Combi ned Preparation For Use As A Medi canent This i nvention
relates to a conbi ned preparation for co-admnistration or sequenti al

admi ni st rmbi20n/do®i6a subject, and to met hods for treati ngcpaisrolonmiszal
conditions, in particular 5pain or inflammtion, using the conbined
preparation. Adenosine is a ubiquitous |ocal hornone/neurotransmtter
that acts on four known receptors, the Al, Am A2B and A3 adenosi ne
receptors. Agoni smof Am adenosine receptors is known to have anal gesic and
anti-inflammatory effects. It has now surprisingly been found
that the effect of an A2A adenosi ne receptor 10agonist is enhanced in the
presence of a cal ci um channel bl ocker. According to the invention
there is provided a conbi ned preparation conprising an Am adenosi ne
receptor agoni st and a cal ci um channel bl ocker. Preferably the
preparation is for co-admnistration or sequential adm nistration of the
A2A adenosi ne receptor agoni st and the cal cium channel bl ocker to the

subject, nore 15 preferably aRuiEaiesibiieckor URNs AOReapeRdndi St ration, the A2A
aden05|ne receptor agoni st and the cal ci um channel bIocker nay be prOV|ded

as a mxture, or they nay be,seﬁarate f.ﬁ%1each o%her 2l tlltaneous
admi ni stration. BYBYRBY S (he RO S iPITR T Bt b%?rag’f“f“f)ﬁ"?" feﬂ" 8¢ a
phar maceuti cal | y adosistatitn te a subiesti and to nessheds fiir érpating patholgkidal potditions), fn paretlap\m

adenosi ne receps or agggmagpna@,ndmgg}gecg,all,,geubyggagt’@nnel bl ocker 20 are separate
from each ot her |n the preparation, they may each be toget her with a

phar maceutical ly acceptabl e carr.ier, %gfal?bdp ient, or ner%at L oY ougﬁoanay be

the same, or a differ eAfBHE TR LB PRHFRtE DAt 48 P 1R R ent , or

di | uent. Thregeptors, the .54, Precipd de@enawmcmorngzoelsm bfef2h #rigroming reAspiers

combi ned prepar at i 9o 1o hiVe alaRMR B PRI imakdsffRE. @ nedi canent. 25There is
al so provided according to the invention a conbined preparation of the

invention for preventi treati.n r.at L.n pat

COI‘ldi t | on t hat can be ?q’félsvgor\lﬂt %1 rlSl%'!y befl‘l iaun tlxa?the e*fecgota?n ﬁ E&La Onl lé)}%l’ Of
A2A adenosi ne ﬂ%ceﬁ@@rmt1senhm%dhm@gqswaﬁOfe%amﬁhaawllzl%&ttr can be prevent ed,
treated, or aneliorated by agonismof an A2A adenosi ne receptor.

According to the invention there is provided a combined preparation comprising an

A, adenosine receptor agonist and a calcium channel blocker.

Preferably the preparation is for co-administration or sequential administration of the

A,4 adenosine receptor agonist and the calcium channel blocker to the subject, more

15  preferably a human subject. For co-administration, the A, adenosine feceptor agonist and the
» calcium channel blocker may be provided as a mixture, or they may be separate from each

other to allow simultaneous administration.

Preferably the combined preparation includes a pharmaceutically acceptable carrier,

excipient, or diluent. If the A,, adenosine receptor agonist and the calcium channel blocker

20 are separate from each other in the preparation, they may each be together with a
pharmaceutically acceptable carrier, excipient, or diluent, which may be the same, or a

different pharmaceutically acceptable carrier, excipient, or diluent.

There is also provided according to the invention a combined preparation of the

invention for use as a medicament.

25 There is also provided according to the invention a combined preparation of the
invention for preventing, treating, or ameliorating a pathological condition that can be

prevented, treated, or ameliorated by agonism of an A, adenosine receptor.

There is also provided according to the invention use of a combined preparation of

the invention in the manufacture of a medicament for preventing, treating, or ameliorating a



Exanpl es of pathol ogi cal conditions that can be prevented, treated, or
anel i orated by agoni sm of an A2A adenosi ne receptor are pain, inflammation,
cancer, awbaoiwmmurse di sease, 5 ischem a-reperfusion injeCy/GBpidm@pRy,
sepsi s, septic shock, neurodegeneration, or vascular conplications of

di abetes, in particular mcrovascular conplications of diabetes, including
di abeti ¢ neuropat hy, diabetic neuropathic pain, diabetic skin ulceration
and dernopat hy, diabetic kidney di sease, or diabetic retinopathy, or
macrovascul ar conplications of diabetes, including cardiovascul ar di sease
(i ncluding atherosclerosis and cl audi cati on associated with 10

cardi ovascul ar di sease), and heart disease (including atherosclerosis
associated with heart disease). A2A adenosi ne receptor agonists are
wel | known to the skilled person. Exanples are described in US 5,877, 180,
WO 2003/ 086408. | tpathtﬂ@ic{ﬂl‘c&ﬂiti@ruﬁityanbﬁ@ftvefn@du iréhtdd @ tamel poted) BSagrésm of an Az

(2- met hoxyadenosi ng) ... .33, ef fective anal gesic at doses as 15 much as one
hundred times | ower than ul'd be expected to be required based on the
known affinity of this conpound for adenosjne receptors. At these doses,
spongosi ne does not caBE@plEspEradiolgeifaf sopditiops et ¢R b e Yseaels ameliPad Wi t h

hi gher doses of t hggisaoMmuaoAKaiendsine edeprararegdie nakinmgion.eaept ov-imgondists,. Thus,

the therapeutic ef,Jcﬁﬁﬁasrepga‘fus,%mngp%ﬁ RRy, ga;l.s,bs@pn@%@w q@@@egesepamnl Brsvas%mgre
effects. The act|V|t% Qngosi ne as

an qna§%§S|c 1 S be su %ect of
I nternational pat &REPISAIRS o ﬁ‘f‘tieiﬁsn “h??“'cw CRHY B SIIIR T s I PUIE y of
conpounds rel at ed diabetis peungaty, Wigbetis narvpdige paire diabeic thie ulsartipreatd defmopathy,
I nternational pat Qﬂgetl@-pignlek Giddade O dfdfic B&Iﬁa@%ﬁ%&%@ular i@fion$ PIQIBQS] ne and

rel ated conpounds .to treaf inf f1ammat j ot her subj ect
of International d%ff uding caprsr LA g (ﬂgud’"ﬁ r@ﬁiﬁﬁ/s(fﬁﬁ@]%‘flca“ﬁ%”s"f‘f’tf‘;]
O HH HH 10  cardiovascular disease), and heart disease (including atherosclerosis associated with hean

disease).

Az adenosine receptor agonists are well known to the skilled person.
Examples are described in US 5,877,180, WO 2003/086408. It has previously been
found that spongosine (2-methoxyadenosine), is an effective analgesic at doses as
1S  much as one hundred times lower than would be expected to be required based on
the known affinity of this compound for adenosine receptors. At these doses,
spongosine does not cause the significant side effects associated with higher doses
of this compound, or other adenosine receptor agonists. Thus, the therapeutic effects
of spongosine can be separated from its side effects. The activity of spongosine as
20 an analgesic is the subject of International patent application no. PCT/GB03/05379,
and the activity of compounds related to spongosine as analgesics is the subject of
International patent application no. PCT/GB04/00935. Use of spongosine and related
compounds to treat inflammation and other disorders is the subject of International
patent application no. PCT/GB04/000952:
25



XOH wherein Ris Cl.4 alkoxy and Xis OHor H 5 It was previously
reported that spongosine, and the rel ated conpounds described in
PCT/ GB04/W028H/mme PCT/ GB041000952, have increased affi mrcryGH2010/@d2a0Si ne
receptors at pH below pH 7.4. It is believed that this property expl ains
the surprising activity of these conpounds at | ow doses. The Applicant has
been able to 10 identify certain other conpounds that al so have increased
affinity for adenosine receptors at reduced pH It is thought that these
conpounds can be used as nedi caments wi thout causing serious side effects.
These conpounds are described in PCT/ 32005/ 000800, and are covered by the
followng fornmulae: 5 wherein: when X = OH, RL is Cl or C4-C6 al koxy
(preferably C5-C6 al koxy), OCH2Cycl opropyl, OCH2Cycl opentyl,
0-(2,2,3,3-tetrafl uoro-cycl oButyl), phenoxy, substituted phenoq (preferably
substituted with nitrile (preferably 4-nitrile), 4-methyl, phenyl
(preferably 3- 10 phenyl), 3-brono, 3-isoppppy|, 2-met hyl, 2,4-difluoro,
2,5-difluoro, 3,4-difluoro, 2,3,5- trifluoro, or (3-nethyl, 4-fluoro)),
OCH2CH2OH, OCH2CHF2, (5-indanyl)oxy, Cl, C2, C5, or C6 al kylam no, (R) or
(S)-sec-Butylam no, C5 or C6 cycloal kyl am no, e or bor nane am no,
(N-met hyl, N-isoanyl am no), phenyl am no, phenyl am no with either nethoxy or
fluoro substituents, a C2 sulfone group, \a C7 | group, a cyano 15group,
a CONH2 group, or 3,5-dinethyl phenyl; 2{? X =N, Rl is n-hexyl oxy;

N

wherein R is C;4 alkoxy and X is OHor H.

It was previously reported that spongosine, and the related compounds
described in PCT/GB04/00935 and PCT/GB04/000952, have increased affinity for
adenosine receptors at pH below pH 7.4. It is believed that this property explains the
surprising activity of these compounds ‘at low doses. The Applicant has been able to

10  identify certain other compounds that also have increased affinity for adenosine
receptors at reduced pH. It is thought that these compounds can be used as
medicaments without causing serious side effects. These compounds are described
in PCT/GB2005/000800, and are covered by the following formulae:



R2 HO HH HH OHOH wherein R2 is NMe2, N (2-isopentenyl), piperazinyl,
(N-Me, N-benzyl), (N-Me, N5CH2Ph(3-Br)), (N-Me, N CH2Ph(3-CF3)), or (N M,
N ( 2- net hwoyetiophdey, or OCH2Cycl opentyl; R2 R3 PCT/GB2010/001324

(1)

wherein:

when X = OH, Ry is C, or C4-Cs alkoxy (preferably Cs-Cs alkoxy), OCH,Cyclopropyl,

OCH_Cyclopentyl, 0-(2,2,3,3-tetrafluoro-cycloButyl), phenoxy, substituted phenoxy

(preferably substituted with nitrile (preferably 4-nitrile), 4-methyl, phenyl (preferably 3-
10 phenyl), 3-bromo, 3-isopropyl, 2-methyl, 2,4-difluore, 2,5-diflucro, 3,4-difluoro, 2,3,5-

trifluoro, or (3-methyl,4-fluoro)), OCH,CH,OH, OCH,CHF, (5-indanyl)oxy, C4, Cz, Cs,

or Cs alkylamino, (R) or (S)-sec-Butylamino, Cs or Cg cycloalkylamino, exo-

norbornane amino, (N-methyl, N-isoamylamino), phenylamino, phenylamino with

either methoxy or fluoro substituents, a C, sulfone group, a C; alkyl group, a cyano
15  group, a CONH; group, or 3,5-dimethylphenyl; or

when X = H, Ry is n-hexyloxy;



(I'V) wherein: 10when RL = H R3 is an isopropyl group, and R2 is either
NH2, a nethylam no group (NHWe) or an isoanyl group (CH2CH2CHWe2); or when
Rl = H, RSois1io4mad R2 is NH2; or when Rl is Owve, R3 i ecPlgBarwboR24i s NH2;
or when Rl is NHCH2CH2CH2CH2CH2Me, R3 is CH2CH2CH2Me, and R2 is NH2; 15
NH2 N j

(1)

wherein Rz is NMe;, N-(2-isopentenyl), piperazinyl, (N-Me, N-benzyl), (N-Me, N-
5 CH2PNh(3-Br)), (N-Me, N-CH,Ph(3-CF3)), or (N-Me, N-(2-methoxyethyl)), or
OCH,Cyclopentyl;

(V)

wherein:
10 when Ry = H, Ry is an isopropy! group, and R; is either NH;, a methylamino group
(NHMe) or an isoamyl group (CH,CH,CHMe,); or
when Ry = H, Rsis H, and R, is NH,; or
when R, is OMe, Rj is Ph, and R, is NH;; or
when R, is NHCH,CH,CH,CH,CHMe, R, is CH,CH,CHoMe, and R, is NH:
15



N O HH HH OHOH (v) wherein R4 is n-propyl or NHCH2CH3; R2 HI I H OHOH

(VI') wherein:
WO 2011/004166 PCT/GB2010/001324

wherein Ry is n-propyl or NHCH,CH3;

10
wherein:

R, is NHCyclohexyl when R; is NMe,; or
R, is OMe when R; is NHBenzyl;



Rl is NHCycl ohexyl when R2 is NWe2; or Rl is Ow when R2 is NHBenzyl; NH2
(VI'1) 5Swherein RL is NHCycl ohexyl, NHCycl opentyl, or NH n-Hexyl; or a

phar mmcewocalllw4mecept abl e salt thereof. . TireTieB2mo/mideyl " i s
used herein to mean an unsubstituted straight or branched 10 chain
hydr ocar bon group. Preferably the al kyl is straight chain. The term

"al koxy" is used herein to nean an unsubstituted straight or branched chain
al kyl -oxy group. Preferably the al koxy is a straight chain al kyl-m group.
The term"d, C2, C5, or C6 alkylam no" is used herein to mean a group - 15
NVRY in which Rx is hydrogen and RY is Cl, C2, C5, or C6 alkyl, or in which
Rx and RY are each independently C1, C2, C5, or Cs alkyl. Preferably Rx and
RY are each Cl al kyl. Compounds of Fornulae (lI)-(VII) are al

believed to have increased affinity for adenosine receptors at pH bel ow pH
7.4. In normal manmmalian tissues plasma pHis 2@.tightly regul ated between
pH 7.35 and 7.45. Sone tissues experience |ower|pH values, particularly the

| umen of the stomach (pH between 2 and 3) ysurfaces of sone
epithelia (for exanple, the lung surfg H ifs approximately 6.8). In
pat hol ogi cal tissues, for exanple during n {on, ischaem a and ot her

25Betauset of the i ncreased
VIl) for

H occurs.
ae (I)-
[o]

types of danage, a reduction in
affinity of the conpounds of For®

(vI)
S wherein R1 is NHCyclohexyl, NHCyclopentyl, or NH-n-Hexyl;

or a pharmaceutically acceptable salt thereof.

The term “alkyl” is used herein to mean an unsubstituted straight or branched

10 chain hydrocarbon group. Preferably the alkyl is straight chain.

The term “alkoxy” is used herein to mean an unsubstituted straight or
branched chain alkyl-oxy group. Preferably the alkoxy is a straight chain alkyl-oxy
group.

The term “C4, C2, Cs, or Cg alkylamino” is used herein to mean a group -

15  NR*RYin which R*is hydrogen and RY is Cy, Cy, Cs, or Cq alkyl, or in which R* and RY
are each independently C4, C,, Cs, or Cg alkyl. Preferably R* and R are each C,
alkyl.

Compounds of Formulae (1)-(VIl) are all believed to have increased affinity for
adenosine receptors at pH below pH 7.4. In normal mammalian tissues plasma pH is

20  tightly regulated between pH 7.35 and 7.45. Some tissues experience lower pH
values, particularly the lumen of the stomach (pH between 2 and 3) and the surfaces
of some epithelia (for example, the lung surface pH is approximately 6.8). In
pathological tissues, for example during inflammation, ischaemia and other types of
damage, a reduction in pH occurs.

