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WD 2007/ 093901 PCT/ | B2007/ 000368 -1 3- DEAZAPURI NE

DERI VATI VES AS TLR7 MODULATORS The invention rel ates
woOQo@/demzapuri ne derivatives. The invention feCcrhBr07/000368

relates to processes for thg. preparation of,

i nternedi ates used in the preparation of,

phar maceuti cal conpositions containing, and 5 uses of

such 3- deazBPAAPHBR I e PER AT VES A% ol UR7 | YIQRYLEREREDLt or s

(TLR) are primary transnenbrane proteins characterized

The mveﬂhbn&@la@éttb@dﬁahéﬂuﬂﬁe béerveiives:- The mllerfioniriheArthtés to processes for the

preparan?{gﬂfeﬁ'tlt%arﬁ\gdl%gf|u)s?q_|nhtﬁ% é)geggrtta Innﬁtn%pé:r%ggguﬁ;é dcorrn.?tgsltloﬂs contammg, and

uses of sesh$-desganbripe defiyaiveant |y on i mmune cells (for exanpl e
dendritic cells, T |lynphocytes, 10 macrophages,

rono S 57 A i lEoraly 35Sobier s

rich domajm eng a@ltoplasrieriail thatcogiaing iactensereasipiegins nahed theblatif-1 eeceptor (TIR)

domain. ﬁ@g Q%&r&§&9§b%&nﬂ?h@%@(e ce@@(f&r%&’é\ﬁplé ti@r(dnﬁ@t\!éllgv‘ﬁbymphocytes

exa U evitch Nat ur e eVIeMP

macrophagR MENGSYPS ARd rstialsder Colgb AT STV &, e, Pary g donate immune
system. TRey agdl gxléap shpgttefh reconitionn tecBiators whinimirad to pathbgerB&So&8atéqd molecular

patterns lf‘&q% vs; 8 %}fﬂr %%Fﬁqléj%é\)ﬁ% R N&&@‘ﬁﬁé@@ﬁ& IRWH&Q@/Y 4t 812-520, 2004

ast'er gene
an AKirey . ks, 1 RISCKAIRGO G sl AV angh @} 395076 20081 T e derives
from seqlfénye horpelodyud aiad Driosdpitd melaﬁodah‘lef femermio)l, whichAwas fblatdun it flies to play

a key role E\ r?tgghngghe ﬁp%ﬂ fun-PrQ %fgctlorzs{ %Ioﬂfr]‘narjm‘gsAWﬁl'aﬁré Q% %3%e5003] There

are 11 Thftsoigt e oA HeRUion Ay BomsBiA D6, AT PRargior-mammalian TLRs have

been fouﬁtﬁﬁ oeler v?ér%&rate@l Al TilFRappedr @difunétion fas REfdr aMomsdifiet Bretfeteodimer in the
recogmtlog qoﬁ %ﬁ%%lrﬁc ?r se% ré)e%hlge r%olgpulgrho%tﬁr%ﬁmgﬁg :]Jlr%egtnonn‘?atﬁorﬂemc organisms

ecC set of ~'speci
including mas@eﬂt celrsuaten @g@nmacehe@deﬁ,slmpmteméi bacteripl Hlggely jNA from both

bacteria é?ﬁ'\ﬁruﬁérdcna%aﬂﬂl\ﬂp Wﬁé Véﬂ@l@ﬂé@ﬂidrﬁ@& TUR RAPAtRH GivoFes actlvatlon of one or
more waGhE@e/AcAt. FARAD U PROLERI T S o ek Higoo stmtetory

molecules stdhvest interieronss GNF e dnterletkingm tMIB! ank MER-1 cwhlchm@rl@bute to the killing and
clearance &f ¥ ekHdBbhi@Rvisnt or s, | eading to the production and
secretion of cytokines and co-stinulatory nolecules
such as interferons, TNF-, interleukins, MP-1 and
AccordindifCRaete \ish axe longaing naekdLtb @rctvmiet TL@?krhbdlula'ngs,an earticlleaagonists. Preferably,
such comggurtdg Sh h%ed?\b Q)r AN E@oll%ﬁ&&ﬁ%&qg&yshohla S selctively to the

ol ng nee provid | ator’s

TLR7 rec‘ga'qo[ |b@u\|vg?a%§§5ﬁp Jrom thprggﬁt@rgﬁtlg;al tragt, g @%ﬁ%ﬁﬁ#& Stable and possess
favourabls batindcdidnetic progertiss, demaasitdie tevesideddffecsmmbbeeasiheiotmudated.

they should bind selectively to the TLR7 receptor, be

wel | absorbed fromthe gastrointestinal tract, be
We have fipy fyof B@grigsyof &dgg;a@uw%ygng%ss\ghm e F1PAYBloES; in particular agonists, of
the TLR?pi'e\,aéﬂmCéHﬂl ek | Wl irDf @bidhe i, thdreﬁémletaréﬁsen fwdiwh Shabiziation, in particular
agonism, of Eh%cﬁzlgarg? p%e dsg %‘IlcaYed]; fr?]@[ﬂgj qa h%qreaﬁpeny\gf mﬁlﬁfe&%\ﬁs (SQHH gs HCV or
HBV), cam@cﬁﬁrdttwn@urs iand ﬁaﬁsiperme&ﬂ%mﬁﬂ@eé dlsef#seSt he TLR?Y

receptor and have utility in a variety of therapeutic

areas in which nodulation, in particular agonism of

the TLR7 receptor is inplicated, including the
According toeditrstenpech6f thé inedntiom thecs is provid¢da eompasingHaforgmula (HBV)

cancers and tunours, and T2 Hel per cell (TH2) nedi ated

di seases. 35 According to a first aspect of the

i nvention, there is provided a conmpound of formula (1)

WO 2007/ 093901 PCT/1B2007/000368 -2 NH2 R4 \N N R1

N R5
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R2 '"R3 (I) or a pharmaceutically acceptable salt or

sol vate of said conpound, wherein 5 (a) Y is a direct
woaoit/oozmod R3 is selected fromaryl, (Cl-C6)al kgi/isand7/000368

-(C1-C4)al kyl ene-O- (C1-C4)al kyl; or (b) Yis

(Cl-4)al kylene, and R3 is selected fromaryl,

(C3-C7)cycl oal kyl and a 3 to 10-nenbered

het erocyclyl; Z is an en B is absent; 10 Rl is

sel ected fromH, ha]o, , (C1- C6) al kyl ,
z?\ Xy, -NHSO2R6, - NRG6R7,
NR6R7, -)ECADNR6SO2R8, aryl and 3
5

(C3-C7) cycl oal kyl
-C(O R6, -CO02R6, -(( :
to 10- nenbered 1 a1 §s selected from

H, halo, OH (C1-'C6)al kyl, (%-C?) cl oal kyl ,
(CL- C6) al koxy, -NR6R7, p2 CO2RE—RE( O NR6R7,
-C(O) NR6SO2R8, and 3 to 10-nenbered he{')erocyclyl; or
Rl and R2 may be joined to forma (C2-C5)al kyl ene
: e : : - : or 2
ora RSl Hocepiie U BRI bt RrBRLA Wtk T 0 and
S; 20 R5 is absent and R4 is selected fromH, .

(a) Y is 4 Gibcfbbha yardRiliksdlecteirfiol, aryl((CHZ))akytland -(C(-0))BRylene02EC )alkyl; o

- (Clc k e- O - - | ene-
© Y & (il ot B i o A (R BpRbeRHG 2 T 1omembered
heterocyclyle] - 06) al kyl ene-O-P(O) (OH)2: or 25 R4 is absent and
R5 is selected fromR9, -C(OR9, -CO2R9,

. -(Cl-Ch)al kyl ene-O-C(O R9, -(Cl-C6)al kyl ene- O CO2R9,

Zisan "-"%3%6)%\52?% - - (Cl- c% al) kyl eneS o C(og NR9>F/210 and
-(Cl-C6) al kyl ene-O-P(O (OH) 2; R6 and R7 are each

R' is selbdStERANEERHIS, YOH ONE 0 &5L) iy 0 (8,1, Y SidalikyB X @)- B hikoxy,

£3= Cod LY EKy n 67 6 8
50,8 ey SEORE K0P CRRNTEL IGPIVEROR, o 27 Plgelomembered
heterocyclyjet her with the nitrogen to which they are attached
forma 3 to 6 nmenbered saturated heterocycle

.. _Optionally cantalni urt her one_or .t 67

i sl LB Bor et S voalfl Ry, 61T oo

-CO,R®, FC(OMRBL.--CR))ARRS DR (68 367 ) &yeinberkt hétemnytiyslveny | ; 35
WO 2007/ 093901 PCT/1B2007/ 000368 -3 RO and R10 are

; egch i ndependent | ,}Q sel ected fromH, é Cl- OG?,aI kyl, )

R’ and MW?‘%)’@F%F%{HK %‘r(94-’05)allgyde@pd)n§,r §€|u diRly optignally; incorporating 1 or 2

heteroatOmsreavh dridederitehiy setegted yriom NIO 4/ Sand R10, taken toget her
with the nitrogen to which they are attached, forma 3

5.  to 10-menbered 5 heterocycleé‘!/ grou%;i R11 and R12 are

R” is abseptaig &h detpiacipddiomeld: (Eet Criexsieriv e, (elam) LARIA ' -CORRi i

-(Cs-Co)aR@lerBlA-CHOREL (& FCHdltyiont0COLHR -C(OMIRR'Y hey ar e

-(C1-Ce)%ﬁr}{elﬂg-la)e-ﬁcg)ﬁhgwaar?’d .i&.é%e{ﬁg,u[gﬁ%.l’?g%@m; ated heterocyclyl

ona cont ai nirhg or two
het eroatons selected fromN, 0 and S ; 10

R*is absent and R® is selected from R, -C(O)R?, -CO.R?, -(C:-Cs)alkylene-O-C(O)R®,
-(C4-Cg)alkylene-0-CO,R’, -C(O)NR°R', -(C;-Cg)alkylene-O-C(O)NR’R™ and
-(C4-Cg)alkylene-O-P(O)(OH),;

R® and R’ are each independently selected from H, (C;-Ce)alkyl, (Cs-Cr)cycloalkyl, and
-(C4-Cg)alkylene(Cs-C;)cycloalkyl; or R® and R’ taken together with the nitrogen to which they are
attached form a 3 to 6 membered saturated heterocycle optionally containing a further one or two
heteroatoms selected from N, O and S;

R® is selected from (C;-Cg)alkyl, (Cs-C;)cycloalkyl and phenyl;
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said al kyl, cycl oal kyl, al koxy, aryl and heterocyclyl
groups being optionally substituted by one or nore
wabkemmsol gr oups i ndependently sel ected from hatojiBLobl/000368
oxo, CF3, CN, (Cl-0C6)alkyl, ,(C3-C7)cycloalkyl,
(Cl C6)a|koxy, - (C1- C6)a|ky|ene O (C1- C6)a|ky|
RS - C ).al kyl ene-OH, - (C1- é ?ne-
anc Fidiage esohinegpRIoNCPoISEiod 0. Thiabea WTHer GREVRIPI Y ¢ h
-(CH,)aryl Bed Ptooroisemiichét herdresycitloand R2 are H, and Z and RS
are absent then (a)R 4 is not nethyl when Y-R3 is
et hy and (b)R4 is not Hor methyl when Y-R3 is
° and Rpt lﬁ§¢n together pithethe ilrQaep \ip g\@lchrfaqzycarpeqjtaclgﬂdkﬁrma@]& to 10-membered
haemmyahgamy groups may be straight or branched and contain
1 to 6 carbon atons and preferably 1 to 4 carbon
at ons. Exanpl es of al kyl include nethyl, et

h
" and R¥@rejpgependensiyselepipt from- i @ng (C:- Qsmupyﬁ @gcﬁ/ Bmgﬂher with the N to
which thé&ﬁ%)éltta@iéa iGRXY B to E&ﬁ&ﬁlﬁé@é‘d Sefturalel BX%derdciayl WtorAlE Behaihing a further

T A

cycl ohexyl, cycl oheptyl and bicycl oheptanes. Halo
nmeans quoro chloro bromo or iodo and is preferably

s s STy S T LU0 ZBRILINLy e o v
atoms opdrevps| mdddnh@ﬂy otlbaedvirem hetoa Okl oxa Crat ENo (Greleialitvh)(Cher)cycloalkyl,
(C1-Ca)a|§éllgu'ié‘t@6§’alky%&1d & a5k L{b@bssikﬁéneﬁﬁ@ 'INH‘W@D(@&?{A%?&&-NR”R“,

oat o | hdépendent |y sel ected
aryl and gto {§-merpbesed *F‘é‘?m%’ﬁé{hpl e, the heterocyle may be a 5 to
6 menbered saturated, partially saturated or aromatic

with the 5}8&.&&9&%@9# fﬁ e B th%%% dﬁé@cycl ic 35

ps are tetrahydrofuranyl, pyrroli
(a)Rrjﬁf‘?té'l'thWher! Wd‘éﬂﬂyﬁ 8yl , i mdazolinyl, dioxolanyl,
a»Rﬁshmd{@@MﬁmmwhmwYef%ahmdﬂopyranyl, piperidinyl,
pyrazol i nyl, dioxanyl, norpholinyl, dithianyl,
thlonDrphollnyI plpera2|nyl azeplnyl oxazepi nyl and
Unless g srigiec, dsvh 1o SEOB TAURS aEY B SHUSHS B L BhOAL bicE contain 1 10 6

carbon a@fn%uéh% ;ﬂéf@raﬁbﬁﬁr 0l 4/ tarbdristamy.| , Exaliplie v Ak, indydeamethiy) ethyl, n-propyl,
lsopropylt ﬂ'bé@ v}éutyl IFéc’cot))( %Ol %S argcﬁ ﬁex&l yli)?nép eiss?cgfga{zlléoﬁg llr%‘udca methoxy, ethoxy,

isopropogy, @ndA-tiukdxg.z ol yl ) , oxadl azol es (such as 1l-oxa 40
2,3-diazolyl, 1-oxa-2,4- diazonI 1- oxa- 2, 5-di azol yl

cxeton] W 3o SRR ot aPoE AT S B e
and 1-thia-3,4-diazolyl), tetrazolyl, pyridinyl,

