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PTERIDINES USEFUL AS HCV INHIBITORS 
AND METHODS FOR THE PREPARATION 

THEREOF 

[0001] The present invention relates to the use of pteridines 
as inhibitors of HCV replication as Well as their use in phar 
maceutical compositions aimed to treat or combat HCV 
infections. In addition, the present invention relates to com 
pounds per se and their use as medicines. The present inven 
tion also concerns processes for the preparation of such com 
pounds, pharmaceutical compositions comprising them, and 
combinations of said compounds With other anti-HCV 
agents. 
[0002] Following its discovery in 1989 as the agent impli 
cated in the majority of viral non-A, non-B hepatitis (Choo et 
al., Science 244, 359-362, 1989), hepatitis C virus (HCV) has 
become a focus of considerable medical research (Lauer, G. 
M and Walker, B. D., New Eng. J. Med. 345, 41-52, 2001). 
HCV is a member of the Flaviviridae family of viruses in the 
hepacivirus genus, and is closely related to the ?avivirus 
genus, Which includes a number of viruses implicated in 
human disease, such as dengue virus and yelloW fever virus, 
and to the animal pestivirus family, Which includes bovine 
viral diarrhea virus (BVDV). HCV is a positive-sense, single 
stranded RNA virus, With a genome of around 9,600 bases. 
The genome comprises both 5' and 3' untranslated regions 
Which adopt RNA secondary structures, and a central open 
reading frame that encodes a single polyprotein of around 
3,010-3,030 amino acids. The polyprotein encodes ten gene 
products Which are generated from the precursor polyprotein 
by an orchestrated series of co- and posttranslational 
endoproteolytic cleavages mediated by both host and viral 
proteases. The viral structural proteins include the core 
nucleocapsid protein, and tWo envelope glycoproteins E1 and 
E2. The non-structural (NS) proteins encode some essential 
viral enZymatic functions (helicase, polymerase, protease), as 
Well as proteins of unknown function. Replication of the viral 
genome is mediated by an RNA-dependent RNA polymerase, 
encoded by non-structural protein 5b (N S5B). In addition to 
the polymerase, the viral helicase and protease functions, 
both encoded in the bifunctional NS3 protein, have been 
shoWn to be essential for replication of HCV RNA in chim 
panZee models of infection (Kolykhalov, A. A., Mihalik, K., 
Feinstone, S. M., and Rice, C. M. J. Virol. 74, 2046-2051, 
2000). In addition to the NS3 serine protease, HCV also 
encodes a metalloproteinase in the NS2 region. 
[0003] HCV replicates preferentially in hepatocytes but is 
not directly cytopathic, leading to persistent infection. In 
particular, the lack of a vigorous T-lymphocyte response and 
the high propensity of the virus to mutate appear to promote 
a high rate of chronic infection. There are 6 major HCV 
genotypes and more than 50 subtypes, Which are differently 
distributed geographically. HCV type 1 is the predominant 
genotype in the US and Europe. For instance, HCV type 1 
accounts for 70 to 75 percent of all HCV infections in the 
United States. The extensive genetic heterogeneity of HCV 
has important diagnostic and clinical implications, perhaps 
explaining dif?culties in vaccine development and the lack of 
response to therapy. An estimated 170 million persons World 
Wide are infected With hepatitis C virus (HCV). FolloWing the 
initial acute infection, a majority of infected individuals 
develop chronic hepatitis, Which can progress to liver ?brosis 
leading to cirrhosis, end-stage liver disease, and HCC (hepa 
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tocellular carcinoma) (National Institutes of Health Consen 
sus Development Conference Statement: Management of 
Hepatitis C. Hepalology, 36, 5 Suppl. S3-S20, 2002). Liver 
cirrhosis due to HCV infection is responsible for about 
10,000 deaths per year in the USA. alone, and is the leading 
cause for liver transplantations. Transmission of HCV can 
occur through contact With contaminated blood or blood 
products, for example folloWing blood transfusion or intra 
venous drug use. The introduction of diagnostic tests used in 
blood screening has led to a doWnWard trend in post-transfu 
sion HCV incidence. HoWever, given the sloW progression to 
the end-stage liver disease, the existing infections Will con 
tinue to present a serious medical and economic burden for 
decades (Kim, W.R. Hepalology, 36, 5 Suppl. S30-S34, 
2002). 
[0004] The treatment of this chronic disease is an unmet 
clinical need, since current therapy is only partially effective 
and limited by undesirable side effects. 
[0005] Current HCV therapies are based on (pegylated) 
interferon-alpha (IFN-ot) in combination With ribavirin. This 
combination therapy yields a sustained virologic response in 
more than 40% of patients infected by genotype 1 viruses and 
about 80% of those infected by genotypes 2 and 3. Beside the 
limited ef?cacy on HCV type 1, combination therapy has 
signi?cant side effects and is poorly tolerated in many 
patients. For instance, in registration trials of pegylated inter 
feron and ribavirin, signi?cant side effects resulted in discon 
tinuation of treatment in approximately 10 to 14 percent of 
patients. Major side effects of combination therapy include 
in?uenza-like symptoms, hematologic abnormalities, and 
neurop sychiatric symptoms. The development of more effec 
tive, convenient and tolerated treatments is a major public 
health objective. 
[0006] Thus, there is a high medical need for loW molecular 
Weight compounds that lead to an inhibition of HCV replica 
tion. 
[0007] It has been surprisingly found that derivatives of 
pteridines exhibit antiviral activity in mammals infected With 
HCV, in particular these derivatives inhibit HCV replication. 
These compounds are therefore useful in treating or combat 
ing HCV infections. 
[0008] US20040038856 discloses methods of treating 
?broproliferative disorders associated With TGF-[3 signaling, 
by administering non-peptide small molecule inhibitors of 
TGF-[3 speci?cally binding to the type I TGF-[3 receptor 
(TGFB-Rl ). The inhibitors are preferably quinaZoline deriva 
tives. 
[0009] WO04/048930 further describes methods for coun 
teracting a loss in [3-adrenergic sensitivity in the [3-adrenergic 
signal transduction pathWay by administering an effective 
amount of a compound capable of inhibiting TGF-[3 signaling 
through a TGF-[3 receptor. 
[0010] WO04/065392 relates to condensed pyridines and 
pyrimidines and their use as ALK-5 receptor ligands. In par 
ticular, the invention discloses therapeutically active substi 
tuted quinoline and quinaZoline compounds, the use thereof 
in therapy, particularly in the treatment or prophylaxis of 
disorders characterised by overexpression of transforming 
groWth factor [3 (TGF-B), and pharmaceutical compositions 
for use in such therapy. 
[0011] After initial exposure to the Hepatitis C virus, HCV 
RNA can be detected in blood in 1-3 Weeks. Within an aver 
age of 50 days virtually all patients develop liver cell injury. 
The majority of patients are asymptomatic and anicteric. 
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Only 25-35 percent develop malaise, Weakness, or anorexia, 
and some become icteric. Antibodies to HCV (anti-HCV) 
almost invariably become detectable during the course of 
illness.Anti-HCV canbe detected in 50-70 percent of patients 
at the onset of symptoms and in approximately 90 percent of 
patients 3 months after onset of infection. HCV infection is 
self-limited in only 15 percent of cases. Recovery is charac 
teriZed by disappearance of HCV RNA from blood and return 
of liver enZymes to normal. 
[0012] About 85 percent of HCV-infected individuals fail 
to clear the virus by 6 months and develop chronic hepatitis 
With persistent, although sometimes intermittent, viremia. 
This capacity to produce chronic hepatitis is one of the most 
striking features of HCV infection. Chronic hepatitis C is 
typically an insidious process, progressing, if at all, at a sloW 
rate Without symptoms or physical signs in the majority of 
patients during the ?rst tWo decades after infection. Symp 
toms ?rst appear in many patients With chronic hepatitis C at 
the time of development of advanced liver disease. 
[0013] In chronic hepatitis, in?ammatory cells in?ltrate the 
portal tracts and may also collect in small clusters in the 
parenchyma. The latter instance is usually accompanied by 
focal liver cell necrosis. The margin of the parenchyma and 
portal tracts may become in?amed, With liver cell necrosis at 
this site (interface hepatitis). If and When the disease 
progresses, the in?ammation and liver cell death may lead to 
?brosis. Mild ?brosis is con?ned to the portal tracts and 
immediately adjacent parenchyma. More severe ?brosis 
leads to bridging betWeen portal tracts and betWeen portal 
tracts and hepatic veins. Such ?brosis can progress to cirrho 
sis, de?ned as a state of diffuse ?brosis in Which ?brous 
septae separate clusters of liver cells into nodules. The extent 
of ?brosis determines the stage of disease and can be reliably 
assessed. Severe ?brosis and necroin?ammatory changes 
predict progression to cirrhosis. Once cirrhosis is established, 
complications can ensue that are secondary to liver failure 
and/or to portal hypertension, such as jaundice, ascites, 
variceal hemorrhage, and encephalopathy. The development 
of any of these complications marks the transition from a 
compensated to a decompensated cirrhosis. 
[0014] Chronic hepatitis C infection leads to cirrhosis in at 
least 20 percent of patients Within 2 decades of the onset of 
infection. Cirrhosis and end-stage liver disease may occa 
sionally develop rapidly, especially among patients With con 
comitant alcohol use. Chronic infection by HCV is associated 
With an increased risk of liver cancer. The prevailing concept 
is that hepatocellular carcinoma (HCC) occurs against a 
background of in?ammation and regeneration associated 
With chronic hepatitis over the course of approximately 3 or 
more decades. Most cases of HCV-related HCC occur in the 
presence of cirrhosis. 
[0015] Liver ?brosis is one of the processes that occurs 
When the liver is damaged. Such damage may be the result of 
viral activity (e.g., chronic hepatitis types B or C) or other 
liver infections (e.g., parasites, bacteria); chemicals (e.g., 
pharmaceuticals, recreational drugs, excessive alcohol, expo 
sure to pollutants); immune processes (e.g., autoimmune 
hepatitis); metabolic disorders (e.g., lipid, glycogen, or metal 
storage disorders); or cancer groWth (primary or secondary 
liver cancer). Fibrosis is both a sign of liver damage and a 
potential contributor to liver failure via progressive cirrhosis 
of the liver. 
[0016] It has been disclosed that the inhibition of the family 
of TGFB kinases is useful in the treatment of ?broprolifera 
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tive disorders, including liver ?brosis. HoWever, as it is noted 
above, liver ?brosis may be caused by different ethiological 
agents, including the Hepatitis C virus. Most importantly, 
liver ?brosis is a speci?c condition in the disease progression 
of patients infected With HCV. 
[0017] It has been surprisingly found that the compounds of 
the present invention inhibit HCV replication. HCV replica 
tion refers to the process of reproducing or making copies of 
HCV RNA. In the present invention HCV replication both 
refers to the replication of the HCV virus as a Whole or the 
replication of the HCV RNA genome. 
[0018] It is important to treat HCV infected patients at early 
stages in order to avoid disease progression, thereby avoiding 
that the patient develops chronic hepatitis, liver ?brosis, cir 
rhosis, hepatocellular carcinoma (HCC), or death. 
[0019] In addition, the compounds of the invention are 
valuable in that they may diminish the HCV viral load of a 
patient to undetected levels. 

