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Some strategies for the treatment of Parkinson's disease are based on transmitter
replacement therapy (L-dihydroxyphenylacetic acid (L-DOPA)), inhibition of monoamine
oxidase (e.g., Deprenyl™), dopamine receptor agonists (e.g., bromocriptine and apomorphine)

25  and anticholinergics (e.g., benztrophine, orphenadrine). Transmitter replacement therapy may
not provide consistent clinical benefit, especially after prolonged treatment when "on-off"
symptoms develop. Furthermore, such treatments have also been associated with involuntary

movements of athetosis and chorea, nausea and vomiting. Additionally, current therapies do not
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vascul ar di seases, including atherosclerosis, restenosis and sepsis.
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10 (1) rewheoei n:2349-238%, wischRhBR¥offed b &ﬁé@aéemh its ¥RES). RezaitdaRgNY |
or said heteroaryl roup may be optionally 15substituted with al kyl,

al ko¥y, MW bsemprovidsd on the gdemogne %Mé??ﬁptqfeﬁﬂtfi@“ﬁt BoV-gP2cfuwans, Y etal., Soc.
Neurosci. Abstr. 1997,23, 119.14; and Kanda, T. et al., Ann. Neurol. 1998,43(4), 507-513, each

of which is incorporated by reference in its entirety).

Non-xanthine structures sharing these pharmacological properties include SCH 58261
and its derivatives (Baraldi, P. G. et al., J. Med Chem. 1996, 39, 1164-71, which is incorporated

20 by reference in its entirety). SCH 58261 (7-(2-phenylethyl)-5-aminc-2-(2-furyl}-pyrazolo-
[4,3-e]-1,2,4triazolo[1,5-c] pyrimidine) is reported as effective in the treatment of movement
disorders (Ongini, E. Drug Dev. Res. 1997, 42(2), 63-70, which is incorporated by reference in
its entirety) and has been followed up by a later series of compounds (Baraldi, P. G. et al., J.
Med, Chem. 1998,41(12), 2126-2133, which is incorporated by reference in its entirety).

25 Accordingly, blocking of purine receptors, particularly adenosine receptors, and more
particularly adenosine Aga receptors may be beneficial in treatment or prevention of movement
disorders such as Parkinson's disease, Restless leg syndrome and nocturnal myoclonus, or
disorders such as depression, cognitive, or memory impairment, acute and chronic pain, ADHD

or narcolepsy, or for neuroprotection in a subject.



20 or Ra and 125 together with the atomto which they are attached
forma 3 to 8 nmenbered saturated or partially saturated hydrocarbon
ring or forma 4 to 8 nenbered saturated or partially saturated
het er ocyl i woramgisesnpri sing a ring nenber sel ected frone@®rcioR3)o1s8d
S; WD 2009/ 156737PCT/ GB2009/ 001605 8 12.2 is H, al kyl or

het er ocycl oal kyl , wherein said al kyl nmay optionally be substituted

wi th hal o, al koxy or heterocycloallcyl; provided that 122 is

sel ected from heterocycl oal kyl and al kyl substituted by halo, allanty
or 5 heterocycl oal kyl, when Rl is furan-2-yl1 or 5-nethyl-furan-2-yl
and Ra and Rb are both H R3 is Hor afkyl; wherein: heteroaryl is a

5 or 6 menber ' 1 LSl : | .
cel et ed 11 or R Qiae i HREBAA S 2% b (RSO TEF AR enton
of the aPwdiegtioprBOHRA55083 Al.rvdiigh inincorpenatsd dyl referencesn gsleitibtydr ocar bon
containing up to 10 carbon atons; heterocycloal kyl is a CIlinked or
N-1inked 3 to 10 nenbered non-aronmatic, nonocyclic ring, wherein said
het er ocycl oal kyl ring conpHES€RIPTION OF THEINVENEIGNTr s i ndependent |y
selected fromN, N(R4), S(0)q and 0; 20 R4 is Hor alkyl; qis 0, 1
or 2; 25and tautoners, stereoisoners, pharmaceutically acceptable
salts and sol Thetoesipbinels ebthe present invemtioanreaspeite albmsine &s £ Bitagonisan tThes)

Doy, AT BBl o B NP e lin &% e bidiphy Bkt Srlih e
2009/ 1561k3epRE E/Vjﬁﬁﬁﬁtﬂélﬁﬁﬁeﬁ ng a&n?sine recelpt'brﬁ@a ﬁﬁ?ﬁfﬁ;). Brglenifﬂﬂh?t%@‘ e cﬁmpounds
I nventi o rovides an N-oxide o cQnmou . or a as herein
o § ned. S4B BéishE v oD Sain e mak sl R OMTng o eapitabe esbit (R Bk

't wih | dienosiebed siraeptot Whn @aiphft fo LOWAGIBRSIN oL ReclérestRbniktavent i on
may exi st .in hsolv t%g, for exanple hydrated,- as well as_unsol vated
forms. |teigady tﬁoﬁé% BAOSING Se TeReRiOri A VaRtageats for thy &srsonsiiliscpssedibriees
all such sol vEteederdosin®Bys receptar is highly abundant in bone marrow macrophages and

vascular smooth muscle. Agg receptor knockout studies have demonstrated that removal of the
Agp receptor in mice produces a higher level of vascular injury following femoral artery injury

15 than seen in wild-type mice, the signal for which originates from bone marrow cells (Yang et
al., 2008). Vascular injury represents a critical initiating event in the pathogenesis of various
vascular diseases, including atherosclerosis, restenosis and sepsis. It is therefore likely that
sustained antagonism of adenosine Asp receptors increases the likelihood of vascular injury, and
provokes the onset of various vascular diseases. A high degree of selectivity for antagonism of

20  adenosine Aja versus Agp receptors is therefore a highly desirable feature, especially in an anti-
Parkinson’s treatment, the target disease population for which is likely to be elderly and at risk
of developing vascular disease heart disease (Yang D, Koupenova M, McCrann DJ, Kopeikina
KJ, Kagan HM, Schreiber BM, and Ravid K (2008) “The A2b adenosine receptor protects
against vascular injury”, Proc. Natl. Acad Sci. 105(2): 792-796).

25 As previously mentioned, the compounds of the present invention also show greater
selectivity for the adenosine Aja receptor than for the adenosine As receptor. Again, this
selectivity has significant benefits, as discussed below.

Adenosine released during cardiac ischemia exerts a potent, protective effect in the
heart. There is strong evidence that activation of adenosine Az receptors plays a large part in

30  mediating this protection (Liang and Jacobson, 1998). It is likely therefore that sustained



In an aspect, the present invention provides a pharnaceuti cal

conposition includes a pharmaceutically acceptable carrier and a
conpound of fornula (1) as defined above, or a 10 pharmaceutically
accept abl eweahdviiss73s0l vat e t her eof . I n an aspect ,PdIEBRIBBENE

invention provides a nethod of treating a disorder conprising

adm nistering an effective dose of a conpound of fornula (1), or a
phar maceutical ly acceptable salt or solvate thereof, to a subject in
need of treatnent of a disorder treatable by purine receptor

bl ocki ng. 15In an aspect, the present invention provides a conpound
of formula (1), or a pharmaceutically acceptable salt or solvate

t her eof i t I r . 1pe
Fecept or T ek P dfosdad st Bl e ncest il hodkiof Brileioht sl
provi des fibgrany prs-axéting pr developipe isclehenic Heart diskase (Suph asongima or heart failure. A

phar maceyt.i : . or te thereo in.the
ot act G2k areSoRERRRAR tfaaiyg of AN ARG SEM s fagetorea
t r eat abl bighly dssirabledfeatere eqspepiallylimarkantigParkinson’s tiehenent, shertatget disetsebe

rel at ed funct.i oni of rine receptqrs.. The subject. c be
b nesq B RBR e L BROD B a6 8P Hobie W ST el P
adenosi néacidvén Kec@pPR)r A phifdicloglea polelef the adenbsinetA ey Susthirgar der. The
novenent di.sorder can r ki nson. li , Restless |egs syndrone
or noctufﬂgppﬁV%@Wbﬁﬁ??ﬁgi cﬁigﬁbggﬁgﬁﬁégggﬁrder can be drug-i nduced
25 Par ki nsoni sm post-encephalitic Parkinsonism Parkinsonisminduced
by poi soning or post-traumatic Parkinson's disease. The novenent
disorderﬂkﬁ%mggt%FH@?%@?PV@“@hBBWﬂﬁEPEQPmﬁﬁPE rmpiaehi ngt on' s di sease,
mul ti pl e system atrophy, corticobasal dggeneration, WIson's disease,

Hal | errorden- Spat z di sease, progressjvelpallidal atrophy,
Dopa- responsi ve dystoni a- Par ki nsong“s asticity or other disorders
R

of the basal ganglia which result irn ias. 10 The
treatment can include adm nister] o the sﬁbject an additional drug
useful in the treatnent of noveffentl di sorders. The additional drug
useful in the treatnent of nove di sorders can be a drug useful in

the treatnment of Parkinson's diRSease, such as, for exanple, LDOPA or
a dopgm ne agoni st. The di sordezpcCan gae depregfion, a cognitive or
menory 5 inpairnment disorder, acute or chroni ¢’ pain, ADHD or

nar col epsy. The cognitive or nenory inpairnent disorder can be
AIzheinekG%,gisease. In an aspect, the present invention provides
subset o ﬁe'conpounds of formula (1), wherein: to Rl is selected
fromthe group consisting of 5-nethyl-furan-2-yl, phenyl and

4- met hyl £, hi azol =2-. v1; is H ar, al kyl; s H.or alkyl: or and
Rb ¢ ot Rel® KRPh 05 et b e e R P i elTauad et B e aPhoagy §
menbes edsubStitamt withtaldgl, AlkdxptalklenCt ng or forma 5 or 6 nenbered
saturated heterocyclic ring conprising a ring nenber selected from O,
N(R3) and S; R2 is H, alkyl, al koxyallcyl- or heterocycl oal kyl;

provi dedRt k&t of3kyi;s H, al koxyal kyl - or heterocycl oal kyl when R is
5-nmet hyl -furan-2-yl and Ra and Rb are both H, 20 123 is H or al kyl;
wherein heteroaryl, alkyl (or the allcyl group of the al koxy or

al koxyal RY{s rosamg); and het erocycl oal kyl are as previously defined,;

20
or R? and R® together with the atom to which they are attached form a 3 to 8 membered
saturated or partially saturated hydrocarbon ring or form a 4 to § membered saturated or

partially saturated heterocylic ring comprising a ring member selected from O, N(R?) and S;



and tautomers, stereoisoners, pharnaceutically acceptable salts and
sol vates thereof. 25 The present invention also conprises the
foll ow ng aspects and conbi nati ons t hereof: I n an aspect, the
present i nwertbovaser ovi des a conmpound of fornula (1) whareeseeiooss
sel ected from phenyl and heteroaryl, wherein said phenyl or said

het eroaryl may be optionally substituted with alkyl or alkoxy. 11 In
an aspect, the present invention provides a conpound of formula (I)
wherein Rl is selected fromphenyl, thienyl, furanyl, pyrrolyl,
pyrazolyl, imdazoyl, oxazolyl, isoxazolyl and thiazolyl, wherein
each may be optionally substituted wité€ alkyl or al koxy. In an

aspect, khg PLAESEMhetefEEaL j f.f :
wherein 121}?3&23el g(?t ega%drl%‘gﬂegéfng ,é%@ﬁ?ﬁnw%@ﬁﬁf%%%Vg‘mhalc”
2- i m dazdkoxy orheirepepilalkylband 2-t hi azol yl, wherein each may be
optionally substituted with al kyl or al koxy. In an aspect, the

present invention provides a conpound of forrmula (1) wherein Rl is
sel ect edprbvided Bankt ik ydlectad fmm [Rtarbcycivhiipldnd atigl shbstizotay by halazditoxg oyl .

(1) “hor bl tBoR SBRER. p (P} B Begyl AR 2 f QIR T Ok WO °

present invention provides a conpound of forrmula (1) wherein r and Rb
t oget her i the.atomto which they are attached forma 4 to 6
member edRs]‘gH]?raaﬁlS'& hydrocarbon ring or forma 5 or 6 nenbered
saturated heterocylic ring conprising a ring nenber selected fromO
and N( R?,%v wherein R3 is as previously defined. 15In an aspect, the
pr esent Rs7&ht i on provi des a conmpound of formula (1) wherein |le and
Rb together with the atomto which they are attached forma

tetrahydropyryl ring, cycloputyl ring, a cyclopentyl ring or a

cycl ohexyl ril%&roarﬁ?sa? ‘Prné/ MG PWa?ngF@é@ﬁngioﬁ?@hWWgﬁW%es a
conmpound of fseletil BofnlN, NRE! Shid e and BY are independently sel ected
fromH and (Cl-C6)al kyl. 20l n an aspect, the present invention

provi des a conmpound of formula (1) wherein Ra and Rb are

i ndependent | yaug@ (R ehe i P bk M1 dKoBY dﬁ}zsﬁp) is a linear dr'br@feh@bRBkted t he

present invention provides a conpound of formula (1) wherein r and Rb
are bbth H 2yPPcaRonenkining yHe 19 cadenttomsyent i on provi des a conpound
of fornmula (1) wherein R2 is

heterocycloalkyl is a C-linked or N-linked 3 to 10 membered non-aromatic, monocyclic
ring, wherein said heterocycloalkyl ring comprises 1, 2 or 3 ring members independently
selected from N, N(R"), $(0), and O;

20
R*is H or alkyl;

qis0, L or2;
25  and tautomers, stereoisomers, pharmaceutically acceptable salts and solvates thereof.

In an aspect the present invention provides a prodrug of a compound of formula (I} as

herein defined, or a pharmaceutically acceptable salt thereof,



selected fromH, (Cl-C6)alkyl and heterocycloallcyl, wherein said
(Cl-C6)al kyl may optionally be substituted wth fluoro,

(G -C6) al koxy, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and
pi peti di nywo 200bAsém7 an aspect, t he present invention priiGER0s01605
conmpound of formula (1) wherein R2 is selected fromH, (Cl-C4)alkyl
and tetrahydrofuranyl, wherein said (Cl-C4)allcyl may optionally be
substituted with fluoro, (Cl-C3)al koxy and tetrahydrofuranyl.

In an aspect, the present invention provides a conpound of formula
(I') wherein R2 is 5 selected fromH and tetrahydrofuranyl. In
an aspect, heteroaryl is a 5 nmenbered @gromatic ring, containing one
or two N atong, ' 0 to

one S or one B A5set i ReEhO G BGiablin Hshll of ko Riubl o AT B,
an aspechereih defired oyral poedriyydr pharmmeéticallyleecepiabler saB tireesvifier ed
non-aromatic, nonocycle ring, wherein said ring conprises 1 or 2 ring
menbers i ndependently selected fromNR4 and 0; wherein R4 is as

previ ously dek wilkisk un]i&lstmodmlatmpmtcompdﬂmdpméthepﬂesdnnmmioﬁrmapremsi ides a

co f f.OF My cte

B e Y ik oropts PR 5 PRt for Bl e TP e 2-
met hyl ) - Siefeht Ayaitibh echaipafsds Asdftpyalvasddoriss- am ne;

7- (5-nmet hyl furan-2-yl)-3-(641- hydr oxy- 1- net hyl et hyl | pyri d- 2-yl net hyl)
-3H 1, 2, 31tri azol o[ 4, 5-d] pyri m di n- 5- anm ne;

207- (5- net hylhuh aspedt; m&);reaerﬁ ﬁrv[arﬁmhbﬂfvﬁﬂé}ia bhﬁﬁﬁ&@ﬁ@ﬂwrhﬂa&mdndno&’udé& geth
yl)-3H [1,2,3]tr] azoloééli l imdin-5-a
7- ( 5- et e thca Y §eCFD b%s%afﬁp@ﬁ&%pﬁwﬁaﬁmyﬁ@aﬁd%’wﬂPwﬁ%ﬁz yl m

et hyhg - Spflatmaeddally acceptabld sa & kalyitt Hegdon- 5- am ne;
S- 7- phenyl- 3- ( 6- Ret r ahydr of ur an- 3-yl i oxynet hyl p ¥r|d 2-ylinethyl)-3H

25[ 1,2, 3] tri 43 8p STPECtSthE PEYT %ﬁvg}q?ngnarpﬁeﬁg method of treating a disorder comprising
7- pheny| addnifiBdAn CLERXYNvd doRESHRdoRpBYH dl B ¥ErkdhZTY b hdce ity Rocdpthbit &

zol o[ 4, 5- _d] pyri m di n-5-am ne;
7- pheny 15249 6‘21‘1‘4%9’8?@8&90 aSl@y-*ét} ip sk of lteppIenicRt 2.djgordst Hgatahlespy puting regpntes
azol o[ 4, GociddPy! i m di n-5-am ne; WO 2009/ 156737PCT/ GB2009/ 001605 13

15 In an aspect, the present invention provides a compound of formuia (1), or a
pharmaceutically acceptable salt or solvate thereof, for use in the treatment of a disorder
treatable by purine receptor blocking. |

In an aspect, the present invention provides for the use of a compound of formula (I), or
a pharmaceutically acceptable salt or solvate thereof, in the manufacture of a medicament for

20  the treatment of a disorder treatable by purine receptor blocking.

The disorder can be related to hyper functioning of purine receptors. The subject can be
in need of adenosine receptor blocking. The purine receptors can be adenosine As4 receptors.
The disorder can be a movement disorder. The movement disorder can be Parkinson's disease,
Restless legs syndrome or nocturnal myoclonus; or the movement disorder can be drug-induced

25  Parkinsonism, post-encephalitic Parkinsonism, Parkinsonism induced by poisoning or post-
traumatic Parkinson's disease. The movement disorder can be progressive supernuclear palsy,
Huntington's disease, multiple system atrophy, corticobasal degeneration, Wilson's disease,
Hallerrorden-Spatz disease, progressive pallidal atrophy, Dopa-responsive dystonia-

Parkinsonism, spasticity or other disorders of the basal ganglia which result in dyskinesias,



7- phenyl - 3- (6[ 1- hydr oxycycl obutyl ] pyrid-2-yl nethyl)-3H[1, 2, 3]triazol
o[ 4,5- d] pyri m din-5-am ne;

7- phenyl- 3- (61net hoxynet hyl | pyrid-2-ylnethyl)-3H[1, 2,3]triazol o[ 4, 5-
d] pyri m di wooosassne; PCT/GB2009/001605
5S- 7- ( 3- met hoxyphenyl) - 3- (6- Bet r ahydr of urart - 3-yl i oxynet hyl pyri d- 2-yl
met hyl )-3H [1,2,31triazol o[ 4, 5-d] pyri m di n-5-am ne;

S-7-(5-nmet hyl furan-2-yl)-3-(61t etrahydrof uran- 3-yl ] oxynet hyl pyri d-2-y
| methyl )-3H[ 1, 2, 3] triazol o[ 4, 5-d] pyri m di n-5- axni ne;

7-(3- et hoxyphenyl) 3-(641- hydroxy-1-cycl opentyl i pyrid-2-ylnethyl)-3H
- 10[1, 2, 3] triazol o[ 4, 5-dj pyri m di n-5-gym

7- (3 met hoxy r.azgp§féﬁéﬁﬂﬁ*ﬂﬁﬂﬁﬁﬁﬁﬁﬁﬁg“%«%9%& additbraP G R D

yI )-3H 1, 2, 3]
7- ( 3- met hoamphiexd pibyverBer(t @isprilers. The additional drug vseful in the treatment of movement

- hydr Oxyﬁf’égrdgrts) Wy !)fl P, 'gglse%uﬂn ttrh%xln%ﬁt%f aﬂunsgxl téllse%geolo.l% 43 §ordelxg1¥1p n}_’_dl

n- 5-am n

157- \(N| 3- nﬂdmmmnpd magqxﬁa{mmommn oy egryysionl; Zeoghitive byingmaiyd 1,2, 3]
triawL.o[ 4,5

ot igteh St At CRRoE boip ABED ox prreaey, TH AP EP Y25 PomRaTHy |
-3H 1, 2, aypaidneaddisdrder2atidiylzhdimiech disebsean ne;

S 7-(3- cyanophenyl) -3-(6-[tetrahydrofuran-3-yl]oxynet hyl pylid-2-yl net
hyl)-3H 20[1, 2,3]triazol o[ 4,5-d] pyri m di n-5-am ne;

7-(3- CyaﬂlDﬂhﬁﬁad,)thé”préﬁﬂﬂm{?etﬁbﬂﬁﬁév@emb&YbﬁhBM&bﬁd’uh&%éﬁc\(ﬂrﬁﬁ (my wherti 1,
2,3]triazol o[ 4, 5-d] pyri m di n-5-am ne;

7- ( 3- eyanophenyl) - 3- (614- hydr oxyt et r ahydr opyr an- 4-yl ] pyri d- 2- yl met hyl

) - 3H[18, 2R3}t selead® ibdhSgrdbPddnkiBfid of 5301 H€ran-2-y], phenyl and 4-methylthiazol-2-
257- (3- eyanopheny1l) - 3- (611- hydr oxycycl obutyl]pyr| d-Z-ylmethyl)-3H[ 1,
2,3]tri a¥bl o[4,5- d]pyritnidin-5-am ne;

7- ( 3- met hoxup bleg%?:y,) 3-(641- hydroxy-1-nmethyl ethylipyrid-2-yl methyl)-3H
[1,2,3]tr{azol 5-d] pyri m di n-5-at ni ne;
7-(3- cyaﬁoﬁﬁ%ﬁ&ﬂ&# 13- (6- [ met hoxynet hy1] pyrid-2-ylmethyl)-3H[1,2, 3]tri
azol o( 4, gr RBOMIROYE ettt iR 2R PB&hich they are attached form a 4 to 6 membered
15 saturated hydrocarbon ring or form a 5 or 6 membered saturated heterocyclic ring comprising a
ring member selected from O, N(R3 Yand S;
R? is H, alkyl, alkoxyalkyl- or heterocycloalkyl;
provided that R is H, alkoxyalkyl- or heterocycloalkyl when R! is 5 -methyl-furan-2-yl and R*
and R are both H;
20 R3isHor alkyl;
wherein heteroaryl, alkyl (or the alkyl group of the alkoxy or alkoxyalkyl group) and
heterocycloalkyl are as previously defined;

and tautorers, sterecisomers, pharmaceutically acceptable salts and solvates thereof.
25  The present invention also comprises the following aspects and combinations thereof:
In an aspect, the present invention provides a compound of formula (I) wherein R! is

selected from phenyl and heteroaryl, wherein said phenyl or said heteroaryl may be optionally
substituted with alkyl or alkoxy.
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S-7-(4-met hyl t hi azol - 2-y1) - 3- (6- Bet r ahydr of ur an- 3-yl i oxynet hyl pyri d- 2

-yl nmethyl )-3H 1, 2, 3]tdazol o[ 4, 5-d] pyri m di n-5-am ne;

7- (4- met hywohu@zeés2- y1) - 3- (641- hydr oxy- 1- cycl opent yl | pyd:@radod/doigdts hy

1)-3H 1, 2, 3]triazol o] 4, 5-d] pyri i ni di n-5-am ne;

57- (4- et hyl t hi azol - 2-y1)-3-(6-14- hydroxytetrahydropyran-4-ylipyrid-2

-yl et hyl )-311- [1, 2, 31tdazol o[ 4, 5-d] pyri m di n-5-am ne;

7-(5-nethy|furan-2-y1)-3-(641-hydroxycyclobutylipyrid-2-y|nethyl)-SH[
2,3]triazol o[ 4,5-d] pyri m di n-5-am ne;

7 (4 met hyl t hi azol - 2-y1)-3-(641-hydro chclobutyllpyrld 2-yl nmethyl)-3

H 10[1, 2 31f

7- (4- %ethylthlaggﬁk§1$i?m%%?%Rlﬂkg oxf#%gko F5V9P5ﬁ§m9?ﬁgfﬂ§FT]%kfl 2
, 3] t daz osedgcredsront] phenyinthitnyls Suwanyl, pyeolyl, pyrazolyl, m‘udaﬁoyl oxazolgl 1soxa|zoly1 ?\ndl

7- (5- net ) tyri 2 et

72 b, okl ol 6 MR B OB by o 2! ety )

157- phenyl 3 I(l@ddSphgtdﬂlcm;esm inabnptidn @pyMides a 4enthdup bf fhrzni (Dehbxin) R 3k

s R o P R dsege el ndi2 igrohHhgrgin 3

[1, 2, 31t ﬂfac]amabr b¢ dptional]ypynbstivited with alkgl dr@lkoxy.

5- et hyl f yr an- 2- 6- Ret r ahydr of ur an- 2-yl net hyl | oxynet hyl pyrid
1o et oyt y 38 aEedkhs Sttt PSR IS ek F SRR AR o AL wherein 12

7- ( 5- met delecfed @0 Rmythy k- Brdn6- R ?ﬂbﬁeﬁkﬂwﬂxﬂqirﬂé th'i’azMLZTglt hyl i oxymet hyl pyri d
-2-yl met hyl) rlazoo45d rim di am ne;

1,2, 3]t
7- ( 5- net hyl fd?a?maiﬁcw%w S lfv?ﬂé‘PHBWl § ﬁé%gﬂue@ Alfoprady B PhgieinR | ig52-
ylnenhyhﬁahﬁhh&mkﬂﬂz 3]triazol o[ 4,5-d] pyri m din- 5 am ne;
257- ( 3- cyanophe - 3- (6-11- hydr oxy- 1- cycl opent yrid-2-ylnethyl)-3
H [1,2, 31tri 2‘6 S(B[“‘zi fBe PERSPH mbentign proyidgfp pempoun of ormula (I} wherein R" and

7- (5- netKMbgdﬂlﬁeaMB*cbéJa)tor&tc(@m[:ﬁthgy Zreta&héhk&'ﬂfrﬂ%hmﬂ l6] sRRHTRI LAY d- 2- VI
met hyl )-3H 1, 2, 3] trlazolo%4 5-d] pyri m di n-5-am ne;

S-7- (thi%# Cafémgﬂfﬁ'» o TomR R 6 OF éw o pamABd ptronylivaingyomyrisivs 2y met hy
|') - 31 member selected from O and N(R?); wherein R? is as previously defined.
15 In an aspect, the present invention provides a compound of formuia () wherein R? and
R together with the atom to which they are attached form a tetrahydropysyl ring, a cyclobutyl
ring, a cyclopentyl ring or a cyclohexyl ring.
In an aspect, the present invention provides a compound of formuia (I) wherein R? and
R® are independently selected from H and (C,-Cg)alkyl.
20 In an aspect, the present invention provides a compound of formula (I) wherein R® and
R® are independently selected from H and methyl.
In an aspect, the present invention provides a compound of formula (D) wherein R® and
R® are both H.

25 In an aspect, the present invention provides a compound of formula () wherein R? is
selected from H, (C;-Cg)alkyl and heterocycloalkyl, wherein said (C;-Cg)alkyl may optionally

be substituted with fluoro, (C;-Cg)alkoxy, tetrahydrofuranyl, tetrahydropyranyl, pyrrolidinyl and
piperidinyl.



30[ 1, 2,3]triazol o[ 4,5-d] pyri m di n-5-am ne;

15

7- (4-net hyl t hi azol - 2-y1) - 3- (641- hydr oxy- 1- met hyl et hyl i pyri d- 2-yl net hy
|)-311- [ Iwd,28jwsémzol o[ 4, 5-d] pyri m di n-5-am ne; and pharmasmuddeess! y
acceptabl e salts and solvates thereof. 5The skilled person wl|
appreci ate that each of the conpounds identified above, or identified
in the Exanpl es provided herein bel ow, taken alone or with any

conbi nati on of the other identified conpounds represents an

i ndependent aspect of the invention. Definitions: 10 The term
"alkyl" is as previously defined and not es saturated hydr ocar bon

resi dues i nc ato p
o 6 atoms (Claageect st Hahe MEIe 2B oc ottty e B

al kyl gr odlgptedi fram HE:- lekyaalﬂi tagahytiofirered, wheeeiChaid (CH}EGIHJM Inay Ggtionally
et hyl, ups of between 3 and
10 at ons ?&?9@%{ bltg%m%l Cdvéfbgtl‘lyf)xata?)%g%@g %‘]i‘% 9 of up to 4
at ons ( C3- C4)In amespepl, e pofers m;bniﬂdnl@dw@ars&lmﬁlpbmwﬂﬁﬂmuhql) vileeitRE is
limt sec-butyl, ¢4 - iso-butyl, C4 -

tert- guty agﬁghﬁgh%n%g%ﬂﬁ%%#y?nﬂZOThe term "al koxy" denotes O-1inked

hydr ocar bon resi dues including: |inear groups of between 1 and 6

atons (Cl-C6), or t wee and 4 gtons (Cl- C4 Exanpl es of such
al koxy gr oupsmlaﬁéfﬁfﬁegg?fﬂwgﬁésr?ﬁtmqef af%’&atlﬁé‘ngéfn’?amﬁﬁt%@tw@ atoms,

et hoxy, GiSone Naiph@pO¥YE MRatéH, or ofle NRE @%¥h and one S oPERNG B %%EISR"QE
bet ween 3 and 6‘#%1 ons (C3-C6) or of between 3 and 4 atons (Cr ?

Exanpl esPEYOLY ftoxy groups include, but are not |inited to, C3 -
|so 1pr Opoxy, and C4 - sec-but oxy and tert-butoxy. The term

"al koxyal kyl - denotes an al aﬁqj 0-al kyl - group in which alkyl is as
descri bed beIIB\f\‘;n agpeeinitaecysioalyl is a@rlenkaﬂ R 6% § dierprred geagomatio ghardeyclic

but are Apt wheRdQd . .
(C21- 1306%%-$ 16 %ﬁ%cfg?%?$4§?gﬁﬂ gﬁg@géggﬁﬁgh §ﬁ£%9§§?§ ecte§¥i

from O , WpereiRR" iy previopsly deinesh " het er ocycl oal kyl " i s as defi ned
above. Exarrpl es of suitable heterocycl oal kyl

15 In an aspect, the present invention provides a compound of formula (T) selected from:
7-(5-methylfuran-2-yl)-3-(6-[2-isopropyloxyethyoxyloxymethylpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(S-methylfuran-2-y1)-3-(6-[ 1-hydroxy-1-methylethyljpyrid-2-ylmethyl)-3H-
[1,2,3}triazolo[4,5-d]pyrimidin-5-amine;
20 7-(5-methylfuran-2-y1)-3-(6-[1-hydroxy-1-cyclopentyllpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-y1)-3~(6-[4-hydroxytetrahydropyran-4-yl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d)pyrimidin-5-amine; |
S$-7-phenyl-3-(6-[tetrahydrofuran-3-yljoxymethylpyrid-2-yimethyl)-3H-
25  {1,2,3]triazolo[4,5-d}pyrimidin-5-amine;
7-phenyl-3-(6-[1-hydroxy- 1 -methylethyl]pyrid-2-ylmethyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-5-amine;
7-phenyl-3-(6-[1-hydroxy-1-cyclopentylpyrid-2-ylmethyl)-3H-[1,2,3]tdazolo[4,5-
d}pyrimidin-5-amine;



5groups include oxiranyl, aziridinyl, azetidinyl, tetrahydrofuranyl,
pyrrolidinyl, tetrahydropyranyl, piperidinyl, Nmethylpiperidinyl,
noi phol i nyl, N-nethyl norioholinyl, thionorpholinyl,

t hi omor pholvonydeske7exi de, t hi onor pholinyl-1, 1-di oxi de, pFHQYECERBANWIGS
Nret hyl pi per azi nyl, azepi nyl oxazepinyl, diazepinyl, and
1,2,3,4-tetrahydropyridinyl. 10The term "heteroaryl"” is as defined
above. Exanpl es of suitable heteroaryl groups include thienyl,

furanyl, pyrrolyl, pyrazolyl, imdazoyl, oxazolyl, isoxazolyl,
t hi azol yl, isothiazolyl, pyri di nyl, pyridazinyl, pyrirnidinyl and
pyrazinyl. The term"C-linked", such gg in "Cli nked

o o100yl o8l Ko SRENSHR [N P%‘f?f‘r BREnES L gl T ) "
"N-| i nkedlpyrimidinS-amiten " N-1i nked heter ocycl oal kyl", neans that the
2 ring ot ogoneaf RSB i ot Rele BB RE R Sl Bty Pignin’s”
hydr ocar #oiney esi due", means that the hydrocarbon residue is joined to

the remai nderg i n.o e, tom ol o)

such gs " al koxeé? E{%ﬁ hﬁ@ﬂ-ﬁ&%ﬁ ?am?H%ro‘ﬁ%%ﬁ%”ﬁmgmﬂ’é@é’?g?‘ﬁWgt%ﬁf;i%%f of
attachneﬁit23itn2tzbie[4g:‘r¢]pmmmm5}enﬂmnai nder of the nol ecul e 25
"Pharmaceuticglly a ta Si

t oxi col ogi cal‘fJ] (%181 &yﬁ@qaga iﬁ'f'?é'hﬂrﬁﬁE%Pﬁ’a@s%ﬁ% g‘g’iﬂ” yérpgthyl)—SH-
phar macefil{3, ﬁaialzgrlo@cs:e]pym‘nhid&} Hastmepddi tion salts and phar maceutically
acceptable a iti m salts of acids_and bases can al so
be formed, fof e’?ﬁﬁ?ﬁ geﬁgf@%f@iﬁﬂl_ﬁ XYY HeRsAlPe R yimethd)-3Hor o

revi ew off, Qsﬁluiaadiibg 5@]b§(ﬁmldﬁf-}£amiﬂ@ 2009/ 156737PCT/ GB2009/ 001605 17

"Handbook of ceu Properties, Selection and Use"
Stahl and Verf ”F @é‘?’ﬂrﬁ ah@’ioﬁﬁfﬁ?"‘ yhlowRg-2- vimstindl-ig

refers tp,?ae]ﬁﬁmewﬂid]pmrﬁiaup§aﬁﬁevertl ble in vivo by nmetabolic neans
(e.g. by 5 reduction or oxidation) to a conmpound of the

i nventi on. &arB tg‘g’é’%%g %@rilﬁaﬂwwdﬁwyum@# AethyBs¥i bed in

"The Pr a[qtggala@&om]gyﬁmﬂdm@gmngtry 2'16 Ed. pp561-585 (2003) and
inF. J. Leln Drug Metab. Res., 1987, 18, 379.. The conpounds

of the inventt rfﬂ‘?}é??ib’ékkﬁiné*{) S Imstorxypabrlipyidd-Bmeh P Ydi dd lteraiel4,5The
10 ter md]ﬁﬁ{ﬂ@hes ahﬁleused her e| n to describe a nol ecul ar conpl ex

conpri sing the cor{E
7-(5-me ylfuran~2 yl) 3 (6 [1-hydroxy-1-cyclohexyllpyrid-2-ylmethyl)-3H-

[1,2,3Jtriazolo]4,5-d)pyrimidin-5-amine;
S-7-(3-cyanophenyl)-3-(6-[tetrahydrofuran-3-yiJoxymethylpyrid-2-ylmethyl)-3H-
20 [1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(3-cyanophenyl)-3-(6-[1-hydroxy-1-methylethylpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(3-cyanophenyl)-3-(6-[4-hydroxytetrahydropyran-4-yl]pyrid-2-ylmethyl)-3H-
_ [1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
25 7-(3-cyanophenyl)-3-(6-[1-hydroxyeyclobutyl]pyrid-2-ylmethyl)-3H-[1,2,3]triazolo[4, 5-
djpyrimidin-5-amine;
7-(3-methoxyphenyl)-3-(6-[1-hydroxy-1-methylethylpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(3-cyanophenyl)-3-(6-{methox ymethyllpyrid-2-ylmethyi)-3H-[1,2,3triazolo[4,5-
30  dJpyrimidin-5-amine;



invention and a stoichionmetric amount of one or nore pharmaceutically
accept abl e sol vent nol ecul es, for exanple, ethanol. The term
"hydrate' is enployed when the solvent is water. \Were conpounds of
t he i nventwono@xisets7i n one or nore geonetrical, opticalpcT/GB2009/001605
15enantioneric, diastereoneric and tautoneric forms, including but
not limted to cis- and trans- fornms, E- and Z-fornms, R, S and
nmesa-fornms, keto-, and enol-fornms. Unless otherwi se stated a
reference to a particular conmpound includes all such isoneric fornms,
i ncluding racem ¢ and other m xtures thereof. Were appropriate such
i soners can be separated fromtheir mptures by the application or
adapt ati on of ¢ kno EE:‘QHﬁ’- ey r__gﬁ' [:qUe g]_ gl_
recrystalli sa“% ?gﬁmtgteh?ﬁm qugs)&ﬁ%ggtgaﬁlg{%%rug%r? %ﬁéﬁﬁgﬁm}ég@?%@ r)l% e
pr epar edl A3l dwgolappl-flpainikn-Gramirgapt at i on of known met hods (e. g.

i i . E I f. i
Conbi nat ﬁ w 23#43%5%%1%Zag%ﬁ-%:ﬁ@ﬁ%x% N oPtig 2k dl-sne
conpoundE, apalo dlpptimidm/8atiinen such as: Ft' WO
2009/ 156737P /.0 0 i.m.l arl h t ai
subst ‘T;Lt uent s qgg"%é[gﬁg?aaztgggg ﬁp}&r[ﬁ"—gy %’g{fﬁ%‘g’y rp%{fﬁi-ﬁg?fgglg%%-yﬁh%gﬁf@%h
su](c:h as: [1,2,3#triaquo[4,5|-dh]']'p¥fﬂﬁmidﬁeﬁuae§'«te_; of I tge present i nve?ti on, N

er ences n rea i ncl ude breferences to cyrative,
|rogl liative aﬁ{igﬁmﬁ%ﬂ@r rg%yi)@{%[éfqﬂwycyﬂqutéé@m%ylww- i ons

At agon ot e enosi ne. AA ant agant ats . P %!
Phar maceut i ¢ a7lf" @‘W%Fg%‘ alZgE]Jl”é'D'so’aq%f@g‘éfErof‘?Fé":](?@z ﬁ&équlfnefqﬂgi%? esent

i nvent i of1,x8eiaeblom, Salpyaiden-Gamiet i ne receptor antagdnists, for
exanpl e, as ?(d nosji ne . Am gnia oni sts. 15The conpounds of the present
i nvention car femeREHiFgl-vPEAor ngtherypstaxtipnbd vy igeiykdHder i n whi ch

t he bl ocKiadirdkolpMII-MPyiiARBPE-Qffne; Parti cul arly adenosi ne receptors
and nore partj cul arlx adengsine Amreceptors, may be beneficial. The

conmpounds  car/-Famerfurst¥PdCrldifioomsiigloxympthpdpyrié2-vémethyl)-88at nent .