Halo meéﬁérﬂh&ézthA broffd ot Yaé/=RQ %%Qe?ergg fldo?@@r(b?lfogp 0368 -4
pyrimdinyl, pyrazinyl and triazinyl. Exanples of
bi cyclic aromatic heterocyclic groups are

Aryl includesarehyly raapiithyl, artteacenyitend phanayihrenylradd isydreferably phenyl.

benzi m dazol yl, indazolyl, benzotriazolyl, quinolinyl
and iso U|noI|n . In the case where a pl raI
Unless othgpdss; qt%%@eﬁ.mpyﬁg may|bg spi@ted, earialy s ro atlc and contain one

or more Ifdtdreatoras ind€pegdantlp seledidtfroniN, TeareicS. efbr gravuipe thmjetélecytehaeay bea5to
o memoflFat BT Bavpldd 81RO, Ech Y SEa oo
groups taie itqipBYrrefEiaNYlz Pyroigiadnt pyrrelinyl, n igidgerlidinyy ¢ Heigiazolinyl,  dioxolanyl,
dlhydropﬂHIWDdl f@ﬁ’éﬁydﬁtfpyiahﬂ i pYRAGIhEN Blrakdingel ekadl,f r marphoimyl,  dithianyl,
thlomorphléhn)gl plperazmyl azepinyl, oxazepinyl and thiazepinyl. Examples of aromatic
monoheterocyclic groups are pyrrolyl, furanyl, thiophenyl, pyrazolyl, imidazolyl, isoxazolyl, oxazolyi,
isothiazolyl, thiazolyl, triazoles (such as 1,2,3 triazolyl and 1,2,4-triazolyl), oxadiazoles (such as 1-oxa-
2,3-diazolyl, 1-oxa-2,4-diazolyl, 1-oxa-2,5-diazolyl and 1-oxa-3,4-diazolyl), thiadiazoles (such as 1-thia-
2,3-diazolyl, 1-thia-2,4-diazolyl, 1-thia-2,5-diazolyl and 1-thia-3,4-diazolyl), tetrazolyl, pyridinyl, pyridazinyl,
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(c) halo 15 (d) (Cl-C6)al kyl optionally substituted by

one to three halo atons; (e) tetrahydrofuranoxy; (f)
wOCls7@068)mli kyl substituted by a 3 to 6 nmenber edPCT/IB2007/000368

saturated heterocycyl containing 1 to 3 hetero atons

i ndependently selected fromN, 0 and S wherein said

pyrimidinyl! E%Qﬁlﬂﬁ %hd WaZIh)ﬁ eR %Hn ﬂé@{)fl chy%ﬁbbﬁ%r‘n&ﬁét I'?e%r&?/c&nﬁodp@ ad B@r%ofuranyl

I nd epen ent sel ect'ed from Ck X
benzathiogenyliiouh PSRRI (neezei) BePRTRZALL iy &g 59%&?0" Y20
(g) -(C1-A4)al kyl ene- O(Cl Co6) al kyl; (h)

In the cas ‘/\Sgg-sr %E}%&X oEQ@bsN(:ths gl'blg;'s)eﬁgéx lfr%Fﬁe Jﬁtgél o%ﬁé%é@@ groups, the

S stitute
selected 9!&99@% BpY %Wﬁsam@rw nt7) cycl oal kyl ; (k)
-(Cl1l-A4) al kyl ene(C3-C7) cycl oal kyl; 25 (1) -C(O NR6R7

In one emté}ogi«ﬂgrn&gﬁ%%m sdcmhat EgooPdc(eg?re{ér eda 5 menbered aromatic

cormpri 4 nitrogen atons, or
(ii) 1 to 2 nitrogen atons and 1 oxygen or sulphur

In a futher 8BBAIMEHt of thelinverkioR ¥ @@Bsedt. sul phur atom or a
6- mnenbered aromatic heterocyclyl 30 conprising 1 to 3

nitrogen atons, said 5 and 6 nenbered aromatic
lnayetfurt’n@renmrcéryloftbem@hgrpﬁl issaleftgd kehstit uted by one to
(@ H; three atons or groups independently selected from

hal o, OH, CF3, (Cl-GC6)al kyl, (Cl- C6)al koxy,
®YCN; _(c1- 08) al kyl ene- O (Cl- C8) al kyl , -(Cl-C8)al kyl ene- OH |
(c)halo -NR'R12 and - (Cl-C6)al kyl ene- NR'R12; (p) phenyl

- I i n%éﬁ}ﬁt*ehb bisthoWed ndi@admal o atons; 35 (q)
(@) (G, CG%G%H@M Ys C,jirll oa ﬁy eng nCq}(Cl C6) al kyI (s) or
(e)tetrahy@@fugngsfqz rray be j oi ned to forma (C2-C5)al kyl ene
(F) (C4-Ce)alkyh kubstiteerbyi .n3 R66 midhbefet sabraledidteracyeylamnafigriet 3 hetero atoms

mdependeht%se%’c{eﬁtfro@ﬁ@ %%ndoéf wﬁé?&n 55\& ﬁ&t&?o@%l |S4>8t|dnﬁigyasufo§'tft|§t9@5y one to three

aroups IndpREnRF Y GOPHEB B 5> (5 COaL. KB Pgiaskand (G Caliiene -Cr-Colalt
(9) -(Cy-CfliteBI0R(0D;)aleplf | onal | y substituted by one to three

" -(C1-C‘;§%%&%§\@:—i5§ f Cgalé %ne—@gé %%y;{%%ﬁg?ﬁé (];n) per azi ne or
() (C+-Ce)gyspicy entignmilysubiiutad by Okl ersveleniamtly substituted by one

(i) (Co-Cr)Htiodyp, et hyl groups; (h)

®) -(C1-Cg’ék%ﬁ%%—@lﬁlé%llo%mﬁf N(H) - (Cl1- C4) al kyl ene- O (C1-C4) al kyl ;

() -C(O)NR°R” ;

(m) -CO,R%;

(n) -C(O) R,

(o) a 5 membered aromatic heterocyclyl comprising (i) 1 to 4 nitrogen atoms, or (ii) 1 to 2 nitrogen atoms
and 1 oxygen or sulphur atom, or (jii) 1 oxygen or sulphur atom; or a 6-membered aromatic heterocyclyl
comprising 1 to 3 nitrogen atoms, said 5 and 6 membered aromatic heterocyclyl being optionally
substituted by one to three atoms or groups independently selected from halo, OH, CF3, (C,-Ce)alkyl, (C4-
Coalkoxy, -(Ci-Ce)alkylene-O-(Ci-Ce)alkyl, -(Ci-Cg)alkylene-OH , -NR''R'™ and -(C;-Ce)alkylene-
NR11R12;

(p) phenyl optionally substituted by 1 to 3 halo atoms;

(@) -NR°R;

(r) -NH-(C+-Cy)alkylene-O-(C,-Cg)alkyl;

(s) or R' and R® may be joined to form a (C»-Cs)alkylene link;

wherein A

R?, R’, R" and R' are as defined in the first aspect of the invention.

In a further embodiment, R' is selected from
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(i) (C1-Co)al koxy optionally substituted by OH or
cyclopropyl; 10 (j) (C3-C7)cycloal kyl; (k)
wo atr/@gpal kyl ene( C3- C7) cycl oal kyl; (1) -C( O RR®mE2007/000368
(m -C2R6; (n) -C(O R6; 15 (0) a 5 nmenbered
aromati c heterocyclyl conprising (i) 1 to 4 nitrogen
(a) H; atons, or (ii) 1 to 2 nitrogen atons and 1 oxygen or
" sul phur atom or (iii) 1 oxygen or sul phur atom or a
(b) CN; 6- menbered aromatic heterocyclyl conprising 1 to 3
(c)halo Ni trogen atonms, said 5 and 6 nenbered aromatic

eterocycl yl being, optionall substituted by one to
) (C"étgﬁike‘i'rec’pgl%'?ﬁ#gs%ﬂs“tﬁtregab n§ tﬂﬁﬁﬁ%ﬁﬂ%ﬁ‘f’m; sel ected from
(e) tetrahdrbforan®ey; CF3, (Cl- C6)al kyl, (Cl- C6)al koxy,

. - . Vi - . - . | - ™ - )al - .
R i A L e U R
one or twg MetyhaIOMRS substituted by 1 to 3 halo atons; (Q)

(h) -(C1-GuJdRgiBTe-N(H)}(Cr-BlalkyEnedH GG )dilgh e- O ( Cl- d061)‘ al ké' ; H

N (G : - re as defined in the

(f) (© Cswgfbdggﬁ%/?g%sglﬁt?eﬁg%v%%9?'%%%“’?n a yet further

0 (CoCricygiemtVrent, RL is sel ected from (Cl-C4)al kyl

(k) -(C1-CRpikylemsCL-¢,)sytlvalkilf ut ed by one to three halo atons;

(l)-C(O)I{}F@ﬁ"m) cycloalkyl; or a 5 to 6 membered aronatic
egterocyclyl optionally substituted by one to three

(m)-COBtoms or groups independently selected from hal o, OH,

(n) -C(0)8F3, (Cl-C6)al kyl, (Cl-C6)al koxy, -(Cl- 30

I - 1- al kyl - NH( C1- al kyl.. a
<3 MK B Al Y A, 21 o s
and 1 oxygeRr sy |fam, e Byoxyaes or gulpitir @tont; |on e Bomemieatied aromatic heterocyclyl
comprisingy £ t® 1 Abben atofd; Sadd 3l kid ENRefthéred -drehatic Kdeterocyclyl being optionally

T AT KA
Co)alkoxyy e{CifClalkuane€htSodictkplt ,-(RETCe)atkytepelbpropMR''BF CEBI -((h-Ca)alkylene-
NR''R'2yet further enbodinment, Rl is a 5 nenbered aromatic

eterocycl yl conpri si i) 1 to 4 nitrogen atons, or
®) phe":g?ﬁt'?na%yt)‘é"db%t“md?’ydé‘éih%?ﬁ Sand 1 oxygen or sul phur
(@)-NR°R&t om or (iii) 1 oxygen or sul phur atom said 5 40

() -NH-(CTRITIRG BHe-BL @R hikyhet erocycl yl being optionally
substituted by one to three atons or groups

wherein ; ngdependent |y sel ected from hal o, OH, CF3,
R%, R, R @1d K6 ped dsydefindd@ thefilsahdpeatiof thédnvanba/ 093901
PCT/ 1 B2007/ 000368 -6 -(C1-C3)al kyl ene-O (Cl1-C4)al kyl,
-(Cl-CA)al kylepe-OH , -NR'Ri 2 and
In a yet fu l‘ei_er@ggdgpg@;{ Rnig spipoted fom (e oqliy! optionallyfybsiiigiedpirongsto three halo
atoms; (Gi&fy)'cpd«ihlliyp cElaﬁ[B 09 6 Meknberetli arGrhatie Seefbcyorli ddﬂ@ns&%llﬁ‘éﬁfﬁiiutéﬂ-by one to
: [ e [
three ato%nrgmcg aq\zfcg.fpﬁ uffcﬁeg:)e(rgcfzegﬁ;ﬁe?&'te%ep m _halo. O?—I,Sffl'-ls, gt%ﬁ.‘g?alkag:ng%q)%lkoxy, -(Cy-

. _oxadi azolyl, "tri‘a
Ce)alkylengr{er(CsCalkvhans -AIH(GitGe)a®yl- whi ch are optional ly
substituted by by one to three atons or groups

In a yet f%@%r?@ogjﬁq%/n:t,?ﬁ ?%?e%? grlow];rﬁ§WI tc])f:jl !atﬁyl s%_étitu%Fd?By one to three fluoro atoms;

cyclopropylf %+ C39lstenet @ ((&a-Calalk@ (GO ek optioally s@sjitateklyoly rbor Cirtlopropyl;
-COCHg; HlocHG g3 raldey ene- NR11R12, wherein R11 and R12

In a yet further embodiment, R' is cyclopropy! or CFs.