DESCRIPTION OF THE DRAWINGS 

[0020] FIG. 1 illustrates the mean plasma and tissue con 
centrations (n:3) of compound nr. 21 after a single oral 
administration at 20 mg base-eq./kg in the male SWiss SPF 
(CDl)-mice. 

DISCLOSURE OF THE INVENTION 

[0021] The present invention thus relates to the use of a 
compound of the formula (I) for the manufacture of a medi 
cament useful for inhibiting HCV activity in a mammal 
infected With HCV. Said compound is a pteridine of the for 
mula (I): 

R2 (1) 
L/ 

N 

/ A 
1 N N 

[0022] an N-oxide, salt, stereoisomeric form, racemic mix 
ture, prodrug, ester or metabolite thereof, Wherein 
[0023] R1 is independently hydrogen, amino, mono- or dis 

ubstituted amino, Wherein the substituent(s) of the amino 
may be selected from C l_6alkyl, C2_6alkenyl, C2_6alkynyl, 
Cl_4alkoxyCl_4alkyl, diCl_4alkylaminoCl_4alkyl, piperi 
din-l-yl-Cl_4alkyl, arylCl_6alkyl, Wherein the aryl group 
may be further substituted With C 1_ 4alkyl, or C 1_ 4alkoxy; 

R R3 

[0024] L is iNRSi, iNR8iC1_6alkanediyl-, iNRSi 
COiC 1 _ 6alkanediyl-, iNRSiSOZiC 1 _ 6alkanediyl-, 

iOi, iO4Cl_6alkanediyl-, iO4COi, 
iO4COiCl_6alkanediyl-, iSi, iSiCMal 
kanediyl-, or 

[0025] Wherein the dotted ring together With N and Z 
form a Hetl cycle having 5 to 8 members including ring 
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members N and Z, and wherein said L ring is attached to 
the pteridine ring by the nitrogen atom; 

[0026] Z represents N or CH; 
[0027] R2 represents hydrogen, hydroxyCl_6alkyl, C3_7cy 

cloalkyl, aryl, Hetl, or Het2, Wherein said C3_7cycloalkyl, 
aryl, Hetl, and Het2 are each independently optionally sub 
stituted With one or more substituents selected from 

Cl_4alkyl, C2_4alkenyl, C2_4alkynyl, polyhaloCl_4alkyl, 
halo, cyano, nitro, iCOR6, 4COOR7, iCONR‘mR‘w, 
ADRZ iOCOR6, ADCONR‘MR‘U’, iNR4aR4b, 
iNR4GCOR6, iNR‘laCONR‘laR‘lb, iNR‘MSORS, 
iNR‘MSOZRS, iSRS, iSOR7, iSOZRS, iSO3R7, 
iSO2NR4GR4b, morpholin-4-yl, phenyl, aminophenyl, 
and aminophenylcarbonyl, and Wherein the C 1_ 4alkyl may 
be further substituted With 4COOR7; 

[0028] R3 represents a Cl_6alkyl, C3_7cycloalkyl, aryl, 
arylCl_6alkyl, Hetl, Het2 or Het2-Cl_6alkyl, each indepen 
dently optionally substituted With one or more sub stituents 
selected from C l_4alkyl, C2_4alkenyl, C2_4alkynyl, polyha 
loCl_4alkyl, halo, cyano, nitro, 4COR6, 4COOR7, 
4CONR4GR4Z’, iOR7, 4OCOR6, iOCONR‘laR‘lb, 
iNR4GR4b, iNR4GCOR6, iNR4GCOOR7, 
iNR‘laCONR‘mR‘lb, iNR‘MSORS, iNR‘lasOzRs, 
iSRS, iSOR7, iSOZRS, iSO3R7, iSOZNR‘MR‘w; 
and Wherein R4“ and R41’ may optionally form, together 
With the nitrogen atom to Which they are bound, a 5 to 8 
membered saturated, unsaturated or partially unsaturated 
ring, optionally comprising one or tWo additional heteroa 
toms; 

[0029] each R4“ and R41’ is independently hydrogen, 
Cl_4alkyl, hydroxyCl_4alkyl, Hetl-Cl_4alkyl, polyhaloC1_ 
4alkyl, cyano, or nitro; 

[0030] each R5 is independently hydrogen, or C 1_ 4alkyl; 
[0031] each R6 is independently hydrogen, or C l_4alkyl; 
[0032] each R7 is independently hydrogen, or Cl_4alkyl; 
and 

[0033] R8 is hydrogen, Cl_loalkyl, C2_1Oalkenyl, C2_1Oalky 
nyl, C l_loalkylcarbonyl, amino-C l_1Oall<yl, aryl, arylcarbo 
nyl, arylCl_1Oalkyl, Hetl, HetlCl_6alkyl, or a protecting 
group, Wherein the aryl is optionally substituted With 1 to 3 
substituents selected from Cl_4alkyl, C2_4alkenyl, 
C2_4alkynyl, Cl_4alkylcarbonyl, phenyl, Cl_4alkylphenyl, 
phenylcarbonyl, aminophenyl, aminoCl_4alkylphenyl, 
aminophenylcarbonyl, halo, ‘0R6, iNR4GR4b, iSRS, 
iSORS, iNR‘MSORS, iNR4GSO2RS, iSOZRS, 
ADCOR6, iNR4QCOR6, iNR‘laCONR‘laR‘lb , 
iNR4GCOOR6, ADCONRMRM’, %OOR6, iSO3R6, 
4CONR4GR4Z’, iSO2NR4GR4b, cyano, polyhalo-Cl_ 
4alkyl, and nitro; 

[0034] Hetl as a group or part of a group is de?ned as a 
saturated or partially unsaturated monocyclic, bicyclic or 
tricyclic heterocycle having preferably 3 to 12 ring mem 
bers, more preferably 5 to 10 ring members and more 
preferably 5 to 8 ring members, Which contains one or 
more heteroatom ring members selected from nitrogen, 
oxygen or sulfur and Which is optionally substituted on one 
or more carbon atoms by Cl_6alkyl, Cl_6alkoxy, halo, 
hydroxy, oxo, optionally mono- or disubstituted amino, 
nitro, cyano, polyhaloCl_4alkyl, carboxyl, C l_6alkoxy-car 
bonyl, C3_7cycloalkyl, optionally mono- or disubstituted 
aminocarbonyl, methylthio, methylsulfonyl, aryl and a 
saturated or partially unsaturated monocyclic, bicyclic or 
tricyclic heterocycle having 3 to 12 ring members Which 
contains one or more heteroatom ring members selected 
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from nitrogen, oxygen or sulfur and Whereby the optional 
substituents on any amino function are hydrogen, or 
C1-4a1ky1; 

[0035] Het2 as a group or part of a group is de?ned as an 
aromatic monocyclic, bicyclic or tricyclic heterocycle hav 
ing 3 to 14 ring members, preferably 5 to 10 ring members 
and more preferably 5 to 6 ring members, Which contains 
one or more heteroatom ring members each independently 
selected from nitrogen, oxygen or sulfur, and Which is 
optionally substituted on one or more carbon atoms by 
Cl_6alkyl, optionally mono- or disubstituted aminoCl_ 
6alkyl, hydroxyCl_6alkyl, Cl_6alkoxy, halo, hydroxy, 
optionally mono- or disubstituted amino, nitro, cyano, 
polyhalo-Cl_4alkyl, carboxyl, Cl_6alkoxycarbonyl, 
C3_7cycloalkyl, optionally mono- or disubstituted ami 
nocarbonyl, methylthio, methylsulfonyl, aryl, Hetl and an 
aromatic monocyclic, bicyclic or tricyclic heterocycle hav 
ing 3 to 12 ring members; Whereby the optional substitu 
ents on any amino function are hydrogen, or Cl_4alkyl; and 

