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(57) ABSTRACT 

The present invention relates to compounds of formula (l) 
which are xanthine derivatives, processes for the manufacture 
of said derivatives, pharmaceutical formulations containing 
these active compounds and the use of the compounds in 
therapy, for example, in the treatment of diseases Where 
under-activation of the HM74A receptor contributes to the 
disease or Where activation of the receptor Will be bene?cial 

R2 

(1) 
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Figure 1 
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Figure 1: XRPD data of substantially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl) 
1,2,4-oxadiazol-3-yl]butyI}-3,7-dihydro—1H-purine-2,6-dione form 1. 
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Figure 2 
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Figure 2: XRPD data of substantially crystalline 3—Butyl-8—chloro-1-{4-[5-(2-pyridinyl) 
1,2,4-oxadiazol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione form 2. 
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XANTHINE DERIVATIVES AS SELECTIVE 
HM74A AGONISTS 

[0001] The present invention relates to compounds Which 
are xanthine derivatives, processes for the manufacture of 
said derivatives, pharmaceutical formulations containing 
these compounds and the use of the compounds in therapy, for 
example, in the treatment of diseases Where under-activation 
of the HM74A receptor contributes to the disease or Where 
activation of the receptor Will be bene?cial. 
[0002] Dyslipidaemia is a general term used to describe 
individuals With aberrant lipoprotein pro?les. Clinically, the 
main classes of compounds used for the treatment of patients 
With dyslipidaemia, and therefore at risk of cardiovascular 
disease are the statins, ?brates, bile-acid binding resins and 
nicotinic acid. Nicotinic acid (Niacin, a B vitamin) has been 
used clinically for over 40 years inpatients With various forms 
of dyslipidaemia. The primary mode of action of nicotinic 
acid is via inhibition of hormone-sensitive triglyceride lipase 
(HSL), Which results in a loWering of plasma non-esteri?ed 
fatty acids (N EFA) Which in turn alters hepatic fat metabo 
lism to reduce the output of LDL and VLDL (loW and very 
loW density lipoprotein). ReducedVLDL levels are thought to 
loWer cholesterol ester transfer protein (CETP) activity to 
result in increased HDL (high density lipoprotein) levels 
Which may be the cause of the observed cardiovascular ben 
e?ts. Thus, nicotinic acid produces a very desirable alteration 
in lipoprotein pro?les; reducing levels of VLDL and LDL 
Whilst increasing HDL. Nicotinic acid has also been demon 
strated to have disease modifying bene?ts, reducing the pro 
gression and increasing the regression of atherosclerotic 
lesions and reducing the number of cardiovascular events in 
several trials. 

[0003] The observed inhibition of HSL by nicotinic acid 
treatment is mediated by a decrease in cellular cyclic adenos 
ine monophosphate (cAMP) caused by the G-protein-medi 
ated inhibition of adenylyl cyclase. Recently, the G-protein 
coupled receptors HM74 and HM74A have been identi?ed as 
receptors for nicotinic acid (PCT patent application WO02/ 
84298; Wise et. al. J Biol. Chem., 2003, 278 (l l), 9869 
9874). The DNA sequence of human HM74A may be found 
in Genbank; accession number AY148884. TWo further 
papers support this discovery, (Tunaru et. al. Nature Medi 
cine, 2003, 9(3), 352-255 and Soga et. al. Biochem Biophys 
Res Commun., 2003, 303 (1) 364-369), hoWever the nomen 
clature differs slightly. In the Tunaru paper What they term 
human HM74 We term HM74A and in the Soga paper HM74b 
is identical to HM74A. Cells transfected to express HM74A 
and/ or HM74 gain the ability to elicit Gl- G-protein mediated 
responses folloWing exposure to nicotinic acid. In mice lack 
ing the homologue of HM74A (m-PUMA-G) nicotinic acid 
fails to reduce plasma NEFA levels. 

[0004] Certain xanthine derivatives have been synthesised 
and disclosed in the prior art. For example, EP0389282 dis 
closes xanthine derivatives as potential mediators of cere 
brovascular disorders. A range of xanthine derivatives Were 
identi?ed as adenosine receptor antagonists by Jacobson et. 
al. in J. Med. Chem., 1993, 36, 2639-2644. 
[0005] We noW present a group of xanthine derivatives 
Which are selective agonists of the nicotinic acid receptor 
HM74A and are thus of potential bene?t in the treatment, 
prophylaxis and suppression of diseases Where under-activa 
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tion of this receptor either contributes to the disease or Where 
activation of the receptor Will be bene?cial. 

SUMMARY OF THE INVENTION 

[0006] The present invention provides xanthine derivatives 
and the use of these derivatives in therapy, for example, in the 
treatment of diseases Where under-activation of the HM74A 
receptor contributes to the disease or Where activation of the 
receptor Will be bene?cial. For example, in treatment of dis 
eases of lipid metabolism including dyslipidaemia or hyper 
lipoproteinaemia such as diabetic dyslipidaemia and mixed 
dyslipidaemia, heart failure, hypercholesteraemia, cardiovas 
cular disease including atherosclerosis, arteriosclerosis, and 
hypertriglyceridaemia. As such, the compounds may also ?nd 
favour as therapeutics for coronary artery disease, thrombo 
sis, angina, chronic renal failure, peripheral vascular disease 
and stroke, as Well as the cardiovascular indications associ 
ated With type II diabetes mellitus, type I diabetes, insulin 
resistance, hyperlipidaemia, anorexia nervosa, obesity. The 
compounds may also be of use in the treatment of in?amma 
tory diseases or conditions, as set out further beloW. 

[0007] Intermediates, formulations, methods and processes 
described herein form further embodiments of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] According to one aspect of this invention We pro 
vide at least one chemical entity selected from compounds of 
formula (I) 

o 

R1\N g 
)\ I />—R3 
o I|\I N 

R2 

(1) 

[0009] and pharmaceutically acceptable derivatives 
thereof, Wherein 

[0010] R1 represents -(alkylene)m-X-(alkylene)n-Y; 
[0011] Wherein X represents A, A1, A2 or a direct link; 

[0012] A represents a group selected from 

NRSi, iCH2iC(O)Oi, iOi, iNRSi, and 
ism; 

[0016] A2 represents 4CH(OH)i; 
[0017] When X is A, A1 or A2, Y represents a group 

selected from 
[0018] heteroaryl, heterocyclyl, aryl, cycloalkyl, 

cycloalkenyl, iNH-aryl, iO(CH2)n-aryl, iO-het 
eroaryl, iORS, 4C(O)OR5 , 4C(O)O4C6aryl, 4OC 
(O)R4, 4CH(aryl)2, iCH(heteroaryl)2, and ‘CL6 
haloalkyl; 
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[0019] When X is Al andY is selected from 
[0020] 4O(CH2)n-aryl, 4O-heteroaryl, ‘0R5, 40C 

(O)R4, and iNH-aryl, 
[0021] n is an integer selected from 2, 3, 4 and 5; 
[0022] When X is Al andY is iCL6 haloalkyl, or When 
X is A2, n is an integer selected from 1, 2, 3, 4 and 5; 

[0023] When X is a direct link, (m+n) is an integer 
selected from 2 to 10; 

[0024] When X is a direct link and (m+n) is an integer 
selected from 3 to l0,Y represents a group selected from 

[0025] 4C(O)(CH2)qOR4, 4C(O)-aryl, iC(O)-het 
eroaryl, iC(O)-heterocyclyl, heteroaryl, heterocyclyl, 
Aryl, 3 or 4 ring fused system, 4CH(aryl)2, iCH(het 
eroaryl)2, ‘0R5 , iNR5R6, iNR5C(O)OR7, i(O)PC 
(O)NR5R7, and iNR5C(O)R7; 

[0026] When X is a direct link and (m+n) is 2, Y repre 
sents a group selected from iORS, iNHZ, and 
iNR5C(O)OR8; 

[0027] When Y incorporates a ring, that ring may be 
optionally substituted by one or more of C l_6 alkyl, C2_6 
alkenyl, C2_6 alkynyl, halogen, i(CH2)qNR5R7, 
*(CHZ)q*(O)p*(CH2)q*N(R5)C(CDORSs *(CHZ) 
FN<RS>C<O>R§ *<CH2)F(0)F(cH2)q%(0) 
NR5R6, i(CH2)qiN(R5)C(O)N(R5)R6, (CH2)q4C 
(O)N((CHZ)MOH)RS, *(CH2)q*N(R5)*$(O)2R8, 
4CH2iS(O)2N(R5)R6, ‘CL6 haloalkyl, iOCF3, 
4OCH(F)2, iOCHZF, 4C(O)OR5, iORS, iRSCN, 
4CN, iSO2R9, i(CH2)nheteroaryl, i(CH2)nhetero 
cycyl, i(CH2)ncycloalkyl, i(CH2)ncycloalkenyl, and 
*(CHZLaYYI; 

[0028] Provided that When X is Al , Al is 40* andY is a 
ring Which is substituted by aryl or heteroaryl, then m is an 
integer selected from 3, 4 and 5; 
[0029] R2 is selected from hydrogen, C1_ 10 alkyl, C2_1O alk 
enyl, C2_1O alkynyl, cycloalkyl, cycloalkenyl, heterocyclyl, 
aryl, and heteroaryl, each of Which may be optionally substi 
tuted by one or more of a group independently selected from: 
Cl_1O alkyl, C2_1O alkenyl, C2_1O alkynyl, cycloalkyl, hetero 
cyclyl, aryl, heteroaryl, C1_6 haloalkyl, halogen, 4CN, 
iOR“, i(CH2)nCOR4, 4C(O)OR4, 4OCOR4, i(CH2) 
nNR5R6, i(NH)PCONR5R6, 4OCONR5R7, and iNRSC 
(O)OR7; 

[0030] 
CN; 

[0031] R4 is selected from hydrogen, Cl_6 alkyl, C2_6 
alkenyl, C2_6 alkynyl, i(CH2)ncycloalkyl, i(CH2)n 
cycloalkenyl, i(CH2)n heterocyclyl, i(CH2)n aryl, 
and i(CH2)n heteroaryl; 

[0032] R5 and R6 are independently selected from hydro 
gen and Cl_4 alkyl; 

[0033] R7 represents a group selected from H, C l_6 alkyl, 
C2_6 alkenyl, C2_6 alkynyl, i(CH2)t cycloalkyl, 
i(CH2)n cycloalkenyl, i(CH2)t heterocyclyl, 
i(CH2)t aryl, and i(CH2)t heteroaryl; 