In a yet further embodiment, R' is a 5 membered aromatic heterocyclyl comprising (i) 1 to 4 nitrogen
atoms, or (i) 1 to 2 nitrogen atoms and 1 oxygen or sulphur atom, or (iii) 1 oxygen or sulphur atom, said 5
membered aromatic heterocyclyl being optionally substituted by one to three atoms or groups
independently selected from halo, OH, CFs, (C;-Cg)alkyl, (C,-Ce)alkoxy,
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are as defined in the first aspect of the invention.
10 In a yet further enbodinment, R is selected from
wanewmetdor ut ed oxazolyl, triazole, pyrazol e an@8CT/1B2007/000368

thiazole. In a yet furthergenbodinent, Rl is

oxazol yl. I'n a yet further enbodi nent, R2 Is selected
(C1-C3)all§vdagg {"qr]’ (fégallggl @% )Fxﬁlﬁ?rhe- @) hé\q ﬁ ggali %?ﬁ({tlg&allﬂlﬂyﬁm wherein
R''and RY eter@h&eﬁmqﬂfluplammhef(r@)asx(emofw)lavqawn substi t ut ed by a

3to6 rrenbered sat ur at ed heterocycyl containing 1 to

Ina yet fuétﬂhet oy Oﬁh‘ésa? 2e t?gqré)&el Z&Iy}f iogaezlgsf to%%d&%ﬁ%@ﬂﬂamle, pyrazole and

thiazole, aff obwehictt are@dtldmyllmfesttttdect wtae)negcv thrgesatomsl engsergbe frdegendently selected
from halo, T %&gé l‘:f()Qlﬂ%QE?tce)éQny%) a: ty: (Cl- Ce) al koxy and
(C1~Ca)alky29@3 694 Vi (G @)%I@d_er@béléﬁg% (Cr((‘,(g)a kylene-NR''R"2, wherein R'" and R"
are as defineCib-tkalfiral depbet pEth&nORIOCL- C4) al kyl ene- O ( C1- C4) al kyl ;

(h) (Ci1-Co)al koxy optionally substituted by OH or

In a yet fugl'(egfg\&?rg%wyﬂ e'% g%l%;g@%nbavg;%%{ e o&aﬁql%tnaéleamﬁﬁnd thiazole.

(1) -002R6; (M -C(O R6; 30 (n) a 5 nenbered
Inayetfuﬁﬁe?%‘ab&mglfttﬁfig‘éyaczh\ﬁll conprising (1) 1 to 4 nitrogen
atons, or (I1)

2 nitrogen atons and 1 oxygen or
sul phur atom or (iii) 1 oxygen or sul phur atom or a

In a yet fufhdiefiBediRentARbIEBéIEdedTRINEr OCYCl yl  conprising 1 to 3
(a) H: nitrogen atons, said 5 and 6 nenbered aromatic

" heterocyclyl being optionally substituted by one to
(b)halo t hree atonms or groups independently selected from

(c) (C-CHmt ptl%llygﬁﬁiﬁtu(e@lw%é @l thrdd hatb &bmsCO) al koxy,

o) tetrahvd kyl ene- O (C1- C6) al kyl, -(Cl-C6)al kyl ene-COH

(d) tetrahyc ??fé ‘and - (C1- 06) al kyl ene- 35 NR11R12; (0) phenyl

(6) (Cr-Celyl shistitityd by B fot6 Mertbdsgd saturated hitsrasyel paraining p)o 3 hetero atoms

mdependenmted(fﬂﬁn N Nb"ar‘cfé whérbalskiy |h8f23%c9}ly(l (eloptibnaiy Kobsiituted by one to three
BTSN e R T N S R R
(f) <(C+-C,JaBYehd3RAC+CEABBH8 -7- In a yet further enbodi nent, R2

Al I i .her enbodinent, R2 is H
(g) -(C; Cgaclky)léng N(HP{d“ﬂ)alkM@n@OXé CQHE}I’ e e et

(h) (C+-Ce ag@ﬁ’r%ﬂ“g“aa}‘ 5%{’3@“?5 bﬁoﬁé%’rﬁ@k’é’&’pﬁet erocycl yl contai ni ng
(i) (Cs-C;)opiealky; t hr ee het er oat ons i ndependently sel ected from

aryl and heterocyclyl being
G -(Cr Cdglkylgn‘%e??%csu sgltut ed by one to three atons or groups

(k) - C(O)Npﬁ'aependent |y selected fromhalo, OH oxo, CF3, CN,

() -CO.R% C1- C6) al kyl , (C3-C7)cycloal kyl, (Cl-C6)al koxy,

(m) - C(O)Ré Cl1- Co) al kyI ene- O (C1- C6) al kyl ,

(n) a 5 membered aromatic heterocyclyl comprising (i) 1 to 4 nitrogen atoms, or (ii) 1 to 2 nitrogen atoms
and 1 oxygen or sulphur atom, or (i} 1 oxygen or sulphur atom; or a 6-membered aromatic heterocyclyl
comprising 1 to 3 nitrogen atoms, said 5 and 6 membered aromatic heterocyclyl being optionally
substituted by one to three atoms or groups independently selected from halo, OH, CF3, (C4-Ce)alkyl, (C4-
Co)alkoxy, -(Ci-Co)alkylene-O-(C;-Ce)alkyl, -(Ci-Ce)alkylene-OH , -NR"R™ and -(Cs-Ce)alkylene-
NH11R12;

(o) phenyl optionally substituted by 1 to 3 halo atoms;

(p) -NR°R’;

(g) -NH-(C4-Cyalkylene-O-~(C,-Cg)alkyl;

wherein

R® R’, R'"and R'® are as defined in the first aspect of the invention.
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-NH( C1- C6) al kyl, -N((Cl-C6)al kyl)2, aryl and 3 to
10- menbered heterocyclyl. 10 In a yet further
wentirdseent , Y i s nethyl ene; and R3 is sel ect eBCTABIIN7/000368

aryl; a 5 nenbered aromatic ;heterocyclyl conprising
(i) 1 to 4 nitrogen atons, or (ii) 1 to 2 nitrogen

'nayet%ﬂéﬁn%ﬁgum’ent?ﬁ?’%%r%eﬁ Iphur atom or (iii) 1 oxygen

onT and a menbered aromatic
heterocyclyl conprising 1 to 3 nitrogen atons; said

In a yet fkthiér eRibddimeAtTRE ¢ het erocycl e being optionally
substituted by one to three atons or 15 groups

i ndependently sel ected fromhal o, OH oxo, CF3, CN,
In a yet {ugher@@batiight, Y (OB eityiprsy ehdBF ksyaly), or @ Gle 6% e Hetadyheterocyclyl containing

one to thicelefedPdatdrky tn@@ﬁen%r(t@]seg@ealfm o &rkr §6g£é 5)9&%?@ h9_|rocyclyl being

| NR1LRLD
optonaly Shebisa vy e ﬁ%%?e%ﬁgp Sfom'ﬁ%?%nwy A6 5O a0 @H, oxo, CF,
CN, (C,-getkyla@s-Crcydivalkyi (G5 iCo iR t(Colls)aeena @ €0} Cé)dﬂkyl 20 In a
-NH(C1-&§z!ilkyf UGBS, SEYRQ ghﬂFﬁH:Bto\QO d’ﬁﬁﬂ%‘f@l‘leﬁ?ﬁ%ﬁ:@ln Is

sel ected from™p pyridi zi nyl
and pyrazinyl each of V\,hl ch are optionally substituted
In a yet fiythemenhavlintdnt, e ¥ i@ nethylens; ghidRPS éd&%ﬂefwﬁﬁﬁll Ya 5 membered aromatic

he'rerocyﬁlI c%%ﬁgnJ @O{T}&é‘hﬁ%ﬁ%érn eﬁgggz:] :jré 1 to(&tr tchmﬁ ér}]da P oxygen or sulphur
atom, orF@) 1 Soxg%qne(pd' éH'PFWcﬁWrbh@m‘y? 6- Wbemq]argmyuc mt@rogyciyéerlsmg 1103
nitrogen afempyssidliaryt @hdydrométie mté}‘@iyclé Bélh@ &t éﬂbgﬁiﬁlbd by dnd @ three atoms or
groups %%&Bﬁh&ﬂ?eag%ctéds ﬂc’o%# eﬁs{l%r o h?i)f gcéfcb ﬁ (¥> -Ce)alkyl, (Cz-C;)cycloalkyi,

Stitu
(C1-Co)alkeny. @)‘Eﬁ}%‘fﬂ?&?@(@ Gadlkva 5 to 6 30 nenbered aronatic

-(C1-Co)tliefieieamy, CHyr R 1(@P@$)élkyl&‘iébﬁ1"ﬁ1e't &9 Bbld BN® {@mehb&8d heterocyclyl,
wherein ﬁﬁ %H%é’gl %Dc?eﬂ? l&%)ﬂéﬁl el te c% the lnverqlon alo, OH CF3,
(C_l 06) al kyl ene- G (C1- 06) al kyl and - NH( Cl-C6) al kyl ;
In a yet fiéhek §mbbdlrﬁ@1t|\Slsméne0£nd3439é/§éléi:‘@d RAEPheR i, kuhﬁh@%% I, pyridizinyl
and pyra%g % Shugrs &_g aZI l%/ LhLge aLone of IX
Qe AP, aegrtionally sy SEJerﬁial?y ”e(téih@? &I o eprerirgiependently
selected ggn Rq]o,| (7 Halk)é,r@ CRakoxy aath€Ent . I n a yet further

enbodi nment, Y is nethylene; 40 Rl is sel ect ed from
CE3: cycl.opropyl; and oxazole;
i & yet f5eer eUSUBRM PR abiens 6066 selesierf oL Phesieexiin-3-vigng G-methyt
pyridin-3ghenyl , pyridin-3-yl and 6-nmethyl-pyridin-3-yl. R4 is
H, and R5 is absent. 5 In a yet further enbodi nent, R5
absent; and R4 is selected from

In a yet f“'%erle"@l?n?j’ﬁ]el?irl ene-O- (ORI, -(Cl-C6)alkylene-O CO2R9,
YIS methyleid - C6) al kyl ene- O C( O) NROR10 and

'is selec(eq]\‘?ggp%?'jl é‘k%fgpﬁb%} tﬁgpkg% ] Wh N E)L:ﬂorp (é Ca%@%wtﬁmd abto6

memberep I?éorpq:pg é'ﬁ{qrqg:ﬁclyltqgt@]ayb sgbsgfgwg(ﬁymedp three @rougs (ndapendently selected
from halo, OH, CF;, (C;-Ce)alkyl, (C1-Ce)alkoxy, -(C+-Cs)alkylene-O-(C- Ce)alkyl and -NH(C,-Cg)alkyl;

R®is H;

R® is phenyl or 3-pyridyl each of which are optionally substituted by one to three atoms or groups
independently selected from halo, (Cy.4)alky! and CFj;

R*is H; and

R® is absent.

In a yet further embodiment,

Y is methylene;

R' is selected from CF3; cyclopropyl; and oxazole;
R?is H;
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NH2 R4 ~ :illo N 10 R2 YR3 (la) 1In a yet further
enbodinent, R4 is Hand R5 is absent. In a yet further
wentardsment , R4 is absent; and 15 R5 is sel ect edTfiBN7/000368
- (C1- Co6) al kyl ene-O- C(O R9, _g(Cl-C6) al kyl ene- O CO2R9) ,

- (C1- Co) al kyi ene- O C(O) NROR1O and

3. - - kyl.ene- O- P ) einyY, RL, R2, R3,

R4 fs Sele%%r%%&" éjrngln%a\ysa%%%n%gg?é’g?'ei Jef or e, to give a

R"is H; ardonpound of formula (Ib): NH2 z\NNO RI NRs RZ

Rlisabsefi. 3 R (I b) 20 The exanples of the invention forma
yet further enbodi nent of the invention. Preferred
compounds of the invention are those of exanples 1-4,

In a yet futizer emBodi@ent X® is @rent3gnd38, 4054, 60, 70, 76, 78, 82,

R* is seletdd fr&ﬁ,-(&%sﬁﬂgner%ﬁo»%ﬁom?,d.(ép@74;%,,@@09945@ onmers t her eof

and ph ydically cept | ts or  sgl 1€S, Ofs g 10
(ol BBt B (S Roniene IR JVERE o ofe &t A and A
are as defipedjndbmiitst aspest gfidhesiovantion, togive a compound of formula (la):

4- Am no- | - benzyl - 6- cycl opr opyl -1, 3-di hydro-i m dazo[ 4, 5

-c] pyridin-2-one (exanple 1);

4- Am no- | - benzyl i, oxaﬂél -2-yl -1, 3-di hydro-i m dazo[ 4,5

-c] pyridi r}EZ-one (Exappl e 12);  4- Anmi no-|

- benzyl - 6Tt U Nay! - 1, 3- di hydr o-i mi dazo[ 4, 5- ¢] py
le 1 (B0 and tautoners thereof

ri di ne-2-one
and phar mage ceptable salts or solvates of

sai d conpblnd orf tautomer. WO 2007/ 093901

PCT/ 1 B2007/ 0003 I n w-fgBt her enbodi nent of the
i nvention, there'is provided a é@hpound of fornula
(lc) N2 R& NN 11 -O0R RN5 R2ZY 'R3 (lc) 5

na et fotfie aBbtimdny 3 CHPBYER RIS 1y hat o O, ( C1- CB) al kyl
(C3-C7)cycl oal kyl, (C1-C6)al koxy, -NR6R7, -CO2R6,

In a yet furtielr EnbRGRENt, R'GL LDsDRESEERE, aryl and 3 to 10-nmenbered

R%is selec?eedt freormofz&g&galuliy!en%—%-(?{O)Rg, -(C1-Co)alkylene-O-CO-R°),

-(C1-Ce)alkylene-O-C(O)NR’R'® and -(C;-Cg)alkylene-O-P(O)(OH),, wherein Y, R, R?, R®, R%and R" are

as defined hereinbefore, to give a compound of formula (Ib):

(Ib)
The examples of the invention form a yet further embodiment of the invention.