For exanplesirabosifesbiygidinsemad; @ conpound of fornula (1) or a
pharmaceutical |y acc{eﬁpt abl e salt or prodrug thereof can be

admi &5 st er ed feieayish$-Wdiydrogpigtrahydropyran-4-ylipyrid-2-yimethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;

7-(3-methylfuran-2-yl)-3-(6-[2-ethoxyethoxymethyllpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(3-methyifuran-2-yl)-3-(6-[tetrahydrofuran-2-ylmethyljoxymethylpyrid-2-ylmethyl)-
20  3H-{1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-yl)-3-(6-[tetrahydrofuran-3-ylmethyljoxymethylpyrid-2-ylmethyl)-
3H-{1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-y1)-3-(6-[1-methoxy-1-methylethyl]oxymethylpyrid-2-ylmethyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
25 7-(3-cyanophenyl)-3-(6-[ 1-hydroxy-1-cyclopentyljpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-yI)-3-(6-12,2,2-trifluoroethyl]ox ymethylpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
§-7-(thiazol-2-y1)-3-(6-(tetrahydrofuran-3-yiJoxymethylpyrid-2-ylmethyl)-3H-
30 {1,2,3]triazolo[4,5-d]pyrimidin-5-amine;



20 di sorder may be caused by the hyperfunctioning of the purine
receptors. Di sorders of particular interest include those in
whi ch the bl ocking of purine receptors, particularly adenosine
recept or s wodoe¥akesparticul arly adenosi ne A2A recept or Spoi@i2088001605
beneficial. These include novenent disorders such as Parkinson's

di sease, drug-induced Parkinsoni sm post-encephalitic Parkinsonism
Par ki nsoni sm i nduced by poisoning (for exanple 19 MAN nmanganese,
car bon nonoxi de) and post-traumati c Parki nson's di sease (punch-drunk
syndrone) . O her novenent disorders in which the bl ocking of
purine receptors, may be of benefit ipglude progressive supenucl ear
pal sy, Huntingto o] 1= N S) SRR 143 _ o ey
degeneration, W P?Sﬂ?ég??gé?g? ﬁl—?aﬂfg[rlfl@%fgg]l p%ttﬁggtﬁ}d@g@e% f,{ﬁ@ﬁ@ﬁ%‘ﬂ
pr ogr esdi-¢8ltpeacloldaidipyrinudiny-anbdga- r esponsi ve dyst oni a- Par ki nsoni sm
spasticity Oﬁnﬁhgﬁﬁacgﬁtﬁ:gﬁfiggépt%e LS 2 ?’at&?h @ which result in
abnor mal novenent or posture. e present 1nventi'on may al so be
effective in treating Parkinson's with on-off phenonena; Parkinson's

w th.freezin f Loratian).. and Parkinsopn's with

pr oni nent dygﬁfgﬁ{@gﬁd gfsgﬁg’ﬁh%%%%%eo%% %‘%o%ft]f"eocror‘ﬁi’lolé\nA(g ié]enﬁﬁ?f@«?v%%d or
admi ni stidantited in thedinaimples poyvided hbremrteloor, taken slomedstivtithong cobidgionws efeul
inth di .d h - DOPA d '
hgoni ot CHERKERHea SRS s S SRR BBseh 31 06 PEFAOR. i m copar ot o

fornmul ations for adm nistration sinultaneously or sequentially. O her
di sorde in which the blocking of purine receptors, particularly
adenosi%%ﬁ¥§g$£ceptors and nore particularly adenosine Au, receptors
may e beneficial include acute and chronic pain; for exanple

neur opat hi c in, ¢ er pain, trigemnal neuralgia, njgraine and
ot her condi t?@%tgﬂ%saz%' i gtagar%opﬂy ggeﬂﬁgﬁl?cicdeﬁafeﬁanﬁ?tfe oy sBidatar y
hyper al ¢gehiding: | nf | ammat ory pain, nociceptive pain, tabes dorsalis,

phantom linb pain, spinal cord injury pain, central pain,
post - her petic pPAFa: SEHHES 1R 1@ YAams @d@t‘?ﬁ?@“ﬂf%@?@@?@Tqﬁbl%ﬁﬁigtoﬁood

o0 o 3 Sl chCop mangh At s gsepuabal st e 4

depressi on, nani epressjan, atypical

di sddse; centr &E&Hﬂﬁﬁéﬁytﬁérﬁww&sﬂ@}‘%em degenerative disorders
i ncl udi ng cort bgabRsy SHERRKENI30Ad 108MR (Nt B8 ofl] ' Id
sclerosis, dissem na'?(kac()j@scl erosis), Fri edzi(cﬁ' é’b a?gﬁ%@?@%ﬁg&%?ﬁk?

di sease (anyot Pbhiod atameiCatCed dixamples of sugh dlgylasaipy inclyde.bat aranetdishiey,
nul tiple syste,att aBl¥opylusgl QMW{ %‘Lﬁgé-ﬁl&{%)@l?; té)ﬁbélgf? Eﬁdaésg-lrjr%égenty].

25neur opat hy (di abeti ¢ neuropat hy, es dorsalis, ug In
neur opat hy, vitam n deficiency), system c |upus erythanmatosis,

gr an! 0! OUBhdlkHeaNR:xy OldnsRs RO iRk SRl skl AT 00T eSSt ve
pal I i dal atrophy, progressive supranucl ear pasllsy, spasgl city;
schi zophr enia 8htr geips edbeprspn i @s8 atops ¢Gi-Cilver dibsioeetet and Satbmsl(Gg

denentia, Al zheiygf.s Qiségﬁél‘?alk 5@?{ i ti-infarct

denentia, AlDS ﬁem;{ﬁt Fa, enent ?’ép%é‘%g a ggéuvt\nglt%k%%ﬁ?dﬁg’t o‘n'r’gd%y’

Di sease, Lewy Bodstholenent -@ropseniddeC.dentendiva, age-rel ated nmenory

| pai rent,  cogni ¥ %rouag of between 3 and 6 atoms (C3-Cg) or of between 3 and 4 atoms (Cs-
25 C4). Examples of such alkoxy groups include, but are not limited to, C; - iso-

propoxy, and Cq - sec-butoxy and tert-butoxy.

The term “alkoxyalkyl-" denotes an alkyl-O-alkyl- group in which alkyl is as described
below. Examples of suitable alkoxyalkyl- groups include, but are not limited to, methoxymethyl
30  (CH3OCH;-) and ethoxymethyl (CHsOCH,-),



i mpai rment associated with denentia, Korsakoff syndrone, denentia
pugi |l ans; attention disorders such as attention-deficit hyperactivity
di sorder (AM D), attention deficit disorder, mnimal brain

dysfuncti owp Zosvaisgrst nj ured child syndrone, hyperki neti cpd©@8d0bhi605
chi | dhood, and hyperactive child syndrone; central nervous system
injury including traumatic brain injury, 5 neurosurgery (surgical
trauma), neuroprotection for head injury, raised intracranial
pressure, cerebral edemm, hydrocephal us, spinal cord injury; cerebral
i schernia including transient ischem c attack, stroke (thromnbotic
stroke, ischemc stroke, enbolic stroke, henorrhagic stroke, |acunar
stroke) subarachnoi d henorrhage, cerebral vasospasm neuroprotection
for stroke, perinatal asphyxia, drowning, cardiac arrest, subdural
henat oma; ny de&tamahalod deneten p aloganstdre sdertsdsoime G, &, Bsdnddp di sorders
such as hypersomi a and narcol epsy; eye di sorders such as retinal

i schem a-reperfusion injury and di abetic neuropathy; cardiovascul ar
di sorders sucdfesgmchetawcydealiol’ iansiddfinpdstens Brumpla df sliiable hesroandodlls

conpl. cat.i k C.; .15 ounds af. formula (1)
may be %&%‘%ﬁ?@%‘%@%ﬁ%’%ﬁ?@p gg%\t}élﬁ?' b Beﬁﬂy@ﬂgﬂét?ygowﬁlods. For
exanpl e tetoaydwnpsndf pipasidmyt, N-mkhylpiperitiayls yotphekiyt, &8 maihyibipaeisys uCh

as those . o cti.on.Schene 1. In this scheme R

repres eﬁ?@ HO@Eﬁ%Wrﬂﬁgﬁnyﬁ-l-oxl e@mn&l’?@PWﬂF’@R&W‘%W"

be. pr epanaioylbipenarioyingopingxafepingl, takepidyd)and ¥ 23R datvdropelidiggs such as
reaction with an appropriate al kyl halide, or substituted al kyl
halide (e.g., an arylal kyl halide) in the presence of a suitable base

suchtoas sodi e teymirheteroargripmueasediboba  Platrmlc 31 sulBble l@&e@hﬁp@ﬁ@ﬁ from
t hods 'such

t he known,chloro c ound of 5 fornula (2) by standard net

as phe n)}?d%cF’ tﬁ‘&?@r tﬁ%ﬁ PYEUHI E’yﬁﬁmb’g;ﬁ’fqa%%f. oxarlyl cip*azqletiniarolyh
het er oarigothiszly) pyriginyk peridaaingl, prithidinyDeldydezmgact i on with an
appropriate phenyl- or heteroaryl-boronic acid derivative, an phenyl
- or heteroaryl-trial kyl stannane derivative or an phenyl - or

het er oar yl - ziThe tehal"CAdRke®T duvRbd MeCLHth@ﬁet&B@y%ﬁ)ﬁﬁ‘c?l“f’:%ea?s gt t?m@bl e

catal yst such a a} pal |.adj um conpl ex. 10ConpoundS of fornula (3) may
al sd’be B@@ﬁ&?‘%ﬁkif EER CORPSH itdRe Brainsienefithe popeds via o sing satbormaseinods
such as treatnment with isoarnyl nitrite or sodiumnitrite. Conpounds
of fornmula (7) are either known in the literature or can be prepared

fr om conpound&® BFR{ Yripked: gl app "Brlinkad heteresiclootiyl’ smedns gt theduct i on
Wi th hydeesiclbdlich BRuBLERRRE R B rethaSidl R GH i
Conmpounds ofycfor rr}fJ?aL‘?Gs)q ar e%ei t%g}aﬁfﬁﬁﬁﬁ%ﬁ&%ﬁ?%g;ﬁgﬁlﬁpg&oaﬁg%an be
prepared fromthe 15 known conpound of formula (5) by standard
met hpds suchyaswpheaMn T, fet %riﬁa?yl%nk%) rbdifboh SARLLO R ASHAGRCT | bed
above. Conmpounds of fornul'a (1) my al'so be synthesized by
st andar BysrecabRIsesidetis ipdnedtiobe ramdindsr ptthe tolequlReiaeh boygefetvene 2. | n
this scheme R represents -(COeRb)-0-R2. WO
2009/ 156737PCT/ GB2009/ 001605 22 Reacti on Scheme 2

In groups such as “alkoxyalkyl-“ and “-CN”, the symbol "-" denotes the point of

attachment of the group to the remainder of the molecule,

25

"Pharmaceutically acceptable salt” means a physiologically or toxicologically tolerable
salt and includes, when appropriate, pharmaceutically acceptable base addition salts and
pharmaceutically acceptable acid addition salts. Hemisalts of acids and bases can also be

formed, for example, hemisulfate and hemicalcium salts. For a review of suitable salts, see



(9) (10) (4) Compounds of fornula (4) may be prepared from
conmpounds of formula (10) by standard nethods such as phenyl or
het eroaryl coupling reactions as descri bed above. 5 Conpounds of

fornmul a ( 1Wp 26@ns87 prepared by nethods anal ogous to t hqsecResdoded
inthe literature. For exanple conpounds of fornula (10) may be

prepared from conpounds of forrmula (9) by standard nethods such as
treatnment with isoanyl nitrite or sodiumnitrite. Conpounds of
formula (9) can be prepared by nmethods described in the literature
such as the treatnment of the conpound of formula (8) with an
appropriate amne in a suitable solvept at 10el evated tenperature.

ConpoundHanfoflosi Rhanad@oalcsils: aﬁr&;ﬁbﬂ% SUIRRSK S B §th‘ afnh‘fbﬂa %ﬁgghs' on
of Reacygzol ?&ﬁ_ﬁ%@ i n_which the 5-am no group o compoun
pr ot ect eW’@é@P?bﬁo%hem 2A. In this scheme R
represents -(Cab) 0-R2 and PG represents a protecting group. Reaction

Scheme 2A: 009/ 156737PCT/ GB2009/ 001605 23 11(9A) (10)

Conpounds of 3‘8 TH& | Bfersig p compog “ﬁ%l‘évaﬁ@ﬁ’eﬂ#btﬁm@wmbpmwbohﬂmémsmg ay
(9A) 5 by hsdraRsareiveBsads S nitrk

sodi um n?tr]?ter Conpound lsoggglbt%?rcr% F&E‘ggfﬁlgyr‘{% ednpgf)ﬁa1 r& By Frg
such as P’E%@“%Sr"’é%@%ﬁl?hedéﬁ 'Ifhﬁé’f@@ﬁwd\ieﬂl@ﬂalmmtr&ﬁ EtB/ﬁ))SGJM-iSB (2003) and

appr opr ik, g, Btk b B3 at el evated tenperature.
Conmpounds of formj3 a’éff b ﬁésl égé)}bggs@ygt ‘hesi zed by standard net hods

such as those |Ilustrat ed in Reaction Schene 3. In this schene R

represents -fyfRaRB s BPthe BRAGEINMAn 2508 Bord unsolvated and solvated forms. The

10  ferm 'solvate' is used herein to describe a molecular complex comprising the compound of the
invention and a stoichiometric amount of one or more pharmaceutically acceptable solvent

molecules, for example, ethanol. The term 'hydrate' is employed when the solvent is water.

‘Where compounds of the invention exist in one or more geometrical, optical,

15  enantiomeric, diastereomeric and tautomeric forms, including but not Limited o cis- and irans-
forms, E- and Z-forms, R-, S- and meso-forms, keto-, and enol-forms. Unless otherwise stated a
reference to a particular compound includes all such isomeric forms, including racemic and
other mixtures thereof. Where appropriate such isomers can be separated from their mixtures by
the application or adaptation of known methods (e.g. chromatographic techniques and

20 recrystallisation techniques). Where appropriate such isomers can be prepared by the application

or adaptation of known methods (e.g. asymmetric synthesis).

For example, the use of certain combinations of substituents R? and R? can generate

chiral compounds of the present invention such as:

25



t oConpounds of fornmula (4) can be prepared from conpounds of formula
(15) by standard nethods such as treatnent with isoanyl nitrite.
Compounds of fornula (15) may be prepared from conpounds of formula
(14) by stwodaswsemst hods such as reduction with hydrogamcidsiohgoisos
presence of a suitable catal yst such as Pd. Conmpounds of fornula (14)
may be prepared from conpounds of formula (13), where X is a suitable
| eaving group such as a tosylate or triflate 24 group, by standard
nmet hods such as treatnment with a suitable amne in the presence of a
sui t abl e base such as triethylam ne. Conpounds of formula (13) where
Xis a suitable | eaving group are eithgg known in the literature or
may be prepasgnildlype eesgreunds ROEubkasil chn(ghhorath ¥hisd é&ﬁ@hﬂdé@ftﬁbﬁﬁi‘%em
such as tregtnen with tosyl chloride or triflic anhydride in
presencé 6T Y ¥ 4bl e 5 base such as triethyl atnine or

2, 6-di met hyl pyridi ne. Conpoundsgof fornula (12) are ejther known in
the literature or may be preparged fromthe known co und of fornula
(11) by standard met hods s :]E§;E?enyl or heter o xoupling
reactions as described abovg, ounds of fornUﬂa I') Jcan be used in
the formof pharmaceutically acgepﬁﬁ%le salts 10 ¥eriwedhH,r om

i norgani ¢ or organic agf and bases. Includ ng such acid salts
are the foll ow ng: acet@ten adi pate, al ginat spartate, benzoate,
benzenesul fonate, bisulfate, butyrate, citrat canphor at e,
canphorsul fonate, cyclop epr opi onat e, di gl ,

dodecyl sul fate, ethanesulfon , fumarate, gluc%'gzianoate
glycerophospﬂﬁ% henl | fat e, . hept anoat e, hexanoate, hydrochl ori de,
hydr obr oni de; 98@5?68 P“?ﬂﬁVH@HW?éFﬁ§Wé§UWFWh@t€Eﬁm@@tﬁp@d815

el eat e refshdes Regihtive Glitutive aBmby ﬁb@ﬂ@&%&@nate ni cotinate,

oxal ate, panvate, pectinate, persulfate, 3-phenyl-propionate,

picrate, pivalate, propionate, succinate, tartrate, thiocyanate,

t osyl at ghamfeutib d@ehsiahe. Base salts include ammoni um salts, al kal
metal salts, such as sodium and potassiumsalts, alkaline earth netal
salts, such as cal cium and magnesium salts, salts with organi c bases,

such as di cyghobipbhady d?%«ﬁﬁ‘és%ﬁmn\%ﬁ@%ﬁé’ Lse@la% l{:)'\ﬁ?ag‘ %Egpto%h‘ijaé%ﬁ‘?%sfow th

am no 20 aci ds such as arginine, |ysine,

basi¥® nickdRlRAs AR AMAIEEENNS. can be quateni zed with such agents

as |l ower alkyl halides, such as nethyl, ethyl, propyl, and butyl

chl oride, brom des and i odi des; dlalkyl sulfates such as di et hyl ,

di et hyl, di bﬁhayma@ﬁucwwﬁﬁgpptabhlsalﬁtoéﬁw cbmngurrﬂhaf the peekdntinwersion rezso

decyl, l@pbilas pBfd o apd m des and iodides,

ar al kyl Sha |(:?gs suc%e‘)(J s be% Sawg a%ﬂﬁ %&ﬁoﬁa ‘%ﬁ" s?g%lms ‘ot hers. -

Water or oil-soluble 25or disper3|ble products are thereby obtained.

The onpoundriay, r har nposi tions.that
ge adni grirst epﬁgmfé&rgﬁm e%&ﬁg[}té%gtrl ATy, | ‘:‘5’135?3 BPrSHRR 2 disorder

t op| cal Ilrywhlﬁletbt:zhldcyl,ngmra_slaideyecepm;:scpdrdmlar}\yaagenwjnbyecegitol\g |aad ABbrel papicantigd

reservo e sed her

ubout aruseshE e RS oB BhensfE T Gompaings e b fareiared to s subjectin

i nt r a- sypedwif sikch treaﬂmeastEJmkamplﬂtah afftveioatiose 30k bérmpdrap af foemula (I) or a

|ntraleshonal %® |ntrF%% w &kggﬁ or infusion techni ques. 25
Phar mac8Ut | AR r‘?§t8'é?{° {gTgar can b ABINRETet ORSFRER A TRY ), or
pharzmaceismﬂaahwbemmntbabmemygaﬂm%mﬂge& tﬁé"ﬁfrﬁ@i‘eeeﬁt@ﬁa her with any
pharnaceutlﬁﬁjgy g g% QIe carréﬁ term"carrier" as used
herein i ncl CdSS0gE CE Bt migieshiagide ﬂaﬂﬁalwhlplérbééﬂoclnﬁapﬁ%@eﬁcemmw
accept ap&racmaryradem@dehadepmmb@ndy@faﬁiuduthﬂ%eeﬂ%@ﬁéDKE} ReHé;Jt&é"ma be
conposi s of 5this invention include, "but are Aot 3

exchang&¥ Clélr Thsp nclude mavament disamers sech 2 Befkitispmis dlS@ﬁ%l Fiﬂgflmiuemh s,
such as Pﬁlﬂﬁ?dhls%? U ER AL ERAT b Palﬂaasfoﬁigm,sﬁ’mh?dﬁfsﬁﬁnﬁ&gg b?ﬁo;?&?lﬁg&?oateffmple

i on



acids, water, salts or electrolytes, such as protam ne sulfate,

di sodi um hydr ogen phosphat e, potassi um hydrogen phosphate, sodium
chloride, zinc salts, colloidal silica, magnesium 10trisilicate,

pol yvi nyl wgno@hkeane, cell ul ose-based substances, pol yw&ithysRi01605
gl ycol, sodi um carboxynet hyl cel | ul ose, pol yacryl ates, waxes,

pol yet hyl ene- pol yoxypr opyl ene- bl ock pol yners, polyethylene glycol and
wool fat. The pharnmaceutical conpositions may be in the formof a
sterile injectable preparation, for exanple a sterile injectable
aqueous or ol eagi nous suspension. This suspension may be 15

formul ated according to techniques kngywn in the art using suitable
di sper sivIB, fkngaBdst, datho GRNbB A6 A PHERAREIRPATRBHS disddRE (thEH-infk

i nj ect abl e reparation nay also be a sterile injectable solution or
suspensf fGIE)a non-t oxi C parenteral | y-acceptabl e diluent or solvent,
for exanpl e @gefmsAhbnt GBorkd} hémblyﬁﬁ%%ﬁ £ AFRE G ag 9&@#}4

vehi cl es and sol vents thatr msay be enpl oyed kgre vvaterl%rlil EF ehiefit
sol ut i offcHiHg ProgusEie Hiredlsieanpalsy.cfyntiastens Cl;ﬁemnmu}tml%dswmmbmhmt erile,
fixed Ohfiodafel ABch NG WiRHA ddkal DAY i ng
medi um For tahl S g|53ur pose, ' Qﬁé 1 |xegda‘;j}S‘ipam%ﬁ)Je s%n%'ﬁ%rfassmgﬂﬁ"ag

i ncl udi ﬁ'@omlyanrﬁﬁwnﬁYmdysmaeﬁaﬂgnwem ghasticiifat D&nclaincui@,rs sittbhbagsl
oleic a !u%hg idnliSsultliy fnqcﬁn%%éfngﬁtok é@sﬁ] é‘ﬁ% hﬂ?e@et,n% \)ﬁﬁh ay also be

pr epara ion of Injfecta es armaceut carl y-"accept abl e
oi |'s, soeldertiygingrdaiieg Birkingnn' Sc?aﬂﬁtmrofﬁplhepomspemrhinbgns with fnmzmg (end of dose
polyoxy L ONS or suspensi ons nmay

al so cogétgﬁ%r{gﬁ&?oaﬁg&)(ﬁ:%ﬂﬂénSz‘gﬁ?@%ﬁ%:lem %‘l‘e{% Sor di spersant. The
phadbraceut i ce ecooppumistof twsuledh iy beuadd or adwiniistired inrcedlbinlau@nvyxtlom&l dry
accepta di,.n not

t abl et smogeq%gg[ﬁ)g&sd{ﬁ Sg%]ésf@olﬁéh eotrregtsn(l) ﬁ%fm Vementrglsor%ﬁs ?‘H‘g & &2@6@% ora

t abl et s démpmine agonisis the comporieats beingiicthe same: foanuiBEdnyor s @gajarecbiadRations for
| act ose o ubricati agents, such as nmagnesi um

st ear at %@ﬁqmgr CF m‘?ﬁ %uﬁb fs%q&alé"é?ﬁgm oral 30adm nistration in a
c aps ule for n@ﬂaﬂsmﬁmﬂerdml wtﬁdiﬂ the blocking ef pudint esepiam thagtidubely@a¢ndsigt ar ch.

26 agueous sus n ns.are required for raI he active
el BB AT B RE Y Badhhrind St Bhm e et oSt pyd
desi r ed¢chrosic pmnrfosmaipwuen@patfﬂc@am bai;gerq;ramg:ﬁigeﬁﬂﬂagne@ g, Smgﬁyne&mo be

added. A%ternﬁihl vel ¥ 5&% Bhar ceuti cal ositjons ma
adni ni sPEFeE M ORTEGEITH B BB 1?18??1‘&5 wrondapihyperalgesia,
admi ni Sﬁiﬂahmﬂﬂ}ry ﬂ'ﬂﬂiﬁcﬁ@m‘szmﬁl e eAalRy pnonimb Ban a@RAL col ffurfpain,

sui tabl e ia][ilr”tﬁ‘@ excl n V\/mchls sol jd at roomtenperature
but i qﬁfiﬂafa ain, pasthgrpeds pain, RAI 25 vE Aispdeis ireluging mpgd disqrdprs syeh

r echeim hobipslheiseddr,1easdhdl gffecﬁ#@ RisBRILE BéprésBioh, MRACIEpFAGOR aBpidaP!
beeswax and pol yet hyl ene gl ycol s. The pharmaceutical conpdsSitions may

al so beSSHIFHiRp %P%%Pdf%fﬁ?%v&ldflsy%ee%eﬁ%h agfl poriRRFEhDErPRYS SYStelR gwen@ﬁtwe

t r eat Meffsold&s et goRREbARS! dRESHRASIOR, %@ﬁyélma <ﬁ§e%ké3dn€u1t§>{ cﬁe%#@

application, inclu ? di seasés of the éeye, e skin r ower

i nt est i Matemipateck Sclesms dppdiichs raxia nm@nwma@xsqase(awemmﬂme;al srlespds, ed

for eac SNESEhR P%?% [ the

| ower i %Ogi;ets |1nal t rgﬁf’pﬁggﬁlugf ':é”{:“taé""ﬁp it m@k%ﬁ%f@ﬁ# %gb I%E?BQEI

f or Al aRguapPathyddiabglis\neyropathy), tebas darsaliabires ipdeosd néuropathyavitamin deficiency),

Topi cal Y

appl i ca%}%é%e%{sl@ﬂ? ﬁ%ﬁ?%ﬁgﬁ ca ?3%%‘8%? ?g\r’f}sjs %go'c%e 6111&‘%8 OP%f 'ed in a
progressive pallidal atrophy, progressive supranuclear palsy, spasticity; schizophrenia and

related psychoses; cognitive disorders including dementia, Alzheimer's Disease, Frontotemporal
dementia, multi-infarct dementia, AIDS dementia, dementia associated with Huntington's

30  Disease, Lewy body dementia, senile dementia, age-related memory impairment, cognitive



sui tabl e oi ntnent containing the active conponent suspended or

di ssolved in one or nore carriers. Carriers for topical

adm ni stration of the conpounds of this invention include, but are
not |imtedotpe®eneral oil, liquid petrolatum white pRiwOkRbIAIII60S
propyl ene glycol, 20 pol yoxyet hyl ene, pol yoxypropyl ene conpound,

enul sifying wax and water. Alternatively, the pharmaceutica
conpositions can be fornulated in a suitable |Iotion or cream

contai ning the active conponents suspended or dissolved in one or
nore pharnmaceutically acceptable carriers. Suitable carriers include,
but are not limted to, mneral oil, gprbitan nonostearate,

pol ysor bapfrnRit astSiddd Wit SrSeniR K or&RLE &nbkorf, QQH&IHH ga%zﬁgé;%&&feﬁ canol,

benzyl al cohol and water. 25 For ophthal mc use, t rmaceuti cal
conposi LISEHYErs §ash a5 attendiopdpicideypassctiity disardee AATHIR ) eiteition deficit dimuteani c,
pH adj usdiRehaPieinl dySrui@oh R ain WjureR e Ly ] iR 0S8 9Nk C,
pH adj usted ster ifilye sal i’ne?mgllaﬂt]ﬁgrﬁ:i/aesrtyﬂ@gu% h&??ﬁ@'ﬁﬁé g%&ifogg@rl@g ‘?’\?éld
such as hpEmeiVashidsynsipne: contral acrvenstspster irijwrg including tramplatibbdaini igjugs es

t he phapoR&EH.l [ 1 . ated. in. an oi.nt nent such
as petrol at ulr#&ﬁg{%rg'l&ﬁe pagé’r?gﬁ;%ﬂ{gr%%&efgg%géﬂﬁr&brﬁg ecsr:'ﬁ'@acé?'g BEsue,
adm ni st¥eay adompdydiocendialys, spinsrcordinping terobral ibnhemiphintlbdingismsieht a

nebul i z QBRI Fisd e . red dgse inhaler. Such
conposi l?s F:%eﬁlgc gt?éeék’%r epa{ﬂggﬂlgg‘%co{trg ?%1 & PéoB%[L' g%ﬁﬁl %e@c\ﬁg&ﬁ E‘Wﬁﬂiag‘ﬁ strgks,
art of peenarsicake) $ubatactnoidrhelmtrhage, cnebrataysobmsipl epespRctedidn S@lsttbke)Peri-i N

sal i ne, g | .al.cohal oF other 5suitable preservatives,
absor pt F%%E%J@%t %Ilragg%% Cealr‘ldﬁ%{:nageeﬁb?uégvg' “HRfoma; O@F%gﬁﬁg‘%ff”ﬁo‘ﬁgs,c c
andfer stheera;sleap distrden akchss hyfwrdonmingd aarcoiefey ey M@rareetiSas retinal  The

anmount ive . ngr.edi ent at. may be conpined wth the carrier
mat er i af&fghe oé-f)e g uce @i ?{‘élld(téﬂ’a%%'éeé‘gof?@ﬁﬁagé?‘was‘i}%ﬁr9138’@5’@ﬁEx‘ihrPé upon
t he hostlatdiedbrdnd laypdtebdien; pad Hiabdidsand Detenikatd@dsi ni stration. |t
shoul d be understood, however, that a specific dosage and treat nent
10 reginen for any particular patient will depend upon a variety of
f act or sSyithtic Bdktigist he activity of the specific conpound enpl oyed,
t he_age, body wei ght, general health, sex, diet, tinme of

adnihi stration, rate of excretion, dr ug conbi nation, and the judgnent

of the treatGompdanysitEominlamimky e Sesesdiaedor@h Eoft%u%%ﬁa@g}xﬁ{eﬁéi sease
bei ng tre%t8 d,, The anount of active ingredi en% may al so depend upon

the thePSPeMT FY SrmpiE SpRpeunds pifompaa (D) May besrpthesizadrbyanetedss steh as those

i ngr edi #Mitrated i6 ReackidA G6haRieSt 6k &8s scheme R%ﬁ&é&tﬂﬁgﬁ%ﬂkﬁ)@h@omw tion
can include an effective anmount of a conpound of forrmula (1). An
effective anount is defined as the anmount which is required to confer
a t ber apeut iReaefibeSéhentia 1t he treated patient, and will depend on a
variety of factors, such as the nature of the inhibitor, the size of
the patient, the goal of the treatnemst, the nature of'the 20

pat hol ogy to beonreated, the speq.fi har maceutHamfgorrposi tion
used, and the judgjrenf of +he-treat]i ng' phystekan. Hpr feference, see
Freireich et alpp H, Chenot ey NR.1966, 5\8\1 & pd Scientific
Tabl es, Geigy Pharnmaceuticals, Ardley, N.%., 1970, 537. Dosage | evel s
of between about 0.@1 and about 1006ny/ kg body wei gt per day,
preferably between about 0.1 and about 10 ng/kg body wei ght per day
of the active ingredient conpound are usefy. 25The foll ow ng
exanples are for the purpose of illustyration only and are not

intended to be |initdng. Exanples R Exanpl e 1: B
S-7-(5-rmet hy) f urgR-2xy1) - 3- (6-ft e r of uran- 3- yIi¥ t hyl pyri d- 2-
yl methyl) - 3H41, %, 3t rj azoloray5- 8 pyirigh di n=52ar nithe I
N7 SN SN N7 N7 NH N
H 2 H / N
(2) (3) =N @)
R

N™ "NH

2



302- Am no- 6- chl or o-5-ni tro-4-pyri m di nol 28 250 m, (5

vol umes) of concentrated sulfuric acid was stirred in a 1000 nL round
bottomflask (22 C. To this, 2-am no-6-chloro-4-pyrimdinol (50 g)
was added wo p@viséens. The tenperature increased rapi dlpovgidacsamidoy
additions, stabilizing at a tenperature of 40 C. Later additions had
| ess effect on the tenperature, a maxi num of approx. 45 C being
recorded. 5 .Prior to addition of fumng nitric acid (45 inL, 0.9

vol unes), the m xture was cooled (using an ice bath) to 20 C. In
portions of roughly 1.5 nL (reflecting pipette volune), nitric acid
was added dropwi se at a steady rate (ga. 1 min between each portion).
Early portiogg f r

controlled exoﬂ?gﬁ% Qfg‘ggﬁ?ﬁﬁa%ﬁ%iﬂrargg l’%rrotghgo{ﬁ pgg%%gz?&@gl’ag%@f%arn gard
ret ur ni FBPtRQds sirh@s geagiden videan sppropdpte elkyt halide or swbstitated alkibhadide (g tanons
had litt 1e6;f ; 508 I I ined at approx.
21 C. Afa'!tqg? ﬁélléﬁ %(iﬁelzng?lgfp ﬂe%r%ggfn%trl CE gésgégﬁgxgé%dg%ﬂg@dféd in this way,
the m xture WaBWaundswéiprmealad3)mayfhgprepated fijoduthe kgpwinhibdorp eorimaind b i ce
bat h swa il at.. room.t enper at ur e
a2 S O Bk e R T AR b o B R P 1200
nL) and Phinyl pekatgredrpigcopplingoeactobsi wbuld intledetactiod svithwa eppropriaieyshepylosiuct

O ot hyt SESeBBYERRGRIAR R M Bk 8 b Mg G TRG e Site e

r equi r e@henyl r o-hpfardaryleiinoialide derivative in the presence of a suitable catalyst such as a
2- Am no-, - -2-furyl)-5-nitro-4-pyrimdinol (12) A
bi phasi gggég?uw%#uqﬁé%&ture of 1100 inL (22 volunes) tetrahydrofuran and
550 %onL (11 Coinpomsl) obformuja é3)usaysisdibe prepared oot @mpolnds bORmEs (Bbiy' r ed
at 22 C.n,a 3%8]9 Snil tthr e- neﬁtFed round-bottoned flask. To this,
2- ani no-Brot & O_Q_WPP%_“E?_EBW?’V HOAGY! nitgis onfgdivm et Sormprands Fnwi se.
The r es dibririutey7y &k kiher kabwit inahe WeGtukd Gt Be Plepdtediod bbkipAMIOSE formula (6)

0 nm, THE (0.43 nol, 2

5-met hyl furan-2- boronic acid.n ¢ . ) e

>~ ot hy 7 B e BRAT TGS o Sesiokpf bymnio Mtraspiee 463 prikbiaaridaricogp
(5 % 02883 Zompoesds oB fdul)(6)as eitleRibvand td1BeARAU: bMbd fr¥faagdieaked
to g.te erature%&g%Cf 3 hr, The reaction m xture was cooled to
22 &5 ARBGRUT SommRptiher Brmie A bY B SBHTaEheS BT BT BRI OV
entire maasfions@s Wasribdd dbeveed 25 and the filtrate reduced in vacuo to

renove the t trar%gr S{#)r an phase, |eaving behind the al kaline aqueous
phase. 1000 tAEPSEs Gllopme §D gy glse bxwinkeszedhy siadad metheds yweh a4 thoser e

sti rr ed ilisgRe0MHetctf @ Schémé. Nn(thil kdhedk RreHRIMES (ERRMAGIR20UL neutr al
contam nants, particularly triphenyl phosphi ne oxide). The aqueous and
organi ¢ phases were separated and the organi c phase back-extracted
wi t h aqueous sodi um carbonate (800 nlL). The conbi ned agueous phase 30
was cool ed using an ice-bath and acidified (through drop-w se
addition of HCl) to pH 7. The 29 resulting bright yellow precipitate
was filtered under vacuum washed with water and dried at 40 C. This
nmet hod gave 37.8 g (67% of the required product.

