br s), 4.15 (1M, br s), 3.76 (3H s), 0.61

(9H, s), 0.31 (3H, s), 0.39473H, s); MS (ESI) mz 432
(M+1). 30 (e)

‘HsN&»& (%Qgﬁpp?m r7?aar2§%2§,§¥§’ gﬁ%}g 8eﬁt &Mﬁ%ﬁs&%%? 191 (12H 3s), 3.81
THF, 1.27 m.,
GEE ) 36035, GRSt et 3l

(Iﬁ’ ér&@?«%fn%ﬂﬂﬁ@ }(l-w[eﬂronphenyl)acetaldehyde
tert but yl (di met i
i[f'ﬁ‘ébml)(éﬂm?éhﬂ Yetlonyl Qrbethonvahessiagetase @15 g, 161 mmol) was

ek e -

(I5IM @ tohene,i IghmL, E9B yimaly whsdddedsiowhoaiddhe midurt fwas stirred at

IS a5 S AL R B o it
TR ﬂﬁ&e%'sﬁh@tﬁaﬂ?x fo ﬁpﬁ!ﬁﬁdsV'Phe"fE’}&s %&e&%&ed B the

title compound (O. 37% as a

waErpEsel stragted pvr&llQHQb rganic phase wasmasmgwnh brige;girigd

@é%wl%?e%mﬁfo%cegﬂﬁfst boigifide o8 10,44 B be fle e Gufhfy mhe

pfoditrtt wah nsedAlifeetlylintBe fickitlstepivithdut tortiter porifidationm , 3. 74
]I-iSH' iéft) i o M5 %ESI% nmz 316 gM-l). Exanmpl e 15
NMR (fePhbk§ BERZy10y7.38 (4, 83006-89-6,87, (BH ), el (@HoD)pdB F 61 5),
ngg%ﬁﬂﬁg@%@%r 51)(jh%ﬂo] I(Ia—ll?pyrrol e- 2- car boxylic
(8x3- ﬂ[Ze{meLBﬁﬁ(ﬁMeﬁﬁl)sﬂyﬁoM-tZL@ reeahapgpivesty ekl imins JrHd-psole-2-

a_white olls in quantitative yield starting from
carbgxin geh ¢8| e- 2- carboxylic acid ethyl ester

ﬁ@nﬁéérggg oufd §17 1337909%) %9 pRphrdR in ARbRIBhASHISNER] Aéthed A

2.71 enera procedure A but with the
using Bﬂmmngmplferkearbmbc amdl f:%vl @tar £0.1hg, loQﬂemmoammd

(b ERER R Fivtioede Ban AR Dhimodhae i 8 oo

Ms/@squ@ze{dm(m.\mcuo and this zo crude product vvas

in thout further purificati
(d) 1 [2—{[tert-Butyl(d1methyl)szlyl]oxy}-2 (4-methoxyphenyl)ethyl]- 2-thxoxo 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- {[tert-butyl(dimethyl)silyl]oxy} -2-(4-methoxyphenyl)ethylJamino}-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) 5 ppm 12.28-12.23 (2H, m), 7.42 (2H, d, }=8.6 Hz), 7.34-7.33 (1H,
m), 6.96 (2H, d, J=8.6 Hz), 6.33 (1H, br 5), 5.53-5.50 (1H, m), 4.57 (1H, br s), 4.15 (1H, br

5), 3.76 (3H, 5), 0.61 (9H, 5), 0.31 (34, 5), 0.39 (3H, s);
MS (ESD 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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M5 (ESI) mz 275 (M +1). (b)

1- (2- Met hoxybenzyl ) - 2-thi oxo-1, 2, 3,5-tetrahydro

pyrrol o[ 3, 2-d] pyri m din-4-one The title compound was

obtained as a solid in 16%yield starting from 3-[(2-
W& bddgsyeenzyl ) am no] - | H pyrrol e- 2- car boxyl i C pggisgaoos/on1sss

ethyl ester (0.622 g, 2.27 mmol) and 25 ethoxycar%onyl

i sot hi ocyanate (0.26 nL, 2.27 mmol) using general

procedure B but with the f@&Bl owi ng nodification. The

i nternedi ate crude product was dissolved in I M NaCEt

{2.27 m., 2.27 mmol) and was stirred at 80 C for 3 h.
1 24{revrbypi@ionedo)) syl oy -2 54 3eetiausiphanyethyl]-2-thipxo-4143,3,8,

ey ol U5 i g Hhogs 032 bt b et gy e
mbkturd wids Sticrl) at 503Q oFerfiighf, Bthyl adetatBwdSadddl andYhe ddariEPhase was

mz 288 (Mrl). WO 2006/062465 PCT/ SE2005/ 001835, 49
weshedrith wager and brine, dried (MgSOs), filtered and concentrated. This crude

maf

dels R AR Tbadied S o 10 GUEBIOVIDY, 3y o s
solidt hoxybenuyl ) am no] -1 H pyrrol e- 2- car boxyl i c acid
I h it [
M @R Eh4ub5 08 1970/08 & SrlRi6ab: Br BB 10 (KL & 328
o L ). -
B B (BRI S Mo (U, EO B, SH5Y (UHL m), 528-524 (IHL, m),
4.62-458 (tE, B), 249+hbé {1y, hv4(da);,dehyde (0.47 ni, 3.89

1 O-d6) S m 10. 73 (1H, by s),
Nfg@@#%%‘%@m& , 6.)90-6.p26 (1H, rr)( 5. 80- %5. 77 (1H,
M, 6.71-6.69 (1H, n), 5.75 (1H, br s), 5.59-5.58 (1H,

[¢]

m, 4.46 (1H, d, J=5.8 to Hz), 4.25 (2H, d, J=6.3 Hz),
Ezampled5H ¢, J=7.1 Hz), 3.72 (3H, a), 1.26 (3H t,

LEM LS Ebenn b Yipta L7 eyl ol bla-BipyHmidin-t-one
(@%{-f(@lﬂﬁgﬂo)@bd&wﬁr@igbpIﬁ-gﬂ/lﬂolgez-cﬁ’bmﬁb _tzbi:i gd@hmtd nd was

I ned as,a saqli, n 3%.0.014 leld. Was
TR Wl coatpoind wa Ao el e Wi oUE e it B e
3a;:i d g?ﬁsl eédtoer (g.ligéiagthyl. SOX%%(f%’%énd Bl)REX Yrohss
atésalﬂﬁhy@&)kidrg/ 2.7 surnél) veigmgenersl pecaiure Aibut with therfollowing

RUECNG T SEMA DN VRN R Lt
sdl_lliéd,\frﬁ é&%ﬁ fup lth CHCLs; filtéredtidnd thé sSl9ert s edifhoradedSn Dacud, 4nd this
crude product was used in the next step without further purification.

MS (ESD) 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, brs), 7.27 (1H, d, J=2.8 Hz), 7.27-7.21 (1H, m),
7.06 (1H, d, J=8.1 Hz), 6.82 (1H, t, ]=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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(1H, d, J=2.8 Hz), 5.67 (2H, a), 3.71(3H, s); 20 M5
(ESI) mz 288 (M+1). Exanmple 17
1-(2, 4- D| nmet hoxybenzyl ) - 2-t hi oxo-1, 2, 3, 5-tetrahydr o- py

rrolo 2-d] pyri mdin-4-one (a)

wo ?(2‘{ 6346 5 met hoxybenzy! ) am no] - 1H- pyrrol e- 2-'(’:%?%%?)??/%0&835
acid ethyl ester 25 The title conpound was obtai ned as
an oil in 85%(0.838 g) yield and was prepared in
accordance with general nmethod A using

3-am no-| H pyrol e-2-carboxylic acid ethyl ester (0.50
g, 3.24 mmol) and 2, 4-dunet hoxybenzal dehyde (0. 647 g,
3.89 mml) 1H NVR (DMSO-d6) 8 ppm 10.69 (1H, br s),

?E‘ﬁé J=8.3 Hz), 6.71 (1H t, J=3.0 Hz), 6.54
by s £ sl
§03-Mbtkoxshenzy)akiind] IH-pyryole-L-chpbdihit adid erhgllester Hz) VO

2006/ 062465 PCT/ SE2005/ 001835 50 "C NWVR (DVBO d6) S
(itke pempound was ohtainedas gn of 557 (Q.508 @) yield embwasmr&pazed in

acgd%d ce %?J%eneélgmgthocpﬁ uﬁmg 32antino- 18- Is‘yrroi\z4 Z-Zarbgﬁrlfc'fagid) ethyl ester
(0(56213 22 mindl) arst thanishldelygde Y0.47 wihi, 388 mimdl, 3, 5-tetr ahydr 0

%&@%ﬂéﬁéﬁ%'l@"g&ﬁ%%sﬁ% L0 5y, §oEPABIHE my 580

6. W?Pﬁhﬂ% '7f‘6 )"gels‘ﬂﬁhbr%?@fﬁﬁ Sﬂrflt}f‘% Baggimg, 1=5.8

di net oxyben am no
Higdod B AH, dc 13 Hae 6 H9I(OBq, dr 7. GIz 36T 2 H28)7 b 26, bl Hz);

th te (0.31 nL, 2.72 |

Mﬁﬁ%%ﬁ%@fa&sg pL?n"{%”ile(&H br 5), 12 27”2*‘1’H’
27 1HtJ29Hi&F 6. 77 mqledJ—

(b)v_! 33 Metéqecyéqwl)ﬂ-thwx@l & 3-Jetrakydre-pymalo[3id-dpuranidin-4 one

3,88
it gBimpyc s ghain@ oy Bsob 78 (14 i s et
acéo'}dance with general method B using 3- [(3-methoxybenzyl)anuno] 1H-pyrrole-2-
1-[ (3-Chl oropyri di n- 2-y|§ hyl ] - 2=t hi oxolZSgntetr

cagtioxylioaqid/ ethyll as(eB (494, ]1;89rm1m)lal amd ethaxyearbagyl isothiocyanate (0.20
-(Lés chl oropyridin-2

mii 1) Pﬁ%ﬂ Jam no) 1H pyrrol e-2-car boxyl ic acid ethyl

O PAISE- A 8 bimig R s 0 3009 80455 U,

J=8.0 Hz), 6.93-6.91 (1H, m), 6.86 (1H, d, J=7.8 Hz), 6.83 (1H, dd, J=8.2, 2.4 Hz), 6.14

(1H, d, J=2.8 Hz), 5.67 (2H, s), 3.71 (3H, s);