[0036] aryl as a group or part of a group is phenyl. 
[0037] The present invention further relates to the use of a 
compound of the formula (II) for the manufacture of a medi 
cament useful for inhibiting HCV activity in a mammal 
infected With HCV. Said compound is a pteridine of the for 
mula (ll): 

N 

l\ \N l / A 
N N 

[0038] an N-oxide, salt, stereoisomeric form, racemic mix 
ture, prodrug, ester or metabolite thereof, Wherein R1, R3, 
R4“, R41’, R5 , R6, R7, R8, Hetl, and Het2 have the meaning as 
indicated above; Wherein 
[0039] R9 represents Cl_4alkyl, C2_4alkenyl, C2_4alkynyl, 

polyhaloCl_4alkyl, halo, cyano, nitro, 4COR6, 
iCOOR7, 4CONR4aR4b, iOR7, 4OCOR6, 
iOCONR‘mR‘lb, iNR‘laR‘lb, iNR4GCOR6, 
iNR‘MCONR‘MR‘w , iNR‘MSORS , iNR‘MSOZRS , 

iSRS, iSOR7, iSOZRS, iSO3R7, iSOZNR‘MR‘w, 
morpholin-4-yl, phenyl, aminophenyl, or aminophenyl 
carbonyl, and Wherein the C l_4all<yl may be further substi 
tuted With iCOOR7; and 

[0040] n is 0, 1,2, 3, or 4. 
[0041] The present invention further relates to the use of a 
compound of the formula (III) for the manufacture of a medi 
cament useful for inhibiting HCV activity in a mammal 
infected With HCV. Said compound is a pteridine of the for 
mula (III): 

R R3 

(111) 

\ \ N 

I (RIOM 
l N/ N/ \/\ 
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[0042] an N-oxide, salt, stereoisomeric form, racemic mix 
ture, prodrug, ester or metabolite thereof, Wherein R1, L, R2, 
R4“, R41’, R5, R6, R7, R8, Hetl, and Het2 have the meaning as 
indicated above; Wherein 

[0043] R10 represents Cl_4alkyl, C2_4alkenyl, C2_4alkynyl, 
polyhaloCl_4alkyl, halo, cyano, nitro, 4COR6, 
4COOR7, 4CONR4aR4b, ‘0R7, 4OCOR6, 
wcoNR‘mR“, iNR‘laR‘lb, iNR4GCOR6, 
iNR4GCOOR7, iNRMCONRMR‘w, iNR‘MSORS, 
iNR‘laSOzRs, iSRS, iSOR7, iSO2R5, iSO3R7, and 
iSOZNR‘MR‘U’; and 

[0044] m is 0, l, 2, 3, or 4. 
[0045] The present invention further relates to the use of a 
compound of the formula (IV) for the manufacture of a medi 
cament useful for inhibiting HCV activity in a mammal 
infected With HCV. Said compound is a pteridine of the for 
mula (IV): 

(1V) 

R N N I \ 

/ 

[0046] an N-oxide, salt, stereoisomeric form, racemic mix 
ture, prodrug, ester or metabolite thereof, Wherein R1, R4“, 
R41’, R5, R6, R7, R8, Hetl, and Het2 have the meaning as 
indicated above; Wherein 
[0047] R9 represents Cl_4alkyl, C2_4alkenyl, C2_4alkynyl, 

polyhaloCl_4alkyl, halo, cyano, nitro, 4COR6, 
4COOR7, 4CONR4aR4b, ‘0R7, 4OCOR6, 
wcoNR‘mR“, iNR‘laR‘lb, iNR4GCOR6, 
iNR‘mCONR‘mR‘w, iNR‘MSORS, iNR‘MSOZRS, 
iSRS, iSOR7, iSO2R5, iSO3R7, iSO2NR4GR4b, 
morpholin-4-yl, phenyl, aminophenyl, or aminophenyl 
carbonyl, and Wherein the C l_4all<yl may be further substi 
tuted With 4COOR7; 

[0048] R10 represents Cl_4alkyl, C2_4alkenyl, C2_4alkynyl, 
polyhaloCl_4alkyl, halo, cyano, nitro, 4COR6, 
%OOR7, %ONR4“R4Z’, ADRZ ADCOR6, 
wcoNR‘mR“, iNR‘laR‘lb, iNR4GCOR6, 
iNR‘mCOORZ iNRMCONRMR‘w, iNR‘mSORl, 
iNR‘laSOzRs, iSRS, iSOR7, iSOzRs, iSO3R7, and 
iSOZNR‘MR‘U’; 

[0049] n is 0, l, 2, 3, or 4; and 

[0050] m is 0, 1, 2, 3, or 4. 
The present invention further relates to the use of a compound 
of the formula (V) for the manufacture of a medicament 
useful for inhibiting HCV activity in a mammal infected With 
HCV. Said compounds are pteridines of the formula (V): 
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a salt, stereoisomeric form, and racemic mixture thereof, 
Wherein 

[0051] R1 is hydrogen or amino; 
[0052] R8 is hydrogen, Cl_6alkyl, aminoCl_4alkyl, phe 

nylCl_4alkyl, pyrrolidin-l-ylCl_4alkyl, or Cl_6alkoxycar 
bonyl; 

[0053] each R9 represents, independently, hydrogen, 
Cl_4alkyl, iCOR6, %OOR7, or %ONR4“R4Z’; 

[0054] n is 0, 1,2, 3, or 4; 
[0055] R11 represents hydrogen, halo, or iNR‘laR‘lb, 
Wherein R4“ and R41’ may optionally form, together With 
the nitrogen atom to Which they are bound, a 5 to 8 mem 
bered saturated, unsaturated or partially unsaturated ring, 
optionally comprising one or tWo additional heteroatoms; 

[0056] R12 represents hydrogen, halo, C l_4all<yl, or polyha 
loCl_4alkyl; 

[0057] R6 is hydrogen, or Cl_4alkyl; 
[0058] R7 is hydrogen, or Cl_4alkyl; and 
[0059] R4“ and R41’, independently, are hydrogen, 
C 1 _4alkyl, 2-oxo-pyrrolidin- l -yl-C 1 _4alkyl. 

[0060] One embodiment relates to the use of the com 
pounds of formulae (II), (IV), or (V) as speci?ed above, 
Wherein n is l. 

[0061] In a further aspect the invention relates to a method 
of inhibiting HCV replication in a mammal infected With 
HCV, said method comprising the administration of an HCV 
inhibitory effective amount of a compound of formulae (I), 
(II), (III), (IV), or (V) as speci?ed above or as further speci 
?ed hereinafter. In a particular embodiment, the method of 
inhibiting HCV replication in a mammal infected With HCV 
comprises the administration of an HCV inhibitory effective 
amount of a compound of formulae (II), (IV), or (V) Wherein 
n is l. 

[0062] In a further aspect the invention relates to a method 
of treating a mammal infected With HCV, said method com 
prising the administration of an HCV inhibitory effective 
amount of a compound of formulae (I), (II), (III), (IV), or (V) 
as speci?ed above or as further speci?ed hereinafter. In a 
particular embodiment, the method of treating a mammal 
infected With HCV comprises the administration of an HCV 
inhibitory effective amount of a compound of formulae (II), 
(IV), or (V) Wherein n is l. 

[0063] In a further embodiment, the present invention 
relates to the use of a compound of the formula (VI) for the 
manufacture of a medicament for inhibiting HCV replication 
in a mammal infected With HCV. Said compound is a pteri 
dine of the formula (VI): 
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(V1) 
R9 
/ IN 

NR8 \ 

N 
| \ \N 
/ / R12 

R1 N N 

R11 

a salt, stereoisomeric form, and racemic mixture thereof, 
Wherein R1, R8, R9, R11, R12, R6 are as de?ned above. 
[0064] In a further embodiment the invention relates to a 
method of inhibiting HCV replication in a mammal infected 
With HCV, said method comprising the administration of an 
HCV inhibitory effective amount of a compound of formula 
(VI) as speci?ed above or as further speci?ed hereinafter. 
[0065] In a further embodiment the invention relates to a 
method of treating a mammal infected With HCV, said 
method comprising the administration of an HCV inhibitory 
effective amount of a compound of formula (VI) as speci?ed 
above or as further speci?ed hereinafter. 
[0066] Still further embodiments of the invention relate to 
the use of the compounds of the formulae (V) or (VI) for the 
manufacture of a medicament for inhibiting HCV replication 
in a mammal infected With HCV. Said compounds are pte 
ridines of the formulae (V) or (VI) Wherein, Where applicable 
n is l, and 
R1 is hydrogen or amino; 
R8 is hydrogen, Cl_6alkyl, phenylCl_4alkyl; 
R9 represents hydrogen, Cl_4alkyl, 4COR6, iCOOR7, or 
iCONR‘mR‘lb; 
R1 1 represents hydrogen, ?uoro, or pyrrolidin- l -yl; 
Rl2 represents halo, C 1_ 4alkyl, or polyhaloC 1_ 4alkyl; 
R6 is hydrogen, or C l_4all<yl; 
R7 is hydrogen, or Cl_4alkyl; and 
R4“ and R41’, independently, are hydrogen, C l_4alkyl, 2-oxo 
pyrrolidin- l -yl-C 1_ 4alkyl. 
[0067] Further embodiments of the invention relate to the 
method of inhibiting HCV replication in a mammal infected 
With HCV, and to the method of treating a mammal infected 
With HCV, said methods comprising the administration of an 
HCV inhibitory effective amount of a compound of formulae 
(V) or (VI) Wherein, Where applicable n is l, and R1, R8, R9, 
R11, R12 are as de?ned in the previous paragraph. 
[0068] Yet still further embodiments of the invention relate 
to the use of the compounds of the formulae (V) or (VI) for the 
manufacture of a medicament for inhibiting HCV replication 
in a mammal infected With HCV. Said compounds are pte 
ridines of the formulae (V) or (VI) Wherein, Where applicable 
n is l, and 
R1 is hydrogen; 
R8 is hydrogen, Cl_6alkyl, phenylCl_4alkyl; 
R9 represents hydrogen, C l_4alkyl, or 4COOR7; 
R1 1 represents ?uoro, or pyrrolidin- l -yl; 
Rl2 represents halo, or Cl_4alkyl; and 
R7 is hydrogen, or C l_4all<yl. 
[0069] Thus, further embodiments of the invention relate to 
a method of inhibiting HCV replication in a mammal infected 
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With HCV, and to a method of treating a mammal infected 
With HCV, said methods comprising the administration of an 
HCV inhibitory effective amount of a compound of formulae 
(V) or (VI) Wherein, Where applicable n is l, and R1, R8, R9, 
R11, R12 are as de?ned in the previous paragraph. 
[0070] In a further embodiment, the present invention 
relates to a pteridine of the formula (VII): 