5- Met hyl furan-2-boronic acid 1000 nL (25 vol unes) of anhydrous
tetrahydrofuran was stirred at 22 C under a 5 nitrogen atnosphere in
a 2000 nL three-necked flask. 41.16 inL (0.43 nol) 2-nethylfuran was
added followed by 65 nL (0.43 nol, 1 eq)

N, N, N, N -tetramnet hyl et hyl enedi arni ne. The solution was cooled to -78
C and treated dropwise with n-butyllithium (1 eq. 172 nL, 2.5 M
solution in hexanes). The solution was stirred at -78 C for a further
15 min before being slowy warnmed to 22 C. Before dropw se addition
of trimethyl borate (2 eq, 0.86 nol, 96.4 nlL), the solution was 10
re-cooled to -78 C. Again, the solution was allowed to slowy warmto
22 C. Hydrolysis of the newly formed boronic ester was achi eved




4- (5-Methyl-2-furvl)-5-nitro-6-(p-tol uenesul phonvl oxv) pyri m di ne-2-am
ine (131 A stirred suspension of

2-am no-6-(5-nethyl -2-furyl)-5-nitro-4-pyrimdinol (12) (20.96 g,

0. 089 nol )wionehi¥eagetonitrile (800 nL, 40 vol unes) in ghéasRnidesd
t hree-necked flask at 22 20 C was treated with triethylamne (27.24
niL, 0.196 nol, 2.2 eq). The resulting triethylamne salt was clearly
insoluble in the reaction solvent, a thick yellow precipitate

becom ng apparent. The m xture was heated to a tenperature of 50 C
and treated portionw se with paratol uenesul fonyl chloride (18.57 g,
0.097 nol, 1.1 eq). The yellow preciphjate was rapidly replaced by a
dark orange! mgmﬁggﬂgﬁon. Stirring at 50 C was continued for a
further 3.5 hr, 25 after which time LCGMs and TLC (1:1

Et OAc: i so- hexane) anal ysi,s indicated a conplete reactfon. The

reaction mxture was;gooled to 22 C and reduced i otoyield a
| i ght brown solid. Thi s di ssol ved- n dichl orone Ih@@ (800 m., 40
vol umes) and washed {w i h 1.2- M aqueous hydtochfortte acid. The
organi c fraction was dried ofer nagnesi um sul and reduced in

vacuo to yield a creamcoloured solid. Triturgtipn wth tol uene was
effective in WD 2009/ 15%737PCT/ GB2009/ 001605 renovi ng excess
tosyl chloride to give the required tosyl ate pmoduct (®dnpound 13) as
an off-white solid. Drying at 40 C le 22.33 g (65 %yield).

651- 1.

6- ( Tet r ahydr of ur an- 3- Coxynet hyl | pyfi di n- 2- vl net hvl am no} - 4- ( 5- net hvl -
2- furyl)-5-nitropyrimdine-2-amne 5A stirred sol utjgon of

4- (5-met hyl-2-furyl)-5-nitfo-6-(p-tol uenesul phonyl QX yri m di ne-
2-amne (13) (26.3 g, QN f nmol ) in dry di met hoxyst Hang (1100 inL, 40
vol unmes) in a seal ed, fti i ed, thtee-neck f | SkN ,treated
with a solution of@;h)e/’(S)-G-Ffetrahydrofuran 3

yl oxynet hyl ) - 2- pyr Ndinnenet hanam ne in dry DME .72 g, 0.080 nol,
1.2 eq). This sol utd on waggsubsequently treat&d with trigthyl am ne
(27.96 nm., 0,201 nol, 3 eci) and warned to a 10 tenperature of 50 C.
After 18 hr, CPEPRISda AP (4) miy bs PesarehBomeamppunds phioboule £10) B %
compl et GuabdLmbiliods b0 Aprieny1 SPhAESAIRIonbIL ERLBHL £:2BLAYA ardla L1 NG
material - further . triethylarnine aé’d trron an onger reaction tine
di d fot S@Fpeends gk formyla (10 sakbs preraredrhyripethorly @nategaws toghoseidrictibed inds
cool ed i , this,
et hyl ac et%%g %g%%@%ﬁnﬁé&aﬁgﬁ“gﬁﬁ g:ﬁ%ﬂc?r%p&%pé?eg f{sEﬁ (?orm}?‘im{lfgé’%r ously
for 15 frAwlakRebumdandadsngsinas suchss weatmen pathasaachyhnittite eutodahi sigite. usi ng
2 Maqu L i J ,ght vel | ow

pr eci pi Fg@oé\gg bgii%nt%g%‘e %aﬁmg% e%EH %&1 %ﬁ%@g@%ﬁgé@?@& kﬁéﬂ[ﬁ& ué‘ asfﬁfi" S
met hod &astmenaf @ cgmpegrdouf foratuth)(8bwith dreappegpuinte @dingrio d waitable solvent at

(S) 8- 1.5 furan-3-yl)oxynet hyl | pyridin-2-yl nethv11l-7-(5-nme
thyigz-?%‘r/a\(/tg[;‘g{?éj?%%%%glt ri azol ol 4,5-dl pvrimdin-5-ylam ne 20To a
stirred susp€ompamdepsdf formula (10) can also be prepared by a modified version of Reaction

(S)-{6- -.3- v Dox hyl i pyr.Ldi n- 2- . .

Vet PSR G R Tt B T RN 35 st o i Resgtiopa
(24 g, 6clBEE 24l Inyhis sthehhRepreseAB O(CR'R")3T-RY ahd P8 S3preseitk @ biodethg d¥p.
oxi de (crystﬁlac .1.&7 '%P‘f’ ..0056 nol ., 10% eq) was added. The flask was
t hor oughl y ev S8y BEh | aced under an at nosphere of hydrogen.
After 18 hr at 22 C the former suspension of the starting materi al
was now a dark solution of the 25 timng (confirmed by TLC and a
crude 111 NMR). The solution was filtered through a pad of Celite and
the filtrate acidified with ¢c. HCl (30 nlL). The acidic solution was
cooled to 0 C and treated dropwi se with an aqueous sol ution of sodium
nitrite (15.46g. 0.224 nol, 4 eq, 60 nL H20). The sol ution was




WD 2009/ 156737PCT/ GB2009/ 001605 31 solid was filtered and dried at
40 C. This nethod gave 20.62 g (90 %yield) of the title conpound in
ca. 95 %purity. Exanpl e 1A

S- 7- ( 5- retWwwlhaw@srs2- y1) - 3- (6- Ret rahydr of ur an- 3- y| | oxy ngéayhRydiodee-
5yl methyl)-3H 1-1 2 31triazol 014 5-dl pyri m di n-5-am ne, alternate
synthesis (S)-2-Brononet hyl-6-(tetrahydrofuran-3-yl oxynet hyl Myri di ne
Prepared from 2, 6- bi s(bronmonet hyl ) pyri di ne and
(S)-tetrahydrofuran-3-ol by the al kylation nmethod described for the
final step of Exanple 32 to give the title conpound (24 % ; NVR SH
(400 Wz, CDC13) 7.70 (111, t, J7.5 Hg, 7.39 (111, d, J7.5 Hz), 7.34
(1H, d, J7.5 %8 , 4.67-4.59 (2He ngi, 4.52 (211, s), 4.3154.26(111,
m 3.98-3.81 441 \Nn), 2.11- 1. 9941 Nn); (Mr117 272, %174.\

0-3-f : —_— ‘ N// ‘ N

6- ( Tet r ahydr of; =Sy f | oxymet hyly ,ﬁfr“d,{,@- 2-yl met hyl | - 41%|%myl -2-f
uryll- 3H41 27 31triazél ol 4, 5-d| aylri m di n-"5-yl ar ni @' epared frfom
7-(5-nmethyl-2-fugyl)-1H 1, 2, I azol o[ 4, 5-d] pyriwigf n-5-yl am ne and
(S)-2-brononet hyl-6-(tetrahy Nt ran- 3- yl oxynet hyl/) pyri di ne by the

al kyl ation neraet.tdescribed in Exangle 36. Np: 207.4,- 207.8 G
IR vmax (DR)1cm 1 3514, 3294, 3170, 5938, 2868, 1631, 1609, 1576,

1540, 1498, Cdmpowndsloflie8iyla KINRcSHe(piGRreimm EMBOInd. & Sorbl, (94) by 3. 5

Hz), 7. 1 J8. 7.3 1H d,. .J8.0 e 20, (211, hr s),

705 (1 Pfindgtd petgog P afFdamdu i bty Spgibinidig” Colpbligs 8 ,°)

- 4. 44 (gtodla (DA) can&e@iﬁepared.b&%e(tﬁbﬂiisucﬂ}ls tl‘l&tr%ﬁmen‘fof@ﬁe cl(oﬁi_béd l%md' of ormalaA 6

(311, s 1.94 - 1.89 (211, .m); . + 408;. Anal . Cal c or

C161115 “ﬁa‘z" &T"PEat(E_a%‘i‘H?z‘B? S‘t’:&%@%"é’%‘ﬁ YoV RPPRESS 57 pound:

(C, 45.63; H, Cémﬁdund?xbf fBﬂmilé(l]? may also be;] synlthesizeddby standarld mcthodls Isuct71 a? t5hose "
10- 346-( Tet.r rof uran- 3- oxynet nyridin-2- t -7-(5-net

yl-2-f u?%?qtegﬁ%gef?tﬂnﬁg?rpﬁgb*“&%ﬁ ,gglea’% megwe&;sm(égﬁi”gﬁ e 25Pr epar ed

from Reaction Scheme 3

7-(5-methyl-2-furyl)-14[1,2,3]triazol o[,4, 5-d] pyri m di n-5-yl am ne and
(R) - 2- brononet hy1- 6- (fjet r ahydr of ur an- 3-y| oxynet hyl )pyrigline by the

al kyl ati on net ho@: bed for im, e 36. np.o#69.1-170.6 C
m/max (DR)/cm 1 3514] 3494, 374, 294p, 6+ —1632° IIN 1540,
1496, 1457 and 1 1/ (400 7.88 (114, ¢l _J 3.5 H),
7.78 (111, t, J 8.0 2 2 X° N° NH,
(11) (12) l (13)
A R' R
NN NH, H N wm, ANHa
Jox FoN 7N
—=N =N =N
R R
(4) (15) (14
10 Compounds of formula (4) can be prepared from compounds of formula (15) by standard

methods such as treatment with isoamy! nitrite. Compounds of formula (15) may be prepared
from compounds of formula (14) by standard methods such as reduction with hydrogen in the
presence of a svitable catalyst such as Pd. Compounds of formula (14) may be prepared from

compounds of formula (13), where X is a suitable leaving group such as a tosylate or triflate



30Hz), 7.35 (1H, d, J 8.0 Hz), 7.27 (211, hr s), 7.05 (111, d, J 8.0
Hz), 6.52 - 6.50 (111, m), 5.74 32 (211, s), 4.51 - 4.44 (211, m),
4.23 -4.20 (111, m), 3.76 - 3.61 (411, n), 2.46 (3H, s), 1.94- 1.89

(211, m; whkblenseé@8. . Exanpl e 1B: PCT/GB2009/001605
S- 745- et hyl f ur an- 2-v1) - 3- ( 6- Bet r ahydr of ur an- 3-yl | exvnet hyl pyri d- 2-
Svinetliv11l-3H-f1, 2, 31tfiazol 014, 5-dl pvri m di n-5-am ne, alternate
synthesis 2-Chl oronet hyl pyri di ne 2- Chl or onet hyl pyri di ne HCI
(120 g, 0.732 nol, 1 eq) was dissolved in 500 nL dernineralised
water. Solid NaHCO3 (67.60 g, 0.805 nol, 1.1leq) was added in small
portions and the m xture was stirred gatil gas evol ution stopped. The

free basgowgsy suidath@BodsRhsh a8 téatBidR: viith Mbuigb1D ﬁﬁﬂréQﬂhgtp?éSeﬂcQ %18 a suitable

combi ne({@ext racts were washed with 300 inL saturated brine an
evapor atR@se $ush g Wethylrmine; ¢orapqusasRffaania(d 3y sheye Xgya spitahle lepvinggrayip|are

(S) - 2- ( TghbabYHh of $E BRradurY bpfﬁ){ﬁﬁeg dﬁ‘l—%\%&:&t’ﬁ&ﬁ E&¥Spounds of Igézrg%@ %@J Jttﬂur%igrgg .

under a nitrogen-line was char M th anhydrous TH

a canul enetheds sy igataselr siaasyl ahlasideeerdtiflisianhydride inghepre@negadf arsyitablel . 5
eq) 4as phasHIRE afhi i MRS, ) k! i
(S)-()-3-hydr gx%?ﬂaﬁ%ﬂg? 7 %fﬁél%@?glﬁﬁ%ﬁ% OIS s o cther
added ari@owniin the ditegature gomny esprepased frem fherkngon pompaes of rmula (11) by

Chl or ol i ladSoch seph M ehonf AP keacrboPDaclBhcAgse nea

and the mxture was stir re ours. e reaction
m xture was cooled to roomtenperature and quenched with 520 nL

saturated aq AHIIP. I |.orl olyution. . THFE was.renpve nd
reduced 20 p?’g)g‘}séﬁlrl e ang)h%{ﬂ]é a%re%ﬂge(?lélstyé ge ﬁ/g haé%(l?cre lelltéciag& a%egtﬁglﬁ S§{S
800 Mt h detikgd frems gtoagagic oT begamio atidavnd baseganclodedatnvag biwhweidasalasdid W t h

250 nmL at . ' dr.i . SO q o e .
TR0 oA Sl e e P S SR Bl a0
r emai ni regprat, Renglorass, campipreifbzas tedopentaherddioate, dighisanee, dodeyionliad, i | e

ros oot RS fobdle, YA iRl G g e B RPhEBhAY FemtbuFhd, réfibhontes”

25( S) - 2-heFatontahydrehlonds hdrvbromideph Juydip e, Rdiyoex feti@xbeefonate, lactate,
(S)- -(Tetlrageh d ofusrﬁm-%-gl 0 tg%gf)g ridine (11Q.33 g, 0.616 nmol, 1
eq) Vas TS ITTETHIEE: FREMERAARSTHIORTE I RHE. SRTRE DR, pectinats,
3- Chl or quessolfxty Bepteaylradordte| dibdite! givalateDpBidndt®) bucchatk, Redate)@Soc3ahes]
and the sol utian was roped to ro tenperature and stjrred .
over ni g ﬁ?s.ykab!&@%?ne%‘}qvﬁ‘%’ %%S?fagi@cﬁ‘g% AmfIopy Siss algﬂﬂ’_élata]a&al% sueh asgoding
stirred ah@potdsshonsaits, aldaBns3Qrtiiiect£ siifsCfkP b @lcRuia higdnban@daef fa1806th
the filter cabke washed.  wi } h di chl or onet hane. Anot her . .
organic bases, such as dicyclohexylamine salts, N-methyl-D-glucamine, and salts with amino
20  acids such as arginine, lysine, and so forth. Also, the basic nitrogen-containing groups can be
quaternized with such agents as lower alkyl halides, such as methyl, ethyl, propyl, and butyl
chloride, bromides and iodides; dialkyl sulfates, such as dimethyl, diethyl, dibutyl and diamyl
sulfates, long chain halides such as decyl, lauryl, myristyl and stearyl chlorides, bromides and
todides, aralky] halides, such as benzy! and phenethyl bromides and others. Water or oil-soluble
25  or dispersible products are thereby obtained.

The compound may be formulated into pharmaceutical compositions that may be
administered orally, parenterally, by inhalation spray, topically, rectally, nasally, buccally,
vaginally or via an implanted reservoir. The term “parenteral” as used herein includes
subcutaneous, intravenous, intramuscular, intra-articular, intra-synovial, intrasternal, intrathecat

30  intrahepatic, intralesional and intracranial injection or infusion techniques.



33 portion of K2CO3 (85.09 g, 0.616 nol, 1 eq) was added to the
filtrate and stirred for 3 days. The white solid was filtered off and
the filtrate evaporated to give the title conpound (119.62 g, 99% as
a yel |l ow owb;20de@sdfer Retention time 1 27 mm (MtH) 196. pcT/GB2009/001605
(S)-6-(Tetrahydrofuran-3-yl oxviet hyDpvri di ne-2-carbonitrile
5(S)-2-(Tetrahydrofuran-3-yl oxynmet hyppyri di ne-1-oxi de (-24.08 g, 0.123
nol, leg) was dissolved in anhydrous DCM (400 mi).

N, N-Di net hyl car banyl chloride (19.89 g, 0.185 nmol, 1.5 eq) was added
followed by trirnethylsilyl cyanide (18.35 g, 0.185 nol, 1.5 eq). The
solution was stirred at 40 C for 24 hgurs (solution had turned red).
The react i ONph@HacRatS dorhdbsiRAM e RB&I 3 M ?ouﬁd @Or%ﬁi\gl@%eous Na2CC3

solution was added (80 ni) and stirred ove 0 enmul si on was
filt er e@h@raceutiegly aeppiahle darivativeptherplogether vathﬁnm @harFaecuticallyrasceptsble
separ at g RPEnE e I own oil.
T o e ety VEm FaRE, B e e L A ey R S e Do

sol ut i oFbpBoeuticyllymssepiabtrcudrrientithatay edisédin R themescutiTieompysitios nér e
separat t ur at. (30
m), 5dr ﬁgﬁ%{%@ﬁ%@%%ﬁ ngglgﬁﬁlct)r at't eﬁﬁl? ;ﬂ;%&'n bivl\nl%&g%’l a %grﬁl/g{eﬁg “enti on
time 1. 8ithinpserfol/pidtei®0Sich as human serum albumm buffer substances such as phosphates,

(3) -5 ( ForFEr SERT SR8 Yo SERR Y Gl it el SRR PR o e

mol , 1 egils, mss‘radhied eteotrhigteaa,rsecl( ds- pltdatannEHEfateZ 88odthm hQd:3Z piddphatd, eq)

t 0C t t f. fl f 5
hours. SOaRi bt OES osbife SR bl Gins iR BRI A iGomiR et hanol
( exapheitnsiligateapaly vyl poralidede, calld\l/bmq:tamﬂusbdtdﬁbes( polEttivligne Whsolastdiash ( pH

1) to the,20 ¢ idues. After uenc the m xture was

boF ougnt T5OREHELFIoE RKGA P FO D RO B R Lo hgdmers,
ext r act edlyethylenelycdd @t wholditchl or onet hane. These organi c extracts
wer e discard The agl&eﬁﬁ hase was hrqu ht to H 14 with 5-N NaCH
(100 nal) andPERermis Ot“H’p Qs BRyPe ¢ cdiipierfable sregamtien.

ext r act Sox(ekaape alsieﬂlemijectaﬂé hﬁﬂeﬂﬁ)or%ﬁﬁn&ﬂ%ﬁ@@n%ﬂ mma%pgﬂmoﬁaﬁ#rb@t ed
bri ne, grle over evaporated to give the title 25 conpound

(50170 &°* &\9%9@2% E‘{‘B%%“)q“S%W“é%’érmé‘ﬁ‘P% spifbiydiopersian OF Brites pgsnts
0. 62 m mnd éd\.xﬁd'rﬂim%(ﬁ@ents The stéXia 3éc@abls preparation may also be a sterile injectable solution
7- (5-net hyl furan-2-y1)-34641- hydr oxv- 1- met hyl et hyl | pyri d- vlnethyl)
311- 11. 5F FEPFSQR i} Hpop-igxig LPBR?PGGWIH‘aﬁceBM%dHEem orxsplvent, for exsmgimisacpotitio

7-(5- WEEI’OYB'bataﬁéﬂidllAméﬁé' thd acZepihbie vagabond 1s§1véﬂt§3fl‘15t'rﬁﬂyqie% %y@tﬂ:@‘%va?c?d
2- (6-brononet hyl pyri di ne-2-yl)propan-2-ol by the al kly tpl on nmet hod
descri b&drgeRs kiHiepard Befonic sodivm chiofidgsolytion)In agditers vterils I@sd oy 20

29740 298k

( 1110 5o n?&&kerﬁﬁ@%d a%-(ﬂ%ivé’fﬂ@r &ﬂ%&dl gz%%dﬁﬁ'x ﬁgﬁptﬂlls%mng 16rYd

7.30 5( 2magbegmplogedncipdipg sadltheylcgwwom)dl-gla’ces@es F@t%alcxctsmch ns)olexs adlé
(E>2(grrp8) an@rtsﬂéy&%ﬁb déivatives 2 seHdh inSe prépa?a?xoﬁ @H’njeéédbles( Wl R, 206 -

7(5- et ﬁbﬂrﬂkﬁ@e&ﬁc"@l}/wﬂz@p@b{e@llﬁ Bublyabradive ofl ongastongib wpetibipwinitisi2- vI met hyl )
EL 0 23|(_i;L 1 s a?e?yg %oé% ﬁf‘thg%%%{ﬁrolméﬂhpoéu@%ﬂl%g mag alsa c?ntam a long-chain

2 brénop pil(ddﬂ@enaﬁcﬂlsp;rshrUpent anone by the net hod descri bed in Exanple

The pharmaceutical compositions can be orally administered in any orally acceptable

dosage form including, but not limited to, capsules, tablets, aqueous suspensions or solutions.
In the case of tablets for oral use, carriers which are commonly used include lactose and
corn starch. Lubricating agents, such as magnesium stearate, are also typically added. For oral

30  administration in a capsule form, useful diluents include lactose and dried corn starch, When



2- (1- Hvdr oxv- 1-cycl opent vl pvri di ne- N-oxi de Prepared from
2- (1- hydroxy-1-cycl opentyl ) pyridine by the nethod descri bed above for
15 Exanple 10; NWMR 8H (400 MHz, CDC13) 1.68 - 1.78 (2H, m, 1.96

-2.06 (4H wahoovAs@B72.35 (2H, m, 7.14 (1H, s), 7.24 ( Jgdr€sbooshoBsod
Hz, 2.0 Hz), 7.32- 7.41 (2H, 1), 8.26 (iH dd, J 6.0 Hz, 1.0 Hz);

(MtH) 180. 6-(1-11vdroxy-1-cyclopentynovridine-2-carbonitrile
Prepared from 2-(1-hydroxy-1-cycl opentyppyri di ne-N-coci de by the

nmet hod descri bed 20 above for Exanple 10; NMR SH (400 MHz, CDC13)
1.74- 1.94 (6H, m, 2.15 -2.22 (211, m, 7.49 (1H dd, J 7.5 Hz, 1.5
Hz), 7.72 - 7.80 (211, in) 2

6- (1-Hy 3 L dines : ] r ; om
o (L hy o e B o e R AR KGR e T,
descr i b&@UsHyRg spdsuspargingngmisl desiod, ¢aetain soRGEERe, flay@ingt tolobdg agknB6--

1. 75 (2Hpavi ibbe baded - 251.92 (6H, m, 3.83 (2H, s), 5.12 (11-1, s),
7.01 (1H,ayld, 7S Hz), 7.08 (111, d, J 8.0 Hz), 7.51 (1H, t, J 8.0
Hz); (M+H)* 2amatively, the pharmaceutical compositions may be administered in the form of

N- (2-sami Qs 0 Gk 859 dninda sl %énclyecplrgpgreegt Y ILoyE Ldine. 2_ith a

met hyl arn no]lt pyrim din-5-v or frant de hﬁgrnél £l 2BPE N

N- ( 2- anisniteble, ®ndirititingreagipientriideinis Selid at farmmemperemanioht Gquid atthelreomay - 1-
30 | i fine- 2- i by, t t hod i, bed .i

Eea) o ORrSREA Aol iR IAM Ben e s BE ARG, S35 T iy
powder ; chivRR battbr( W@Owatind pblyBEYlede ffcols. 1. 80 (411, in), 1.81- 1.92 (2H,
AR FET A YL T Y
(1H,10d, the tgrggt dfizreztméntifcladel hreas or atgahs rdaditiZzdccesBibkSy(tbhical SpplicRical . (1H,
2 ch OF%‘%‘%E%‘?‘SﬁSPﬁ §hiRG Ry ek absniover st et Suifable tories) ogppletions
31t r i az aleaaily prepaned ifon edélofZhe3 8 hiR8s or organs.Pr epared from

ot by o) pj P AVEHSBLSA TP B P Ml 9 b b i o Teisopppsicry
Exanpl e fdiiiulaNMR(s6d atvé 08 iMrRuitabWVREImal fofttulationd Fofdilig- trahdtbrmal p?éhes%nagz
(211, i), 1.67- 1.76 (411, in), 4.96 (IH s), 5.78 10(213,"s), /.07
(1117 d2lsgbyugdiyy 7. 54 (1H, d, J 8.5 Hz), 7.61 (211, s), 7.73 (111,

t, J 7.5 Hz) For(thfiédl #pplBtions, the pharmaceutical compositions may be formulated in a
34641- hydr oxy-1-cycl opentvl |1 pvridi ne-2-yl net hyl) - 7-%5- nmet hyl - 24urv11-
3H11, 2, gglfa%}cénilg{nsrpt&,ogtﬁﬂlprtg_% jofiverupengtsespended or dissolved in one or more

carriers. Carriers for topical administration of the compounds of this invention include, but are
not limited to, mineral oil, liquid petrolatum, white petrolatum, propylene glycol,

20  polyoxyethylene, polyoxypropylene compound, emulsifying wax and water. Alternatively, the
pharmacentical compositions can be formulated in a suitable lotion or cream containing the
active components suspended or dissolved in one or more pharmaceutically acceptable carriers.
Suitable carriers include, but are not limited to, mineral oil, sorbitan monostearate, polysorbate
60, cetyl esters wax, cetearyl alcohol, 2-octyldodecanol, benzy! alcohol and water.

25 For ophthalmic use, the pharmaceutical compositions may be formulated as micronized
suspensions in isotonic, pH adjustéd sterile saline, or, preferably, as solutions in isotonic, pH
adjusted sterile saline, either with our without a preservative such as benzylalkonium chloride.
Alternatively, for ophthalmic uses, the pharmaceutical compositions may be formulated in an

ointment such as petrolatum.



Prepared from

7-chl oro- 3- (641- hydr oxy- 1-cycl opent yl | pyri di ne- 2-yl net hyl ) - 34

15[ 1, 2, 31tri azol o[ 4, 5-d] pyri m di n-2-am ne by the nethod described in
Exanpl e 10wo 200911567RY (DR)/circi 3325, 3203, 2959, 287]{!CT1§§2309;0%§&4
1433, 1325, 1206, 1107, 1026 and 794; NWR ki (400 MHz, DwWsO) 1.4
1.55 (211, m, 1.57- 1.63 (211, in), 1.67- 1.76 (2H, n) 1. 80 1. 87
(2H, m, 2.46 (3H, s), 4.97 (1H, s), 5.76 (213, s), 6.50 (111, dd, J
3.5 Hz, 1.0 Hz), 6.98 (1H, d, J 7.5 Hz), 7.23 (211, s), 7.55 (1H, d,
J 7.5 Hz), 7.72 (111 t, J 7.5 Hz), 7.87 (111, 20 d, J 3.0114;

( M+H) +392. npl e 4:

7-(5-nmet hyl f C net hv1l)
31141 5 3‘%‘%‘1? ot él-;f;fighl Q@T%o%ﬁﬂax%%%ﬁgqlﬁe éﬁﬁhﬁ&&éx 'b&( R¥al & &ovde

1- (6- 1t dnhalation ﬂmmghéhwwfawb@kmdrympwumweem m&t)eseﬂdogeah}nﬂmx&mbl

25P di I |
25t ot g% B TR L R UL AP B i e e oo
t itle cdogoilain@ad mgy Q‘? préparéd asassluaoysah Lsaiwe,cmﬂp,lowdi\g:belnkyl (att0Ro1 l\zft-Bther

o 2 1 Subbid ddsbralites, Gi0iBblionBtess f effiange ieaVgpit aitlicarboly aéﬂ@%}’ )

7 5 H) otr:br@oxwm)uonmsambmziﬂgormspemﬂ@agdzas TLC (1lex: Et OAC (9 1)) Rf =

0.30** 306- r
2009/ 156737 (chr"l‘?‘:L %’88%% f“}’*at)m%ﬂr“%aw 'di‘e‘f W&M}le Rrier materials o
1- (6- [ t @rddubeis sihgle m@g’fcsmlwll Qxy rietdading Pydd dHe Aest Bedtdd, add ¥ phabax3ne

by the od. descr r the final ste le 27 to give the
tlyt le c8 ‘Hﬁ‘ﬂ’d f “3’;‘ 50“1%3 WP?%?PF&@)’B‘% atﬁéP‘F‘-‘bg&n‘gﬁsﬁgﬁ %ﬂ/ﬂeﬁtgﬂf( 400
g/l—l:zL 710 CD@gtinerl fob #ny Part@ldr b@ﬂrdmt Wl dopdrd upo? aérZr(l)e(t)léf]factB?s 3 1{16111%& (h%Jaébm@)So'f

Hz) ; (MEP%SP%‘E%%CO%H%?IBWB &«%‘@%@ Ebp%{ Wi %@?fazlh%%ls%@%ﬁwe of

Pr epar eddhinisRaor, 2athyoxekyiod, densloRib@MMbn, ard tﬂy §udgmeﬁrmﬁ&8&b@d1 Phytibien
brom natlﬁﬁ] met hod descri bed in Exanple 31 give the title ‘conmpound

(0. 30" g2y iessventy %{ﬂgﬁ‘eﬁ"ﬂf%%béﬂlseaSNWsW%%@thnw@de ingrggient maygdso
10H efd Dpor( B4 u n 2, 1.0
411 S i . el

3 (6 11- hydr @; méimeemi Sh@XpodiB dad i RGude w) LARLIDY furvil
1-3Hf 1. 2. 31t rl)iglzol or405 dl pvrll m Calll r11 2-am nfgé“ctnb ﬁﬁlogntéga ar e%%{](;gfm
7-(

5- mef9rpelaly Ap pifsaive amovntay defingd a5t am@uwwhigh iSrfF@jllwd&;O sinfariane and
1- (6- bi&%éﬁlﬁié?ﬁébmﬁrthéiﬁéb@ed%aﬁéﬁt ha G B h%ﬁé&m‘g@y 6#;*12@%%!:@%2@@

met hod descri bed in Exanple is3

2931, 283we of gydnhibigyathe sizgof thqmnt m:ggal of B@@ream@oe thprndtureoof:the\VR
811(,400 33
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25 The following examples are for the purpose of illustration only and are not intended to

be limiting.
Examples
Example 1: §-7-(5-methylfuran-2-yh-3-(6-ltetrahydrofuran-3-yljoxymethylpyrid-2-

yimethyl)-3H-1.2 3]triazolo(4.5-d}pyrimidin-5-amine

30 2-Amino-6-chloro-5-nitro-4-pyrimidinol




Prepared as in Exanple 10 from
7-chl or o- 3- (644- hyci r oxyt et rahydr opyran-4-yl | pyri di ne25
2-ylinethyl)-3H 1, 2, 31tri azol o[ 4, 5-a] pyri m di n- 2-am ne and

5- net hyl - ZWbQB@ngg@pm c acid as described above to gi vq,dT{"@Bﬁ,bg,dogﬁos
conpound. 1R v. (DR)/cnfl 3305, 3206, 2956, 1731, 1680, 162

1494, 1372, 1226, 1142, 1029 and 792; NMR Sa (400 Mz, DVBO) 1. 39
(21-1, d, J 12 .5 Hz), 2.09 dt, J 12 .5 Hz), 2.45 (3H s), 3.63 -
3.73 (4H, n), 5.28 (111, s), 5.97 (2H s), 6.49 (111, d, 33.5 Hz),
7.03 (21-1, s), 7.11 37 (111, d, J 7 5 Hz), 7.63 (1H, d, 17.5 Hz),
7.70 (1H, d, 13.5 Hz), 7.82 (1H t, Jog.5 Hz); (MrHt 408. Exanple 6:
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hod .described in Exanple 1
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2511 2, 31tr|a@@hﬁxpe,
N-12- Amno4ch|oro 6-(16-11.9)-(tetrahydro-furan-3-yl)oxvnethyl | pyri
di n-2-  yl mefiahasic sphyeRbmiie af HE0R-m- (2ivelymep) by drofuran and SH0 xilu(ld of

N-(2- amvammé Yor SuehlsQbGRM% I
rmél) éss - gqet rah gljﬁr‘;ﬁég1 d&f“&ﬁ”%?%%ﬂi‘)y“f’rfﬁfm ﬂ??f’%,z%gﬁo mﬁaﬁedﬁesnecked

(18. 89 §°‘m otiemsdrisss. zmalsa%arme rr;hicawrmetrq 4-pyBmidino) (Iga)wmadqinm ) in
pr opan- goMbnité FI'h@k%ulWﬁ@ yARM Bhtieh waSkddd Jiflf a Sidlion of 5-methylfuran-2-

boronic acid in ca. 30 mL THF (0.43 mol, 2 eq 2-methylfuran initially).
Tetrakis(triphenylphosphine)paltadinm (0) (5 %, 0.0072 moles, 8.32 g) was added and the

reaction mixture heated to a temperature of 70 °C for 3 hr. The reaction mixture was cooled to

22 °C. A small amount of turbidity was apparent at this point. The entire mixture was filtered
25  and the filirate reduced in vacuo to remove the tetrahydrofuran phase, leaving behind the
alkaline aqueous phase. 1000 mL (20 volumes) ethyl acetate was added and the mixture stirred
vigorously for 15 min (this step serves to wash out neutral contaminants, particularly
triphenylphosphine oxide). The aqueous and organic phases were separated and the organic
phase back-extracted with agueous sodinm carbonate (800 mL). The combined aqueous phase

30 was cooled using an ice-bath and acidified (through drop-wise addition of HCI) to pH 7. The



38 cooled and the resulting precipitate was filtered, washed with
cold propan-2-o0l and dried to give the title conpound (22.66 g,73 %
as a pink solid; LGMs retention tine 1 46 mn, (MH)+ 379.