25 Because of the increased affinity of the compounds of Formulae (1)-(VIl) for
adenosine receptors at reduced pH, it is thought that the actions of these compounds
can be targeted to regions of low pH, such as pathological tissues. Consequently, the
doses of these compounds that are required to give therapeutic effects are much
lower than would be expected based on their affinity for adenosine receptors at

30  nomal extracellular physiological pH. Since only low doses of the compounds are



adenosi ne receptors at reduced pH, it is thought that the actions of these
conpounds can be targeted to regions of |ow pH, such as pathol ogi cal

ti ssues. wonsaguerssl y, the doses of these conpounds thatcargsomguied to
gi ve therapeutic effects are nuch | ower than woul d be expected based on
their affinity for adenosine receptors at 30normal extracellul ar

physi ol ogi cal pH Since only | ow doses of the conpounds are required, the
serious side effects associated with adm nistration of adenosine receptor
agoni sts are avoided or mnimsed. This has the surprising consequence
(contrary to the teaching in the art, for exanple in US 5,877, 180) that
sone adenosi ne receptor agonists that are low affinity and/ or non-sel ective
agoni sts at 5physiol ogi cal pH (such as spongosi ne) can be therapeutically
effective wi thout causing serious side effects. In view of the
enhanced effect of reauired2theasktinGs sitke effente ptworiatad)ovith sadniinistietioe  pfr edeopsine of a

cal ci um channel bl Qekesr agbdistd Sre ba%dié?jvt?rqu iRk, Af%ﬁ r%gelﬂpéﬂrﬂ?@mé @6RB4Rhce

agoni sts that do not have 1 ncreased I ni S C tors pH
bel ow pH 7.4 10nmay(cB¥=Hqle HE JE35riag inthe B%ﬁt" ’(‘)aébe’ée t"hgg Wﬂé& &Re?% e be
requi red, thereby adetosiengcdploe agoribts thf @etieyv ffinily Lani/or nenvesieciive rRgbnite 4t

adenosi ne receptor @gglegc%spﬂ (such 2 sbé bsinelPcah Bk Retapddfosmy effsctildh@lthduhe A2A
adenosi ne recept or onl s gen03| ne recept or agoni st of any of

t he above For mul aecet“g’j‘g ﬁe\/f"l‘ﬁs'd&rerf}%"tsphar maceutical |y acceptable salt thereof.
Particul arly preferred IA2iewalithaeshaneed afeetpf on Adgyedangding rageptog agRssLiNdRe of

formula (1), 15m)55re£¥.rn€é ef 2BAdun® Q%gél?blo@@r (i Delid¢EOWR A% adenosine receptor

2- met hoxyadenosi ne, bl nof &0 t-hpxy) .
Exanpl es of phar naﬁ%%ﬂsg'éﬁt F?/"°28%V§|d? e aqﬁn% fsog%a{feg&sg#r% réejlcnﬁ 83’5‘3? e%wgﬁ 7rs%a;I ts
formed with acilds way bh afdmrnmeeedpwswlcbgmmn yosa@;@@sw@ltee AviIGH, thespy

exanpl e, tosylate, ré@iﬁélrtbaﬁ‘@§&él d¥B@&HsBsh d&’ﬁJeﬂﬁoﬁal A26 adenbsine r&ebfoaigenlstﬂ’al onat e,

tartarate, succinate, nzo 20 asc e | e
Sui ? 8169 rreed however ﬁmtqg ad’eno@ine r@ﬁe@gr g&xfyf’ 1§£nA @&gosme

a- gl ycer ophosphat e. i horgani C sa or ned |nc udi ng
hydrochl ori de, sul fshetopagonist pfagy ef thetﬂ)@aFmH%ﬁ(BW (962 BhafesHtelly agceptpble salt

thereof. Particularly preferred A,4 adenosine receptor agonists are compounds of formula (I),
15  most preferably spongosine (also known as 2-methoxyadenosine, 9H-purin-6-amine, 9-a-D-

arabinofuranosyl-2-methoxy).

Examples of pharmaceutically acceptable salts are organic addition salts formed with
acids which form a physiologically acceptable anion, for example, tosylate,
methanesulphonate, malate, acetate, citrate, malonate, tartarate, succinate, benzoate,

20  ascorbate, a-ketoglutarate, and a-glycerophosphate. Suitable inorganic salts may also
be formed, including hydrochloride, sulphate, nitrate, bicarbonate, and carbonate
salts.

Pharmaceutically acceptable salts may be obtained using standard procedures well

known in the art, for example by reacting a sufficiently basic compound such as an amine

25  with a suitable acid affording a physiologically acceptable anion. Alkali metal (for example,
sodium, potassium, or lithium) or alkaline earth metal (for example calcium) salts of

carboxylic acids can also be made.

Calcium channel blockers are conventionally used to decrease blood pressure in

individuals with hypertension. Calcium channel blockers work by blocking voltage-gated

30  calcium channels (VGCCs) in cardiac muscle and blood vessels. This decreases intracellular
calcium leading to a reduction in muscle contraction. In the heart, a decrease in calcium
available for each beat results in a decrease in cardiac contractility. In blood vessels, a
decrease in calcium results in less contraction of the vascular smooth muscle and therefore an

increase in arterial diameter (CCB's do not work on venous smooth muscle), a phenomenon



Phar maceutically acceptable salts may be obtai ned usi ng standard procedures
well known in the art, for exanple by reacting a sufficiently basic
conpound wochizm4mwsn anmine 25 with a suitable acid affor #cwgB2010/001324
physi ol ogi cal |y acceptable anion. Al kali nmetal (for exanple, sodium
potassium or lithium or alkaline earth netal (for exanple calcium salts
of carboxylic acids can al so be nade. Cal ci um channel bl ockers are
conventionally used to decrease bl ood pressure in individuals with
hypertensi on. Cal ci um channel bl ockers work by bl ocki ng voltage-gated 30
cal cium channel s (VGCCs) 'in cardiac nuscle and bl ood vessels. This
decreases intracellular calciumleading to a reduction in nuscle
contraction. In the heart, a decrease in calciumavailable for each beat
results in a decrease in cardiac contractility. In blood vessels, a
decrease in cal ci uied esadiidtisn. iVasoHi@E& deereusds adtdl ipamheehﬁ rehkiﬂlcé/aaiwi &kreSEROL h

nuscl e and theref g{nggc‘% nn'aﬂﬁ%%@%?e%el (Qrd?ar lll I’ult gmce lood Prr:ss re 'gg:e?eB ned cngt work on

venous snooth nus nomenon vasod i on: Vasoditati on
decreases total pé\‘tPLbN’éIP‘alphefaé§f‘%3c"%?n‘é@dPWH‘F? @opy decrease in car d| ac
contractility decr ease&v@aryﬁlﬂsaﬂalonk&sme-:ypeS:omge-gd&hm"pihﬁsaweeweusnod/etoer m ned

by cardiac outgut :h%'é‘l&'l QﬁJréoPPr%ru?c'ludJ o%ﬁlhrﬁgfyﬂmﬁ;e?’pheg%lﬁggm[%% L33 BhSiL RS

Several types of bl oc ers o type 'vol't age-gated ca Tium channers are wel |
known to 5t he skllled erson, and i nclude di hydropyri di nes,

phenyl al kyl ani nes, BIRPYIRF cpleiu chrael blockers are ofierisedieyedpieq sstemic vashleri um
channel bl ockers aasxetarmé trelnarterik fredsdre, N@O4LE @ot Syl t@ bt adpia QUithathe EREdtGH ahce and

arterial pressur e’amBanneaaB@nlﬂgﬁmel"%ﬁgm cthy dni rﬁﬁ:&ta@ggﬂeeﬂ@iﬂ((nw s{ane £n ﬁa aes)&%ﬁg[ i on of

am odi pi ne and nifedi pine, which carry an 1 ndication hroni c
stabl e angina as WEPSpasticsnginad broppse P Y‘,’S"ﬁﬁl?ﬂ?“ri’aﬂ hypignsions@n ie?Pem \'Fﬁ?‘d&ﬁh’(ca't“?on and
hypot ensi on cal | Esahpteo inclrfld exnlddipinh y@anvat, aAzor).l Qrdnidipinp | (Epresta)C lAudtadiphl odi pi ne

é gﬂl ;/gisci, n/e%z?ng/ , ngaaﬂaﬁyc I ﬂmap&@ 884, aﬁmld%@'(ﬂ!nm)ptﬂﬁh;ﬁnga{Amegc&)l%mn,al o
i ROk, ARG R bSO dyins Yt B B Gpifi O

Siscard), devidi
(Plendil), Lacidi }(M‘n@s,(Mmlénsercanlalemq:)(Zayrdlp)LMamamnqj(qglshte Madiging),dNigdrdipine
llll/a][" g' pr ne Egal sl QfardeMdhrﬂHnm),leMﬁﬁJ @‘l’o@drcﬂ@ AR, @hﬂﬂ@iﬁln 1\‘1@9 NiRMdipine

i f edi pine (Pr
15( Ni not op) , solﬂg‘matbpﬁ %?Sgg'ﬁg’é (%Iry(':i’ymfgtjICH o %’chgoﬂ'"e CN’"F & |NEt§p‘(’ ‘Car di f
Ni trepin, Bayl ot eﬁSXIWSm)FPF@NiPle ﬁﬁch‘@)(Acal as) Phenyl al kyI am ne
cal cium channel bl ockers are relatively selective for nyocardi um reduce

myocar di al oxygen dermmﬂzy&mﬂarﬁlﬁ’é/@l’cﬁﬁ cEaQﬂeDlﬂ@ké{s a&agfzaay&tlva&dm?&c&dlﬁﬁt en used
to treat angina. ve. m ni atory effects

di hydropyri di nes. Q?ﬁ n{}&ﬂr TSR ?msam??lntg rreé'?:relcf’m%(aéy M =E r‘rpa'ljdce)asr;rpcl?flr’?r(‘: f’semo
Verapam | (Cal an, trpag Eﬂg’("i‘ ﬂ‘jxey hwmxwz&mspdﬁetw effcst Epmpared with dihydropyridines. Their

20 action is intracellular. Examples include Verapamil (Calan, Isoptin), Gallopamil (Procorum,
D600). '

Benzothiazepine calcium channel blockers are an intermediate class between
phenylalkylamine and dihydropyridines in their selectivity for vascular calcium channels. By
having both cardiac depressant and vasodilator actions, benzothiazepines are able to reduce

25  arterial pressure without producing the same degree of reflex cardiac stimulation caused by

dihydropyridines. An example is Diltiazem (Cardizem).

While most of the calcium channel blockers listed above are relatively selective, there
are also agents that are considered nonselective. These include mibefradil, bepridil,

fluspirilene, and fendiline.

30 Any of the above calcium channel blockers are suitable for use in the present

invention.



D600) . Benzot hi azepi ne cal ci um channel bl ockers are an internedi ate
cl ass between phenyl al kyl am ne and di hydropyridines in their selectivity
for vascuvenooalogicsam channel s. By having both cardi ac deprasRanioozsd
vasodi | at or actions, benzothi azepines are able to reduce 25arterial
pressure w thout producing the same degree of reflex cardiac stinulation
caused by di hydropyridines. An exanple is Diltiazem (Cardizem. Wi | e
nost of the cal cium channel blockers |isted above are relatively selective,
there are al so agents that are considered nonsel ective. These include

m befradil, bepridil, fluspirilene, and fendiline. There is al so
provi ded according to the invention a nethod of prevention, treatnent, or
anelioration of a pathological condition that can be prevented, treated, or
anel i orated by agoni sm of an A2A adenosi ne receptor, which conprises

adm ni stering an A2A adesaisshayeovidete@iddr tayoinvestion ameth@ of prbveatismitredneant el

bl ocker to a subj &%euoﬂnm@sipmonogm Bon@fi N Eh gﬁprev'é,tmrdet%me&tm%ted by
amel i orati on. ticular, admnistration of A2A adenosi ne

receptor agoni st %%ﬁ’ds"a" caal'At% BRI RS FRRRBIOT PP REWTSER ad%’lisbef‘%ﬁa?’i‘c’é“\ﬂfef‘?f " he
invention may be tsedr 4gonist bitien itc@meditand rblocker ®at srlipt jn ©rd efnsedhi pavertioron  of
pain, cancer, inflamaRt) Qioaidh 0- 1 Mune di sease, | schem a- r eper f usi on
injury, epllepsy, sepsi s, septic shock, neurodegeneratlon (|nclud|ng

Al zhei ner's Di sease), 10 rrulscl e fatj g g c"’ﬁ e cra and v? Iar
conpl i cations of di abdt B¥Uculam, adminispton of pn fea 2IS808E IEff éﬁ’ BBWpIF G5 ¥Rs of
di abet es, i ncl udi ¢hgnnelibipbet in @ccordureopithttizyinverdiprath@tbe oser & the presteftion. tpatrnant,

di abetic skin ul C&'re@rlteilogﬂﬂora&cbaﬁle&m&p%m{matlgl @b@ﬁﬂnﬁné(&lgﬁgﬁscgénﬁﬁ%ﬁﬁusm@r

di abetic retinopath Qr macr.ovasc r icati ns 0 i abet ncl udi ng
cardi ovascul ar di ‘é’@\és?‘]epﬂ ﬁ?F'ﬁdfpﬂﬁukﬁqhé?“b"g%F & 6‘%\ g ’é@‘ﬁ‘mﬁ' c]g‘f iﬁ
associ ated wi tif carsde dutizee usgle driamis cand ) vasceds deohpplizationsd pks diabstss, 118 (Ratiedlandi ng

at heroscl erosis a&ﬁf&@ds@ta?&')mmcﬁtﬁnmaﬁﬁe’teg luma@eu)abenc neuropangembaacme@@met s of

t he invention relatetot p Pali cQn ohents,
each involving a cpan, i d1 t1c ﬁgn lflcera?on aIrIF ennogathly aa aanc]ﬂg'ney 1sease or ctiu\ﬁ’)o tic C;?’l 1g<ﬁ)ttﬂ £ o the

early or inmmediater m@gaécuimeqmphcagc@hgsﬁrybeﬁ@mcb\ﬁng §a"§‘tVPSﬁ‘lH' a*tseade (phdingnst ance
as the result of hradsclddsis RraSUiEBorORsokied Gl ArdioTRalab aicasyl agicigpodient i s t he

consequence of can, Iwﬁ e%%ﬁ?cle?o%??sﬁotcm&/d»51%[194%&91&5 he sensory mechani sns

innervating ti ssu revi ousl amaged. This second conponent
is referred to as hyperl agesi a, and IS |nvolved inall forns of chronic

pain arising fromti s Gpain) aseelgeot thruinvenipp Teipte tohibe drsgmept o PAinRERNS BOphase of
pai n perception. components Bidsinvohjtig @dtiadtigetisdsorymedors. Ahelfirstic@upoht idd gt @ned pai n

perception caused;fy ki a&&@.(hg.@m&y nmams,s GO, 1@ nstafe s MLeltirR ndaPONSE OF
t he nervous syst em appar ent desi
pressure on the skin. The secon component is the consequence of an increased sensitivity of

20  the sensory mechanisms innervating tissue which has been previously damaged. This second
component is referred to as hyperlagesia, and is involved in all forms of chronic pain arising

from tissue damage, but not in the early or immediate phase of pain perception.

Thus, hyperalgesia is a condition of heightened pain perception caused by tissue

damage. This condition is a natural response of the nervous system apparently designed to

25  encourage protection of the damaged tissue by an injured individual, to give time for tissue
repair to occur. There are two known underlying causes of this condition, an increase in
sensory neuron activity, and a change in neuronal processing of nociceptive information
which occurs in the spinal cord. Hyperalgesia can be debilitating in conditions of chronic
inflammation (e.g. rheumatoid arthritis), and when sensory nerve damage has occurred (i.e.

30 neuropathic pain).