Preferred compounds of the invention are those of examples 1-4, 12, 15-18, 26, 27, 36-38, 4054, 60, 70,
76, 78, 82, 83, 86, 92-94, 96-98 and 100-102 .
and tautomers thereof and pharmaceutically acceptable salts or solvates of said compound or tautomer.

Yet further preferred compounds are selected from:
4-Amino-1-benzyl-6-cyclopropyl-1,3-dihydro-imidazo[4,5-c]pyridin-2-one (example 1);
4-Amino-1-benzyl-6-oxazol-2-yi-1,3-dihydro-imidazo[4,5-c]pyridin-2-one (Example 12);
4-Amino-1-benzyl-6-trifluoromethyl-1,3-dihydro-imidazo[4,5-clpyridine-2-one (Example 15);

and tautomers thereof and pharmaceutically acceptable salts or solvates of said compound or tautomer.
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Rl and R2 may be joined to forma (C2-C5)al kyl ene
link, said link optionally incorporating 1 or 2
wboet@rooaons each i ndependently sel ected from RCTABANT000368
S, R3 is selected from (Cl-6)al kyl,
(C3-C7)cycl oal kyl, aryl and 3 to 10-nenbered
heterocyclyl; R4 is selected fromR9, -C(OR9, -CO2R9
and -C(O NROR10, and R5 is absent; or 15 R5 is
In a furthes emisatireeht bf toerinkntion, @feB) RProvidedRrRoMapnd- oo WRIR10, and
R4 is absent; R6 and R7 are each independently
selected fromH and (Cl-C6)al kyl; R8 is selected from
(Cl-Co)al kyl, (C3-C7) Ioa|Fk4yI and phenyl; R9 and R10
are each independentl ted fromH, (C1-C6)alkyl,
(C3-C7) cycl oal kyl , N YIS L2)aryl and 3 to 1
0- menmber ed het er ocyj¢l yl ; —» and R10, taken
together with tﬁg N
forma 3 to 10-fenbere¢d heterocyclyl group; said
al kyl, cycloal kyl, al g8xy, afR3%nd Bpger ocycl yl
groups being optionally substitued b Cne or nore
groups i ndependently selected from hal o, OH oxo, CF3,
CN, (C1-06)al kyl, (C3-C7)cycloal kyl, (C1-C6)al koxy,
(C1- C6) al koxy(C1-C6) al kyl , NH(C1-C6)al kyl,
Y is methyigneC1- C6) al kyl )2, aryl and 3 to 10-nenbered 25
R' and R®tRs iR Mbiepehdendy ercwECleorh i HAlNRl, A, e (3 ala)atkyl alCs-Ca)cycloalkyl,

I ,0f . sgi d Wit i I ,
crconsil SHSlos AR B UL Y 58 Wby

or is not nethyl when Y-R3 is ethyl; or (b)R4 is not H or
R' and FFBhEY beV1BiREd Yo Rimi & (OBCIHatkylene3fhkAsyiatiink Wptidrally incorporating 1 or 2

oo B o U B ST e

R® is select@DRdRI (QurEh)alkg APNRIMEDalkRGaryIgngd Bde Hi-mempered/heterpcyc
R*is selez{;:@hd #r&R9 RANE(IFRY -@b.R° 88d LROJNFER ] dhd R5h£?tssfemp Bdl as?lec; of

_ e 1 nven i v wpound .o rmul a a) as
R’ is selegipfipm ﬁ‘er‘é{(ﬂng é(??gg a%é'é,&gwﬁf u?r{dr}gr's %br%ﬁ'%di ment of the
R® and R’iany eavhiinatepergiontfyrseleeted fomptanddS:-6éaikdr mul a (1c) wherein
R® is seled& #7804 O3 (EXTIAEQT4Q0N3RR; - 10- Y is nethyl ene;

and R2 are each i ndependent Icy e té:? fr(?kmI H

R? and H("@ie; mdpq@pqde(l%s_e@ﬁeg)}%rb% &Sﬂ ’G)a_ 7 cycloalkyl, atyl, -(CHp)aryl and
3 to 10-m&nBdréd hdiérpajclyly br and

9 1 y | - f j
s RT3 FREISL 0 Bt <37 e

heterocyclyh@AyR: . which is optionally substitued by one or nore
said alkylgEy2iakyl, aeReageaid hetaretyelyt gduds oeindraptionaliPidubsti@ied by@Ne or more

(1. | k - C7) cycloal kyl | Cl- I ]
groups '%ﬁ%a@%@s st o & 9 8%, o5 4B Rlegilen, Cr Cogycioal
(C1-Co)alkRuy. i (§1-Pe)alkOxVICFaialiyly o Cob NenEe)ae, K1 B it 10-membered

heterocyclgpect of the invention, conprises conpounds of

fornmul e wher ei ' ; Rl and R2 are
or a phargce aﬁeéfﬁs%%%fﬁ%ﬁéﬂv%%{?%aﬁﬁﬁﬁ?ﬁn"ﬁ@?( Cl- 06) al ky! ,
with the p(agigo €} wher) BdnkyA are HogpE and RS are absent, then
(a)R* is not methyl when Y-R®is ethyl; or

(b)R* is not H or methyl when Y-R®is methyl.

wherein

A yet further embodiment of the invention, comprises compounds of formula (ic) wherein R* is selected
from RS, -C(O)R?, -CO.R® and -C(O)NR°R'%; R® is absent; and Y, R', R?, R®, R° and R™ are as defined in
the second aspect of the invention, to give the compound of formula (la) as shown hereinbefore.

A yet further embodiment of the invention, comprises compounds of formula (Ic) wherein
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C02( C1-C6) al kyl and
-C(O NH( C1- C6) ai kyl ene(C3-C7)cycl oal kyl; or Rl and R2
woayo7me3gooi ned to forma 15 (C2-C5)al kyl ene | pak/B1887/000368
I's phenyl, which is optionaldy substitued by one or
nore groups independently selected fromhalo and CF3;
YusmethRS is absent; and R4 is H 20 A yet further
¥$5odi ment of the second aspect of the invention,
R' and BOrmeieash indepaodendly edledtast figma H, | (:-Coatirk eiCarCrsydlogikyl, -COH,
CO(C;- Cé@kﬁ%ﬁ@dc d)ﬂﬁk(ﬁ%@a‘l&(e@é??@)c%@l NG -kl AENRARBE joirféd to form a
are as hereinbefore
C2 C5)a'ké1'8?‘?' to give the conpound of formula (Ib) as shown
% is phertyk mbich hsecﬁpmomuy 2dbshiugtby fnerdr ivere gnobpdindepetdenfly sdiested from halo, OH,
a L C of
O, ON, B ey R Aoy b L o A, Ny oL PP SN HRE, Ty
R’is absegbpett ed from H, (Cl-O6) aI kyI (C3- C7) cycl oal kyl ,
R*isH. -CO2R6, - C(O NR6R7 and -C(O NR6SOZR8; or Rl and R2
may be joined to forma (C2-C5)al kyl ene |ink, said
link optionally incorporating 1 or 2 heteroatorrs each
A yet furthes sahedionent pfythe apcopd asPect efrihanventiopgeagprises germpopnds of formula (10
wherein further enbodi ment of the second aspect of the
v is methiidh vent| on, conprises conpounds of formula (Ic)
Sfein R and R2 are each inde endently sel ected fr
R' and B greleash) mgRAndentigasatsresy épalty(Cr-Coatipin, (Cor C7)cycloalkyl -COQH -
CO.(C-CHRRM Ghd CO)RNKE,-@ikylene(Cs-C;)cycloalkyl; or R' and R® may be joined to form a
CoCoal NH( C1- C6) al kyl ene( C3- C7) cycl oal kyl; or RL and R2
(25% 5]0|nedtoforma(02 C5)a|ky|enellnk 35 A
%is pheryk which i préionadiisuhlitved by ere ertieors rayRel indepsagently selggied from halo and
CF3- [ nvent| on, conprises conpounds of formula (Ic)
n RL and R2 are each independently selected from
'Sabsqqt a'('cgl c3) al kyl, cycl opropyl, -CO2H, -CORCH3 and
R*'isH. -C(O NH(CH2) cycl opropyl; or Rl and R2 may be joined to
form a C5-al kylene link. A yet furt her enbodi nent of

ond aspect of the invention
A vet turhaS EBEHRET R P oTie) O o AR SPFRPes Snpapngdprmie (19
wherein Ff liosaiddiedrieh 7, -C(0)B?, 0POIR° and oRIINRIR'; B dd aleuipyid Y, R', R? and R®
368
oo RFRCES A MG R 3R0D BT PROGTLGpaS,
and nethyl; or RL and R2 nay be joined to forma
A yet furti(eh eaiblsyimenteof| the kecoAd wstect afrthdr gwereioh ochimpesds ampblyels of formula (ic)

wherein I?ea?\grl‘:fd e@% R& mEgrﬁ%H&tl}; @glggtgé H0m ﬁo(@%)%ﬁﬁ f{% 7%518’a?kfo-cozns

O)NRGR)pqnp oﬁ@g)[\l{? Bstqrtﬁjé@dtﬂ, r@@yebq)pqugrt% fﬁ'i"oacl& Cs)alkylene link, said link
optionally ind6tperatitendd yhetebaterh £ehch liraBperiaantty, selStied o N, OFiad SCN,
(Cl-Co6)al kyl, (C3-C7)cycloal kyl, (C1-C6)al koxy,
(C1-Co) al koxy(Cl-Co6)al kyl, NH(CL-Co6)al kyl ,
A yet furtigr cmPodimpal q@hg gecopg yqspegtm}j the inyentign.ngompEsesgcompounds of formula (ic)
wherein H&dn@IRFCHE | abh indepdtidendihrdelRted emaﬂeii (@& )My, t(b@C;)@aBBldyl -COsH, -

COz(CrC;)%IFyE_a da%{(?h\y-ﬁcig\saﬂa &? c&%ﬁg Fyh é)lr'] ﬁ?gpao Hd’lday l9e 1omed to form a (Co-

Cs)alkylengflith.onal | y substitued by one or nore groups
i ndependently sel ected from hal o, O—| CF3, CN,

A yet furtr%H %%rfgﬁy ?z)}he( g?f:an{%\%%it !SI%\%P&}F B, cornf)é?esﬁ%x ounds of formuia (Ic)

wherein Héraecﬂ &f atd sgch R3lependehibrselectediiionhH) €+ Splalkgingyclopropyl, -COzH, -CO-CHs
H P REaRY RATRA GiR&HPS rdrROLOLARIRINE hidk.
and -G(0) @erﬁe‘!: Jylg&??%% hal % an ?P(/@oeq l yret f%r%r ‘
enbodi nent of the second aspect of the invention,
A yet furtmrmfbb&mnmarm@ seudad afpetooinbd mvéntioh, compeises ¢domigdunds of formula (ic)

wherein, ﬁel f%&a@gteﬁrf Jg&@yl B:Eﬁﬂﬁgi wsc%eg f;%ﬁgﬂ?]w | .cO.H, -CO.CH, and -

uorop eny oro
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Unl ess otherw se indicated, reference to conpounds of
the invention includes conpounds of fornmula (1),

wOhe)7/003d0) and (1c). 20 It is to be understoodpChnaB20071600368
invention covers all combingtions of particular
enbodi nents of the invention as described

er ei nabove, QI’]SI nt W t.he d it 2 t :
C(O)NH(Q&-@W%%%I &pd %OI] I\‘50m f—l g n%en gs gég ?1 g{aytk%jomed fo form a
Cs-alkylenierisient i on, there is provided a process for preparing a

conmpound of formula (lc) NH2 H N N | >=0RL N R2
"R3 25 (|
A yet furt%%\_rﬂembadimgptg@fctl%q \%}%a%goelcwgﬁe %vg\tlowonmn@es %odr\q_okn(i of 'formula (Ic)
wherein RP-ifR3ryl, whixh is d»ﬁﬂdnﬂﬂ;dsubﬂtltcécabymlieﬂfpr Rorei groups iddependently ﬁelected from

halo, OHC'c?(bmc% 'E?v | B 2 lf'(&e@{)b%ldah@i' %@b)al%%f %@ld%%o S-Colaliy,

NH(C1-Colpiyy/igiN @0@@%@%&%?5‘ ?FPgw(rB?th?é%ﬂ:'?ﬁ't%ﬂcyﬁ'ﬁ" a conpound of
formula (XVI11) or (XVIlla) with a carbonyl donating

A yet furtﬁic}lﬁ&fl X\ﬁ M%{\\?Eﬁ%ﬂ& ﬁ?&%‘_&féﬁg %érqgggéﬁnpnsészcd}’?ﬂﬁ@of formula (ic)

wherein R’ Saprieny) wirigh s msonatlxosqb@tw%bxemwm &T°H@s BaeRsBHsYY gelected from
halo, OH, F?fg,rl\nlNF,eilﬂc&ngé@yl , 0C,-C Ydy¥ioakWRGI - Egﬁlkﬂylﬂm(c,me)lalkyuﬁnu NK(CINCNalky)o.
v e S 5 e BBy B €y e
selected f(orl h@Jo and QR Xa); or (b) reduction of a corrpound of

formula (XXa) 10 NH2 N~ NO2 0 R1 NJ-~ 0

A yet further embodiment of the second aspect of the invention, comprises compounds of formula (Ic)
wherein R® is selected from 2-fluorophenyl, 3-fluorophenyl, 4-fluorophenyl and 3-trifluoromethylphenyl.