6- chl or 0- Ngo 2009156737 PCT/GB2009/001605
6- 11S) - (t et rahydr of ur an- 3-v1l) oxynet hyl | pvri di n- 2-yl net hyl pyri m di ne-
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-yl met hyl | -am no) pyri m di n-5-yl ] formam de (10.00 g, 26.40 nmol) and
hydrochloric acid (6 M 22 inL) in EtOH (100 nL) was heated at refl ux
for 15 h, cooled, basified with aqueoyg sodium hydrOX| de (5-M 50
rnL) an tQ hs,
e %%t%fnet an%ﬁﬁ ol i Vi WSt gt e 4000
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concentratedai E’nﬁ%m%h%é%citdhe title conpound (8.09g. 87% as a

i nk lid; Eézﬁéﬂﬁr‘grgnrmn—t‘me 1.52 M+H) 351.
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( MtHo+ 362ooled to —78 °C. Again, the solution was allowed to slowly warm to 22 °C. Hydrolysis of
7- Phenyl- 346 et r(gP dr.o-f uran- 3-vl oxr% Qﬁ/lgdb yridin-2-ylmethyll-3H11
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yl met hy 15% 3H[1,2, 3]trjazol of Bwﬂggﬁ yrim di n-5-yl am ne and

pheny! b RS %O%‘Ffa hygrokyple thesyol oF unER Awrplice gthana) (190wl )and sguepdis 8
AT ﬁg&%ﬁﬁrﬂéo&emly LRSIV gral?%lcﬁucﬁ é’gsﬂdlkzef'ﬂm rénc’eue &az %kérfl‘\}pllg
s 5 % oga. (39 9L THF apd S.SE.ﬂii}tect@ in gxe(Sgliqu cgypling dqgledzpbmp —(tgqgnhaﬁrymmmt o8
-4.20 ( h%thﬂ?urmﬁus@é corrép&l@s (0421é|q of@c ﬁ‘?ﬂnéx Reartinkidderfa 11, M, LG M

Retention time 2. D 3805 LTS aBE GB2009/ 001605
39 Exanpl e 8% s Rieth i) rimidine-2-amine (13

7- pheny1- 3- ( @4kbY Qfsﬁeﬂéloik oFEIaHﬁ’Aoeé bRy ﬁlr%gglgf?& %%nsﬁgl‘rt%g&) 20.96

f1,2,31triazol 0l4, 5-dlpyrimd -amne” Pre
Ex arrpl e 220053 9 in @magqrt@;ugﬂq @0@ mqujwyesl) in a flame-dried three-necked ﬂask at 22

met byl etol_%al; Mtwwnﬁu?ewmw&b)m%ﬁ% 136 3ok, 2! P19k Festinitlh Bk b - 2-

am ne

salt was clearly msoluble in the reaction sotvent, a thick yellow precipitate becoming apparent.
The mixture was heated to a temperature of 50 °C and treated portionwise with para-
toluenesulfonyl chloride (18.57 g, 0.097 mol, 1.1 eq). The yellow precipitate was rapidly
replaced by a dark orange / brown solution. Stirring at 50 °C was continued for a further 3.5 hr,

25  after which time LC-MS and TLC (1:1 EtOAc:iso-hexane) analysis indicated a complete
reaction. The reaction mixture was cooled to 22 °C and reduced in vacuo to yield a light brown
solid. This was dissclved in dichloromethane (800 mlL., 40 volumes) and washed twice with 1.2~
M aqueous hydrochloric acid. The organic fraction was dried over magnesium sulfate and

reduced in vacuo to yield a cream coloured solid. Trituration with toluene was effective in



5 mad) and 3-phenyl boronic acid (0.11 g, 0.93 mvl) to give the title
conpound (48 ng, 17%as a white powder. NVR 81/ (400 MHz,
CDCI 3)8.76 (2H, m), 7.73 (1H, t, J 7.7 Hz), 7.62 (3H, n), 7.55 (1H,

d, J 4.3 Hgdo2o0061383121ff, hr s), 6.98 (1H, d, J 7.7 Hz)mjﬁgﬁgggq(gﬂﬁj,s
s), 5.12 (111, s), 1.26 (611, s); LC-Ms Retention tine 2.26 mn;

(M+11) + 362. 10 Exampl e 9:
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triazol o[ 4, 5-d] pyri m di n-2-am ne by ?3 met hod described in Exanp
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treated dropwise W1th an aqueous solution of sodium nitrite (15.46 g, 0.224 mol, 4 eq, 60 mL

H;0). The solution was stirred at 0 °C for 2 hr. The reaction mixture was basified using
saturated aqueous sodium bicarbonate (pH ca. 8). The ethanol solvent was removed in vacug

30  causing the precipitation of the product from the remaining aqueous fraction. The light brown



15J 1.2.5 Hz, Si.Hz), 1.80 (1.11, d, J 11.41-12); LC M5 Retention
time 0.99 min, (Mi-H4 196.
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VHz | g I(fkms $ &ae ujm a5 EV u&oq_ggppe ifr(ag_ppseg)as exiragted eqﬂz %90
J 8 1(1 ﬁlllethjﬂ)acetite ke dohiBinetl @xtraktSwete whshbd bi#th 300 nft dsalukdred BHne aRd 84 (1H,

, 2 X 6
Z (1- HyﬁY %?%eldtﬁﬁé’fa%ﬁ%ﬁ §W‘HF%@%§F€&@N‘?4@ (M PrleZ)ar ed from

2-(1- hydroxy@w&@@m@uﬂ@z«%by the method described in
Exanpl e 10 tgglvethetltle conpoun , 21 9% ; NVR SH (400
Mz, DMBO) 8AG2neck fiask uﬁéeéaﬁmfma lige eyawf)arge# v aphydrous THF G0Gmip)

7.87 ( 1intougtd, caduld MAH 0% dli‘%lr,swﬁ 19 Gideddtloii N1.16%, 0526 g, 1Weq) 422> (211,
n , & 98 (111

Hyﬂ%SBWlﬂi "rc%%?%‘ffa‘i W]éﬁ‘i/‘flg‘?fg)ﬁ%itéﬂ?ﬁe£9rie{ﬁh?’nhb‘@0x¥tﬁmhwr@§ﬁm4 £fem
6 (1 hy dBeximi,; PY@:}])Q»FHdtaHJeBQMH ktﬂké’aeatgoo%@{eﬁlﬁala&ﬁé ﬂoﬁs@%&f&% gret hod

described in Exa glve the titl e conmpound g, 53 %9 as

a yell o@@?qmeﬂNWf@Heﬂ&( 4580 g48:3531880) e, v afaed peattand themigturgryas sirrad)

g )1 13, ) g%t r%ﬂm@fof"%é houfs. a‘ﬁe %elé’fion%xtll?e @as‘%)ﬂe% 3} 1r?)§m(t%r;lp43(ﬁﬁan% gl%:%cl(e% Khith
520 ml saturated aqueous ammoﬁlum chlondé solutlon THF was removed under reduced

20  pressure and the aqueous residue was extracted with 2 x 800 mL ethyl acetate. The combined
organic extracts were washed with 250 mlL saturated brine, dried over Na,SO4 and evaporated to
dryness. The brown oily residue was taken up in 520 mL acetonitrile and remaining mineral oil
was extracted with 330 mL hexane. Acetonitrile was evaporated in vacuo to leave a brown
residue, yield 87%; L.C-MS Retention time 1.22 min; (M-+H)" 180,

25 (8)-2-(Tetrahydrofuran-3-yloxymethyl)pyridine-1-oxide

(5)-2-(Tetrahydrofuran-3-yloxymethyl)pyridine (110.33 g, 0.616 mol, 1 eq) was
dissolved in 900 mL. DCM and cooled in an ice bath. 3-Chloroperoxybenzoic acid (151.77 g,

0.677 mol, 1.1 eq) was added and the solution was warmed to room temperature and stirred
overnight. K3CO3 (85.09 g, 0.616 mol, 1 eq) was added as a solid and stirred for 2 hours. The

30 white precipitate was filtered off and the filter cake washed with dichloromethane. Another



N- ( 2- am no- 6- chl or 0- 4- 16- ( 1- hydr oxy- |

-cvcl obutyl) pyri di ne-2- met hyl am nolpyri m di n5-yl)for marni de

Prepared from N-(2-arnino-4, 6-di chl oropyrimdin-5-yl)formam de and

6- 0- hydr oxyoboosA@s/@Y Cl obut yppyri di ne- 2- met hanani ne by theraBiohfhisos
described in Exanple 7 to give the title WO

2009/ 156737PCT/ GB2009/ 001605 43 conpound (0.92 g, 85 % as an orange
solid; NWR 8E1(400 MHz, DVsO) 9.77 (111, s), 9.22 (111, s), 7.70
(111, t, 17.7 Hz), 7.65 (211, hr s), 7.57 (1H, d, J 9.7 Hz), 7.37
(111, t, J 5.7 Hz), 7.14 (111, d, /7.7 Hz), 5.66 (111, s), 5.40 (211,
d, /5.7 Hz), 2.52 (2H, m, 219(211 ? 1.90 (1H, m, 1.81 (1H, m;

E '(\:/I;/'E? Og%%m?uﬁ g;'gl n- I{g6n% t%l'l;;ﬁ {ﬁ?ﬂfjggé) \ﬁ/_as dgeﬂtP Ithaezfg rate dsstlrred for 3 days. The

dl pvri deM@S@hd/Waﬁ ﬁit@ﬂﬂ i G{ﬁah@ﬂl&hm@mporatcd to give the utle compound (119.62 g,

rrNe'E ﬁy?;nrgr%?%g- _gérl?’ﬁ" %@%‘%ﬁéﬁr :nca)zr%ll égsﬁl’ﬁﬁ’g%ﬁ)ﬁhdhggcgl bed in

Exanpl e 7 t o(§)i6-E etrhie p-3edomymettdDp Qidiidg?-c4B8Mitriks an or ange sol i d;

a1 7 O gyl Db i b il e

E 'wll)s) (disBol¥& i 2hhydagus TRCMI4AG0AALL). NoY-DithetbficArbandy] cmbndel(:@%g gld.185 ma) ;
S 11 TR0 39959 EISNSE by U repidhEtganis 75 Msh L5 gy The solutin ¢

i azol 014yas stirredll 400 POt 24-Houik|(Mtida hE’d ﬁﬂ%ﬂ@éﬁ freReaction was cooled to room

7-chl 1 b d | met hyl ) - 3H

Toe 1 U et ghe A el e G é%%”m@%ayﬁ%%mﬁm&w@

by tﬁ&ﬁR mgﬁlf'himl wﬁsmrebeﬁ 1eavIEg<m€mhﬁe§ eb?ﬁ&é!ﬂ&nﬁd"?h& ia é&w%@rsei?yﬁeh%g 03
. In .

2 01 - éhecﬂjé iyefr‘ﬁas e‘f’Pf%tedéo feave pipowppil: 73'“%‘238(‘3‘1%5101"%‘} in aghyg acefare) 460

? ), 627- 100%)%111/{ adheoub P&ggol;%&lutllo%l?@ 1(1]2)1@:15 '(ﬁ)ied) a%d@t:f’rréd]{'é'r 2 ﬁours;l ’I%e Qayﬁg)
(MrH) + Ve se ateél arrlg ﬂlE?ragﬁfﬁ‘F ygpHwas vbashed with saturated bnne (30 mL) dned over

7- phenyNa;ﬁd4@nh mphﬁxeaﬁshmydwlﬂm .cavrd RERhAM] dmS Y84 nén; 9;%@3' 014, 5-
dlpvrimdin-5 -amne The title conmpound was pré re
7- chfor o- 3- (% < gryethyl)-2-pyridinemethanamine

yl methyl) - 3Ht5()35 %er?rAHnyc%@ﬁ Qlyfox?ﬂﬁmgd)ﬁs}rﬁm =P dﬁgﬂnﬂﬁle%g%%é BSL1e Q) was
appropriate aryl boronic acid escri I'n re erence
exanpl e agded to borane (1-M in THEF, 290 mL 0.290 mol, 3 eq) at 0 °C under nitrogen. The reaction

was then heated to reflux for 5 hours, cooled to room temperature and quenched with 100 mL

methanol {(exothermic) and evaporated. 2 M aqueous HCI (310 mL) was added (pH 1) to the

20  combined residues. After the quench, the mixture was brought to pH 7 with 5 M NaOH (35
mL). The agueous mixture was extracted with 2 x 500 mL dichloromethane. These organic
extracts were discarded. The aqueous phase was brought to pH 14 with 5-N NaOH (100 mi.)
and extracted with 2 x 1000 mL DCM. The combined organic extracts (from alkaline solution)
were washed with 100 mL saturated brine, dried over Na,SOy4 and evaporated to give the title

25 compound (50.70 g, 39% over 2 steps) as an amber oil; LC-MS Retention time 0.62 min;
(M-+H)* 205.

Exampie 2: 7-(5-methylfuran-2-y1)-3-(6-1-hydroxy-1-methylethyl ipyrid-2-ylmethvl)-
3H-[1.2.31triazolol4.5-d)pyrimidin-5-amine




NVR SH (400 MHz, DMSO) 8.75 (211, ra), 8.35 (2H, hr s), 7.78 (111, t,
J 6.9 Hz), 7.64 (211, m, 7.34 (211, bra), 7.04 (1H, d, J7.6 Hz),
5.78 (21-1, s), 4.43 (2H, s), 3.37 (3H, s); LC-Ms Retention tine

2. 25: 1 ni n;woMifs4B. 44 Exanpl e 13: PCT/GB2009/001605
S- 7- ( 3- net hoxvphenvl) - 3- ( 6- Ret r ahydr of ur an- 3- yI | oxynet hyl pyri d- 2-
vimet hvl)-3Hfl 2,31triazol o(4, 5-dl ovrim din-5-am ne A

sol ution of

7-chl oro-3-{6-[(S)-(tetrahydrofuran-3-ypoxynmet hyl)pyridin-2-yl net hyl}
- 3H41, 2, 3}triazol o[ 4,5-d] pyri m di n-5-ylam ne (0.100 g, 0.276 nmol)
and 3- 5 nethoxyphenylboronic acid (03084 g, 0. 55 mml) in

1, 4- di oxane e

ni trogen, trg% h%&hp&ﬂd5§$% CIS gf?ﬂﬂgﬁé ggggﬁﬁa*g ﬁ%%?md2~
(0.016 @6 bpromethyinyrifinet?edipsepani2- oy @lefadifylzﬁmﬁ n‘mﬂmﬂdcscphadtm Exangld 36.

aqueons phaci G OTeran: Ml R el d SRR A B S,

extract (#edsMEe,EdSONABSQUY,, d, € OISERNLT. 2R @EL, i, 7 8\eix)77.9nd H, Bey 8. esmj t7|309

bro sol.l 0 0 r.ified m. - t LC- MS

Pho'd: tlerdsibednling 3h ) é%fvs?%@?ﬁm)ofﬁ%ﬁ? Des L5 (1 o). 246 GRlyghe
811 (40Q.2viEH, HEGMIVEOB6®. 39 (1H, dt, J7.5, 1 Hz), 8.30 (1H, dd, J2.5,
0.5 Hz), 7.79 (1H, t, J7.5 Hz), 7.65 - 7.53 (3H, r’r), 7.37 (2H, br s),
7.24 (1H, ddd, J8.5, 2.5, 1 Hz), 7.09 (1H, d, J7.5 Hz), 5.78 (2H 9),
4.47 (214, SExanﬁ:l@@ 7-(54mé¢8vlﬁﬁirh-2@,3 3. r@&vﬁr%%h-o%lone%wiﬁ%i 3. vﬁﬁetﬁﬂi-l

15 nm a 93 - 2E1, .in LC-Ms Retention time
(1/ 1-1- din- armne

7- (Jonet hoxy%%% met hyl et hyl | pYri d-2-vl et hyl ) -
-5-am ne 2-Brononet hvl- 6-(1- roxv-1-net hyl et hyl ) pyridine 20To a
sol ution of BEPaFet fsszslr?e‘frﬁvepm(r@ﬁﬁ@aycéﬁaynteaqmtbwheémw)wmiwe (5.1
g, 30.5 12 16.n di chol or omet hane (300 i nL) was added carbon
tetrabrom de (8. 81 g, 33.6 mmol ) and_triphenyl phosphine (11.14 g,
33.6 mmol ). 4 2EY-lgyclgpentdipyrdisetNaexidebi ent t enperat ure over ni ght

then poured Pﬁ&e@fréﬁ@u{l%ﬁﬁax? ql ﬁ&lb?&tﬁiggﬁ%!a H{ﬂh@ G8loR %%:%Eﬁed a;BPg%fotr)y

organl C Iayer was separ at ed concentr at ryness an puri
col Ufm Envoplai®: (400 MEZRGDELs) h6%— 2T8¢RHdRe hO6 of2.U6dRANE), RR63: 2135

hexane: 4 d
2s o ol SuPTEFLH D1 undd TGS 0 ) o s sl V30
2- A2|doﬁbth9EBB(WH{h?HKbxy I nethvlethyl)pvrldlne

2- Bromonet hyl- hyl.et r. qlne (7.61.g, 33 mmol) was
di ssol ved i odium azide (2.6 g, 39.7

mol ) added. Pnélﬁam:tfrmhm(ﬂmygrokhd c&ﬂop@gd}ptyﬂdnhemmﬁdm@ the/@EthbdtMscitied

G o oP BT ERanale h ABALEF G0 Ry BRI A e, mlans < 2eum

dried (nugmﬁgumny$g&ﬁhase%g;ﬁmjieg@gﬁﬁﬂg concentrated to dryness. The
resul ting yeélom/0| g, 3N. was used w t hout further

purificati onURILGEY- fpgey-melbapaming; ¢ J 7.8 Hz), 7.30
g )1H 1d51~]( gHﬂelgé&éd ﬁr_%?%%l(hér!tﬁgﬁ?& c%gloﬁenﬁq))pyn@m&g-cﬁ:%lihmﬁé bpthe nftndd (2H,
deseribed in 2Eizample 10, NMR 8y (400 Mz, CDCl) 1.48 (21, s), 1.6 — 175 (21, m), 178 —
25 192 (6H, m), 3.83 (2H, s), 5.12 (1H, s), 7.01 (1H, d, J 7.5 Hz), 7.08 (1H, 4, J 8.0 Hz), 7.51 (1H,
t, J 8.0 Hz); (M+H)* 194.
N-(2-amino-6-chloro-4-f6-(1-hydroxy-1-cyclopentyl)pyridine-2-

methylamino[pyrimidin-5-yliformamide
Prepared from N-(2-amino-4,6-dichloropyrimidin-5-yl}formamide and 6-(1-hydroxy-1-

30 cyclopentyl)pyridine-2-methanamine by the method described in Example 10 to give the title



5tinme 2.06 mn, (MH) 193.

6- (' 1- Hydr oxy- 1- net hyl et hvf | pvri di ne- 2- net hanam ne

2- Azi donet hy1l- 6- ( 1- hydr oxy- | - met hyl et hyppyri di ne (5.88g, 30.6 mmol)
was di ssol wedohvmsert hanol (100 nl) and pal | adi um (5% W 08 RHaddddk
added. The suspension was gently agitated under a hydrogen atnosphere
overnight, filtered though celite and concentrated to 10 dryness to
give 4.61g (90% of the amne as a colorless oil; NVR 8H (400 MHz,
cbC13) 7.63 (11-1, t, J7.8 Hz), 7.19 (IH, d, J7.8 Hz), 7.12 (1H, d,
J7.6 Hz), 3.93 (2H, s), 1.49 (6H, s) ; LC-M Retention tinme 0.42 mn,

(MH—?] I167 7- Chl oro-3- (6] 1- 1\/\dr%lMﬁ _ I
a.”f;b 1 ool hl9% o2y WUELIN Do Nvig 53 Hidd /2! By .68 - 1.80 am,

6- (1- hy dnbﬂ;yu - 1:9et(m;ll ©,1204)-p3: 12 @mm),m .”rﬁaazﬁama?i 95 He), 621 BLHY ), K55Q2H, 5),

nmol dichloro-~5- ] i.mdi_ne .0
ol ) arer APt Bk qetda g 80BN kRl e e durdite) a0
inL) vvas(lHesaISEZﬂ am, 9)O(M+H9i’r36f30ur hours, then cooled to 0. C and poured
into,ced water, i ,
concéntr at ed gty < eSS S

et hanol d@@mﬁ&fﬁ?@zﬁﬂneoncentrat ed 20 hydrochl oric aci d (12 M 2.5 m_
30 nmol ) add d T |s >E s .then heated at 90 C for two hours
bef ore agai n 6388116 rr% \/g\f/?%lg?rﬁt“l 8 drdsyil e lapanpilpatidine -2 g 18
mol ) lnnawg,ueﬁmé]gyémm sw&rﬁﬁﬂm B RANEES BRditel S B IMB&%@

O Cfor 30 mnutes. After pouring into iced, saturated so

bi car borddEe PO} 1-dh~drmd FEneY d155of1.62H8Hy mbildiTat 126 WEh oY), 4.96 (Hee)as.78

f ol I gwe f I\ 2.25
(oSS aeL 00, 9008 4 03T o OB (L SUTBO S
CDC13) ™EED (3361, t, J 7.7 Hz), 7.28 (1H d, J 7.8 Hz), 702(1H d,
J7.7 Hz), . .

3- (641- H:a34dezolol4 qing di n- 2- yl met hvl ) - 7- ( 3- met hoxvphenv1) -
3H11, 2, 31t
2009/ 15673;:3%? %3‘%‘;5%8 Y %? 2?1%8;09%‘111 CIo%égtya]gy%d@lsl%%"ly%%hxlp%xarrpl e
20 f¥o m[?@éltn@ots}[{?ﬁ(dﬁp)[nlmﬂnydkme By the method described in Bxample 10.
T e and 2 Vet ISV ARLAR, sl aodbl 2oy el ggbd 192 ademtid Y e *
E:gg ytlaedcmmmlH B ¢ @SMHz,lﬁ\ZS%I% &ﬁﬂfﬁ@ﬂ sahid. 633%:1531366401076#\/"'2
r

) 3%‘4'(%1 30 - i (éHH? 2)4'ﬁ @ 54497 )28 @75@3(3&; ), ﬁ5§231féﬁﬁ.1i3édiz L0

J7 HZ,HZ$ &9 I)Ld 67959}1(;)11&3 (21{ sﬂ 575 (tﬁ)d I7%%H21d (B¢, J@ﬂﬁz&j%’iwﬂ

3. 93 (611, Retention tinme
3922 10&%?1%@)
7-(3- et hoxyphenyl) 3 (6 F1- hydroxy-1-cycl opentvlipvrid-2-yl nethyl)-
3H41, 2, 31tri azol of 4, 5-dl p&;rl m di n- 5- am ne Prepared from
7-chl or o- 3- (gﬂﬁnﬂ]ﬁ/ﬁr 1o 6 J ; :

[1,2, BBQHL 2012k rmdlglal%m@m ne by the rret hod descrl bed above
in Exarrp D- v,,,a 75 3187 2954 1602, 1522, 1219,

1.5'7 -

cyclohexanone by the method described in Example 10 to give the title compound (049 g, 15
%) as a yellow oil; NMR 8y (400 MHz, CDCl3) 0.13 (6H, s), 0.96 (94, s), 1.61 — 1.91 (10H, m)

4.82 (2H, 5), 5.17 (1H, s), 7.21 (1H, dd, J 8.0 Hz, 1.0 Hz), 7.38 (1H, dd, J 7.5 Hz), 1.0 Hz), 7.71
(1H, t,J 7.5 Hz). TLC (ex:BtOAC (9:1)) RE = 0.30%*

30 6-(1-Hydroxy-1-cyciohexyl)-2-pvridinemethanol

k]




7.02 (111, d, J7.5 Hz), 7.22-7.28 (3H, in), 7.54 - 7.58 (211, m,
7.73 (1H, t, J8.0 Hz), 8.29 - 8.30 (1H n), 8.38 (1H dt, J8.0, 1.5

Hz); (MrFIt 418. Exanpl e 16:

7- ( 3- met hoxsRh®ANEEYT 3- ( 6- 14- hydr oxvt et rahydrop_ yran 4- WdmRvELeb7081605
20yl met hyl ) - 3H 11, 2, 31tri azol of 4, 5-dl pyri m di n- 5- am ne Pr epar ed
from

7-chl or o- 3- (614- hydr oxyt et rahydr opyran-4-yl ] pyridi ne-2-ylnmethyl)-3H 1
,2,3]ftiazol o[ 4,5-d] pyri m di n-2-am ne and 3-net hoxyphenyl boronic acid
(0.08 g, 0.55 mml) as described in Exanple 10 to give the title

conpound (45 ng, 38 To) as a solid. NMR Sa (400 MHz, DvsO 8.40 (111,

Al BB G e ST b

5. 81 (2Hhe mpthob dés'ﬂ;nbéd‘ﬂor El)e,ﬁn& sfe@ if Bkhmysig 27 & 3585 t0é fifle caypouidd @Bﬁ(glz 11,
M., 133 %nHmat?veE%%%rb%@wlgp NMIC B 0D R st O 1 30 o s S B

7-(3- netlhpnmhﬁﬂvsl)lfr B7 {18t & 177 5 vd %xcem,lce%tovﬂxi)pyﬂ gf?t ViTRihY NS0

[1, 2, 31triazol of 4, 5- di i pyri m di n-5-anine yared from
7- chl Dr 0208. (641 hydroxy 1- cyclobutyl]pyrldl n 2-ylinet hyI} 3H 1, 2, 3] tr

i azol of 4, 5-d]y h@ I h&.-ﬁ-l p sHABRPXyphenyl boroni ¢ aci d by
t he net hod descrl e grve e title conpound (0.04 g,

16 % . NVR SHEr¢ppodl fm6 (bh@@))ml-Bzclolxpxﬂaﬂ(pmdmmlema_nosw the bgsnigatipa
, 2.0 : 63
(L1 gymeogispdiin Mlmye it geinefiud dpufl] 058,08 o b %98?% ,
7 43 ( 1BMR, 8490 E/IHt):DCh)E@ZHllSB (10K, n3), 8.50 (T:H)s) ARIRAH( DH 3G (1H] d&ﬁ 0
: 153 39, (1]tﬁqz)s% 34?1#‘%(}4}}12 10?13,) 57“{ m, r(%* H)Hzﬁm(ﬂam) 270, Example

, 2, 31tr

(3 L l 10~ 5
Rytsyri di n- 2-
yl met hyl ) 3HI&ep%re3]ﬂdm amlmathﬂd -B-fetly DVIH- T 28 J6ia2ola (i, NEp dMelidiM e ylamine and 1-
25 grngf)él (%tbra_rg& rpgr?%ge bdl— b%lohgx%ncrﬁequge allc(jﬁz?t?gnl rggtgod drl-,s grﬁiec? meEr.]x%Ienple
S- 7- (8- cynophenvl) - 3- ( 6- (tettahydrofuran 3 yIIexynethyIpyrld 2-

vinmethyll-3H-11, 2, 31tri gzol 014 5-d ¥ -5- Thi
pr epar ed f r o R Vmax (OR)em™ 3321, 3205, 2931 857, 1604 1573 1537 1503 1433, 1326, 1206

g ety PR e O LY R o
3- cyanopHHEnp).Herbonl.@3 &8, d)b 46 (381, gk 6183 1 Tbfs), BXHnBHes) 1851 ﬁHgdwsosﬂag Ay

50 ro) BB fl 'y s Y 7RG P pt ol 18 ety S dikg e
s), 7036L¢BSWRd, J 7.5 Hz), 7.09 (111, d, J 7.5 Hz), 5.81 (211, s),
4.47 (211, s), 4.25 -4.18 (111, m), 3.75 - 3.60 (411, nm) and 1.93-

1.90 (211, m; LC- M5 Retention tine 2 29 mm (M11) 429. 25Exarrp|e
20: ExampleS 7-(5

was

0 -I-rre

Sk 12 2 4,2d DyRmIdin-o-2
Prepared as in Example 10 from 7-chloro-3-(6-[4-hydroxytetrahydropyran-4-yllpyridine-
25  2-ylmethyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-2-amine and 5-methyl-2-furanboronic acid as
described above to give the title compound.
IR Vemax (DR)/cnn™ 3305, 3206, 2956, 1731, 1680, 1622, 1494, 1372, 1226, 1142, 1029
and 792; NMR &y (400 MHz, DMSO) 1.39 (2H, d, J 12.5 Hz), 2.09 (2H, dt, J 12.5 Hz), 2.45
(3H, 8), 3.63 - 3.73 (4H, m), 5.28 (1H, 5), 5.97 (2H, s), 6.49 (1H, d, J 3.5 Hz), 7.03 (2H, 5), 7.11



A solution of the

7-chl or o- 3- (641- hydr oxyThnet hyl et hyl ] pyri di ne-2-yl nmethyl )-3H 1, 2, 3] tr
i azol o[ 4,5-d] pyrimdin-2-amne (0.15 g, 0.47 mvol) and

3- cyanophewplb@reswse acid (0.08g, 0.56 mml) in TIE (5 panyeiathiooicos
saturated sodi um bi carbonate solution (0.8 nL) was 30 degassed under
three alternating cycles of vacuum and nitrogen. Tetral ds

tri phenyl phosphine WD 2009/ 156737PCT/ GB2009/ 001605 48 pal | adi um (50
ng) was then added, the solution degassed again and the resultant

m xture heated at 70 C overnight. The m xture was cool ed to anbi ent
tenperature and | oaded directly onto a~pr e- packed 20 g silica colum.
Thi s was t r l,0

di chl oro(rrgf Ha‘ﬁgsﬁg %gir%gﬂﬁ ‘ggg%%)gh‘g ﬁf‘ é‘ff ?\/a;(%g( 1?1t,1 'P(ﬁ%)’%gH)
further 4% ifired by 5 preparative HPLC to give the title conmpound (15
ng, 8 %9 as a yell ow powder. NMR SR (400 MHz, CDC13) 9.17 (1H,
dt, J. 8.1, 1.4 Hz), 9.11 (111, hr s), 7.83 (11.1, dt, J 7.8, 1.3

Hz) , 7 66 (ZJEx,amp)% 7—@&1@1&;@@,—1@316&-lgﬂgkgxﬁydbébufyl]ﬁm‘ai-g~y_inl€thﬁ)—l%ﬂ),

5. 86 5140& H., .1.48 (611, s); LC-MS Retention tine
2.25 1:
7- ( 3- cvanophen __ﬁﬁli)luk&dfcﬁv 31lcvbmdﬁtﬂxmﬁﬂir@&nmgﬁ;mbb—ﬁﬁ_-hﬁﬂﬁd—mfﬁmhhﬂ 1)-3H

11, 2. 31tr,j azo| 084 -dl dm' di n-5-am ne Prepared from

7-chl or%—@@@——ﬂﬁiﬂé&g—l cycl opentyl | pyridine-2-yl methyl)-3H 1, 2, 3] t
riazol o[ 4, 5- émy;xatdwbxﬂﬁi(smﬂﬁzw Hisenitteuipaois@s el ok fp AT ake. 10.
IRv. (DR)/crr 3323, 2967, 2232, 1732, 1595, 150 1436 1234, 1012
and 794: mﬂwarf{s%ﬁz hydgerond-gyclobrigbpyridingy2-methapamipehy the gethog dessrib adfe
(6H, 1gM , ﬁnﬁﬁ’e ve (B tltléc olrtd .14, 3 Q ';NMR
(211, s), EO]% ol 8}( 492 8@ e bty SB0; %‘“‘I@ 90 (111
t, J 8. dD}@)O) 3§ IIIH(I?EI*D 76?{5 (113, t8/ 07 He), 544411, CDJGQ HZ)97 3)‘!7(2@& ) W3t (1H,

WHY 413
( 4, J 7.7 Hz) 93(5&‘ hﬁ}%}ﬁzﬂmar{zd%m 571(1£Ibrf)47882}%d139

7- (3- evanop henvl oxytetta ran-

20yl net thIz)) 2.3M(2H;, rD), 230 (3Hazb 260421&111] MP [¢23 8 dm)n@&blé}%ﬁ% Pr epar ed
as descri bed 4

7- ehl or o- 3- (

yl ] p¥ai diliRed]Ziagolpidefi-thip Bish--1 '-u tri azol o[ 4, 5-d] pyri m di n-2- am ne

ompountt (25 e "’*3 ?‘S‘l’ﬁ“ Vs PR el i Oty
9 06 ( 2 8brylR¥-nit®pe3m{diels-amding by ﬁ‘eamﬂgf%ﬁm’”id?“é@’.ﬂ‘;’f'l' tg; gzlg tlzb;tilt? ﬁ?
s) 7. 05"%(’&’%’?“"@’05% 58%’%%“’%‘3‘? dﬁzn s), 5.20 (111, s), 3.63 (4H,
M, 195 (2H NVE.0:doUvily, BVSON NG - 143K BHLL Gt 109 LR gt 203 ;2 UKW
e SRy s G 0 oA S, FoBT 1 3 BB et A H01.- 1

, 2, 31t r i @EpboAAs Byl ly@er ] W) nabe1at, a) N&0 Hz)R73 (18, t, J 8.0 Hz), 7.87 (1H, d, J 3.5
2009/ 15673)75\9/ 932009/ 001605 49

Example 7: 5-7-phenyl-3-(6-[tetrahydrofuran-3-ylloxymethylpyrid-2-ylmethy)-3H-
25 1.2 31triazolo[4.5-d]pyrimidin-5-amine
N-
yvlmethyl}amino)pyrimidin-5-yllformamide
A mixture of N-(2-amino-4,6-dichloropyrimidin-5-yl)formamide (17.24 g, 82.46 mmol),
6-[(S)~(tetrahydrofuran-3-yl)oxymethyllpyridin-2-ylmethylamine (18.89 g, 90.70 mmol) and
30 triethylamine (12.64 mL, 90.70 mmol) in propan-2-ol (165 mL}) was heated at reflux for 2 h,




Prepared from 7-chl oro3- {

641- hydr oxy- 1-cycl obutylipyridin-2-ylnethyl} -3H 1, 2,3]triazolo
[4,5-d] pyrimdin-5-ylamne and 3-cyanophenyl boronic acid by the

nmet hod desgpihipdsdaf Exanple 7 to give the title conpom,d&‘,@ﬁmgg,s as
a white powder. NWR 811(400 MHz, DwvsO) 1.31 - 1.39 (1H m,

1.66 (1H, m, 2.04 - 2.08 (2H, 5n) 2.17 - 2.26 (2H m, 5. 62 (1H

s), 5.89 (211, s), 7.15 (1H, d, J7.5 Hz), 7.40 - 7.51 (3H, m, 7.75
(1H, t, J 8.0 Hz), 7.90 (21112, t, J 7.5 Hz), 8.15 (111, d, J 7.5 Hz),
9.04- 9 12(211, m; (Mi-H™* 399. Exanpl e 24:

7- (3- cvanophenv1l) - 3- ( 6- f met hoxynet hyl gg)vi i d-2-yl methvl)-3H1011, 2, 31tr
| azol oL botrotlhittid Afllifly B fewas fitered! Vil Wi GRATRAMAT ot BIARGE5

from 7-chl or o- 3-
yl net hylthe mqvmpgur@] #2- ﬁ@sdf‘i&fmasmd@lpgﬂhdrﬁ@ws Bieativntenahd6 mire (M-+H)*
approprigghe aryl boronic acid by the nmethod described in reference
exanpl e 1. 15Exanp|e 25

S-7-(4- et hyB y F 1Y tetBahiydrof yDoxi; pilpyiadine D viogatived § pyyingisine-d- 2
- vimethyd)s }—he(l 2 31tr|azolo(4 5 deyrlmdln 5-am ne Thi s
was pre T

7-chl or o- 3- {mm:s)ure( Qfe‘f{hhynhodf—dﬂan-@({ §HL(SD feytrabtyépfidramy3- ykjtb:ajrﬂﬁthyl]pyndm-

A ot hy TP st bl B irop K o, 36 il o pilste i
7- (4- metNiyA2trhiL)da EtOH{LOD)mB)-\(/ﬁ Iﬁa:e@ymwaﬁimtcb@ab&;bwﬂléwm dudovgl met h

%llr leg;r :EL} ao#im% 33’:%}?1'(19 %SOMD tjé fn“i) and 9oncenrgageld rz]ri v5acuo to rex%ove the Et-gﬂ $l“he resulting

7- chioor mSm(eﬁwa‘b-e_iErz_kwqﬂlr\mﬁydlahlﬂiBtﬂ&ﬂaﬁé {xg) dnytid cbnidinghl BRakiy bkiradtildere, 31t T
oz 0! O gl sl e e M AR S TR e o W e T "0

7- (4- netcbmbcbﬂnﬂa&w g,zwa;)as 3p(nﬁ-sa11d YRS etyntibn G 103261ﬂ11i1y¢1\11m)*l3§1 2- vl et
hvl)- 3HfI, azql o pvrlmd|n5

7Ch|or031 ' 2 elaviyadigc2-ylmethyt -3 npt hy|
50Aso|ut|o

-3H11, 2,

2009/ 156737PgT/ G|32009

P oHPoro- 3. { SAUSHYRY 93 re?}%r oG e Ryl
[1,2,3] tyhh@Kﬂ}ﬁhﬂucﬁn&ﬁ ugmlhmrﬂl(aoﬁgmamﬂﬁol %étom 83 ml.) %@%1%151%&@'
THE(lSmg% roomtenperature was treated rimet ¥SI ﬁn@
chl ori décig 13‘8L}ﬁ_ t0°g, Ha%ﬁd wifiehsalyioa hgadinm w@ﬂe 2.0z, 399 ohrinl ) ;
stirred \@Eer@%s fal §)\c8FEH %W"C fof ?ﬁtaﬁtﬁith\é‘résbltlﬁggrfgﬁ)pﬁﬁékvagﬂl@é?éd Waﬁx%d Yith

5trimethylsilyl_ chlor] (0.1 : ri et hyl am ne
(0.21 i H@%m%}ﬂd)dn&ﬁ&) Sv¢ the Efe sempEnd(S:% 2. 79 %) as mh@ffmhn@ soligl; WEsMS

poursgd k&b RiohakRn. %Qﬁnnﬁhﬂ)e)ggﬁact ed with EtOAc (x2), concentrated in
vacuo and purified by c rorrat ogr fh]y (3102: isohexane - EtOAc (3:1))
to give 1-Phenyl-3-16-(tetrahydro-furan-3-ylox idi 1 11-3H-

[1.2.3trazolo[4.5-dlpvrimidin-5-vlamine

This was prepared from 7-chloro-3-{6-[(S)-(tetrahydrofuran-3-yl)oxymethyllpyridin-2-
ylmethyl}-35-[1,2,3}triazolo(4,5-d]pyrimidin-5-ylamine and phenylboronic acid by the method
25  of Example 13 to give 0.060 g (68 %).
NMR 6y (400 MHz, dg-DMSQ) 8.77 — 8.74 (2H, m), 7.79 (1H, t, J 8 Hz), 7.67 — 7.63
(3H, m), 7.35 (1K, d, J 8 Hz), 7.33 (2H, br s), 7.08 (1H, d, J 8 Hz), 5.79 (2H, 5), 4,49 —~ 4.47
(2H, m}, 423 - 4.20 (14, m), 3.75 - 3.61 (4H, m) and 1,93 — 1.89 (2H, m); LC-MS Retention
time 2.28 min; (M+F)* 404.
30



the title conmpound (0.55 g, 88 %; NWR 811 (400 MHz, DVsO 7.78 (1H,
t, 17 .8 Hz), 7.59 (211, br s), 7.43 (111, d, J7.8 Hz), 7.19 (111, d,
57.8 Hz), 5.79 (211, s), 1.68 (711, m, 1.40 (211, 10m, -0.11 (9H,
s); (MrH) WbBeov156737 PCT/GB2009/001605
7- (4-Met hyl t hi azol -2-v1)-3-{641-trinethylsilvloxy-1- cycl opentyl | pvrid
in-2-vimethyl1- 31/,{1, 2,31tri azol o(4.5-dl pyri m di n-5-yl am ne.
Prepared from