The preparations and methods of the invention may be used for the prevention,
treatment, or amelioration of pain (particularly hyperalgesia) caused as a result of neuropathy,

including Diabetic Neuropathy, Polyneuropathy, Cancer Pain, Fibromyalgia, Myofascial Pain
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25 encourage protection of the damaged tissue by an injured individual, to
give time for tissue repair to occur. There are two known underlying causes
of this cwodbiomesan i ncrease in sensory neuron acti vi Pgr/GBrdiogocizange in
neur onal processing of nociceptive information which occurs in the spinal
cord. Hyperal gesia can be debilitating in conditions of chronic
inflammation (e.g. rheumatoid arthritis), and when sensory nerve danage has
occurred (i.e. 30neuropathic pain). The preparations and net hods of
the invention may be used for the prevention, treatnent, or anelioration of
pain (particularly hyperal gesia) caused as a result of neuropathy,

i ncl udi ng Di abetic Neuropathy, Polyneuropathy, Cancer Pain, Fibronyalgia,
Myof asci al Pain Syndronme, Osteoarthritis, Pancreatic Pain, Pelvic/Perineal
pai n, Post Herpetic Neuralgia, Rheumatoid Arthritis, SciaticallLunbar

Radi cul opat hy, prﬁ&bmétcﬁta&aﬁr&.s PRERRGS BrinYRE1e/xihal pah0 Pait HBp&io Nd@sIgia, H V
pain, Trigem na r t hi i in,

Fai | ed Back Sur ge% urﬁag?l%}\ (?Ecu%c ,m%lae'ﬁ (?cri):% alam tpPgi Sghoskol\%gorﬁggnléﬁyg

trauma pain 5 (i némy@isprgergdiis mm T"S"(%Rﬁl Ifl?“ﬁ‘fgfal Ehr‘a’(‘fcl?"'(‘zl@m‘h‘c Fairy F’r%‘)(e’ Beskr d| ac
pain, Chest pain, piiglFsic€ Hagd Surdehy, paid (atkt paipAoft-opdraindin] fioktsphyshalrugintai ain acut e

arthriti s), Negk g; 0 h%%%y%b ogﬂa%'&cagc{%rqP@%LtMac Qil\ rbhes %nt ?élwé /B,

(1 abour/ C Section rpes , Acute
Pancreatitis Brealtmpaudmdopss. ﬁ"'(‘@a?f&‘éF')h”“%ﬁ%"ﬁtﬁrWé'aVaEn%%’f Fmg&ig. The
preparations and oetridadsin (dbodriveseitionRendl GblichRyite Blerpes Zeder PO, AbhePapara@utant i on,

10 treatment, or ﬁm&éﬁak‘?&n&ﬁ) M&orﬁ&%&dbrﬁéﬁo@ﬂ y hyperal gesi a) caused as
a result of the mcrovascular conpl i cations of diabetes, including diabetic
neur opat hy, di abetic neuropathic pain, diabetic¢c skin ulceration and

der mopat hy, di abetic KihemEBargpns eag methady ofjhe futfiqn paybe g Py prevention, The
preparations dod mretrkodsr adfelibriten iof \pa&m t(padioulaip\hyizelgesd dauvbadr as tahesuprofvient | on,

treatment, or anemcg,ngma%ngﬁcam & dfabRAs tlﬁcﬁlahhﬁibymhymw ganliddeuc@ized as a
ned | nflammatory,

result of 15 infla I seaq

aut oi mune and neﬁ‘?‘mTE \‘ﬁys '“t‘lf‘%‘”’élﬁl‘ba“ﬁl%ﬁﬁﬁ%thy figh &tf"'ﬂlflﬁi‘r?ia“‘?ﬁe%ﬁ’ﬁ‘tef}? TSt s,
osteoarthritis, rheumatoid spondylitis, gouty arthritis, and ot her
arthritic conditions, Thampcearatiors|au methrdonf the pmnﬁvnrambeiuaq‘dl famthmproveytiogli sease,

silicosis, pul rmnagaxfne&arop%e]&mn&oeﬁ pxuem:a&mrr-)nhygarﬁg%aas)e&usea %E)Qar feblgi sxn injury
aused .0 OI‘ ans uence itsi

(i ncluding darﬁg @ : ion e X t. Jn Sion

fol | owi ng i schaenm " C ERBHELS & "éar °°6" SFdi e T RYar s, OKe&

aut oi mmune danmge tigspendzmegdi ingudipg Irltelifmtfed aythtitgsy @@pastpm@mwmaw w%tlsswar one,
nyast heni a gravi s kg fdd oer aMI8E cohddioBs; &) m\akﬂr@grpamnafyexjfaﬁmm&seasé ever and

nyal gia due to infectio Al DS rel ated co S o oLm %IOI’]
scar tissue f or maf ‘Sh; PEP RN sarcool's b°"§sreé°rpn°”§%°Fs§ v 5%0 ﬁ?@mu d si s

irritable bowel s?ﬁ&ﬁdﬁé’,’gaﬂfsﬁe’t‘);ﬁ@?‘iﬁﬁ“%e ofcrepeelfon | follpwing ripchremisderls *t &&i al
nmeni ngitis, baosel mpathmial BAREEYrolRd] AutoiAGK dihiibd) (inchbihd Bwiapty adlgdsa, Guillam

post . oper at i ve paiu, GhAUHCly SYSH g cun v now T SORKLANG, A fIPt NOS

of the invention may bBe used’for t eventi on, trea or amelioration
of ischaenic pai n™agp decefonipfestiop, h‘*aIBﬁl‘ffa“iﬁ‘aWﬁple’i EARE ellopeformation, seshEissif pai n
associ ated with afinediogt Croli'si diselsk,0ackraBueppdliyis taal @yrpay frigfle tbhreel xpalyome A

reduced bl ood suppl, a(ﬁp(lr&sm Jeébrslhﬁlagymlbym% RV ol YRR XLRY AR &NRRIY O
that part of the 'schaem a 30 ar|ses_from poor bl ood perfu5| on of

ti ssues and so®i séh’&'@’(ﬁg@ R?§|°Heraélfﬁp§'ésblﬁd?f'f?'8}"6nary artery di sease, peripheral
artery di sease, and conditions which are characterized by insufficient

bl ood flow, usually setC®nepirstiotstandintabeds D€ ke rirygition m@t breysed/ s thelpayen@tinsor der s
can alt S0 1es ult i Rreduial) @fmeﬁorﬂm Bf ischARBR aih Mk %Glﬁ! ‘isch@fnfe RNETEQAULRE 1o
Do o RSl S Cae S Ralie o Sl b s B8H
supply limits the supply of oxygen (hypoxia) and energy to that part of the body. Ischaemia
30  arises from poor blood perfusion of tissues and so ischaemic pain arises in coronary artery
disease, peripheral artery disease, and conditions which are characterized by insufficient blood
flow, usually secondary to atherosclerosis. Other vascular disorders can also result in
ischaemic pain. These include: left ventricular hypertrophy, coronary artery disease, essential

hypertension, acute hypertensive emergency, cardiomyopathy, heart insufficiency, exercise
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tol erance, chronic heart failure, arrhythm a, cardiac dysrhythm a, syncopy,
arteriosclerosis, mld chronic heart failure, angina pectoris, Prinznetal's
(vari ant )wengimm4i6st abl e angi na, and exerci se i nduced amrgirGB200adE2ac
bypass reocclusion, intermttent claudication (arteriosclerosis
oblitterens), arteritis, diastolic dysfunction and systolic dysfunction,

at heroscl erosis, post 5 ischaem a/reperfusion injury, diabetes (both Types
| and Il1), thronboenbolisns. Haenorrhagi c accidents can also result in

i schaem c pain. In addition poor perfusion can result in neuropathic and
inflammatory pain arising from hypoxi a-i nduced nerve cell damage (e.g. in
cardi ac arrest or bypass operation, diabetes or neonatal distress). The
preparations and nethods of the invention nmay be used for the prevention,
10 treatnment, or anelioration of inflammtion. In particular, inflammtion
caused by or assoeaieah@dchwinic heartdfailveesrhithnic vadisc dystijdienta, agncoph,yarplaleasis,

car ci nomas, col on,GANGEL: hed) HRRL angﬁgw&%ns bitDfkaf A0R Rl angamsb%%g&a gancer,

hepat ocel | ul ar carci noma, ki dney Cancer, nela he br east,
and prostate net a§’fe§§%‘§d“°“€ta%g‘)a’°ar§‘6“tl1¥9"r°‘srf?ﬂﬁﬂ‘§‘°ﬂl"‘§e€?af§e€‘ ‘C%’ﬁ‘&aﬂ"“é@“’b"r* B
transpl ant reject pdiigrenb)u pitesitise digttdlie nipfgios andysyetblic dysturagsy atheefaodsis,opvst

al lograft rejecti Qigemi eFﬂsthemjL% S&Jb&ésoiﬂo& 1?33?“1”%&3'113 Ardohodnibbims t YPE |
di abetes nellitus_inclu f‘% t he

estrutlo fic islets leading to
i abet os and t he FRVPHIFE GG SR Eay sl an 8y B adion reoreenety
nephropat hy; neur opatingeprophthitizad efammatary pain trisog frenr hypbriz-igdaeed néreprcelcdympdei cat i ons

of di abetes, incl ggg ;gga,ali{gqnmd;sﬁ%a@@ggﬁoard,agggmde&,gtaudgtpegs)of di abetes, and the
macr ovascul ar conplications of diabetes, skin disorder; autoinmmune danage

ncl uding nmultiple sclero Gui re 20 eni a
élraw g)l gbe5| tlyIo ca?d%lhf)\? eg%%f’“ﬁr ‘i:glﬁtg)rpfl trtu'e Y °80|aﬁsbedlrr% ffrr% %revf"t‘["!'ssue

per fusi on and ¥nf kreameat ionamglisaids efsinfamimetiopiins partavlwemﬂsremaémrosaused byt eroke,
i schaem a-reper f ugdsQRted mtwcyncerqmusk1&ﬂtémgmymmainﬂakar&ﬁm townwsnyer warngesti ve

heart failure, vascul i t| s. haenor.r p 91 yasospasm V\‘I ng
cdncer, ancreatlc c e%a oce ular carcingma, Kidney caf)cer melano (a:I
subar achnoi d haendr reﬁa vasospasm 1 cer ebrovasc accl dent ,

pleuritis, pericaheppici ng, bryest eat BIPTAFARTATESY etee)r?mowefa‘tnp disgseofuchipnprenes) ; 25
i schaem a- r eper f UshrSplant fajfediby JupdsSBAharditsa, Gaith. BSiTgetial Adgrbfivkbaiophilipre,

restenosis folj Owsi&s@n Rl %xtﬁmlh‘wele%ms%}m ADRUAKRIP) o SRk ERSY

neur odegeneration_(inclu sease gue or muscle
cranp (particularf ‘Sdfaﬁ‘l"%f"e lebetey aipte infammztory f°§seﬂ‘§'ﬂfésn°fa‘§abi3‘?fédﬁﬁf’lﬁ‘hﬂ

arthritis, osteoanéphopathy;Speuropaehiyrittetes irs pouvdigd the vSculag Gerbpjications f idiabeg},,

fibrosis (f or ex a'fHth@ngQﬁe thi ggvaLcUlnguomﬁ%AnGns%PﬁtatJet'esv Sldne nﬁ%%bc@l&%xﬁ;ﬁkﬁ&&s' S,
sepsis, septic sho ctious art

Jari sch- Her xhei me P??@ﬁfﬁ ?S‘B‘ﬁi's‘"g?ﬁ ﬁ‘f{ji“@‘%’"" ‘{"‘8% Endydige "@‘é?‘"’&@f“ Cuitae Berrea,
Lyne' s di seasé eRlpdoosimyasthbrocdavisy olesity neg@vdsaplr @hditoks asdeci@etorith hepgtissues hoc k,

hepatitis (arisi ngerl%%nfhné i frdadic? 3446 aSjﬁlﬂE&ﬂﬁ‘s Qﬁero\!dlerr@is skt @eabiifeperl@RP Ve' n

t hronbosi s, gout; .cond | .ons - as 00|dalt(3 W t e hllurng dc'unt |}§:gmotrr|hes (e
chroni c obstructi V& rmcnfi’ryp'd‘f ase'Yi e e%l s U PP Ry s
bronchoconstri cti e¥ck puksawesar yfol}%@coﬁbqchhnelﬂl dlnemOF‘F?ﬁ?adeVdSO?PeﬂSIpl folavingn,

35chroni c pul WDnal’c&ebkoﬂzfsl:@am'Héﬁf )z!leﬂit@ﬁ@ﬁﬁdltlsé‘thd @13 Gakslar dambmmmymwm& s,
cystic fibrosig, p aéfn% T%é us, ﬁ{a& E‘cﬁae%,a aln&’gssomat@@m an‘{n?‘%ﬁrlc%'@ osns péwcfng’

enphysema, bronchia anmat | on
rhinitis, vernal éﬁﬁﬁ?'ﬂ%t’i" i mﬂgnw aﬂEHfltsm? e SRSt (S‘P‘V’déﬁeﬁaf"é‘s s(‘“élmr orre)
condi tions associ alimenis Dieasd)frluadiEfigiicain modkle biadp @iicnlaly dttdesrciang), poiodsi asi s,

eczem, ulcers, gﬁéhgﬁﬁhe%i%@hs&mﬁ%ﬂ rlIeLnQaﬁ)%d sgagg‘ﬁé %{au%’jart\’l\‘ntﬁf‘ fibrosis, .

i nfl ammmati on of t Cerative colitis

and pyresis, irri (&yrarls fl“%%’lﬂ‘éf‘raa‘i‘?’é"e‘) mpptiple SRS S SSPsib SRREN shask.gneephalitis) - Hp/
(particularly 3l Viifefiec hiteing Jarseribheher nvedcion] dinglsaaixiersheck, arbralngaldrias,

TNFenhanced H V. r llml, &cﬁs%@ BrdotSMNEsnbcR kb ngéa% ik, RfrorRGk sml( héatitls Yakil HYg’

ost e0p0r03| s and O bone resor ption seases osteoarthriti s, rheumatoid

arthritis, infertioPf ? o W‘Bﬁ‘?"é“ﬁﬂ?il’fﬁatl fegiop)sdect voi dromber e fopdiupnsssieciteyt
i nf ection, cachexiwith Sewbing alifficutties ¢enchonic Ebwingyei pulsmeyndiasy inpededhifamict i on or

mal i gnancy, cachexhgucadGRREa WontHcR& ! SldmbniiRS.oRaTclisl Bipedtd SydfaTe
35  chronic pulmonary inflammatory disease, silicosis, pulmonary sarcosis, cystic fibrosis,

pulmonary hypertension, pulmonary vasoconstriction, emphysema, bronchial allergy and/or
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10 (AIDS), AIDS related conplex (ARC), keloid formation, scar tissue
formation, adverse effects fromanphotericin B treatnent, adverse effects
from i nt ewbeukim4idet r eat nent, adverse effects from OKT3pCras20BN013201
adverse effects from GW CSF treatnent, and other conditions nedi ated by
excessive anti-inflammtory cell (including neutrophil, eosinophil,

macr ophage and T- cell) activity. 15Continuous | ow grade inflamation is
known to be associated with obesity (in the presence and absence of insulin
resi stance and Type Il diabetes) (Browning et al (2004) Metabolism 53,
899-903, Inflanmmtory markers el evated in bl ood of obese wonen; Mangge et
al (2004) Exp din Endocrinol Diabetes 112, 378-382, Juvenile obesity
correlates with seruminflammatory marker C-reactive protein; Machi et al
Int J Obes Relat Metab Disord. 202004 28, 993-997, System c | ow grade

i nflammati on i n olésenap@ppihe), hayfer stoiits) @mbleag@rivite indtaliltdespisatobynddiress at  cel | s

secrete TNF al phasyﬁmne5 raz;n@ﬁ Ln%uigscﬁﬁd &.tﬂﬂﬂm%at.o%f&stk@r(.ﬁcmﬁarngpgfonisﬂs%%& ory.