(v11) 

a salt, stereoisomeric form, and racemic mixture thereof, 
wherein 
R1 is hydrogen or amino; 
R8 is hydrogen, Cl_6alkyl, phenylCl_4alkyl; 
R9 represents hydrogen, Cl_4alkyl, 4COR6, COOR7, or 
4CONR4aR4b; 
R6 is independently hydrogen, or C l_4alkyl; 
each R7 is independently hydrogen, or C 1_ 4alkyl; and 
each R4“ and R417 is independently hydrogen, C l_4alkyl, 
2-oxo-pyrrolidin-l -yl-C 1 _4alkyl; 
With the proviso that When R8 is hydrogen, R9 is not hydrogen. 
[0071] In a further embodiment, the present invention 
relates to a pteridine of the formula (VII), a salt, stereoiso 
meric form, and racemic mixture thereof, Wherein 
R8 is Cl_6alkyl, phenylCl_4alkyl; 
R1, R4“, R41’, R , , and R9 are as recited in the previous 
paragraph. 
[0072] In a further embodiment, the present invention 
relates to a pteridine of the formula (VII), a salt, stereoiso 
meric form, and racemic mixture thereof, Wherein 
R9 represents Cl_4alkyl, 4COR6, COOR7, or 
%ONR4“R4Z’; 
R1, R4“, R41’, R6, R7, and R8 are as recited in the second 
previous paragraph. 
[0073] In a further embodiment, the present invention 
relates to a pteridine of the formula (VIII): 

(VIII) 
R9 
/ IN 

NR8 \ 

N 
| \ \N 
/ / Br 

R1 N N 

F 

a salt, stereoisomeric form, and racemic mixture thereof, 
wherein 
R1 is independently hydrogen or amino; 
R8 is hydrogen, Cl_6alkyl, phenylCl_4alkyl; 
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R9 represents hydrogen, Cl_4alkyl, 4COR6, COOR7, or 
iCONR‘laR‘lb; 
R6 is independently hydrogen, or C l_4alkyl; 
each R7 is independently hydrogen, or C l_4alkyl; and 
each R4“ and R41’ is independently hydrogen, Cl_4alkyl, 
2-oxo-pyrrolidin- l -yl-C 1 _4alkyl; 
With the proviso that When R8 is hydrogen, R9 is not hydrogen. 
[0074] In a further embodiment, the present invention 
relates to a pteridine of the formula (VIII), a salt, stereoiso 
meric form, and racemic mixture thereof, Wherein 
R9 represents Cl_4alkyl, 4COR6, COOR7, or 
iCONR‘laR‘lb; 
R1, R4“, R41’, R6, R7, and R8 are as recited in the previous 
paragraph. 
[0075] In a further embodiment, the present invention 
relates to a pteridine of the formula (VIII), a salt, stereoiso 
meric form, and racemic mixture thereof, Wherein 
R8 is Cl_6alkyl, phenylCl_4alkyl; 
R1, R4“, R41’, R6, R7, and R9 are as recited in the second 
previous paragraph. 
[0076] In a further embodiment, the present invention 
relates to a pteridine of the formula (VII) or (VIII) as set forth 
above, wherein 
R1 is hydrogen; 
R8 is hydrogen; 
R9 represents C l_4alkyl. 
[0077] In a ?lrther embodiment, the present invention 
relates to a pteridine of the formula (VII) or (VIII) as set forth 
above, wherein 
R1 is hydrogen; 

R9 represents hydrogen. 
[0078] A method of treating clinical conditions relating to 
HCV infection in a mammal, said method comprising the 
administration of an HCV inhibitory effective amount of a 
compound of formula (V) Wherein R1, R8, R9, R11, R12 are as 
de?ned hereinafter. 

[0079] A method as in the previous paragraph Wherein the 
clinical conditions are other than liver ?brosis. 

[0080] The compounds of formulae (I), (II), (III), (IV), (V), 
(VI), (VII), and (VIII) shoW activity against the HCV virus 
and are therefore useful as a medicament, and in the manu 
facture of a medicament for preventing, treating or combating 
infection, clinical conditions, or a disease associated With 
HCV infection. 

[0081] The compounds of formulae (I), (II), (III), (IV), (V), 
(VI), (VII), and (VIII) shoW activity against the HCV virus 
and are therefore useful as a medicament, and in the manu 
facture of a medicament for preventing, treating or combating 
clinical conditions associated With HCV infection other than 
liver ?brosis. 

[0082] The term “Cl_2alkyl” as a group or part of a group 
de?nes straight and branched chained saturated hydrocarbon 
radicals having from 1 to 2 carbon atoms, such as, for 
example, methyl, ethyl, and the like. 
[0083] The term “Cl_4alkyl” as a group or part ofa group 
de?nes straight and branched chained saturated hydrocarbon 
radicals having from 1 to 4 carbon atoms, such as, for 
example, the groups de?ned for C l_2all<yl and propyl, butyl, 
2-methyl-propyl and the like. 

Jun. 18, 2009 

[0084] The term “Cl_6alkyl” as a group or part ofa group 
de?nes straight and branched chained saturated hydrocarbon 
radicals having from 1 to 6 carbon atoms such as, for example, 
the groups de?ned for Cl_4alkyl and pentyl, hexyl, 2-methyl 
butyl, 3-methylpentyl and the like. 
[0085] The term “Cmoalkyl” as a group or part ofa group 
de?nes straight and branched chained saturated hydrocarbon 
radicals having from 1 to 10 carbon atoms such as, for 
example, the groups de?ned for Cl_6alkyl and heptyl, octyl, 
nonyl, decyl and the like. 
[0086] The term “C2_4alkenyl” as a group or part of a group 
de?nes straight and branched chained hydrocarbon radicals 
having saturated carbon-carbon bonds and at least one double 
bond, and having from 2 to 4 carbon atoms, such as, for 
example, ethenyl, prop-l -enyl, but-l -enyl, but-2-enyl, and 
the like. Preferred are C2_4alkenyls having one double bond. 

[0087] The term “C2_6alkenyl” as a group or part of a group 
de?nes straight and branched chained hydrocarbon radicals 
having saturated carbon-carbon bonds and at least one double 
bond, and having from 2 to 6 carbon atoms, such as, for 
example, the groups de?ned for C2_4alkenyl and pent- l -enyl, 
pent-2-enyl, hex-l-enyl, hex-2-enyl, hex-3-enyl, l-methyl 
pent-2-enyl and the like. Preferred are C2_6alkenyls having 
one double bond. 

[0088] The term “C2_1Oalkenyl” as a group or part of a 
group de?nes straight and branched chained hydrocarbon 
radicals having saturated carbon-carbon bonds and at least 
one double bond, and having from 2 to 10 carbon atoms, such 
as, for example, the groups de?ned for C2_6alkenyl and hept 
l-enyl, hept-2-enyl, 2-methyl-hept-l-enyl, oct-3-enyl, non 
4-enyl, l-methyl-non-2-enyl and the like. Preferred are 
C2_lOalkenyls having one double bond. 
[0089] The term “C2_4alkynyl” as a group or part of a group 
de?nes straight and branched chained hydrocarbon radicals 
having saturated carbon-carbon bonds and at least one triple 
bond, and having from 2 to 4 carbon atoms, such as, for 
example, ethynyl, prop-l-ynyl, but-l-ynyl, but-2-ynyl, and 
the like. Preferred are C2_4alkynyls having one triple bond. 

[0090] The term “C2_6alkynyl” as a group or part of a group 
de?nes straight and branched chained hydrocarbon radicals 
having saturated carbon-carbon bonds and at least one triple 
bond, and having from 2 to 6 carbon atoms, such as, for 
example, the groups de?ned for C2_4alkynyl and pent- l -ynyl, 
pent-2-ynyl, hex-l-ynyl, hex-2-ynyl, hex-3-ynyl, l-methyl 
pent-2-ynyl, pent-2-en-4-ynyl and the like. Preferred are 
C2_6alkynyls having one triple bond. 
[0091] The term “C2_loalkynyl” as a group or part of a 
group de?nes straight and branched chained hydrocarbon 
radicals having saturated carbon-carbon bonds and at least 
one triple bond, and having from 2 to 10 carbon atoms, such 
as, for example, the groups de?ned for C2_6alkynyl and hept 
l-ynyl, hept-2-ynyl, 2-methyl-hept-l-ynyl, oct-3-ynyl, non 
4-ynyl, l-methyl-non-2-ynyl and the like. Preferred are 
C2_1Oalkynyls having one triple bond. 
[0092] The term “Cl_6alkanediyl” as a group or part of a 
group de?nes bivalent straight and branched chained hydro 
carbons having from 1 to 6 carbon atoms such as, for example, 
methanediyl, l,2-ethanediyl, or l,l-ethanediyl, 1,3-pro 
panediyl, 1,3-butanediyl, l,4-butanediyl, 1,3-pentanediyl, 
1,5-pentanediyl, l,4-hexanediyl, l,6-hexanediyl, and the 
like. 