7-chl oro-3-{641-trinmethyl silyloxy-1-cycl opentylipyridin-2-ylnethyl}-
3H[1,2,3]triazol o[ 4,5-d] pyrimdin-5-ylam ne and 4-net hylt hi azol e by
t he nethod described for 13 Exanple 3Q.to give the title conpound

(0.105 g, ZOEQ %%? H

7.72 (111, s)Exapplpsd : . . |

d, J 7. 41312018 S 2ldyrididin Qaﬁﬁ;e(3H s), 1.84 (2H m, 1.73 (211,
1.64 (21 1.4 M-Hr  481.

g) ( 4- I\/gt hvl t rg&%qdagdg%)jg%d 1{1Exg31ple 20 from7(chloro 3- 86 [1- ydrmrcynl-8

641- hydrm&biylérh%]@}rmm -YirdeBl Ktadf- Qsﬁﬁdﬁabtla/ﬂ ikl 4 dmitkio 082007 4, 5

-dl pyrimdin-5 ution

7- ( 4- %t%ﬂk@ﬂéﬁnﬂbﬂi@}m gcid il g, Pr%élﬁfﬁw i giyA 1% e casspoprbidRess, L BYies d

i n2-yl mef @yild o%l-ciefl 2, 3]tr| azol o[ 4, 5-d] pyri m di n-5-yl am ne (0.105 g,

0.22 nanol ) |n THEg ) was treated with tetrabutyl anmoni um

fluoride (1. Z 3 36 I & 90 1
ONIWIR G (- 0CBELL76 (BH3®). AVSI(VEL & &7 id J.G2dBHOM), MH5 (1H,

cool ed, r bet t

cool o0 FINSEL ASEhn B VREOR(AN, PR LA SRREROB USRI Phe i
organic Mﬁé@@ndmﬁme@l%@@l)@flﬂﬁ @@htrated in vacuo, triturated with
Et OAg, and the resulting solid-filtered to give the title conpound
(0.021 g, 24 %9 as a pale yellow solid. NWVR 8H (400 MHz, DVsSO 1.43-
1.51 (2H, rr) LEx3mbR % _ﬂg@@lﬂi&(ﬁdmﬂv—BEVcJonbntWanm-vlme_@E&l 77-
1.83 (2 = (3 S).s 4.97 (1H, s), 5.82 (211, s), 7.02 (1H,
d, 57.5 = (111, d, J 8.0 Hz), 7.72 - 7.75
(211, I n; (MP}:dp)zmedlfﬂﬁn 7—cm&a23}09[1ﬂﬁﬁ?&?ﬂ@&b@&ﬁﬁﬁfﬁﬂﬂa@@@lﬁ&hw) 3H-
Exanpl e

7- (4- et %’%]Wia 29l Sodlpyrimidin asipe by hequshat destibas BuSmaawieAO | pyri d- 2-

yl methyl | - BHml)m; (BR)/cind 201 6 BA, 28H3p Y740 621 55 a1M20.61 236, 1010 and T SMES
pr epare

b or e P ENEE DSV By BB o541 67 (S EAL B4 y A 7B (B, 176
S3H 1 1. Redibiy hpzebodds, 5y Sy B, 9102 ALy 7S % 4o L By 1 SHUALQ £58Y

the nmethod o
7- (4- rretfﬁﬂ)l?ﬁ?ai&ﬁ-@HM}7§3@Hi1,liﬁggl¢bxycycl obutyl | pvri d-2- vl met hyD- 3

1-1- f1,2,31triazolo[4,5-dlpyrimdin-5-amne This is prepared from
7-chl oro- 3- (641- h]édroxycyclobut y11pvr| d- 2- ylrret hyI ) - 3H— 10f|
2, 31%¢ i azol ofExamp@l|1lp: Yph tetk hyirid 26

r7reE ZO%W‘%@?%; ﬁgxymet hvl | pyrid-2-vlnmethyl)-3Hf I,
2, 31t ri azol o443 xflegrptetuah vHropyianayi e
To a stirred, cooled solution of 2-bromopyridine (5 g, 31.65 mmol) in THF (75 mL) at
-78 °C was added n-butyl lithium (2.5 M in hexanes, 12.66 mL, 31.65 mmol) dropwise and the
25  solution stirred at -78 °C for 10 minutes. After this time, tetrahydro-4H-pyran-4-one (3.49 g,

34.81 mmol) was added, the reaction warmed to ambient temperature and stirred overnight. The
reaction was then quenched with saturated agueous ammonium chloride solution and the THF
removed in vacuo. The resultant aqueous phase was twice extracted with ethyl acetate and the
combined orgafic phases dried (magnesium sulfate) and filtered. After concentration in vacuo,

30  purification by column chromatography (S0, eluting with 2:1 hexanes:ethyl acetate) gave a



N- 12- Ami no- 4-chl oro-6- (f 6-nmet hoxymet hyl | pyridi n-2-vlnmethyl 1

am no)pyrimdin-5- yllformam de Prepared from

N- (2-am no- 4, 6-di chl oropyri m di n-5-yl)formam de (commercially

avai | abl e)wangossemy hoxymet hyl pri di ne- 2- net hanam ne by gdgcEBhdaRtkos

descri bed reference exanple 1. 7- Chl or o- 3-
(6- nmet hoxynet hyl pvridin-2-yl nethyl)-3H1-1, 2, 31tri azolor4,5-dlyvrimd
I n-5- 20yl ar ni ne Prepared from N-j 2-am no-4-chl oro-6- (]

6- met hoxynet hyl i pyridi n-2- yl nethyliam no)pyrimdin-5-yl]fornmam de by
t he met hod described in reference exarrple 1 to give the title
conpound; LC-MS Retention tine 1.91 m;g H) + 306.

il

‘Z’ 5§$ g’eg%ﬁrl T O%»’ %ﬁébge}téh ﬁoa{g;%hgi’oy ﬂ(e‘htﬁ%sﬁgﬁhﬁ ﬁéﬂg & f?’ﬁs "t
4- et hyIsphd:ARIRSu((N01¥HA] CDCL) $89 (b h), 7.81 (EY 1d] HE.3(Fz, 5. Srﬂz)) TESS(1Eo@),ed

to -78 n e 6 and
sti rredgf %E)d ‘r{lr]t ztgﬁi%ﬁ ﬁ%f"!(%g‘%% THI(?SSOréH 1, %‘ggorégi'% ms%hz
added, eﬁrﬁszj;le 54eHE,tdthl3ﬂ} Azt Qfmi@msmdeﬂﬂ@nmmmmetﬂﬁe g 80.
7Ch|or03( OXYITE 2,] hlg 3H[1,2,3]triazolo[4,5
- 30°7d] pyri L : 2 : was then added fol | owed
by Pd(PP13. 3)ré a(sﬁ&ed’@.lunoﬁ%fQv(@-{lydwm&t}ah?dte ﬁrh}ezwggﬁldlmzrwgt Yf.& mmol)
heat ed t.o | ux for h.. The r&ﬁ%ctlo re was cooled to room

t enper at'hy p’é’ﬁf"&‘ﬁ’é‘?’m’i‘ﬁ& R R dRcu R FH‘B‘Pgsd’é‘Cgﬁé (&% ¥ 886 &l 2 & MmeD hy |

acet at e.and i@ rRik@eddtired BOGSELIVA SerVRENGE oVirhiBhVAlRF 'ihlSCHrh@ goﬁﬁﬂlm carbonate
concent rgt ed j.n vacuQ. The_ crude product_ was purif

chr omat §GPAgHY - QOInEgH was E@@ﬂctbﬁ@ﬁ?%‘ién@@dlfof B”f?h"l‘}s %ﬂé ﬂ@fi %Wﬁﬁl@iﬁ& |4

COoNPRUNdukh abqudbef s%m%ﬁrb%néf@gﬂ @g $0kb thmol) was aFRedV ﬁltrate and tg
(DR)/ cré43324, 3302, 2921, 1651 1510, 1418, 1366, 1257, 1198

and 11178ixNfazain stiredoniyo howsa)fter ﬁ?f’sﬂt@m pnd @oncgltmuoranmquo the ?Gm(c_l.emas

SH)Z }. 754:7%(3%113% fs Qf)alg ):ufowzl s%ﬁd gzléslg qﬁlanéf %@ '%%ﬁ tho 5“( él}fg‘lgg o@l%M?R §)
LC Ret erﬁtﬂ?%wlm 89361%3&115, 4150680# 1.0 WAy) 7. @6(9H, acw 8.0 Hz, Emaqaj BSBUH,

) (3, IV Sk Sai b ad 8 R O T4 O LATREY OXNITRE QL b P ) 22Y LAP LY

t razo virm
6- di ¥l udrlam&ﬁ@t h§S Ot iddd hie42£z): mﬁmaon time 0.99 min, (M+H)" 196,

Zded ur oo OB HRURRMNRIMRAR o balubiRl - 4 79 nunol) vas

To a stirred solution of 2-(4-hydroxytetrahydropyran-4-yl)pyridine-N-oxide (3.69 g,

18.91 mmol) in anhydrous dichloromethane was added dimethylcarbamoyl chloride (3.05 g
28.4 mmol) and trimethylsilylcyanide (2.82 g, 28.4 mmol). The mixture was stirred for sixty
20 hours at 40 °C, after which time further aliquots of dimethyl carbamoyl chloride (3.05 g, 28.4
mmol) and trimethylsilylcyanide (2.82 g, 28.4 mmol) were added. After stirring at 40 °C for a
forther 24 hours, sodium carbonate solution (50 mL, 2 M aqueous solution) was added and the
mixture stirred overnight. The resultant mixture was filtered and the layers partitioned. Sodium
ca;bonate solution (50 mL, 2 M aqueous solution) was again added to the organic phase and
25  stirred overnight. After separation of the phases, the organic layer was blown down at ambient
temperature to give the title compound as a brown oil which was used in the next step withont
further purification; LC-MS Retention time 1.62 min, (M+H)* 205.
6-(4-Hydroxytetrahydropyran-4-yl)pyridine-2-methanamine

6-(4-Hydroxytetrahydropyran-4-yl)pyridine-2-carbonitrile (ca. 18.9 mmol) was
30  dissolved in anhydrous THF (80 mL) and a 1 M solution of BHj in THF (95 mL, 95 mmol)



15 a solution of ethyl 6-hydroxymnethyl pyridi ne-2-carboxylate (800 ny,
4.79 mmol ) and Cul (91 ng, 0.479 mml) in MeCN (10 nL) at room
tenperature at a rate to maintain the internal tenperature < 30 C
The m xturgowaeystizsred for a further 20 mn at roomt ﬁk&hﬁqaﬁ
poured onto brine/water and extracted with Et0Ac (x3). The conbi ned
extracts were dried (My804), filtered, evaporated and purified by

col um chromat ography (4:1 to 2:1, isohexane: Et0OAc) to 20 give the
title conpound (130 ng, 13 %9 as a colorless oil; NVR 8E1(400 MHz,
CDbC13) 8.01 (1H, d, J 7.5 Hz), 7.89 (Ill, t, J 7.5 Hz), 7.66 (111, d,
J 7.5 Hz), 6.41 (111, t, J 74.0 Hz), 2}4 (211 s), 4.49 (211, q, J

7.0 Hz .

6- 0i f | Lor éen(gml(%g&&n%c%nnw# SEHQ%EQ]%I@EMF%WOF fof\%‘%{l Tﬂlrs’(tgwuﬁ%cjhe%?vbtg

mol ) wasetbaide dl'hwolatlw@ﬁt ddpistedfio pifﬂ h)bty a&dluaﬁof 2 N hydrochloric acid solutlon and
di fl uor th 2..30 9 96

E![ OHu( 53ﬂ§r |eﬁ§&m§& %%éo“y ela%%(?d O’fli B%tifctéﬂﬁldw r r ed f or
5 h. Th eimhlommethanms cadlwived by @dcﬁnﬁ; of(fmﬂwcﬁetlso\ﬂiuhfhﬁlsdxmeaq theMdsbOd ,
concentrate oned bet ween tOAc d br

or gart ¢ Tyt B deRlr o Yo ey v elen Pper PP i e etitg and ees

to gi ve dohdireil txteacts ovepoivagorbtkd Blgigs a Bllo¥guas The a@le@ﬁd ©&gctd vkre abiitfied 14

(2388/ 1564 é@? 5 %6"}%15‘5”8%“5&%‘? @@*ﬁss 9 yw(f(‘ffi}te @Sldwvgheeem)

6. 39 (1]tﬂ1turitmns]0flln§rd§1dhi Mthﬁle@ﬁnél%hﬂ c@kent&h@l@oi(tﬁé’hleﬁﬂmolﬂ:|11\ﬂ1drk|}1t1d@@9
2- Brononet hy1- 6- oromeﬁ rr%met hyl E&:ﬁ%dl ne Prepared fr

6-difl u&mm@af? 1 YAcHa SR BT IR compatm @rﬁlrﬁaﬁ‘} &hanpfoasy
5 defcr iyaggw ls,alaEzmsma@m@z wmgo)t 863 §1Ht bx%%cpmgﬂnﬁ J(ﬁs?f{z%a 63 §1J

(400 MHZ, CDC13) 7. %
(1H, d, 738§2197|3&11H911 5(%5150517@ 7 HB,M@EIis);Z?,?(ZPhHB @@::L
I%97 (5 rrethyl 2 furyl)-3H

37

S) (M-, ¥ 12531 254.MS Reteni 0.43
3-(6-Difluor orreg hoxyrret ?ﬁcftl1 po§lrt!|'n(1:ﬁ n- ZmIT (M+

11, 2, 31tri azdtalle VA (I 3 FLAT-f1 i )
7- (5- metrhy b2 f iy k) idin ﬁ,]uhél azolo[4 5 d] pyr| m d| n- 5 ylam ne and
2- bronome ’EF]T—I 6‘[(‘]‘5%lléotrone_éﬁ‘67ﬁet hyl pyri di ne by the al kyl ati on

met hidd descr |Pt¢@ared fro@®Zagmine-4.@&chloro-5-foppylandpBimiding51.17 £;8.35RnmbY) ank
DR) / cni s 3 .
L e e

Hz), 7. 4Bsctibed ibhiefedpcelex8mpleHiAp givE HRttitie2btpoumd (842 g.71419) {shlbrdwn pwder;
?zﬂ "oy MR By cho e gmts 0 et s PRl 0105 (it o) 35 iy 511 580 97
C 52. 1T1HH, J3.794z), 377 @H, 805.1501H\@), 363 (52, B 1.90(258. B){ 1.3N(2F2 3, 191.9 Hz);

| e
ni% %f?W%?P“Q“GT?@%%%ﬁM\%t hoxvi net hyl | pyri d- 2-yl et hyl ) - 3
11 2011 2, 331 (6t detat@tifyiaiidil HyadiadD §8nethyl)-7-phenyl-3H-

:z),ol(gf ABfrgrln%Eri3 tE-ita%llonglddl %}rgdlyllzr_rfr}nggl )-745-met hyl - 2-furyl)-3H41, 2, 31tria

A solution of the 7-chloro-3-(6-[4-hydroxytetrahydropyran-4-yl]pyridine-2-ylmethyl)-

3H-[1,2,3]triazolo[4,5-d]pyrimidin-2-amine (0.10 g, 0.27 mmol} and phenylboronic acid (0.05
25 g, 0.41 mmol) and potassium phosphate (0.12 g, 0.55 mmol) in 1,4-dioxane (5 mL) was
degassed by sparging with nitrogen. Tetrakis triphenylphosphine palladium (16 mg) was then
added, the solution degassed again and the resultant mixture heated at 100 °C for seven hours.
The mixture was then concentrated onto Isolute-HM in vacuo, purified by column
chromatography (silica, eluting with 3:1 ethyl acetate:hexane and neat ethyl acetate) and
30 triturated with diethyl ether to give the title compound (41 mg, 37%) as a pale beige solid.



dl pyri m di n-5-yl at ni ne Prepared from

7-(5-methyl -2-furyl)-1B41, 2, 3] tri azol o[ 4, 5-d] pyri m di n-5-yl am ne and
2, 6-bi s(bronmonet hyl ) pyridine by the allcylation nmethod described in
Exanpl e 36yoM8nSif 400 25MHz, DMBO 2.46 (3H, s), 4. 64>d1?¢h20§9)m16%575
(2H, s), 6.50 (1H, d, J 3.5 Hz), 7.04 (1H d, J 8.0 Hz), 7.31

s); 7.49 (1H, d, J 7.5 Hz), 7.80 (111, t, J 7.5 Hz), 7:88 (1H, d '3

3.5 Hz). TLC (Hexane: Et0Ac (1:0) P1= 0.28"

3- (6- Et hoxyet hoxynet hyl pyri di n-2-yl met hyl )-7-(5-nmethyl -2-furyl)-3H1-1
, 2, 31t dazol 014, 5-dl pvri m di n-5-yl ar ni ne WO

2009/ 156737PCT/ GB2009/ 001605 54 42 A solutlon of 2-ethoxyet hanol

'Erzzelgt 211 vviztﬁ NaH % 406%%5%@%?@}##@ rea p?ﬁﬁgﬁﬁ‘g% i&f@?{ﬂﬁi&fﬁ% C

for 10 rdksd, J7Hez)t T.20680 buni)t h02 (1H, d, J 7.5 Hz), 5.81 (2H, s), 5.20 (1H, 5), 3.60 (4H, -

azol of 4 0 Seh S 88 Lag ) PS8 b6 s Rl e Y M R 4 o
tenperature for 5 30 mns. The reaction was quenched w th aqueous

C d
i od (NSO BRI it

suspendmmm@mmjﬁat ed vmth 4M HCl in d| oxane (2nl),
t he reaction ure vas the dijuted with diethyl ether (40nmL) and
t he resultinaﬂé%$¥§L¥£%¥g9&§%@?mﬁﬁFtratlon to give the product (34
ng, 31% as Rrepakd Gvmobrofopykids avidayclétoRhbcd ty themdBod d28%bed 3L Example
2877, 1?55 A5 4 1499, 1433, 1322, 1228, 1112, 1023, 958 and 767,
NVR 811(4Gb8iNRife tifkrespornd &/ $2:¢ qupntitajive) 35 appyanzeoil NNIR G (40P MEz.40'
(2H 100, DM§O b‘iz L1 F09274 @il 1, gldzﬁ 11 iz J
L2k od: )08 { B E 74 @ /! §7|'§9(1}?I 19) ((Ian?)ga@@@ﬂ@g
1.0 Hz) 25?(%% IPM%&QHJm)?l@l m)7(M 1. s) 7, 36 (111, t, J 7.5

Hz), 7.88 (1bl(Biygrbeda Rybihutyl ndme-ﬁa(@%ée 33:
5- et hvl f uran-2- - ranvdr of ur an- 2- vl rnet hyl | oxynet hyl pyr
;

yl met hy 13’263?464&%1112 @ityﬂroazdrqymbwammriermmerm@h@dﬁeﬁ@bed in Bxample

ono 5 v P red
o 2. R0k BT M HELRUNAA 8 LA A TR BTN PR A S E PR
by 26 tAd Bl TH! i, @h’?ﬁﬁﬁﬁcﬂddé&&,rl Ed), 760 (1Hhead,fiaph. 1S90 of (1Bxanpl e
32 to gi 400 MHz, CDC13) 7.70
(1H, tgﬁ}fﬁfiﬁss)%ﬁgl &I?IC%QWH(%‘? 185 %ﬁwRi %M?'hé 96(71 I d, s ) ,
4.734. 65 (ZM&MMM&MMH : 3 93 3.87 (1H,
?’713182 5 (1 e arlﬁad fr%l'gr_@-hé(é%%y gggglo%&yl)gdmn%-lﬁlﬁg% %’5 method Iagscnbed in
64Tet r ayanple U0 angide thk oielé bengyowd tydd gQ\zu ight Nivﬁ% A (@m e, DK&@@W(@M' -2
or ezg: U TRE, Fes’ QM 42F ’llsz),787 BY4d, 730708535, 3R 0%, 2.54 2rr,

7- (5 i netBybHnS, Ilméﬂﬁ v 68 (P, 3% pirRag! 9F 4, 5- di pyri mi dirt-5-yl ani ne
and 2- brononeth et ahydrofuran ? yIrnethoxynethyl)pyrldlne by

the al kyl ati S =L IR Ni p: 154. 2-

141, 30 NVR § %ﬁ%ﬁmﬁ%fé%?’%?dm?‘lpfﬂé‘% ok By el 101

t, J 8. descghedin Essmplmlp tqygiveythg title conmp0d 9).8%56 73 7HET A GBRO0S); (DIM]BGE
25 (400 MHz, DMSOQ) 7.68 (1H, ¢, J 7.8 Hz), 7.40 (1H, d, J 7.6 Hz), 7.25 (1H, d, J 7.6 Hz), 5.73
(1H, s), 3.82 (2H, s), 2.55 (2H, m), 2.22 (2H, m), 1.83 (2H, m); (M+H)* 181.
N-(2-amino-6-¢chloro-4-T6-(1-hydroxy-1-cyclobutyl
S-yDformamide
Prepared from N-(2-amino-4,6-dichloropyrimidin-5-yl)formamide and 6-(1-hydroxy-1-

)
7-(
i d2-
2-B
fro

ridine-2-methylamino

30 cyclobutyl)pyridine-2-methanamine by the method described in Example 7 to give the title



55 Hz), 7.29 (211, br s), 7.04 (111, d, J 8.0 Hz), 6.53 -6.51 (IH,
m, 5.73 (211, s), 4.51 211, s), 3.98 - 3.93 (1H, m, 3.74 - 3.68
(111, m, 3.64 - 3.58 (1H, m, 3.45 - 3.43 (211, m, 2.46 (311, s),
1.91 - 1. Avo(ddnsem7 1.56- 1.48 (1H, in); (MH) 422, ShranpsRosinicos
7-(5-met hvl furan-2-v1)-3-(6-1tetrahydrofuran-3-yl nmet hyl | oxymet hvl pyri
d- 2-ylmethyll-3HD. 2.31triazol ol 4 5-dl pyrim di n-5-am ne

2- Bronmonet hy1l- 6- (t et rahydr of uran- 3-vlinet hoxynmet hvfl pyri di ne

Prepared from 2, 6-bi s(bronmonet hyl ) pyri di ne and

(RS) -t et rahydr of ur an- 3- net hanol by the al kyl ati on nmet hod descri bed
for the final step of Exanple 32 to g\ﬁe the title conpound (37 10%;

1 S99y S0l e Pl g R0 e 30 B (D,
3. 653. 61(1@113,)17 70%11{?: 335 ﬁzﬂ@(ﬁ%%ﬁi 15}}) ggﬂéﬁ{ 4, 96,7083 1 3701 H, 278 Hz) 9814

1H,

E RS) - ?Tzla(l@frét# ahjia &%Khﬁ»% M%Hh%iy%ﬁwy? ﬁ%ger dn2-32 GHEvNLP0 (IH, m),
}-7-(5- n?%hgiﬁ%g ovidygdy- 3HFL, 2

3ltriazolo 1pyr| m d| n- 5- vl am ne 15Pr epared from
7(5$nathy1-Z il ' dobg ) A1 3]irkag
2-  br onogit hylnfs 64 1tiﬁahydrofuran 3- yI met hoxynmet hyl ) pyri d| ne by the
al I'cyl ati et No escri bed for Exanple 36. Mp: 168.7 - 168.9C;
IR vim (DR)/Rsepdr¢d fagn H-(23@0@0-6-3hipto-4-pO Eshydpas ol cythbatylpBidhne-2498 and
1434; N

375 vi) ooty iy pplhod feioddil pedf (e 4 ige

) , 6. 5donfpbbd (ML, g, 8 78 as dn Grakde)solids, NAER (GAKHOONTHz DMEO) 204 (1%, J B8 71

1 5o 189, o gt TR0 0 g g B, Trgtel G/ s sTbm St )

7-(5- netmyntmmzw@ﬂ &)(B@Q{l&ﬁﬂlbﬁ{%lﬂxmt(m{g‘\‘mmnet hvi nyr| d- 2-
25vimet hvl) -3 I

2- Br ononet hv 1=+ s - y FRYTTE Pyt e : TTom
2, 6- bi S(MMI d| ne and 2- (| sopropyl oxy) et hanol by the

alklatlon rrethod ed e . fin t.e le. 3 ive
t heyt itle cong Bﬁlorﬁ%éfﬁﬁﬂf@ﬁ"fﬁﬁéo%ga %358 tﬂ‘i 3&‘{) gJ?. 5
Hz), 15. 4814 Cilriazoﬂ[tl Slﬁ}p%lhfd)n—s -Hagsfelanl, phéhylbblore idlc’)by th&’\ﬁethod described in

20007 15673 7PCT) GB2009/ 0Q1605 56 4. 69 (211, s), 4.53 (211, s),
3.73-3. 65&%@3%98”%*%8%0%@0@3% %g 1.18 (611, d, J6.0 Hz): (Me1l)+

& ui"" aaidee

288, 290. NMR 8 (400 MHz, DMSO 1.32- 139(1H m), 1.59 - 1.66 (1H, m) 201 209 QH,
3- 16- (ISOEI) onvethox net@y:% pvri di n-2-yl met 1wl1- g - Ply fury
1) - 31/ - 2124 (28 8. OR, cfnh%%ﬂ%ﬁ)@lmﬁsﬂyldaﬁﬁﬁélz 7.25 (2H, b), 743

(1H, d, J 8.0 Hz), 7.62 - 7.66 (3H, m), 7.74 (11, t, J 7.5Hz), 8.74 - 8.77 (2H, m); (M-+H)* 374.
20
Example 12: 7-phenyl-3-(6-[methoxymethyllpyrid-2-ylmethv])-3H-[1.2 31triazolo[4.5-
dipyrimidin-5-amine
The title compound was prepared from 7-chloro-3-(6-methoxymethylpyridin-2-
ylmethyl)-3H-(1,2,3]triazolo[4,5-d]}pyrimidin-5-amine and the appropriate arylboronic acid by
25  the method described in reference example 1.
NMR &y (400 MHz, DMSO) 8.75 (2H, m), 8.35 (2H, brs), 7.78 (1H, t, J 6.9 Hz), 7.64
(2H, m), 7.34 (2H, brs), 7.04 (1H, d, J 7.6 Hz), 5.78 (2H, s), 4.43 (2H, s), 3.37 (3H, s); LC-MS
Retention time 2.25min; (M+H)" 348.



5Prepared from

7-(5-methyl -2-furyl)-1H 1, 2, 31tri azol o[ 4, 5-d] pyri m di n-5-yl at ni ne and
2- brononet hyl-6-fi sopropyl oxyet hoxynet hyppyri di ne by the al kyl ation
nmet hod desgpihpAséA7 Exampl e 36. Mo: 127.4 - 127. 6 gerdebdodhoieos
(DR)/cnil 3484, 3326, 3210, 2968, 2869, 1640, 1569, 1541, 1512, 1438
and 1416; NWR 8H (400 MHz, DVMsO 7.88 (11l, d, J3.5 Hz), 7.78 (1H, t,
J 107.5 Hz), 7.37 (1H, d, J 7.5 Hz), 7.28 (211, br s), 7.03 (111, d,
J 7.5 Hz), 6.51 (1H, dd, J 3.5, 1.0 Hz), 5.73 (211, s), 4.51 (211,
s), 3.58 -3.47 (5H, m, 2.46 (3H, s), 1.06 (611, d, J 6.0 Hz); (ML-H7

;1245 thEi(?rrpleBG £ t-hvl pwi d- 2
15\(/I nenfhy){) gli—if- %lg?l HF Upar oryhayIRvae d- <
2- 11vdr okuetest h3H-T 52 w Ppyridine Methyl magnesi um
brom de (1. OAMoquoﬁ I'I'P

slowmly to a SCPPFY L0k O?ﬁ] r/o-g_'l:ﬁ &S)r&iuﬁ%droﬂ}ah 32 yI)oxyrmByl)prn n-fd]meglyl}-

2- (hydr Gyl HityiagqiefriSedjppiRidias- pram;deqo @0@ &,.0276, molbzhdBrol ) in THF (15

20 <61 ¢ s eroatoi Rt ol ¢ Bt A Gt Ao P ek b (e,

partiti eilgdvabétgased withGieogandrearll wah iiaicipHeREpIRSspland)SalRG (B0 086
separ at ed This_resi due was

|ed ( and evapor at ed.
puri fi ed %9{1 8%@%?@%&5&?& thep. pfrt‘t@fl%]?ﬁt‘g??ﬁé"f@%é? QA5 Ve t he
title corgmd Ipﬂasé M@sdiﬁratdﬂ&?@l t@%qﬁ’eoﬁ@i)tﬁﬁé %@s’sr%—eﬁtrﬁoted% IﬁUA(chTQQ cOfhined
CDCl 3) 772% i (1H, d, J 7.5 Hz), 19(111 d,
J 7.5 HPygag WCE ‘Qisldﬂeg)(Na?éOAt C‘efﬁfifateérm ¥gcuo gnd fhe repyiting hows polib@i15§7
(61hp sk) pdritiettby 368i-preparative LC-MS to give the title compound (0.052 g, 43 %ﬁ as an ofi-
2 tert- B él di met hyl'si | vl oxynmet hy1- 6- (1- hydr oxv- 1- met hyl et hyl ) pyri din
¥t e (2.27 g, 33.3 mmol) was added to a stirred solution
Of 2 hydroxymﬂmll(a@oﬂﬂqﬂmpbmoﬂssmzmydtefwlﬂmrs@bgﬁ Qc‘ﬁ,-ﬁ@s,@;s
mml ) and tert-butyl di nethylsilylchloride (5. 3 mol) In
(70 W) TRaHtie b Pl Teambs s rod 37dﬂHiL'EISBr7a'%4 i (ki et TS, 7 Mhe

30 mXxt WEd\A@%m%%@Ht@’my%i g 156?}1(7 h’?eszog%sc}t% Ogggr@m

portion was separated, dri ed 01605

(I\/gS®4) mppd 1.8t e d- 83&%!*6%5&%5@@%@0‘9&1%2%eﬁm,uilvi@cfb?rﬁpound (8.19 g,

92 %9 as a colourless oil; NWR Si{ (400 MHz, CDC13) 7.74-7.70 (1H,
m, 7.40-7.38 (1H, m, 720718(1H n, 534(111 s) 483(211
s), 1.52 (elﬂxar@}el%?- - 4-B1-hw ] T yifks;
2-tert- @Htl”z@tﬁ!?«,{o gid s s 6- (1- rrethoxy 1- rrethyl et hyl ) pyridin
e 5NaH wa dportlonwsetoastlrred
sol ution of z__mmmnethvl 6-(1-hydroxy-1-methylethyl)pyridine

20 To a solution of 2-hydroxymethyl-6-(1-hydroxy-1-methylethyl)pyridine (5.1 g, 30.5

mmol) in dicholoromethane (300 mL) was added carbon tetrabromide (8.81 g, 33.6 mmol) and

triphenylphosphine (11.14 g, 33.6 mmol). The reaction was stirred at ambient temperature

overnight then poured into a saturated solution of sodium bicarbonate. The organic layer was

separated, concentrated to dryness and purified by column chromatography, eluting with a

25 | gradient of hexane to 3:1 hexane:ethyl acetate. The title compound (5.21 g, 74 %) was obtained

as a colourless oil; LC-MS Retention time 2.08 min, (Ma+H)* 230, 232
-2-Azidomethvl-6-(1-hydroxy-1-methylethypyridine
2-Bromomethyl-6-(1-hydroxy-1-methylethyl)pyridine (7.61.g, 33 mmol) was dissolved

in dimethylformamide (100 mL) and sodium azide (2.6 g, 39.7 mmol) added. After stirring the

30 resultant mixture overnight at ambient temperature, the reaction was poured into




but yl di met hyl si | yl oxymet hy1-6- ( 1- hydr oxy- 1- et hyl et hyppyridi ne (2.0
g, 7.12 nunol) in DVF (30 nL) at roomtenperature. After 20 mn,
nmethyl 1odide (1.33 nL, 21.4 mmol) was added, the m xture was war ned

to 50 C angoshdyiisedsfor 16 h at this tenperature. The gegidkRuIRTsos
poured onto water, extracted with Et 0Ac (x3), the conbl ned extracts

were dried (MgSA), filtered 10 evaporated and the residue purified
by columm chromatography (20:1 to 10:1, isohexane: Et0OAc) to give the
title conpound (1.20 g, 57 %9 as a colorless oil; NVR 51 1(400 Mz,
CDC13) 7.69- 7.65 (1H, nm), 7.38-7.34 (214, m, 4.81 (2H, s), 3.15
(311, s), 1.53 (611, s), 0.96 (9H, s)%o 12 (611, s).

2- Hyd hvf | di | ut f
2 L et Ol dherink hrd B et sl e SRR a6 s R0 GRS oy
ine (1. mlwatenfn?emm congentritedid c(rﬁﬁ:ss r‘ilth)a,resilﬂﬂﬁg Gfélfowml) (5288, Qlﬁﬂwés]ﬁ;edd
mL r r nt r
") e b Bftnd: Ohif . Mk BRI VLS 7 A8, 230, 1 et
the or gea Ezp®. np (a0 dy@s.sseparsat(ed, brady,iden S (ghl bt eceds R@t{éntlon

asS a Col ourl ess

evapor ate Y tl e conpound (740 ng I
oi | ; @?54 @ﬂ&ﬁ)éégcocw) 770766(1H m) 748 7.45 (1H, m,

7 07-7. 04(116:(1.8brchy DRt il (111, €, 5.0 )
3.18 (311, 57 (6

2- Br ononet hyé ABZ“%OI“WE %tg(\‘?y roxss wptteRphPpdinel(SRSe, 30.6 mughmtsdissolved
tetrabr Qﬂiﬂﬂéﬂxaﬁol (TR L) £hd %Qla@ma{ le%l\@ﬁw &d@ﬁﬂtnpgééeh Oﬁ’l{\%]&l@géngﬁoﬁ‘ga -%énglgd

sol ution of hydr oxymet nmet hoxy- 1- et h pyri

ngy, 4. o@gﬁm *)ﬂdaqq@dwsngml ﬁtﬁwemwms@ww Btered thase celme 40 ooneshirateditoDCM
(50 L) d?aneE% Fgive 01 F(00A 2 dsrarc‘SfEﬂ@sts ﬁi 5 @o@wﬁi‘z Boct,) 7.63

concentrdted i n vacuo. The ESI
chr omat cﬁgﬁi,atpﬁgflfﬁ iz 719t (bHE], 7 7|8sTdﬁe3camé1IEﬂm¢ Hzh 3@3\(@1{1 el .49 GHes) ; LC-

corrpoun S l.our | ess oil; NIVR 8l.r (400 MHz,
CDC13) g Kl (1{502@@ CGGE 7 (111, m), 7.32-7.30 (111, ),
4.55 (211,
2009/ 15 PG SB2009/ 001605 58 3-f

6-(2-%%@5@%9 ypyridin-2-ylmethyll-7-(5-nmethvl-2-furyl)-3H
[1, 2531tri az61Sohﬂpﬁaﬁihea@{l—hj!dibxy—ﬁmeﬂr@lﬁhybpyndme-}!ii&hiaﬁa’hﬁﬁe (™5 g,45%0
R L L S G TR UG
2- br f) ;m L2 il 3@nw)naidopmyy1hicom:(hyhm ypimtet di sma"cl( f?)3?ocli1i’ftﬂours'3 el cE[)oIed
nuno e m s allowed to warmto
room t elrtr(f)%,r;?%/filz d(Pé)ug?h e fcie? ?’Vé"ﬁr dj&t?ls Higetyye “'?ﬁ[@F%rm?@‘@rfb © lighors Onerpbated i
vacuo, timesseJhelwsultsassolidkesre @dl&%l\%ﬁ@d‘btﬂﬂﬂl @‘Q&zﬂgraﬂa Sshc@rﬂia%dS' lica

B odb. | S SagtE 0 il Wrvied Elio bHa st e 10 0<ogd 28036 for

of f - V\:hl teo B@irs Bbford @M cdblig -0 47 8A Bol&dion! dRsdtium offRe/(BB4 b, 1%41@%01) m:Zter
3175, 2?%%%932 2825, 1648 1568, 1512 and 1436 NVR 81.1 (40

DVBO) 7 Ryas gfided drogwiss pnd the pxthregtirrgd atwcéomnnnvtemA‘{tqmoul@lg mfp é

Hz), 7. 2dd(sdthteddbdiln bichridaate éél&morpand‘}gm&rafgf)the 1@315\%] el 91105 o I\hga%i]{i%
5.77 (2H, s 3.01 (3H, s), 2.46 (311, s), *380
13Ex anpfcglo d by filtration and drying in vacuo, the title compound (2 5 g 47 %) was obtained as a

7- (55 e bW SR NNR By (Booiniz; EDEE) 1 6MAECE I A3 XY IR HRY WPV b B
7,02 (1H, d, 7 7.7 Hz), 5.77 (2H, d), 5.45 (2H, br s), 1.47 (6H, 5) : LC-MS Retention time 1.89
min, (M+HE)* 320.