Unless otherwise indicated, reference to compounds of the invention includes compounds of formula (1),
(1a),(Ib) and (Ic).

It is to be understood that the invention covers all combinations of particular embodiments of the invention
as described hereinabove, consistent with the definition of the compounds of formula (1).

In a third aspect of the invention, there is provided a process for preparing a compound of formula (lc)

NH,
N
N~
| =0
R’ = N
e Y—R?

(fe)

wherein in each of formulae la, XVIII, XVllla, XIX, XIXa, XXa, XXb, XIV, XV, LIV and LXIlI, Y-R%is as
defined in claim 14, R' is as defined in claim 2, R? is as defined in claim 10, PG' and PG® are nitrogen

protecting agents and R' is (Cy.¢)alkyl,
said process comprising

(@) Reaction of a compound of formula (XVIII) or (XVllia) with a carbonyl donating agent



R2 Y11~ R3 R13 (XXa) to forma conpound of fornula
(XXb) 15 NH2 N, NH2 0 RL N O R2 Y,R3R13 (XXb) WO
waQ/0088901 PCT/ | B2007/ 000368 -13 and then PCT/IB2007/000368
cyclisation of the conpoundiof fornmula (XXb) by
treatnment with a protic acid; or (C) reduction of a
%%waWM(MW % NN2 RLNH1 5 (XIV)
) to forma conpou &‘meﬂa(xw NH2 N
RH,NH 1 (XV) R2 Y Hnd then cyclisation
conpound of formul in the presence of a
onyl noiety; or (e) sation of a conpound of
R1 Ney (LI'V) in therpfesepte MHdi phenyl phosphonyl
zidelto a 15 correspondi cgypound of formula
xviy 8 xaY eabove an{XVHéa) @gbs quggt deprotection of
the am protection group PGL,~, "NHO OH R1L NH
(LIV) YYR3 20 ; or WO 2007/093901 PCT/I1B2007/ 000368

toform a 6olrrAé§po(1]:i' o] err%o%lné{ gf fgrmcbfla &|)6%?B@%£}d of formula (LXIII)

NPG,PG, NHPG,

H H

N o~ N

N7 N

M=o M p=o

R1 ll\l R1 N

R2 Y
xix) R2 Yoo (XiXa) ~R3

then subsequent deprotection of the compound of formula (XIX) or (XIXa); or

(b) reduction of a compound of formula (XXa)
10
NH,
NF | NO,
R1 X N @)
| 13
R2 Y\RSR
(XXa)
to form a compound of formula (XXb)
15
NH,
NH
RN ONT 0
R2 Y. R”
“R3



NH2 NN | -Hallo RLN2Y, R3 (LXIIl) 51In a fourth
aspect of the invention there is provided

wonoEraori at es of fornmulae XVIII, XVIIla, X X P&rXs007/000368
XXa, XXb, XIV, XV, LIV and Hglll wherein Y-R3 is as
deflned inclaim14, Rl is as deflned inclaim?2, R2

[ nd PG2 are nitrogen
and then 53l Bae o S SGmesd b Pkl B Beggment it & piptC acits F
Phar maceutical |y acceptable salts of the conmpounds of
©)  rb@UIH & o doinpe@uR; FRuih pavAci d addition and base salts
thereof. Suitable acid addition salts are formed from
acids which formnon-toxic salts. Exanples include the
15 acetate, adipate, asparnH,e, benzoate, besyl ate,
bi car bonat e/ car bonate, bis Iphq@g/sulphate, bor at e,
cansyl ate, citrate, cycl bsyl ate, esylate,
formate, fumarate, glucgptatp, gluconate, glucuronate,
hexaf | uor ophosphat e, _hij z
hydr ochl ori de/ chl orifd&, hy robﬂﬁﬂ1de/bron1de,
hydroi odi de/ i odi de, isetihsnatye, |actate, nalate,
mal eate, mal onate, nedyate, nefhaBSU|phate
napht hyl ate, 2-napsylate, nicotinate, nitrate,
orotate, oxalate, palmtate, panpate,
to form ajphrapqindtotfolyds 0N phosphat e/ di hydr ogen 20 phosphate,
pyrogl ut anat e, saccharate, stearate, succinate,
tannate, tartrate, tosylate, trifluoroacetate and
xi nof oate salts. Suitablelyase salts are forned from
bases whi ch form non-toxic sal Exanpl es i ncl ude the
alum nium argi nine, bm¥Za ne,2 cal cium choli ne,
di et hyl am ne, di ol am ne, ﬂ |ne | ysi ne, magnesi um
megl um ne, 25 ol amge; S m sodi um
tromet ham ne and zinc sal tfs. isalts of acids and
bases may al so be quwgd R2r &xanpl e, hem sul phate
and hem cal cium salts. "For a revi on suitable salts,
see "Handbook of Pharnmaceutical Salts: Properties,
Sel ection, and Use" 30 by Stahl and Wernuth
and then gygfigatign Qi compatns Rk ifq'ﬁ'ule@ﬁ\ﬁdhghe PPESENCE.of ErAreRY apidt; af | v
acceptable salts of compounds of fornula (1) may be
prepared by one or nore of three nethods: (i) by
reac;ing the conpound of fornmula (1) wth the desired
(€ cylisatioppf Hepsmpounyy Sgnvla@d¥bio theprayene2¢aliphedrdegphony Bzide to a

correspor{dirig)colouir@rpioiiga BIX ATefbab&Ve dhaHfnlsabdeher? Héﬂr&@&tiaﬂ @f the amino

froma suitable precursor of the conpound
mbwdmégﬁﬁﬁla (I') using the desired acid or base; or U||)

by converting one salt of the conmpound of forrmula (I)
to anot her by reacthﬂ3w1th an appropriate acid or
base or by means of a sUrN#bl eQi on exchange col um.

N™ ™ OH

;or
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5 Al three reactions are typically carried out in
solution. The resulting salt nay precipitate out and
woeoo7meddoect ed by filtration or nmay be recover edThB2007/000368

evaporation of the sol vent.i4aThe degree of ionisation
inthe resulting salt may vary from conpletely

f) hydrolybuQBfé@&nﬂo‘&né‘hﬁgﬁﬁulﬂ%m} oni sed. 10 The conpounds of the

I nvention may exi st in” both unsol vated and sol vat ed

fornms. The term "solvate' is wused herein to describe
a nol ecul ar conpl ex conprising the conmpound of the
i nvention and one or no phar maceutical |l y acceptabl e
sol vent nol ecul es, for l e, ethanol. The term
"hydrate' is enployed ffi d solvent is water. 15

A currently accepted %9_43 83ysten1fo; org?nlc
i/Sol site, channe

hydrates i s one that
or netal -ion coor@frat e y Mt es - see Pol ynor phi sm
byrk R Mrris (Ed. H G

i n Pharmaceuti cal Sol
Brittain, Marcel Dekkér, 199 % ncor porated herein by
reference. Isolated site hédraFe are ones in which
the water nol ecul es arelliXd®) ated from direct cont act
mﬁth each other by intervening organic nolecules In

annel drates, the water nolecules lie in

ina fourth@ﬁ%qﬁ;h%ﬁ tge %ﬁeé'ytlgn {hﬁ@};s prewderHntermediatgspl forr@glae\é}/[élr XVIIIa XIX XIXa,

XXa, XXb,/ iV e\ lLdsand bXiltyet al - i on coor di nat ed hydr ates, the

wherein Y‘f—‘?'iseés cIEﬂllléaoo H lcﬁﬁn M, %1 E%@qlgﬁwh?n élgl @las'dgn'led lmﬁm 1t0hlg(:‘u1 and

'vent or I'S the co ex W
“are "'H%EIP@ PECtoEing aa%ﬁ R é%&% éﬁ%dmet ry i ndependent of
hum dity. When, however, the solvent or water is
ren (@S
Pharmaceﬁ‘ﬁ%% é{ccg@%\? salfsof ttlger %P@’l%g@r?t&g%ﬁﬁkﬁﬁ c\?mrﬂprﬁjseggg é@% én 0?1 and base
%msmeméh hum dity and drying conditions. In such cases,
non- st oi chi omretry mAII be the norm 25 The conpounds

Suitable aglfiaa{c}égo? lg !;ﬂreo en?(lacsﬁ& iﬁlﬁmghcpr\n%?nqt%%?] sgfts %yaringles include the
acetate, agipgiot @bpariaée, bﬁméoaﬁertmsylatno bisadarate/casbenate, ttoeu@hsneeulehatﬁ borate,
camsylateV\EHré%@ dyaﬁmﬁiét Sﬂlbﬁdte |3k, foRRdle, 18NSR0 GRS ta?é dilt8nate, glucuronate,

hexafluorogl;&ep%#le atrrﬂ)gnvﬁefs y%fucrgq; gf{n rﬂ?rfogs Lﬂ&dpogﬁ en%?ta {Ei'e,a hyg%}édlde/mmde

isethionatd, i lepiatel. mMPlajs, qedid¢aje, Snabnatmtreesylates nkinyieviphgtiey eaphthylate, 2-napsylate,

nicotinate, dhlﬁétb, In tefdrt]af@ &ara@% ﬁdlrﬁlﬁjiéc?fédggége?adhb%kﬁ%/@ﬁr@gembs%hate/d|hydrogen

Ph°sphatef B\f’ ‘ft?'?atge?ﬁﬂabaé%i siearale, PYGE{IALE: R0Re t%%l‘{eutﬂsg"at% ”E'H%(ﬁ@‘@ta"e and
xinofoate daft®om solid to liquid properties occurs which is
characterised by a change of state, typicaIIy second
) or der g' | ass transition'%) The term "crystalline
Suitable basersajts; ‘19%0‘&‘996{%"%%%1&'@0‘? ’WEﬁP"t"rﬁé‘"ﬁeﬁxé’PP's? inglyde the aluminium,
arginine, bergittirad, caltider ettbling) dethyainirt tioiztinee glyélte, tysBenmbgesili@dr meglumine,

olamine, pl)tg%/séﬁ]m pGug thg'ﬁ tf?anq des%)dg;}&tgis}{lgux' ray diffraction

ern wth ch materials when
heated suff|C|entIy will also exhibit the properties
Hemisalts 6ff acils lahd| Basds riziytaish In6 feehad) @ ekéripie, Sehisdiph&te bhdlhdntlicdiGum salts.
35 characterised by a phase change, typically first
order ('nelting point'). Also included within the
For a revieyc gip auiigbletsialis, isae ertanidenek f Eharmaceulied iRetin diepedisapiaisctien. and Use”

by Stah! akcW Rt (1ey S Wehelm, Gakniy eabajpher ei n the drug and
Pharmace@tcgl}yc %‘f‘r%{l]?e Fzgttshfr Co %tog?%wﬁlsﬁlé&ay egtmglarﬁfi gy one or more of three

methods: Conplexes of this type i nclude cl athrates (drug-host
(i) byl rEHctintPthe Borﬁﬁéﬂﬂh SrBMuAD Nt hLRshédRiPdrdasel e | at ter
are typical defined as crystalline conplexes of
neut r al nDIecuIar constituents which are bound
t oget her through non-coval ent interactions, but could
al so be a conplex of a neutral WO 2007/ 093901
PCT/ 1 B2007/ 000368 -16 nolecule with a salt.
Co-crystals may be prepared by nelt crystallisation,
by recrystalllsatlon from solvents or by phyS|caIIy

T . o o



10

15

20

25

30

35

40

Al marsson and M J. Zaworot ko (2004), incorporated

herein by reference. For a general review of multi-
woaogmaeol conpl exes, see J Pharm Sci, 64 (8), PCT/IB2007/000368

1269- 1288, by Hal eblian (August 1975), incorporated 5

herein by reference. The conpounds of the invention

O oy B e e el SO AP o BERORERE O v comour

of formulaq) luing the miesirelitagidroe baseoerphi ¢ st at e is intermedi ate
(iii) b)F 8&n‘0§‘§ﬁb Mleesgltrdf' fhe &ﬁ%@@r@l d idrRuR (B iSariitér bl fedctidhewith an appropriate

state (either or solution). Mesonorphism
acid or bage prsqyﬁrgeaggo{q@:ntﬁ@gmntexmange cWMhge in tenperature is
described as "thernotropic' and that resulting from

Al three F&Stloﬂg%# E)B[&alﬁf ca?necbe&ﬁ qr‘fj sdiBidn© Fﬂ?@ 'ﬂ%ﬂﬁmg SHE %a?%r%t&t@ out and be

descri be
coliscied EyHgaian @S el 2e TerRYIeS Rl VERGIEAN oidfe pover The fe o ep gpippisation in the
resulting $58 $2 Rag @dmadompesCibhibeido anosamphersed! i ¢' and consi st
of nol ecul es which possess an ionic (such as
- COO'Na+, -COOK+, or -SO3 Na+) or non-ionic (such
The compoNideqf dBNByntipo May ex'ﬁb'a@Of@r%aﬁivat%?"%ﬂ'vét%dr{f"msnﬁ?? B ‘solvate’ i

used hereh® debdfibé Q'rﬁoléﬁﬂ@r E&ﬁplB@doﬁfphﬁng’lme Wbrapamd optheryehtiontdnd one or more
pharmacg@lgélag)? !ggt{eﬁ%sé vg{n ra%tﬁaﬁ‘gs, for%xgnég éthém)l (ﬁ%vﬁrrn‘fj H%r'a@:l % employed

erein by reference
when said-kptventriaivater. al | references to conpounds of formula (I)
i nclude references to salts, soI vates, multi-