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

Example 17
1-(2,4-Dimethoxybenzyl)-2-thioxe-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, brs), 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
8), 4.20-4.13 (4H, m), 3.80 (3H, s), 3.73 (3H, 5), 1.25 (3H, t, J=7.1 Hz);
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accordance wi th general method A using

3-am no-| H pyrrol e-2-carboxylic acid ethyl ester 20
(0.231 g, 1.50 mmol ) and

3-chl oropyri di ne- 2- car bal dehyde (Nadeem I gbal et a

w%zdh@ﬁ’amsmem 1998, 41, 1827-1837) (0.212 grcilsﬁﬂosmolsss
R NVR (DVBO d6) S ppm 10.81 (1H, br sY,

8.53-8.51 (1H, m, 7.94-7.92 (1H, m), 7.40- 7.36 (1H,
n, 6.77-6.76 (1H, m), 5.7458.73 (1H, n), 4.43 (1H d,
355Hz) 4.20-4.15 (2H, m), 1.30-1.27 (3H, m; 25
3l\/IS ESI) mz 280 (M+1). (b) 1-[(3-Chloropyridin-2

: QM@MSD 2e)Srripox £6019, 2 5B 65L 586, 1 303,24 By £ 200,0[08,2298.3, 95.5,

e The title conpound was obtained as a
SO|¥ ?#1?5&?69311 g) yield and was prepared in

MSGESH®@2863 niat-m. general nethod B u3| ng
@}?3 chl o?"cl)1 @r. di n- 2-yl ) net hyl ] am no}- 1H

30
(B r @cA-Birpethomy brwayfl-2-¢hiakd- & 28 Tnigtra @pyr(roloéis-d@yriyudm -4-one

TR Rlecopi 0 Bl sl R Y B St ity

acgwﬁiae% 7d:§ih é’cnmmn&moas 1.(3111@ 3-[g2, 4$d)metﬁon:§§i3c&y13@m(nbﬂilH?yrrole-2-
cagboxytic pgiq € Bl estsT (%38 sj 3 7@41211131) mf; ethexygerbpnyl; IS%I)JOCM@@te (0.31
293 (M+l). s Exanple 19 1-{
mfgzs?%m@(ﬂ)oxyet hoxy) pyri di n- 2-yl ]
"HNMR/(DMSOtdz) ﬁppmHZleiilH res),r 1271 H; 9yT.2 DI, [t,I=2:9 Hz), 6.77
(
o, BeBiidan 6 8h 000 B2 Ha) 69 i e IR R B 95 (1, £ 323
|) was added to a stirred
H@ﬁ?ét %%)f 382‘%}%?)0)% -gsp%gynet hyl pyri di ne (1.45 g,
MBZE3Dmas B8 @d-12- chl oroet hyl ethyl ether (1.75 ni,
159 mol) in DV (7 nL) and the m xture was stirred
at 70 C overnight. The reaction was not conplete and
addi ti onal 2-chl oroethyl ethyl ether (1 equiv.) and
ExampledBum carbonate (1 equiv.) were added and the
1-iB>Chloropyaklis-2+yl necth y}-2-8bioko-12(3, B tdirahydrepymotb[B2hy |

ace were added and the aqueous |ayer was
dl@ﬂ‘l"jé]l“e“b"’w th ethyl acetate . The organic |ayer was
(@3-13- EﬂoW)}-yljrhétﬁﬁ]aﬁﬁmﬂnﬁf Eﬁ?&@@tcra%cﬁ?hc dhe eﬁt&l%fér
product was” puri f | um chr omat ogr aphy
quemth eompoundiyhs @ht@ned @ a@Oladi lrta,?ﬂt“/u (B225) yixld andhwyas prepared in
acdGidh teevzlth c%gr%.i Hl'e{fngd \ 1§s9ng93-ammo-1H-pyrrole-2-carboxy11c 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-dg) & ppm 10.81 (18, 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), 4.204.15 (2H,
m), 1.30-1.27 (3H, m);
MS (EST) 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

ﬂ

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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(75% the title conpound. "H NVMR (DVSO d6) 8 ppm
8.03-7.99 (1H m, 7.33-7.31 (IH m, 7.18-7.14 (1H
n), 4.13-4.11 (2H, m, 3.73-3.71 (2H, m, 3.52 (2H,

2.35 (3H, 1.12 (3H, t, 20.])=
oﬁaﬁféQ?sESI) he 12(32 (Msll) (b)( PCTRE05/001835

3- (2- Et hoxyet hoxy) pyri di ne- 2- car bal dehyde A m xture of
3- (2- et hoxyet hoxy) - 2- net hyl ®}ri di ne (0.506 g, 2.79
mml ) and sel enium dioxide (0.31 g, 2.79 mml) in
1, 4-di oxane (10 nlL) was heated at 75 C overni ght.
EARMVER (DMISOedypBippm 12226 (1H, br 8)n&.3248:30U1 H, miy 7.96-7.92 (1] m), 7.34-

3Bk, At P Tefo Mfhdeidls Sust Bl B &oinot

MSCIE‘BQL%/%ES‘ .ng solid was dissolved in 1,4 dioxane

) and sel éni um di oxide (0.31 g, 2.79 mvl) was
added The m xture was heated at 110 C overni ght.
EEt hi“g gcet ate (10 nL).was added and the m xture was
FRPPleldy * The bl ack solid was washed with ethyl

1&{Eemsmoﬁmhdﬁmfﬂdmuaﬂﬁnmg}avmmmnm5Ltetr39ydta0pymlo [3,2-

crude pro t was purified by flash col um
PBHhy (heptane/ethyl acetate gradient; 0 to

t ning 0.21 39% of the
(tt})f)ﬁ eg%géjﬁ %’? ?&%)h'ﬁlgg@%g%zlﬁg PCT/ 832805/@001835 52
Potebshicarhiviate-(A2Y g1 Hp mmid)) ®as (dled tos)stin®d s&luidi-bf dhydroxy-2-

m‘;}ém% qﬁ; S5 Lt a3 Sigkdig e POy (2 W15 Dol i

?7‘ t8e nixtire v&a‘é)stlrred at 70 °C overnight. The reaction was not
(1 2- Et hox et hoxy) pyri di n-2
cqrhplete aqdataﬁnab -chlr ethyl-ether G ¢uiy) 4ng potrssiumearbppate

(férsgii@ré)c errggﬁ%eg a%d?ﬁa %‘éﬁg ?s éﬂ%{ é gt £k o C? FO@Sr%]Wat&rBSH %{hﬁfjacetate
w3re(aadai di@tyeicfuews) 1ot iwedis Bﬁra%ted a\hthadﬂd& htyaﬂaate ( @hedrgmc layer was
i MeS IR0 s2d Sqpospirainds TR BRI broFes PLRS efst column
c%eﬁh% Séﬁy gﬂ:%fgﬁe(i@l ac@bngcéngié&% (f7té '3’? (Jchylzdcéﬁeg Bﬂ‘%mfnlé'iSO g
(H%)gl)qnt&cbmp@uﬂd) (1H ., 4.32-4.31 (2H ,

i e ein i nid el o B P
530 a1 AP s PR B0
J=@3 Hz}, et r ahydro pyrrol o[ 3, 2-

MS (ESD 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. Ethyl 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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dJpyri m di n-4-one 15 The title conmpound (0.051 g, 28%
was prepared in accordance with general nethod B
using 3-({[3-(2-ethoxyethoxy)pyridin-2-yl]nethyl}

H pyrrol e-2-carboxylic acid ethyl
g!d%glzﬁuojso 52 mmol) and et hoxycar bonyl i sot hi o@@%}g g18as

oo7m_ 0.62 mmol ). 'H NMVR (DMBO-d6) 5 ppm

12 32-12.19 (2H, m), 7.92 (R d, 3=4.0 Hz), 7.47 (1H,

d, J=7.8 Hz), 7.32-7.14 (2H, n), 5.98 (1H d, J=2.8

Hz), 5.73 (2H, s), 4.26-4.23 (2H, n), 20 3.78-3.76

"H DINR (MSO- s 5 ppd, 1023 (JH7s)18.B& §1H, 4, J=¢.1 B, 7177 (]]I:Iﬁd,g-S 6 Hz),

7165 53 (R} P03 ) Y0l w540 [, 190 g )

?g.?—ﬁ [3-(RERoxybthoky) pi¥edi S Dmetyt) artiio) IMEBYrrole 2 aF¥ AR Leid
ethyllesigr Oxo- 1, 6- di hydr opyri dl n- 2-yl ) met hyl ] - 2- t hi oxo- 1, 2
T{xft(ltZe %g@[o@a &) 07 Y53 Rrepared [Packbribdle Witk IAEraf Rbthda A
uﬁngﬂ{ﬂ#dmomethody)pyﬁﬂin):ﬁﬁdakbaldeh}’der(mz{ BHE.P§ i pantt Baminex H-

Y 3 Sargslia it ohgierer oLl 04 bty de (WO

*%Wn@?@%éﬁgﬁl -éﬁ?‘gf)ﬁ@#@g?@% 3Ly el 955 5.

728 (K, n§)06.76-6075 (1H3m) 6128 (1 Hydss)a81dbA 70f(bIHJ mMcBZb@B]—@H; m),

4 388 SRt 3 et iop s G AR Aot BhGE 1 2b 3112

(ﬁh@&) NaCNBH3 (0.16 g, 2.5 mmmol) was added. The
réaction mxture was stirred at r.t. overnight. The
M[BoErn/z#34 (Mveldor at ed i n vacuo and the crude product

B PR B R 25D 2B B goero-rotofs.-

dipytintidinAend. 288 g (85% of the title product as an oil
hat crystalllzed u standi n s '"H NVR (DVSO d6) . 8
TEW@@@PU{NI {9.0%:8,¢ AST@S PrRPEedin agpordgnce witgeperghmethod B

u.&%ix;ﬁ-v( g??(% eﬁ\oé 5&?1% yléﬁngﬂl?gm%n% }ﬁ ﬁ)ﬁ';b',le f'jcarb&zﬁfé acid

etiyyl e3ter (011 ]—3)0,52433@91)@0 gthpLydarboyy] 1sntlﬁac3(aﬁ&|¢ (6.07 BE70.62 mmol).