3-(6-[1-Hydroxy-1-methylethyllpyridin-2-vimethyl)-7-( 3-methoxyphenyi)-3H-
[1.2,3]triazolol4,5-dlpyrimidin-2-amine




vl met hvl) - 3H 1-1, 2, 31tri azol of 4, 5-dl pvri m di n-5-am ne Prepared from
3- (6-brononet hyl pyri di n-2-yl met hyl ) -7-(5-net hyl - 2-furyl)-3H
[1,2,3]triazolo[4,5-d]pyrimdin-5-ylamne and trifluoroetbanol by the
nmet hod desgpib@hsém7 Exanpl e 32. 20lR vm (DR)/cm' 3282[,(313(9,92%09,0596%
1649, 1520, 1463, 1282, 1165, 1029 and 761; NWVR 8H (400 MHz, DWvBO)
2.46 (3H, s), 4.14 (2H, g, J9.0 Hz), 4.68 (211, s), 5.76 (411 s)
6.52 (1H, d, J3.0 Hz), 7.11 (1H, d, J7.5 Hz), 7.37 (111, d, J7.5 Hz),
7.84 (11-1, t, J7.5 Hz), 7.89 (1H, d, J 3.0 Hz). 25Exanple 38:
S-7-(thiazol -2-v1)-3-(6-Retrahvdrofuran-3-viloxynethyl pvrid-2-vl met hy
|)- 31141, 2, 31tr|azolo(45dlpyr|rn| n 5-am ne A sol ution of

t hi azol e (0. 82 vvas treated
with n-butyll r‘et ﬂﬁﬂj Cé)elg:mh)‘ﬂgéla (l?‘ ng%éfiégjfg}r&ml stirred
for 20 rﬁhﬁhylémﬁ@;tﬁﬁmw%ﬁmathsmwi-[1(8:8]@faz<ﬂc{@;52d]()ﬁmﬁdim2~mu’ﬁblﬁnd2— 47 i)

nggnt \If\/g;IPrre OJ%A; c{??f%rgrotmec cn:'[r (6”0 [ 0 )I tE, Egl%g ttfe%tle compound (gg]mg,IQT)%) 5%

7-chl oro%eﬁoﬁ(@ojﬁdﬁ) (tetrahydrofuran-3-yl)oxynet hyl | pyri di n-2-
| met hyl}-3H41 31t o] 5-d d 5- 74
)r/mgrg5 )a/md tetNM?%@@ﬁ%ﬁé‘%ﬁ?%ﬁ%??%;igaﬁﬁa} ﬁ#tér}}gj %Sb?égza{g%?ﬁz

mo r u -
purifi ed by &?ér?ato)r’gz o €8107 9(}&?761 gut}gia;fe\?e tﬁg ti IGeI@:c(gH’%und
(0. 024 gHZYZI80QHS), %14% BRI 2his) 468 (FH2); 1€5M§|~Ps€¢}1t18ﬂ e 241 minig,
JSOWMﬁ%%(lHdJSOHZ)779(1Ht,J80Hz)750(2H

br s) "'d, J 8.0 Hz), 7.08 (1H, d, J 8.0 Hz), 5.78 (211, s),
4.47 (2H, s) 422-419(1H m, 3.75 - 3.60 (4H, m and 1.99- 188

(211 in); pﬁ%&? gé &chkki@e#ﬁ?-g-;m }{g\4&@_1-c161%11»_en__t\i1@ﬂh%-§1&lethﬂﬂ
exanp e does n e ve : et erence exanpl e

1: 3H-[1.2.3triazolo[4,5-d]pyrimidin-5-amine

T Pheny L (Gl oLl el A 0 B Rl b 31 220

sol uti on[lcﬁ,3]ﬁ}abmlo[r4{5p&]pyrmtmdek2-amarebaltbbexh9thl®l C(e&@lbemalg)vemmph’rtﬂ-) in

ot} st iy I8 herCRRRAAY hat T or i S S AR, i e Bl
T o e s e Qs
concent 1 AORGHA Lkt b B D 1o Bkt 1 IR LY gy sae-,
pal e- yelsgt\:N(ﬂH @i 8138 ﬁ@f WS/ 88k eSHAN M43, 52 mm 20 (NI +H) + 188 and

190. 1-(6-Hydroxynet hyl pyridin-2-yl)pyrrolidin-2-one A m xture
of (6-bronopyridine-2-nethanol (9.76 g, 51.9 mmuol ), copper(l) iodide
(0.99 9, 5. 1%ample 1678 ﬁieﬂﬁk%ﬁlh@m@fﬂhﬁrﬁvmd@rakm Pllpyrid@- 38
mol ), 1, 4- dloxane (400 d pota55|un1carbonate (14.35 g, 103.84
ol 20 waelmese3H-) gripidig-gamine

Prepared from 7-chloro-3-(6-[4- hydroxytetrahydropyran 4-ylpyridine-2-ylmethyl)-3H-
[1,2,3ltriazolo{4,5-dlpyrimidin-2-amine and 3-methoxyphenylboronic acid (0.08 g, 0.55 mmol)
as described in Example 10 to give the title compound (45 mg, 38 %) as a solid.

NMR. 8 (400 MHz, DMSQ) 8.40 (1H, dt, 7 7.9, 1.1 Hz), 8.30 (1H, m), 7.77 (1H, t, J 7.8
25  Hz),7.56 (2H, t, J 8.1 Hz), 7.31 (2H, br's), 7.24 (1H, m), 7.02 (1H, d, J 7.2 Hz), 5.81 (2H, s),
5.43 (1H, s), 3.69 (3H, s), 3.58 (4H, m), 3.41 (2H, m), 1.33 (2H, d, J 12.2 Hz) ; LC-MS
Retention time 2.18 min; (M+H)* 434.

Example 17: 7-(3-methoxyphenyl)-3-(6-{1-hydroxycyclobutyllpyrid-2-yimethyl)-3H-

30 1.2.31rlazolol4.5-d Ipyrimidin-5-amine



25 concentrated in vacua and partitioned between Et0Ac and water. The
organi ¢ phase was separated, the aqueous phase re-extracted with

Et OAc and the conbi ned organic extracts were dried (MSO4) and
concentr at ! atogive the title conmpound (10.1

guanti t at iﬁg)ﬁ?g\égﬁgal e-yell ow solid; NVR45n (400 MHz, 99(%&%2)00%90%655
(1H, d, J 8.5 Hz), 7.69 (1H, dd, J 8.5, 7.5 Hz), 6.96 (1H, dd, J7 .5,
1.5 Hz), 4.71 (213, d, J 5.0 Hz), 4.17-4.13 (2H, m, 3.50 (1H t, J
5.0 30 Hz), 2.70-2.66(211, m), 2.19-2.11 (211, m; (MtH+ 193; LC M5
Retention tine 1.46 mn. 60

1- (6- Bromomet hyl pyri di n 2-yl)pyrrolidjyn-2-one A stirred solution of

1- (6- hydr oxy Qeéh it r?GSY@ ﬁhgﬁf&mgg' ét}c%gt ggp)éa:hghéglr&thﬁ’??:gl

mml ), in dic orone ane r
tri phenyll Qtﬁdﬁypmlo{éﬁ(dmrmggm—ﬂsﬂ argine and B-mefhok ypherydbdygnic a¢it) by the method

tetrabr %%%pur %}égag7t§%iv%{he%|c)3m ‘Eddg(b%gﬁy%{@}oz’ concentrated in

5 vacuo an ["umMm Cchro Et OAc : hexane
(1:1)) to gi \?@IRB@(AH)DMI&Z ONIpOLNER { 1L88 (%, @), 1as7 -al.ehi1He n8,3.01d- BOBQH,

cont aj ni i pho i i S j uri : 40 ,
d6- DVS0)™ '?a@éﬂ??%@ %?Qdﬁ" gé 69?%3135&%&@ ?%Wﬁ éhi‘) 9@%)
Z gg( (2 i 180 @H, ), 7.8 (H1)d, J4. 5&)&23&%15% JH@%BJ ?(ﬁwl_li)ITtZJS'ZéS #=zf) slﬂa)aH 5),
101- ( 6- g‘f%ﬁeﬁm%ﬂgﬁ pyrrol i di n-2-o0ne A soI ut| on of
1- (6- bromonet hyl pyri di n- 2- Apyrrolidin 2-one (10.19 g, 39.94 nol)
containing trij g{asnﬁﬁlgphosphl ne OXI de i npuri ty in DVE (80 i) was
treat ed V\ﬂthE§ la 3 3 .‘ (&-1dethe W thI . '. v

par tjigt i gnegd|keionses- d@:%dﬁmaﬂﬁaé er The or ganl c phase was separated
and t he aquequs ase re-extracted wth Et0Ac (x2). The conbi ned 15
organi ¢ _ext r d8¢ SUGRAmPOHR] W RIRRRROIATOm Ao Eriethpeangtiy IR o gi ve
the titlemaayparg, ZQ%QZGY&LL |5Qﬂbﬁirﬁudm£‘6°ﬂﬁﬁ@hﬂ?tﬁ@§bp%ﬁrﬂte aryflboromc acid by

trlphenylphosphlne oxi de; use he next step W thout

pur i fi cdkg Bethod desepbed &t wfarensaeramle b 19 min, (MrH) + 218.

1- (6- Am nonet hyl pyridi n-2-yl)pyrrolidin-2-one A solution of crude
1- (6-azi domet hyl - pyri di n- 2- yI)pyrrolldln 2-one (conta|n|no . 20

tri penyl pho&ptinple 1&& 463-cyanep Ardf-Ctetraydupfuran o et oy

platinu écf(l ) BEGRb ROR) 1S s nlﬂ q%{arﬁ drogen at 45 C and anbi ent
pressuré ere of Celite, concentrated in

vacuo then ca"hlé\)"aipBl’ea%ré‘éifrmﬂﬁcfﬂwpﬁeﬁﬁe[(-ﬁﬁtwﬁmeimfﬁﬂahﬁF)d)‘owmﬂlﬁ];gmdm “4he

e phengtBpaY 2 lblo68 Al Riree isin S8 STMABAANObIY qcid by gy
25l\L (2- mmtlmmfﬁammp @3 &> give 0.039 g (33 %).

2- OXOpWi\aJni\gﬂlmﬁur 4 %’.Hm?s“éb Fod/(1EEHNY L A 007 4 o RS 7 BoH R ¢ 8.0

5 v1 f or mam
N- ( 2- amilim)-A3BEH © AISHD PRS0 (21 bns) 57301 8% dath He), (.89 61H,gl, J 1.5.HE3, 113l )

and 1-(6xatRi I i di.g-2=Vl r ol o]

ri pheny?ArDsBh Ba- By Hoy T R60Tmy a5 > el RS e P B pPees
(4. 86 mRetédbdoBbmaRab min;(MadDpa2s-. 2- ol (100 nL) was 30heated at refl ux
for 18 h, cooled and the resulting precipitate filtered to give the
title conpound

25 Example 20: 7-
[1.2 3Mtriazolo[4,5-d]Ipyrimidin-5-amine
A solution of the 7-chloro-3-(6-[1-hydroxy-1-methylethyl]pyridine-2-ylmethyl)-3H-

[1,2,3]triazolo[4,5-d]pyrimidin-2-amine (0.15 g, 0.47 mmol) and 3-cyanophenylboronic acid
(0.08g, 0.56 mmol) in THF (5 mL) and saturated sodium bicarbonate solution (0.8 mL) was

30 degassed under three alternating cycles of vacuum and nitrogen. Tetrakis triphenylphosphine



61 (3.41 g) as an off-white solid; N

MR 8H (400 MHz, d6-DMBO) 9.21 (1
H s), 820 (L H d, J 1 Hg), 812(1 H, d,
(1 d,
95 (

0

8.5 Hz), 7.73(1 H, t, J
7.5 Hz), 7.38(1 H t, J 6 Hz), 7.02 7: 5 Hz), 6.45 (2 H hr
S), 4.53 (Rohspedssd76. 0 Hz), 4.00-3. m, 2.57 (pElgelesndidds O
Hz) and 2.08-2.00 (2 H, m).
51-{64(2, 5-di am no- 6-chl oro-pyri m di n-4-yl am no) net hyl | pyridin-2-yllp
yrrolidin-2-one A m xture of as
N- ( 2- am no- 4- chl or o- 6- {{ 6- ( 2- oxo- pyrrolidin-1- yflpyrldi n- 2-
yl met hyl ] am no) pyri m di n-5-y1) f or mar ni de (3.41 g, 9.43 nunol) in
et hanol (36 nL) was treated with hydrg OI’IC acid (6 M 8 n),

Aqucous B (0 AP fion L8 o0 Ul S50, AR g

(x3) andctheC veernightbiThe thixdvigares codsd uoatutbsenv\remgerdmreemd (d¢deSiertinano a

tra . 9
conc ent Kt S0y BENE) L Byl B8 Dbd GROTBANDH o ey 10 o0 @
146- (5- dﬁ(thlmromiﬂlarm o¢tbanpll 927 Rgive ayablow waxy oil which was further purified by
s s ams P e BreP b DR B iR (F5 s o) e YehiBl pBluer One A
1- 16- [ (2, 5- diNMR3Q(AONHRCDEYY 9. 111 QHDdKlJB.laIMFZﬁ) mtmyﬂﬂu@w memﬂz dtl.B

Intt L on1 b2 ) 788 caf e e B ERR i e B, P i S G B neo L

(0. 564 g)rsﬁ 118 (PN, NC-MB Rétésiion titne.d5hih; Mty Bed for 2 h, warmed to
roomtenperature and the resulting precipitate filtered and dried to

give the title conmpound (1.67 g, 77 % as an off- vvhlte solid; LC M
reteption timMRahp@21M-B-cvahbpH) P -6 ANy

2, 31tr|azol 014 5 de rimdi

vi |l pyrr
146- (5 am no P? pﬁféh?foﬁ{ﬁclﬁorg)ﬁ-g&@@@h%&ﬂ IQyQIL?éﬁE)H]FyHHIH& —erhéEﬁ&l?ﬁH) pyrid

yrrolidin-2-one boronic acid

in- en
(0. 354 thl Zéliyequﬁﬁﬂﬁ)dlpwr@ﬁwcﬁr%m@a bawé@ﬁjhodscbenn@ﬁd W}gﬁﬂ@@édoc ar bonat e

5 nmL) and 1;4-di
1£or 12) mm t henﬁvfn T at eﬁn{ gﬁﬁn%(jeﬁt?‘ ?g IS% nﬁpﬁ)ﬁgg%ﬁ?%‘gﬁg}a %“5293#?%@]
25 (5. 058 (400 MER/REISOIDI4P — k@‘@ﬁx&ﬁl 1fi§r—28h[6ﬁhaﬁ,ép%(aﬁt, BORBS (kG dR

hase r QB Brae B i IAERb Ay ARAEL T G e R D s o

wer e dr ik, & MGTH jit, J6ONL.8 Bz, 3t (2d- 9.07 8L u); (M-IDF ¥E3.a yel | ow solid

(1.00 g) which was purified by colum chromat ography [ Si 02;

Et OAc- hexane (1:1) then EtOAc]. The resulting yellow solid (0. 68 Q)

vvas triturat aiamplblzzdi thfwhocﬁbdim%ﬂ@[tg hydeoxtyl@raliydedpiragOl-agvEawnd (0.

68 0/% ff-wh id., ; NVR SH (400 MHz,

olestif%)solt neq  38.5 Hz), 7.79 (1H, t, J

|7_|Z5 HE) 777 6@repal%d@5dt(seﬂﬂed ui’fExa.anléio fraﬂal?rcthfr(éé)(&[ﬁh?cﬁoﬁylé&ah?droﬁyan—4-5
: an

LC— VS Réftﬂégﬁlihaﬁ Ztyarﬁ%thsﬂ) éfé(lﬁ%ﬁflt(lﬂﬁolqiﬁ 53%173/““8?116120@"E%Fn%fiﬁiﬂ‘&@enylbowmc

Adenosi ngjaRewe Rt @66 Buldeitd give BleticR8mpbdddnhd ngS209h) LAk Regeniors The

conpounds were exam ned in an assay heasuring in vitro binding to

human 10 adeﬁB‘éR@a(‘M’W@&ﬁ@s)sg ZBTetﬂérSrﬁ?»r{lTHgdttHéSd S PR 8AEHL, tof 7.9

t he de i i~0) <l

b oy ot D QL3R SPLEELL ) P ERS Al GRS 105 1 & LTg By 583

t echni qliéH s)S“e%Q (1Hos), 2223, an), LOMERE, M1/ 1814, 45 Hz), ( BSETH, d, J124Hz) LC-

8-Cycl o 3d| DPCPX) --a sel ective high affinit
Chgonn gy Rezornl RGP tH0RY B8 L0 ) Y

ant agoni's Yarid sine receptors. Naunyn

J
J
2 H

Example 23: 7-(3-cyanophenyl)-3-(6-[1-hydroxycyclobutylipyrid-2-ylmethy)-3H-
30 [1.2.3triazolof4.5-dIpyrimidin-S-amine



Schm edebergs Arch Phannacol ., 336(2):204-10, which is incorporated
by reference in its 1l5entirety. Frozen CHO Kl cells
(transfected with a hunman adenosi ne Al recepter expression vector)
wer e honogwpideAsémy 130 nL of 50 rnM Tfis HC buffer (gdr/embosnvoieos
containing 10 ni M MgC12, and 0.1 RI /nlL adenosi ne deam nase ‘per
pellet using a Utra-Turrax honogeniser, The resultant honogenate was
kept for imrediate use in the binding. 20 Bi ndi ng assays were
performed in a total volune of 250 FtL, containing [311]-DPCPX (3.0
nM, nmenbranes and additional drugs. Total binding was determ ned
using drug dilution buffer (50 nM TriggHClp11:7.5, 10 inM MCl12, 5%
DVBO) . Non-s i f i | _
N6- cycl ohexyP%gée%i{j)is;rfjkrl}eﬂq %QSV%SF%%%I%& Q“s"g‘é’u ﬂ}z%eéhyrr* %Iat es at
21 C, adidydrigwstods.b-dimirinadied-Hymine padB- tyahbplmhylborommtabld(wm rhéthader s

hckar d Py pE) Beblill o Ao RRUNE OB D s Tuhe Bt c) " (o

7.4). Filter dIMRbg@be M DMSQY) Diter IBOHH, manidsM LEOEE, a),-2004 - 2.08 (2H,

Fhen 1 e 1of- 5o AL 88"s 5 S03H ahT o Gt €%k Uk 7 bt Sl SC,

usi ng a e/ q A3 BaLdan g ﬁTHpQQUrHHzm LIPNHRHES BS HRY, blohatol 0T aHNnt er .
63 To de@éﬁ%’ﬁl n@ the free ligand concentration, three vials were
count ed OCa of [3H DPCPX containing 4 riaL of Utim-Gold W
scintillant on a Beckman LS6500 nul ti purpose scintillation counter.
Data was anal ysed using a 4 ararreter Iogl stl cal equation and
non-|inear rB&KRRISES B Pt § S

sl opg pPaLamg b&rztﬁmd\}ﬁﬁﬁdﬁﬁstﬁhﬁe NSB Where E is the quantity of
bi ndi ng and is the conpetitor concentration. The Kr is then

det er m ned udbhifla spepenuhyesarersrifasy{rahipen-(G-ugboxyngthypyiding- [ FQ) )
10 Adengghg xﬁmq%@ﬁmﬁow B 1pyRini8h BnRhd bl hé %r@gnat&%%yxﬁiﬁsﬁesaa By,
The conpounds” were exam ned inan assay neasuring i'n vitro binding to
human adbh@ethefedeagribed veference exynlet-er mi ni ng t he di spl acenent of the
adenosi ne A2A receptor selective radioligand

442- ([ 6- Ami no- 9- (N-et hyl - 13 Drlbofuranuronam dosyl) 9H—pur|n 2 15
yf 1 a¥i no] et hifrqmhidn 2B e hi‘opathplitsiazl hy - Sicxey
using Stxﬁrﬂgﬁ{lﬂaﬁ‘?fﬁ%'nﬂh‘,%?om%%v am%’?m&e Jarvis ot al., ]

Phar macol "EXp “Ther. 88-93, Wnicn i s incorporated by

ref erence i nThis @'aepmpﬁe@ itom 7- chlOrF—r3dﬁdﬁS')BEKaIZ@BwahBS}’IMWGEthIiMQQmi-&-ed

and o, 1 S eR-ralbambter Bl Rlal P bbb inf EAAI BTy LBRIRIE,

20 honodixample38. The resul t ant honbgenate was kept for inmedi ate use
in the binding assay. Binding assays were performed in a total volume
of 0 nL, containing [311j -06821680 (20.0 nM, rrerrbranes and

addi ti onal dEmgnpleIﬁxt gtingl thieg sl 3dt-41 - 3 w ) i
buffer (50 . .5, 10n1\/| MyCl2, 5% DIVISO) Non- specific
bi ndi ng % f f X. Followi ng incubation for 90

m nut es at 2Th1€1s ;asmmﬁirmvehbﬁ:r -SRIt I8drdXy-1-methylethyllpyrid-2-ylmethyl)-3H-

- {1.2.30triazolo(4,5-d]pyrimidin-5S-amine and 4-methylthiazole by the method of Example 38.

. (b

25
Example 27: 7

3H-[1.2.3]triazolo[4.5-d]pyrimidin-S-amine
7-Chloro-3-{6-[1-trimeihylsilyloxy-1-cyclopentvl

[1,2,3]triazolof4,5-d]pyrimidin-5-ylamine



25 rapid filtration with G-/B filters (presoaked in 0.1% (wv)
pol yet hyl eni m ne) using a Canberra Packard filtermate 196, washed 3
times with ice-cold Tris-HC (pH 7.4). Filters were left to dry

over ni ght ,wangheNsgspsci nt-0 scintillation fluid was thgirraskhgehdofsol he
filters. The filters were then 64 left for at |east 2 hours before

the radi oactivity was assessed using a Canberra Packard TopCount

m croplate scintillation counter. To determne the free |ligand
concentration, three vials were counted with 25 p.L of [3H C0S21680
containing 4 inL of Utim-Gold MW scintillant on a Beckman LS6500
mul tipur pose scintillation counter. Data was anal ysed using a 4

par amet er i cal atio ressj o yi el ds
it R e R

"1 og[ 1@Q]S]tnh%&[@xb-d]pynﬂﬁhﬂtﬁylﬁrﬂn% (. bg gﬂaﬁﬁdlw dg.fnlw Qici1AID) AAfsbnf Al i S
the conmpetitor concentration. The Kl eter m ned usi ng the
Cheng- Prig@BfrftuEsqiatiedrd W}tktganethﬂsﬂyl Shloriae (0. 3&(1%)’* [PRegD) ke frisEhyiagine

Recept or oa.'zﬁkii B mBbIRALAREd Af5i o0l dve @i reNOA/AE 2084 ars%um@@fmounds
wer e exam ned in an assooiﬁ rreasurln In vitro binding to human 15

adendsi rtémAéWéﬂébloafl%( ben tHethylagsine 4 dhiws 1 §mmpglband stirred

adenosi ng 3 AR FSORR Phe HBE d into water (60 mL)[, extractcd w1th EtOAc éxz)
4(217 Am no- 2- 2fury1)[1 4tr|azo o[ 2,3 triazin-

yl am nol@pmtrytp ineseud qrg pusifie %es%r@@iyr{@l IIM&&DG ~tRIPARIRj LR o give

See, r o 1
v p17° S8RuR ol ORS00 AR o R DLPOLE0) 298 (LY ST 7
20Fr 0z e(ZHE-sRIN3@H] & JWelt Bz)h 6D (Ehidz £ @ 8iH),6579r(RH, Of 1.680(7Rvii)y .40 (I,

buf f gr (’Fﬂ 97}1@95%%“@@ Jquélo nmnv MgC12, 10mM EDTA, 0. 1nM Benzami di ne

and am nase per pellet using a Utra-Turrax
honog eni zer. ﬂﬁge\aetﬁﬂﬂnﬁazam-yh Aigid el tnethwiaB v ke t -c fabapehtytpetidin-2-virseth vl i

t he bi ndj ‘ ., Bi 2S¢ vere perfornmed in a total volume of
250 pt, . st 25 (20nM), menbranes and additi onal
drugs. Total Pbepa&ﬂﬁ@nv@cshld@tﬁ{mmmw@rlsﬁglody mgydb;beutyﬂ]pmdim-fzfﬁmwjﬂ& mM

det or mi v b ST M S Pt i i s R B derbed for
M nuies Blandle 0 to 35 BEXitle\GBOR (6.365 3 DBTT); Sﬁﬁoaﬁ(z@@m@émasowm (14,
t, J 7.9 Hz), 7.72 (1H, 5), 7.44 (1H, d, J 7.9 Hz), 7.35 (2H, br ), 7.14 (18, d, J 7.4 Hz), 5.82
(2H, s), 2.56 (3H, s), 1.84 (2H, m), 1.73 (2H, m), 1.64 (2H, m), 1.40 (3H, m), -0.10 (9H, s);
(M+H)" 481. ‘
7-

20 1.2,3]trazolo[4.5-dIpyrimidin-5-ylamine

A solution of 7-(4-methylthiazol-2-yl)-3-{6-[1-trimethylsilyloxy-1-cyclopentyl]pyridin-
2-ylmethyl}-3H-[1,2,3}triazolo[4,5-d]pyrimidin-5-ylamine (0.105 g, 0.22 mmol) in THF (6 mL)
was treated with fetrabutylammonium fluoride (1.0 M in THF, 0.33 mL, 0.33 minol), refluxed
for 90 min, cocled, concentrated in vacuo and partitioned between water and EtOAc. The

25  aqueous phase was extracted with EtOAc and the combined organic phase dried (MgSQy),
concentrated in vacuo, triturated with EtOAc and the resulting solid filtered to give the title
compound (0.021 g, 24 %) as a pale yellow solid.

NMR 3y (400 MHz, DMSO) 1.43 - 1.51 (2H, m), 1.58 - 1.62 (2H, m), 1.67 -~ 1.73 (2H,
m), 1.77 - 1.83 (2H, m), 2.57 (3H, s}, 4.97 (1H, s), 5.82 (2H, 5), 7.02 (1H, d, / 7.5 Hz}, 7.38

30 (2H,b), 7.55 (34, d, J 8.0 Hz), 7.72 - 7.75 (2H, m); (M+H)" 409,



65 were termnated by rapid filtration with G/B filters (presoaked
in 0.1% (wv) polyethylenimne) using a Canberra Packard filtermate
196, washed 3 tinmes with ice-cold TrisHCL (pH 74). Filters were |left
to dry ovewdig#lisednd M croscint-O scintillation fluid paseilaesnoasdded
to the filters: The filters were then left for at |east 2 hours
before the radioactivity was 5 assessed using a Canberra Packard
TopCount mcroplate scintillation counter. To determ ne the free

| i gand concentration, three vials were counted with 251AL of NJ- ZM
241385 containing 4 nL of Utim-Gold MV scintillant on a Beckman
LS6500 nul ti purpose scintillation cou Dat a was anal ysed
using a 4 paraneter |ogistical equati on1 and non-linear 10 regression
which yields affinity constants (pl C50) and sl ope paraneters:. ToLaI
- NSB E = NIBxample28( 7-(4-apfhlEhi 0 ‘

of bi nd|§c ﬂ;{ th ti.to. oncentrat|on The KL is then
det er m nETHSH g e JEL e /C50 1+ [L] [K DI 15
Adenosi ne RecEhis Biprdparad Ifmn-BI-Eldbzﬁ 3406t [y BioR Gre@dhyidp 186 8- P §rid-2-ylmdhg)-

bi nd
0 gy %ngﬁvté%%eeﬁ#g#)f %@mk@fﬁ

adenosi ne Asreceptor selectlve radlollgand

)

4- ar ni nobenz 5' t hyl car boxar ni doaden05| ne 1251 -A5 MECA

usi ng 203tan%ﬂ%@h H ‘:’5' Ithiggol-2¢)-3-£G b CEOX ( igbul Tpxrid-2- yigmgthyl)-3H-
Phar macot1.2, 314868 b {457 @mﬁm‘ﬂmsxgﬂnﬂes i ncor por at ed by r ef er ence inits
entirety. Frozen CHO K1 ce wer e hom)enl zed in 45 |nL of 50

MM Tris HCL btisisprepped fromy7- %JB‘PFPér' hediye pprid apimehiyA-35hd 0. 1
LT horl pdengibaerade @F%ﬂﬁﬁ%-@%ﬁmﬁ%ha @Iméﬂﬁ}lﬂﬂﬂz@ewﬁfe%eﬁwdro?ﬁxam le 38
honogeni zer. The resultant honogenate was kept for inmediate e

t he bi ndi ng 25assay. Binding assays were perforned in a total vol ume

of 250 pi, contaiphijgy e Syepnd
addi tional drugs. Tot all(‘ﬂ‘%.éﬁﬂ&’ftﬁgz d\}\/ggﬁ d{el?%r&éneﬂﬁ%gﬁgglp Mmd@meﬂ]%
1,2,31triazolof[4.5-d]pyrimidin-5-amine

6-methoxymethvl

15  yllformamide
Prepared from N-(2-amino-4,6-dichloropyrimidin-S-yl)formamide (commercially
available) and 6-methoxymethylpridine-2-methanamine by the method described reference
example 1.
7-Chioro-3-(6-methoxymethylpyridin-2-

20 . vlamine

Prepared from N-[2-amino-4-chloro-6-({6-methoxymethyllpyridin-2-
ylmethyl}amino)pyrimidin-3-yllformamide by the method described in reference example 1 to
give the title compound; L.C-MS Retention time 1.91 min, (M+H)+ 306.

25  [1.2,3triazolof4,5-dIpyrimidin-S-ylamine
A solution of 4-methylthiazole (0.15 mL, 1.65 mmol) in dry THF (7.5 mL) was cooled
to ~78 °C under nitrogen, treated with n-Buli (1.0 mL, 1.65 mmol) and stirred for 30 minutes,
then ZnCl (1-M, 1.65 mL, 1.65 mmol) was added, and the reaction mixture was warmed to
room temperature. 7-Chloro-3-(6-methoxymethylpyridin-2-ylmethyl)-3H-[1,2,3}triazolo[4,5-
30 djpyrimidin-5-amine (250 mg, 0.825 mmol) was then added followed by Pd(PPhs)s (48 mg,



WO 2009/ 156737PCT/ GB2009/ 001605 66 buffer (50 mM Tris-HCl1 pll7.5,
10mM MyCl24. 5% DVBO). Non-speci fic binding was determ ned using 10
ut MLB- MECA. Fol Il owi ng i ncubation for 60 mnutes at 21 C, assays were

t erm nat edy@doRBéd; filtration with GF/B filters (pres%&%jﬁ@,&léﬂ
(w'v) polyethylenitnine) using a Canberra Packard filtermate 196

washed 3 tines with ice-cold Tris-HC1 (pH 7.4). 5 Filters were Ieft
to dry overnight, and Mcroscint-0 scintillation fluid was then added
to the filters. The filters were then left for at |east 2 hours
before the radioactivity was assessed using a Canberra Packard
TopCount m croplate scintillation cougier To determine the free

L AR 8BSl ) AL M b AR

L36500 rmlkdoir tbmpuams Qu@@hdﬂt\dlltﬂ Afheiug @h&ﬂh@e{ and extractedRatteetM@ sccbdi@Ths ed

using a 4 met er i stical n and non-1|inear, regressjon
whi ch y|°é$3§ i?ﬁﬂlvfﬁst“ﬂﬁs%gﬁ%’fha‘ﬁi‘t?’ é‘fm% fon"&?f&‘t%dl 1B yeruBathefetde produgt was

NSB + Tqjudfied bm&maldgraﬂhy (1IRgHtAHOAC-heplifs 81 2:3) doevedhtaitlel bipSind (38
bi ndi ng an is t éorrpetltor concentration. e Ki is tﬁen S

det ePmi ﬂ%%iqél%‘?)ﬁ@;aﬁ’ﬂ@ g- Prusof f equation: /C50 [L.] [K D Using
the assays dgsgri BoRyaROY4, HRHNY ©81 315’9€r1%1§qm§‘i§§’6j11_%ese goer

of the exenpllfled conpounds of the present invention are
shown i ntITHBIER By (4081 Mz, DISOR 78 i tAF 1.5 Biz), 7. 7Bi(Hdi shg. zse(zﬁpunsymsﬁ

(1%L, 4, J7.5Hz), 7.04 (1H, d , J 7.0 Hz), 5.78 (2H, s), 4.42 (2H, s), 3.33 (3H, 5) and 2.56 (3H,
8); LC Retention time 1.01 min (50:80); (M+ED)* 369.
10 .
Example 31: 7-(5-methylfuran-2-yI}-3-(6-[difluoromethyloxymethyll-pyrid-2-ylmethvyl)- -
3H-[1.2 3Ntriazolo[4.5-d]pyrimidin-5-amine
Ethyl 6-difluoromethoxymethylpyridine-2-carboxylate
2,2-Difluoro-2-(fluorosulfonyl)acetic acid (495 ml., 4.79 mmol) was added dropwise to
15 asolution of ethyl 6-hydroxymethylpyridine-2-carboxylate (800 mg, 4.79 mmol) and Cul (91

mg, 0.47% mmol) in MeCN (10 mL}) at room temperature at a rate to maintain the internal
temperature < 30 °C. The mixture was stirred for a further 20 min at room temperature, poured
onto brine/water and extracted with EtOAc (x3). The combined extracts were dried (MgSOy),
filtered, evaporated and purified by column chromatography (4:1 to 2:1, isohexane:EtOAcC) to

20 give the title compound (130 mg, 13 %) as a colorless oil; NMR &y (400 MHz, CDCl3) 8.01
(1K, d,7 7.5 Hz), 7.89 (1H, , J 7.5 Hz), 7.66 (1H, d, J 7.5 Hz), 6.41 (1H, t, J 74.0 Hz), 5.14
(2H, 5), 4.49 (2H, q, J 7.0 Hz), 1.44 (3H, t, J 7.0 H); (M+EH)* 232.

6-Difluoromethoxymethylpyridine-2-methano}
NaBHL (377 mg, 9.96 mmol) was added to 2 solution of ethyl 6-

25  difluoromethoxymethylpyridine-2-carboxylate (2.30 g, 9.96 mmol) in EtOH (50 mL) at 0 °C,
the mixture was warmed to 80 °C and stirred for 5 h. The mixture was coocled ta G °C, quenched
with sat. ag. NHyCl, concentrated in vacuo and partitioned between EtOAc and brine. The
organic layer was separated, dried (MgSOy), filtered and evaporated to give the title compound
(1.50 g, 80 %) as a colorless oil; NMR 8y (400 MHz, CDCls) 7.73 (1H, t, J 8.0 Hz), 7.35 (1H, d,
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J8.0Hz),7.19 (1K, 4, J 8.0 Hz), 6.39 (1H, t, J 74.0 Hz), 5.02 (2H, s), 4.76 (2H, s); (M+H)*

190. . |

2-Bromomethyl-6-difluoromethoxymethylpyridine
Prepared from 6-difluoromethoxymethylpyridine-2-methanol by the bromination method

described in Example 36 to give the title compound (52 %); NMR 8y (400 MHz, CDCls) 7.74
(14, t, 7 8.0 Hz), 7.39 (1H, d, J 8.0 Hz), 7.37 (1H, d, J 8.0 Hz), 6.40 (1H, t, J 74.0 Hz), 5.01
(2H, ), 4.53 (2H, 5); M+H)" 252, 254

[1.2,31triazolo[4.5-dipyrimidin-5-ylamine

Prepared from 7-(5-methyl-2-furyl)-14-[1,2,3]triazolof4,5-d]pyrimidin-5-ylamine and 2~
bromomethyl-6-difluoromethoxymethylpyridine by the alkylation method described in Example .
36.