[0093] The term “C3_7cycloalkyl” is generic to cyclopro 
pyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl. 
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[0094] The term “aryl” as a group or part of a group is 
meant to include phenyl or naphtyl. In a preferred embodi 
ment, the term “aryl” as a group or part of a group is phenyl. 
[0095] The term “halo” is generic to ?uoro, chloro, bromo 
or iodo. 

[0096] As used in the foregoing and hereinafter “polyha 
loCl_4alkyl” as a group or part of a group is de?ned as mono 
or polyhalosubstituted Cl_4alkyl, for example, 1,1,1-tri?uo 
roethyl, 1,1-di?uoro-ethyl, the polyhalomethyl groups men 
tioned hereinafter, and the like. A preferred subgroup of poly 
haloCl_4alkyl is polyhalomethyl, Wherein the latter as a group 
or part of a group is de?ned as mono- or polyhalo-substituted 
methyl, in particular methyl With one or more ?uoro atoms, 
for example, di?uoromethyl or tri?uoromethyl. In case more 
than one halogen atom is attached to an alkyl group Within the 
de?nition of polyhalomethyl or polyhaloC 1_ 4alkyl, they may 
be the same or different. 

[0097] The term “protecting group” refers to an amino 
protecting group such as such as Cl_1Oalkoxy-carbonyl, 
arylCl_lOalkoxy-carbonyl, like benZoyl, anisoyl-, isobuty 
royl-, acetyl-, or ter‘t-butylbenZoyl (Breipohl et al. (1997) 
Tetrahedron 53, 14671 -14686). The protecting group may be 
as Well an acid-labile protecting group such as dimethoxytri 
tyl. 
[0098] It should also be noted that the radical positions on 
any molecular moiety used in the de?nitions, unless indicated 
otherWise, may be anyWhere on such moiety as long as it is 
chemically stable. For instance pyridyl includes 2-pyridyl, 
3-pyridyl and 4-pyridyl; pentyl includes 1-pentyl, 2-pentyl 
and 3-pentyl. 
[0099] When any variable (e.g. halogen or Cl_4alkyl) 
occurs more than one time in any constituent, each de?nition 
is independent. 
[0100] The N-oxide forms of the present compounds are 
meant to comprise any one of the compounds of the present 
invention Wherein one or several nitrogen atoms are oxidized 
to the so-called N-oxide. 
[0101] For therapeutic use, the salts of the compounds of 
the present invention are those Wherein the counter-ion is 
pharmaceutically or physiologically acceptable. HoWever, 
salts having a pharmaceutically unacceptable counter-ion 
may also ?nd use, for example, in the preparation or puri? 
cation of a pharmaceutically acceptable compound of the 
present invention. All salts, Whether pharmaceutically accept 
able or not are included Within the ambit of the present inven 
tion. 
[0102] The pharmaceutically acceptable or physiologically 
tolerable addition salt forms Which the compounds of the 
present invention are able to form can conveniently be pre 
pared using the appropriate acids, such as, for example, inor 
ganic acids such as hydrohalic acids, eg hydrochloric or 
hydrobromic acid, sulfuric, hemisulphuric, nitric, phosphoric 
and the like acids; or organic acids such as, for example, 
acetic, aspartic, dodecyl-sulphuric, heptanoic, hexanoic, ben 
Zoic, nicotinic, propanoic, hydroxyacetic, lactic, pyruvic, 
oxalic, malonic, succinic, maleic, fumaric, malic, tartaric, 
citric, methanesulfonic, ethanesulfonic, benZenesulfonic, 
p-toluenesulfonic, cyclamic, salicylic, p-amino-salicylic, 
pamoic and the like acids. 
[0103] Conversely said acid addition salt forms can be con 
verted by treatment With an appropriate base into the free base 
form. 
[0104] The compounds of the present invention containing 
an acidic proton may also be converted into their non-toxic 
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metal or amine addition base salt form by treatment With 
appropriate organic and inorganic bases. Appropriate base 
salt forms comprise, for example, the ammonium salts, the 
alkali and earth alkaline metal salts, eg the lithium, sodium, 
potassium, magnesium, calcium salts and the like, salts With 
organic bases, eg the benZathine, N-methyl-D-glucamine, 
hydrabamine salts, and salts With amino acids such as, for 
example, arginine, lysine and the like. Alternatively, When a 
carboxyl moiety is present on a compound of the present 
invention, the compound may also be supplied as a salt With 
a pharmaceutically acceptable cation. 
[0105] Conversely said base addition salt forms can be 
converted by treatment With an appropriate acid into the free 
acid form. 
[0106] The term “salts” also comprises the hydrates and the 
solvent addition forms that the compounds of the present 
invention are able to form. Examples of such forms are e.g. 
hydrates, alcoholates and the like. 
[0107] In the event that any of the substituents of the com 
pounds of the present invention contain chiral centers, as 
some, indeed, do, the compounds the present invention 
include all stereoisomeric forms thereof, both as isolated 
stereoisomers and mixtures of these stereoisomeric forms. 
[0108] The term stereochemically isomeric forms of com 
pounds of the present invention, as used hereinbefore, de?nes 
all possible compounds made up of the same atoms bonded by 
the same sequence of bonds but having different three-dimen 
sional structures Which are not interchangeable, Which the 
compounds of the present invention may possess. Unless 
otherWise mentioned or indicated, the chemical designation 
of a compound encompasses the mixture of all possible ste 
reochemically isomeric forms Which said compound may 
possess. Said mixture may contain all diastereomers and/or 
enantiomers of the basic molecular structure of said com 
pound. All stereochemically isomeric forms of the com 
pounds of the present invention both in pure form or in admix 
ture With each other are intended to be embraced Within the 
scope of the present invention. 
[0109] Pure stereoisomeric forms of the compounds and 
intermediates as mentioned herein are de?ned as isomers 
substantially free of other enantiomeric or diastereomeric 
forms of the same basic molecular structure of said com 
pounds or intermediates. In particular, the term ‘stereoiso 
merically pure’ concerns compounds or intermediates having 
a stereoisomeric excess of at least 80% (i.e. minimum 90% of 
one isomer and maximum 10% of the other possible isomers) 
up to a stereoisomeric excess of 100% (i.e. 100% of one 
isomer and none of the other), more in particular, compounds 
or intermediates having a stereoisomeric excess of 90% up to 
100%, even more in particular having a stereoisomeric excess 
of 94% up to 100% and most in particular having a stereoi 
someric excess of 97% up to 100%. The terms ‘enantiomeri 
cally pure’ and ‘diastereomerically pure’ should be under 
stood in a similar Way, but then having regard to the 
enantiomeric excess, respectively the diastereomeric excess 
of the mixture in question. 
[0110] Pure stereoisomeric forms of the compounds and 
intermediates of this invention may be obtained by the appli 
cation of art-knoWn procedures. For instance, enantiomers 
may be separated from each other by the selective crystalli 
Zation of their diastereomeric salts With optically active acids 
or bases. Examples thereof are tartaric acid, dibenZoyl-tar 
taric acid, ditoluoyltartaric acid and camphosulfonic acid. 
Alternatively, enantiomers may be separated by chromato 
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graphic techniques using chiral stationary phases. Said pure 
stereochemically isomeric forms may also be derived from 
the corresponding pure stereochemically isomeric forms of 
the appropriate starting materials, provided that the reaction 
occurs stereospeci?cally. Preferably, if a speci?c stereoiso 
mer is desired, said compound Will be synthesized by ste 
reospeci?c methods of preparation. These methods Will 
advantageously employ enantiomerically pure starting mate 
rials. 
[0111] The diastereomeric racemates of the compounds of 
the present invention can be obtained separately by conven 
tional methods. Appropriate physical separation methods that 
may advantageously be employed are, for example, selective 
crystallization and chromatography, e. g. column chromatog 
raphy. 
[0112] The present compounds may also exist in their tau 
tomeric forms. Such forms, although not explicitly indicated 
in the above formula are intended to be included Within the 
scope of the present invention. For example, Within the de? 
nition of Het2, for example an 1,2,4-oxadiazole may be sub 
stituted With a hydroxy or a mercapto group in the 5-position, 
thus being in equilibrium With its respective tautomeric form 
as depicted beloW. 