The preparations and e I nvention nmay be use
prevention, treat Wit °°“‘6‘i‘ ﬁ%‘f'i)ﬁéf’(‘ti°6%asi9f‘a'?ﬁa"§'ed‘} Prighe] thechqwst Gpdudisg
di abet es, in par t Col'saiseasr, deconiasolitls artd pgresipimitabBtbbwsh snddmetlinBddetaeg bowedcl udi ng

di abetic neuropat h]%aseﬂ'}ﬁ\@‘?ﬁahﬁulé}f?mpﬂ&&brﬁ &i%'m@l mﬂz{ri@b&'&tlarﬁl fneni rﬁgﬁx's“TM' ceration
and der nopat hy, etic Kidne retin

m crovascul ar conﬂﬁ?“&egtf?\é ng"CBtf"“MH‘g‘ﬂbé@“ °§ ’h%rl "l[l%lPRbaCE‘étP’ cﬁ“&‘i?&‘%WPaal?theﬂl sease,
or heart di sease. bofé tebroptibn $ighsag odtroarthditishspeumateid raghritis, tinférdibidm eMedttrickiat

agoni sm of adenosreoee aﬁznﬁyafgﬁQﬁDHoOfﬁﬁcdﬁ ) sEQnJm&Q@EanEéﬂecaJﬂ}M Q%ﬁcﬁﬁ% ar
conplications of bet es Fg¥1 caus%?r}gaodl I treating the

associated infla ti°8r?' TPENLY. At %ef‘inga%ﬁ’ ?cﬂ“éf‘?é{ﬂ%‘ﬁf g?ﬂ%'(ﬁ'fcyééﬁf‘é%‘%l ne A2A
30 receptors il§ aflBS) IDSrrelated tdmplexridRk@vkeboidl amatanshi s i fometionfaddrsabet es,

- in particular car giQyfseshpdteridin BAREBer, iabElsd | HeAGdR OIS REaBRhtSaddnd
cl audi cation assogiat %om%l%’lq %e%‘ti;ngrlltogras ve”rlear . $88 f@ﬁear fa%ngfﬂtfs'aﬁ‘ gker

associ ated inflanmati on an eromd f°ormat i on,

(i ncl udi ng at her owfitany Spdisted by Gecessive antivipflemmiien el (Fludinggeytropyl, eosipeshihg

di l atation, treatmiwpphddeamasseighavigd | nfl ammati on, and inhibiting i schaem a
reperfusion 35injury. Am adenosi ne receptor agonists that are

sel ective A2A adenosi ?thﬁ&?%o adélﬂﬁz[}ln?a&ogl léﬁn%wf’{%rb% Ias%t%la?ﬁ Yo B8] & hed

because it is believe at suc
anti -i nfl ammat or yPr&eRcF grd; apsenqgypf §’é‘l"éé‘tsls‘9‘ée 2t Weel dsbtre) ﬁBé’(‘,"é‘ﬁQ gral £98Mi sts i s
meant agoni sts t hifetatatidn 332890-903MnSten e nekers ele@pd Bbdoddf obene@Rb;Miggens t hat

are |ower (preferghlphoRnext Apusangin DétheQ 1Pﬁ@78 3'85 tﬂi\)emﬂe Q?e'?nyr SRl &t 0
activate Al adenosi ne recegt ors. Further siné receptors have

pro-infl ammat ory e Uappat %Eméﬂgﬁeaétl‘vfé@ieg‘ “4?"8“ ‘é)?lptl—f‘f:{ Qﬂfs Rt Matab P sed f or
conpounds t hat20ar 20044, 8BtHY Systeaic lfnprald érflgsination in e@eyrealel A possible reafn frer son  of
ordinary skill i nnishGnadfadcels 8ddrefe @REAIDIY addSidiedMAS 286, vAlch RObro- RG] 0gi cal
condition that is prevented, treated, or aneliorat ed by a conpound of

formula (1)-(V11) is actin adenosi ne rece t or, or exanpl e
this may be done by co 5??;1%&[;% ef ecf’fetg MRE" B gdf"fa%?r 8iPhml  nodel
of the pat hol ogi chtatmsnetiaméliontidnref vdsalapeomplications ﬁd@be&bsemreulefmmovssetﬂfect ive

antagoni st of an mpﬂaﬁmp&idmsetersamﬁ@alabeﬁéne&r&emﬁfdfa&e& ne%patmaﬁm’aawdnd in

t he presence f t oni i ed or ahsent
ef fect of the%co n( a“gg aﬁds denﬁ?a&yé Aja%f'm Eney %S%aﬁeoﬁrsfa e?c rgm%pa'}%ncl uded

t hat the corrpoundeCSO"?é%‘é‘F gqrqﬁbcaqlopgofé#ap%,t mq}qdag gaxdiovascular dlsease or heart disease.

Without being bound by theory, it is believed that agonism of adenosine A4 receptors is able
to treat the microvascular complications of diabetes by causing dilatation, as well as by
treating the associated inflammation. It is also believed that agonism of adenosine Az,
30  receptors is able to treat the macrovasular complications of diabetes, in particular
cardiovascular disease (including atherosclerosis and claudication associated with
cardiovascular disease) by treating the associated inflammation and atheroma formation,
and heart disease (including atherosclerosis associated with heart disease) by causing

dilatation, treating the associated inflammation, and inhibiting ischaemia reperfusion

35  injury.
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15 Am adenosi ne receptor. Antagonists of Am adenosi ne receptors are known
to those of ordinary skill in the art (see for exanple Ongini et al.,

Far maco. wWOQd1kmmsbeb; 56(1-2):87-90; Miuller, Curr Top MedT@B2m0/@003;
3(4):445-62). Al ternatively, an Am adenosi ne receptor knockout nouse
may be used (Ohta A and Sitkovsky M Nature 2001;414:916-20). For exanple,
the effect of the conpound on a nouse 20 that has synptons of the

pat hol ogi cal condition is conpared with its effect on an Am adenosi ne
receptor knockout nouse that has corresponding synptons. If the conpound is
only effective in the nouse that has Am adenosine receptors it is concluded
that the conpound is exerting its effect via Am adenosi ne receptors.

The Am adenosi ne receptor agoni st and the cal ci um channel bl ocker may be
co-25adm ni stered to the subject, either sinmultaneously or as a m xture, or
they may be admi ni st ermgadseejhtaetptalagoyists hat bia eelestivb Ap@denosine receptorfdgenisArate

adenosi ne recept thf%‘éi&w ﬁéfer?eh“ﬂec‘%nﬁl? itG ?L&%&éﬁ*‘mﬁh&ﬁﬂ&lx@&k&%ﬁ rhaJ"chs}{onQean yackaged

toget her (for exa e as a_mxture) co-adm ni stration In the sane
packagi ng but sep8fERAY FH i RyreledMot nafenrsir rERaimi §t"}ea'f F%?ﬁ‘“b?’a‘
sequential adm ni sdivagtA.Qadenclinerepmi36t cagtamahythat ire POPt(prieraigioome sbusardd t he

cal ci um channels bl agK@kn)TRY réaareeq&m?ed,x vydsnt;ﬁ @@Jmofaudhaﬁl&@ UGt a@Bsinef OF
adm ni strati on of t he conbi ned preparation. \Were (g]@ denosi e receptor
t

agoni st and the cHrEPHFERLARBRmEPY RD: ét)rséd’peéf&‘i?a"@"eﬁpetc'ﬁ &pnip!
co- adm ni str at i onsompoundsthapdre selagive facA-h sle®simaseedyes. pr ovi ded f or
co-admnistration. Alternatively, where the Am adenosi ne receptor agoni st

and the cal ci um channe] pQJOQGk&Jmaar&mn@ﬁ.k%@ﬂreaagaésamhlyrofrmmpgmog@mot her
for co- admnlstratlgn or uentia stration, ucti ons

oy b provi decl T GPOUB- i T E1ePa P SOt APt e AP For
sequential adntoni stingid A adetsige rA@fora deTogiplahiy mydplos byagomiisttherliyct de 5

admi nistered to th,ecowmn@gtan m&aomemfthasath@legmapbmdmmsinmqﬂe@&eeﬁd absthRe 6¥aI1 Ci UM
channel bl ocker. I t i at.ed nosi ne drec%h%pt or

agoni st shoul d st IS‘TIE’C'E)Ve am??”é'?:tt(’l?ve poit ??f’sme “icﬂ’tor hi?gle ef?éta ot en the calci um

channel bl ocker i gresepaphthsantgonidt is wdudedor ehaentcempazed “F"P tf @fe&b)lf the E%O%ﬁn“
adenosi ne recept Othe aYEod &'tthei aftagdflEY iDis sctnan@ai thst%etcheposrubg &ertmgafs tefdet via an

adm nistratio of th cal ciumc n bl qck 10The AZA adenasi ne receptor
k
agoni st and tﬁe cAPC ChanRer F%m &r R a %wsmeofmpor dg'to t eeosubj ect

within mnutes of °’é‘a€h5kd’c'hﬁ}P a‘bﬁsee\ﬁﬁrleﬁfnﬁ‘e@@%@ﬂ §a"6*P°°e?&&1h’%FqHé?(l %7 8fer abl y
t he A2A adenosi ne MulxeepirG6p Mg@héns 200ad)-44562)cal ci um channel bl ocker are
adm nistered to the subject within 24 hours, preferably within 12 hours, of.

gf‘gg kgﬁ hg;-n The A2A adgnOgiag of &SEREin 3IQR} BockdRhobsl Far @l Sda\BRL R GRNE!
Sitkovsky M, Nature 2001;414:916-20). For example, the effect of the compound on a mouse

20  that has symptoms of the pathological condition is compared with its effect on an Ajs
adenosine receptor knockout mouse that has corresponding symptoms. If the compound is
only effective in the mouse that has A,4 adenosine receptors it is concluded that the

compound is exerting its effect via A4 adenosine receptors.

The A,s adenosine receptor agonist and the calcium channel blocker may be co-
25  administered to the subject, either simultaneously or as a mixture, or they may be

administered sequentially to the subject.

The A,s adenosine receptor apgonist and the calcium channel blocker may be
packaged together (for example as a mixture) for co-administration, or in the same packaging
but separately from one another for co-administration or sequential administration. The Ay,

30  adenosine receptor agonist and the calcium channel blocker may be packaged with a set of
instructions for administration of the combined preparation. Where the AAZA adenosine
receptor agonist and the calcium channel blocker are packaged togéther for co-administration,

a set of instructions may be provided for co-administration. Alternatively, where the A,
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15 conveniently be adm nistered in a pharnmaceutical preparation containing
t he Am adenosi ne receptor agoni st and the cal ci um channel bl ocker in

conbi nat iwo 2edittdo4se phar maceuti cal |y acceptabl e carri er, pex@g0eNing320r
diluent. If the A2A adenosi ne receptor agoni st and the cal ci um channel

bl ocker are separate fromeach other in the preparation, they nay each be
conbi ned with a pharnmaceutically acceptable carrier, excipient, or diluent,
whi ch may be the sanme, or a 20di fferent pharmaceutically acceptable
carrier, excipient, or diluents. Phar maceuti cal conpositions can be
prepared by nethods and contain carriers, excipients, or diluents which are
well known in the art. A generally recogni zed conpendi um of such net hods
and ingredients is Rem ngton's Pharmaceutical Sciences by EW Mrtin (Mark
Publ . Co., 15th Ed., 1975). The conpounds and conpositions of the present

i nvention 25can bﬁe@dﬁér&iaps&egroﬂd aidaKeRtiGh SHahnyl b(of:ware,sga@ph Separdidly firda{crnavenous

i ntraperitoneal OI’ til r}tfgraco a 1mstra 1onI om QCt ugna)dr’h nIstr ?(ImC%‘ set f ms(rucklon)s( ma

rectal ly. oral erapeuti c R RSt P At ot Re Ret IV S %onpounds
may be conbi ned V\Pf?WeQ)ﬁEm@ﬁ’mIWﬁ'ia@"@kﬁi‘i“m“é‘r?ﬁ’sm'ém?“used |n t he form of

i ngestible tablets, buccal tablets, troches, capsules, elixirs,

suspensi ons, syrups, el eerqsemlaarhdmrhiat&n«bri ke A&Uthnmme&btari @gaslstaﬁ\sy be
preparations s Ou:ldmm%grec(l: i%Qﬁeasthc?tgef reeo§§1tter Qdmjf Qtraron %Fé\é A &%HRQ&E&S& Tlhe .
per cent age of the cf parat1 ons of 'C % arie
and may conveni enY“F‘)be %?ECW%%WAMEIPS“E “tcﬁi’mébg@ﬂi“‘@@%‘ﬂfbe'Ph%“’?/\%‘imghthe of a
gi ven unit dosagesubjedt hen THa €ald@iiDdtiftinel Glockadt ddwéniseRaasimed viria. Befakbly the A,

t herapeutical Iy u i fi i e |level
Lherapeut | cal |y | ielobhe CORR Ahis P Riinhsred g@ﬁe LBat o q@hadf%rnrcsgaggdu?/@gqggﬁg 1€

li ke may al so cont'@"fl PPHE" f ol | owi ng: bi nders such as gum tragacanth,
acacia, corn starch or gelatin; excipients such as dical cium phosphate; a
di si nt egrati ngoagent %Chz,\asiemtienre&tpaf edopistpat alteocaBluar ahimpel liqgkeniney dei d and

the like; a 'ubr'mmstesyfohh@sb,gzagmﬁsfnmmssotfe@n 8h& or an@llmsmatsmaagr agent
such as sucrose, fructose, 5 | actose or asp al’tﬁl [ Iavogrl ng agent
n@* Fﬁcét\'?‘o"

such as pepper mi ntrefey ths A HEETGr BEROT BRPNIE HE b P Be "added.
When the unit dosalgmisfesd mthesubjctovitips 24 teurs, ipteferably withimizapums, ofiersh atbidi ti on t o
materials of the above type, a liquid carrier, such as a vegetable oil or a

pol yet hyl ene gl ycol ‘vfﬂsugysadéassh@rre&ag.eagoaiktsaﬁame Qemmaes@ha @&kfomu ngs or
orm or

to ot herw se sical for sage

i nstance, tabl °°¥bef‘ RS B %df’"“&?ﬁgﬂ’l ae‘g]a%%‘imﬁ preBaéat“%"dcof/l\ﬁa'? lP‘IgE 2 EMAPTR,  wax,
shel | ac or sugar aergitor 4genist pdethe calciymrchgyne blogkies lnlcpmmyondmhtaalhﬁm@qw@&tl ve
conmpound, SUCT 0S€acidptablé daRHOSRipiaR, oad,sweefttmzme@gmsccptmgowIancamancmm

g; g%'epflr gegps ‘és h%nnelsb%lél}éra%éns}épea%te f.%m eXC]% o%er I, A ﬁé’p%!a idn, ryrr]néh% nsbeCoQT Og;ge
f orm shoul d be phaithepbemcigtly Vcw@@@fi‘f’%ibfz’é'l’ﬁﬁ(?r é‘h‘lﬁ‘é’t“é}ﬁt’ el ble)}heﬁ”cﬁ‘ﬁ ¥éxic in
t he anmounts enpl oyidéent pharmaddicdlly exdeptabl arrit€; bricipRnto@ tipeind may be i ncor por at ed
i nto sustai ned- 15rel ease preparati ons and devi ces. The active
ntrapor toneal Iy by AnknBel S AEHh oS GERE vl BEAY SRR i
conpound or its s%cPsnt%a'rF‘lﬁfétS Whighas \§“dl' kpopnimthe it AgprerbracpyzehioRed it h a
nont oxi ¢ surf act aot suchDhesodrd dpsdighars Rénsigtdo'e Plpknepati@dScienceg by B.8F Martin| i qui d

pol yethyl ene gl ycqhg, publ £Q2GSH &R, waﬁdrhm :pumsmééaﬁso%@&nsahﬂl: prddenPinlefiion 20Under

ordinary conditions of storage and use, these preparations contain a
preservative té can be administeréd parenterally (for example, by intravenous, intraperitoneal or

ed

intramuscular injection), topically, orally, or rectally.