© Mp: 194.8 - 195.1 °C; IR ey (DR)/em™ 3512, 3295, 3172, 1632, 1574, 1499, 1464,
1436 and 1417; NMR &y (400 MHz, DMSO) 7.88 (1H, d, J 3.5 Hz), 7.84 (1H, t, J 8.0 Hz), 7.40
(1H, d, J 8.0 Hz), 7.31 (2H, brs), 7.10 (¥ 4, J 8.0 Hz), 6.81 (1H, t, J 75.8 Hz), 6.52 (1H, m),
5.76 (2, 8), 4.92 (ZH, 5), 2.46 (3H, s); (M+H)* 388; Anal. Caled for C;7H,;sN/O.F,: C, 52.17; H,
3.90; N, 25.30, Found: C, 52.69; H, 3.97; N, 25.19. |

Example 32: 7-(5-methylfuran-2-yD)-3-(6-[2-ethoxvethoxymethyllpysid-2-yimethyl)-3H-

[1,2.3Ntriazolo[4.5-d]pyrimidin-3-amine

3-(6-Bromomethylpyridin-2-ylmethyl)-7~(5-methyl-2-fury])-3H-[1,2,3 ltriazolo[4.,5-

d]pyrimidin-5-ylamine
Prepared from 7-(5-methyl-2-faryl)-1H-[1,2,3]triazolo[4,5-d]pyrimidin-5-ylamine and
2,6-bis(bromomethyl)pyridine by the alkylation method described in Example 36; NMR 8y (400
MHz, DMSO) 2.46 (3H, s), 4.64 (2H, s), 5.75 (2H, s), 6.50 (1H, 4, T 3.5 Hz), 7.04 (1H, d, J 8.0
Hz), 7.31 (2H, s), 7.49 (1H, d, /7.5 Hz), 7.80 (1H, t,7 7.5 Hz), 7:88 (1H, d, 7 3.5 Hz). TLC
(Hexane:EtOAc (1:1)) Rf = 0.28%*
3-(6-Ethoxyethoxymethylpyridin-2-ylmethyl)-7-(5-methyl-2-furyl)-34-

[1.2,31triazolo[4,5-d1pyrimidin-5-ylamine
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. A solution of 2-ethoxyethanol (242 pl, 2.5 mmol) in anhydrous THF (15 mL) was

cooled to 0 °C and treated with NaH (100 mg, 2.5mmel). The reaction was stirred at 0 °C for 10
mins, then treated with 3-(6-bromomethylpyridin-2-ylmethyl)-7-(5-methyl-2-furyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-ylamine (100 mg, 0.25 mmol), stirred at room temperature for
30 mins. The reaction was quenched with aqueous NH4CI and extracted with EtOAc. The
combined organic phases were dried (MgSQO4) and concentrated ir vacuo. The resulting solid
was suspended in MeOH (10 mL) and treated with 4M HC in dioxane (2mL), the reaction
mixture was then diluted with diethyl ether (40ml.) and the resulting solid isolated by filtration
to give the product (34 mg, 31%) as a yellow solid.

IR Ve (DR)/cm™ 3519, 3206, 3177, 2877, 1625, 1574, 1499, 1433, 1322, 1228, 1112,
1023, 958 and 767; NMR &y (400 MHz, DMSO) 1.09 (3H, ¢, J 7.0 Hz), 2.46 (3H, 5), 3.42 (2H,
q, J 7.0 Hz), 3.50 (2H, dd, J 5.5 Hz, 3.0 Hz), 3.58 (2H, dd, J 5.5 Hz, 4.0 Hz), 4.51 (2H, s), 5.73
(2H, s), 6.51 (1H, dd, F 3.5 Hz, 1.0 Bz), 7.03 (1H, d, J 7.5 Hz), 7.29 (2H, s), 7.36 (1H, t, J 7.5
Hz), 7.88 (1H, d, J 3.5 Hz).

Example 33: 7-(5-methylfaran-2-yi)-3-(6-{tetrahydrofuran-2-ylmethyljoxymethylpyrid-
2-yimethyl}-3H-[1.2.31triazolo{4.5-dpyrimidin-5-amine

2-Bromomethyl-6-(tetrabydrofuran-2-ylmethoxymethylpyridine

Prepared from 2,6-bis(bromomethyl)pyridine and (RS)-tetrahydrofuran-2~methanol by

the alkylation method described for the final step of Example 32 to give the title compound (19
%); NMR 8y (400 MHz, CDClz) 7.70 (1H, t, J 7.5 Hz), 7.42 (1H,d, J 7.5 Hz), 7.33 (1H, 4, J 7.5
Hz), 4.73-4.65 (2H, m), 4.52 (2H, s), 4.17-4.10 (1H, m), 3.93-3.87 (1H, m), 3.82-3.77 (1H, m),
3.62-3.55 (2H, m), 2.03-1.85 (3H, m), 1.71-1.62 (1H, m); (M+H)"* 286, 288.

(RS8)-3-{ 6-(Tetrahydrofuran-2-ylmethoxymethylipyridin-2-ylmethyl }-7-(5-methyl-2-
furyl)-3H-[1.2,31triazolo[4.5-dlpyrimidin-3-ylamine

Prepared from 7-(5-methyl-2-furyl)- 1H-1,2,3]triazolo{4,5-d]pyrimidin-5-ylamire and 2-

bromomethy}-6-(tetrahydrofuran-2-ylmethoxymethyl)pyridine by the alkylation method
described in Example 36.

Mp: 154.2 - 154.5 °C; IR Ve (DR)/em™ 3334, 3188, 2871, 1738, 1652, 1600 and 1419;
NMR 8y (400 MHz, DMSO) 7.88 (1H, 4, J 3.5 Hz), 7.78 (1H, t, J 8.0 Hz), 7.36 (11, d, J 8.0
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Hz), 7.29 (2H, br 8), 7.04 (1H, d, J 8.0 Hz), 6.53 - 6.51 (1H, m)}, 5.73 (2H, s), 4.51 2H, 5), 3.98 -

3.93 (1H, m), 3.74 - 3.68 (1H, m), 3.64 - 3.58 (1H, m), 3.45 - 3.43 (2H, m), 2.46 (3H, 5), 1.91 -
1.71 (3H, m), 1.56 - 1.48 (1H, m); (M+H)" 422.

Example 34: 7-(5-methylfuran-2-yl)-3-(6-[tetrahydrofuran-3-ylmethylloxymethylpyrid- -
2-ylmethyD-3H-[1,2.3triazolol4.5-dIpyrimidin-5-amine

2-Bromomethvl-6-(tetrahydrofuran-3-yimethoxymethyDpyridine

Prepared from 2,6-bis(bromomethyl)pyridine and (RS)-tetrahydrofuran-3-methanol by
the alkylation method described for the final step of Example 32 to give the title compound (37
%); NMR 0y (400 MHz, CDCl3) 7.70 (1H, t, J 8.0 Hz), 7.37-7.33 (2H, m), 4.63 (2H, s), 4.53
(24, s), 3.89-3.82 (2H, m), 3.77-3.72 (1H, m), 3.65-3.61 (1H, m), 3.56-3.46 (1H, m), 2.66-2.56
(1H, m), 2.09-1.99 (1H, m), 1.69-1.60 (1H, m); (M+H)" 286, 288.

fury}-3H-f1.2.3triazolof4.5-dpyrimidin=5-ylamine

Prepared from 7~(5—methy‘k—?.—fury1)—1'H -[1,2,3trazolofd, S-dipyrimidin-5~ylamine and 2-
bromomethyl-6-(tetrahydrofuran-3-ylmethoxymethyl)pyridine by the alkylation method
described for Example 36. .

Mp: 168.7 - 168.9 °C; IR Vuax (OR)/em™ 3514, 3293, 3171, 2935, 2860, 1610, 1575,
1498 and 1434; NMR &y (400 MHz, DMSQ0) 7.88 (1H, d, /3.5 Hz), 7.79 (1H, t,J 7.5 Hz), 7.34
(1H,d, J 7.5 Hz), 7.28 (2H, brs), 7.06 (1H, d, J 7.5 Hz), 6.51 (1H, dd, J 3.5, 1.0 Hz), 5.73 (ZH,
s), 449 (2H, s), 3.71 - 3.55(3H, m), 3.44 - 3.33 (3H, m), 2.51 - 2.41 (1H, m), 2.46 (3, s), 1.93 -
1.84 (1H, m), 1.54 - 1.45 (1H,m); (M+E)* 422.

Example 35: 7-(5-methylfuran-2-yl)-3-(6-[2-isopropylox yethyoxyloxymethylpyrid-2-
ylmethyD)-3H-[1.2,3]triazolo[4.5-d]pyrimidin-S-amine

2-Bromomethyl-6-(isopropylox yethoxymethyl)pyridine

Prepared from 2,6-bis(bromomethyl)pyridine and 2-(isopropyloxy)ethanol by the
alkylation method described for the final step of Example 32 to give the title compound (28 %);
NMR 8y (400 MHz, CDCis) 7.69 (1H, t, J 7.5 Hz), 7.43 (1H, d, J 7.5 Hz), 7.33(1H, d, J 7.5 Hz),
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4.69 (2H, s), 4.53 (2H, 5), 3.73-3.69 (2H, m), 3.68-3.58 (3H, m), 1.18 (6H, d, J 6.0 Hz); (M+H)"
288, 290.

[1,2 3triazolo{4,5-d]pyrimidin-5-ylamine

5 Prepared from 7—(5—methyl—2-fury1)-lH—[1,2,3]triazolo[4,5—d]py1imidin—5-ylamine‘and 2-
bromomethyl-6-(isopropyloxyethoxymethyl)pyridine by the alkylation method described in
Example 36.

Mp: 127.4 - 127.6 °C; IR Vpx (DRYem™! 3484, 3326, 3210, 2968, 2869, 1640, 1569,
1541, 1512, 1438 and 1416; NMR 8x (400 MHz, DMSO) 7.88 (1H, 4, 7 3.5 Hz), 7.78 (1H, t, J
10 7.5Hz),7.37 (1H,d, J7.5Hz), 7.28 (2H, br s), 7.03 (1H, d, J 7.5 Hz), 6.51 (1H, dd, J 3.5, 1.0

Hz), 5.73 (2H, s), 4.51 (2H, s}, 3.58 - 3.47 (SH, m), 2.46 (3H,'s), 1.06 (6H, 4, J 6.0 Hz); (M+H)*
424,

Example 36: 7-(S-methylfuran-2-yl)-3-(6-[ 1-methoxy-1-methylethyl Joxymethylpyrid-2-
15 ylmethyD)-3H-[1.2 3triazolo[4.5-dipyrimidin-3-amine
2-Hydroxymethyl-6-(1-hydroxy-1-methylethyl)pyridine

Methylmagnesium bromide (1.0 M in toluene/THF 3:1, 19.7 mL, 27.6 mmol) was added
slowly to a stirred solution of methyl 2-(hydroxymethyl)pyridine-2-carboxylate (1.0 g, 5.52

mmol) in THF (15 mL) at 0 °C, the mixture was allowed to warm to room temperature and
20  stirred for 16 h. The reaction mixture was quenched with NH,;Cl aq, partitioned between BtOAc
and sat aq NH,4Cl, the organic portion was separated, dried (MgSO,), filtered and evaporated.
This residue was purified by column chromatography (1:1, EtOAc:isohexane) to give the title
compound (330 mg, 58%) as a colourless oil; NMR 8y (400 MHz, CDCls) 7.72 (1H, t, J 7.5
Hz), 7.32 (1K, 4, /7.5 Hz), 7.19 (1H, d, J 7.5 Hz), 4.79 (2H, s), 442 (1H, brs), 3.18 (1H, brs),
25 157 (6H, s); (M+H)* 168.
2-tert-Butyldimethyisilyloxymethyl-6-(1-hydroxy-1-methylethyDpyridine
Imidazole (2.27 g, 33.3 mmol) was added to a stirred solution of 2-hydroxymethyl-6-(1-

hydroxy-1-methylethyDpyridine (5.30 g, 31.7 mmol) and fert-butyldimethylsilylchloride (5.02
g, 33.3 mmol) in DMF (70 mL) and the mixture was stirred for 16 h at room temperature. The

30 mixture was poured onto water, extracted with EtOAc, the organic portion was separated, dried
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(MgSOy), filtered and evaporated to give the title compound (8.19 g, 92 %) as a colourless 0il;

- NMR &y (400 MHz, CDCls) 7.74-7.70 (1H, m), 7.40-7.38 (14, m), 7.20-7.18 (1H, m), 5.34 (1H,

8), 4.83 (2H, s), 1.52 (6H, s), 0.97 (94, s), 0.13 (6H, s); (M+H)* 282.

2-tert-Butyldimethylsilyloxymethyl-6-(1-methoxy-1-methylethypyridine

Nal (285 mg, 7.12 mmol) was added portionwise to a stirred solution of 2-tert-
butyldimethylsilyloxymethyi-6-(1-hydroxy-1-methylethyl)pyridine (2.0 g, 7.12 mmol) in DMF
(30 mL) at room temperature. After 20 min, methyl iodide (1.33 mL, 21.4 mmol) was added, the
mixture was warmed to 50 °C and stirred for 16 h at this temperature. The mixture was poured
onto water, extracted with EtOAc (x3), the combined extracts were dried (MgSOy), filtered
evaporated and the residue purified by column chromatography (20:1 to 10:1, isohexane:EtOAc)
to give the title compound (1.20 g, 57 %) as a colorless oil; NMR 8 (400 MHz, CDCls) 7.69-
7.65 (1H, m), 7.38-7.34 (2H, m), 4.81 (2H, s), 3.15 (3H, 5), 1.53 (6H, 5), 0.96 (SH, s), 0.12 (6H,
5).

2-Hydroxymethyl-6-(1-methoxy-1-methylethylpyridine

A solution of 2-fert-butyldimethylsilyloxymethyl-6-(1 -methoxy-1-methylethylpyridine
(1.20 g, 4.08 mmol) in AcOH (45 mL), THF (15 mL) and H,O (15 ml.) was stirred for 48 h at
room temperature. The solvent was removed in vacuo, the residue was partitioned between
DCM and sat ag NaHCOs3, the organic portion was separated, dried (MgSOy), filtered and
evaporated to give the title compound (740 mg, 100 %) as a colourless oil; NMR &y (400 MHz,
CDCls) 7.70-7.66 (18, m), 7.48-7.45 (1H, m), 7.07-7.04 (1H, m), 4.74 (2H, d, J 5.0 Hz), 4.14
(1H, t, /5.0 Hz), 3.18 (3H, s), 1.57 (6H, s).

2-Bromomethyl-6-(1-methoxy-1-methylethyl)pyridine

Carbon tetrabromide (1.59 g, 4.80 mmol) was added portionwise to a stirred solution of
2-hydroxymethy!-6-(1-methoxy-1-methylethylpyridine (724 mg, 4.00 mmol) and
triphenylphosphine (1.15 g, 4.40 mmol) in DCM (50 mL) at 0 °C. The mixture was stirred at
0 °Cfor 1 h then concentrated in vacuo. The residue was purified by column chromatography
(20:1 to 5:1 isohexane:EtOAc) to give the title compound (732 mg, 75 %) as a colourless oil;
NMR 8y (400 MHz, CDCl3) 7.69-7.65 (1H, m), 7.46-7.43 (1H, m), 7.32-7.30 (1H, m), 4.55 (2H,
s), 3.17 (3H, s), 1.55 (6H, s).
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3-{6-(2-Methoxy-2-propyDoyridin-2-vlmethyl }-7-(5-methyl-2-fory-3H-

[1,2 31triazolof4,5-dlpyrimidin-5-ylamine

NaH (100 mg, 2.50 mmol) was added portionwise to a stirred suspension of triazole (538
mg, 2.50 mmol) in DMF (10.mL) at 0 °C. After 15. min 2-bromomethyl-6-(1-methoxy-1-
methylethyl)pyridine (732 mg, 3.00 mmol) in DMF (3 mL) was added, the mixture was allowed

to warm to room temperature and stirred for 16 b, The solvent was removed in vacuo, the
residue was taken up in MeOH and evaporated onto silica prior to purification by column
chromatography (1:1 to 2:1 EtOAc:isohexane) to give the title compound (280 mg, 30 %) as an
off-white solid.

Mp: 178.0 - 178.5 °C; IR vyax (DR)cm™ 3469, 3317, 3175, 2982, 2932, 2825, 1648,
1568, 1512 and 1436; NMR &y (400 MHz, DMSO) 7.88 (1H, d, J 3.0 Hz), 7.76 (1H, t, J 7.5
Hz), 741 (14, d, J 7.5 Hz), 7.24 (2H, brs), 7.02 (1H, d, J 7.5 Hz), 6.52 - 6.50 (1H, m), 5.77
(2H, s), 3.01 (3H, 5), 2.46 (3H, s), 1.28 (6H, s); (M+H)" 380.

Example 37: 7-(S-methylfuran-2-y)-3-(6-[2,2.2-triflucroethyl]oxymethylpyrid-2-
yimethyl)-3H-1,2 3itriazolof4,5-d]pyrimidin-5-amine

Prepared from 3-(6-bromomethylpyridin-2-ylmethyl)-7-(5-methyl-2-furyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-ylamine and trifluoroethanol by the method described in
Example 32.

IR Vimax (DR)em™ 3282, 3098, 1954, 1649, 1520, 1463, 1282, 1165, 1029 and 761; NMR
Sy (400 MHz, DMSO) 2.46 (3H, 5), 4.14 (2H, q, J 9.0 Hz), 4.68 (2H, s), 5.76 (4H, 5), 6.52 (1H,
d,J3.0Hz), 7.11 (1H, d,J 7.5 Hz), 7.37 (1H, d, J 7.5 Hz), 7.84 (1H, t, J 7.5 Hz), 7.89 (114, d, J
3.0 Hz).

Example 38: S-7-
3H-I1.2.3]triazolol4.5-d]pyrimidin-5-amine

A solution of thiazole (0.070 g, 0.822 mmol) in dry THF (8 mL) at =78 °C was (reated
with n-butyllithium (2.5 M in hexanes, 0.39 mL, 0.987 mmo), stirred for 20 min, treated with a
solution of ZnCl, (0.5-M in THF, 2.47 mL) then warmed to room temperature and stirred for 1

h. The mixture was treated with 7-chloro-3-{6-[(S)-(tetrahydrofuran-3-yloxymethyl]pyridin-2-
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yimethyl}-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-ylamine (0.099 g, 0.274 mmol) and

tetrakis(triphenylphosphine)palladinm(Q) (0.016 g, 0.014 mmol), heated at reflux for 5 h,
cooled, concentrated in vacuo, and purified by chromatography (SiOy; EtOAc) to give the title
compound (0.024 g, 21 %) as a solid.

NMR &y (400 MHz, dg-DMSO) 8.28 (1H, d, J 3.0 Hz), 8.17 (1H, d, J 3.0 Hz), 7.79 (1H,
t, J 8.0 Hz), 7.50 (2H, br s), 7.35 (1H, d, J 8.0 Hz), 7.08 (1H, d, J 8.0 Hz), 5.78 (2H, s), 4.47
(24, 5), 422~ 4.19 (1H, m), 3.75 ~ 3.60 (4H, m) and 1.99 — 1.88 (2H, m); LC-MS Retention
time 1.89 min; (M+H)™ 411,

The following example does not form a part of the invention:

Reference example 1: 7-phenyl-3-(6-[2-oxopvirolidin-1-yllpyrid-2-ylmethyl)-3H-
{1.2.31triazolol4,5-d]pyrimidin-5-amine

6-Bromopyridine-2-methanol _

A solution of 6-bromopyridine-2-carbaldehyde (10.00 g, 53.76 mmol) in MeOH (120
mL) was treated with sodium borohydride (2.04 g, 53.76 mmol), stirred for 1 h and partitioned

between EtOAc and water. The organic phase was separated and the aqueous re-extracted with
ethyl acetate. The combined organic extracts were dried (MgSQ.) and concentrated i vacuo to
give the title compound (9.76 g, 97 %) as a pale-yellow liquid; LC-MS retention time 1.52 min,
(M+H)* 188 and 190.

1-(6-Hydroxymethylpyridin-2-ylpyrrolidin-2-one

A mixture of (6-bromopyridine-2-methanol (9.76 g, 51.9 mmol), copper(l) iodide (0.99
g, 5.19 mmol) N,N'-dimethylethane-1,2-diamine (1.12 mL, 10.38 mmol), 1,4-dioxane (400 mL)
and potassium carbonate (14.35 g, 103.84 mmol) was heated at reflux for 8 h, cooled,
concentrated in vacuo and partitioned between EtOAc and water. The organic phase was
separated, the aqueous phase re-extracted with EtOAc and the combined organic extracts were

dried (MgSOq4) and concentrated in vacuo to give the title compound (10.19 g, quantitative) as a

. pale-yellow solid; NMR 8y (400 MHz, CDCls) 8.32 (1H, d, J 8.5 Hz), 7.69 (1H, dd, J 8.5, 7.5

Hz), 6.96 (14, da, J 7.5, 1.5 Hz), 4.71 (2H, d, 7 5.0 Hz), 4.17-4.13 (2H, m), 3.50 (14, ¢, J 5.0
Hz), 2.70-2.66 (2H, m), 2.19-2.11 (2H, m); (M-+HD* 193; LC-MS Retention time 1.46 min.



27 1729.3 11.3 5741.2 7523.2 154 510 668 30 798.6 4.8 2373.4 4599.9
168 498 965 32 333.7 4.6 2022.4 2495.9 73

10

15

20

25

30

WO 2009/156737 PCT/GB2009/001605

60
1-(6-Bromomethylpyridin-2-yDpvirolidin-2-one

A stirred solution of 1-(6-hydroxymethylpyridin-2-yl)pyrrolidin-2-one (10.19 g, 53.01
mmol), in dichloromethane (600 ml.), was treated with triphenylphosphine (15.29 g, 58.31
mmol) followed by carbon tetrabromide (15.66 g, 58.31 mmol), stirred for 1 h, concentrated in
vacuo and purified by column chromatography (SiOz; EtOAc : hexane (1:1)) to give the title -
compound (10.19 g) as a white solid also containing triphenylphosphine oxide as an impurity;
NMR 8y (400 MHz, de-DMSQ) inter alia 8.22 (1 H, d,J 8.5 Hz), 7.81 (1 H, t, J 7.5 Hz), 7.28 (1
H,d,J7.5Hz),4.63 (2H,s),3.98 QH,t,J7.0 Hz), 2.58 2 H, t,J 8.0 Hz) and 2.08-2.00 2 H,
m); (M+H)* 255, 257.

1-(6-Azidomethylpyridin-2-yDpyrrolidin-2-one

A solution of 1-(6-bromomethylpyridin-2-y)pyrrolidin-2-one (10.19 g, 39.94 mol)
containing triphenylphosphine oxide impurity in DMF (80 mL) was treated with sodium azide
(2.60 g, 39.94 mmol), stirred for 18 h and partitioned between EtOAc and water. The organic
phase was separated and the aqueous phase re-extracted with EtOAc (x2). The combined
organic extracts were dried (MgSO,) and concentrated in vacuo to give the title compound as a
yellow oil, contaminated with triphenylphosphine oxide; uséd in the next step without further
purification; LC-MS retention time 2.19 min, (M+H)* 218.

1-(6-Aminomethylpyridin-2-yDpyrrolidin-2-one

A solutjon of crude 1-(6-azidomethyl-pyridin-2-yl)pyrrolidin-2-one (containing
triphenylphosphine oxide), in ethanol (100 mL) was treated with platinum (5% on carbon),
stirred under hydrogen at 45 °C and ambient pressure for 18 h, filtered through a pad of Celite,
concentrated in vacuo then co-evaporated with toluene and then chloroform to give the title
compound (11.32 g) as a white solid, contaminated with triphenylphosphine oxide; LC-MS
retention time 0.66 min, (M+H)* 192.

N-(2-Aming-4-chloro-6-{[6-(2-oxopyrrolidin-1-ylpyridin-2-ylmethyllamino } pyrimidin-
S-yDformamide

A mixture of N-(2-amino-4,6-dichloropyrimidin-5-yl)formamide (3.61 g, 17.43 mmol)

and 1-(6-aminomethylpyridin-2-yI)pyrrolidin-2-one (containing triphenylphosphine oxide)
(10.00 g, ca. 50 mmol) and triethylamine (4.86 mL, 34.86 mmol) in propan-2-ol (100 mL) was

heated at reflux for 18 h, cooled and the resnlting precipitate filtered to give the title compound
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(3.41 g) as an off-white solid; NMR 8y (400 MHz, de-DMS0) 9.21 (1 H, 5), 820 (1 H,d, J 1

Hz),812(1H,d,/85Hz),7.73 1 L, t,J75Hz), 738 1 H,t, J6 Hz), 7.02 (1 H,d, J 7.5
Hz), 6.45 (2 H. brs),4.53 2 H, d, J 6.0 Hz), 4.00-3.95 (2 H, m), 2.57 (2 H, t, 8.0 Hz) and
2.08-2.00 (2 H, m).

rrolidin-2-one

A mixture of as N-(2-amino-4-chloro-6-{ [6-(2-oxo-pyrrolidin-1-yl)pyridin-2-
yimethyl}amino } pyrimidin-5-yl)formamide (3.41 g, 9.43 mmol) in ethanot (36 mL) was treated
with hydrochloric acid (6-M, 8 mL), heated at reflux for 2 h, cooled and the pH adjusted to 13
with aqueous sodium hydroxide (5-M). The mixture was extracted with EtOAc (x3) and the

. combined organic extracis were dried (Na;SQ,) and concentrated in vacuo to give the title
compound (2.12 g, 68 %) as a coral pink solid; LC-MS retention time 1.64 min; (M+H)* 334.
1-{6-(5-Amino-7-chloro[1.2.3]triazolof4,5-

pyrrolidin-2-one

A suspension of 1-{6-[(2,5-diamino-6-chloro-pyrimidin-4-ylamino)methyl]lpyridin-2-
yl}pymrolidin-2-one (2.10 g, 6.29 mmol) in glacial acetic acid (6 mL) and EtOH (24 mi) at 0 °C
was treated with a solution of sodium nitrite (0.564 g, 8.17 mmol) in water (1.5 mL), stirred for
2 h, warmed to room temperature and the resulting precipitate filtered and dried to give the title
compound (1.67 g, 77 %) as an off-white solid; LC-MS retention time 1.99 min, (M-+H)" 345.

1-{6-(5-Amino-7-phenyl[1,2.3Ttriazolo[4.5-d1pyrimidin-3-ylmethyl)pyridin-2-
yi' |pvrrolidin-2-one

A mixture of 1-]6-(5-amino-7-chlorof 1,2,3]triazolo[4,5-d]pyrimidin-3-ylmethyl)pyridin-

2-yllpyrrolidin-2-one (0.50 g, 1. 45 mmol) and phenylboronic acid (0.354 g, 2.90 mmol) in
saturated aqueous sodium hydrogen carbonate (5 mL) and 1,4-dioxane (20 mL) was degassed
with a stream of nitrogen for 10 min then treated with tetrakis(triphenylphosphine)palladium(O)
(0.083 g, 0.0725 mmol), refluxed for 2 h then partitioned between EtOAc and water. The
organic phase was separated and the agueous phase re-extracted with EtOAc (x2). The
combined organic extracts were dried (MgSQy,), concentrated in vacuo to give a yellow solid
(1.00 g) which was purified by column chromatography [SiOz; EtOAc-hexane (1:1) then
EtOAc]. The resulting yellow solid (0. 68 g) was triturated with diethyl ether to give the title
compound (0. 38 g, 68 %) as an off-white solid.
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NMR &y (400 MHz, d¢-DMSO) 8.77 —8.74 (24, m), 8.19 (1H, d, 7 8.5 Hz), 7.79 (1H, ¢,

J 7.5 Hz), 7.66 — 7.65 (2H, m), 7.32 (2H, br s), 6.96 (1H, d, J 7.5 Hz), 5.77 (?H, s), 3.67 H, t,
J 7 Hz) and 1.99 — 1.89 (2H, m); LC-MS Retention time 2.32 min; (M+H)* 387.

Biological Methods -

Adenosine Receptor Binding: Binding Affinities at hA; Receptors
The compounds were examined in an assay measuring in vitro binding to human

10 adenosine A, receptors by determining the displacement of the adenosine A, receptor selective
radioligand 8-Cyclopentyl-1,3-dipropylxanthine (CHIDPCPX) using standard techniques. See,
for example, Lohse MJ, et al., (1987), 8-Cyclopentyl-1,3-dipropylxanthine (DPCPX)--a
selective high affinity antagonist radioligand for Al adenosine receptors. Naunyn
Schmiedebergs Arch Pharmacol., 336(2):204-10, which is incorporated by reference in its

15  entirety.

Frozen CHO-K1 cells (transfected with a human adenosine A recepter expression
vector) were homogenized in 130 mL of 50 mM Tris HCI buffer (pH 7.5) containing 10 mM
MgCly, and 0.1 TU /mL adenosine deaminase per pellet using a Ultra-Turrax homogeniser. The
resuitant homogenate was kept for immediate use in the binding.

20  Binding assays were performed in a total volume of 250 uL, containing [*H]-DPCPX (3.0 nM),
membranes and additional drugs. Total binding was determined using drug dilution buffer (50
mM Tris-HCl pH:7.5, 10 mM MgCl, 5% DMSO). Non-specific binding was determined using
300 pM N6-cyclohexyladenosine (CHA). Following incubation for 90 minutes at 21 °C, assays
were terminated by rapid filtration with GI/B filters (presoaked in 0.1% (w/v)

25  polyethylenimine) using a Canberra Packard filtermate 196, washed 3 times with ice-cold Tris-
HCI (pH 7.4). Filters were left to dry overnight, and Microscint-0 scintillation fluid was then
added to the filters. The filters were then left for at least 2 hours before the radioactivity was

assessed using a Canberra Packard TopCount microplate scintillation counter.
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To determine the free ligand concentration, three vials were counted with 25 pl. of

PHIDPCPX containing 4 mL of Ultima-Gold MV scintillant on a Beckman LS6500 multi-
purpose scintillation counter.
Data was analysed using a 4 parameter logistical equation and non-linear regression
5  which yields affinity constants (pICsp), and slope parameters:
Total — NSB

slope
14 ToglIC1 ™
log[A]

E=NSB+

where E is the quantity of binding and [A] is the competitor concentration. The X; is then
determined using the Cheng-Prusoff equation:
IC,

14{ [£] J
[Kp]

Adenosine Receptor Binding: Binding Affinities at hA, , Receptors

The compounds were exarnined in an assay measuring in vitro binding to human

K =

10

adenosine A4 receptors by determining the displacement of the adenosine Aza receptor
selective radioligand 4~[2-{{6-Amino-9-(N-ethyl-B-D-ribofuranuronamidosyl)-9H-purin-2-

15 y]]amino]ethyl]benzenepropanoiq acid hydrochloride ([*H]CGS-21680) using standard
technigues. See, for example, Jarvis et al., J Pharmacol Exp Ther., 251(3):888-93, which is
incorporated by reference in its entirety.

Frozen HEK-293 cells were homogenized in 65 mL of 50 mM Tris HCI buffer (pH 7.5)
containing 10 mM MgCls, and 0.1 YU /mL. adenosine deaminase per pellet using a Ultra-Turrax

20 homogenizer. The resuitant homogenate was kept for immediate use in the binding assay.
Binding assays were performed in a total volume of 250 pL, containing [*HJ-CGS21680 (20.0
nM), membranes and additional drugs. Total binding was determined using drug dilution buffer
(50 mM Tris-HCI pH 7.5, 10mM MgCls, 5% DMSO). Non-specific binding was determined
using 300 pM CHA. Following incubation for 90 minutes at 21 °C, assays were terminated by

25  rapid filtration with GE/B filters (presoaked in 0.1% (w/v) polyethylenimine) using a Canberra
Packard filtermate 196, washed 3 times with ice-cold Tris-HCI (pH 7.4). Filters were left to dry

ovemnight, and Microscint-0 scintillation fluid was then added to the filters. The filters were then
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left for at least 2 hours before the radioactivity was assessed using a Canberra Packard

TopCount microplate scintillation counter.

To determine the free ligand concentration, three vials were counted with 25 pL of
PHICGS21680 containing 4 mL of Ultima-Gold MYV scintillant on a Beckman L.S6500 multi-
purpose scintillation counter.,

Data was analysed using a 4 parameter logistical equation and non-linear regression
which yields affinity constants (pICse), and slope parame;ters:

Total - NSB

N log[ICSO] slope
log[A]

E=NSB+

where E is the quantity of binding and [A] is the competitor concentration. The K; is then
determined using the Cheng-Prusoff equation:
g =—tln
| 1+[_€L_1)
[Kp]

Adenosine Receptor Binding: Binding Affinities.at hA,g Receptors

The compounds were examined in an assay measuring in vitro binding to human
adenosine Ajs receptors by determining the displacement of the adenosine Agp receptor
radioligand 4-(2-[7-Amino-2-(2-fury)[1,2,41triazolo[2,3-a]1,3,5]triazin-5-
ylamino]ethyl)phenal (PH]-ZM?241385) using standard techniques. See, for example, Ji and

~Jacobson., Drug Design and Discovery., 16:217-226, which is incorporated by reference in its

entirety. )
Frozen HEK-293 cells were homogenized in 65 mL of 50 mM Tris HCI buffer (pH 7.5)
containing 10 mM MgClz, 10mM EDTA, 0.1mM Benzamidine and 0.1 TU /mL adenosine
deaminase per pellet using a Ultra-Turrax homogenizer. The resultant homogenate was kept for
immediate use in the binding assay.
Binding assays were performed in a total volume of 250 uL, containing PH1-ZM 241385
(20nM), membranes and additional drugs. Total binding was determined using drug dilution
buffer (50 mM Tris-HCI pH 7.5, 10mM MgCl,, 5% DMSO). Non-specific binding was
determined using 10 UM ZM 241385. Following incubation for 60 minutes at 21 °C, assays
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were terminated by rapid filtration with GE/B filters (presoaked in 0.1% (w/v)

- polyethylenimine) using a Canberra Packard filtermate 196, washed 3 times with ice-cold Tris-
HCI (pH 7:4). Filters were left to dry overnight, and Microscint-0 scintillation fluid was then
added to the filters. The filters were then left for at least 2 hours before the radioactivity was

5  assessed using a Canberra Packard TopCount microplate scintillation counter.
To determine the free ligand concentration, three vials were counted with 25 uL. of [BHJ-
ZM 241385 containing 4 mL of Ultima-Gold MV scintillant on a Beckman L.S6500 mulii-
purpose scintillation counter.
Data was analysed using a 4 parameter logistical equation and non-linear
10  regression which yields affinity constants (pICsp), and slope parameters:
Total — NSB

slope
1 [ loglzC] Y™
log[A]

E=NSB+

where E is the cjuantity of binding and [A] is the competitor concentration. The K; is then
determined using the Cheng-Prusoff equation
__1IGy

K =—F"2
1+[ [L] ]
[K,]

Adenosine Receptor Binding: Binding Affinities at hA; Receptors

15

The compounds were examined in an assay measuring in vitro binding to human
adenosine Az receptors by determining the displacement of the adenosine Asreceptor selective
radioligand 4-aminobenzyl-5’-N-methylcarboxamidoadenosine ([**’I]-AB MECA) using

20  standard techniques. See, for example, Olah et al., Mol Pharmacol., 45(5):978-82, which is
incorporated by reference in its entirety.

Frozen CHO-K1 cells were homogenized in 45 mL of 50 mM Tris HCI buffer (pH 7.5)
containing 10 mM MgCl,, 1mM EDTA and 0.1 IU /mL adenosine deaminase per pellet using a
Ultra-Turrax homogenizer. The resultant homogenate was kept for immediate use in the binding

25  assay.
Binding assays were performed in a total volume of 250 pL, containing ["*°T)-AB MECA (0.04-

0.08 nM), membranes and additional drugs. Total binding was determined using drug dilution
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regression which yields affinity constants (pICsp), and slope parameters:

Total — NSB

slope
1+ log{ICyy] "
Tog{Al

where E is the quantity of binding and [A] is the competitor concentration. The K; is then

E=NSB+

15  determined using the Cheng-Prusoff equation:
IC,,

H[ [L] J
[K,]

Using the assays described above, binding data were collected for a number of the exemplified

K =

cornpounds of the present invention. These data are shown in Table 1, below.

20

Binding Affinity Binding Selectivity

Example | hAl- | hAZA- | hAZB- | hA3-

m . o o & |avaza| azbiaza| a3z
» is;mer) 192 | 34 3975 | 2498 Il 56 1157 727
L 143 | 34 | ss13 | 2516 [l a2 1605 733

(R isomer)
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NT = not tested.
Table 1

For comparative purposes, several known adenosine Apa antagonists that are described in

5

obtained are shown in Table 2, below.

International Patent Application Publication WO 02/055083 were also tested. The results

Binding Affinity Binding Selectivity
WO
02/055083 | hAl- ] hA2A- | hA2B- -
Al/A2a | A2b/A2a | A3/A2a
Example | Ki Ki Ki
no.
151 101.5 5.3 276.3 | 830.8 19 52 156
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183 4.1 13 231.0 655.6 67 183 519
213 584.5 2.7 2707 | 16953 216 100 625
217 153.1 2.9 381.7 475.5 53 131 163
247 276.0 3.0 453.8 | 1461.2 92 . 151 487
Table 2

Example 151 = 3-(3-aminobenzyl)-7-phenyl-3H-[1,2,3]triazolof4,5-d]pyrimidine-5-amine.
Example 183 = 3-(6-methoxymethyl-2-pyridylmethyl)-7-(5-methyl-2-furyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidine-5-amine.