A current&glp {(‘332: aSﬁlﬂ(!fQ ?n Eﬁﬁeﬂbﬁ]& ﬂligalg(é n}/ﬁr %% %to%l g’lﬁtt Gﬁn%gflsogféq Sqtg channel,

or metal-iom ymrtarhajed)hydszaest ssaenRalymdrohis ahaelids py {4, B. Morris (Ed. H.
G. Bnttaull WEEH 'D@Rkér anQH}j @ncﬁgﬁmﬂ%ﬁ%‘ie@foy fr@ér@h'é@ Iéoib}edaﬁte hydrates are ones in

her ei nbef ore fine i n in pol r ph
o S0 S 45 e oS 8y {96, Mg e
moleculed. ilm clanoé! hgdraes thawatey etmeules e inratticet channsifewhere they #es Rex! to other
water mo@t?ul&efn%é?ﬁ\f %oo%’fa't&quég thé Q&t@ﬁn@l@édléﬁ‘dr@@&lo@é to the metal ion.
8

SN AR HTIEN (O O M T S

independ®t toh himitiine Vereapeovwever, e soRBnti anweiter iipweakyhasind st inichannel solvates
and hygr?gctob ?f Aol 8§n£f OWQ@H nPEort@H WA Be (depeldlint nNBIMiNEYVEnd drying

ar macol ogi cal activity thensel ves can,
Condltlon%\mcheﬁﬁeﬁl@ﬂé qichiometny wiPe ™ he body, be converted
into corrpounds of forrmula (1) having the desired

The com%gxtpﬁlsv%f"ﬂ}/e lnve%{lon %%{n‘& &fin ?X?nnxmr%f%kﬁocst&lag PAY@'E:I& frotﬁlﬁﬁlp amorphous to

ves are
fully crysialfifie Thetermo famsaiphoRe f%f@"é 1@ stgiede) vvn'g% thegnAtgial 'PSW%PQ fﬁnge order at the

molecular ' U&=l L&%eﬂﬁnd\bwiﬂ tefpbraiRy, YnaBYexhibitBie, phyeical pkdpertREDf a solid or a

liquid. Typléqrfg Fg@gggﬁgﬁél%gw§ 91 r%&m%ﬂv&)@ag B\ﬁ{ac%r’eévét%)nsad?\q ﬁﬂle exhibiting the

propertiePviizsesld, T8 Mo(edamat dgscriRdcse: IMAeparTPaiingh a change dorcssfd to auid

properhe@é&gﬁ'tvﬂfﬁdhqg }:hargét%éél 8§ al oﬁa@@(iﬁ ERR) 6PicAlyt ecdrteorder (‘glass transition’).
enti o

The term a(ﬁﬁtagﬁplr fleése}o]a&ﬁﬁc{ ﬁ)r@ﬁgﬁwnldggﬁ%W%&gﬂF\%S g t%) lar %Pde?e%llﬂ%nal structure
at the matdeutbiolevalibad Givgs avidistincter X-gayrdiffrasition p@t@rmwmfmd pwgeSuch materials

when he%gd gdfﬁ:%nh)f]wﬁlrh@so &ﬁlbﬁ“’tﬂe ﬁ§pertférsQ>1‘ H‘Hh@& | B2 theadhaflSkdn B&W, to liquid is
exa by H. Bundgaard

characterjsggl Qﬁé%P'éﬁse CE“L@'%)WP'C@M%@ %’Q%f ﬁ@g g?mtﬂr odrugs in
accordance with the invention include (i) where the

Also lnCllTI eHRﬁMm(gf céjﬁr &Uth@ Hveﬁ"cBﬂta?é ﬂﬁllt@:Oﬁ\QB@%M&hﬂ@é%'(&hﬁ than salts and

ester thereo
Solvates) CUHRRIL TP NEI BP9 roaﬁéﬁmarronﬁn‘eafsaﬁfﬁ%gw glolgiprgetric or non-
stouchlonfem&(d'mo@ﬁtal Conipletestdh énis oHp digiude efathraté)s (dorgrhdshinElugion somplexes) and

co- crysta C#L(? %38 gr%otgtg%élg%)aﬁ%y% f&@g V\Her - E%é%o %ﬁrﬁl molecular constituents

which aré doundl tgge(che; t@gvghanqmscoaalgptqugr,asﬂoa? buk €AY g{% bg A m{,nplex of a neutral
functionality, an amde thereof, for exanple, a
compound wherein, as the case may be, one or both
hydr ogens of the am no
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functionality of the conmpound of formula (1) is/are
replaced by (Cl-G o)al kanoyl. 5 Further exanples of

woepl7aosoent groups in accordance with the foregoiBm07/000368
exanpl es and exanpl es of ajdier prodrug types may be
found in the aforerrenti oned references Mor eover ,

molecule Cv?{ht QI It C&TEr #{Qlo trp}%f da it i stéuF.S([% b\}%c@ﬁglhsatlon from

b
ru S ound 0
solvents, sp@cmwe%ilwlgynd'@othp@qna@e@iﬁ tegethepr ﬁﬁféﬁ‘tem ﬁ‘?‘éﬁt‘i‘ o, $$89-1896, by O.

Almarsso'ﬁ QhdMI. 8. debrdfﬂﬁ(?@mzl)‘ ifbrpcvaté® hét6ih Bl Refelehdd) €8s a gérived! revrew of multi-
componera’tI cmlex%ﬁé%g%g\sm §Fl g% ?@h?%GQ(%R% obd%&zrprg ?A (lg)[rjr%tlf X 5“ ncorporated

herein byygiereeden R4 is H and R5 is absent via netabolic actions

The comﬁun@%fvtﬁé Mﬁ/bﬁronm élé@@)@ét){n a%’é’ﬂéﬁlk’} § éﬁte "(rh@sopﬁés%s&ﬂfqund crystal)
nventi on for

when subjecteqd. 19, spitgble g 'tWBﬂ '{'ra% ﬁéersomwgﬂc l_?tatf s 3s é"tEW&ﬁ] gagﬁv&en the true
crystalline slatenahdith lilog Jiquidhsigte metheomelemsetmmnjt Mesomorpbismiaisipg as the result of a
change i Wllaﬁjré ls) daob81 43 ‘Bérn‘lo?roﬁgsﬁﬂtthatar@&ltﬁg fom Mevéﬁltlon of a second

tabol1c actions or solvo Al sO i n

componer pyRY Heles EopePtesr SoNENt RERSFTREA % WORRIG @?m@%@d%fhat have the
potential OO lyottepio mebaphazdsaaré Idpscribédibis fagnphipbitictiand redssidt af mexdecules which
possess ér?lo}{lb\fng%gnCMaF ' %@5* QP &, I\Hq ordrl;dt'lgomusgé"@h S AR @F,).) polar

olites i n accor ance he 1 nvention
head groym, Epryae (Mf9rmafen: e¢ Savstals, : figroscope Py Myt Harighome and
A. Stuart, 2" gty (Edga@UPnold 1 Q’ﬂ})dlhmtpb’mbdﬂyéreld 69 reiérémoee t her eof

20 (-CH3 -> -CH2OH): (ii) where the conpound of

formula (1) contains an al koxy group, an hydroxy
Hereinaftefeql} (pfarenges e sp@ppunds -afformula. (hjnclude wqefyrem;@r © §aﬁt§ golvates, multi-
componeRtQoMpleKss |Iﬁlﬂdé Biyktals tHered 3% &l sja»ﬁ/aﬁstrﬁtliliiiq téHiponanti ddMmplexes and liquid

r a, secondary am no derivative thereof (-NR R2

ngmsog§ﬁgﬁ ‘or -NHR2); 25 (iv) where the conpound of

formula (1) contains a secondary am no group, a

The comﬁbhhd@dfyhéiiﬁvénﬁ@{ in¥i8de &dnedoamds df fddRa (has hBH&befo(evaefm&ﬁ lirluding all

polymorprés ?Jrﬁie?{g%?aﬂ 31@9 %tg‘u?reefr p{q%urgé (%nd 9%%ﬁs eregﬁq%ﬁfu%%gvc{ﬁyca&h%eogetnc and
tautomeri¢ isemershasderainadier defineriAnal igotgpicetyiatdigrcopmwournds défognida ).
carboxylic acid derivative thereof 30 (-CONH2 ->

ne o2 0Chkeaio g RO 7 b Bk o] P08 ) it S0 B %o o e
invention. strlamseoemmmlasvatl\/&aeroé @mpoupisund famulo (mwhich( IMay have little or no

pharmaco%ﬁ%ﬁédﬁﬁtﬁﬂerﬁééﬁ%@%an Ofyhé KFn¥ibieRe |ﬂ5WBnto%Q %Ly, ite converted into

trans Z/ E) 1soners are
compounds, A, il Oy B e BebTEh g e, DPBPB: O ok cloavage. Such

derivatives raey g¥eri2d tbas roredrugd. sfurtbereinfoanatisn e rthes nge of prodrugs may be found in

‘Pro-drugg aL ﬁlU\'}e(P B@ﬁ\)egfnge\)rsteﬁ'@n \BPCIWACg %krﬁp&sﬂ?n %éﬂ%?ﬂﬁ' h‘ﬁ f rgﬂd(v\l Stella) and

t aut Ismin
“Blorever%t%ﬁrmrﬁgm Poio Oralapl ePer%?"p@@t Ere§FoUBs7 dpd sg | Agghe, American

Pharmacatfit® ASsdciafidh).0ONMeri smin conpounds which contain an
aromatic noiety. It follows that a single conpound may
exhibit nore than one type of isonerism 40 For
Prodrugs dix apgsrdangs avith ge dnvpntion saanofer srkample. BRoPragHcad ik replpcing appropriate
functionalftie$ prdbeht {nl the cérﬁ&uﬁMQ&ﬁﬁblaﬂ) with lcBtiimblefids MMORH @b thos¥skilled in the

aras orq el pergbSerb B gt 1 CE8 T “”ds!%%%%m#@é%@ By, 1985
NH2 NH2
Some examples of prodrugs in accordance with the invention include

0] where the compound of formula | contains a carboxylic acid functionality, an ester thereof, for
example, a compound wherein the hydrogen of the carboxylic acid functionality of the compound of
formula (1) is replaced by (C;-Cg)alkyl; and
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HNNNNI11 Ol \>OHRL NRN R2 Y,R3 (la) R2 Y
R3 (I b) I'ncluded within the scope of the present
wonvEbson are all stereoisomers, geonetric i SBAEMB20aTIEN0368

tautoneric fornms of the conpounds of fornula (1),

i ncl udi ng conpounds exhibiting nore than one type of
(ii) wéere‘?‘n gp%h',pg{rﬂéj &?oqraﬂhglgj &%n?%}]sogs alfmﬁ'y 8f segmuﬁryt%ﬁﬁ(?ﬁtmcnoﬁ‘glﬁ&p an amide
thereof, focﬁ?Fﬁ'l“@'lei BISOMBOURE thetein, s Aa £aRE, MAbe, oRaPpPeth hydiogensagfdhe amino
functional®f of Ihd o6wipdEnd & foriala @Msire fePlacXABL-€,o)dlanbyr t r at e or

| -arginine. Cs/trans isoners nmay be separated by

conventional techniques well known to those skilled in

Further exdmwlesrqf remmememogrmﬁmagcor@qmcg WD dl@q @mgyingmamples and examples of

other proérﬁ@ é§ RRY be rf(‘/tﬁ%i% {Hesa?érbrﬁté‘ntloﬁ‘éﬂ"iﬂé‘?é}&ﬁcﬁg 12 MotRVEN b&HERScompounds of
repar a i on 0
formula “)e’H F'Bﬁ% ?%CWIPLR?E“ I?F?tﬁfr CQWPW@ g°’"?‘|9%ﬁ% a suitable

optically pure precursor or resolution of the racemate
Speclflcall@oéonﬂtplaﬁncfsakﬁ %%‘i‘&e&fm\%nﬁﬁl df idthn ulaQ@ Whrehint ) asiserdld deffn@& other than

le, chira res uid chromato
H, and R PR (1S CONRURTRaG TGP (40 dn b L0 SO AR o formuia ()
wherein Ririe tLagbR) isnabgerd eviar matabejld actitris @ Slyolysib| Addifidriatyalcbrgpounds of the
present Il‘ﬂl%FItIIOYl V\,ﬁf fbﬂ% Y1y dyn ek F?X@rgyfs@nt éH?J ﬁ* %OQtheréM ’deﬁrﬂzdt Bffer than H

ere e ‘conpound or mul cont al ns

(i.e compqy@p% pi.forrpyla ﬂﬁgl rpay ke %qrs\/erte(g |Btgscgrr@pu%iéloa frmueig (gélvherenn R* is absent
and R® is fivpheatybait Bytloasiorzelvalysid.art ari ¢ aci d. The resul ting

di astereoneric mixture may be separated by

chromat ography and/or fractional crystallization an
Also incluge wiihin ibg KCpp of e Digeriipa St MEBP YR PSSR %fdorfftsﬂa (), that is,
compounds!Termfealin @GP aIve iaafinRtbiRnen tiatdrey)Sohs lexdnypleest neetatelites in accordance
wm1m6"5a%bngm&dg skilled person. Chiral conpounds of the