NJ HNJ 

SY» 
HN\/ 

HS 0 

T \N 2 
NJ 

[0113] The term “prodrug” as used throughout this text 
means the pharmacologically acceptable derivatives such as 
esters, amides and phosphates, such that the resulting in vivo 
biotransformation product of the derivative is the active drug 
as de?ned in the compounds of the present invention. The 
reference by Goodman and Gilman (The Pharmacological 
Basis of Therapeutics, 8”’ ed, McGraW-Hill, Int. Ed. 1992, 
“Biotransformation of Drugs”, p 13-15) describing prodrugs 
generally is hereby incorporated. Prodrugs of a compound of 
the present invention are prepared by modifying functional 
groups present in the compound in such a Way that the modi 
?cations are cleaved, either by routine manipulation or in 
vivo, to the parent compound. For example, a substituent 
containing sulfhydryl could be coupled to a carrier Which 
renders the compound biologically inactive until removed by 
endogenous enzymes or, for example, by enzymes targeted to 
a particular receptor or location in the subject. 
[0114] Prodrugs are characterized by excellent aqueous 
solubility, increased bioavailability and are readily metabo 
lized into the active inhibitors in vivo. 
[0115] The present invention is also intended to include all 
isotopes of atoms occurring on the present compounds. 1so 
topes include those atoms having the same atomic number but 
different mass numbers. By Way of general example and 
Without limitation, isotopes of hydrogen include tritium and 
deuterium. 1sotopes of carbon include C-l3 and C-l4. 
[0116] Wheneverused hereinafter, the term “compounds of 
formula (1) , compounds of formula (11) , compounds of 
formula (111)”, “compounds of formula (1V)”, “compounds of 
formula (V)”, “compounds of formula (V1) , compounds of 
formula (V11)”, “compounds of formula (V111)”, “compounds 

HO 
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of formulas (V) to (V111)”, or “the compounds of present 
invention” or similar term is meant to include the compounds 

of general formulas (1), (11), (111), (IV), (V), (V 1), (V11), 
(V 111), their N-oxides, salts, stereoisomeric forms, racemic 
mixtures, prodrugs, esters and metabolites, as Well as their 
quatemized nitrogen analogues. An interesting subgroup of 
the compounds of formula (V) or any subgroup thereof are the 
N-oxides, salts and all the stereoisomeric forms of the com 
pounds of formula (V). 
[0117] Embodiments of the present invention are those 
compounds of the present invention or any of the subgroups 
thereof Wherein the 4-pyridyl forms a N-oxide, for example 
the N-oxide of compound nr. 24. 

N-oxide of compound nr. 24 

[0118] Further embodiments of the present invention are 
those compounds of the present invention or any of the sub 
groups of compounds of the present invention Wherein the 
compound occurs as an acid-addition salt, Wherein the salt 
preferably is selected from hydrochloride, hydrobromide, tri 
?uoroacetate, fumarate, chloroacetate, methanesulfonate, 
oxalate, acetate and citrate. 
[0119] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof wherein R1 is independently hydrogen, amino, mono 
or disubstituted amino, Wherein the substituent(s) of the 
amino may be selected from C l_6alkyl, C l_4alkoxyC l_4alkyl, 
di-Cl _4alkylaminoC l _4alkyl, piperidin-l -yl-C 1_ 4alkyl, 
arylCl_6alkyl, Wherein the aryl group may be further substi 
tuted With C l_4alkyl, or C l_4alkoxy. 
[0120] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof wherein R1 is independently hydrogen, amino, mono 
or disubstituted amino, Wherein the substituent(s) of the 
amino may be selected from C l_4alkyl, C l_4alkoxyC l_4alkyl, 
di-Cl _4alkylaminoC l _4alkyl, piperidin-l -yl-C 1_ 4alkyl, 
arylCl_6alkyl, Wherein the aryl group may be further substi 
tuted With C l_4alkoxy. 
[0121] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof wherein R1 is independently hydrogen, amino, mono 
or disubstituted amino, Wherein the substituent(s) of the 
amino may be selected from C l_2alkyl, Cl_2alkoxyC1_2alkyl, 
di-Cl_2alkylaminoCl_2alkyl, piperidin-l -yl-Cl_2alkyl, 
arylC1_2alkyl, Wherein the aryl group may be further substi 
tuted With C l_2alkoxy. 
[0122] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof wherein R1 is independently hydrogen, amino, mono 
or disubstituted amino, Wherein the substituent(s) of the 
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amino may be selected from methyl, methoxyethyl, dimethy 
laminoethyl, piperidin-l -ylethyl, benZyl, Wherein the phenyl 
group may be further substituted With methoxy. 
[0123] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof wherein R1 is independently hydrogen, amino, or 
monosubstituted amino, Wherein the sub stituent of the amino 
may be selected from methoxyethyl, dimethylaminoethyl, 
piperidin- 1 -ylethyl, and benZyl, Wherein the phenyl group is 
further substituted With methoxy. 
[0124] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof wherein R1 is independently hydrogen or amino. 
[0125] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof Wherein R8 is hydrogen, C1_ l0alkyl, aminoC1_lOalkyl, 
arylC 1_ l0alkyl, HetlCl_6alkyl, or a protecting group, Wherein 
the aryl is optionally substituted With 1 to 3 substituents 
selected from Cl_4alkyl, Cl_4alkyl-carbonyl, halo, ‘0R6, 
iNR4GR4b, iSRS, and polyhaloCl_4alkyl. 
[0126] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof Wherein R8 is hydrogen, Cl_6alkyl, aminoCl_6alkyl, 
arylCl_6alkyl, HetlCl_6alkyl, or Cl_6alkoxy-carbonyl. 
[0127] Further embodiments of the present invention are 
those compounds of formula compounds of the present inven 
tion or any subgroup thereof Wherein R8 is hydrogen, 
Cl_6alkyl, aminoCl_4alkyl, phenylCl_4alkyl, pyrrolidin-l 
ylCl_4all<yl, or C1_6alkoXy-carbonyl. 
[0128] Further embodiments of the present invention are 
those compounds of formula compounds of the present inven 
tion or any subgroup thereof Wherein each R9 represents, 
independently, hydrogen, C l_4alkyl, polyhaloC 1_ 4alkyl, halo, 
iCOR6, %OOR7, %ON4“R4Z’, iOR7, iNR4aR4b, 
iNR4GCOR6, iNR‘MSOZRS, iSRS, or morpholin-4-yl, 
and Wherein the Cl_4alkyl may be further substituted With 
iCOOR7. 
[0129] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof Wherein each R9 represents, independently, hydrogen, 
Cl_4alkyl, 4COR6, 4COOR7, or 4CON4aR4b, and 
Wherein the Cl_4alkyl may be further substituted With 
iCOOR7. 
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[0130] Further embodiments of the present invention are 
those compounds of the present invention or any subgroup 
thereof Wherein each R9 represents, independently, hydrogen, 
Cl_4alkyl, %OR6, iCOOR7, or iCONR‘mR‘w. 
[0131] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R11 represents hydrogen, ?uoro, or 
pyrrolidin- 1 -yl. 
[0132] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R1 1 represents hydrogen or ?uoro. 
[0133] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R12 represents halo, Cl_4alkyl, or 
polyhaloCl_4alkyl. 
[0134] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R12 represents halo, or polyhaloCl_ 
4alkyl. 
[0135] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R12 represents chloro, bromo, ?uoro, 
or tri?uoromethyl. 
[0136] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R11 represents ?uoro, and R12 repre 
sents chloro, or bromo. 
[0137] Further embodiments of the present invention are 
those compounds of formulae (V), (VI) or any of the sub 
groups thereof wherein R11 represents hydrogen, and R12 
represents chloro, bromo, ?uoro, or tri?uoromethyl. 
[0138] Compounds of particular interest are those com 
pounds of formula (V) listed in Table 1 beloW, in particular 
compounds number 1, number 7, number 21, number 23, 
number 24, and number 25, and its N-oxides, salts and stere 
oisomers. 
[0139] A number of synthetic routes may be employed to 
produce the compounds of the invention. In general, they may 
be synthesiZed using reactions knoWn in the art. Any art 
knoWn method for synthesis may be employed. HoWever, the 
folloWing synthetic routes are convenient for preparation of 
the invention compounds. 
[0140] The compounds of the formula (V) may be synthe 
siZed folloWing a procedure adapted from Wamhoff, H.; 
Kroth, E. Synthesis, 1994, 405-410 as described in Scheme 1. 

Schemel 
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-continued 
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[0141] Basically, a methyl 3-amino-2-pyraZinecarboXylate 
(la) is reacted With acylchloride in the presence of a suitable 
solvent such as chloroform or pyridine to afford 3 -acylamino 
pyraZin-2-carboXylates (lb). Said 3-acylaminopyraZin-2 
carboxylates (lb) are converted With for example ammonium 
hydroxide into 3-acylaminopyraZin-2-amides (1d). Option 
ally, 3-acylaminopyraZine-2-carboxamides (l d) may already 
be obtained by acylation of 3-amino-2-pyraZinecarboxamide 
(1c). 
[0142] The 3-acylaminopyraZin-2-amides (l d) are then 
cycliZed by the addition of a base to form pteridin-4 -ol deriva 
tives of formula (1e). The alcohol may then be replaced by a 
halogen With the help of a halogenating agent such as thionyl 
chloride in a suitable solvent like chloroform, dichloroethane 
or tetrahydrofuran (THF) in presence of a catalytic amount of 
dimethylformamide (DMF). Following, a nucleophilic sub 
stitution is performed on compound (1f) With an amine or an 
alcohol of formula HLR2, together With a suitable base, such 
as TEA or DIPEA in an organic solvent such as DCM, THF or 

DMF, yielding the pteridine compounds of formula (lg). 
[0143] Alternatively, the pteridin-4-ol may be converted in 
a one-pot procedure into the pteridines of formula (V) by 
reacting compounds of formula (1 e) With an amine or alcohol 
of the formula HLR2 together With a suitable base, such as 
TEA or DIPEA in the presence of benZotriaZole-l-yl-oXy 
tris-pyrrolidino-phosphonium heXa?uoro-phosphate (Py 
BOP). In the formula HLR2, H is hydrogen, and L and R2 have 
the meanings indicated above in the de?nition of the substitu 
ents of compound of formula (V). 