Example 213 = 7~(2-furyl)-3-(6-hydroxymethyl-2-pyridylmethyl)-3H-[1,2,3]triazolo[4,5-
d}pyrimidine-5-amine hydrochloride.

Example 217 = 7-(2-furyl)-3-(6-isobutyloxymethyl-2-pyridylmethyl)-3H-[1,2,3}triazolo[4,5-
d]pyrimidine-5-amine.

BExample 247 = 7-(2-furyl)-3-(6-isopropoxymethyl-2-pyridylmethyl)-3H-{1,2,3]triazolo[4,5-

- dJpyrimidine-5-amine.

Evaluation of Potential Anti-Parkinsonian Activity In Vivo: Haloperidol-Induced

Hypolocomotion Model
Tt has previously been demonstrated that adenosine antagonists, such as theophyiline,

can reverse the behavioral depressant effects of dopamine antagonists, such as baloperidol, in
rodents (see, for example, Mandhane S. N. et al., Adenosine Az receptors modulate haloperidol-
induced catalepsy in rats. Eur. J. Pharmacol. 1997, 328, 135-141, which is incorporated by
reference in its entirety). This approach is also considered a valid method for screening drugs
with potential antiparkinsonian effects. Thus, the ability of novel adenosine antagonists to block
haloperidol-induced deficits in locomotor activity in mice can be used to assess both in vivo and
potential antiparkinsonian efficacy.

Female TO mice (25-30 g) are used for all experiments. Animals are housed in groups of
8 (cage size-40 cm (width) by 40 cm (length) by 20 cm (height)) under 12 hour light/dark cycle
(lights on 08:00), in a temperature (20 + 2 °C) and humidity (55 * 15%) controlled environment.
Animals have free access to food and water, and are allowed at Ieast 7 days to acclimatize after

delivery before experimental use.
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Liquid injectable haloperidol (e.g., 1 mL Serenance amponles from Baker Norton,

Harlow, Essex, each containing haloperidol BP S mg) are diluted to a final concentration of 0.02
mg/mlL. using saline. Test compounds are typically prepared as aqueous suspensions in 8%
Tweern. All compounds are administered intraperitoneally in a volume of 10 mL/kg.

1.5 hours before testing, mice are administered 0.2 mg/kg haloperidol, a dose that
reduces baseline locomotor activity by at least 50%. Test substances are typically administered
5-60 minutes prior to testing. The animals are then placed individually into clean, clear
polycarbonate cages (20 cm (width) by 40 cm (Iength) by 20 cm (height), with a flat perforated,
Perspex 1id). Horizontal locomotor activity is determined by placing the cages within a frame
containing a 3 by 6 array of photocells linked to a computer, which tabulates beam breaks.
Mice are left undisturbed to explore for 1 hour, and the number of beams breaks made during
this period serves as a record of locomotor activity which is compared with data for control
animals for statistically significant differences.

A number of the exemplified compounds of the present invention were tested in this

assay and the results obtained are shown in Table 3, below.

In Vivo In Vivo
activity activity
HaloLMA HaloLMA
Exil(l)lple MED EX{-:II(‘:IPIE MED
) (mg/kg) ) (mg/kg)

1 0.3 24 10

2 1 25 3

3 1 27 10

4 3 30 3

5 3 31 1

6 1 32 1

8 3 33 3

9 10 34 1

12 10 36 1-3

14 30 37 1

18 <30 38 10

20 3

Table 3




1 18 <30 38 10 20 3 70 Evaluation of Potential Anti-Parkinsonian
Activity In Vivo: 6-0HDA Model Par ki nson' s di sease is a
progressi ve neurodegenerative di sorder characterized by synptons of
nmuscl e ri gwaidw/ismenor, paucity of nmovenent (hypoki nesp@ygpaisioisos
postural 5instability. It has been established for sonme |line that the
primary deficit in PDis a |oss of dopam nergic neurons in the
substantia nigra which project to the striatum and indeed a
substantial proportion of striatal dopamne is |ost (ca 80-85%
before synptons are observed. The |oss of striatal dopam ne results
I n abnormal activity of the basal gangbia, a series of nuclei which
regul ate smooth and wel |l coordinated noverment (see, e.g., Blandini F.
et al. . . e. , urob| ot 1996, 12,
A 2 | OL EOI al A 3 n. A - The
neur oc h en ca IPaﬂ;&fsbﬁs HISeaSeeB A ptdgreﬂﬁﬁrk hélﬁé&&g@neﬂaltﬁe a8 &dmm&eﬁ%r@d uced

by | ocal ecti.on e dopam ner,gi ¢ neur ot gxi n dr oxydopat ni ne
into br a?p’ﬁlpi;o |°(§H§‘S EQ{%W?@%.P@P@ Y of o vegent %ﬂiﬂé@%ﬁn&?@%’lﬂl fibers

of the nhamnesi ik Bﬁs&leexﬂ&bﬁbﬁﬂﬁd fEBomB kit flel pinka@P 8RItRYPD A€ Toss of
nigrostrjatal pathway on only one-side of the brain, a 15 behavi oral

asy et rAPPITPIRBIFAIFRANS e WDERRE figra Sthichrmyeiect the Figiagm, and indeed 2
unil ate rsﬁbété/ﬂti'aﬁ[ﬁ‘bﬂﬁ@& G| §oﬁﬁ§ne§1ts idst (cHROIR5&) @&gre%gﬂgﬁ : ﬁgéc crb%&jvéd

mai nt enance, renalnlng dopam ne-sensitive neuron esi oned

si de be&&%O%QBWW?WGF%U mﬁhmcamamnvmhcpfgh@ baseleganglizs 2 sarisslofyiciehe
obser vatyigeh fegﬂstemb&ta%meﬁm&ﬂa@a n[[}]yngvfsg@te ;3%1&(11199%@ tamate

agonlsts SucC as aponor phi ne, ani nma nounced rotation I n
a di %Oectapéh’a%ﬁm%%@eéfs d‘lff?ltllﬁehtr#édsi% 3, 7B-€4i whichis inchiporael bybieferdnye inf

conpoundg eh@reb@.dﬁﬁ@neﬁﬂﬁh&ﬂlkﬁtd@ﬁ s sEé:ht 19%1@(@%01‘1 Q%{@Ba@é Bﬁ_‘fbc ?@r@cﬂlﬁgd E)c?al
has proven to sensitive no ct drug effic I'n

treat nentue@fonpémdns@wngrgmswmn 6-hydr0H\‘ldb1@n$p¢ agljumﬂawgm;s cpmmg
obt ai ne I erinments. Animals
are hou%ggérﬁﬂa g@%&%%ﬁ%ﬁung%%ﬁé%és ata&}ﬁl%]}rggd?k cycle (lights on
08: 00), in aByewideatlulesiofiag i@ n@rosiﬂdaﬂpaﬂmdyby ofySne-58 ofthabrah, hed

) ohiea ol MBSy BR GBRET ot Puo” R By B ©

animals are still mobile and capable of self malntenance, the remaining dopamine-sensitive

neurons on the lesioned side become supersenstive to stimulation. This is demonstrated by the
observation that following systemic administration of dopamine agonists, such as apomorphine,
animals show a pronounced rotation in a direction contratateral to the side of lesioning. The
20  ability of compounds to induce contralateral rotations in 6~OHDA lesioned rats has proven to be
a sensitive model to predict diug efficacy in the treatment of Parkinson's Disease.
Male Sprague-Dawley rats, obtained from Charles River, are used for all experiments,
Animals are housed in groups of 5 under 12 hour light/dark cycle (lights on 08:00), in a
temperature (20 + 2 °C) and humidity (55 + 5%) controlled environment. Animals have free
25  access to food and water, and are allowed at least 7 days to acclimatize after delivery before
experimental use.
Ascorbic acid, desipramine, 6-OHDA and apomorphine are obtained commercially. 6-
OHDA is freshly prepared as a solution in 0.2% ascorbate at a concentration of 4 mg/mL prior

to surgery. Desipramine is dissolved in warm saline, and administered in a volume of 1 mL/kg,



experinmental use. Ascor bi c acid, desipram ne, 6-0BDA and

aponor phi ne are obtained commercially. 6- OHMis freshly prepased as
a solution in 0.2% ascorbate at a concentration of 4 ng/nlL prior to
surgery. Dgeizpivakeisne i s dissolved in warm saline, and gaigghsdRi®Y
in a volunme of 1 nb/kg. 71 Aponorphine is dissolved in 0.02%
ascorbate and adm nistered in a volune of 2 nL/kg. Test conpounds are
suspended in 8% Tween and injected in a volune of 2 rnL/kg. 15

m nutes prior to surgery, aninmals are given an intraperitoneal

i njection of the noradrenergic uptake inhibitor desipramne (25

ng/ kg) to prevent danmage to nondopam g 5 neurons. Aninmals are then
pl aced iApoaid § ti3dived ift DANRRkcorTRhranagRlifiGtd ﬁleadvolﬁﬁﬁm 20Tk e

of oxygen and jsoflurane. Once unconscious, the animals are

t r ansf erPREOINYSs arespanepdnddn B % Fyegmand ipjeeted i valemeeid mLkg. mai nt ai ned
through a magkmidiigs feP tcur (%«?Be aﬁﬂl‘aﬁﬁfe véﬁ%qn&ageﬁljaﬂéé?gl R0 &ttﬁé’ i1ized

usi ng an iodi ne_sol ution. cmlong incision is made

al ong t HETAdFeapeire pike dpdbitos éqbspprawae f?ﬁéns!kg)rto peven dametedn tdondbpasprel
back st 0 R8RS eAkiRBIsSkthbn lébea'?éﬂ anBQbferil S P afl§ hrlale.ﬁﬁietlgébtdaf "A%}x@.\pfi
ski | | abovethelnjectlon site. In order to lesion't enlgrotrl

pat hway,of ekegep apdiseflusanee &inse neronssions,dhd snimaineredtntferaide lasiemntaaio(fmme
the rig 1.5
o mecl ol ege i Blabe RO ket “né JEFLARE Byl AT kSR pad,

dur anmat eterilizedrisingtag dociet S@iutlbmv\pnfg drhe 2camtvn ancisfon\ignad:s al:ﬁrg@lr@&dihﬁe of

i nfused . nut el,di f.i nal e
o 8 11 arese s feBlanSeuhfd o RigBiPbact (LR ohT o il ey @ adif
m nulfes thrgughdbﬁ bl abcafedheflhpstmnmtb e]hcmrd?.r trellengn the @igdrgstriitd] pathway) theThe

skin |s i.n hIC 01. Mer si.l nd t he ani_nal
r enoved J?&(;{r%qn? ?:r;nl[ﬁ I?(salr%gwlgﬁgrgd g) T O%ﬁoo Vi SR Hile{hﬁll%f)"tesra}?oq]fﬂ@%reﬁ “The
rats ar emrahiltem@oitemme{dsﬁ o me:bﬂ%arralffrcxmbmgmg,emy tdedepieofiyeiamivelodd the

testlng 1% tional be 109F | ur, ei.ght statlon
f ot amet &F §§1yg At '%uﬁ%sha tﬁ% Ogﬂg aEE'H %ﬁg%ﬁﬂ ged aga patgpllhd,
USA. Eacpmxsmmem:mmtasqmding a@nmfdoae sfteaigniTes Sanaﬁle@d th&Oeft i fece s a

di angt er, cm hi c a tyan ren gl as. cover

r urﬁng f%{p%&ﬁal‘?‘ﬁ%* t@%ﬁ%? é’OB e being SRt e Y ‘?%W'E‘ éllhs SR isghits Yhorgh
cm To absesiag Eichni WH)1 Mafsﬂk &hd&thblaﬂﬁﬁﬂrehfd)v&d fibh theekRbrarit Fambagi t o a
spring tethe ogjgect ed ti Cﬁ rotaneter positioned above the

bow , V\/ﬁ?talﬂe JB 8’§°ar?8V ﬁ aellpyed 4 we SéqreF?"Gﬁfm'éls’t‘%éfﬁ’ bgforgrart i al
(45) or bEkdviord13&0ag.r ot at i ons Al'l 25eight stations are interfaced to

a conputer that ta?H' ated d To. reduce stress during drug
testing, rat&94renal peharigr 15911%%?%%@3 eieht {iponpigmpiar 1ystemptuch &s one

M nufpes sela biy (kd m&ﬁ@css; BhiBiedasSA. Quch Qﬁuérﬁﬁfcoﬁﬁﬂsed bR Staifle& s%evmlan
i nt raperlqt oneal ectl on of test conpound 30 m nutes prior to

testing %‘é’&F‘&F‘é 3115&? Bighxspclpesdin ﬁgansaﬁpwl@ﬂéwogw\rw% around the
subcut apeLF thdHcRg dng @xt@ﬁdlﬁg]@tametgh loth. AQ5&sQE 1 RROITLE Hie;b?c dd

pl aced in_ the harness and the nunber of rotations reco

one houdacketigitaghed i1 a spHRg kathep pormegted to eplicahfotanesgr ppatimed@h@eaimhom@, t he
hour t esghidnekdeods ARV Bt B5the ﬂ:ﬂ.‘d?ﬁﬁ?& ferdl bérﬂglr(%‘ﬂ %Pﬂl'lﬁ%djj’ Bhtions. All

efficacy.
25  ‘eight stations are interfaced to a computer that tabulated data.

To reduce stress during drug testing, rats are initially habituated to the apparatus for 15
minutes on four consecutive days. On the test day, rats are given an intraperitoneal injection of
test compound 30 minutes prior to testing. Immediately prior to testing, animals are given a

subcutaneous injection of a subthreshold dose of apomorphine, then placed in the hamess and



73 CLAIMS 1. A conpound of forrmula (1): RL NL N. | X NH2 Ro 0-R2 (1)
5 wherein: R is phenyl or heteroaryl, wherein said phenyl or said
het eroaryl group may be optionally substituted with al kyl, al koxy,

hal o or - Ghp 28@/1kém7is H or alkyl; Rb is H or alkyl; orpﬁacmgb,@bﬁos
together with the atomto which they are attached forma 3 to
menbered 15 saturated or partially saturated hydrocarbon ring or form
a 4 to 8 nenbered saturated or partially saturated heterocylic ring
conprising a ring nmenber selected fromO, N(R3) and S R2 is H,

al kyl or heterocycl oal kyl, wherein said alkyl may optionally be
substituted wth 20 hal o, al koxy or h&Rerocycl oal kyl; provi ded t hat
R2 is seh@mnﬂm bf mmMrecm@sﬁcfbmdekmhr an’lﬂtnahllthxbsnﬂﬁﬁll totmabriytotagdm,

| k cl oal wh f Y1 .
5- ot yI o P55 B i BRSO RE PPl kyl

wher ei n:



74 heteroaryl is a 5 or 6 nmenbered aromatic ring, conprising one or
two ring nenbers selected fromN, N(R4), S and 0; 5 alkyl (or the

al kyl group of the al koxy group) is a |linear or branched saturated
hydr ocar bon coéntaining up to 10 carbon atons; het er ocycl oal kyl is a
C-linked or N-linked 3 to 10 nenbered non-aromati c, nonocyclic ring,
wherein said heterocycloal kyl ring conprises 1, 2 or 3 ring nenbers

i ndependently 10 selected fromN, N(R4)73 S(0)" and 0; R4 is H or
alkyl; gis 0, 1 or 2; 15 and tautoners, stereoisoners,

phar maceut iCbAIMSaccept abl e salts and sol vat es t hereof. 2.
The conmpound of claim11, wherein Rl is selected from phenyl,
2-furanyl, 2-pyrrolyl, 2-imdazoyl, 2-oxazolyl, and 2-thiazolyl,
wherei n each may.be @ptingoahd yf Demalalght i tuted with al kyl or al koxy.
3. The conpound of claim1, wherein R ig,5-nethyl-furan-2-yl.

4. The conpound of any one of clains 1 t§ 3, wherein le and le
together 25 with the atomto which tkh g attached forma
tetrahydropyryl ring, a cyclobutyl Mn | alcyclopentyl ring or a

cycl ohexyl ring. 5. The conpoung oN amjzone of clainms 1 to 3,
wherein | e and Rb are independen elected fromH and (Cl-C6)al kyl .
30 6. The conpound of any gnenyof clains 1 to 5, wherein R2 is
selected fromH, (Cl-C4)alkyl agg t et rahydrof uranyl, wherein said
(Cl-A)al kyl may optionally be Sufstituted with fluoro, (Cl-C3)al koxy
and tetrahydrofuranyl. 75 7.TheR%oﬁbﬁﬁnd of afly one of clains Ito 5,
wherei n §2\+EK§§Iected fromH and tetrahydrofuryl. 58. The conpound of
claiml, "selected from

7-(5-met hyl furan-2-y1)-3-(6-[2-i sopropyl oxyet hyoxy] oxymet hyl pyri d- 2-
yl methyl)-3H11, 2, 3]triazol o[ 4, 5-d rim di n-5-am.ne;

T (B mat by uPaptest 55 Heleid: ity shty PESHY hepgpoana. sy imenye)
-3H 1, 2, 33toptioallyelibtibrte] with aliky I alkoky, Aot -CN;

107- (5- net hyl furan- 2-y1) - 3- (641- hydroxy- 1

-cycl opentyl ] pyrid-2-yl net hyl)-3H

[ 1, 2, 3] 10i 264 Hlo#afkyH] pyri m di n-5-am ne;

RYisHor alkyl;

or R? and R" together with the atom to which they are attached form a 3 to § membered

15 saturated or partially saturated hydrocarbon ring or form a 4 to 8 membered saturated or
partially saturated heterocylic ring comprising a ring member selected from O, N(R®)
and S;

R? is H, alkyl or heterocycloalkyl, wherein said alkyl may optionally be substituted with
20 halo, alkoxy or heterocycloalkyl;

provided that R? is selected from heterocycloalkyl and alkyl substituted by halo, alkoxy
or heterocycloalkyl, when R! is furan-2-yl or 5-methyl-furan-2-yl and R® and R® are both
H;

25
R’isHor alkyl;

wherein;



7-(5-met hyl furan-2-y1)-3-(6.[4-hydroxytetrahydropyran-4-yl]pyrid-2-yl
methyl)- 3H[1 ,2,3]triazolo[4,5-d]pyrimdin-5-ani ne;
S-7- phenyl- 3- (6- [tet r ahydr of ur an- 3- yI ] oxynet hyl pyri d-2-yl met hyl ) - 34
15[123]tr|azolo[45d]pyr|md|n -am ne;
7- phenyl - 3- (641- hydr oxy- |
-nethyl et hyl [ pyrid-2-ylnethyl)-3H 1, 2, 3]tr| azol o[ 4, 5-d] pyri m di n-5-am
i ne;
7- phenyl- 3- (641- hydroxy- 1-cycl opentyl ] pyrl d-2-ylmethyl)-3H 1, 2,3]tria
zol o[ 4, 5-d] pyri m di n-5- am ne;
207 Phemyl il G0N GuSGhRhuA YoRHEL B AP Y et o b
7- phenyl - 3-S€169t{3drﬁ0¢1(ﬁ§mfhg|a]‘@ﬂ‘l d-2-ylmethyl)-3H[1,2,31triazolo[4,5
- d] pyri mdi n-5-am ne;
S-7- (3- nmet hoxyphenyl) - 3- (61t et r ahydr of ur an- 3-yl ] oxynet hyl pyri d- 2-yl ne
thyl)- 25 S}R-y[ Xor2 ﬂﬂ:lhlkbrhgﬁiup[ éf thed hikpky rgrélip)-iS-Alinea; or branched saturated
S-7-(5-net fur % 641 et rahydrof urart-3-yl ] oxynet hyl pyrid- 2-
yI met hyl ) - I‘_":‘[‘tlr ‘11 DRH fogl Gscahpamalomsyi n- 5- ani ne;

7-(3- et hoxyphenyl) 3-(641- hydr OoXy- 1 cycI opentyl ] pyrid-2-yl nethyl)-3H

123tr|§zolo dl.pyri m din-5-a

307( 3- net h ?‘ﬁﬁ’ﬁéﬂﬁb‘ﬂs‘sE‘@4&“@@&Mr3a%}8rWWWWFP%WFWBPh
yl)- 3H[ 1rﬁg%ﬁd’r&ﬁ%&lh%t@m’éﬁabaﬂkﬂ'r[H d:bﬂlggise%m D@r 3 ring members independently
7- ( 3- met hoxypheny1) - 3- utyllpyrldgyrrethyl) 311-

dr oxgcycl 0
[1,2, 3] 4P é%léqt?ﬂ OTBM]I%% ({Pn ani ne;
7- (3- et hoxypheny1) - 3- (61rret hoxynet hyl ] pyri d 2-ylmethyl)-3H 1, 2, 3] tri
azol o[ 4, 5-d],pyri m di n- 5- am ne,
7- (5- met hy IR is Hrer alkyl ) - 3 (641- hydroxy-1
-cycl ohexyl ] pyrid-2-ylmethyl)-3H 1, 2, 3] tri azol o[ 4, 5-d] pyri m di n-5-am

ne;
5S- 7- ( 3- cyanoPhem?l) - 3- ( 6- Ret r ahydr of ur an- 3-yl j oxymet hyl pyri d- 2- yl net
hyl)- 3K:[1,2,3]triazol o[ 4, 5-d] pyri m di n-5-an ne;
7- (3-cyanophenyl)-3-(6-[ 1
- hydr oxy- 1antabtphetd) yterepisomelrs Zphakmadctityda)ly dtdepiaBle 3hlty dnd zolvaied thoredf. pyr i
m di n- 5- am ne;
2. The compound of claim 1, wherein R' is selected from phenyl, 2-furanyl,
2-pyrrolyl, 2-imidazoyl, 2-oxazolyl, and 2-thiazolyl, wherein each may be optionally

20 substituted with alkyl or alkoxy.
3. The compound of claim 1, wherein R' is 5-methyl-furan-2-yl.
4, The compound of any one of claims 1 to 3, wherein R* and R® together

25 with the atom to which they are attached form a tetrahydropyryl ring, a cyclobutyl ring, a

cyclopentyl ring or a cyclohexyl ring.

5. The compound of any one of claims 1 to 3, wherein R* and R® are
independently selected from H and (C,-Cg)alkyl.
30
6. The compound of any one of claims 1 to 5, wherein R? is selected from

H, (Ci-Cs)alkyl and tetrahydrofuranyl, wherein said (C;-Cs)alkyl may optionally be
substituted with fluoro, (C;-C;)alkoxy and tetrahydrofuranyl.



7- ( 3- cyanophenyl) - 3- (614- hydr oxyt et r ahydr opyr an- 4-yl ] pyri d- 2- yl net hyl
)-3H 10 [1,2,3]triazol o[ 4,5-d] pyri mdin-5-am ne;

7-(3- cyanophenyl) 3-(611- hydroxycycl obutylipyrid-2-ylnmethyl)-3H 1, 2,3
]triazol o[ 4,5-d] pyri mi di n-5-ami ne;

7- (3- met hoxypheny1l) - 3- (611- hydr oxy- 1- net hyl et hyl kyri d-2-yl net hyl ) - 3H
1,2,3]triazol o[ 4, 5-di pyri m din-5-am ne;

157- ( 3-cyanophenyl) - 3- ( 61net hoxynet hyl |yri d- 2-yl net hyl ) - 3H
[1,2,3]triazol o 4, 5-d] pyrim di n-5-ani ne;

S-7-(4-net hyl t hi azol - 2-y1) - 3- (6- Retr ahydr of uran- 3-yl i oxynet hyl pyri d- 2

_7 {Llnen;»? %!”) t ﬁ:—l:?oﬁ 3]1111%) 8@8&)\81d[04‘a§y gxlepé/fr c'laungll ? “afherem R? is selected from H

- (641- hydr eauyd+dtrabydrbfiweint vl | pyri d- 2-yl i net hyl ) -3H 20
[1,2,3]triazol o[ 4, 5-d] pyrim di n-5-an ne;
7- (4-met hyl thi azol - 2-y1) - 3- (644- hydr oxyt et r ahydr opyr an-4-yl | pyri d- 2-
yl met hyl - 311-[ 8. 2, SHMEbaﬁpdalmhlbe}aﬁilmysreleﬁiedifmnﬁ am ne;

7-(5-nmet hyl fura h cl qbut pyrid-2-yl met hyl ) - 3H
1,2,3]triazol of 27 é %‘T 133’);1“' Tyrl? %?éﬁ(%%}%opﬁoxye%ly!) )>i°x3’methylp}’nd’2'

257- (4- et hyhbihyB30l-F122, §aazaro(eﬁsui elﬁam;scafﬁlh@but yl']1pyrid-2-yhnethyl)
-3H [1,2,3]triazaolo i n-5-a

22 hot hy Lt hi aZomeiysiforat- B0 fige Ho&xqmyhymwieawﬂpm@m@mﬂr& 2

3]triazol of 42&&'&9&5@@ élcﬁﬁrs
7- (5- rrethlfuran J‘ 6 d|fluororrethylo rrethl] r|d2 | met hy

1)-31-1 1030 [1, 2- (’é}rw detsmb[lﬂl)sleﬁ Pykydsext heslepenty pyn ylmethyl -3H-
7- phenyl- 3- [(l(izl_ﬁf aa@w%ﬁ{ﬁﬁm‘%%ﬁ@n 4-yl ] pyrid-2-ylnethyl)-3H 1, 2,

31triazol o[ 4, 5 8r|m 5-am ne; 77

7- (5- et hyl f ur ad- -yethylBargr 2y ])el-toldy iy tetabniyopsyani- 4y Bpyhdre tyhmethyBH
[1(?) ﬂa% Llyl t rij]lﬁazﬂo%g(d@)&n{l?%@%}'o?hran 2-yl met hyl | oxynet hyl pyrid
-2- yl et hyl ) - 3947%piRngl3+(6-fewihyfirhfran Byt jok pmethylp @i dr 2 yhrethyl)-3H-
15 [1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-phenyl-3-(6-[1-hydroxy-1-methylethyl]pyrid-2-ylmethyl)-3H-~
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-phenyl-3-(6-[1-hydroxy-1-cyclopentyl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolof4,5-d]pyrimidin-5-amine;
20 7-phenyl-3-(6-[1-hydroxycyclobutyl]pyrid-2-ylmethyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-5-amine;
7-phenyl-3-(6-[methoxymethyl]pyrid-2-ylmethyl)-3H-[1,2,3]triazolo[4,5-
d]pyrimidin-5-amine;
S-7-(3-methoxyphenyl)-3-(6-[tetrahydrofuran-3-ylJoxymethylpyrid-2-ylmethy})-
25 3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
§-7-(5-methylfuran-2-yl)-3-(6-[tetrahydrofuran-3-ylJoxymethylpyrid-2-
ylmethyl}-3H-[1,2,3]triazolo[4,5-d]pyrimidin-S-amine;
7-(3-methoxyphenyl)-3-(6-[1-hydroxy-1-cyclopentyl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
30 7-(3-methoxyphenyl)-3-(6-[4-hydroxytetrahydropyran-4-ylpyrid-2-ylmethyi)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(3-methoxyphenyl)-3-(6-[1-hydroxycyclobutyl ]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;



57- (5-net hyl furan-2-y1)-3-(6-[tetrahydrofuran-3-yl net hyl ] oxynet hyl pyr
id-2- ylnmethyl)-3H41, 2, 3jtriazol o[ 4, 5-d] pyri m di n-5-am ne;

7-(5-nmet hyl furan-2-yl)-3-(641- et hoxy- 1- net hyl et hyl ] oxynet hyl pyri d- 2-
yl methyl)-3H[1, 2,31triazol o[ 4, 5-d] pyri m di n-5-am ne;

7- ( 3- cyanophenyl) - 3- (641- hydroxy- 1

-cycl opentylipyrid-2-ylmethyl)-3H 10
[1,2,3]triazol o[ 4, 5-d] pyri m di n-5-am ne?6
7-(5-nethy|furan-2-yé€-3-£642,2,2-trif|uoroethylioxynethghpyrid-Z-ylm
et hyl )- 3H11, 2, InSrastbrophenylad-gy imethesyimethylnymd2-ylmethyl)-3H-

S- 7- (t hi azqh 2Z3i¢h) 61304 m@yg&mﬁgsqgﬁﬁaran-STyl]oxynethylpyrld-2-ylneth
yl)-3H 1,2, 3] triazol o] 4, -d%p rimdin-5-am ne;

157- ( 4- net hyl t hi7a@gnetyliurgn-2-yDe3-(6-Hylirdowesy- I cyclohexyl]pyrid-2-ylmethyl)-3H-

[Tstzh)?illﬁ ng%%?iﬂgogg@ﬁ%?&n%ﬁﬁgg}%ﬁne and pharmaceutically

accept abbPe sal t $-EFdcyandphenyld-3t(hdtetraliydr@f@nTihg)axymetiyhpyridf2-ylivetbyl)d

which is S s HRL -2-v1) -3- (B-
Ret r ahydr of%ﬁ“&%’gﬁ%@gﬁﬁﬁ?ﬁéﬁﬁy&“% met hyl ) - 3H41, 2, 3] tri azol o[ 4, 5
-d] pyri m di n5- af-@eyanopherpips-(@fehydroal-l ymetntaipti fytie-2sdnkthgh)-33b| vat e

t her eof . tical conposition conprising a

. 10. har. e
phar naceuti[é’gﬂ‘?’ﬂ')l?‘a%\og@géf‘ﬁgmm 'S?P??eér and a conpound of any one of
claims 1-9, or d-(phaiwpaenl)-sad-[yhyizontiahlsopfbi-4qlpshl 2alfctipent

e of clainmg 1-9, or a pharmaceutically

11. Ac of y O ,

accept a Bgctg’ggﬂmﬁ?ﬁl%A?QPF‘f‘ﬁlé?‘é@Wn%or use in a method of treating a
di sorder treat aljl@-dpanopHérynes [lr-ﬁfcﬁé’iﬂycl%@?]ﬂyﬂ%z-ﬁﬁieﬂgﬁ%‘}md
conprising adm nistering an effective dose of “a conpound ‘of any one
of clainms 1l83lwazolo[pi-Hpyemidin-e-amine; accept abl e salt or solvate
thereof, to a syhb&tdmdxpResH-I-feN8liroxy Bmethylethyl}hirid-2! qpnd as
clainmed in clai mttll, V\hxglr)ei_ n_gt_ htebeg)l?%{ ne-r elggpe[ong]%%é gg’gﬁggﬂﬁgﬁgm
recept ors. [1,2,3]triazolg4,57tHpyrimidpodrathings cl ained in claim 11, wherein
the di sqeder iS~+g;! L2 e} §§,§ 1, f Ll nson' s

di sease?5 Rest | eggb I%gégﬂs%gy r%ﬁdeﬁﬁﬁgc ur ﬁ{gﬁﬁﬁggl%ﬁﬁﬂéﬁ%iﬁugl nduced
Par ki nsoni §h.3poszoldhSelipaimidireSBmine; nsoni sm  Par ki nsoni sm i nduced by

poi soni ng or pogts i I.c Par ki nson' s .di.sease, progr ive
supemucl ear pal §y7 &4I-]i§nlp$ ﬁ\hd%c? Eaé}ﬂd?g@ﬁ?&“ﬂﬁﬁ%?ﬁ%ﬂ?éﬁﬁﬁﬁ%ﬁhy,
cor t i cobas almaegehdr[d2]Gmiazob[4sHd]psrishidindsmind;ial | er r or den- Spat z
di sease, progressjve |i t.r ., ,Dopa- 10 responsive
dyst oni a- Par ki n2‘3%‘6‘??437‘;‘}?69@%&@13@%?}”8?0*%h“eYP%é?F%ﬁ%Féz“éﬂF“ﬁ#Wé}%‘és al
gangl i a2ehi[Lb,3 teadsld[4,5ni]phtihidieshmsne; 14. The conpound as
clainmed in clai L)ﬁ &3, V\/(l’lﬁjl’ ei n tpe venent disorder is Parkinson's
di sease. 15 -(4-methylthiazol-2-yl)-3-(6-[4-hydroxytetrahydropyran-4-yl]pyrid-2-
yimethyl)-3H-[1,2,3]triazolo{4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-yl)-3-(6-[1-hydroxycyclobutyl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
25 7-(4-methylthiazol-2-yl)-3-(6-[ 1-hydroxycyclobutyl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(4-methylthiazol-2-yl)-3-(6-[methoxymethyl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-yl)-3-(6-[difluoromethyloxymethyl]-pyrid-2-ylmethyl)-3H-
30 [1,2,3]triazolo[4,5-d]pyrimidin-5-amine;

7-phenyl-3-(6-[4-hydroxytetrahydropyran-4-yl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d}pyrimidin-5-amine;



15. The conmpound as clainmed in claim13, wherein the treatnent
further conprises admnistering to the subject an additional drug
useful in the treatnent of novenent disorders. 2016. The conpound as
clainmed i'n claim 15, wherein the additional drug useful in the
treatment of novenent disorders is a drug useful in the treatnent of
Par ki nson' s di sease. 17. The conmpound as clained in claim
16, wherein the additional drug is L- 2f DOPA or a dopam ne agoni st.
18. The conpound as clained in claim1ll, wherein the disorder is

depression, a cdyffi-methelfioan-Gemes-¢6-[ Nethoxyrtokymithd]Eeid,2- Aaisthe])AH-
chronic pai [q 2 ﬁg_'azoloh §1§fp%)rln1(i)n- -amme
7-(5-methylfuran-2-yl)-3-(6-[tetrahydrofuran-2-ylmethylJoxymethylpyrid-2-
ylmethyl)-3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
5 7-(5-methylfuran-2-yl)-3-(6-[tetrahydrofuran-3-ylmethylJoxymethylpyrid-2-
ylmethyl)-3H-[1,2,3]triazolo{4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-yI)-3-(6-[ 1-methoxy- 1-methylethyljoxymethylpyrid-2-
ylmethyl)-3H-[1,2,3}triazolo[4,5-d]|pyrimidin-5-amine;
7-(3-cyanophenyl)-3-(6-[ 1-hydroxy-1-cyclopentyl |pyrid-2-ylmethyl)-3H-
10 [1,2,3}triazolo[4,5-d]pyrimidin-5-amine;
7-(5-methylfuran-2-yl)-3-(6-[2,2,2-trifluoroethylJoxymethylpyrid-2-ylmethyl)-
3H-[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
§-7-(thiazol-2-yI)-3-(6-[tetrahydrofuran-3-yljoxymethylpyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;
15 7-(4-methylthiazol-2-yl)-3-(6-[1-hydroxy-1-methylethyl]pyrid-2-ylmethyl)-3H-
[1,2,3]triazolo[4,5-d]pyrimidin-5-amine;

and pharmaceutically acceptable salts and solvates thereof.

20 9. The compound of claim 1, which is S-7-(5-methylfuran-2-yl)-3-(6-
[tetrahydrofuran-3-ylJoxymethylpyrid-2-ylmethyl)-3H-{1,2,3]triazolo[4,5-d]pyrimidin-

S-amine or a pharmaceutically acceptable salt or solvate thereof.

10. A pharmaceutical composition comprising a pharmaceutically acceptable
25 carrier and a compound of any one of claims 1-9, or a pharmaceutically acceptable salt

or solvate thereof.

11. A compound of any one of claims 1-9, or a pharmaceutically acceptable

salt or solvate thereof, for use in a method of treating a disorder treatable by purine

30 receptor blocking, said method comprising administering an effective dose of a
compound of any one of claims 1-9, or a pharmaceutically acceptable salt or solvate

thereof, to a subject in need thereof.
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12.  The compound as claimed in claim 11, wherein the purine receptors are

adenosine A;a receptors.

13. The compound as claimed in claim 11, wherein the disorder is a
movement disorder selected from Parkinson's disease, Restless legs syndrome, nocturnal
myoclonus, drug-induced Parkinsonism, post-encephalitic Parkinsonism, Parkinsonism
induced by poisoning or post-traumatic Parkinson's disease, progressive supernuclear
palsy, Huntington's disease, multiple system atrophy, corticobasal degeneration,
Wilson's disease, Hallerrorden-Spatz disease, progressive pallidal atrophy, Dopa-
responsive dystonia-Parkinsonism, and spasticity or other disorders of the basal ganglia

which result in dyskinesias.

14.  The compound as claimed in claim 13, wherein the movement disorder is

Parkinson's disease.

15.  The compound as claimed in claim 13, wherein the treatment further
comprises administering to the subject an additional drug useful in the treatment of

movement disorders.

16.  The compound as claimed in claim 15, wherein the additional drug useful
in the treatment of movement disorders is a drug useful in the treatment of Parkinson's

disease.

17.  The compound as claimed in claim 16, wherein the additional drug is L-

DOPA or a dopamine agonist.

18. The compound as claimed in claim 11, wherein the disorder is depression,

a cognitive or memory impairment disorder, acute or chronic pain, ADHD or narcolepsy.

19.  The compound as claimed in claim 18, wherein the cognitive or memory

impairment disorder is Alzheimer's disease.