[0034] R8 represents a group selected from C1_4 alkyl; 
[0035] R9 represents a group selected from Cl_6 alkyl 

C2_6 alkenyl, C2_6 alkynyl, i(CH2)n cycloalkyl, 
i(CH2)ncycloalkenyl, i(CH2)nheterocyclyl, 
i(CH2)n aryl, i(CH2)nheteroaryl, and CN; 

[0036] m represents an integer selected from 1, 2, 3, 4 
and 5; 

[0037] 
and 5; 

R3 represents a group selected from halogen and 

n represents an integer selected from 0, l, 2, 3, 4 
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[0038] 
[0039] 
[0040] 

p represents an integer selected from 0 and l; 
q represents an integer selected from 0, l and 2; 
trepresents an integer selected from 1 and 2; and 

[0041] W represents an integer selected from 2, 3 and 4. 
[0042] The compounds are of use in the treatment of dis 
eases Where under-activation of the HM74A receptor contrib 
utes to the disease or Where activation of the receptor Will be 
bene?cial. For example in treatment of diseases of lipid 
metabolism including dyslipidaemia or hyperlipoprotein 
aemia such as diabetic dyslipidaemia and mixed dyslipi 
daemia, heart failure, hypercholesteraemia, cardiovascular 
disease including atherosclerosis, arteriosclerosis, and hyper 
triglyceridaemia. As such, the compounds may also ?nd 
favour as therapeutics for coronary artery disease, thrombo 
sis, angina, chronic renal failure, peripheral vascular disease 
and stroke, as Well as the cardiovascular indications associ 
ated With type II diabetes mellitus, type I diabetes, insulin 
resistance, hyperlipidaemia, anorexia nervosa, obesity. As 
such the compounds of the present invention may ?nd use as 
agonists or partial agonists of HM74A. 
[0043] According to another aspect of this invention We 
provide at least one chemical entity selected from compounds 
of formula (I) 

0 

R1 H 
\N N 

)\ I />—R3 
o I|\I N 

R2 

and pharmaceutically acceptable derivatives thereof, wherein 
R1 represents -(alkylene)m-X-(alkylene)n-Y 
Wherein X represents A, A1, A2 or a direct link; 
[0044] A represents a group selected from; 
cycloalkylene, cycloalkenylene, aryl, heteroaryl, heterocy 
clyl, and iCH2iOC(O)i; 

selected from: 
heteroaryl, heterocyclyl, aryl, cycloalkyl, cycloalkenyl, 
iNH-aryl, iO(CH2)n-aryl, iO-heteroaryl, ‘0R5 , 
%(O)OR5, %(O)OiC6 aryl, A)C(O)R5, %H(aryl)2, 
4CH(heteroaryl)2, and iCL6 haloalkyl; 
[0048] When X is Al andY is selected from: 
4O(CH2)n-aryl, iO-heteroaryl, iORS, 4OC(O)R5, and 
iNH-aryl, 
n is an integer selected from 2, 3, 4 and 5; 
[0049] When X is Al andY is iCF3, or When X is A2, n is 
an integer selected from 1, 2, 3, 4 and 5; 
[0050] When X is a direct link, (m+n) is an integer selected 
from 2 to 10; 
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[0051] When X is a direct link and (m+n) is an integer 
selected from 3 to 10, Y represents a group selected from: 
iC(O)(CH2)qOR5, iC(O) -aryl, 4C(O) -heteroaryl, 
iC(O)-heterocyclyl, heteroaryl, heterocyclyl, Aryl, 3 or 4 
ring fused system, iCH(aryl)2, iCH(heteroaryl)2, ‘0R5 , 
iNR5R6, iNC(O)OR8, i(O)PC(O)NR5R6, and iNRSC 
(O)R8; 
[0052] When X is a direct link and (m+n) is 2, Y represents 
a group selected from: ‘0R5, iNH2, and iNC(O)OR8; 
[0053] WhenY incorporates a ring, that ring may be option 
ally substituted by one or more of: Cl_6 alkyl, C2_6 alkenyl, 
C2_6 alkynyl, halogen, iNHZ, i(CH2)qi(O)Pi(CH2)pi 
N(R5)C(O)OR8, i(CH2)PiN(R5)C(O)R8, i(CH2)qi(O) 
Pi(CH2)P%(O)NR5 R6, i(CH2)PiN(R5 )C(O)N(R5 )R6, 
*(CHZ),.%(O)N((CH2)MOH)RS, *(CHQFMRSPS 
(O)2R8, %H2iS(O)2N(R5)R6, %l_6 haloalkyl, iOCF3, 
iOCH(F)2, iOCHzF, %(O)OR5, ADRS, i(R8)PCN, 
iSO2R9, i(CH2)nheteroaryl, i(CH2)nheterocycyl, 
i(CH2)ncycloalkyl, i(CH2)ncycloalkenyl, and i(CH2) 
"aryl; 
[0054] Provided that When X is Al , Al is 40* andY is a 
ring Which is substituted by aryl or heteroaryl, then m is an 
integer selected from 3, 4 and 5; 
R2 is selected from: H; or Cl_l0 alkyl, C2_1O alkenyl, C2_1O 
alkynyl, cycloalkyl, cycloalkenyl heterocyclyl, aryl, and het 
eroaryl, each of Which may be optionally substituted by one 
or more of: Cl_l0 alkyl, C2_1O alkenyl, C2_1O alkynyl, 
cycloalkyl, heterocyclyl, aryl, heteroaryl, Cl_6 haloalkyl, 
halogen, %N, ADR“, i(CH2)nCOR4, %(O)OR4, 
iOCOR“, i(CH2)nNR5R6, i(NH)PCONR5R6, 
iOCONR5R7, and iNHC(O)OR7; 
R3 is selected from: halogen and CN; 
R4 is selected from: H, C1_6 alkyl, C2_6 alkenyl, C2_6 alkynyl, 
i(CH2), cycloalkyl, i(CH2),, cycloalkenyl, i(CH2)nhet 
erocyclyl, i(CH2)n aryl, and i(CH2)nheteroaryl; 
R5 and R6 are selected from: hydrogen and C1_4 alkyl; 
[0055] R7 is selected from: H, C1_6 alkyl, C2_6 alkenyl, C2_6 
alkynyl, i(CH2)t cycloalkyl, i(CH2)ncycloalkenyl, 
i(CH2)t heterocyclyl, i(CH2)t aryl, and i(CH2)t het 
eroaryl; 
R8 is selected from C1_4 alkyl; 
R9 is selected from, C1_6 alkyl C2_6 alkenyl, C2_6 alkynyl, 
i(CH2)n cycloalkyl, i(CH2)ncycloalkenyl, i(CH2)nhet 
erocyclyl, i(CH2)n aryl, and i(CH2)nheteroaryl, CN; 
m represents an integer selected from: 1, 2, 3, 4 and 5; 
n represents an integer selected from: 0, l, 2, 3, 4 and 5; 
p represents an integer selected from: 0 and l; 
q represents an integer selected from: 0, l and 2; 
t represents an integer selected from: 1 and 2; 
W represents an integer selected from: 2, 3 and 4. 
[0056] In one embodiment, X represents A or Al. In a 
further embodiment, A is selected from heteroaryl, heterocy 
clyl, and Al is selected from CH2iOi(CH2)WN(R5)C(O) 
0*, for example CH24Oi(CH2)2NHC(O)Oi, CHZiN 
(R5)C(O)Oi for example CH2iNHC(O)O, CH2iN(R5)C 
(O)i for example, CH2iNHC(O)i, CH2i(O)pi(CH2) 
qC(O)NR5i for example CH2C(O)NCH3i, CH2iN(R5)C 
(O)N(R5)i for example CH2iNHC(O)NCH3i, CH24C 
(O)N((CH2)mOH)i for example CH2iC(O)N((CH2) 
2OH)i, CH2iNR5iS(O)2i for example CHZiNHiS 
(O)2i, C1_l2iS(O)2NR5i for example CH2iS(O) 
2NCH3i, and CH2iC(O)Oi. In another embodiment, X 
represents A and A represents a heteroaryl. In another 
embodiment A represents a heteroaryl comprising a nitrogen 
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heteroatom, for example, triaZolyl, furaZanyl, oxadiaZolyl, 
tetraZolyl, imidaZolyl or pyraZolyl. 
[0057] In one embodiment, Y represents an optionally sub 
stituted group selected from: aryl, for example phenyl or 
napthyl, heteroaryl, for example pyridinyl, thiaZolyl, thienyl, 
benZofuranyl or indolyl, and O-aryl, for example O-phenyl. 
[0058] In a further embodiment, Y is substituted by one or 
more groups selected from OR5 for example OH or OCH3, 
halogen, for example F or Cl, aryl, for example phenyl, C l_6 
haloalkyl for example CF3 or CH2CF3, OCF3, (R8)PCN for 
example CN, (CH2) iN(R5)iS(O)2R8, for example 
NHSOZCH3 and SOZR , for example SO2CH3. 
[0059] In yet a further embodimentY is substituted by one 
or more groups selected from 0R5, halogen, Cl_6 haloalkyl, 
and i(CH2)qiN(R5)C(O)R8. 
[0060] In another embodiment, Y is substituted by one or 
more groups selected from halogen, and C1_4 haloalkyl. 
[0061] In yet a further embodiment, WhereinY is a ring, it 
is not further substituted. 
[0062] In one embodiment of the invention, When X repre 
sents A orAl, andA represents cycloalkyl, cycloalkenyl, aryl, 
heteroaryl or heterocyclyl, and Al represents iCHZiOi 
(CH2)WN(R5)C(O)Oi, iCH2iN(R5)C(O)Oi, 4CH2i 
N(R5 )C(O)i, 4CH2i(O)Pi(CH2)qC(O)NR5i, 
4CH2iN(R5)C(O)N(R5)i, or 4CH24C(O)N((CH2) 
mOH)i, andY represents a ring, for example When X repre 
sents oxadiZolyl, tetraZolyl or pyraZolyl and Y represents 
phenyl, pyridinyl, or thienyl, m is an integer selected from 3 
and 4 and n is an integer selected from 0 and l, for example In 
is 4 andnis 0, ormis 3 andnis l; 
[0063] In one embodiment R2 represents Cl_1O alkyl Which 
may be optionally substituted by one or more of: cycloalkyl, 
heterocyclyl, aryl, heteroaryl, C1_6 haloalkyl, halogen, iCN, 
‘0R4, i(CH2)nCOR5, 4C(O)OR4, 4OCOR4, i(CH2) 
MNRSRS, and i(NH)PCONR5R6. In a further embodiment, 
R2 is selected from Cl_1O alkyl Which may be optionally sub 
stituted by one or more of: cycloalkyl, aryl, heteroaryl, C1_6 
haloalkyl, halogen, iCN, ‘0R4, i(CH2)nCOR5, 4C(O) 
OR4 and iOCOR‘l. In yet a further embodiment R2 is 
selected from C1_6 alkyl Which may be optionally substituted 
by one or more of: cycloalkyl, C1_6 haloalkyl, halogen, 4CN 
or iOR4. In yet another further embodiment, R2 is selected 
from C3_6 alkyl, for example butyl or pentyl. 
[0064] In one embodiment, R3 represents halogen. In a 
further embodiment, R3 is selected from: chlorine and bro 
mine. In another embodiment, R3 represents chlorine. 
[0065] With regard to stereoisomers, the compounds of 
formula (I) may have one or more asymmetric carbon atom 
and may occur as recemates, racemic mixtures and as indi 
vidual enantiomers or diastereomers.All such isomeric forms 
are included Within the present invention, including mixtures 
thereof. 
[0066] Where a compound of formula (I) contains an alk 
enyl or alkenylene group, cis (E) and trans (Z) isomerism may 
also occur. The present invention includes the individual ste 
reoisomers of the compound of the invention and, Where 
appropriate, the individual tautomeric forms thereof, together 
With mixtures thereof. 
[0067] Separation of diastereoisomers or cis and trans iso 
mers may be achieved by conventional techniques, eg by 
fractional crystallisation, chromatography or HPLC of a ste 
reoisomeric mixture of the agent may also be prepared from 
a corresponding optically pure intermediate or by resolution, 
such as HPLC of the corresponding racemate using a suitable 
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chiral support or by fractional crystallisation of the diastere 
oisomeric salts formed by reaction of the corresponding race 
mate With a suitable optically active acid or base, as appro 
priate. 
[0068] Furthermore, some of the crystalline forms of the 
compounds of formula (I) may exist as polymorphs, Which 
are included in the present invention. One form may have an 
advantage over another form, for example one form may have 
improved stability over another form. 
[0069] It is to be understood that the present invention 
includes any combination of particular embodiments and 
covers all combinations of particular substituents described 
hereinabove. 
[0070] Throughout the present speci?cation and the 
accompanying claims the Words “comprise” and “include” 
and variations such as “comprises”, “comprising”, “includes” 
and “including” are to be interpreted inclusively. That is, 
these Words are intended to convey the possible inclusion of 
other elements or integers not speci?cally recited, Where the 
context alloWs. 