ﬁ%"(%%&ééﬁ éﬁpm%&?{;{ Q:()b') 92 (1H, d, J=4.0 Hz), 7.47 (1H, d,

Jsdﬁ 3 Pﬁ*} bxg}Tn %3 (tzb! 2i1%. 38 A8 a2 HANY 45 21PN, 2364 33 H, 19,
3.78-3 76 (2H, m), 3 55 (2H q, J=7.1 H2), 1.14 (3H, t, J=6.9 Hz);

BC NMR (DMSO-ds) § 173.5, 152.7, 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-Oxo-1,6-dihydropyridin-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-

d]pyrimidin-4-one

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

6-Oxo0-1,6-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 mmel). The mixture was stirred for 75
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Benzoyl i sothiocyanate (0.27 g, 1.6 mvol) dissolved in
CH2Cl12 (3 nL) was added to
3-{[ (6-0xo0-1, 6-di hydropyri di n-2-yl ) nmet hyl ] am no] - 1H py
rboxylic acid ethyl ester (0.25 g,
‘qup@ogug%-ﬂcu (7 mL). The resulting m xturepcof"s?‘:g(ml001835
stirred at r.t. overnight..The solvent was renoved in
vacuo and the residue was di$sol ved in nethanol 1 s
(15 nmL) and potassi um carbonate (0.50 g, 3.6 mml) was
added. The reaction m xture was stirred at 50 C for
nénesat r.Afand then MIONTH (6.16.g 2.5 nihIH@4s adiled dFlwbardaction mixture was
dr opwi se unt || ut r al s, obt ai ned., The
sttt T it The BVt oBhfoRREt B 325 she idg product s
plffid¥yiiash esluuﬁtehtd‘m@@rgahy WCHE@]E/&Iekﬁéﬁol'ﬂ?kcﬁaﬂtOO ﬁ;blf(m ﬁ1ethan01)

the title conpound as a solid

opteyoie G488 (85 pﬁhc)i Qlezmlcpgodset a@zmmlrﬂyat crystallized wpn S.t_zmdmg

%‘Mé (]i@[séaf% 3 11&13@ %ﬁ%@ﬁﬂé@ﬁﬁ?% 13% "77@6(%111.711:),%1-

63751(115,,13:1)145(1666 131@61 I‘n) iﬁ@gﬂi , b18)35.05 (18, 5§,5.64V568 B, )m)14.20 (2H,

QJ-l=|7r1dH¥), 30914@&(“& m), iQWbeS?J bHz);5-t et r ahydr o- pyrr ol

{ydi n- 4-one a) Ethyl 3- Hi ndol -3
h&@% am %f-)r II—I- pyrrol e- (2 Z:ar boiyl at [e(}A rleact ion
(RST MF@xaaf 63tikydropyridin-2-phymetbylp-2 2hio2o-b,3)3y 5 -tetrakedrd-petrold/3, 2-

st er, 075 g, 0.49 nmmol), indol e-3-carboxal dehyde
"f "”U 58 mmol ), NaCNBH3 (0.031 g, 0.49 nmol)

PR rﬁeﬁld@a&&ﬁ(orzmg 18. xﬁ:ﬁolmbal\éédrin O, 08NQ mI()Ivd¥laidarts

stlrred at r . overni O m xture was

3ciftbcanet k. énddwdmpyndwdoylg:n@tﬁyliﬂmm}u H3-pyrreleci- earbexylio aeid ethyl

RO 0 08 b BRI O Th il s e st

OP&‘:IY T06 5410¢ht 8RA5 renfoved ) vatud hid the £b1dud was dissolved in methanol
dro

é{/‘iﬁt 1%[ és@%‘?%*& 10,50 BoHE mmaD) wiArdded: The geagtionpixfyre was
stirred ok 150 P0G0H 6.5 nY AFEL OYlid Air R °1M| I'IbWﬂsr zﬂ%l@d aro?@{sg %ﬂ'll #leutral
e (max 0.49 mo

was added’t
p&w&bminqdeihmm&llunepremaxMewas @llectcd embed with methanol and

RRa Ry APy A o B R B gy Y PP, T TR
‘ﬁlmmm @d&@ppapmwuzgs (sm ni){ YB6YOH, /Afrmowsm(zbl\dzrmm),

net hanol , nm.) was added he m xture was heated
6@6(85,@365(121 IbrS)Tﬁé9|@H,tSDsre was concentrated and

1&%@%(@% ﬁ’gs,f.é‘,tztif}%%, g&?%gqggﬂ 1?_6?’)", 29 6 NGl bk 8,

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

Example 21
1-(1H-Indol-3-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one
(a) Ethyl 3-[(1H-indol-3-ylmethyljamino]-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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"H NVR (DVSO-d6) 8 ppm 12.13 (2H, br s), 11.08 (1H,
s), 7.87 (1H, d, J=8.1 Hz), 7.54 1o
747(1H, M, 7.38-7.30(1H M, 7.29-7. 25(1H, m 7.10-7.03(IH

\Y%U&g@}656 93(1H m, 6.33 (1H d, J=2. }’gglgEﬁ)ﬁSIOOl&iS

13C NWVR (DMSO-d6) S ppm 173. 14, 152
136. 71, 136.42, 128.02, 126.45, 125.83, 121.61,
119. 67, 119.16, 114. 36, 111.595, 109. 51, 97.74, 46.31;
M5 (ESI) mz 295 (M-1). 15 Exanple 22
1- (1li-Benzi m dazol - 2-yl et hyl ) - 2-t hi oxo-1, 2, 3,5-tetra
hydr o-pyrrolo [3,2-d] pyri mdin- 4-one zo (a) Et hyI

O AR B et T A3 b R Y St e
A 3nﬂmnﬁﬂui:d'bﬂ%ﬂy'l 8l {@H—?—mﬂ@! IlSJmﬂtlhﬁ)a&ﬁﬁd] 1@I-Eyr|roleato@.fbo&91at%1max
H benzoi m dazol e- 2- car

xal deh
0 %%mwl)gwas@dggf B RaThBAdoy Grept of metngiovarmAded piscrease
Mty EpnadyiBorhi °%Yov T @ﬁW{‘ﬁ@g‘}as tpfiixture was
sti_kmdhenlt for I%T'E?]ﬁmtlu‘i vtjas cﬁimnh&ﬁed in vlfacﬁad Ammﬂor:me’n@mnetﬂanol 3
25 T r esi e i i n
il fwEoadded i Gl e Ao bostan ot 80 Thfor 55 Tt ik e cqpsentrated
B EA fptpssC %%ﬂhiﬂ:@tﬁﬂb GlpoF0SITR! POfh o a slid

r ani c | ayers were drl e and concen

My
M%d@dwm el (@Hg brf $)ebl @ﬁ/(lﬁi,a)sﬁ & d(1Hnd, J‘S 1 HZ), 7.54 -

TS GRIRHE Ao 16, s e 5o

m)\IIBB3((mﬁd}Jd=ﬁ.)8}&)m88(DZIZ)Z (IH s), 10.85 (1H, s), 7.63
1z 7. 37 5% 7.17 - .7.08 @5(2H, m. 6,71 (1H 't
G NMB 1)4505 & porm 178,145 Y528, 36(TL 1413642, 7128.02, |126.45, 125.83,

115, 199,10 11036, g e A4 500051 001635

MSE(ESW@E%IMM)Z 285 (M +1). (b)
1- (1H Benzi m dazol - 2-yl net hyl ) - 2-t hi oxo- 1, 2, 3, 5-tetrah
ydro pyrrol o[ 3, 2-dJpyri m di n- 4-one Ethyl
3-[ (I H benzi m dazol - 2-yl net hyl ) am no] - 1H pyrrol e- 2- car
boxylate (0.33 g, 1.16 s mmol) was added to CH2C12 (3
Exampladd net hanol was added until clear sol ution was

1-(1H-Benzimidazol-2-ylmethyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo|3, 2-d]pymmd1n-
4-one
(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), NaCNBHj; (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
(MgSO,) 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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obt ai ned. The solution was stirred at r.t. for 1 h.
Benzoyl isothiocyanate (0.73 nL, 0.46 nmmol) was added
and after stirring at r.t. for 30 mnutes the m xture

ntrated. The residue was dissol ved
5’(@ . 1) 1835
“3@8?64&2‘? 7N in nmethanol, 7 nL) and the m xt uPé SE2005/00

heated at 80 Cin a sealed steel container for 2 h.
After cooling to r.t. the pPécipated product was io
filtrated and washed t hrough wi th nmethanol, diethyl
ether and ethyl acetate, obtaining 0.23 g (66% of
M8 KESH nv'z 28T pdlnd as a white solid. 3H NVR (DMBO- d6)

(bg 1% 2@}}]{ Sl ézsb%-y%ﬂts})l)%-gh’o ZIHZ 3 r;,;tetr%}gy?@ %lo@ %ﬂfygmzdm-

4-6W%) | 589(2H, S); I\/S(ESI) mz 298 (M+1). u Exanple
23
Ethyl 3¢ 1 Rbhersigiderpl ryigretiyl)pmined-+l Ropyrroje-2 spbouylate £0.33 g, k.16

mipb e Saebip 81,6115 BT ShPUFAERS s Ha msl clgar splusion pas
obidniedBIRe {d])utﬁ)ﬁ@;vq; stiffted& rimfot ) h. Hﬁlzayldsdimatya(lﬁle QB33 mL, 0.46
o] e ook 450 RREH SUTHE AL & ol s g TRk s gogpenatd. The
reéimsér@@s,fmﬁbw@& i Anrhénif (7MPiORethRER,)7 :hD) mtth@ﬁﬂtu&%mated at

resutlng m xt ure was stlrre t overnlg
801‘1€emrae;adpd steel comipinerfond . Aﬁat@dlmg)toam ﬂlre prem@dﬁed prmiact was

FINRED P whhed g o MRRadt ictut Mhot 0 i il Blaining 0.23

g @89 df thenidle@binpourld d9 atwitttels6lad:t i on m xt ure was cool ed

r andééS was .concentrated in vac& The resi duF
HII\HMPE{ 5 Pt £3Hobr)) 7.6hd Tt @R, (43 -nid7 (1H, m),
7&6%@7{2;1%@% ?Ilggmr@tygzr,ggzg?,?@% .69 ol ) was added

and af "the mixture was
MS(QE&BM/:&?&CIVIM)vacuo. The residue was di ssolved in

ammonia (7N in nmethanol, 3 nm) and heated at 80 C for

2 h. The precipitated product was filtered and washed
Exdmgmeg® wi th nethanol and diethyl ether, followed by

uri f| cation by preparative 30 HPLC, obt ai ni ng 0.063 g
1S Dhtorsr 1 ok 2 Sm BN ccihibrad A 6 by AR TYO B8040

001835 56 1H NMR (DVMSO-d6) S bpm 12. 41
dlgﬁf“?@ﬁ ?‘4 11.51 - 11.04 (1H, m), 7.51 - 7.46 (1H,