For oral therapeutic administration, the active compounds may be combined with one
or more excipients and used in the form of ingestible tablets, buccal tablets, troches, capsules,
elixirs, suspensions, syrups, wafers, and the like. Such compositions and preparations should

30  contain at least 0.1% of active compound. The percentage of the compositions and
preparations may, of course, be varied and may conveniently be between about 2 to about
60% of the weight of a given unit dosage form. The amount of active compound in such

therapeutically useful compositions is such that an effective dosage level will be obtained.
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prevent the grow h of m croorgani sns. Phar maceuti cal dosage forns
suitable for injection or infusion can include sterile aqueous sol utions or
di spersi one 2011/mim6i | € powders conprising the active i ngcedisgonio/oms2ah are
adapted for the extenporaneous preparation of sterile injectable or

i nfusi bl e solutions or 25 dispersions, optionally encapsulated in

| i posones. In all cases, the ultinmate dosage form should be sterile, fluid
and stabl e under the conditions of manufacture and storage. The liquid
carrier or vehicle can be a solvent or |iquid dispersion nmedium conprising,
for exanple, water, ethanol, a polyol (for example, glycerol, propylene
glycol, liquid polyethylene glycols, and the |like), vegetable oils,

nont oxi ¢ gl yceryl esters, and suitable m xtures thereof. The 30 proper
fluidity can be maintained, for exanple, by the formation of |iposones, by
the maintenance of therné Ret, WdcheDdilld, |c§ﬂstﬂkssdniﬁ)e|hﬂe hhyealsaaasﬁalpfhe@husmg sions or

by the use of surf.actan vent i on ar gani sns
can be br ought ab!(;) ers sucFm asagrumma eaatﬁt Ic cna s%rcfl or %_?C??antc:pfents aug as dlgcglﬁl T for

exanpl e, par abensphowhdtm @mga\magenvh@mmom sgesh-lpptete garthellgitigvicidpedtksdikt: 2 and t he
like. In many casRSricardt buckVad haglaa.uﬁrs&ﬁraé ol e stvatemng: hadil8udn SO ts Fokse frage@t s, for
|ei'(11arer2![ g.b| gS(S;(l;gn%{)Z|a%t?S% ?]rsaspéx%}r]ne ord HqB'ourl Mt (S-)LLfl as pe%eénﬂlhgngp\gntgrgée%r(gtcfle% Of the
conposi ti ons of afppirise ‘H@Ibawd?i’gwhﬁéftir”b‘t {ognge formyis a @R%!H"p‘f gay cofitaifrindfifion

nonost ear at e and @eahaktidlof the above typk,er lighi@ chriifresnthaddlaeregeablebil 6Nspdahylde
prepared by incor nt in

t he appropriate s@? O%M&gs °¥hﬁ%a%§lé nYag b&@@&ﬁ&é@%ﬁ%gs o t‘% %ﬁeﬁéﬁﬁgﬁwﬂgﬁ}%%u nmer at ed
above, as requireffm ?f&qs%@fd‘ dospesiprmy oy ingtings faplpts a'ﬂlf errfapsvlff map be el it f

sterile powdens f giatit,hex, gelap arrsedai dftholke A grup brelitinpag cinabltie astot wnpang, the

preferred nethods . X c freeze drying
Lechni ques. . whi Chsuglfosee%ﬁgfag at m%gme@ g aAACHU) glgxfoﬂ%g&gsgs?@se REZ L4y

n
addi ti onal deS|reH“|ﬁ@?@ﬂW@ﬁidﬁPEEQWweﬂﬁm%RE“%?% P gt “??EPFV@“ %Ptered
sol utions. 10For tripleed foadtpul Bt mhatacenically haeptbl iandesubsontpdy nasoxivey thee
applied in pure f Qﬁomts Emp@}ygd WRRtNRY a@lecolnbditd FS: beHRMBYRES info tsusiinkd-

general ly be sir adni ni ster themto the skin as conposi tions or
formul ations, Tn 5%%5?ﬁ3?“3%“ﬂf?ﬁ“a der mat ol ogi cal Iy acceptabl e carrier,
which may be a solid or a liquid. Useful solid carriers include finely

di vi ded solids such asTht adtice cavipeppds ofi ther prepapison ghdy | by @difisteredeiniraypngwsly, orsi | i ca,
alum na and the | inlé@em&dsaﬁa;wmﬁlmm ﬂJe&aﬁ Sb18Hoss dfﬂ@hdﬂ@k&ommﬁfo: itERalGREE S Or

gl yCOl S or water- arle%pdon g 0 llP dszh a n OIXIC su agant e?rsexg]r;[s chorHr:%unds can
be” di ssol ved or dP'SPer Sed™ 4 ’“??éb?lve evel's, ronal 1y i theaid of
non-toxi ¢ surfact aprazd m/al.tjceﬁq}dmué p@xf&lnler&§ly\eqlsagqacam@§i “aﬁvfesébﬁﬂﬁl‘)f b fpcgils.

antim crobi al 28ge0hder &difnb@ndibdest stofgOPl iufd B&e phfrfod Raitdn Lfrestrodtiveatogi ven
use. The resultanémkhqgggwﬁggpg§& gﬂ§ can be applied from absorbent pads,
used to 20 inpregnate ages and ot her dressings, or sprayed onto the
affected area using punp-type or aerosol sprayers. Thickeners such as ‘
synthetic polyners, f aﬁhf’?acé‘ti‘f"’dg“aﬂeef?"t“? suifphicfors igjeption g fugian gp dncludestepils

al cohol s, nodifi edquemal doluhanseslsmsmmdktéﬂleq:dwmsman@kmgrmataeuim akedigawhidlago be
enpl oyed with [i quageaCﬁlr {hk ‘é‘{tﬁp&%e&ﬁ rp%&ﬂl%#@ﬂ@&h&%ﬂj%k%? ’lnf\gﬁe%olutghsn&rnent S,

soaps, and t he cation directl g/ skin of the user.
dispersions, optlonally encapsulated in liposomes. In all cases the ultimate dosage form

should be sterile, fluid and stable under the conditions of manufacture and storage. The liquid
carrier or vehicle can be a solvent or liquid dispersion medium comprising, for example,

. water, ethanol, a polyol (for example, glycerol, propylene glycol, liquid polyethylene glycols,

and the like), vegetable oils, nontoxic glyceryl esters, and suitable mixtures thereof. The

30  proper fluidity can be maintained, for example, by the formation of liposomes, by the
maintenance of the required particle size in the case of dispersions or by the use of surfactants.

The prevention of the action of microorganisms can be brought about by various antibacterial

and antifungal agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal,

and the like. In many cases, it will be preferable to include isotonic agents, for example,

35  sugars, buffers or sodium chloride. Prolonged absorption of the injectable compositions can
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25Usef ul dosages of the A2A adenosi ne receptor agonist and the cal ci um
channel bl ocker can be determ ned by conparing their in vitro activity, and
in vivo awoivittop4ien ani mal nodel s. Met hods for the extr apolGa20mmoos24
effective dosages in mce, and other aninmals, to humans are known to the
art; for exanple, see U. S. Pat. No. 4,938,949. The Avi adenosine receptor
agoni st and the cal ci um channel bl ocker are conveniently 30 adm nistered
in unit dosage form for exanple, containing about 0.05 ng to about 500 ng,
conveniently about 0.1 ng to about 250 ng, nobst conveniently, about 1 ng to
about 150 ng of active ingredient per unit dosage form The A2A adenosine
recept or agoni st and the cal ci um channel bl ocker may be conbined in a
single unit dose, or the A2A adenosi ne receptor agoni st and cal ci um channel
bl ocker may be provided each as separate unit dose. The desired dose
may conveniently Bebrgugie St i aheiuit it ths korgbsRiofbQS Ered deBGinglibsingied fol GRS,

adm ni stered at a r Ly for exanple, as two, three, four or
nore sub-doses peBB@dg i h %mﬁp i J%@e itself nmay be further divided, e.g.,

into a nunber of dlscrete | oosel y spaced admi ni strations. The active
conpounds can conveni efffileyjnigsablegy 'ﬂF§?é?@ﬂM@4%TW9Wm§ﬂ%WFﬁ@ﬁé@ﬂ?mﬂsm
transdernmal | y, or thpaéq@irddednmaldt \in @t GHpSRiate SviRdns walk valdaubf e Qhet Dgradiat 150

pg/ kg, prefera lyerﬁ?%x{gd agovl M@Q@g@og& by hwr gg.ma&dmwc%ewefnﬁ ﬁ@\mex about

0.1 to about 10 ri g a{)are teral
adni ni stration th@’@BﬁﬁﬁﬁﬁﬂbﬁéﬁﬁeﬂW@@@hF@HmPﬁmd&ﬁﬁﬁﬁgagﬂf RrgAration 2z
concentration of ﬁnmmiabmyhmmmai&aeabmgnmmmﬂb whitte yigt ef pvad | of tigbetve 0. 1 t o

about 7% The sol ybi.pf: PRY aGABdidhI desﬁraﬁfngrmw,ﬁggn@m e RUGHR Qt%nl@mtgre%' fiers,
antioxidants or buffers. Thé anount of a conpound Fornur (vil) (or

ot her Am adenosi n&®%i@ept or 15 agoni st that has |ncreased aff|n|ty for Am
adenosi ne receptor at pH below pH 7.4) that is admnistered to a subject is
preferably an lamount vitei Opicajadiddsiration ghetadtivacoppakdsphan $erepplxd et forat icon t hat

is less than the &ﬂ;ﬁ%ey% u@,ld@fﬂom@r wmg%epaﬁy Gel deAMDIAE ERATdD Bk RLRIKAT S
((:g::rggﬁ::]gb: g g;e téSnCOIEl Blﬂglréﬁlf W)u?%c}rlls in comgmatlon \Ell aS ato%gwaﬁ?gcl;:%gal)lggarr%]: t he

which may be a solid or a liquid.

Useful solid carriers include finely divided solids such as talc, clay, microcrystalline

15  cellulose, silica, alumina and the like. Useful liquid carriers include water, alcohols or glycols
or water-alcohol/glycol blends, in which the present compounds can be dissolved or dispersed

at effective levels, optionally with the aid of non-toxic surfactants. Adjuvants such as
fragrances and additional antimicrobial agents can be added to optimize the properties for a

given use. The resultant liquid corﬁpositions can be applied from absorbent pads, used to

20  impregnate bandages and other dressings, or sprayed onto the affected area using pump-type
or aerosol sprayers. Thickeners such as synthetic polymers, fatty acids, fatty acid salts and
esters, fatty alcohols, modified celluloses or modified mineral materials can also be employed

with liquid carriers to form spreadable pastes, gels, ointments, soaps, and the like, for

application directly to the skin of the user.

25 Useful dosages of the A,4 adenosine receptor agonist and the calcium channel
‘blocker can be determined by comparing their in vitro activity, and in vivo activity in animal
models. Methods for the extrapolation of effective dosages in mice, and other animals, to

humans are known to the art; for example, see U.S. Pat. No. 4,938,949,

The A, adenosine receptor agonist and the calcium channel blocker are conveniently
30  administered in unit dosage form; for example, containing about 0.05 mg to about 500 mg,
conveniently about 0.1 mg to about 250 mg, most conveniently, about 1 mg to about 150 mg

of active ingredient per unit dosage form. The A, adenosine receptor agonist and the calcium
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20 one half (or one ten thousandth to one fifth, or one ten thousandth to
one twentieth, or one ten thousandth to one hundredth, or one ten

t housandtwoto1ioneiss housandt h, or one thousandth to one kralriGB2010/000324

t housandth to one fifth, or one thousandth to one twentieth, or one
fiftieth to one tenth, or one hundredth to one half, or one hundredth to
one fifth, or one fiftieth to one third, or one fiftieth to one half, or
one fiftieth to one fifth, or one tenth to one half, or one 25tenth to one
fifth) of the EC50 val ue. Preferably the anmount of a conpound that is
adm nistered gives rise to a plasma concentration that is nmaintained for
nore than one hour at one ten thousandth to one half (or one ten thousandth
to one fifth, or one ten thousandth to one twentieth, or one ten thousandth
to one hundredth, or one ten thousandth to one thousandth, or one

t housandth to onechh.aklfbxoclafma&@@fb&bmmwﬂr@dmlﬂtdost &R AbJ dbdnbeine RkepRPFHodifiousandt h
to one twentieth, hundredth to one
hal f, or one hund?ng %J']rl (])Jn(%{]l‘élo rPrfa%QCPQOQ%%d%%h SFEEalm[eetu p‘fo one half, or one
flftleth to one fifth, or one tenth to one half, or one tenth to one fifth)
of the EC50 val ue of tThedesiEshprstmer carvenignly beaetraiad ine sipgdopstoppsglivided doses
Preferably the anmimiisterd b apprapkieé Rervels, Y@ Sxaibls Qs w0, tBred) FodiSdT ok GICREE pat | ON
that i s nmmintatne r. be h d one
hal f, or one t ou%én@ ﬁgg&gmrel%%ngrﬂ&"?gﬁ'dedoré \({)\ﬁe tﬁ%ﬁgt&iﬁ?& %%%SPS%Q

t went | eth, or one®RimH3iEt h and one half, or one hundredth and one fifth,
or one fiftieth and one half, or one flftleth and one fifth, of the EC50
val ue of the conpound Tat aﬁaé\c&ﬁ}ﬁﬁtﬂsicmecdneaae:pnyafeSad&tmsraHd hrally, sublinguallfor t he

avoi dance of dou b&msdkrﬂn@llyﬁ@p@tremghﬂe&t ch(se %ve@som&ml t3 aﬁg 1'56] ﬁ%kg] glreghiglf’ as t he

concentration of the corpound that provokes receptor res
bet ween the 10bas¥Fitdd ¢ @’8@696?“5’ @Ewrfs%ef%{% PHEO- hipxaPenti !fgé@éf){%‘l‘marlesponse
(as determ nedf fdyesighnpl e, using a dose-response curve). The EC50

val ue shoul d be determ ned under standard conditions (bal anced- salt

Ol utions buffered to PQH)ar%nté‘i%l adrE' Qigtmggﬁﬂ: Qﬁﬁo@r{d%r@ éeﬁmisin yq%ko'{lgsoluﬁ&l @'EEd
menbranes, cells and tiss salt solution at pH

7.4 (e.g. cell cuT%ﬁ?@t’ngﬂfﬁfbwfoolrm fagut 12%&?&5? ‘%fyf%{gbl %“b&ﬂ {p abqut Zje. The
Phar macol . (1993) solt@on ng coh@D ptherdngregienest wirhealy bmyulsiigrs,jantioYiddniy artyffet  al (J Med.
Chem (2002) 45, 91-100). The EC50 could also be determ ned in vivo by

nmeasuring A2A adenosi nge Exﬂﬁﬁ%‘ @eonmaam %%uiaQ@Q@IﬁbS(@rsotﬂenAﬂ A6 reckffR! t hy
ani mal, or evep in

under. _nor nal
oxygenat ed bl 0dd, agm““ tth)?tshas mcr’aée& aﬁsng’f Bhite ABens rec%ﬂ“’éSt %{J‘fekgrpz‘j J&t‘hab'ﬁ 7.4) in
a normal healthy zaimnrmred tQ@AP‘tleefr fardfeablyyan qniqunt ahishugivesofise tih @ rednpewad t hat
is adm ni stered n&yceRRtiGhal I than the EC50 value of the compound at Ay, adenosine receptors

(preferably at pH 7.4).

Preferably the peak plasma concentration of the compound is one ten thousandth to
20  one half (or one ten thousandth to one fifth, or one ten thousandth to one twentieth; or one ten
thousandth to one hundredth, or one ten thousandth to one thousandth, or one thousandth to
one half, or one thousandth to one fifth, or one thousandth to one twentieth, or one fiftieth to
one tenth, or one hundredth to one half, or one hundredth to one fifth, or one fiftieth to one
third, or one fiftieth to one half, or one fiftieth to one fifth, or one tenth to one half, or one
25  tenth to one fifth) of the EC50 value.