[0071] As used herein, the term “alkyl” (When used as a 
group or as part of a group) refers to a straight or branched 
hydrocarbon chain unless speci?ed otherWise, containing the 
speci?ed number of carbon atoms. For example, C3-C1Oalkyl 
means a straight or branched hydrocarbon chain containing at 
least 3 and at most 10 carbon atoms. Examples of alkyl as 
used herein include, but are not limited to methyl (Me), ethyl 
(Et), n-propyl and i-propyl. 
[0072] The term “alkylene” or as used herein means both 
straight and branched chain, or cyclic saturated hydrocarbon 
linker groups. Examples of alkylene groups include methyl 
ene (4CH2i), ethylene (4CH2CH2i), ethene 
(4CH:CHi), or cyclopropylene and the like. For 
example, as used herein, -(alk)n-, Where n is 3 represents 
i(CH2)3i, iC(CH3)2i, iCH2CH:CHi, or -cyclo 
propylene- and the like. For example as used herein, -(alk)m 
Where In is 4 represents i(CH2)4i, 4CH2C(CH3)2i, 
iCH2CH:CHCH2i, or iCHzcyclopropylene- and the 
like. 
[0073] The term “alkenyl” as used herein refers to a straight 
or branched hydrocarbon chain containing the speci?ed num 
ber of carbon atoms Which contains one or more double 
bonds. 
[0074] The term “alkynyl” as used herein refers to a straight 
or branched hydrocarbon chain containing the speci?ed num 
ber of carbon atoms Which contains one or more triple bonds. 

[0075] The term “cycloalkyl” as used herein refers to a 
saturated monocyclic hydrocarbon ring of 3 to 8 carbon 
atoms. Examples of such groups include cyclopropyl, 
cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl or cyclooc 
tyl and the like. 
[0076] The term “cycloalkylene” as used herein refers to a 
saturated monocyclic hydrocarbon ring of 3 to 8 carbon linker 
groups. Examples of such groups include cyclopropylene, 
cyclobutylene, cyclopentylene, cyclohexylene, cyclohepty 
lene or cyclooctylene and the like. 
[0077] The term “cycloalkenyl” as used herein refers to an 
unsaturated non-aromatic monocyclic hydrocarbon ring of 3 
to 8 carbon atoms containing one or more carbon-carbon 
double bonds. Examples of such groups include cycloprope 
nyl, cyclobutenyl, cyclopentenyl, cyclohexenyl, cyclohepte 
nyl or cyclooctenyl and the like. 
[0078] The term “cycloalkenylene” as used herein refers to 
an unsaturated non-aromatic monocyclic hydrocarbon ring of 
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3 to 8 carbon linker groups containing one or more carbon 
carbon double bonds. Examples of such groups include 
cyclopropenylene, cyclobutenylene, cyclopentenylene, 
cyclohexenylene, cycloheptenylene or cyclooctenylene and 
the like. 

[0079] The term “aryl” as used herein refers to a C6_l2 
monocyclic, bicyclic or tricyclic hydrocarbon ring Wherein at 
least one ring is aromatic. Examples of such groups include 
phenyl, naphthyl or tetrahydronaphthalenyl and the like. 
[0080] The term “heteroaryl” as used herein refers to a 5-6 
membered monocyclic aromatic ring or a fused 8-10 mem 
bered bicyclic aromatic ring, containing 1 to 4 heteroatoms 
selected from oxygen, nitrogen and sulphur. There may be 
one or more optional oxo substituents on the ring carbon 
atoms. Examples of such monocyclic aromatic rings include 
thienyl, furyl, furaZanyl, pyrrolyl, triaZolyl, tetraZolyl, imida 
Zolyl, oxaZolyl, thiaZolyl, oxadiaZolyl, isothiaZolyl, isox 
aZolyl, thiadiaZolyl, pyranyl, pyraZolyl, pyrimidyl, pyridaZi 
nyl, pyraZinyl, pyridyl, triaZinyl, tetraZinyl and the like. 
Examples of such fused aromatic rings include quinolinyl, 
isoquinolinyl, quinaZolinyl, quinoxalinyl, pteridinyl, cinnoli 
nyl, phthalaZinyl, naphthyridinyl, indolyl, isoindolyl, aZain 
dolyl, indoliZinyl, indaZolyl, purinyl, pyrrolopyridinyl, furo 
pyridinyl, benZofuranyl, isobenZofuranyl, benZothienyl, 
benZoimidaZolyl, benZoxaZolyl, benZoisoxaZolyl, benZothia 
Zolyl, benZoisothiaZolyl, benZoxadiaZolyl, benZothiadiaZolyl 
and the like. 

[0081] The term “heterocyclyl” as used herein refers to a 
4-7 membered monocyclic ring or a fused 8-12 membered 
bicyclic ring Which may be saturated or partially unsaturated 
containing 1 to 4 heteroatoms selected from oxygen, nitrogen 
or sulphur. There may be one or more optional oxo substitu 
ents on the ring carbon atoms. Examples of such monocyclic 
rings include pyrrolidinyl, aZetidinyl, pyraZolidinyl, oxaZo 
lidinyl, piperidinyl, piperaZinyl, morpholinyl, thiomorpholi 
nyl, thiaZolidinyl, hydantoinyl, valerolactamyl, oxiranyl, 
oxetanyl, dioxolanyl, dioxanyl, oxathiolanyl, oxathianyl, 
dithianyl, dihydrofuranyl, tetrahydrofuranyl, dihydropyra 
nyl, tetrahydropyranyl, tetrahydropyridinyl, tetrahydropyri 
midinyl, tetrahydrothiophenyl, tetrahydrothiopyranyl, diaZ 
epanyl, aZepanyl and the like. Examples of such bicyclic rings 
include indolinyl, isoindolinyl, benZopyranyl, quinuclidinyl, 
2,3,4,5-tetrahydro-1H-3-benZaZepine, tetrahydroisoquinoli 
nyl and the like. 
[0082] The term “3 or 4 ring fused system” as used herein 
refers to a fused 12-18 membered tricyclic or tetracyclic ring 
Which contains 1 to 4 heteroatoms of N and Wherein at least 
one ring is aromatic. There may be one or more optional oxo 
substituents on the ring carbon atoms. Examples of such 
fused aromatic rings include carbaZolyl, acenaphthyl, naph 
thotriaZolyl and the like. 
[0083] The terms “halogen” or “halo” as used herein refer 
to a ?uorine, chlorine, bromine or iodine atom. 

[0084] The term “C l_6 haloalkyl” as used herein refers to a 
C1_6 alkyl group as de?ned herein Wherein at least one hydro 
gen atom is replaced With halogen. Examples of such groups 
include ?uoroethyl, tri?uoromethyl or tri?uoroethyl and the 
like. 