5~Ghlo’ro-YH4ﬂdole-Z~cEﬂ)a(dthj(der@l 158, &% mnﬂ)l)',%EIaCNlﬂH;(@ 04(/g, @3- mmol)

;?N 60 088 nrR 0. 663 mmol) was aldde(dztlc;| a stirred s01118t17on_of %-ammo—%ll-_I'-pyrrole-Z-
ca:boxyhc 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 NaCNBHj3; (0.5 equiv.) was added and the mixture was stirred at S0 °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 in 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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i 3C NVR (DVBSO-d6) 5 ppm 173. 65, 153.05, 136. 84,
135.98, 134.74, 129.28, 128.27, 5 123.97, 121.26,
119.19, 114.24, 113.25, 100.33, 97.17, 47.31; Ms (ESI)
mz 331 (MHl). Exanple 24 1-1(5-Fl uoro-1Hi
W0 2006006468t hy| ] - 2- t hi oxo- 1, 2, 3, 5-t et rahydr o- p &%?%05’001835
[3,2- 10 d] pyrimdin-4-one The title conpound was
obtained as a solid in 19% §6®.038 g) yield and was
prepared in accordance with the general nethod of
Exanpl e 23 using 3-am no-|1 H pyrrol e-2- carboxylic acid
HeIﬂ'ﬂvﬂ(l(IBﬂS@rd&&@pmc]iﬂtﬁr(QHeb( 9, 1251- 1004 8LH;wm),)7,51 - 7.46 (1H, m),

74§ (Ronbsrte o 450 T 703 A 1L 698 0820 . m, 587 -

548 @ &3, (0.088 m_ 0. 63 mMol ) and benzoyl
|soth| ocyanate (0.093 nL, 0.69 mmol). 1H NVR ( DVBO- d6)
@NMB:] TM38-dsP B, prime 133. 65,11L531(15 (136184,5135.98, 4184747 12%28, 128.27,

15593:14026, {19 P 11428 1182808, 5197 4738 (0K (Bhe e s

MSSBSI%EZ§ 43).81, 158.46, 156.17, 152.94, 136. 85,
94 128. 39, 128.30, 114.19, 112.71,

112. 61, 109 54, 109.28, 104.75, 104.51, 100.82, 20
E%,g.ﬂ,lﬁﬂ?- 23,47.35; M5 (ESlI) miz 315 (M+l). Exanple

1-[(5-Flirdro+1dh indel-2hydmidthyl]-2-2hioko-0,2:8,5-t@rdhydro-pyrmlofaieo- py
erIo 3,2-djpyrimdin-4-one 25 The title conmpound

iy d01e 3 solid in 19% (0.035 g) yield and was

THértRlB%ﬁﬂoﬁr{& wRCbRISERNS 4 sM\hd o) 1@%(09138%5 ﬁeld‘ﬁidr\ﬁéi pRépared in
Exanpl e 23 usi ng 3-am no- | rrol e- carboxylic acid

aceqrignice axthdhe rabmthoduoﬁsxs(n@lqz?» gsm@3@mumfbH)pyrrole- -

cofpoificiq AR ctet Rychfetoridd ({72 g TB! omel S-St 8

caftaltehpg(011gle, setdm@ly;m3((® 085, 0%3 mﬁloﬂlifl% %rslred(l% 2 FUN
I S
(OQ)SSmi Q%mmolasmthepzos'fT othlqcys@at ﬁ01<i93 y0.6%mmel). 7 25

| Gﬂ%{ @Lﬂsz)d%?? :pfzxé@%% Jdrﬂ{5]597%? (Zﬁ(lg’?)’%ﬂzég‘g}s 8%246 725 -

7. FQIESEYOOSS 06.18 BB, B)7 633 C6 MR DNGO-8362HSs)ppm 173. 76,
‘%%Mﬁlmﬂl% 09;) () ;}peﬁ? 13%.’61,1?%.831?’15&%?; ?36.171,21752.3911; 136.85, 136.10,
132.94, 128.39, 128.30, 114.19, 112.71, 112.61, 109.54, 109.28, 104.75, 104.51, 100.82,
100.78, 97.23, 47.35;

MS (ESY) 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), NaCNBHj (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) 8 ppm 12.37 (2H, br s), 11.01 (1H, s), 7.53 - 7.43 (1H, m), 7.33 (1H,
§), 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 (24, s);
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125. 99, 120. 35, 118. 91, 114. 16, 110. 24, 101. 28, 97. 63, 53. 32;
MS (ESI) mz 297 (M+1). 5 Exanple 26
1- (1H I ndol - 5-yl net hyl ) - 2-t hi oxo- 1, 2, 3, 5-t et rahydr o- py
d] pyrimdin-4-on e The title co
\%%?Jéﬂ?/ﬁézéagas a solidin 39% (0.073 g) yield. aﬁ%ﬁ%o%ﬁsss
prepared in accordance with the general nethod of
Exanpl e 23 using 3-ami no-|1 H¥yrrol e-2- carboxylic acid
et hyl ester hydrochloride (0.12 g, 0.63 nmol),
5 fornmylindole (0.11 g, 0.76 10 nmol ), NaCNBH3 (0.040
136, NDIR6 BDMSH)-ds) 5 Ppih EBU6y 152.9 5t B.A6). 16881;11_28 §8,6028.27, 127.31,

R, ?2@5%1&% e ISR b ) "1 o7
Sl(lgsnsal, {BH, s), 7.36 - 7.29 (211,

2972 (1H'm, 7.21-7.12(1 H m, 6. 39- 6. 34( 1H, ),
621 6.16(1H m,5.77 (2H, s); is 13C NVR (DVMSO-d6) S
E%%p% .32, 152.51, 136.63, 135.20, 127.83, 127.50,
p 125.81, 120.54, 118.81, 113.82,

1.1éxmLm?$uszn§7m;;ughyly-z.taﬁmazz,memyeE&pyrmqs,z.qqpmnm-4-one
a e
The flecommonRd wetobtaed s %saﬂisl 193 (9.0% ehvield sod wos preparedin

aéc%ﬁiaﬁ&f ﬁiﬂ%& f?'%‘?m% oxy gcﬂggqlsgh QN o-lH-%yrrole-2-
cﬂﬂl@lﬂlc htid Bﬂ:d’ées(tﬁ hydrog];xloﬁdﬁjﬂ 12rgy 0)63 \mol) di fosmoyhinsidle (8.11 g, 0.76

agier} SACNEH A 82663 rmmoly 4,055 ey 4 BB 058 1L 9.6 gumol) end

b&l)moﬂki@&}!ﬁhi@(@@@&& 9169&111501’) nfm)') and Et3N (0 073 9,

wer e added

ENW&EN&%O-F‘&)@ oy 2.3 @EH brﬂhdﬂm(ﬂﬁi S)J\ﬂa@dﬁlllé SQ C7 3§1 539 (2H,
2¢‘df’§§’ 10};‘}'1%}7'1? - AL YES g%ssg“ if(:it}ﬂng S82£. 696 (A1), 5.77

reac xtur e was
(2ZHysentrated i n vacuo. The crude intermnmedi ate was

B30, BRP AR el B 516830108 A na b oz dgedos 15

18418h,394.94, 11§t8'1rf1m 211.40,101.60%9708hs1. 68 m xture was
condentrated i n vaclo. TRe residue’ was dissolved in 30

Mh{ESh =/zZ8N (Mt et hanol , 3 nl) and heated at 80 C for
2 h. The solvent was renoved in vacuo and after
purification by preparative HPLC, the title conpound
FxfmBR279, 2199 was obtained as a solid. WO

2006/ 062465 PCT/ SE2005/ 001835
1-[(5-Fluoro-1H-indol-3-yl)methyl]-2-thioxo-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 EtsN (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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58 'H NVR (DVMBO-d6) 8 ppm 12.29 (2H, s), 11.38 -11.08
(1H, m), 7.76 -7.68 (1H, m), 7.65 - 7.59 (1H m,
7.37 - 7.30 (1H, m), 7.30 - 7.27 (1H, m), 6.96 - 6.86

v&d’z‘boalﬂamﬁ 37 (1H, d, 1=2.8 Hz), 5.84 (2H, %I:T/smﬁogsmmsss
(DVBO-d6) S ppm 173.09, 158.27, 155.97. 152 81

136 59 133.11, 128.14, 5 128.09, 126.70, 126.59,
114. 37, 113.01, 112.91, 109.35, 109.91, 109. 86,
109. 68, 104 70 104. 46,97.74,46.10; Ms (ESI) mlz 315
II-SM +1) nple 28 10
M@lﬁsﬂh@ﬁwﬂylw @Y 3), 21.3%i bh@B (LR nB, B76 76811 Hym), 7.65

|
) %8 Mlﬁ’oo [ﬂf””gi r‘frj%)q @% ﬂga?ggxg rzlqg?%t?% 6é9tq1y? 8¢ gt%‘rm) 6.37 (1, d,
e R O nd o or ool Ttz e (0. 080, o 0. 63
t han - . .
NP Gavset s oot @, Tead Tt Ssadt of st oliadd, 128,14,
188.09)- 1§876"Pi6)59NqF1$3?‘dP‘1%Cb1 T 9], % lo5i b 91 10y RE, 10v.488304.70,

stirred at ) “over’ni ght?’ e’so vent was renoved 1 h
10434:646734;14&.% resi due was d| ssolved in CH2CI 2 (3 nl)

Benzoyl isothiocyanate (0.078 ni,
@w’ﬁ%q?%é)added and after stirring at r.t. for
30 mnutes the m xture was concentrated in vacuo. The

resi due was di ssolved in amonia (7N in nethanol, 3
Example?8 heated at 80 C for 1 h. The preci pltat ed

I
Rt TS el EE AR 23 by SR RABE - Aypmiatn4-
operifi ed. by preparative HPLC, obtaining O. 017 g (13%
3{’% b0 {y%‘?ﬁgfﬁ% o aiac‘f’cﬁ‘thﬁ%'ste@p' % yd%cga o}x%g(gug g,q{\'gfgmol) was
6
(sl Bothpol (Hnt) e s omfylRsdiablt (U060 0 4 wlakd) 1ONEH:
(83ng 05 228mol) and EN (0 073 g, 0.52 mmol) were added. The resulting mixture

waﬁ)gtﬁ%&l ag}gazgrlaig%;}r e %lh%ntiva‘g Bt;r?gdv%é?ri\id)cu ?lhdsﬁhg ?es1 Gt dr 0
di3sdl{ddHin ICHRCHA3 M1-)any Ixr[elﬂﬁhbl)(ll )nm‘;l B@izoylhhcﬂMbéyHnEteZG 078 B, 0.58
xyl ate A reaction mxture

mynglhwvasdded and-after stirping at u@tof@y |39 snipHesthe ppxiure s spngegirgted in
vBeuo Tt Yesidue 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
diethyl 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) 5 ppm 12.49 - 11.78 (3H, m), 7.53 (1H, s), 7.30 (1H, d, J=2.8 Hz),
7.05 (1H, 5), 6.36 (1H, d, F=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]pyrimidin4-
one