Preferably the amount of a compound that is administered gives rise to a plasma
concentration that is maintained for more than one hour at one ten thousandth to one half (or
one ten thousandth to one fifth, or one ten thousandth to one twentieth, or one ten thousandth
to one hundredth, or one ten thousandth to one thousandth, or one thousandth to one half; or

30  one thousandth to one fifth, or one thousandth to one twentieth, or one fiftieth to one tenth, or

one hundredth to one half, or one hundredth to one fifth, or one fiftieth to one half, or one
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that results in a peak plasma concentration that is |ess than the Kd val ue
of the conpound at A2A adenosi ne receptors. Preferably the peak pl asna
concent r avoanief4iche conpound i s one ten thousandth to eoe/dsbfo/os240ne ten
t housandth to one fifth, or one ten .thousandth to one twentieth, or one
ten thousandth to one hundredth, or one ten thousandth to one thousandth,
or 25 one thousandth to one half, or one thousandth to one third, or one

t housandth to one fifth, or one thousandth to one twentieth, or one
fiftieth to one tenth, or one hundredth to one half, or one hundredth to
one fifth, or one fiftieth to one half, or one fiftieth to one fifth, or
one tenth to one half, or one tenth to one fifth) of the Kd val ue.
Preferably the amount of the conpound that is admi nistered is an anount
that results 30 in a plasm concentration that is maintained for at |east
one hour between pmah bbRURAREHSNR tealh € MEIRILRAE tenth fo 0B ) dTeHd BasUdkiBe dle One
fifth, nore prefe&@bh¥d9%tw§mm10Q Qousandth and one twentieth, or one
hundredth and one"Ral Af0ne redth and one fifth, or one fiftieth and
one half, or one fiftieth and one fifth, of the Kd value of the conpound at
A2A adenosi ne receptoﬁ§&muymemm*@ﬁ@@aﬁﬁyi@Héf@hHUhﬂmﬁ*Cﬁﬁ@“ﬁﬁhﬁﬁhﬁd t hat
is adm ni stered i BaiRiined B3 thdfe tHah aite ho@ Betvdes oneMhodsajithax@done QAf) 6i0dat thadsindh t hat i1 S

i ntai ned for s MGG A, SN AR LNE kAR DOUSARILY, 400 rans, hal { (or

one ten thousandt housa h, or
one ten thousandt kngrefthoidons Gl pee Altiethind gaedlf, grpne fiftigisapd ﬂ'tetf'ﬁt‘ Gf tB‘“nFeC5

t housandt h, or oneli bfbeSanghttd at 4,4, ademosiiakdeptorDdt pl@Ne t housandth to one fifth,
or one thousandth to one twentieth, or one fiftieth to one tenth, or one

hundredth to one half ’Foxoth é@&@m&%'?g&?ﬂﬁpﬁés% vSlE‘e %cctn]tpgund%rdeﬂ@(?het'él fdskgth to

one half, or one fiftieth to one ftieth to one third, or
one tenth to one PAFERtratgy of fhtecomppuas ! P'6V°5“15|é' ’F"ief"?rh‘fSPB‘Fe PaiRvax etvest L‘Pé of the
. conpound at A2A atiediesidrponrepepiadd he maximum rectie@ résgbnseddsdgernfned, he @opipound at
each receptor showld,bg..AghREJvaed under standard conditi ons using pl asma
menbranes as a source of the A2A adenosine receptors derived either from

ti ssues or cells endogenqusly SSi t hese rec or f I'ls
transfected with DNA 8‘3’&1}:‘8?0 Va@‘ﬁég‘ﬂﬁ ‘{g%@‘"‘é BHEs g"% %°8 ?)fba%'é?rge??

Al ternativel y whoobtige biffersd @p&lrht)lfgniimaet@smngnscxeté isplagegt pterelsrmeﬂgallsb@A
adlenotSI ne ][ecep:] orlsgue]g?fn RedUR g4 buffe@b@m Sflidnl H3N0Y €8 @ cigﬁéil rmdata)el(fdrad)
sel ective for e differe rec or used. i.n buf

salt sol uti onsltS | (amplgasdn Baﬁ" ¥ 51 "mt°° 6{?439)556@%@) °@tgerablya§ g l(220 429)
to determne the Meh@hery (2899 tnidt }/OOEnHleﬁﬁﬁ’sco'tlhésoweldWmmwe" a*mhy@mfaﬂnat A2A
adenosi ne recept oRs. adﬁbﬁlﬁrréaa&dr Wedijted rtshaseamhnaotealthbammraa@veﬂdn dhade 1S

adm ni stered nmay be grmount, 20 that. 18,908 thousandth .t o one half (or
g |
one ten thousandtlerfuse ol e e fit cﬁ"dmona('e Oxy%enae bo oroxag[errl_l o gnﬁcem Went | eth, or

one ten thousandt PPfte'Gdﬁﬁ’yNUW@EﬂW“hbi‘“"m‘\e ten t housandth to one
t housandt h, or one thousandth to one half, or one thousandth to one fifth,
or one thousardth to otemitnmay)tticanbynt eirthean@pobuidf that 8talimihiQerai@aytbe At finoudr one

nundredth o one g gmlﬂmp&t&ﬂ%hontﬂwm tfsh ok Rt vfde P cdphind £ N € O

one hal f, or one to one fifth, or 25
one tenth to one Red¥enoge rsppers Brferdly e 6‘??5"‘?%"‘??1’1’)”‘“67“01 pber ORPMEf SMount  (or
dose) of the conpeurdustddatto gicWas(or ors een thousbrdtdy e ffich, a1 orfa Y alioesasltham orer

tachycardia side ﬁ‘feﬁtﬁﬁ)to?oﬁe%n%hﬂ?dhﬁo%h&n&%dﬁ@:‘%ﬁe érﬂﬁ&akaﬁ&h @%nettﬂﬁsmwlbtreﬁ to
whi ch the conpound Is to b mnlstg\red Prefera

adni ni stered d? vegner"i'°§sé“dt‘hd° ﬁ“eﬁ’f"lﬁghﬂe BHeah 193¢ "6h °‘t‘%%\§‘°‘is§‘%ﬁﬁ’i %t Bn¥d for
nore t han one houpnealioupmith tb ens tvdntats arpd¢ fitidttoto oreaenthadrong lyndradtheo ¢ne halft drousandt h

to one fifth, or G uddRbth to one fifth, or one fiftieth to one half, or one fiftieth to one fifth, or one tenth
to one half, or one tenth to one fifth) of the Kd value.

Preferably the amount of the compound that is administered is an amount that results
30  in a plasma concentration that is maintained for at least one hour between one thousandth and
one half, or one thousandth and one fifth, more preferably between one thousandth and one

twentieth, or one hundredth and one half, or one hundredth and one fifth, or one fiftieth and
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30 thousandth to one twentieth, or one ten thousandth to one hundredth, or
one ten thousandth to one thousandth, or one thousandth to one half, or one
t housandtwoto1ioneishi ft h, or one thousandth to one twent PeriGB2010/000R24
fiftieth to one tenth, or one hundredth to one half, or one hundredth to
one fifth, or one fiftieth to one half, or one fiftieth to one fifth, or
one tenth to one half, or one tenth to one fifth) of the m ni num anount of
t he conpound that gives rise to the side effects. Preferably the
anount adm nistered gives rise to a plasnma concentration that is maintained
for nmore than 1 hour between one thousandth and one half, or one thousandth
and 5o0ne twentieth, or one hundredth or one fiftieth and one half, or one
hundredth or one fiftieth and one fifth of the m ninum dose that gives rise
to the side effects. Alternatively, the anount of the conmpound t hat
is adm ni stered ngy ndMeoddie ARTowIBAd dnb Bkth, 9f MERA WANR BF tho cqlpaBBr £QREAGIE at i ons
that are one ten thousandth to one half (or one ten thousandth to one
fifth, or one t en*fRdtisandth to one twentieth, or one ten thousandth to one
10 hundredth or one ten thousandth to one thousandth, or one thousandth to
one hal f, or one thouStfrblhthe ameypfeof the fompoundsthat isdminipieseisnanamprnt Bat fplts

twenh i etCI h, doh Onemtiiplﬁﬂlﬂa?&hentrﬂloﬂmﬁ lstx];ﬁhihlahned fafmomantwmﬁfudtm tdn@Ghoosaditnhal T, ﬁr
one hundr edt 0 t S tieth to
one third, or % r]eon Iafltf (& o?eﬂénttﬁ)ousagcph t]p +3 ?j'Ja (yr'le en thgt{;'ﬁdtglﬁotlé thnrttetp Q%n} leg or one
tenth to one fiftHyusfth torpae hndisdiypnops 'a‘st‘?%t“‘t?éfh@éﬁt thepsqneify Obtnetthésaftsi&rfbound
that cause bradyca Gilfgor ohytptaedisio Gt fith, ol belidGMAGAS Chic BvesticthEor @i fER:thIo | N
animals of the s tﬁte%%r%%unﬁedtttt b 6 che 00 e GRE oF QTRRLA e L0 De

adm ni stered. Preterab anmount mnistered gives'rise to a plasm
concentration thakelfje O‘F?Eﬁﬁf"rfha‘i’ pPredifth.oF °'ﬁ15]|ﬁé“htth%{‘ﬁ thiyher PRSI IR on It Preie

t housandt h t o 1onetehiab bne(fi@th) cOhEKd @ lue bflte Wedadi bt A, OCadenagnefricéptd®s, Oor one ten

t housandth to one twentieth, or one.ten thousandth to one hundredth, or one

ten thousandth to one Tm@&'ﬁaﬁpstﬁﬁbcowoungQﬁeaéhh&%%@&%nbbetdaeﬁﬂ.@d Hadfang@l one 20
t housandth to one fifth, or one thousandth to one twe h, or. one

fiftieth to one t@RTHPT Ysioe ppsm MEPRANESGE SRR QSH‘&AF’té‘F&l""S‘“BF“??}?E YA RSt h to
one fifth, or onefrdn tissueedrizelts endogreoukimbxpressp thesa eecéprofstar o cdlle trappfected jwitb h, or
one tenth to one Bﬁ}s fvectogren&glgg he %Jﬂ)s&@m&ﬂt@r %he@ tl’ht)emglfvd} aﬁ'olemeﬂyg}&mn Las ma

concentration of the c 0 t hat causes the si ferably the
amount admi ni é? er ¥ gciel\fng‘p'iﬁfsg‘% Aoy agenﬁfnﬁs’ﬁﬁpt?foﬁgleg‘t r"?iefi gﬁ’ lfhattg“\ﬁ ?
mai nt ai ned for novdolabelked) stledtiprufor e diffrent reomterstshrold Pantdd n tffereddpld 7Hh1aF or one

t housandt h and onﬁ,nut.at\@(gtele%thlbu?etaom%latmdnegfbbh49r4zmm)tt u&&m@etthemdgone

hal f, or one hundredt d of the m nimum pl asma
concent rat i on tha?dac ﬂ"éiglsus'g edosflth °°m§?‘1‘“de§t}‘ agenosmerecePEe appropri ate dosage of

the conpound will vary with the age, sex, weight, and condition of the
subj ect Dbei ng treat ed Altehasiveho the gagunighf thelsempoendpistiin ddnfinisredd ey b¢ prsanPmB0 val ue
30 for an A2A2adenSsioRSen RGARIUOG pne hilf Gr diéded thdubah@h to bieFifiR PEAME R4 ihBanly t he
body, and the I’OU{ one Iwe% (r)]rI osng Ite"raft ogra].?dthetto ohe Flﬁ%&{he of or;[enen RALLAR %tee dosage

can readily be determ ned
thousandth, or one thousandth to one half, or one thousandth to one fifth, or one thousandth to

one twentieth, or one fiftieth to one tenth, or one hundredth to one half, or one hundredth to
one fifth, or one fiftieth to one half, or one fiftieth to one third, or one fiftieth to one fifth, or
25  one tenth to one half, or one tenth to one fifth) of the minimum amount (or dose) of the
compound that gives rise to bradycardia, hypotension or tachycardia side effects in animals of
the same species as the subject to which the compound is to be administered. Preferably the
amount administered gives rise to a plasma concentration that is maintained for more than one
hour at one ten thousandth to one half (or one ten thousandth to one fifth, or one ten
30  thousandth to one twentieth, or one ten thousandth to one hundredth, or one ten thousandth to
one thousandth, or one thousandth to one half, or one thousandth to one fifth, or one
thousandth to one twentieth, or one fiftieth to one tenth, or one hundredth to one half, or one

hundredth to one fifth, or one fiftieth to one half, or one fiftieth to one fifth, or one tenth to
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A suitable way to determ ne the appropriate dosage is to assess

cardi ovascul ar changes (for exanple by ecg and bl ood pressure nonitoring)
at or arowodoiine4i€50 val ue of the conmpound for an A2A ademmRineoiRaEept or
to determine the maxi numtol erated dose. The therapeutically effective dose
is then expected to be one ten thousandth to one half (or one ten 5
thousandth to one fifth, or one ten thousandth to one twentieth, or one ten
t housandth to one hundredth, or one ten thousandth to one thousandth, or
one thousandth to one half, or one thousandth to one fifth, or one

t housandth to one twentieth, or one fiftieth to one tenth, or one hundredth
to one half, or one hundredth to one fifth, or one fiftieth to one half, or
one fiftieth to one third, or one fiftieth to one fifth, or one tenth to
one half, or one tenth to one fifth) of 10the maxi mumtol erated dose.

For spongosi ne, tdehdif&encatraus che fith)oLBEmihitan addintdgthé SmBsUABRAE givel hibezo dose
gives rise to pliégﬁmgﬁggentratlons between 0.5 and 0.9 LiA4 (close to the
Kd at adenosi ne A receptors at pH 7.4 see below). Based on this result,
the preferred dosage range for spongosine is 0.03 to 0.3 ng/kg. 15The

m ni num pl asma concentPr&rPY ihcofmosy GAYBSFresiyd ViFnlg helRmiratrcaivdPyBaie rel i ef
in a rat adj uvantmamel fobiorathadir ot bBtwidd Snelhdd@ddiind @ ha, denaltuyndieas t han
the ECS0 of SPONGQSLAfid! tmj uRHRRYP LA Anfof A SRR 2 onc i oSonB RRERXT ML €1 Y

1 tiM The preferre osi n s In gl ve maxi mum pl asma
concentrations be¥ﬂé@ﬂﬁb“@69WﬂWT4??@%ﬁmwvmﬁﬁﬁsﬁ?§ﬁ§§gnrf|cantly | ower than
t hose expected to give an analgesic or an -20anti-inflammatory effect by an
action on this recept Qutemnatively, the AhduBr diatteicordoynd ttapie hdnpiistaddanay hesnaqoeurt | C

concentrations Ofth;tgﬁescrgm Q0 éar;c@meem%w; or.@te,brﬂomm mngﬁarﬁhryonatwo times
the Ki for an A2A adenosi ne_receptor at ggﬁ;@ gosrne 15 to

30 nMis requir edhrRafR RO &Y °’E‘°rf8‘ thqusag hiﬁlgﬁe ‘YIe“f‘ﬁle oLYh PPt hat is
expected to baor elgudredgdon e RO thbwar@B t@ &letthousndgx prent thdusinliditto ¢nadalimount of t he

conpound that is @gclidnith ®l&d B, 08 HRMoEkakiR Do BukitiethDor 0TV i Geh ol AEeRABLAL MAY be
| ess than 6 ng/ kg

0.01,..0.1 r. 0.2
nmy/ kg. The annuntmﬂ% %b%mfggémoﬂaﬂm “@”°8F?§‘@Tmﬁg%ﬁb@°ﬁ%%¥§??%88?5nges are
0.001-10, 0.001- 5to otk t@@l;]_orlbne fiftie§a orte fifil), op One-te@th 1o ong) hadfar-oge tenth to Ene(fifth)jof
0.01-10, 0.01-5, fe RAhimdm str\Qa]corlcentht{o]x oflfle coQ1pclm<5that Qaude l;adycgrdll h@potern&ro@ 5,

0.1-0.4, 0.2- ]I? tachycarjdhi side ef?ects 1B amm%s o(?l]@he same s%fmes as ge s%ﬁ to whch ghe 2 30ng/ kg

Preferred doses fO n)poare | ess
t han 420nyg, prefeF&HFymwe§§ﬂﬂmﬁﬁmyﬁwgmmﬁﬁwemﬁ?@?%Wﬁﬂ%?QH@§?°WHQW“?"Ing, and

preferably at | eathit is maintained for more than one hour at one ten thousandth.to one half (or one ten
thousandth to one fifth, or one ten thousandth to one twentieth, or one ten thousandth to one

hundredth, or one ten thousandth to one thousandth, or one thousandth to one half, or one

20  thousandth to one fifth, or one thousandth to one twentieth, or one fiftieth to one tenth, or one

hundredth to one half, or one hundredth to one fifth, or one fiftieth to one half, or one fiftieth

to one fifth, or one tenth to one half, or one tenth to one fifth) of the minimum plasma

concentration of the compound that causes the side effects.