[0085] As used herein, Where a group is referred to as being 
“substituted” by another group or having “one or more sub 
stituents” unless a particular position for such a substitution is 
speci?ed it is to be understood that a substitution may be 
present at any position in the group. 
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[0086] The term “pharmaceutically acceptable derivative” 
as used herein refers to any pharmaceutically acceptable 
derivative of a compound of the present invention, for 
example, salts, solvates or esters, Which upon administration 
to a mammal, such as a human, is capable of providing (di 
rectly or indirectly) such a compound or an active metabolite 
thereof. Such derivatives are clear to those skilled in the art, 
Without undue experimentation, and With reference to the 
teaching of Burger’s Medicinal Chemistry And Drug Discov 
ery, 5th Edition, Vol 1: Principles And Practice, Which is 
incorporated herein by reference. 
[0087] As used herein, the term “pharmaceutically accept 
able” used in relation to an ingredient (active ingredient, 
diluent, excipient or carrier) Which may be included in a 
pharmaceutical formulation for administration to a patient, 
refers to that ingredient being acceptable in the sense of being 
compatible With any other ingredients present in the pharma 
ceutical formulation and not being deleterious to the recipient 
thereof. 
[0088] As used herein, the term “solvate” refers to a com 
plex of variable stoichiometry formed by a solute (in this 
invention, a compound of formula (I) or a pharmaceutically 
acceptable derivative thereof) and a solvent. Such solvents for 
the purposes of the present invention may not interfere With 
the biological activity of the solute. The solvent used may be 
a pharmaceutically acceptable solvent. Examples of suitable 
pharmaceutically acceptable solvents include Water, ethanol 
and acetic acid. An example of a solvent that may be used is 
Water, in Which case the solvate may be referred to as a 
hydrate of the solute in question. 
[0089] It Will be appreciated that, for pharmaceutical use, 
the “salt or solvate” referred to above Will be a pharmaceuti 
cally acceptable salt or solvate. HoWever, other salts or sol 
vates may ?nd use, for example, in the preparation of a 
compound of formula (I) or in the preparation of a pharma 
ceutically acceptable salt or solvate thereof. 
[0090] Pharmaceutically acceptable salts include those 
described by Berge, Bighley and Monkhouse, J. Pharm. Sci., 
1977, 66, 1-19. Suitable pharmaceutically acceptable salts 
include alkali metal salts formed from the addition of alkali 
metal bases such as alkali metal hydroxides. Examples of 
suitable alkali metal salts include sodium salts and potassium 
salts. Other suitable pharmaceutically acceptable salts 
include alkaline earth metal salts such as calcium salts and 
magnesium salts, ammonium salts; or salts With organic bases 
such as ethanolamine, triethanolamine, ethylene diamine, tri 
ethylmine, choline and meglumine; or salts With amino acids 
such as arginine, lysine and histidine. 
[0091] Esters may be active in their oWn right and/or be 
hydrolysable under in vivo conditions in the human body. 
Suitable pharmaceutically acceptable in vivo hydrolysable 
ester groups include those Which break doWn readily in the 
human body to leave the parent acid or its salt. An ester may 
be formed at a carboxylic acid (4C(O)OH) group, by meth 
ods Well knoWn in the art involving reaction With the corre 
sponding alcohol. For example, esters may be Cl_6alkyl 
esters, e.g. methyl esters, ethyl esters, and the like. 
[0092] As used herein, the term “compounds of the inven 
tion” means the compounds according to Formula I and the 
pharmaceutically acceptable derivatives thereof. The term “a 
compound of the invention” means any one of the compounds 
of the invention as de?ned above. 

[0093] As used herein the term “at least one chemical 
entity” means at least one chemical substance chosen from 
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the group of compounds consisting of compounds of formula 
I and pharmaceutically acceptable derivatives thereof. 
[0094] In one aspect of the invention there is provided 
substantially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridi 
nyl)-1,2,4-oxadiaZol-3 -yl]butyl}-3,7-dihydro-1H-purine-2, 
6-dione form 1. In another aspect of the invention there is 
provided substantially crystalline 3-Butyl-8-chloro-1-{4-[5 
(2 -pyridinyl)- 1 ,2,4-oxadiaZol-3 -yl]butyl}-3,7-dihydro-1H 
purine-2,6-dione form 2. 
[0095] Thermal analysis on samples of substantially crys 
talline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadia 
Zol-3 -yl]butyl}-3,7-dihydro-1H-purine-2,6-dione forms 1 
and 2 Was carried out. Thus, there is provided substantially 
crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4 
oxadiaZol-3 -yl]butyl}-3,7-dihydro-1H-purine-2,6-dione 
(form 1 or form 2) having a melting point onset measured by 
DSC (105° C.) of: 1600 C. or greater and 1470 C. or greater, 
respectively. 
[0096] Samples of substantially crystalline 3-Butyl-8 
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3 -yl]butyl} -3, 
7-dihydro-1H-purine-2,6-dione form 1, and 3-Butyl-8 
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3 -yl]butyl} -3, 
7-dihydro-1H-purine-2,6-dione form 2, prepared as 
described hereinafter, gave the X-ray poWder diffraction pat 
terns of FIGS. 1-2. The X-ray diffraction pattern is unique to 
the crystalline form. The substantially crystalline forms 
exhibit diffraction patterns With a unique set of diffraction 
peaks Which can be expressed in 2 theta angles (°). 
[0097] 2 Theta diffraction anglet account for positions of 
various peaks in the X-ray diffraction pattern. Slight varia 
tions in observed 2 theta angles are expected based on the 
speci?c diffractometer employed and the analyst’s sample 
preparation technique. 
[0098] The substantially crystalline forms of 3-Butyl-8 
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3 -yl]butyl} -3, 
7-dihydro-1H-purine-2,6-dione can be identi?ed by the pres 
ence of a characteristic 2 theta angle peak, or by multiple 2 
theta angles Which are reasonably characteristic of the par 
ticular crystalline forms. To identify substantially crystalline 
3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3 
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione (form 1), these 
peaks occur at the folloWing positions, expressed in 2 theta 
angles (10.1 degrees): 5.4, 6.7, 9.7, 11.1, 12.9, 14.0, 15.6, 
16.3, 16.7, 23.1 degrees. To identify substantially crystalline 
3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3 
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione (form 2), these 
peaks occur at the folloWing positions, expressed in 2 theta 
angles (10.1 degrees): 5.2, 6.6, 10.4, 11.2, 13.4, 15.6, 18.1, 
19.5, 20.9 degrees. In one embodiment at least one of the 
foregoing 2 theta angles are employed to identify substan 
tially crystalline 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2, 
4-oxadiaZol-3 -yl]butyl}-3,7-dihydro-1H-purine-2,6-dione 
form 1 and substantially crystalline 3-Butyl-8-chloro-1-{4 
[5 -(2-pyridinyl)-1,2,4-oxadiaZol-3-yl]butyl}-3,7-dihydro 
1H-purine-2,6-dione form 2. In other embodiments at least 2, 
3, 4 or 5 (Where applicable) of the foregoing 2 theta angles are 
employed to identify substantially crystalline 3-Butyl-8 
chloro-1-{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3 -yl]butyl} -3, 
7-dihydro-1H-purine-2,6-dione form 1, substantially crystal 
line 3-Butyl-8-chloro-1-{4-[5-(2-pyridinyl)-1,2,4 
oxadiaZol-3 -yl]butyl}-3,7-dihydro-1H-purine-2,6-dione 
form 2. 
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[0099] Some margin of error is present in each of the 2 theta 
angle assignments. The margin of error in the foregoing 2 
theta angles is approximately 10.1 degrees for each of the 
foregoing peak assignments. 
[0100] Since some margin oferror is possible in the assign 
ment of 2 theta angles, the preferred method of comparing 
X-ray poWder diffraction patterns in order to identify a par 
ticular crystalline form is to overlay the X-ray poWder dif 
fraction pattern of the unknown form over the X-ray poWder 
diffraction pattern of a knoWn form. For example, one skilled 
in the art can overlay an X-ray poWder diffraction pattern of 
an unidenti?ed form of 3-Butyl-8-chloro-1-{4-[5-(2-pyridi 
nyl)-1,2,4-oxadiaZol-3-yl]butyl}-3,7-dihydro-1H-purine-2, 
6-dione, obtained using the methods described herein, see 
FIG. 3 for example, and readily determine Whether the X-ray 
diffraction pattern of the unidenti?ed form is substantially the 
same as the X-ray poWder diffraction pattern of substantially 
crystalline 3 -Butyl-8-chloro-1-{4-[5 -(2-pyridinyl)-1,2,4 
oxadiaZol-3-yl]butyl}-3,7-dihydro-1H-purine-2,6-dione 
Form 1 or 2. If the X-ray poWder diffraction pattern is sub 
stantially the same as that shoWn in any of FIGS. 1-2, the 
previously form can be readily and accurately identi?ed. 
[0101] As used herein, the term “substantially crystalline 
form” means that it is substantially free of amorphous form 
3 -Butyl-8-chloro-1-{4-[5 -(2-pyridinyl)-1,2,4-oxadiaZol-3 - 
yl]butyl}-3,7-dihydro-1H-purine-2,6-dione. By “substan 
tially free” is meant containing less than 50% of the amor 
phous form, in one aspect less than 20% of the amorphous 
form, in another aspect less than 10% of the amorphous form, 
in another aspect less than 5% of the amorphous form, in 
another aspect less than 2% of the amorphous form, in 
another aspect less than 1% of the amorphous form. 
[0102] The present invention provides a method for the 
preparation of substantially crystalline 3-Butyl-8-chloro-1 
{4-[5-(2-pyridinyl)-1,2,4-oxadiaZol-3-yl]butyl}-3,7-dihy 
dro-1H-purine-2,6-dione form as described herein. 
[0103] Compounds of formula (I) are of potential therapeu 
tic bene?t in the treatment and amelioration of the symptoms 
of many diseases of lipid metabolism including dyslipi 
daemia and hyperlipoproteinaemia such as diabetic dyslipi 
daemia and mixed dyslipidaemia, heart failure, hypercho 
lesteraemia, cardiovascular disease including 
atherosclerosis, arteriosclerosis, and hypertriglyceridaemia, 
type II diabetes mellitus, type I diabetes, insulin resistance, 
hyperlipidaemia, anorexia nervosa, obesity. As such, the 
compounds may also ?nd favour as therapeutics for coronary 
artery disease, thrombosis, angina, chronic renal failure, 
peripheral vascular disease and stroke. 
[0104] It has been reported that the HM74 and HM74A 
receptors are involved in in?ammation (WO02084298). 
In?ammation represents a group of vascular, cellular and 
neurological responses to trauma. In?ammation can be char 
acterised as the movement of in?ammatory cells such as 
monocytes, neutrophils and granulocytes into the tissues. 
This is usually associated With reduced endothelial barrier 
function and oedema into the tissues. In?ammation With 
regards to disease typically is referred to as chronic in?am 
mation. Such chronic in?ammation may manifest itself 
through disease symptoms. The aim of anti-in?ammatory 
therapy is therefore to reduce this chronic in?ammation and 
alloW for the physiological process of healing and tissue 
repair to progress. 
[0105] Examples of in?ammatory diseases or conditions 
for Which the compounds of the present invention may dem 
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onstrate utility include those of the joint, for example arthritis 
(e.g. rheumatoid arthritis, osteoarthritis, prosthetic joint fail 
ure), or the gastrointestinal tract (e.g. ulcerative colitis, 
Crohn’s disease, and other in?ammatory boWel and gas 
trointestinal diseases, gastritis and mucosal in?ammation 
resulting from infection, the enteropathy provoked by non 
steroidal anti-in?ammatory drugs), of the lung (e.g. adult 
respiratory distress syndrome, asthma, cystic ?brosis, or 
chronic obstructive pulmonary disease), of the heart (e.g. 
myocarditis), of nervous tissue (e.g. multiple sclerosis), of the 
pancreas, (e.g. in?ammation associated With diabetes melitus 
and complications thereof, of the kidney (e.g. glomerulone 
phritis), of the skin (e.g. dermatitis, psoriasis, ecZema, urti 
caria, burn injury), of the eye (e.g. glaucoma) as Well as of 
transplanted organs (e.g. rejection) and multi-organ diseases 
(eg systemic lupus erythematosis, sepsis) and in?ammatory 
sequelae of viral or bacterial infections and in?ammatory 
conditions associated With atherosclerosis and folloWing 
hypoxic or ischaemic insults (With or Without reperfusion), 
for example in the brain or in ischaemic heart disease. 
[0106] In one embodiment, the compounds of this inven 
tion are useful in the treatment and prevention of in?amma 
tion, diabetes and cardiovascular diseases or conditions 
including atherosclerosis, arteriosclerosis, hypertriglyceri 
demia, and mixed dyslipidaemia. 
[0107] Nicotinic acid has a signi?cant side effect pro?le, 
possibly because it is dosed at high level (gram quantities 
daily). The most common side effect is an intense cutaneous 
?ushing. In certain embodiments of the present invention the 
compounds may exhibit reduced side effects compared to 
nicotinic acid. HM74A has been identi?ed as a high a?inity 
receptor for nicotinic acid Whilst HM74 is a loWer a?inity 
receptor. The compounds of the present invention shoW 
greater a?inity for HM74A than for HM74 therefore may ?nd 
use as selective HM74A agonists or partial agonists. 
[0108] The potential for compounds of formula (I) to acti 
vate HM74A may be demonstrated, for example, using the 
folloWing in vitro Whole cell assays: 