(a) Ethyl 3-[(1H-imidazol-2-ylmethyl)aminoj-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), NaCNBHj; (0.082 g, 1.30 mmol)
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nmol ), 2-im dazol ecar boxal dehyde (0.15 g, 1.53 mmol),
NaCNBH3 (0.082 g, 1.30 mml) WO 2006/ 062465
PCT/ SE2005/ 001835 59 and OHAc (0.15 i, 2.60 mmol) in

5 nm) was stirred at r.t. for 2 h. _Th
‘ggltz%ﬁ?i“%\as evaporated in vacuo and the resi%ﬂ'gswgmms
di ssolved in ethyl acetate. Washed with water and the
aqueous | ayer was extracted 39M ce with ethyl acetate.
The conbi ned organic |ayers were dried (MJSO4),
filtered and concentrated. The crude product was

alOHAICE0L 15 yalf, Ra8miok) & tiethagdd (Dikk) 9gs stivked at r.t. for 2 h. The solvent
(CH2C12/ et hanol gr adient; 0 to ZOC%Q net hanol ),

wahevapaTaing in varyo gnd thegegidusrwaslisselved 1 ethyl aeriate. Washedpith water
ohPYE e 0% i i,y By fe. (R el e
witreXBied IMgS0y), filtered ahd fqncenttheed( Phe, crude product wialz purified ity flash
of i phromalsgtappy [CHiCmeliaho) radidst; 00 20 dusiBidol] obtafitng 0.30 ¢
(O9BRSE e titteZoirpo@ad- 1, 2, 3, 5-tetrahydro
) rrol(\%&%, 2-dJpyrimdin-4- one Benzoyl isothiocyanate
HOMB. (PMSCLa0'D e 19-S04 5t bl C(2H, 6 67Bech So(I s 76 (LE,
PO 8 L P AT . 2RO 2 KB A G PR A 0 126
(3K t(B7A Kiz); 1. 28 nmol ) in CH2C12 15 (4 ni) and
&Eﬁr}&zﬂgz(@% and the m xture was stirred at r.t.
L&% Budr e : Dent was evaporated in vacuo and the
3 L - i J C idin-4-
TR APV A AT ey 300
oh¢ | trated and purified by preparative HPLC, obtaining

. 110. . (359 f At tj.tl i . o

Bzl jsBinighEale 1 G AT SR S o813 sfirtid boidliohid bllyn 5-
[ HHmildzoB2-ylnfetB )anditib]- IH-pyridle-2-cartfdxyiate, (08. £ 9.28 |nunoly in CH,Cl,
6.79 (I1H 3), 6.13 (IH d, J=2.8 _Hzg%), 5.67 (211, S);
(dusLy o spethpsol m) gnd the mixgeaids stiredatyr.ti {5 1nthssglvent was
eUbpRRRGt i vblouo and the rgsidye was dissolyed inammonta (7N, in methancl, 7 mL)
a{ltBh@.ted%B 80IP@ Jori i Theerddopredfanwasfilpted and purified by preparative
HBLG; St g (3e) of Bt qomtpolnd. i i sona'>) ~ ! PY
1323 - j i | t -
?W@é{‘s%@?s Post %ﬁ?ﬁ%"‘gc@%g‘”?% oD T8 (L, d, 3=2.5
FADAOY (SH0906.39 (L), 64 GIEL &, ISzl 67 My,
MS (EST) m/z 248 (M +1).

Example 30
1-[(5-Chloro-1H-benzimidazol-2-yl)methyl]-2-thioxo-1,2,3,5-tetrahydro-pyrrolo|3,2-
djpyrimidin-4-one

(a) Ethyl 3-{{(5-chloro-1H-benzimidazol-2-yl)methyl]aminoj- 1 H-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) end NaCNBH; (0.015 g) were added
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were stirred at r.t. fo 5 mnutes before
5-chl or o- | H benzi m dazol e- 2- car bal dehyde (0.144 so g,

0.8 mmol) was added, followed by addition of CH2Cl12 (I
(0.4 rTL) The resulting mxture
g?%“"%%“f?ftw for 16 h at r.t. under nitrogé’\rgﬁi%]ﬂzoos"001835

at nosphere. Additional
5-chl oro- | H benzi m dazol e- 2-@&ar bal dehyde (0.030 g) and
NaCNBH3 (0.015 g) were added WO 2006/ 062465
PCT/ SE2005/ 001835 60 and the reaction m xture was
amd the readtiad mittture Was stireaicdt i4an'lm' redctine mmmermstneatﬂizzedi with 2M

Wﬂé’ﬁ‘%&a <A apetafmbesed i Moter g e opgnpicayes as ded
ri ?.qg‘g mnﬁ&e&enkrcaide%mﬂ&ew&rp“ﬁﬁe@ﬁﬁﬁh%tcom

by flash colum™ chronmato

ﬁg@mhﬁfh@?md@@mm@rmﬂlmw tod 008 eﬁﬁsﬂw@my obtaining 0.074
S5Ok TiGhe yPLRLIG 0,074 © g (4699 of the (itle

CDC13) S ppm8 28 (1H, br s), 7.52
‘Hmmo:ncm éAﬂapfn]S'RS gH 359, ﬂsz-tzl)H 5)7 m ((aH, Jel=201-1k7,27!232(1H 4,

T iz}, R4 3F O b1 (H53 KB HA), 45708 9. Al R e BHL

an§ 9(M+1) 10 (b)1-[(5-Chl oro-1 H benzi m dazol -2

’hyl J- 2-t hi oxo-1, 2, 3, 5-tetrahydro pyrrolo[3 2-
I\@S]{fﬁﬂl)mdz:ﬁlﬁ{m-bne A sol utionof ethyl 3-

1B A o 5 3 Bl s

yrﬁ,{,&ﬁ £se 5 m nutes. DV (O 2 mL) was added to
enhance sol ubi | i tlﬁ Benzoyl i sothiocyanate (0Q.045
e

Agsotntigofatey] B- {[EschleredlH-beraimidazoira-yhmeatyl lsmigod - H-pyirelg-2-
Lo . OR8G50 v

I'n neth
addedit) extadcersudubilityr Bedtoyltisofiiodyahate (01045 $0.28 manclpwheatided and

ﬂ{gﬁ:ﬁ&&'ﬁ WELAERpATS: | A cpadehited Pobuo. LG8 FEGE ghteediats was
iheR ) cciuDIRE Méﬂhﬁﬂﬂ 2L P 06 i3 ) GRS in s sealed

itle uct as a white solid. 20
vem)s@ﬁd@oosng)m t1 the peecipiiated prodygt, wap, anec@qH:y \ra}:uum fiipation,

wga%tg'd vggli dlﬁgll?eg%% %e%é%g@% g@éé%%% #ﬂe@}:?go%ugi as a white
sdhc{ (4 - Di net hyl -1 H benzi m dazol - 2-yl ) met hyl ] - 2-t hi oxo

5-t etrahydr
1HNMR(D MSO- d5)8p>£)m 12 33 (3H, brs), 7.48 (2H, m), 7.32 (1H, s), 7.17 (1H, d,

J=8.0 Hz), 6.21 (1H, s), 5.88 (2H, s);
MS (ESI) n/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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pyrrol o[ 3, 2-d] pyri m di n-4-one (a)
4,5-D et hyl -1 H benzi m dazol e- 2- car bal dehyde
3, 4- Di et hyl benzene- 1, 2-di anine (0.409 g, 3.0 mmol)

v@qgmgrk{zh&oroacetl c acid (0.768 g, 6.0 mmmol )FF?/SﬁMOW1835

Were heated at 100 C for two days.
cooling tor.t. the 30 mxture was filtrated and the
mot her |iquor was extracted6hith chloroform (4 tines).
The pH was set to 12 using 2M NaOH and the resulting
white precipitate was collected by filtration. The
MSH(ESB e d@UGE Whs used in the next step without

L R 5 S bR oo

capbddyl@d hyl - 1 H benzi m dazol - 2-yl )y met hyl Jani no) - 1
H pyrrol e- 2 car box

3-ipg-HH-RYFIO}sy z-pgb@cﬁm@gjﬁmmcst@r (D67 izt gl frdimethyl-1H-
epnddehofha Bt R (0,200 DTSR a0 (00451075 g were

stirl@din hethadd (4mL) f&uimmﬂtbb;)admaw of IsIﬁ(IINBH_d The resuttingioiktutetwas
oGl LTS He 2l L5 e LR AT B v
wil & z%acaae%é ﬁkﬂdﬁ@@amséah%w\aﬁﬂ a%&t;teta'as eﬁﬁécve%%m

was removed 1 n vacuo. he resi due was di ssol ved
wateth The axganigdayenwas @mdr(hImSéli) and doncendrated. Tliarreudmgaduwwas

pus b MR B bR bl O GEREE Bl Sl 0B

acefae;t o’b&ﬁdlﬁg Bwihita 66112 0948 k F2IT%E)G1, th@nﬂ@cohgﬂ%@tabﬂtautomenc
acetate)) obtaining a white solid, 0.043 g (27% of
mixgge{}:{). e conpound, as a tautomeric mixture (1:1). 'H

S YO o g AT p e ol i G, f0 80CHE S T g8
Hejr .12 QI8 DIz)i6.94 (81,4, HB8.4 HE), 822, 5)).93 @IR3), 678, (1H, 5), .
s SLYED 9, 445 1, 8 105 O a2 G, o U 538w 220

(695),23396}1(@)4 s), 1. 30 (6H m:; MS (ESI) mz 313 (M

Di net hyl - | H benzi m dazol - 2
Mﬁl(;iﬁﬁtm&ﬁlll %Vlt*ﬂboxo 1,2, 3, 5-tetrahydro-

R A LR T A5 B0 F 1 05 8 tergre

p)HW[B’J’ZOJI]?yﬂmW %xyl ate (0.043 g, 0.14 nmol) was
EYEL b Syl (6 bemimidazol 2y meth ljasung)-1 H-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 for2 hina
sealed vessel. The solvent was removed ir 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-ds) 8 ppm 12.18 (2H, 5), 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, 5), 2.41 (3H, s5), 2.37 (3H, s), 2.29 (3H, 5), 2.28 (3H, s);

MS (EST) mv/z 326 (M +1).