Preferably the amount administered gives rise to a plasma concentration that is
25  maintained for more than 1 hour between one thousandth and one half, or one thousandth and
one twentieth, or one hundredth or one fiftieth and one half, or one hundredth or one fiftieth

and one fifth, of the minimum plasma concentration that causes the side effects.

The appropriate dosage of the compound will vary with the age, sex, weight, and

condition of the subject being treated, the potency of the compound (such as its EC50 value

30 for an A,, adenosine receptor), its half life, its absorption by the body, and the route of
administration, etc. However, the appropriate dosage can readily be determined by one skilled

in the art.
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0.07, 0.1, 0.7, or 0.8 ng, nore preferably at least 3.5 or 7ng. More
preferably 7-70nmg, 14- 70ny, or 3.5-21ng. It is believed that the
dosage amwonvs/®pei fi ed above are significantly | ower @eop/dBosppEXi nat el y
1000 tinmes | ower) than would be expected to be required for an anal gesic or
an 5anti-inflammatory effect based on the EC50 val ue of the conpound at the
adenosi ne A2A receptor. The preferred dosage anounts specified above
are ainmed at producing plasna concentrations that are approxi mately one
hundredth to one half of the EC50 val ue of the conpound at an A2A adenosi ne
receptor. 10It will be appreciated that an appropriate dosage of the A2A
adenosi ne receptor agonist may be | ess than the dosage that woul d be
required in the absence of the cal cium channel bl ocker because of the
enhanced effect of the Am adenosi ne receptor agonist in the presence of the

cal ci um channel bl ockex suithbld Q¥ &'QéﬂheQﬁe £pblepraf%Aaoﬁ9eeBQ§laﬂas LE&&RLM: agoni st

may be particul arl antae ny sid cts of the
agoni st are reducé%"gﬁi("ig’iaﬁg f))o ?"dgf(’?%d ressu emo"""‘i‘?\gg %?{%‘i“ﬁ&‘&% AR gtl on of
the invention naythbeommelmi for &t ok eddnwetrhpemrtwetehmmtheomah@rlmttdmedp@enﬂl@ agent s,
for exanpl e anal g&.aia&&mmy e @d3fivie ddsOls lma;namerc@cnbeesone BhithbusA8th @Rhtal for ord kRl O dS,

NSALDs. cannabisnol de SO LD, TRINL R00L B n O ALRTY KLU B 01 0) o

ant i hyperal ge5| Cs f’suc apeh cafifiabi 1o °¥6di um or
cal ci um channel 2bywdddih. atmeéﬁn ﬂanﬂlavdﬂ’etplollleetm“i'ae@h or Oﬂaﬁtovsa'ﬂ@p? e@shalﬁtos%e or

DVARDs . " Thlemeaggﬁir}: td@g'ﬁﬁm& oﬁeaﬁoua.ﬁlm th B&W@%&Qa oaa‘ﬁﬁgehﬁo @ﬁﬁéﬂihrbe@he g
prepar ation | SC erei,.n.wl ssar| e ent needs
of the individual gusngbtjlthet((:)fmebha].f orgonf hun dto or{e flﬁy or one gﬁ?tg one l%alf 1E)m? fha%

course, the judgmirene Bird pipae ﬁﬁltﬂe'ﬁdper@‘hmra@tt?nthu%mﬁlalf ?-(ogmeltﬂa!sl%e Bl of t he
cal ci um channab blheekerumrblkhtedoef er ably be a dose of the 25 conpound
conventionally used to decrease bl ood pressure in individuals with

hyper tensi on. Such dos[*%§s§¥}qéj)skne l?h% dgs@ \é{ﬂdl;e(?es;thqgn 2§}§1 lnlhﬁrﬁ‘aﬁpgﬂ §<§O%EE gl\Fsorrsetgxanpl €,

Anl odi pi ne may be admini red t uman su J
Beni di pi ne at 2- 4n*gs"@rfe@elﬁeﬂ°n5d%9§)~eefd’ﬁ ARdge-H#Me Clél‘fe . ey %rﬁf’é“%@? ”Géy,
Cl evi di pi ne at 1- Zdegorpal pHGlarset Ib¥ow)) Basddin) thid @dsul w6 @R ErEIddosge AN Ifdge Of

21ng per hour per g pi ne at 2-6ng once per day, 30N nodi pi ne
at 60ng every 4 ﬁgobf tol.()agq#@!gmgg per hour (1V infusion).

15 The minimum plasma concentration of spongosine giving maximal analgesic relief in
a rat adjuvant model of arthritis was 0.06uM, considerably less than the EC50 of
spongosine at the adenosine A2A receptor which is approximately 1 uM. The
preferred dosing levels in humans give maximum plasma concentrations between 0.005 and
0.5 uM which are significantly lower than those expected to give an analgesic or an

20  anti-inflammatory effect by an action on this receptor.

Alternatively, appropriate therapeutic concentrations of the compound are expected
to be approximately 10-20 times the Ki for an A, adenosine receptor at pH 5.5. Thus, for
$pongosine 15 to 30 nM is required whereas using the Ki at pH7.4 the concentration that is
expected to be required is 20 to 30 pM.

25 It is expected that the amount of the compound that is administered should be 0.001-
15 mg/kg. The amount méy be less than 6 mg/kg. The amount may be at least 0.001, 0.01, 0.1,
or 0.2 mg/kg. The amount may be less than 0.1, or 0.01 mg/kg. Preferred ranges are 0.001-10,
0.001-5, 0.001-2, 0.001-1, 0.001-0.1, 0.001-0.01, 0.01-15, 0.01-10, 0.01-5, 0.01-2, 0.01-1,
0.1-10, 0.1-5, 0.1-2, 0.1-1, 0.1-0.5, 0.1-0.4, 0.2-15, 0.2-10, 0.2-5, 0.2-2, 0.2-1.2, 0.2-1, 0.6-1.2,
30  mg/ke.

Preferred doses for a human subject (for example a 70kg subject) are less than

420mg, preferably less than 28mg, more preferably less than 21mg, and preferably at least
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Enbodi nents of the invention are now described by way of exanple only, with
reference to the acconpanyi ng draw ngs i n which: Figure 1 shows the
results fwomay/dhwse 2A clinical trial in which patient ecsuds2ero/ags2ir om
di abetic neuropathy were asked to rate their pain intensity once per week
followng 5 adm ni stration of 2-nethoxyadenosi ne (2- M0OAd) or a pl acebo.
Fi gure 1A shows the nmedi an change from baseline in 24-hour pain intensity
over 4 weeks for the whole patient population. Figure 1B shows the nedi an
change for a sub-group of the patient popul ation who were admi nistered with
a cal cium channel bl ocker as well as 2-nethoxyadenosine or a pl acebo.
Figure 2A shows the results fromthe Phase 2A clinical trial for patients
who were not 10bei ng adm nistered a cal cium channel bl ocker, and Figure 2B
shows the results for patients who were being adm nistered a cal ci um
channel bl ocker; agdo.1, 0.7, or 0Fgl Gl FiBre refeRBVE: 182518 5ToR RO RER rekRbE 7170, PAL | €Nt s
in the Phase 2A c nlc rial for patients adm nistered with
2- met hoxyadenosi nem(g %é(.?) ) or a placebo. Figure 3A shows the results for
all patients adm nistered with 2-methoxyadenosi ne or a placebo, and Fi gure
3B 15 shows the resul tlsis babipvedthietiteerfiosssdnaiovig spadiffedabave are aignifigiatthi leyera i um
::hannelh bl ocker hWEt@ro)(‘vﬁxﬁtay E000niithds Twer) Bgh Wdukd IBe &pfﬁa B XY AdITaSH BRIg81 ofanp! aCﬁbo
n each case, e r resent Wi t
>50% relief, a%ld ?Hmf{émmm aigec 9 "LeEEgb va[ Eo}the g Pourag%rt%sageﬁl%sén%pmgﬁi ents
with >30%relief. reEf’tlatOExarrpI e Effect of 2-net hoxyaden05| ne on di abetic
neuropathic pain in patients al so taking cal ci um channel bl ockers I n
adPhase 2A gl i nical trihalprefepad URire ambualsf Pécifieg abolO bR dinrbat pedidag prpat hy wer e
adm ni stered 2-net hox n - Ad)
‘pl acebo over a ZSEOP%"%(&%QH(E ﬂre §pp.() "‘Mgga’g 'I’(d(re(gﬁ{?%gnrea lp&sthegﬁsogg%)n fl(&%tenm ty
(di abetic neuropaf"(‘ﬂP@“’E)ﬁlaMZAG‘HE‘émb’iS?‘*P%ek based on an 11 point Likert Scale
(0-10). The patients included some who were al ready being adm nistered with
a cal cium channel bl oakefll @tappredspavienti ap@priastehietagpefahd a  ddadsine Tept@al ci um
channel bl ockers agthHa bl thah bl G ATHAS b Plefifedip e Aoc0 B BREmIAY)

Verapanm |, or Felodip medi an change from basel 1 ne 1 n 24-hour

pain intensity fof a’f‘ﬁ'ebbﬁl?ﬂ Pestige ‘58‘&61‘“&?"?"0‘1&‘(‘ PL the Az plseqsingyerepigr a8efst it er ed a
cal ci um channel bpreekce pf teervalcib oiganchiddckep e lnger dalerafitie St eaderdsie recgta pgonisichannel
bl ocker ) is S hown mlaf'oe Lrg&lraﬁy Jde&ntagelaﬁ tf)re&ehlrlpte% aﬁ}@é’eﬁfé@@gf tMgAﬁé@Jﬁe réhu&eh@t medi an

change for pati enths] adrgl ni st ered 2- met hoxyadenosi ne was 7 bel ow t hose
admi ni st ered vélst p the lower dose.

The combined preparation of the invention may be administered with or without
other therapeutic agents, for example analgesics or anti-inflammatories (such as opiates,
steroids, NSAIDs, cannabinoids, tachykinin modulators, or bradykinin modulators) or anti-
hyperalgesics (such as gabapentin, pregabalin, cannabinoids, sodium or calcium channel

20  modulators, anti-epileptics or anti-depressants), or DMARDs.

The exact regimen for administration of the combined preparation disclosed herein
will necessarily be dependent upon the needs of the individual subject being treated, the type

of treatment and, of course, the judgment of the attending practitioner.

A suitable dose of the calcium channel blocker will preferably be a dose of the

25  compound conventionally used to decrease blood pressure in individuals with hypertension.
Such doses will be known to the skilled person. For example, Amlodipine may be
administered to a human subject at 2.5-10mg per day, Benidipine at 2-4mg once per day,
Cilnidipine at 5-10mg once per day, Clevidipine at 1-32mg per hour (IV infusion) not
exceeding an average of 21mg per hour per 24 hours, Lacidipine at 2-6mg once per day,

30  Nimodipine at 60mg every 4 hours (oral) or 1-2mg per hour (IV infusion).
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5 the placebo. The results specifically for those patients who were

adm ni stered with a cal ci um channel bl ocker as well as 2-nethoxyadenosi ne
or placebwoans/®hmén in Figure 1B. The results show a sipgmidB208WI01324

di fference (P=0.02) in nedian change between those patients already being
adm nistered with a cal cium channel bl ocker who were adm nistered with 2-
nmet hoxyadenosi ne conpared to those given the placebo. For patients

adm ni stered with 2- 10net hoxyadenosi ne, the nedi an change from baseli ne
after 4 weeks was nore than -2.5 (P<0.01), conpared with -0.5 for those

gi ven the pl acebo. Figure 2 shows the medi an change from baseline in
24-hour pain intensity for patients admnistered with 2-nmet hoxyadenosi ne
(2- MeGAd) or a placebo. Figure 2A shows the results for those patients who
were not al so adm nistered with a cal cium channel bl ocker, 15 and Figure
2B shows the results fmoauh@ae)fmt.mmma&mat d88hE Bl w9 reapE SAIgHAE W th a
cal ci um channel blep encet heaccom ! c{svvu'lShl(r)]whltchhat there was no effect of

2- met hoxyadenosi ne 1 h those p?aatn?' Who "Were not al so adninistered with a
cal cium channel bl ocker, but a significant effect of 2-methoxyadenosine on
pain intensity was obsFéguvéth@Grﬁlwaer@tﬂ figon 12 R hasd Hcedinier! rinl in Whidhepativals budating who
were al so adm ni steh @Ebewd hdiropatt atefel st €RBMRIr phth Q&Kﬁy’ oncngiv@bkr Bllovinghows t he
girgﬁg\t,\ggtehgf rregsgér)] e.s%?)g?{zor?e‘&oi‘y% ePostE era)Ag)orapeaCf urefl'ﬁ%ﬁ%ws bt Irngijlan Figure
Fi gure 3B shows th‘@“&eégfbé%ﬂ'é?m?‘k’ﬂcéf qaﬁls*ttenflwver ﬁEee}Sfef?ré‘Fﬂ“@OIaem‘?%P‘ﬂ]@%d

2- met hoxyadenosi neigaé 1P lsieee e malith shege foila Sh-@apioNihs bk Gopdiatida veho G@teCi UM
channel bl ocker. 49 )

adm nistered wit hI{a}rﬁ%Jée %%&r’f%’ Iaaﬁ\réféﬂt“ %loo 1§£§¥6§%?h§’ﬁ§1§%§°5‘\4@‘{6&"?§?°n relief,
and 43% 25 experienced >50% pain relief, when adm nistered

2- et hoxyadenosi ne, cdigysrRAdhons thhresofaiHbs Pasept fliaird wal fupmispiouioereatt ef and
16% who exper ilonc eshg»BGidstprad dicalc@inicednnaMbledkera@iiFigirs LR Ehedls thdiesupd acebidats
Patients in the ctvmeqeaJe I\é£dh1§1&ste@!i§9alcﬁﬂ1rmzjn§e§ﬁg:kérrlﬁd Short form MG |1 pain
questionnaire (SF-MP | zack, Pain, 1987, Aug;30(2):191-7). The rral n
conponent of the SF- I\/PQ 30. consists of 15 descriptors (11 sensary :
affective) which are raBd® SAVEHC MPROBITE fafeyforoRripnt iny e Bhase’ 21, gppical ptrial f‘fﬁ I d, 2 =
noderate or 3 = sexientsudmihisereewigel-netegpi@ssing (2aMadd)) vedpldcebo rRigutee3 Asstions O f t he

intensity rank valdas®kh: ;nfb@newmﬁm@ebe@mmz R%oxﬁ@ﬁ%ﬁnap?atgbg%dﬁé%re@ﬁd total

descri ptors. sent Pal n it PPl ) i ndex
of the stand arg Ngbwéﬁﬁm%{‘i@f%t?gfmq) 13¥ 6 steée a'rtléa % channel %ﬂ&er %é@

pati ents who wer easzdrmtqrnds’tltéﬂeuthwyedqm@nm!tahbw?adeqadlsqaﬂethtamerash@ai @ am
channel bl ocker expehid@RERS paderkserit S5io0Rlief AndliRtI@hter PRI bArd Bl Ypr3GAT €
(P<0.03), a reductélgrgsv!” Q@)rnl ated by the VAS (P<0.02), and a reduction in
present pain i nt eRo %5 °52f§ There was al so a reduction in the
G obal | npression of Change Clinical global 5inpression of change (CAC) -
7 point scale (P<0.02), and patient gl obal inpression of change (PG C) -7
point scale (favourable effect).

20  Example

Effect of 2-methoxyadenosine on diabetic neuropathic pain in_patients also taking _calcium

channel blockers

In a Phase 2A clinical trial, patients suffering from diabetic neuropathy were

administered 2-methoxyadenosine (2-MeOAd)) (7mg 3 times per day) or a placebo over a

25  four week period, and asked to rate their pain intensity (diabetic neuropathic pain) once per
week based on an 11 point Likert Scale (0-10). The patients included some who were already

being administered with a calcium channel blocker at a conventional therapeutic dose. The
calcium channel blockers administered included Amlodipine (5-10mg once per day),

Verapamil, or Felodipine.
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Clainms |.A conbi ned preparation conprising an A2A adenosi ne receptor

agoni st and a cal ci um channel bl ocker. 2. A conbined preparation according

to cl ai mwo 2bowooemeadmi ni strati on or sequenti al
adenosi ne receptor agoni st and the cal ci um channel

5adm ni etraiB20m0/@i32the A2A
bl ocker to a subject.