In-V1tro Testing 

[0109] For transient transfections, HEK293T cells 
(HEK293 cells stably expressing the SV40 large T-antigen) 
Were maintained in DMEM containing 10% foetal calf serum 
and 2 mM glutamine. Cells Were seeded in 90 mm culture 
dishes and groWn to 60-80% con?uence (18-24 h) prior to 
transfection. Human HM74A (GenBankTM accession number 
AY148884) Was subcloned in to a mammalian expression 
vector (pcDNA3; Invitrogen) and transfected using Lipo 
fectamine reagent. For transfection, 9 pg of DNA Was mixed 
With 30 [1.1 Lipofectamine in 0.6 ml of Opti-MEM (Life Tech 
nologies Inc.) and Was incubated at room temperature for 30 
min prior to the addition of 1.6 ml of Opti-MEM. Cells Were 
exposed to the Lipofectamine/DNA mixture for 5 h and 6 ml 
of 20% (v/v) foetal calf serum in DMEM Was then added. 
Cells Were harvested 48 h after transfection. Pertussis toxin 
treatment Was carried out by supplementation into media at 
50 ngml'l for 16 h. All transient transfection studies involved 
co-transfection of receptor together With the GM G protein, 
Golot. 
[0110] For generation of stable cell lines the above method 
Was used to transfect CHO-K1 cells seeded in six Well dishes 
groWn to 30% con?uence. These cells Were maintained in 
DMEM F-12 HAM media containing 10% foetal calf serum 
and 2 mM glutamine. 48 h post-transfection the media Was 
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supplemented With 400 pg/ml Geneticin (G418, Gibco) for 
selection of antibiotic resistant cells. Clonal CHO-Kl cell 
lines stably expressing HM74A Were con?rmed by [35S] 
GTPYS binding measurements, following the addition of 
nicotinic acid. 
[0111] P2 membrane preparationiPlasma membrane 
containing P2 particulate fractions Were prepared from cell 
pastes frozen at —80° C. after harvest. All procedures Were 
carried out at 40 C. Cell pellets Were resuspended in 1 ml of 10 
mM Tris-HCl and 0.1 mM EDTA, pH 7.5 (buffer A) and by 
homogenisation for 20 s With a Ultra Turrax folloWed by 
passage (5 times) through a 25-gauge needle. Cell lysates 
Were centrifuged at 1,000 g for 10 min in a microcentrifuge to 
pellet the nuclei and unbroken cells and P2 particulate frac 
tions Were recovered by microcentrifugation at 16,000 g for 
30 min. P2 particulate fractions Were resuspended in bufferA 
and stored at —80° C. until required. 
[0112] [35S]-GTPyS bindingiassays Were performed at 
room temperature in 384-Well format based on methods 
described previously, (Wieland, T. and Jakobs, K. H. (1994) 
Methods Enzymol. 237, 3-13). Brie?y, the dilution of stan 
dard or test compounds Were prepared and added to a 384 
Well plate in a volume of 10 pl. Membranes (HM74A or 
HM74) Were diluted in assay buffer (20 mM HEPES, 100 mM 
NaCl, 10 mM MgCl2, pH7.4) supplemented With saponin (60 
pg/ml), Leadseeker WGA beads (Amersham; 250 pg/Well) 
and 10 pM GDP, so that the 20 pl volume added to each Well 
contains 5 pg of membranes. [35S]-GTPyS (1170 Ci/mmol, 
Amersham) Was diluted (1:1500) in assay buffer and 20 pl 
added to each Well. FolloWing the addition of the radioligand, 
the plates Were sealed, pulse spun and incubated for 4 hours at 
room temperature. At the end of the incubation period the 
plates Were read on a Leadseeker machine (VIEWLUX 
PLUS; Perkin-Elmer) to determine the levels of speci?c bind 
mg. 
[0113] These assays Were re?ned by reducing the ?nal 
assay volume to 10 pl. For this 10 pl assay a revised protocol 
Was used. This involved the use of only 100 nl of standard or 
test compound per Well of a 384-Well plate and 1.5 pg mem 
brane and 100 pg Leadseeker WGA beads. For the loW vol 
ume protocol, membrane, beads and [3SS]-GTPYS Were 
mixed together and then 10 pl of this mix Were dispensed to 
each Well. Incubation and plate read Were identical for the 10 
pl and 50 pl assays. 
[0114] All exempli?ed compounds Were tested in one or 
both of the [35S]-GTPyS binding assays described above (i.e. 
the 10 pl and 50 pl assays). 
[0115] Data Was analysed by curve ?tting as carried out 
using a Four Parameter Logistical equation using the XC50 
softWare package (max 2 points deleted from any one curve). 
Speci?c binding is expressed as pEC5O and as % ef?cacy 
compared to the maximal response of nicotinic acid binding. 

ln-V1vo Testing 

[0116] HM74A agonists can be tested in male Spague 
DaWley rats (200-250 g) Which have been fasted for at least 12 
hours prior to the study. The compounds are dosed intrave 
nously at either 1 or 3 mg/kg (5 ml/kg) or by oral gavage at 
doses ranging from 1-30 mg/kg (10 ml/kg). Blood samples 
(0.3 ml tail vein bleed) can be taken pre-dose and at three 
times post-dose (times ranging from 15 minutes to 6 hours 
post-dose). Each blood sample is transferred to a heparin tube 
(Becton Dickinson Microtainer, PST LH) and centrifuged 
(10,000 g for 5 minutes) to produce a plasma sample. The 
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plasma samples are assayed for levels of non-esteri?ed fatty 
acids (NEFA) using a commercially available kit (Randox). 
Inhibition of plasma NEFA levels, relative to pre-dose levels, 
are used as a surrogate for HM74A agonist activity. 
[0117] In order to determine Whether HM74A compounds 
exhibit the ?ushing response associated With nicotinic acid 
they can be dosed to conscious guinea-pigs. Male Dunkin 
Hartley guinea pigs (300-600 g; n:10-20 per group) are 
fasted for at least 12 hours, but not in excess of 24 hours prior 
to experimention. Pre-study blood samples (0.5 ml) are taken 
from each animal by cardiac puncture under recovery anaes 
thesia (lso?urane 3.5% With additional 02 (1 L/min)). Ear 
temperature measurements are taken by placing the left ear of 
each animal over an infra-red temperature probe. Measure 
ments are taken at one minute intervals from 5 minutes pre 
dose to 30 minutes post-dose. Temperature measurements are 
then taken at 15 minute intervals up to 2 hours post-dose. 
Animals receive test compounds by oral gavage (5 ml/kg). 
Blood samples (0.5 ml) are taken by cardiac puncture under 
terminal anaesthesia. Blood samples are taken from indi 
vidual animals to provide data at 0.5, 1, 2, 3, and 4 hours 
post-dose. All blood samples are placed on a blood roller for 
5 minutes then stored on ice until the end of the study. Fol 
loWing centrifugation (12000 g for 5 min) the plasma is 
transferred into fresh tubes and stored at —200 C. until assayed 
for NEFA concentrations. 
[0118] Compounds according to Formula (I) have been 
synthesised (see synthetic examples beloW) and tested in the 
[3 5 S] -GTPYS binding assays discussed above. 
[0119] Some compounds according to formula (I) includ 
ing: 
[0120] 3 -butyl-8-chloro-[3-(dimethylamino)propyl] -3 ,7 

dihydro-1H-purine-2,6-dione; 
[0121] 8-chloro-3-(3,3-dimethylbutyl)-1-[2-(ethyloxy) 

ethyl] -3 ,7-dihydro- 1 H-purine-2,6-dione; 
[0122] 3-butyl-8-chloro-1-[3-(5-phenyl-1,2,4-oxadiaZol 

3-yl)propyl] -3,7-dihydro-1H-purine-2,6-dione; 
[0123] 1-[3-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tetrahy 

dro-1H-purin-1 -yl)propyl] -1H-naphtho[2,3-d] [1 ,2,3]tria 
Zole-4,9-dione; 

[0124] 2-({4-[3-(8-chloro-2,6-dioxo-3-pentyl-2,3,6,7-tet 
rahydro-1H-purin-1-yl)propyl]phenyl}oxy)ethyl acetate. 

have utility as intermediates in the production of other com 
pounds according to formula (I). 
[0125] The exempli?ed compounds (Examples 1-894) 
have a pEC5O of 4.3 (+/—0.3 log unit) or greater and an e?icacy 
of 30% or greater (in relation to nicotinic acid) in the [35S] 
GTPYS binding assays described above, in Which they Were 
tested. 

[0126] The folloWing compounds Were tested and found to 
have activity loWer than a pEC5O of 4.3 (+/—0.3 log unit) and 
an e?icacy of less than 30% (in relation to nicotinic acid) in 
the [35 S] -GTPyS binding assays described above, in Which 
they Were tested. 