I'n ron~ (and chiral precursors thereof) may be
0 wigse diereompiodndegi dermiig il cpriaing 9 medyt greve @n iy ﬁ’FVUﬁWbde”Va“Ve thereof

(ghggnaﬁggmpphy, typically HPLC, on an asymmetric resin
n3|st

. of a hyd ar b

o whphE el diETEe Gl 8 abdoniad BN SRtpye thereo
(-OR -vPHre of i sopropanol , typl cally from2%to 20%

(iii) wﬁé?g 'tHcer &meqube v (lY@ér#H'ﬁ% DlertdFy iKY broti, A&ecdrdBiy@ind/derivative
h w@ﬂgt *&ﬁﬁ] ﬁf gﬁrcentratlon of the eluate
t 8'?? PR R e PEREE hi xt ure. The present invention

(v)  where|thed egmpdund o yatnale ¢)osontzinsfa se@ndaypounrdgroop, d erimaty aderivative
th é%fdﬁﬁé“gL yracemates and 30 racem c m xtures

con oneratesé thereog Stereolﬁongrlc congLonEratiﬁ

V) whgg ¢ °§§‘B8‘|’”§t dfopRHIa & FOBRINE oh RNEVE GIiANY LA SPRIFh iRrfagve thereof

(-PhosehCHpi | led in the art - see, for exanple,

(vi) whe$5 ﬂ%e&ﬂﬂg%q%f rfé’nzw% (@:&ﬁﬁewar{( %?LEE% g43 cé?éfr%xgiwp%cédscegr?bﬁlve thereof

(@ﬁvﬁnﬁ%o'ﬂhcl udes al I phar maceutical |y acceptabl e
i sotopi cal l'y-1abel | ed conpounds of 35 fornula (1)

Compoun@%gfr %#n(hl&ﬁfg&nﬁaém%ﬁb q\‘.‘?ﬁre .5 g@%@: %rg% 8%@8%%%xi@@ég & or more

stereoisongers:/ \Wore 07 Uy of t°1r9ulat(la>ﬁ%tainﬁ§§ afienylens @lkqnyiener group, geometric
cistrans (@ ﬁ/fEﬂs%FHersf &6 Potditse. AN/ %tnﬁ@.&él iSdmdiate irrdaRveriby ﬁﬁl a low energy

barrier, ta&Brpen%r&?rU%nthe tauﬁorP%nsHla ﬁfﬂ) 8 uggll oY a?m};%kestﬁ’et %Prﬁ Séf ar% on ?auto“?nerlsm in

I nven
compoundsnef| faralld §bcanang for exampldr adeie, Iroums [vr §9-callgdavatengHtautomerism in

compoundsHi@contditf bh &8mafie mdidty Gt fews h&t a SHIEcbRBound Uty &ibit more than

Cl, fluorine, such as
one type of isomerism.

For example and for explanation of the dotted line in formula (1), the compound of formula (la) wherein R*
is H is the tautomer of the compound of formula (lb) wherein R® is H:
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18F, iodine, such as 1231 and 1251, nitrogen, such as

13N and 15N, oxygen, such as 150, 170 and 180,
wohowposgous, such as 32P, and sul phur, such asp85882007/000368

Certain isotopically-|abellgd compounds of formnula

(1), for exanple, those incorporating a radioactive

10 isot05$ are useful in drug and/or bstrate tissue

di stri but¥ida studles The radi oactive t opes

tritium Ji.e. H3H, and carbon-14, i. 14C are
parti gyla ful for this purpo [ of their
ease off i Eatﬂbn and=ready nefns o Hn.

' j 4t h heavi er i sotope euterium

2H, may af\ford certain théerapeutiic adv%Ptages 15
resul ti nggdromy met abol i ¢ stabpPity, ¥eR
exanple,g?ncrease |n09]vo hal f-1ife E& reduced dgghge
requi renents, and hence may be preferred in sone
circunstances. Substitution with positron emtti

included withjp dm§co%@h thes preeent 1r8\1gntq158re Al SP%WISOE’I&F? bpgorag'g? lJ?omers and

tautomerid forr6fi the 6ompduntisefif@muapaaiaibiyycofipblr)ds sixbititiegsmprerthan one type of

isomeris e)%?'?’] %ssd*b?ﬂer&trﬁ dﬂée(ﬁ&%forAl QQE HCafe a%fd addition salts wherein the
opi cal'l n (I

ou or mul
counteriory @n@tlawyacmee foreyamele: WC@E?nVeHﬁ% 31 T35 amPle, dHartrate or
di-argininknown to those skilled in the art or by processes

anal ogous to those described in the acconpanylng

Exanpl es and Preparations using an appropriate
Cis/trans iserners piay Re|sgparaliss by eprvertiges techpaygsyrell kgpwq faghose skilled in the art, for
example, BRBmbiBGapRandiRo@AaicrBlafivaiorns| y enpl oyed. 25

Phar maceuti cal | y acceptabl e solvates in accordance

with the invention include those wherein the solvent _
Conventiopfl techpistuas ffar b preparatiop/ispiation; gt ivgividug! | gparlignets ipgludegchiral synthesis
from a smﬁtage oga&lly %@reaﬁr%lﬁ&ﬁ or d@so%@of MeS@c¥vhitBi(or thBerasdRe of a salt or

dervatvef i, o PATIP 1R G PG p e roms SRRV LSS

conpl exes thereof and all sol vates and conpl exes of
Alternativéi?I thé réd%ﬁ{a?éworaas ra@%icr]ﬁ&u%lc)erhé\bﬁé Qeted Rith 6OSNAHG lcally active

oo e e e R AR s
or basic nidiety, @dfase Whadid puch @aniphgnybatimemingler taftaricaciduTize resyitingrdiastereomeric

mixture npa&ct‘%rs%ggr%geg%)l Ehr %rﬂﬁgérrt gatnF/gﬂ tfrﬁégfgnél%rﬁpagg?ﬁoﬂ &ld%sﬁrboth of the
dastercoisoR s GRRIEHE nk? GH’r‘i?P@iﬂ"He"é‘ret AP ber, TSR igh esn 1o 2 sdted

person. features for this purpose. Such features include the
melting point, solubility, processability and yleld of
the internmediate formand the resulting ease

Chiral compuptis ethie Fveelient(anfashirflePreAyFsors Beregh may gﬂeélbfad}?d in e”a”t'°me“°a"y'

enriched fPAP@iHIdENrGhatbdrapHyn WekkliyoRPLAt @nde dhisfrometit assirnedtbita mabile phase

conSIStlngan)?rFﬁ rogaerbg g{}k&{‘ ﬁt % gtgneagr ﬁE)Yat%E akddtﬁmné: rfrom49 to 519% by volume of

isopropanglp Ityp@a&&t @i@ré§°/f éﬂwé@%gﬂfﬂrfmﬁ‘i PP 5% BIPIA® 95 a‘f' @‘kf/‘a‘fnlnﬁ typically 0.1%
dlethylamﬁlEYer@bﬂltfdﬂSn of tRe¥udiB i dids P émiche@rmixiugg. exanpl e, as

solid plugs, powders, or filnms by nmethods such as WO

2007/ 093901 PCT/1B2007/ 000368 -20 precipitation,
The presapy ingendibh inglatiesal] cristab érs dirthe AePasPsay fermplan) inaliding racemates and

racemic E\Wé’sr %dnﬁ’;@m@FaYés‘j‘ gheré@fcr ey oftferié adﬂ)h@oméﬂééﬁ Ulﬂﬁﬁ)be separated by

comvertiogl GV AT RESSKIFS RO B haRe: B BT LTE oo oGy of Organi
Compound$ by E. CoBfebamids HofVileh@Vilep\Newt Yasky 1884). 5 i n conbi nat i on
wi th one or nore other drugs (or as any conbi nati on
thereof). Generally, they w ?dn1n|s red as a
The. prespisy RPN oGRS 8l HEAHATUORNY (arooT R ocHpieely abeled cBmpounds of
formula (Ip WAsEMOREtor eradrd Htome aaDicplbterl X alopisdavisg theTdametatormit number, but an
"excipient' is used herein to describe any ingredient
ot her than the conpound(s) of the
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i nvention. The choice of excipient wll to a large
extent depend on factors such as the particul ar node
wofoo7adsdoni strati on, the effect of the exci pi eRCTAB2007/000368
solubility and stability, and.the nature of the dosage
form 10 Pharmaceutical conpositions suitable for the
tomi [ f nt 1nvention
atomio reejof Gk BB RS o 1 BB B PRl B gpminetes i
nature. to t hose skllled in the art. Such conp05|t|ons and
nethods for thelr preparation may be found for
Exampleggc? oII:oddeelsg I%a ef\/gclérklg{‘:lﬁsgcrni E‘E h%r rcr)a&(éeut ﬂfgg@ﬁentl%mclude isotopes of
hydrogersighehadst ‘&l ang e*scaiboradmhrﬁsstct atg and |®Loihlsudee ouell as *Cl, fluorine, such as

8 lodlrfearsﬁéﬁ 84 &Py, arlqOB) Crﬁﬂrogeh Nfizh @4/ BN Tah@ 88 &xygen, such as 0, 70 and *°0,

rectal /i1gLrava ang ocul ar/aural adm ni stration.
phosPho‘f"ﬁesug]o E g’f’nltrh%’ M"A¥eRti on may be admi nistered

orally. Oral admnistration may involve swal |l ow ng,

Certain |3<Qop°t&ul§ B@EIIeﬁ%n&@MU&%rﬁﬂIae@)s idr r@(argﬁlét fh%@'irﬁ:&#arﬁﬁjt? a radioactive

buccal or subl 1 ngual stration
isotope, %ﬁﬂf%‘f)&l 'HY AHPrSHOIURE Y W'Rﬂ’t'?-fh%tlé‘i"%s R ragiogefiye sSPtOe%ﬁw*fmum i.e.
*H, and girbopetid] ie. ' TGy rard peeticuizuly lsefddormhik aLiposs inswisvi aittheir edserof incorporation
andmmd?ﬁ@gmggqagaﬁﬁyatlon include solid formulations such as
abl ets, capsul es containing particul ates, |iquids,
or powders, |ozenges (including liquid-filled), chews,
Substitution with heauiel isotopes padht dscdebieti@s,, i.eg e, Snaﬁdiﬂotdjcéilainl-théréb’eutic advantages

resulting 'f.loglo@‘é&i@r He'talb% gﬁ it */e‘l’%r e?elpr‘cﬁ%sfncreéigd"lxg vi‘vg AEH th reguced dosage

uccal /'mucoa
requiremenis, @i a?flcsmayubﬁ@rwedsmmmmanceel utions, syrups
and elixirs. Such formul ati ons nmay be enployed as

Substltutllon leltﬁ %s&r&‘n éﬁftl]ing gotg s&cﬁpswhgsm d%ta¥\9 H élbe useful in Positron
Emlsswnﬁepgpé@nw (R SEHdS?é i examwpgﬁ@ﬁeatg rageRtpr socupency,

nethylcellulose or a suitable oil, and one or nore

Isotoplcafngbe‘?eda go%gn%ggfnftgﬁ%@y glggér} égﬁégqﬁyg@ﬂ coh\lle%%ilongl techniques
known tOrté@Q?rﬁQ"ﬁ@ irt therariodr by pracesses ardjogbus tocthesepdiascrifedamitse accompanying
ExampleéSé}ﬁhﬁEparaﬂoﬁs QQF@&WBﬂﬁod?lgtetlib?odlc‘émﬁl%élémre Wt B 5i&eF the non-labeled
; n Iast di ssol ving, fast-disintegrating dosag
reagen pfedtoﬁgye'gﬁf?ne as those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-986, by Liang and

Pharmacéﬂﬁ@aﬂly a(:e’)eg%pe soRvateE M aJc@\’Qén%E vﬁlﬁ %ﬁgﬁvefnﬁorﬂﬁclu/deetng%%ﬂegenpme solvent
om 1
of nysta"ne @maygtedtmop?%&v %J&é%ted £ R?O r?eﬁeet?@%p%fawssk from5s

wei ght % to 60 wei ght % of the dosage form |

n ‘
Also WIthﬁ\dﬂbtsbS’de Biothte hﬁvenf#dnlugre |nt?rm§% chﬂgrfogﬁégd ¥s ﬁg@ugh& Q%Hned all salts,

di si nt ran
solvates and copR! egesytggrpgft@d allgela@tgmer@m@ﬁ%ofrﬁa[ts @g;qobaso@eémed hereinbefore
for compaAbic bitfomnaga P Txereivbntion @rlubied AELlynoNEHSCAERAbiRFRNtioned species and

Cwﬁmhaﬁﬁﬁhaﬁa crospovi done, 40 polyvinyl pyrrolidone, nethyl
ose, mcrocrystalline cellul ose, |ower

al kyl - substituted hydr oxypropyl WO 2007/ 093901
When preBéFHgloBﬁt@Wr{d@Qﬂﬁﬁﬁula %" a@&ircﬁéﬂlb@ﬁ% th%tnﬂfeﬁtlibn it is open to a person skilled

it an B} el deRoE RS T ol M o HR\ o ey Ggoatures for
this  purpogsi. (fich %eatpfeéf edacuﬁ yhef msHing mtgmlumty,oprzoesmugmtan%wmd of the
intermedi&t8 o QRQ SR réé@t[t’ﬁg cRiVWRhhicR R HISNRY lﬂla)} e pLBREH &P sélgrgﬁ.