Exemple 32
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g, 0.16 mml) was added. After stirring at r.t. for |
h the solvent was renoved in vacuo. The residue was
di ssolved in anmonia (7N in nmethanol) and heated to 70

%5@5/0&4& in a sealed vessel. The sol vent \A@éT[SEng/EOq%S

I'n“vacuo ‘and the residue was purified by 25
preparative HPLC, obtaining a white solid, 0.008 g
(18% of the title conmpound,f2as a taut omeric mixture
(1:1). "H NWR (DVMBO-d6) S ppm 12.18 (2H, s), 11.98
(2H, s), 7.28 (2H, t, J=2.4 Hz), 7.19 (IH d, J=8.0

7-Btbmo-7l-i§&n(tyll=2-thioxd-;,a,xs-ﬂn)ajhyﬁnﬁﬁyr(r&ld[?: Id][;bl?&nﬂiﬂﬂl)(me
Hz 5 2H, s 5.86 (2H,
(ag)?-fi"z of- @ppﬂléslpyrzoq@f%-ceeﬁqulic)aadzﬂ%d efigny s), 2.28

N 205501%1/ 062‘2’2‘% et/ 55590105/ 001 M@bz g, YOI wis didived in
H®ABr(d) mL)land bropune water (0360 @,61mm013 vis pdded. The mixture was stirred

DA B A B Bt s s & Bion g wasod it
dleﬁlyleéthermwhiﬂoﬂyd (f001|36'gZ97%I Watdifieddsi alwisite Wolid and used in
ester (0.92 6 mml) was dissolved in HOAc (1 ni)

thawtw%rw@@ut/@ftbwmm g@ﬁog o 6 mml) was added. The

WW ?sbér 2&%@ s cdl ect e(gﬁ 4131%’[%5 (aZFLg J=7.2
Ha); d.2843HJ=M.2 Hz); di et hyl| et her. The title corrpound

0.136 g, 9 bt ai ned whi t lid and d
W@Mﬁéi&tl vaiot hglu?ef u?fhgr plur ief isgalti oﬁn lIfill\/R
(E(’)ZH h s B?:%rrm: f]H%%Ie—ﬁlarbe;ﬁ% aét@i:’ef’hyé Sster 6 02
3 mmmmmé-m-m eacyrmxzhcz@m oty eﬁyr (0(18§ 5, 058 rimol) and

e 0B8PS AR SR S5 LA IL A SphT o

2 acmglcmny |t0d%ﬁtg3 1. 0?813%12’15 agd H@Aﬁfio 089 g,)o S8 mol) were ac(ljded and the
I, sobutyra eye g, 0. were stirred in
e wes gilred Kiidiong!

ik S uk s at P ot T b
SRRty L B P NECKBHENES (U 2o i TRt was

were a stirred at r.
cchtinuehaiirdinigeat 59 Crovemight. T5@ récfion mbéure waddehttaligechwith 2 M

Mool Y et Peiob v R v, THRTEtions WS ke dyin ooyl
a&&t&aﬂ@%ﬁ&ﬂét&&‘htb WaRr. BRGrgRIt 15jeF nidk RrivPNASO]) 284 b@ﬂ%dntrated

w th M NaOH sol uti on and the solvents were renoved
mcmé@:nr@ductms pwified by flash chrametogtaphy (heptang/pthyl acetate gradient, 0

to 30% ethyl acetate), obtaining the title compound (0.040 g, 24%) as a white solid.
"H NMR (CDCl3) 8 ppm 6.75 (1H, s), 4.32 (2H, q, J=7.2 Hz), 3.28 (2H, d, J=6.8 Hz), 1.85
(1H, m), 1.35 (34, 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-pyrrolof3,2-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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acetate and extracted with water. The organic | ayer
was dried (Na2SO4) and concentrated. 20 The crude
product was purified by flash chromatography

woesapaiet hyl acetate gradient, 0 to 30% ety
acetate), obtaining the title conpound (O. 048&3/8155%%001835

as a white solid. "H NWR (CDC13) S ppm 6.75 (1H, s),

4.32 (2H, q, J=7.2 Hz), 3.28)2H, d, J=6.8 Hz), 1.85

(1H, m, 1.35 (3H, t, J=7.2 Hz), 0.97 (3H, d, J=6.8

Hz); M5 (ESI) mz 289 (M +1). 25 (c)

w?slﬁdm‘dn diethylether yAfte redrytallizatioe with Sactieinokth title compound (0.028
oI o[ ] i, din: 4-one Benzoyl isothiocyanate
@S‘ﬁasgo%wb“%% te¥8Ud- dded to a sol ution of

‘HM@N&O {4) sPpui 12 wagnpbrsgw B 2qlse k%?ﬂ@QQQHb&)%gM £ (1H brs),

aci d et hyl ester (0.0

2t3ﬁé1Hé§hI0t34r{éHn¢>JFG14élﬂas stirred at r.t. for 1 h

h@’e@%‘&e‘“’é gﬁﬁ ncentrated in vacuo. The residue was
ve a nia (7Min nethanol, 1.5 nL) and

stirred at 70 C for 4 h. 30 Addltlonal ammonia (7Min

Eget hanol I nmL) was added and the mi xture was stirred
mpls 3 Cfor 5 h. The mixture was cooled to r.t. and

L A Bh B TS L A O bR R hmigin frone

(cdtﬂﬂerl 3-[A?—cldoropbcmz¢gmarto1hlﬂazeyrmﬂe -dicatbompgotganol the title
2 bt. it
ATHRRRY OF 3 g Tsplep B B O RS S oo (G308 . Frmmg), 3-
bfohmcm}ob edasle (L 30, 16 o) Pidaby IO, 652 m&o@farae,mm
94 (6H, d, d=6.4 HzZ); 5 M (ESI) 303 (M),
(i 10 78 rmbry Sk DRSO 89 - o) was beated at 100 °C i a
s%’cﬂtgd T vh Glal @ENEHhfroBY AtfloShHery el g " A dHifiddd1 Pa,0dtR), (0.10 g,

031 1[:1@391@; bR SHBRAP {(aHi g @) 18| tinpk) werd aslded st the xeaktidrewdsO
A i LB p | boxy!
ey g 036 fYermie Adions ShroBlos e BrBE L e
PﬁRd@a% %Aosih ? aHarR,s)-Bnﬁ’ﬂﬁ 61098 & wdde AHEd @nd fhe Q8w tiBIWhRS continued
0

rac 0.048 g, 7 8 nmmol ) and cesium carbonat e

s{ging gt 0 °C Bthmmnwe\dazs Rberegeticatmixbiwe was pouged wtogthagol and

o S Srutlaf bl B i OG0 WAL BRBBIEHSy S LA e residue was

pRiffedy\hish cOluish c@xonﬁhtd@aphyt(héptamle&xyhd@wﬂe gradiett) © to 30% ethyl

react| on, was 15 d stirring at 100 C overni ght.
) PRIpBIES. Q?P&q@é%be?g\s@ﬁﬁew% d15 g), Pd2(dba) 3

llflgggtﬁ?(ggic V\Q?j%@ ?i.tﬁhdg'g‘?bﬁ 9, 999 @1, YO8 o0aised 187t 11§=2.0 Hz),
6.96-6.94 (1H, m), 6.87-6.84 (1H, m), 6.82 (1H, t, ]=3.0 Hz), 6.32 (1H, t, J=3.0 Hz), 4.35
(24, q, }=7.2 Hz), 1.38 (3H, t, }=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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stirring at 100 C for three nore days. The reaction

m xture was poured into ethanol and the resulting
solution was filtered. The filtrate was evaporated in

W@ SHeosask the residue was purified by fl ashpeq SE%S/OOIBBS
chromat ogr aphy (heptane/ethyl acetate gradient; to

30% et hyl 20 acetate), obtaining 0.052 g (15% of the
title compound. 'H NVR (CDCK®) 6 ppm 8.42 (1H, br s),
7.17 (IH t, J=8.0 Hz), 7.14 (1H, t, J=2.0 Hz),

6.96-6.94 (1H, nm), 6.87-6.84 (1H, n), 6.82 (1H t,
puiEdbyirgparagive ehromatogtaphy,«®iaininiy §.00% g §65%) ofithe title contholnd as
g%., 1.38 (3H, t, J=7.1 Hz); M5 (ESI) nmlz 263 (M-1).

d(b)l (3- Chl orophenyl ) - 2-t hi oxo-1, 2, 3, 5-tetrahydro

II-DNNngDMS@dim M 41 ;- tﬁrsge, ?emswiﬂ I ﬁPUhHO}CY'ﬂ(Iﬂ{ &n), 7.25

(1&10 1-23&1@35 36 (1H, d, )3—2 8 chj)_lz vas added

13 rg 2 I :

G PR PR S B P, Be s S0l ERR. B3 020 88 127,
1Zt3,r11284, 24.7yr . t. overni ght. Additional benzoyl

' i 0 te (0.035 g+ 0.035 g + 0.035 g) were
N@ﬁ@%&‘@&éagzwﬁ+gnd the reaction was continued stirring

at 50 C for 30 3 days. The solvent was renoved in

vacuo and the residue was dissolved in ammonia (7N in

nmet hanol, 4 nmL). The reaction was heated at 50 C for 2

h The crude product was WO 20061062465
"¥¥§¥SE2005/001835 64 purified by preparative

chr gmat ogr a{Jhy obt ai ni ng 0. OO 150 of the title
Msthod tor dhe slsterinaliqn of MP logedinpatent application

\Xﬁ(ig?/o%ﬁﬂ §)Tzhe Qh%a&)lg&?g %#&vﬁmof cougp%ﬁnc% agéc}r&:}lgtq H'\éitl%g was
teét@&@%@'ﬁﬂloﬁu@%ﬂfeéﬂ 8 \ﬂnch]tﬁgco%ipoﬁﬂdls veere dithér ﬁstedﬁ&m&or in the
131.,3 129. 128. 6, 127. 127.3, 113.3, 96.7;
pl(e@bgoﬁﬂddemsmm +1). io Scr eens Met hods for the

determi nation of MPO inhibitory activity are discl osed
in patent application W) 02/090575. The

AR LR 20 A SoqiBlhllitm BroS P BUBE IR B 3 Wotlaitd 3 ol

taukite QENOOUNMNaEr e either tested alone or in the
presence of added tyrosine: 15

Developing reagent: 2 mM 3,3',5,5"-tetramethylbenzidine (TMB), 200 uM K1, 200 mM
acetate buffer pH 5.4 with 20 % DMF.