[0127] 8-chloro-1 -(3-{3-[(2,4-di?uorophenyl)methyl] -1, 
2,4-oxadiaZol-5-yl }propyl) -3 -[2-(1-piperidinyl)ethyl]-3, 
7-dihydro-1H-purine-2,6-dione; 

[0128] 8-chloro-1 -(3-{3-[(2,4-di?uorophenyl)methyl] -1, 
2,4-oxadiaZol-5-yl }propyl) -3 -[2-(hexahydro-1H-aZepin 
1 -yl)ethyl]-3,7-dihydro-1H-purine-2,6-dione; 

[0129] 8-chloro-1 -(3-{3-[(2,4-di?uorophenyl)methyl] -1, 
2,4-oxadiaZol-5-yl }propyl) -3 -[2-(1-pyrrolidinyl)ethyl]-3, 
7-dihydro-1H-purine-2,6-dione; 
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[013 0] 8-chloro-1-(3 -{3 -[(2,4-di?uorophenyl)methyl] - 1, 
2,4-oxadiaZol-5-yl}propyl) -3 -[2-(dimethylamino)-2-me 
thylpropyl]-3,7-dihydro-1H-purine-2,6-dione; 

[013 1] 8-chloro-1-(3 -{3 -[(2,4-di?uorophenyl)methyl] - 1, 
2,4-oxadiaZol-5-yl}propyl) -3 -[3 -(dimethylamino)pro 
pyl]-3,7-dihydro-1H-purine-2,6-dione; 

[0132] 8-chloro-1-(3 -{3 -[(2,4-di?uorophenyl)methyl] - 1, 
2,4-oxadiaZol-5-yl}propyl) -3 -[3 -(4-methyl-1-piperaZi 
nyl)propyl]-3,7-dihydro-1H-purine-2,6-dione; 

[0133] 8-chloro-1-(3 -{3 -[(2,4-di?uorophenyl)methyl] - 1, 
2,4-oxadiaZol-5-yl}propyl) -3 -[2-(dimethylamino)ethyl] - 
3,7-dihydro-1H-purine-2,6-dione 

General Puri?cation and Analytical Methods: 

LC/MS: Method 

[0134] Analytical HPLC Was conducted on a SupelcosilTM 
ABZ+PLUS column (Supelco) (3 pm, 3.3 cm><4.6 mm ID) 
eluting With 0.1% HCO2H and 0.01 M ammonium acetate in 
Water (solvent A), and 95% MeCN and 5% Water (containing 
0.5% HCO2H) (solvent B), using the following elution gra 
dient 0-0.7 min 0% B, 0.7-4.2 min 0Q100% B, 4.2-4.6 min 
utes 100% B, 4.6-4.8 min 100—>0% B at a How rate of 3 
ml/min. The diode array UV detection Was carried out in the 
range 215 to 330 nm. The mass spectra (MS) Were recorded 
on a Waters ZQ mass spectrometer using electrospray posi 
tive ionisation [(ES+ve to give MH+ and M(NH4)+ molecular 
ions] or electrospray negative ionisation [(ES-ve to give 
(M-H)“ molecular ion] modes. Only the parent ion of major 
isotopes quoted. 
[0135] 1H NMR spectra Were recorded using a Bruker DPX 
400 MHZ spectrometer using tetramethylsilane as the stan 
dard. 
[0136] BiotageTM chromatography refers to puri?cation 
carried out using either the Flash 40i or Flash 150i puri?ca 
tion systems, sold by Biotage AB, using cartridges pre 
packed With KPSil (silica). 
[0137] CompanionTM system refers to the Teledyne lsco 
Combi?ash CompanionTM puri?cation system. This is a gra 
dient controlled puri?cation system With integral, variable 
Wavelength UV detection With the capability to trigger auto 
mated fraction collection by UV threshold. 
[0138] Mass directed autoprep (MDAP) refers to methods 
Where the material Was puri?ed by high performance liquid 
chromatography using either a SupelcosilABZ+5 um column 
(10 cm><20 mm id.) or a Supelcosil ABZ+10 um column (15 
cm><30 mm id.) With a suitable gradient of solvent A: 0.1% 
HCOZH in Water and solvent B: 95% MeCN, 5% Water (con 
taining 0.5% HCOZH). The Waters 2767 inject/collector Was 
triggered by a MicroMass ZQ Mass Spectrometer on detect 
ing the mass of interest (using Micromass MassLynx soft 
Ware). 
[0139] Preparative HPLC (Autoprep HPLC or Autoprep) 
refers to methods Where the material Was puri?ed by high 
performance liquid chromatography on a Supelcosil ABZ+5 
um column (10 cm><21.2 mm id.) With a suitable gradient of 
0.1% HCOZH in Water and MeCN (With 0.5% HCOZH). The 
Gilson 233 fraction collector Was triggered by UV detection. 
[0140] SPE (solid phase extraction) refers to the use of 
polyethylene cartridges Which are pre-packed With sorbent 
used for puri?cation. The sorbent contained in these car 
tridges Will be speci?ed. Examples used are detailed beloW: 
[0141] C18 SPE refers to the use of cartridges pre-packed 
With 40 [1M C18 funtionalised silica sorbent (sold by Varian 
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Inc.). The compound Was loaded, typically in 50:50 DMSO/ 
MeOH, onto a cartridge previously conditioned With MeCN 
and equilibrated With 5% MeCN in Water. The product Was 
eluted With a suitable gradient of 0.1% HCOZH in Water and 
MeCN (0.5% HCO2H). 
[0142] Aminopropyl SPE or column refers to the use of 
cartridges pre-packed With 40 um-120 um aminopropyl func 
tionaliZed silica (sold by Varian Inc.). The crude product is 
typically loaded in DCM/MeOH mixtures onto a cartridge 
previously conditioned With MeOH. The neutral components 
Were eluted With MeOH and/or DCM (3 or 4 column vol 
umes) and the acidic components usually eluted With an elu 
ent containing a proportion of AcOH (2-20%). 
[0143] OasisTM Cartridges/ OasisTM SPE’s refer to SPE car 
tridges packed With a polymeric sorbent manufactured by the 
Waters Corporation. These are typically conditioned With 3 
column volumes of MeOH and equilibrated With Water before 
the sample is loaded. Salts and inorganics are eluted With 
Water and the product typically eluted With MeOH or MeCN. 
[0144] GreenHouseTM refers to a 24 reaction parallel syn 
thesiser platform available from RDT Ltd, UK 
[0145] As indicated above, compounds of Formula (I) may 
?nd use in human or veterinary medicine, for example as 
activators of HM74A, in the management of dyslipidaemia 
and hyperlipoproteinaemia. 
[0146] Thus, there is provided as another embodiment of 
the present invention at least one compound of formula (I) or 
a pharmaceutically acceptable derivative thereof, for use in 
human or veterinary medicine, for example in the treatment 
of disorders of lipid metabolism including dyslipidaemia and 
hyperlipoproteinaemia such as diabetic dyslipidaemia and 
mixed dyslipidaemia, heart failure, hypercholesteraemia, car 
diovascular disease including atherosclerosis, arteriosclero 
sis, and hypertriglyceridaemia, type II diabetes mellitus, type 
I diabetes, insulin resistance, hyperlipidaemia, anorexia ner 
vosa and obesity. As such, the compounds are also provided 
for use in the treatment of coronary artery disease, thrombo 
sis, angina, chronic renal failure, peripheral vascular disease 
and stroke. 
[0147] There is provided as a further embodiment of the 
present invention at least one compound of formula (I) or a 
pharmaceutically acceptable derivative thereof, for use in the 
manufacture of a medicament for the treatment of disorders of 
lipid metabolism including dyslipidaemia and hyperlipopro 
teinaemia such as diabetic dyslipidaemia and mixed dyslipi 
daemia, heart failure, hypercholesteraemia, cardiovascular 
disease including atherosclerosis, arteriosclerosis, and hyper 
triglyceridaemia, type II diabetes mellitus, type I diabetes, 
insulin resistance, hyperlipidaemia, anorexia nervosa, obe 
sity. As such, the compounds are also provided for use in the 
treatment of coronary artery disease, thrombosis, angina, 
chronic renal failure, peripheral vascular disease and stroke. 
[0148] It Will be appreciated that references herein to treat 
ment extend to prophylaxis, prevention of recurrence and 
suppression of symptoms as Well as the treatment of estab 
lished conditions. 
[0149] In one embodiment of the invention, there is pro 
vided at least one compound of formula (I) or a pharmaceu 
tically acceptable derivative thereof for use in the treatment of 
disorders of lipid metabolism including dyslipidaemia and 
hyperlipoproteinaemia. For example, the use is provided of at 
least one compound of Formula (I) or a pharmaceutically 
acceptable derivative thereof in the treatment of diabetic dys 
lipidaemia, mixed dyslipidaemia, heart failure, hypercho 
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lesteraemia, type II diabetes mellitus, type I diabetes, insulin 
resistance, hyperlipidaemia, anorexia nervosa, obesity, coro 
nary artery disease, thrombosis, angina, chronic renal failure, 
stroke and cardiovascular disease including atherosclerosis, 
arteriosclerosis, and hypertriglyceridaemia. 
[0150] It is to be understood that this embodiment of the 
present invention includes any combination of particular 
embodiments and covers all combinations of particular sub 
stituents described herein above for compounds of Formula 

(1) 
[0151] Additionally, the present invention provides the use 
of at least one compound of formula (I) or a pharmaceutically 
acceptable derivative thereof, in the manufacture of a medi 
cament for the treatment of in?ammatory diseases or condi 
tions of the joint, for example, arthritis (e. g. rheumatoid 
arthritis, osteoarthritis, prosthetic joint failure), or of the gas 
trointestinal tract (e.g. ulcerative colitis, Crohn’s disease, and 
other in?ammatory boWel and gastrointestinal diseases, gas 
tritis and mucosal in?ammation resulting from infection, the 
enteropathy provoked by non-steroidal anti-in?ammatory 
drugs), of the lung (e.g. adult respiratory distress syndrome, 
asthma, cystic ?brosis, or chronic obstructive pulmonary dis 
ease), of the heart (e.g. myocarditis), of nervous tissue (e.g. 
multiple sclerosis), of the pancreas, (e.g. in?ammation asso 
ciated With diabetes melitus and complications thereof, of the 
kidney (e.g. glomerulonephritis), of the skin (e. g. dermatitis, 
psoriasis, ecZema, urticaria, burn injury), of the eye (e.g. 
glaucoma) as Well as of transplanted organs (e.g. rejection) 
and multi-organ diseases (eg systemic lupus erythematosis, 
sepsis) and in?ammatory sequelae of viral or bacterial infec 
tions and in?ammatory conditions associated With athero 
sclerosis and folloWing hypoxic or ischaemic insults (With or 
Without reperfusion), for example in the brain or in ischaemic 
heart disease. 