Scheme 2 

[0144] Alternatively, the compounds of the formula (V) can 
be prepared from the corresponding pteridinones as starting 
materials folloWed by their conversion to the iminochlorides 
and the sub sequent displacement of the chlorine atom With an 
appropriate amine such as a 4-aminopyridine as shoWn beloW 
in Scheme 2. 
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(i) thionyl chloride, DMF; (ii) 4-aminonicotinic acid methyl 
ester, TEA; (iii) NaOH; (iv) PyBOP, TEA, HNR4aR4b. 
[0145] Schemes 3 and 4, shoWn beloW, provide alternative 
routes to pyridyl nucleus and further substitutions thereof. 

Scheme} 

?ok~ wk, 
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TABLE l-continued 
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[0147] The manner of administration and formulation of oral administration by compounding them With suitable phar 
the compounds useful in the invention and their related com 
pounds Will depend on the nature of the condition, the severity 
of the condition, the particular subject to be treated, and the 
judgment of the practitioner; formulation Will depend on 
mode of administration. As the compounds of the invention 
are small molecules, they are conveniently administered by 

maceutical excipients so as to provide tablets, capsules, syr 
ups, and the like. Suitable formulations for oral administra 
tion may also include minor components such as buffers, 
?avoring agents and the like. Typically, the amount of active 
ingredient in the formulations Will be in the range of 5%-95% 
of the total formulation, but Wide variation is permitted 
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depending on the carrier. Suitable carriers include sucrose, 
pectin, magnesium stearate, lactose, peanut oil, olive oil, 
Water, and the like. 

[0148] The compounds useful in the invention may also be 
administered through suppositories or other transmucosal 
vehicles. Typically, such formulations Will include excipients 
that facilitate the passage of the compound through the 
mucosa such as pharmaceutically acceptable detergents. 

[0149] The compounds may also be administered topically, 
or in formulation intended to penetrate the skin. These 
include lotions, creams, ointments and the like Which can be 
formulated by knoWn methods. 

[0150] The compounds may also be administered by inj ec 
tion, including intravenous, intramuscular, subcutaneous or 
intraperitoneal injection. Typical formulations for such use 
are liquid formulations in isotonic vehicles such as Hank’s 
solution or Ringer’s solution. 

[0151] Alternative formulations include nasal sprays, lipo 
somal formulations, sloW-release formulations, and the like, 
as are knoWn in the art. 

[0152] Any suitable formulation may be used. A compen 
dium of art-knoWn formulations is found in Reminglon’s 
Pharmaceutical Sciences, latest edition, Mack Publishing 
Company, Easton, Pa. Reference to this manual is routine in 
the art. 

[0153] The dosages of the compounds of the invention Will 
depend on a number of factors Which Will vary from patient to 
patient. HoWever, it is believed that generally, the daily oral 
dosage Will utiliZe 0.001 -100 mg/kg total body Weight, pref 
erably from 0.01-50 mg/kg and more preferably about 0.01 
mg/kg-10 mg/kg. The dose regimen Will vary, hoWever, 
depending on the conditions being treated and the judgment 
of the practitioner. 
[0154] It should be noted that the compounds of the inven 
tion can be administered as individual active ingredients, or as 
mixtures of several embodiments of this formula. In addition, 
the compounds of the invention may be used as single thera 
peutic agents or in combination With other therapeutic agents. 
[0155] Due to their favorable antiviral properties, as Will be 
apparent from the examples, the compounds of the present 
invention are useful in the treatment of individuals infected by 
HCV and for the prophylaxis of these individuals. In general, 
the compounds of the present invention may be useful in the 
treatment of Warm-blooded animals infected With ?avivi 
ruses. Conditions Which may be prevented or treated With the 
compounds of the present invention, especially conditions 
associated With HCV and other pathogenic ?aviviruses, such 
asYelloW fever, Dengue fever (types 1-4), St. Louis encepha 
litis, Japanese encephalitis, Murray valley encephalitis, West 
Nile virus and Kunjin virus. The conditions associated With 
HCV include progressive liver ?brosis, in?ammation and 
necrosis leading to cirrhosis, end-stage liver disease, and 
HCC; and for the other pathogenic ?aviruses the conditions 
include yelloW fever, dengue fever, hemorraghic fever and 
encephalitis. 
[0156] The compounds of the present invention or any sub 
group thereof may therefore be used as medicines against the 
above-mentioned conditions. Said use as a medicine or 

method of treatment comprises the systemic administration to 
HCV-infected subjects of an amount effective to combat the 
conditions associated With HCV and other pathogenic ?avivi 
ruses. Consequently, the compounds of the present invention 
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can be used in the manufacture of a medicament useful for 
treating conditions associated With HCV and other patho 
genic ?aviviruses. 
[0157] In an embodiment, the invention relates to the use of 
a compound of formula (V) or any subgroup thereof as 
de?ned herein in the manufacture of a medicament for treat 
ing or combating infection or disease associated With HCV 
infection in a mammal. The invention also relates to a method 
of treating a ?aviviral infection, or a disease associated With 
?avivirus infection comprising administering to a mammal in 
need thereof an effective amount of a compound of formula 
(V) or a subgroup thereof as de?ned herein. 

[0158] In another embodiment, the present invention 
relates to the use of formula (V) or any subgroup thereof as 
de?ned herein for the manufacture of a medicament useful for 
inhibiting HCV activity in a mammal infected With ?avivi 
ruses, in particular HCV In another embodiment, the present 
invention relates to the use of formula (V) or any subgroup 
thereof as de?ned herein for the manufacture of a medicament 
useful for inhibiting HCV activity in a mammal infected With 
?aviviruses, Wherein said HCV is inhibited in its replication. 
[0159] Also, the combination of previously knoWn anti 
HCV compound, such as, for instance, interferon-0t (IFN-ot), 
pegylated interferon-0t and/or ribavirin, and a compound of 
the present invention can be used as a medicine in a combi 
nation therapy. The term “combination therapy” relates to a 
product containing mandatory (a) a compound of the present 
invention, and (b) optionally another anti-HCV compound, as 
a combined preparation for simultaneous, separate or sequen 
tial use in treatment of HCV infections, in particular, in the 
treatment of infections With HCV type 1. Thus, to combat or 
treat HCV infections, the compounds of this invention may be 
co-administered in combination With for instance, inter 
feron-ot (IFN-ot), pegylated interferon-0t and/or ribavirin, as 
Well as therapeutics based on antibodies targeted against 
HCV epitopes, small interfering RNA (Si RNA), riboZymes, 
DNAZymes, antisense RNA, small molecule antagonists of 
for instance NS3 protease, NS3 helicase and NS5B poly 
merase. 

[0160] Accordingly, the present invention relates to the use 
of a compound of formula (V) or any subgroup thereof as 
de?ned above for the manufacture of a medicament useful for 
inhibiting HCV activity in a mammal infected With HCV 
viruses, Wherein said medicament is used in a combination 
therapy, said combination therapy preferably comprising a 
compound of formula (V) and (pegylated) IFN-ot and/or rib 
avirin. 

[0161] It Will be appreciated by the person skilled in the art 
that the compounds of formula (V) may be tested in a cellular 
HCV replicon system based on Lohmann et al. (1999) Sci 
ence 285:110-113, With the further modi?cations described 
by Krieger et al. (2001) Journal ofVirology 75: 4614-4624 
(incorporated herein by reference), Which is further exempli 
?ed in the examples section. This model, While not a complete 
infection model for HCV, is Widely accepted as the most 
robust and e?icient model of autonomous HCV RNA repli 
cation currently available. Compounds exhibiting anti-HCV 
activity in this cellular model are considered as candidates for 
further development in the treatment of HCV infections in 
mammals. It Will be appreciated that it is important to distin 
guish betWeen compounds that speci?cally interfere With 
HCV functions from those that exert cytotoxic or cytostatic 
effects in the HCV replicon model, and as a consequence 
cause a decrease in HCV RNA or linked reporter enZyme 
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concentration. Assays are known in the ?eld for the evalua 
tion of cellular cytotoxicity based for example on the activity -continued 
of mitochondrial enzymes using ?uorogenic redox dyes such 0 
as resaZurin. Furthermore, cellular counter screens exist for N 
the evaluation of non-selective inhibition of linked reporter \ NH 
gene activity, such as ?re?y luciferase. Appropriate cell types I / / Br —> 
can be equipped by stable transfection With a luciferase N N 

reporter gene Whose expression is dependent on a constitu 
tively active gene promoter, and such cells can be used as a F 
counter-screen to eliminate non-selective inhibitors. All pat- 104 

ents, patent applications and articles referred to before or / 
beloW are incorporated herein by reference. N 

EXAMPLES 

N \ 
[0162] The folloWing examples are intended to illustrate, [ \ N 

HN \ 

but not to limit the invention. f/ Br 
N N 

Example 1 
F 

1 Synthesis of 2-(5 -bromo-2-?uorophenyl)-4-(4-py 
ridylamino)pteridine, Compound No. 1 

[01 63] 3-(5 -bromo -2-?uorobenZoylamino)pyraZine-2 -car 
boxylic Acid Methyl Ester 102 

[0164] Pyridine (7.75 g, 98.0 mmol) Was added at 00 C. 
under N2 to a solution of 3-amino-pyraZine-2-carboxylic acid 
methyl ester 101 (1.5 g, 9.80 mmol) and 5-bromo-2-?uo O 

robenZoylchloride (9.45 g, 49.0 mmol) in CH2Cl2. The reac 
N\ OMe tion mixture Was Warmed at 400 C. for 4 h, then cooled doWn 

I at room temperature. The reaction mixture Was quenched 
/ 

N NH2 

101 

With 20 mL of ethanol, evaporated, partitioned betWeen 

{Nfk 
CH2Cl2 and 1N NaHCO3, dried (N a2SO4) and evaporated. 
The crude material Was triturated in EtOH, ?ltered, Washed 
With EtOH and ether to give 2.6 g of 3-(5-bromo-2-?uoroben 
Zoyl-amino)pyraZine-2-carboxylic acid methyl ester 102 as a 
White poWder (LCMS analysis). 