3. A conbined preparation according to claim11 or 2, which includes a
phar maceutically acceptable carrier, excipient, or diluent. 4. A conbined

preparation according to any preceding claimfor use as a nedi canent.

105. A

conbi ned preparation according to any of clains 1 to 3 for preventing,

treating, or aneliorating a pathol ogica

treated, or aneliorated by agoni smof an A2A adenosi ne receptor.
conbi ned preparation according to any of clains 1 to 3 for preventing,

treating, or aneliorating pain, inflammtion, cancer, auto-inmune disease,
i schem a-reperfusion nma,» HEdyan clﬂaﬁg@l&brh e@aue inSERSH Siin lﬁ@.atylf& ths ek poperanon

neur odegener ati on
to 3 for preventi

of di abetes,
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channel blocker as well as 2-methoxyadenosine or placebo are shown in Figure 1B. The
results show a significant difference (P=0.02) in median change between those patients

already being administered with a calcium channel blocker who were administered with 2-

methoxyadenosine compared to those given the placebo. For patients administered with 2-

methoxyadenosine, the median change from baseline after 4 weeks was more than -2.5

(P<0.01), compared with -0.5 for those given the placebo.

Figure 2 shows the median change from baseline in 24-hour pain intensity for
patients administered with 2-methoxyadenosine (2-MeOAd) or a placebo. Figure 2A shows
the results for those patients who were not also administered with a calcium channel blocker,
and Figure 2B shows the results for those patients that were also administered with a calcium
channel] blocker. The results show that there was no effect of 2-methoxyadenosine in those
patients who were not also administered with a calcium channel blocker, but a significant
effect of 2-methoxyadenosine on pain intensity was observed compared with placebo in those

patients who were also administered with a calcium channel blocker.

Figure 3 shows the percentage of responders from those patients in the clinical trial.
Figure 3A shows the responder rate for all of the patients in the trial, and Figure 3B shdws the
responder rate just for the patents administered 2-methoxyadenosine or placebo who were also
administered with a calcium channel blocker. The results show that 74% patients who were
also administered with a calcium channel blocker experienced >30% pain relief, and 43%
experiencéd >50% pain relief, when administered 2-methoxyadenosine, compared with 32%
who experienced >30% pain relief and 16% who experienced >50% pain relief when

administered the placebo.

Patients in the clinical trial also completed the Short form McGill pain questionnaire
(SF-MPQ) (Melzack, Pain, 1987, Aug;30(2):191-7). The main component of the SF-MPQ
consists of 15 descriptors (11 sensory; 4 affective) which are rated on an intensity scale as 0 =
none, 1 = mild, 2 = moderate or 3 = severe. Three pain scores are derived from the sum of the
intensity rank values of the words chosen for sensory, affective and total descriptors. The SF-
MPQ also includes the Present Pain Intensity (PPI) index of the standard MPQ and a visual
analogue scale (VAS).
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of a nedi canent for preventing, treating, or aneliorating a pathol ogical
condition that can be prevented, treated, or aneliorated by agoni sm of an
A2A adenowoneiwmempt or. 9. Use of a conbi ned preparati eaTamorodion4t 0 any
of claims 1 to 3 in the manufacture of a nedicanment for preventing,
treating, or anmeliorating pain, inflammation, cancer, auto- 25i nmune

di sease, ischem a-reperfusion injury, epilepsy, sepsis, septic shock, or
neur odegeneration. 10. Use of a conbi ned preparation according to any of
claims 1 to 3 in the manufacture of a nedi canent for preventing, treating,
or aneliorating vascular conplications of diabetes, in particular

m crovascul ar conplications of diabetes, including diabetic neuropathy,

di abetic neuropathic pain, diabetic skin ulceration and dernopat hy,

di abetic ki dney di sease, or diabetic retinopathy, or macrovascul ar
conplications of di abetrese pitiestd Wb Wge Gdkininaasitul- ﬂé’thod}a%asﬁﬁ a8 a2 RQALH
%:rez;sﬁ tﬁé ﬁzg\oggh%ﬁeg ls)liggrl](grgg‘geegénceg ré%uctlynslgto??ga%rm ensi score @Q&’OHB %\a:g Prg i glr ﬁhlma
(1): wherein Ris P@“&teéfok@%(\}"\sa@ao 0R), png a@lché‘P“ ‘H;’“’S@Y‘ P%P ‘?}Pfﬁll‘yrf&??@&ll cally
acceptabl e salt thereof. 1012. A conbi ned preparation or use according to
claim 1rlrb whgr ein the AnZAwvadBHastdigion QthﬁepGQBal ARG of CARARE: | (9iRiSal PBINJOSI Ne.
13. A conbi ned pyep ccC

aherein tho AR aqBraep nd et RRIA°C st B ABY Bl ol Eull Tkt
the fol | owi ng for rt"gePEIq) = [ Rein yeale (fa"OUFab‘e effec‘)

y of
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15 20 NH2 Swherein: when X = OH, R1L is Cl or C4-C6 al km (preferably
C5-C6 al km, OCH2Cycl oproPYl, OCH2Cycl opentyl,

0- (2, 2, 3,8oteiwmiicaor o- cycl oButyl ), phenoxy, substit ut edCploB20My001324
(preferably substituted with nitrile (preferably 4-nitrile), 4-nethyl,
phenyl (preferably 3- phenyl), 3-brono, 3-isopropyl, 2-methyl,
2,4-difluoro, 2,5-difluoro, 3,4-difluoro, 2,3,5- 10 trifluoro, or
(3-nethyl, 4-fluoro)), OCH2CH2OH, OCH2CHF2, (5-indanyl)oxy, Cl, C2, C5, or
C6 al kylamino, (R) or (S)-seca.itylamno, C5 or C6 cycl oal kyl am no,
exonor bor nane am no, (N-nethyl, Nisoanylam no), phenylam no, phenyl am no
with either nethoxy or fluoro substituents, a C2 sul fone group, a C7 alkyl
group, a cyano group, a CONH2 group, or 3,5-dinethyl phenyl; or 15when X =
H Rl is n-hexyloxy;, R2 N <

Claims

1. A combined preparation comprising an A,4 adenosine receptor agonist and a calcium

channel blocker.

2. A combined preparation according to claim 1, for co-administration or sequential
S administration of the A,, adenosine receptor agonist and the calcium channel blocker to a

subject.

3. A combined preparation according to claim 1 or 2, which includes a pharmaceutically

acceptable carrier, excipient, or diluent.
4. A combined preparation according to any preceding claim for use as a medicament.

10 5. A combined preparation according to any of claims 1 to 3 for preventing, treating, or
ameliorating a pathological condition that can be prevented, treated, or ameliorated by

agonism of an A4 adenosine receptor.

6. A combined preparation according to any of claims 1 to 3 for preventing, treating, or
ameliorating pain, inflammation, cancer, auto-immune disease, ischemia-reperfusion injury,

15 epilepsy, sepsis, septic shock, or neurodegeneration.

7. A combined preparation according to any of claims 1 to 3 for preventing, treating, or
ameliorating microvascular complications of diabetes, including diabetic neuropathy, diabetic
neuropathic pain, diabetic skin ulceration and dermopathy, diabetic kidney disease, or diabetic

retinopathy.

20 8. Use of a combined preparation according to any of claims 1 to 3 in the manufacture
of a medicament for preventing, treating, or ameliorating a pathological condition that can be

prevented, treated, or ameliorated by agonism of an A4 adenosine receptor.

9. Use of a combined preparation according to any of claims 1 to 3 in the manufacture
of a medicament for preventing, treating, or ameliorating pain, inflammation, cancer, auto-
25  immune disease, ischemia-reperfusion injury, epilepsy, sepsis, septic shock, or

neurodegeneration.

10. Use of a combined preparation according to any of claims 1 to 3 in the manufacture
of a medicament for preventing, treating, or ameliorating vascular complications of diabetes,

in particular microvascular complications of diabetes, including diabetic neuropathy, diabetic
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N HO HH HH OHOH wherein R2 is NMe2, N-(2-isopentenyl), piperazinyl,

(N-Me, N-benzyl), (N-Me, NSCH2Fh(3-Br)), (N-Me, N CH2Ph(3-CF3)), or (N M,
N ( 2- et hwoyetiphiey, or OCH2Cycl opentyl ; (1'V) wherei mcTAdBrommoRk4= H, R3
is an isopropyl group, and R2 is either NH2, a nethylam no group (NHW) or
an isoanyl group (CH2CH2CHWe2); or

neuropathic pain, diabetic skin ulceration and dermopathy, diabetic kidney disease, or diabetic
retinopathy, or macrovascular complications of diabetes, including cardiovascular disease or

heart disease.

11. A combined preparation or use according to any preceding claim, wherein the A,

5  adenosine receptor agonist comprises a compound of formula (I):

wherein R is C;_4 alkoxy and X is OH or H;

or a pharmaceutically acceptable salt thereof.

10 12 A combined preparation or use according to claim 11, wherein the A, adenosine

receptor agonist comprises spongosine.

13. A combined preparation or use according to any of claims 1 to 10, wherein the Aza

adenosine receptor agonist comprises a compound of any of the following formulae (II)-(VII):

15

20
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when RL = H R3is H and R2 is NH2; .or when RL is Owe, R3is Ph, and R2 is
NH2; or when Rl is NHCH2CH2CH2CH2CH2Me, R3 is CH2CH2CH2Me, and R2 is NH2,
15 wher ewo 2BRdi/dos168- pr opyl or NHCH2CH3; R2 HO HH HH CHeHdr(c#2piwvdoes2ei n:

)

5 wherein:
when X = OH, Ry is Cy or C4-C¢ alkoxy (preferably Cs-Cg alkoxy), OCH,Cyclopropyl,
OCH,Cyclopentyl, 0-(2,2,3,3-tetrafluoro-cycloButyl), phenoxy, substituted phenoxy
(preferably substituted with nitrile (preferably 4-nitrile), 4-methyl, phenyl (preferably 3-
phenyl), 3-bromo, 3-isopropyl, 2-methyl, 2,4-difluoro, 2,5-difluoro, 3,4-difluoro, 2,3,5-

10 trifluoro, or (3-methyl,4-fluoro)), OCH,CH,OH, OCH,CHF,, (5-indanyl)oxy, C4, C,, Cs,
or Ce alkylamino, (R) or (S)-sec-Butylamino, Cs or Cs cycloalkylamino, exo-
norbornane amino, (N-methyl, N-isoamylamino), phenylamino, phenylamino with
either methoxy or fluoro substituents, a C, sulfone group, a C; alkyl group, a cyano
group, a CONH, group, or 3,5-dimethylpheny!: or

15  when X =H, Ry is n-hexyloxy;
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Rl is NHCycl ohexyl when R2 is NMe2; or Rl is Ovw when R2 is NBBenzyl;
HO (VIl) 5wherein RL is NHCycl ohexyl, NHCycl opentyl, or NH n-Hexyl; or

phar mmcewocalllwp4wecept abl e salt thereof.
use according to any preceding claim wherein the 10cal ci um channel

conprises a di hydropyridi ne, a phenyl al kyl am ne, or a benzot hi azepi ne.
A nethod of prevention, treatnent, or anelioration of a pathol ogical

condition that can be prevented, treated, or aneliorated by agoni sm of
A2A adenosi ne receptor, which conprises adm nistering an A2A adenosi ne
receptor agoni st and a cal ci um channel bl ocker to a 15subject in need of

such prevention,

5

10

15

treatnent, or anelioration.

HO

(I

wherein R, is NMe;,, N-(2-isopenteny!), piperazinyl, (N-Me, N-benzyl), (N-Me, N-
CH;Ph(3-Br)), (N-Me, N-CH,Ph(3-CF3)), or (N-Me, N-(2-methoxyethyl)), or
OCH,Cyclopentyl;

()

‘Wherein:

when Ry = H, Rj is an isopropyl group, and R; is either NH, a methylamino group
(NHMe) or an isoamy! group (CH,CH,CHMe;); or

when Ry = H, Ryis H, and R, is NH,; or

when R; is OMe, R3 is Ph, and R, is NH; or

when Ry is NHCH,CH,CH,CH,CH,Me, R; is CH,CH,CH,Me, and R; is NHy;

30
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14. A conbi nedTBRpay@ii2en or
bl ocker

15.
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16. A nethod of prevention, treatnent, or anelioration of pain,

i nfl ammati on, cancer, auto-inmune di sease, ischem a-reperfusion injury,

epi | epsy,weeapsiim4iesepti ¢ shock, or neurodegenerati on, WRCTIGER20MPNIRES

adm ni stering an A2A adenosi ne receptor agoni st and a cal ci um channel

bl ocker to a subject in need of such prevention, treatnent, or
anelioration. 2017. A nethod of prevention, treatnent, or anelioration of
vascul ar conplications of diabetes, in particular mcrovascul ar
conplications of diabetes, including diabetic neuropathy, diabetic

neur opat hi ¢ pain, diabetic skin ulceration and dertnopathy, diabetic kidney
di sease, or diabetic retinopathy, or nmacrovascul ar conplications of

di abet es, including cardiovascul ar di sease or heart disease, which
conprises adm ni stering an A2A adenosi ne receptor agoni st 25and a cal ci um
channel bl ocker to a subject in need of such prevention, treatnent, or
anelioration. WO 2011/004166PCT/ GB2010/001324 18. W2met hod according to
any of claims 15 to 17, wherein the A2A adenosine regceptor agonist and the
cal ci um channel bl ocker are co-adni ni stered t@_the ect. 19. A nethod
according to any of clainms 15 to 17, wherein A adenosi ne receptor
agoni st and the cal ci um channel bl ocker are<édn1 steref sequentially to

t he subject. 520A nmethod according to claim t he A2A adenosi ne
receptor agonist and the cal ci um channel dm nistered to the
subj ect within 24 hours qf each fbther.

T

wherein R, is n-propyl or NHCH,CHj;

VD

10
wherein:

R, is NHCyclohexyl when R; is NMe,; or
R, is OMe when R, is NHBenzyl;
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(Vi)
S wherein R1 is NHCyclohexyl, NHCyclopentyl, or NH-n-Hexyl;

or a pharmaceutically acceptable salt thereof.

14, A combined preparation or use according to any preceding claim, wherein the
10 calcium channel blocker comprises a dihydropyridine, a phenylalkylamine, or a

benzothiazepine.

15. A method of prevention, treatment, or amelioration of a pathological condition that
can be prevented, treated, or ameliorated by agonism of an A, adenosine receptor, which
comprises administering an A, adenosine receptor agonist and a calcium channel blocker to a

15 subject in need of such prevention, treatment, or amelioration.

16. A method of prevention, treatment, or amelioration of pain, inflammation, cancer,
auto-immune disease, ischemia-reperfusion injury, epilepsy, sepsis, septic shock, or
neurodegeneration, which comprises administering an A, adenosine receptor agonist and a

calcium channel blocker to a subject in need of such prevention, treatment, or amelioration.

20 17. A method of prevention, treatment, or amelioration of vascular complications of
diabetes, in particular microvascular complications of diabetes, including diabetic neuropathy,
diabetic neuropathic pain, diabetic skin ulceration and dermopathy, diabetic kidney disease, or
diabetic retinopathy, or macrovascular complications of diabetes, including cardiovascular
disease or heart disease, which comprises administering an A,4 adenosine receptor agonist

25 and a calcium channel blocker to a subject in need of such prevention, treatment, or

amelioration.
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18. A method according to any of claims 15 to 17, wherein the A,, adenosine receptor

agonist and the calcium channel blocker are co-administered to the subject.

19. A method according to any of claims 15 to 17, wherein the A;, adenosine receptor

agonist and the calcium channel blocker are administered sequentially to the subject.

S 20 A method according to claim 19, wherein the A,, adenosine receptor agonist and the

calcium channel blocker are administered to the subject within 24 hours of each other.
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