[0152] In a further or alternative embodiments there is pro 
vided a method for the treatment of a human or animal subject 
With a condition Where under-activation of the HM74A 
receptor contributes to the condition or Where activation of 
the receptor Will be bene?cial, Which method comprises 
administering to said human or animal subject an effective 
amount of at least one compound of formula (I) or a pharma 
ceutically acceptable derivative thereof. 
[0153] Again, it is to be understood that this embodiment of 
the present invention includes any combination of particular 
embodiments and covers all combinations of particular sub 
stituents described herein above for compounds of Formula 
(1) 
[0154] In one embodiment, the present invention provides a 
method for the treatment of disorders of lipid metabolism 
including dyslipidaemia and hyperlipoproteinaemia such as 
diabetic dyslipidaemia and mixed dyslipidaemia, heart fail 
ure, hypercholesteraemia, cardiovascular disease including 
atherosclerosis, arteriosclerosis, and hypertriglyceridaemia, 
type II diabetes mellitus, type I diabetes, insulin resistance, 
hyperlipidaemia, anorexia nervosa and obesity, Which 
method comprises administering to said human or animal 
subject an effective amount of at least one compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof. As such, these compounds may also ?nd favour in 
methods for the treatment of coronary artery disease, throm 
bosis, angina, chronic renal failure, peripheral vascular dis 
ease and stroke, Which methods comprise administering to 
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said human or animal subject an effective amount of at least 
one compound of formula (I) or a pharmaceutically accept 
able derivative thereof. 

[0155] The amount of a compound of formula (I) or a 
pharmaceutically acceptable derivative thereof Which is 
required to achieve the desired biological effect Will, of 
course, depend on a number of factors, for example, the mode 
of administration and the precise clinical condition of the 
recipient. In general, the daily dose Will be in the range of 0.1 
mg-1-g/kg, typically 0.1-100 mg/kg. An intravenous dose 
may, for example, be in the range of 0.01 mg to 0.1 g/kg, 
typically 0.01 mg to 10 mg/kg, Which may conveniently be 
administered as an infusion of from 0.1 [lg to 1 mg, per 
minute. Infusion ?uids suitable for this purpose may contain, 
for example, from 0.01 [lg to 0.1 mg, per millilitre. Unit doses 
may contain, for example, from 0.01 [lg to 1 g of a compound 
of the invention. Thus ampoules for injection may contain, for 
example, from 0.01 [lg to 0.1 g and orally administrable unit 
dose formulations, such as tablets or capsules, may contain, 
for example, from 0.1 mg to 1 g, for example from 5 mg to 50 
mg. 

[0156] A compound of formula (I) or a pharmaceutically 
acceptable derivative thereof may be employed as the com 
pound per se in the treatment of a disease Where under 
activation of the HM74A receptor contributes to the disease 
or Where activation of the receptor Will be bene?cial, an 
example of this is Where a compound of the present invention 
is presented With an acceptable carrier in the form of a phar 
maceutical formulation. The carrier must, of course, be 
acceptable in the sense of being compatible With the other 
ingredients of the formulation and must not be deleterious to 
the recipient. The carrier may be a solid or a liquid, or both, 
and may be formulated With the compound of the invention as 
a unit-dose formulation, for example, a tablet, Which may 
contain from 0.05% to 95% by Weight of the compound of the 
invention. 

[0157] The formulations include those suitable for oral, 
rectal, topical, buccal (e.g. sub-lingual) and parenteral (e.g. 
subcutaneous, intramuscular, intradermal or intravenous) 
administration. 

[0158] There is also provided according to the invention a 
process for preparation of such a pharmaceutical composition 
Which comprises mixing the ingredients. 
[0159] Formulations suitable for oral administration may 
be presented in discrete units, such as capsules, cachets, lOZ 
enges or tablets, each containing a predetermined amount of 
a a compound of formula (I) or a pharmaceutically acceptable 
derivative thereof; as a poWder or granules; as a solution or a 
suspension in an aqueous or non-aqueous liquid; or as an 
oil-in-Water or Water-in-oil emulsion. In general, the formu 
lations are prepared by uniformly and intimately admixing 
the compound of formula (I) or a pharmaceutically accept 
able derivative thereof, With a liquid or ?nely divided solid 
carrier, or both, and then, if necessary, shaping the product. 
For example, a tablet may be prepared by compressing or 
moulding a poWder or granules of the compound of formula 
(I) or a pharmaceutically acceptable derivative thereof 
optionally With one or more accessory ingredients. Com 
pressed tablets may be prepared by compressing, in a suitable 
machine, the compound in a free-?oWing form, such as a 
poWder or granules optionally mixed With a binder, lubricant, 
inert diluent and/ or surface active/dispersing agent(s). Moul 
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ded tablets may be made by moulding, in a suitable machine, 
the powdered compound moistened With an inert liquid dilu 
ent. 

[0160] Tablets and capsules for oral administration may 
contain conventional excipients such as binding agents, for 
example syrup, acacia, gelatin, sorbitol, tragacanth, mucilage 
of starch or polyvinyl pyrrolidone; ?llers, for example, lac 
tose, microcrystalline cellulose, sugar, maiZe-starch, calcium 
phosphate or sorbitol; lubricants, for example, magnesium 
stearate, stearic acid, talc, polyethylene glycol or silica; dis 
integrants, for example, potato starch, croscarmellose sodium 
or sodium starch glycollate; or Wetting agents such as sodium 
lauryl sulphate. The tablets may be coated according to meth 
ods Well knoWn in the art. Oral liquid preparations may be in 
the form of, for example, aqueous or oily suspensions, solu 
tions, emulsions, syrups or elixirs, or may be presented as a 
dry product for constitution With Water or other suitable 
vehicle before use. Such liquid preparations may contain 
conventional additives such as suspending agents, for 
example, sorbitol syrup, methyl cellulose, glucose/sugar 
syrup, gelatin, hydroxymethyl cellulose, hydroxypropylm 
ethyl cellulose, carboxymethyl cellulose, aluminium stearate 
gel or hydrogenated edible fats; emulsifying agents, for 
example, lecithin, sorbitan mono-oleate or acacia; non-aque 
ous vehicles (Which may include edible oils), for example 
almond oil, fractionated coconut oil, oily esters, propylene 
glycol or ethyl alcohol; or preservatives, for example, methyl 
or propyl p-hydroxybenZoates or sorbic acid. The prepara 
tions may also contain buffer salts, ?avouring, colouring and/ 
or sWeetening agents (eg mannitol) as appropriate. 
[0161] Formulations suitable for buccal (sub-lingual) 
administration include loZenges comprising a compound of 
the invention in a ?avoured base, usually sucrose and acacia 
or tragacanth, and pastilles comprising the compound of the 
invention in an inert base such as gelatin and glycerin or 
sucrose and acacia. 

[0162] Formulations of the present invention suitable for 
parenteral administration conveniently comprise sterile aque 
ous preparations of a compound of formula (I) or a pharma 
ceutically acceptable derivative thereof, the formulation may 
be isotonic With the blood of the intended recipient. These 
preparations could be administered intravenously, although 
administration may also be effected by means of subcutane 
ous, intramuscular, or intradermal injection. Such prepara 
tions may conveniently be prepared by admixing the com 
pound of formula (I) or a pharmaceutically acceptable 
derivative thereof With Water and rendering the resulting solu 
tion sterile and isotonic With the blood. lnjectable composi 
tions according to the invention Will generally contain from 
0.1 to 5% W/W of the compound of formula (I) or a pharma 
ceutically acceptable derivative thereof. 
[0163] Thus, formulations of the present invention suitable 
for parenteral administration comprising a compound of for 
mula (I) or a pharmaceutically acceptable derivative thereof 
may be formulated for parenteral administration by bolus 
injection or continuous infusion and may be presented in unit 
dose form, for instance as ampoules, vials, small volume 
infusions or pre-?lled syringes, or in multi-dose containers 
With an added preservative. The compositions may take such 
forms as solutions, suspensions, or emulsions in aqueous or 
non-aqueous vehicles, and may contain formulatory agents 
such as anti-oxidants, buffers, antimicrobial agents and/or 
toxicity adjusting agents. Examples of formulations suitable 
for oral administration include formulations comprising a 
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compound of formula (I) or a pharmaceutically acceptable 
derivative thereof, in 10% DMSO and 90% sodium hydrogen 
carbonate in sterile saline. Examples of formulations suitable 
for intravenous administration include formulations compris 
ing a compound of formula (I) or a pharmaceutically accept 
able derivative thereof, in 5% or 10% DMSO and 95% or 90% 
sodium hydrogen carbonate in sterile Water. Alternatively, the 
therapeutically active agent may be in poWder form for con 
stitution With a suitable vehicle, e. g. sterile, pyrogen-free 
Water, before use. The dry solid presentation may be prepared 
by ?lling a sterile poWder aseptically into individual sterile 
containers or by ?lling a sterile solution aseptically into each 
container and freeZe-drying. 
[0164] Formulations suitable for rectal administration may 
be presented as unit-dose suppositories. These may be pre 
pared by admixing a a compound of formula (I) or a pharma 
ceutically acceptable derivative thereof With one or more 
conventional solid carriers, for example, cocoa butter or glyc 
erides and then shaping the resulting mixture. 
[0165] Formulations suitable for topical application to the 
skin may take the form of an ointment, cream, lotion, paste, 
gel, spray, aerosol, or oil. Carriers Which may be used include 
vaseline, lanolin, polyethylene glycols, alcohols, and combi 
nations of tWo or more thereof. The compound of formula (I) 
or a pharmaceutically acceptable derivative thereof is gener 
ally present at a concentration of from 0.1 to 15% W/W of the 
composition, for example, from 0.5 to 2%. 
[0166] By topical administration as used herein, We include 
administration by insuf?ation and inhalation. Examples of 
various types of preparation for topical administration 
include ointments, creams, lotions, poWders, pessaries, 
sprays, aerosols, capsules or cartridges for use in an inhaler or 
insuf?ator or drops (e.g. eye or nose drops). 
[0167] Ointments and creams may, for example, be formu 
lated With an aqueous or oily base With the addition of suitable 
thickening and/or gelling agents and/ or solvents. Such bases 
may thus, for example, include Water and/or an oil such as 
liquid para?in or a vegetable oil such as arachis oil or castor 
oil or a solvent such as a polyethylene glycol. Thickening 
agents Which may be used include soft paraf?n, aluminium 
stearate, cetostearyl alcohol, polyethylene glycols, microc 
rystalline Wax and beesWax. 
[0168] Lotions may be formulated With an aqueous or oily 
base and Will in general also contain one or more emulsifying 
agents, stabilising agents, dispersing agents, suspending 
agents or thickening agents. 
[0169] PoWders for external application may be formed 
With the aid of any suitable poWder base, for example, talc, 
lactose or starch. Drops may be formulated With an aqueous 
or non-aqueous base also comprising one or more dispersing 
agents, solubilising agents or suspending agents. 
[0170] Spray compositions may be formulated, for 
example, as aqueous solutions or suspensions or as aerosols 
delivered from pressurised packs, With the use of a suitable 
propellant, e. g. dichlorodi?uoromethane, trichloro?uo 
romethane, dichlorotetra?uoroethane, 1,1,1,2,3,3,3-hep 
ta?uoropropane, 1,1,1,2-tetra?uorethane, carbon dioxide or 
other suitable gas. 
[0171] Capsules and cartridges for use in an inhaler or 
insuf?ator, of for example gelatin, may be formulated con 
taining a poWder mix of a compound of the invention and a 
suitable poWder base such as lactose or starch. 