To 10 ul of diluted compounds in assay buffer, 40 pl of human MPO (final concentration
2.5 nM), with or without 20 uM tyrosine (final concentration, if present, 8 pM), was added
and the mixture was incubated for 10 minutes at ambient temperature. Then 50 ul of H,O,
(final concentration 100 pM), 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 ug/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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Assay buffer: 20 nM sodi unf pot assi um phosphate buffer
pH 6.5 containing 10 nM taurine and 100 mM Nad .
Devel opi ng reagent: 2 nmM

' 5 L et ramet hyl benzi dine (TMB), 200 M
o Soaliedies L 01 L oT oH 5.4 with 20 % DVF. To | SCrysaRsiifhas
di l uted conpounds in assay buffer, 40 41 of human MPO
(final concentration 2.5 nMP with or without 20 M
tyrosine (final concentration, if present, 8 M, was
added and the m xture was incubated for 10 m nutes at

BB USRS 5 PA0R 98 vt i

stofakd Stocediiise added. After incubation for 10 m nutes
at anbient tenperature, the reaction was stopped by
adding 10 | 02 ng/m of catalase (final concentration

e B ey A % et g1 1
T T e

th@%?édﬁc%@tiﬁ?. Reprabdititive ré¥iiie dre Shod BAREINEwHETable.
PCT/ SE20051001835 65 usi ng absorbance spectroscopy at

about 650 nM |1C50 val ues were then determ ned using
standard procedures. When tested in at |east one

versi on of the above screen, the conpounds of Exanples
1 to s 32 gave IC50 values of less than 60 M

i ndi cati pg—tiat they are expect ey LB dSrviPe o
therapeutic actjvity. Repr eserkt LYG. L] %ﬁfe
in the follow rfg®@e®Md | nhi hi\th 'SAPGT poynd
(in the presence of tyrosine) |C50I€R8mMe 2 0. 26

Exanple 5 0.22 _Exanple 11 1|1 10 WD_2006/ 062465
PCT/ SE200510018E%2mMMR2 ¢l ajing 1 A cofd8und of fdrmul a

(1) Example 5 0.22
Example 11 1.1

shown
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YH HNN/ (1) XNRLI2 L\ R1 wherein: at |east
one of X and Y represents S, and the other represents
Oor S; L represents a direct bond or O to 7

wokdlsREAes Sai d al kyl ene optional ly incorpor atﬂcﬁ%ﬁm&ﬂmsss
a

het eroatom sel ected fromO0, S(On and NRG, s
al kyl ene optionally incorporating one or two
car bon-carbon doubl e bonds, and said al kyl ene bei ng
optionally substituted by oneéor nore substituents
sel ected i ndependently from OH, hal ogen, CN and NR4RS,
G to 6 alkyl and O to 6 al koxy, said al koxy
opt.jonally incorporating a carbonyl adjacent to the
o@%%@ﬁ; is n represents an integer 0, 1 or 2; R
represents hydrogen, or i) a saturated or partially
unsaturated 3 to 7 nenbered ring optionally
i hco porpaupd gf Hrrauladd) two het er oat ons sel ect ed
i ndependently fromO, N and S, and optionally
i ncorporating a carbonyL{group, optionally
substituted by one or norjgp subBtituents independently
sel ected 20 from hal Hge , SO02NROR10, OH, d to
7 alkyl, O to 7 al koxy¥ R2R3, ,NR2COR3 and
COR3, said al koxy bei ng_opt on/lly fudPher substituted
by d to 6 al koxy a s&N'd al\koxy optionally
i ncorporating a carbonyl bdjaqeﬁt to the oxygen, and
sai d al kyl being optionéh{m further substituted by
hydroxy or O to 6 al koxy &hd said al kyl or al koxy
optionally incorporating a carbonyl adjacent to the
oxygen or at any position in the alkyl; 25 or WO
61062465 PCT/ SE20051001835 67 ii) an aromatic ring
sy§ienﬁselected from phenyl, biphenyl, naphthyl or a
N Ksohk o XQhd YiregyehisS, el the ohérasibdefits O 61(; St ruct ure
containing 1 to 3 heteroatons indg@;ndently sel ect ed

f & epresentae diret Bpndos (4 trY alalens said plylspasonsienally; ingprporating a
oﬁgtér%&h lséﬁecwpﬁgn'i b%&ﬁn Qﬂd ﬁﬁel s a@feﬁe optionally incorporating one or
two carbon-carbon double bonds, and said alkylene being optionally substituted by one or

more substituents selected independently from OH, halogen, CN and NR4R5, Cl1 to 6 alkyl

and Cl1 to 6 alkoxy, said alkoxy optionally incorporating a carbonyl adjacent to the
oxygen;

n represents an integer 0, 1 or 2;

R1 represents hydrogen, or

1) 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, Cl 0 7 alkyl, C1 to 7 alkoxy, CN, CONR’R’,
NRZCOR3 and COR3, 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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5 substituents independently sel ected from hal ogen,
SO02R9, SO2NROR10, COH, d to 7 alkyl, C1 to 7 alkoxy,
CN, CONR2R3, NR2COR3 and COR3; said al koxy being

by further substituted by C to 6 al
‘nggﬁgl4g¥y optionally incorporating a carbor#&ﬁ%%z'%g&n835
adj acent to the oxygen, and said al kyl being
optionally further substituted by hydroxy or O to 6
al koxy and said al kyl or al kéxy optionally
i ncorporating a carbonyl adjacent to the 1io0 oxygen or
at any position in the alkyl; R12 represents hydrogen
or hal ogen or a carbon optionally substituted with one
to three hal ogen atons; at each occurrence, RR RR
iR, af@ronZ8e rifPsydReh selkbted RORARBEHS Hiphényl SROBEGINYr a monocyclic or
hydrogen, d "to 6 alkyl or O "to 6 alkoxy sai d al koxy
dpyclimttdrgarpmatisyingrstruéting cantaiaingdrig B hetejoatom independemly selected

See) R Boes By el e Sl Fﬁ%%%%i@f?ﬁ%% bxcape o5 mgre
B 0 o L rnmndont |y cby Soon mrh

£ lio 7 pllomr BN 2 uNR CORS 2ad oK 1 ceid Rlkgriohismamsionslly
S5 RS 215 B0 S R AR EA G {0

L R

ddlcta brabsox e ailysaidrdkyd noialkyxyloptionsdpy inedepatating 8 epbenyd adjacent to the
%drog)en or Cl.ﬁt 0. %eal kyl, or the group NR7R8

?e LAty Rogition 1g te ered saturated azacyclic ring
o répabhty hydré6iea op Riladen od a 041BorPéifiohdlI§Tiabstiifd B ERERT three
sel ected fromO, S and NRI and pharnaceutically
delogen alshss salts thereof; 25 with the proviso that the

C un 2.3 4._5_6_9 10 .

FRRRIR 7 Krrdky R R oRor PR osesisirsprrognifucdrosen. C1
46 8 BikS18r-d 1hto @WPoxy said alkoxy optionally incorporating a carbonyl adjacent to the
1-(2,3,5-tri -0 benzoyl -1 -(i-D-ribofuranosyl ) -2-oxopyrr
ohged, Rid alkyl peingiopioneliy fushersuhstitut¢ddrychatogen, C1 to 6 alkoxy, CHO,

7= di - =& 1] 1| ne are disclained. 2. A
gg#8§§%§5§@§%§ﬁl ﬁkg% gggﬁgc¥ﬁguherein R represents
hoy tHeQ@dips NRSR ™ \WR 20Gad 8ZR Md&ﬁa@&% PéptEeht a 18 73.

A conpound according to claiml1l or 2 erein X

mesmbsrdrseivra@dazaryslic rqg aptionally iporpormting\oneaddisional heteroatom

a rdj . r. 2. wherein. Ye [epresent a
REEBATHOR ) Nl gl ing el BRI R ER R ) len, 1
ab 6 alkakyTCHO, G2 16 6 AWaARSY2) OHLCONR R tind g’ Comig or

at each occurrence R7, R8 and Rll independently represent hydrogen or C1 to 6 alkyl, or

the group NR’IR8 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-p-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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represents C to 7 al kyl ene; said al kyl ene bei ng

optionally substituted by one or nore d to 6 al koxy.

6. A conpound according to any one of clains 1 to 4,
960%)05‘24kfbr epresents O to 3 10 alkylene; Sgiqspigosnoisss

al kyl'ene being optionally substituted by one or nore

C to 6 al koxy. 7. A conpound according to any one of

claims 1 to 6, wherein R represents a saturated or

partially unsaturated 3 to 7 @enbered ring optionally

I ncorporating one or two heteroatons sel ected

i ndependently fromO, N and S, and opti onal

i heoramncsed grgordingdo glainy bar 4, WhersimX repggsgnts Sﬁﬁg Karprgsents O.

optionally substituted by one or nore substituents

i ndependently selected from halogen, C1 to 6 alkyl

athds @mpoyndsacgpidingyto cleim § ond, edeseih ¥ irgpgesesp § iand X rgpresents O.

further substituted by C to 6 al koxy. 8. A conpound

according to any one of clainms 1 to 6, wherein Rl

r £ ot esmpousd socorling e tnyconedP clainsgl to wsthereia &l ie e dizebt bomior

h I [ I hyl .a five- i X=penb d
FispiBiepin B N AR B ppaayilly bl P o Bore €1
imdsem&ﬂsi,ent ly selected fromO, Nand S, said aromatic

ring being optionally substituted by one or nore
substituents i ndependently selected from hal ogen, d

1@ Hcdhgtiihd R6rdink tb QnyPorilof Blins 5B 4TWRrKA L refBicRE C1 to 3
optional | further substituted by Cl to 6 al koxy. 25
osliyienso idbeliicascheeneapHionalls seistiused by onmerrears Ol to 6 aikoxy.
represents an optionally substituted C1 to 3

al kyl ene and Rl represents a saturated or partially
uhsatampmuadiacording 7 ampeoreer eldimsi Intg 6, whereio Ralrépyesents a saturated or
i ncor. ne ormﬁ)vvo het er oat ﬁ,rrs sel ect

PR B r B0 oo e &R Resiardingaps or two

i h?@bﬂ&??ﬁdﬁ@d&;@ﬁér?@%w frabi g)un,ane 8] aiadrobﬁl@:nahg ix{¢g?oraﬁ?g a
B S 2ok o kBt B e e

o ! ! . _ _
e B U Db aseine

PartiosEbroshaeutststeddy Glgo 6 alkesyrpound according to
claim1, wherein L represents optionally substituted

G to 3 alkylene and R represents an aromatic ring

s§ st exmehdadcenirferto puypdrerof klainis lth ényherein Ra péprésphts om aramatic

£ e, % menber ed . . o 3
P s SRR R SR B U a FE r PB P e
Sheteredromationty dogtatningdl toSihetraapinisdndepéndentiibslected frogh GYN and S,

P TS e BRSPS Sk S L Oy

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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al koxy, said al koxy being optionally further

substituted by d to 6 al koxy. 11. A conpound

according to claim1, wherein X represents S, Y
weRseAENAEs O, L represents optionally substigy4isgshoSooisss
to 3 allcylene and R represents optionally

substituted io phenyl. 12. A conpound according to
claim1, wherein X represents S, Y represents 0, L
represents optionally substlﬁﬁted a to 3 al kyl ene and

R represents optionally substituted pyridyl. 15 13.