N 

N 

3-(5 -bromo -2-?uorobenZoylamino)pyraZine-2 -car 
boxamide 103 

[0165] A mixture of 3-(5 -bromo-2-?uorobenZoylamino) 
pyraZine-2-carboxylic acid methyl ester 102 (2.6 g, 7.34 

r mmol) and NH4OH (15 mL) in ethanol (50 mL) Was heated at 
re?ux for 10 min. Then, the reaction mixture Was cooled at 
room temperature and the precipitate Was ?ltered off, Washed 
With ethanol and ether to give 2.1 g of the title product 103 as 
a White poWder (LCMS analysis). 

2-(5 -bromo -2-?uorophenyl) -pteridin-4 -one 104 

[0166] A mixture of 3-(5 -bromo-2-?uorobenZoylamino) 
pyraZine-2-carboxamide 103 (2.3 g, 6.78 mmol) and KOH 
(3.81 g, 67.8 mmol) in H20 (60 mL) and DMSO (20 mL) Was 
stirred at room temperature for 45 min. Acidi?cation to pH 5 
(pH paper control) WithAcOH folloWed by addition of 50 mL 
of ice-cold Water afforded a precipitate, Which Was ?ltered 
off, Washed With H2O, acetonitrile and ether to give 1.83 g of 
the title product 104 as a White poWder (LCMS analysis). 

n r 
N 

O 

I 

O 

2-(5 -bromo-2-?uorophenyl)-4-(4-pyridylamino)pte 
ridine, Compound No. 1 

[0167] Triethylamine (1.04 mL, 7.17 mmol) Was added to a 
solution of 2-(5 -bromo-2-?uoro-phenyl)pteridin-4-one 104 

*0 

co 
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NH 

B 
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(800 mg, 2.49 mmol), 4-aminopyridine (469 mg, 4.98 mmol) 
and PyBOP (2.59 g, 4.98 mmol) in CH2Cl2. After 12 h, the 
reaction mixture Was partitioned between CH2Cl 2/ Petroleum 
ether (2: 1, 300 mL) and ice-cold 1N HCl (300 mL). The pH of 
the Water phase Was adjust to 12 With conc. NaOH and 

extracted With AcOEt, dried (Na2SO4) and evaporated. The 
residue Was triturated in CH2Cl2/Petroleum ether (2:1, 15 
mL), ?ltered off, and Washed With ether. The product Was 
puri?ed by column chromatography (AcOEt/CH2Cl2/ 
MeOH, 5:4: 1) to give 325 mg of the title product 1 as a yelloW 
poWder (LCMS analysis). 

Example 2 

Synthesis of 4-[[2-(5-Bromo-2-?uorophenyl)pteri 
din-4-yl]amino]nicotinic Acid, Compound No. 16, 
and 4-[[2-(5 -bromo-2-?uorophenyl)pteridin-4-yl] 

amino] -N-[3-(2-oxopyrrolidin-1 -yl)propyl]nicotina 
mide, Compound No. 21 

[0168] 

o 

N 
I \ NH 

/ / Br —> 
N N 

F 

104 

01 

N 
| \ \N 
/ / Br —> 
N N 

F 

106 

0 
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HO / |N 
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| \ \N 
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N N 
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N 
| \ \N 
/ / Br 

N N 
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21 

2-(5 -Bromo -2-?uorophenyl) -4 -Chloropteridine 106 

[0169] Thionyl chloride (371 mg, 3.1 1 mmol) Was added to 
the stirred suspension of 2-(5-bromo-2-?uorophenyl)pteri 
din-4-one 104 (200 mg, 0.623 mmol) in chloroform (5 mL) 
and dry DMF (100 pL). The reaction mixture Was re?uxed 
under nitrogen for 1 h (starting material gone by HPLC). The 
solvent Was removed in vacuo. Then the residue Was triturated 
in Et2O and ?ltered off to give 210 mg of the title product 106 
as a yelloW solid (LCMS analysis). 

4-[[2-(5 -Bromo-2-?uorophenyl)pteridin-4-yl] amino] 
nicotinic Acid Methyl Ester 107 

[0170] To a solution of 2-(5-bromo-2-?uorophenyl)-4 
chloropteridine 106 (200 mg, 0.589 mmol), 4-aminonicotinic 
acid methyl ester (224 mg, 1.47 mmol) in dichloroethane (5 
mL), Was added dropWise triethylamine (300 pL, 2.07 mmol). 
The resulting mixture Was heated at 700 C. for 15 min, then 
quenched With silica and puri?ed by column chromatography 
(AcOEt/CHzClz/triethylamine, 70/19/1). Crystallization 
from AcOEt/Et2O afforded 200 mg of the title product 107 as 
yelloW prisms (LCMS analysis). 

4-[[2-(5 -Bromo-2-?uorophenyl)pteridin-4-yl] amino] 
nicotinic Acid 16 

[0171] A solution of 4-[[2-(5-bromo-2-?uorophenyl)pteri 
din-4-yl]amino]nicotinic acid methyl ester 107 (200 mg, 
0.439 mmol) and NaOH (44 mg, 1.10 mmol) in THF/MeOH/ 
H2O (3:2:1, 5 mL), Was stirred at room temperature for 3 h. 
The solvent Was evaporated, and the residue dissolved in 
H2O, neutraliZed With AcOH, ?ltered off, and successively 
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Washed With H2O, MeOH and Ether to give 160 mg of the title 
product 16 as a yellow powder (LCMS analysis). 

4- [[2-(5 -bromo-2-?uorophenyl) -pteridin-4 -yl] 
amino] -N-[3-(2 -Oxopyrrolidin- 1 -yl)-propyl]nicoti 

namide 21 

[0172] Triethylamine (140 pL, 1.00 mmol) Was sloWly 
added to a solution of 4-[[2-(5-bromo-2-?uorophenyl)pteri 
din-4-yl]amino]nicotinic acid 16 (150 mg, 0.340 mmol), 
PyBOP (0.350 mg, 0.68 mmol), and 1-(3-aminopropyl)pyr 
rolidinone (97 mg, 0.68 mmol) in CH2Cl2 (10 mL). After 15 
min at room temperature, the reaction mixture Was evapo 
rated and the residue puri?ed by column chromatography 
(AcOEt/CH2Cl2, 2:1+1% triethylamine to AcOEt/CH2Cl2/ 
MeOH, 7:2:1+1% triethylamine). The yelloW poWder Was 
recrystallized from EtOH to give 58 mg of the title product 21 
as yelloW prisms (LCMS analysis). 

Example 3 

Synthesis of 2-(5-Bromo-2-pyrrolidin-1-ylphenyl)-4 
(3 -methyl-4 -pyridylamino)pteridine, Compound No. 

6 

[0173] 
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N 
I \ NH 

/ / Br —> 
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2-(5-Bromo -2 -pyrrolidin-1 -ylphenyl)pteridin-4 -one 
1 10 

[0174] A solution of 2-(5-bromo-2-?uorophenyl)pteridin 
4-one 104 in pyrrolidine Was heated in a microWave cavity 

(POWBF270 W, Temp:110o C.) for 12 min. The pyrrolidine 
Was evaporated, then residue partitioned betWeen NaHCO3 
0.5 N and CH2Cl2, dried (Na2SO4) and evaporated. Tritura 
tion in Et2O afforded the title product 1 10 as a yelloW poWder 
(LCMS analysis). 

2-(5 -Bromo-2-pyrrolidin-1-ylphenyl)-4-(3 -methyl-4 
pyridylamino)pteridine 6 

[0175] The title product Was synthesiZed by reaction of the 
2-(5-bromo-2-pyrrolidin- 1 -yl-phenyl)pteridin-4 -one 1 10 
and 4-amino -3 -methylpyridine folloWing the procedure 
described for 4-(4-pyridylamino)-2-(5-bromo-2-?uorophe 
nyl)pteridine 1 (LCMS analysis). 

Example 4 

Synthesis of 4-[(butyl)(4-pyridyl)amino]-2-(5 
bromo-2-?uorophenyl)pteridine, Compound No. 3 

@L | 
| _. / N _> 

/ Cl H 

112 

113 

N \ 

10f“ 
/ QUE N N 

F 

3 

4-butylaminopyridine 1 13 

[0176] 

[0177] A solution of 4-chloropyridine (2.0 g, 17.6 mmol), 
50% butylamine in Water (30 mL) Was heated at 1500 C. in a 
sealed tube for 24 h. The reaction mixture Was evaporated, 
partitioned betWeen 0.1 N NaOH and CH2Cl2, dried 
(N a2SO4) and evaporated. Crystallization in ether/petroleum 
ether 4:1 afforded 2.4 g of the title product 113 as a White 
poWder (LCMS analysis). 


