[0172] The pharmaceutical compositions according to the 
invention may also be used in combination With other thera 
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peutic agents, for example in combination With other classes 
of dyslipidaemic drugs (eg statins, ?brates, bile-acid bind 
ing resins or nicotinic acid). 
[0173] The compounds of the instant invention may be used 
in combination With one or more other therapeutically active 
agents for example in combination With other classes of dys 
lipidaemic drugs eg 3-hydroxy-3-methylglutaryl-coenZyme 
A reductase inhibitors (statins) or ?brates or bile acid binding 
resins or nicotinic acid. The invention thus provides, in a 
further embodiment, the use of such a combination in the 
treatment of diseases Where under-activation of the HM74A 
receptor contributes to the disease or Where activation of the 
receptor Will be bene?cial and the use of at least one com 
pound of formula (I) or a pharmaceutically acceptable deriva 
tive thereof in the manufacture of a medicament for the com 
bination therapy of disorders of lipid metabolism including 
dyslipidaemia and hyperlipoproteinaemia such as diabetic 
dyslipidaemia and mixed dyslipidaemia, heart failure, hyper 
cholesteraemia, cardiovascular disease including atheroscle 
rosis, arteriosclerosis, and hypertriglyceridaemia, type 11 dia 
betes mellitus, type I diabetes, insulin resistance, 
hyperlipidaemia, anorexia nervosa and obesity. 
[0174] When the compounds of the present invention are 
used in combination With other therapeutically active agents, 
the compounds may be administered either together or sepa 
rately, sequentially or simultaneously by any convenient 
route. 

[0175] The combinations referred to above may conve 
niently be presented for use in the form of a pharmaceutical 
formulation and thus pharmaceutical formulations compris 
ing a combination as de?ned above optimally together With a 
pharmaceutically acceptable carrier or excipient comprise a 
further embodiment of the invention. The individual compo 
nents of such combinations may be administered either 
together or separately, sequentially or simultaneously in 
separate or combined pharmaceutical formulations. 
[0176] When combined in the same formulation it Will be 
appreciated that the tWo components must be stable and com 
patible With each other and the other components of the 
formulation and may be formulated for administration. When 
formulated separately they may be provided in any conve 
nient formulation, conveniently in such a manner as are 
knoWn for such compounds in the art. 
[0177] When in combination With a second therapeutic 
agent active against the same disease, the dose of each com 
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ponent may differ from that When the compound is used 
alone. Appropriate doses Will be readily appreciated by those 
skilled in the art. 
[0178] The invention thus provides, in a further embodi 
ment, a combination comprising at least one compound of 
formula (I) or a pharmaceutically acceptable derivative 
thereof together With another therapeutically active agent. 
[0179] The combination referred to above may conve 
niently be presented for use in the form of a pharmaceutical 
formulation and thus pharmaceutical formulations compris 
ing a combination as de?ned above together With a pharma 
ceutically acceptable carrier thereof represent a further 
embodiment of the invention. 
[0180] The compounds of the present invention and phar 
maceutically acceptable derivatives thereof may be prepared 
by the methodology described hereinafter, constituting a fur 
ther embodiment of this invention. 
[0181] In one embodiment the present invention provides a 
method for the preparation of compound(s) of formula (I) 
from an appropriate starting material, for example compound 
(s) of formula (ll): 

(11) 
0 

PG 

H \ N 

N 1 7 > 
| A 3 '1 

o N N 
R2 

Wherein PGrprotecting group, the method comprising: 
[0182] (i) alkylation at N1 of an N7 protected xanthine; 
[0183] (ii) alkylation at N3 of an N7 protected xanthine; 
[0184] (iii) halogenation at C8; and 
[0185] (iv) de-protection of N7; 

in any order providing de-protection is carried out after alky 
lation. 

Process 1: 

[0186] A process according to the invention for preparing 
compound(s) of formula (I) in Which R1 incorporates a 
cycloalkyl, heterocyclyl, cycloalkenyl, heteroaryl or aryl. 
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-continued 

0 / O / 
R1-L, base or 

R1 R1-OH, RZ-L, base 
\ N coupling agent N DMF 
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morpholine or 
N,N-dirnethylbarbituric acid 

i) Alkylation of guanine With allyl bromide 
ii) DiaZotisation With sodium nitrite followed by hydrolysis to 
form the Xanthine 
iii) Chlorination 

iv) Alkylation at N3 

V) Alkylation at N1 

[0187] vi) Palladium catalysed removal of the allyl group 
Wherein L represents a leaving group, for example halogen. 

Process 2: 

[0188] A process according to the invention for preparing 
compound(s) of formula (I) in Which R1 incorporates an 
amide, carbamate or urea 

O / 

111% 
| 

Alkyl-L, base or 
—> 

Alkyl-OH, coupling agent 

/\ )d O / BocNH )d O 

L H 
N N 4> N N 

)\ I />_Cl Pd(Ph3P)4 I />—c1 
0 III N o N N 

BocNH 

Jul. 15,2010 

0 / 

HN 1 N 

| 8/>—c1 3 

o N N 
H 
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-continued 
0 

i /\ HZN )d O 
RQ NA >d O L H 

N L N <* N 
N acylation, urea or I />—C1 I >_Cl carbarnate formation 
A / o N N 

o N N | 
I R2 
R2 

[0189] wherein L represents a leaving group, for example Process 3: 
halogen, d represents (m-l) (i.e. d together With the pre- _ _ _ _ 
Ceding methyIeHeIm)’ R represents _(a1ky1ene)n_Y and Q [0190] A process according to the invention for preparing 
may or may not be present, and if present represents either COII1P011I1d(S) Of fOrmula (I) in Which R1 incorporates a 
O or NR5. ‘reverse’ carbamate or ester 

0 / 

HN N Alkyl-L, base or 
I >_Cl Alkyl-OH, coupling agent / 

o N N 
R2 

THPO/\ )d O / THPo/\]\>d o 
H L N N 

N —> N 

)\ | />—c1 Pd<Ph3P>4 )\ | / C1 
N 

O l N O 1 
R2 R2 

/ 1F 

0 

RL 

R2 

0/\ )d O L O 
L r H acylation 

N N N I >—c1 
| >_C1 / A / o N N 

o N N | 

carbarnate 
formation 
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-continued 
0 

R\ )I\ /\ 
III 0 )d 0 

R5 I\ H N 
N 

)\ I />—c1 
0 III N 

R2 

wherein L represents a leaving group, for example halogen, d 
represents (m-l), and R represents -(alk)n-Y. 
Process 4: 

[0191] A process according to the invention for preparing 
compound(s) of formula (I) in Which R1 incorporates an ester 
or amide 

O / 

HN N Alkyl-L, base or 

)\ I />_Cl Alkyl-OH, coupling agent 
0 III N 

R2 

0 O 

RO)I\ )d O / RO)I\ )d O 
I\ N —> I\ g 

N Pd(Ph3P)4 N 

)\ I />—c1 )\ I />—c1 
0 III N 0 III N 

R2 R2 

/ base or W 

O O 

R )d O HO )d O 

H H 
N <.— N 

N amine or alcohol N 

A I />_ C1 and coupling agent A I />_ Cl 
0 N N 0 III N 

Wherein L represents a leaving group, for example halogen, d 
represents (m-l), and R represents iNR5R7 or ‘0R5 . 

Jul. 15,2010 
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/N\ 
HN / HO / 
/ Alkyl-L, Alkyl-L, \ )d )d base or 0 base or O 

O Alkyl-OH, Alkyl-OH, 
coupling agent N coupling agent N 

N N ‘ HN ’ N 

> >—c1 I >—c1 I / Cl )\ I / A / 
N o N N o N N 

O N I I 
| R2 R2 
R2 

i) RL, base Alkyl-L, base or i) rnesyl anhydride, base 
ii) Pd(PPh3)4 Alkyl-OH, Coupling ag?nt ii) NH containing 

heterocycle, 1 
iii) Pd(PPh3)4 

i) RL, base 
ii) Pd(PPh3)4 

)d O Lykay Cl 
OAT N/ 

R2 

wherein L represents a leaving group, for example halogen, d 
represents (m-l), and R represents -(alk)n-Y. 
Process 6: 

[0193] A process according to the invention for preparing 
compound(s) of formula (I) in Which R1 incorporates an 
oxadiaZole. 

O 

N Alkyl-L, base or 
HN —,> 

A I />_Cl Alkyl-OH, coupling agent 
0 III N 
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-continued 

0 O 

0 

R2 R2 

base or PR / R 

>:N \ 
HZN OH, base 

N o \o 

R'—</ 
HO )d N/ 

0 )d 0 

g a 
N l >—Cl R N A / >:N\ )\ I / 01 N 

O I? HZN on, O I? N 
R2 coupling agent R2 

wherein L represents a leaving group, for example halogen, d 
represents (m-l), R represents an alkyl group and R' repre 
sents -(alk)n-Y. 

Process 7: 

[0194] A process according to the invention for preparing 
compound(s) of formula (I) in Which R1 incorporates an 
oXadiaZole 

O / 

HN N Alkyl-L, base or 

)\ l />_Cl Alkyl-OH, coupling agent 
0 III N 
























































































































































































































































































































































































































































































































