A conpound accordi ng to cl rein X represents

40. & cpuppEdEaeding tq claimely 3?@%13”@68% optigaally suhsgituted Cl to 3
blatd RYr fyaséh a&@m&mfﬁnﬁ QY¥erftikcRRd ﬁ‘o‘ﬁpﬁlﬁﬁﬁnﬁghenyl

hydr ogen. ound, sald conpound b
maphthyljor 2 fiver ez mem @ecshetmar%m nog synteiningL 30 2 betprppioms

;{hgépgﬂ(%nw lecﬁﬁgr 0- pyr r o(f %’ %19 %ﬁ“ﬁyﬁ being optipnally substituted by

long pymbri snbﬁlu;ehtséndwb@deﬂlﬁ selected £am2adgén, Cdtto Ghlkyll and(§3irto 6

"By bl o P Scning R sybstittediy, o SAIHRS: pyr r o

o[ 3, 2-d] pyri m di n- 4- one;

1-[2-(2-meth th - 2-thi 2,3
1 RomRm AR oL, WG IR  Vakepirane O, L
]rqgréseﬁ{s r(‘)B’Ei(ynaﬁ "sﬁlﬂhﬁte%'ofll 98 taﬁéﬂe)le gndtlt” r@ﬁi‘@s’eﬁts $ptiomatly Rits@tuted

ro-pyrrol o[ 3 d] pyri m di n- 4-
I%gmﬂerldln 3- ylnethyl 2-t hi oxo- 1, 2 3, 5- t et rahydr o- pyr
rol o[ 3, 2-d] pyri m di n- 4- one; 1buty| 4-t hi oxo- 1,3 ,4,
5-tetrahydro- 2H pyrrol o [ 3, 2-d] pyri m di n-2-one; ao

12( 8-comppumiposording ¥ Jlaifd I, whenein-X repreSerfis $,f repteyentxOdy r r

oI ol 3
A eRERHY S%t‘ﬁ%ﬁpcﬁﬁsyﬁww I geppessmt optionaly gyhytputed
ﬁylrrol o[ 3, 2-d] pyri m di n-4-one; WD 2006/ 062465
PCTI SE20051001835 70
1- (2- et hoxy- 2- met hyl propyl ) - 2- t hi oxo-1, 2, 3, 5-t et r ahydr

OR3P K IcoRpSind adc sty kd é’ﬂuﬂi 1N vAerREX represents S, Y represents O, L
1- (pi peridin-4 Irreth -2th|oxo et rahydro-p

pprgqeg{s§12to é]aggf sybsfm\aedow@ Clto6 alfcoxy and Rﬁ represents hydrogen.
1-[ (1- et hyl pi peri din-3-yl)nmethyl]-2-thioxo-1,2,3,5-te
trahydro-pyrrol o[ 3, 2-d] pyri m di n-4- one; 5
114 A-clongoundy said ¢ompemndibeingohenyl ) et hyl ] - 2-t hi oxo-1, 2, 3,
5-tetrahydro-pyrrol of 3, 2-
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 Jpyrimidin-4-one;
1-(2-methoxy-2-methylpropyl)-2-thioxo-1,2,3,5-tetrahydro-pyrrolo[3,2-d]pyrimidin-4-one;
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d] pyri m di n- 4- one;
1- (2- net hoxybenzyl ) - 2- t hi oxo- 1, 2, 3, 5-t et r ahydr o- pyrr ol
o[ 3, 2-d] pyri m di n- 4- one;

0005

wo bteiBlboxybenzyl ) - 2- t hi oxo- 1, 2, 3, 5-t et r ahy Qe-@rsRYdok/Rd183s
[ 3, 2-d] pyri mdin-4-one;

4- di met hoxybenzyl ) - 2-t hi oxo-1, 2, 3,
t rahydro-pyrrol o[ 3, 2-d] pyri m di n-4-one; 10

o[ 3
1-(2,
S5-te
| -[(3-chl oropyri di n- 2y|)mstt79|] 2-thioxo-1,2,3,5-tetr
ahydro-pyrrol o[ 3, 2-d] pyri m di n-4- one; 1- {

[ (

h

3- (2- et hoxyet hoxy) pyri di n-2-yl ] net hyl)

ﬁz (1 0hék gz-ﬁaeﬁaygymg;ybei {889 7205, e teb aPd-Hyrfolo[3,2-d]pyrimidin-4-one;

1}-@@6&%%&@1)@3@1@%2 Iiﬁmtﬁhydrbmdﬂyﬂﬂ%&lpyﬂmmﬂme

3 tetrahydrop [2 ;P\t/alllmdln 4-0
E(i—methylplpendm-S- P- -thloxo-l 2 3 ydro-pyrrolo[3 2-d]pynm1dm—4-

j dendol - 3- yI nmet hyl ) - 2 t hi oxo-1, 2, 3, 5-t et rahydr o- pyrrol
TR )02 e epl g

ﬂpymmldm{-%pﬂed] pyrim di n-4- one; 1-[(5-chloro- 1

ﬁ;)ki; a)jyaé?z?yme%ﬁxx ANEAL e%:éﬁya%é-pyrrdlg[s e By " ©

11 (3 ﬁeﬂlbm&ﬁkyl)kt thiskol 1,23,y totaByday-pyrralo[B lZl-d]isyhrﬁLd&b-ﬁoﬁe't e
Ll o h B4 ot 24 it oo

5t-}(8%ch Ftisb% mrﬁéteylj -3 thiekod], Py BltS&ﬂyd}b$yﬁBI%[3 2- a}p9hm1mn-4-

H I ndol hi oxo “tetrfahydro-pyrrol
0?119;2 d] pyri m di n- 4- one;

e T e
I-d]pymﬂldzm-oﬁsy! met hyl) - 2-t hi oxo- 1, 2, 3, 5-t et rahydr o- pyr
i -t@h%-ﬁéﬁgétﬁ%#r' D D2 Pl 2 et oI

oae:j]_p}/rlmngltﬂ4one IIOXE)(E chlgroé
{Eﬁf aﬁ%ﬁﬁﬁ H?"P@- 2 é»%waaqcls@ Pyl 35?—%315@;@@11- 4-one;
1p. [l(lrﬂbéizﬁfnﬁﬁohﬂ ethyl)-Z thioxo-1,2,3,5- tetrah{dro-pgrrolop ,2-dJpyrimidin-4-

H benzi m dazol - 2-yl net hyl | - 2- "t'hi oxo et rahydro
- §%t r ol 0[3 2 d] pyrim di n-4-one; WO 20D61062465

PL om) | so ?ID%:&] o i zé%g)xi 122,’335,156-1I 3 e% R/“Olo[a Zd] P%r fraidin-4-
[@e2- d] pyri m d| n- 4- one; and
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;



1- (3-chl orophenyl ) -2-thi oxo-1, 2, 3, 5-tetrahydro-pyrrol o
[3,2-d] pyrimdin-4-one. and pharnaceutically
acceptable salts thereof. 5 15. A conpound of fornula
(1), according to any one of Clains 1 to 14, or a
pharmaceutically acceptable salt thereof, for use as a
MRGD SpdiRMdes 16 A pharmaceutical conposi ti OTbeT/SE2005/001835
conprising a conmpound of forrmula (1) according to any
one of Claims | to 14, or a phannaceutically
acceptable salt ther eof, optl,?nal ly in adm xture 10
with a pharnaceutically accep Lole adj uvant, dil uent

or carrier. 17. The use of a conmpound of for mul a (1)

as
ooy eal ekl ERMIARE 20 ey D phrlB 2 i s snd
mankBeblompbenyl)-Zathiomotl 2 3 Fetetrabydtaypyrrolad3, Z-ﬂ]pm#blﬁt-onyr
prophyl axi s of neurol ntlammatory disorders. 18. The
us eand plrometientipatipacceptabie stlisitheraphier ei n sai d
neur oi nfl ammatory disorder is nultiple sclerosis. 20
19. A process for the preparation of a conpound of
i or ¥fulAzcofrppyndas fatmbla (1 dedardingrny mye»neéf Clfiai tel4lorta0 14,
har nmaceuti c cC abI e sal enant i-omer,

i e Beryienty gpoopiants ok s os ARG . ¢ ne

process conprises reaction of a conpound of fornula

(1196, AQhkintaceitidal bompo ﬁ@m’d&hﬁ&ﬁ a%mﬁé@d%@%ﬁﬂ@ rd.mg to any

PCTI SE 005/ 001835 wherej n as efl
1 258 B Gl 0 i on e el oepiablf s e oRgpRel o AP

18t Gith dpbarmacdutially sépablljuvabndiflbmoyaiaie or with a

phenyl car bonyl i sothi ocyanate; and where necessary
converting the resultant compound of formula (i),
anol7h élhe gsel of a corapozod of formmultadl) as drifinedip sy np efflpips 1 to 14 ora

ac ﬁg@ﬁ&ghﬁfca@ docdplaBle SAT th@bof GRORY BlaleRtElird &R cie@R4thdrd Hr the
treatment or prophylaxis of neuroinflammatory disordets.

'Ll

15

18. The use according to claim %, wherein said nsuroinflammatory disorder is multiple
sclerosis.

20

19. A process for the preparation of a compound of formula (I), as defined in any one of
Claims 1 to 14, or a pharmaceutically acceptable salt, enantiomer, diastereomer or

25 racemate thereof, wherein the process comprises reaction of a compound of formula (IT)

9]
i
R N
| iy
30 Hllq R1 2
L
AN
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wherein R1 end L are as defined in Claim 1 and R represents C1 to 6 alkoxy or NHj;

with a CI to 6 alkoxycarbonyl isothiocyanate or with a phenylcarbonyl isothiocyanate;

and where necessery converting the resultant compound of formula (I), or ancther salt thereof,
into a pharmaceutically acceptable salt thereof; or converting the resultant compound of