cohesive qualities to a tablet fornulation. Suitable

bi nders include 5 mcrocrystalline cellulose,
Compoungde loh thenipventigra intgndpd lforgihlayaengicgll yseohay batadmidista@ad] as crystalline or
amorpho@ydﬂoduﬁtts'& oy Bist iPRlc angtﬁh I%f’&d’ne'étéi F?é %o6! f@ly %Hlo?&%us to fully

,f h drox propy ose an rox
crystalllnerre WI"@Q{I el E?é d for example as solid plugs, powders or f|lms by methods such as
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Tablets may al so contain diluents, such as | actose
(nonohydrate, spray-dried nonohydrate, anhydrous and
woOheo7ioode®), mannitol, xylitol, dextrose, sucroBeT/IB2007/000368
sorbitol, mcrocrystalline gﬁl | ul ose, starch and
di basic cal ci um phosphat e hydrate. 10 Tabl ets may
... also optionally conprise surface active agents, such
precipitatian, %Ed'ﬁ?t Cquf§gZesqVingt ePrandr V'WSO oy SypRPEtine Eﬂﬁym%n'ﬂ'cmwa"e or radio
frequencyg ldrythgmiay bewedd fasthBiputpeed di oxi de and tal c. Wen
present, surface active agents may conprise fromOo.?2
ight %to 5 weight %of the tablet, and glidants may
They may Gﬁ'ﬁﬁmt@@ter‘?dcﬁﬁr@ op in/gempgtion, with one ofEtogAathercempeurds of the invention or

in combihafdhedith ch of Adre lotheAbA@s g&r&r éﬂyl dbmb@iéh@i fhe}eubr G@l@?&l@ they will be
ecarl a

admlnlstgrgg gs %Sfom%gr? 5n3%s§c%u%%¥1a |tﬁ onﬁé)lr g{Oée pfit r('ﬂla?ﬁl.w[;euy ggce@fable excipients.

rate, sod
The temifra@ﬁ@@nhm gseshhereio i dqscrwdawnmdneyﬂ oberl fhaatthe compound(s) of the

inventionl-TRE EHoRBT0H excﬂﬁ'é’r‘:ﬁfvﬁ%'t& | Ieﬁ@é’@&érﬁ Ge;ﬁén@ 1h Gactdrs WednAHatihd% Qrérﬁbular mode of

comiis e 5l S bR i ol st I s o

anti - oxi dant s, colourants, flavouring agents,

Pharmao@ﬁtﬁ:ﬁleédfﬁdds‘t'&% &dble 28r ttr?eSHawg;gS&' Efoh UL &t th%xﬁr@?én@rIMlentlon and

cont a ut from abaout
methods (Gt ropa R ILAS SOOUEAPGEToR LheaSRTed T Th Rk Cempostons and
methods feri it pBeparatiabmay b&Toune) fphexdrbmle, !lm_(—i‘lmmlngtbmm%bmacelﬁlcal Sciences”,
19th Edaﬂ@ﬁ'(lﬂghtk F%biisﬂm@*é}a %a&mw hght % disintegrant, and from
about 0.25 weight %to about 10 wei ght % | ubricant.
Tabl et blends may be 25 conpressed directly or by
Suitable mohiéseof admirfisiratiort iabilide sral, Pakehtetal,tbgiced sinitaledioirdniagdl Srecthl/intravaginal,
and oculg}fﬁgﬁgac'dnm&l’aﬁbrﬁ ernatively be wet-, dry-, or
t-granul ated, nelt congeal ed, or extruded before
tabletting. The final fornmulation may conprise one or
The compahes bfalyeihgenidrimapye SdmiaioRtcdraly. Oracamiitistiatioh maRjhveveswallowing,

so that tl‘gée &'{l}&ugﬂé lélwt@ setg?1 ggg{%mtés%m @%OPBU& IFsr Qbﬁ&@alb$dqlnlstratlon may be

employed jgy which th%y‘onppoup_q ehere thgrplood sifeam dl[q:@hm thenmeuiie| Form ulations suitable

for oral adlails@4tion MRIWAY 661K ford@REidns sGbh @tas;aﬁa&apmw éﬁntaf idg BarticOktes, liquids,
.r i nar.

or powde\?%ﬂ’zér g [ | ﬁrﬁc}:f ln% hqmé{ {llved? C\%,é‘f"? alﬁlﬁ antdh aﬂgpa? ﬁ!fI%S% aqu solid solution,
liposomey fparpvuipd. sbrayrlauisiomuisitians andibysel/miergdogsivewetshethesi ve
and typically corrprlse a corrpound of formula (1), a
.o Jfilmformn i nder, a so
Ui forlope g SReERhs.Spclol. Brusg; Fics 8RS St fampipigns may be
employedhas/fillsis &% paftoredi dapsulep argdyricaly doraprise lavcarier, f@@remple, water, ethanol,
polyethyl&@@%?%o;py@ﬁe b'&}@olﬁﬂéiﬂﬂk@bb@@ or 30sUiBMIe RAT &Y Hr‘uéTBIr ﬁwo e emulsifying
n nction, nd ffrmﬂa()) Be
agents a@@?’eSPS%ESP'U%IaEe'E? H'“ﬂf?off’{ﬁweé'°“%"\ﬁ)éta@? be AI"eR5¥ < *&oWBd%ﬁ?aSm“m“ of a
solid, for eéxgpipEairony a sedwpri ses from 1 weight %to 80 weight %
m)re typically from20 weight %to 50 vvei ght % of the
| utes. Less sol ubl e conpounds may nprise a greater
The °°mEﬁ“{5‘B% Pt the invattiop HeaYc$hh B H89%iA fas@?ﬁ?@‘é’l’q ﬁaﬁfﬂ‘s’f’@gﬁgnm gdosage forms
such as thedeghtcritedin Expert Opinidneis Thébperio ®aiee] vi (6),Me81®86HUNEhg and Chen
(2001) of formula (1) may be in the formof multiparticul ate
" beads. WD 2007/093901 PCT/|B2007/ 000368 -22 The
filmformng polyner may be sel ected from natural

For tablefidbs¥geX6@itatémdading pi b, the, dnsy’ m§3yr|ﬁhlheﬁ@p féom hw&ghe%l th @oGight % of
the dosaq?\%nfgr mc%% P})ﬁg@l é)f Q e%%n % tﬁ ) R eelqhg I{ gf tgﬁg?sgge é?fmw@i zbqﬁittlon to the

drug, tablets generally contain a dlsmtegrant Examples of dlsmtegrants include sodium starch glycolate,

sodium carboxymethyl cellulose, calcium carboxymethyl cellulose, croscarmellose sodium, crospovidone,
polyvinylpyrrolidone, methyl cellulose, microcrystalline cellulose, lower alkyl-substituted hydroxypropyl
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5 O her possible ingredients include anti-oxidants,
colorants, flavourings and flavour enhancers,
wonewaosmi i ves, salivary stimnulating agents, ceoriBm07/000368
agents, co-solvents (including oils), enollients,
bulking agent s, antl-foan1ng agents, surfactants and
te- nas 10 Filnms in accordance with th

celliose; 3T SHR <A ek STl 5Tt G585S Saggprise ram
1 weight &4 tot2hiweightibepraterablylfiom 5 weight S6ltomtweight pas trehlosadedensi. ng

support or paper. This may be done in a drying oven or

ypically a conbined coater dryer,

Binders ?'? é’@%%fa'!i’r W%O BPag sehngive ayalitiss tq @ tabst Fﬁﬁma'@i'%‘n§U$8@fe binders include

microcrysilile adiiilodest géﬁﬂnpnsugai_ss, b polyeatiymaneatgBdoll Ondigrall nanadisghtBetic gums,
polyvinyI[,?Wr‘a cﬂ{ nprghélétﬁ {ig g aﬁydroégrowdée Iltllgs%ncré (SJI I?y%?o(?(yprg%yl methylcellulose.
Tablets ragynalsqpqriain d"“?%ﬁﬁg‘é‘?'éés gm@se }ﬁ'ﬂé‘@hﬂﬁ?‘fﬁi@dsﬁf@ @'@glenonohydrate anhydrous

and the Ifg), tnfdihitol NBMitoll deGrose; IsB@rbse, fsbibidl] MickeeABtallifé céillRse, starch and dibasic

. e f the invention are described in US Patent
calcium rﬁggp%g%dh@ aé664 Details of other suitable rel ease

t echnol ogi es such.as hi gh energy di spersions and

Tablets ﬁh&g@éoc opt%tQaI@ngon;lﬁp?@é afrfacy te\btﬁ/@e§geﬁ‘|fse 31191 ke g Iéd?yl sulfate and
ki, P e e S e e

comprisedignt 9.3 Weight ¥od¢ &aeighti % oﬂtbsctabléjeahdl glidans mey B Bi8e fram @.2 weight % to
1 weight %0TRRUAIS. of the invention may al so be admi nistered

directly into the blood stream into nuscle, or into

an internal organ. Suitable neans for parentera
Tablets agpdrgeneratly edntaimlubrinahisdech aé negeesiurs steanate; azlcitrersieakate, ZRe stearate,
sodium s{éaw ARRArath Oé?‘ﬁ%lxtul'egtcﬁ HdIRERIm si&Faﬁ@WWB&#ﬁﬁ“la%Fyl sulphate. Lubricants

aur et hr Intrasternal , intracr
generally; CH'E‘P%ﬁ?JEOEU? %§ weigh & to00utteiaht h Brefasahly a5 B-5ausight %do B ateight % of the
tablet. Opher possiblecihgradienitinsltidendritionxidants) cothiramess daveuliigeetidj frgservatives and
wﬁenmﬁ&ﬁ ggﬁgdle) injectors, needle-free injectors and
Ion techni ques. Parenteral fornulations are
typi cally aqueous solutions which nay contain

Exemplare Xatilgdd edtitin Splhabast 8024 titig, fedni BIBdly A0 WeRyRt BAN6 abali @6 ield@t % binder,
from abo@tg@Weghg By %f o@tbéél w% ﬁhta% é?ltlergf fr(];nr1 Oa@on?f é Oelg%t’ %q bo&to‘{ 0 weight %

I catl ons, nore su
dlsmtegranbrq@mfmebca% 025 sweight % th 8RO 0 Oaeiels 96 I@@p@rttu drablet blgrds may be

compressad @dirédd|l of By I‘HlérQo hﬁm Ughdls. | TRbROBERHRCHr ipBRioNd &ifbichd$ HiaSI %h’érﬁaﬂvely be

v S AT Bt o B S oA me 0 oo
comprise @@ﬁ cnrthfﬁslayestandemnﬁe ecoatigg or |upogsed; iitsmay even begncapsulated. The
formulatl&Qﬁ@dbie‘!’s Qth@Géé@W' “PRAARCAFES DoShRNERNE: TIBRIFBLS UL b?ﬂ Lleberman

L th killed the art’
ot LS W 0o ot o (1) s 10

preparation of parenteral solutions nay be increased

Consumab¥ drdl Bim&Ser RimaARR "v@t@ﬁrﬂa‘?& @sef é’rB '?S}‘chﬁw ﬂBbIEQ\FaIEH?JsgIHﬁé or ﬁ%hswellable

- enhanci ng

t he i ncorporation age
tin fim B35ap8 for A RV &arféﬂ'ﬁwrda?soym o1 esoaghesive iy acally ‘comprise a
compound of marinakae@), adilldormimgembiyeiee, arbthder, a suldkint,i £ dunhedtanase plasticiser, a
- ' i d I - .
stabiliser é‘gésjrh a{%lﬁée#d% %&)@ﬁnéd?fplﬂ%‘ %ﬁ%r{r’[ %ﬁﬁ? a SQI%Mt ;%rofng tcgﬁsgwﬁats of the formulation
may pe”%&&’%ﬁﬁ%ﬂ”“r@'ﬂ%’%e Thus conpounds of the invention
may be fornulated as a solid, sem 40 solid, or

The com uh&(% '?c%’lhlﬁ ge T/v?{er-%qlmh%] nsglbt%kg tnhe e?golul%) l\ﬁ%%ound typically

pr OVI
comprlsesztymﬁo\gggl@jlﬁa F‘T%D WBBHD %4 U@%B@lcaum% @ﬁ’p‘lﬂﬂﬁﬂ% E)(@méleht %, of the
solutes. L&ds solibid compbandanap Bempridé hlgﬂﬂ,%téi' bk?o@@@&ﬁﬁie &‘In%ﬁlﬁorﬁ%mally up to 88

weight % $ﬂ hé %8'%'8 Sﬁéglgl%g\f%%'g{qé COWQ%L?@ of ?Prrﬁglgﬁ;p{aés rtgls gﬂr e l?orm of multlpartlculate

beads. administered topically to the skin or mucosa, that is,
5 dermally or transdermally. Typical fornulations for
this purpose include gels, hydrogels, |otions,
solutions, creans, ointnents, dusting powders,
dreSS|ngs foans, films, skin patches, wafers,

o
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fi bres, bandages and m croemnul sions. Liposones nay
al so be used. Typical carriers include al cohol,

woat@rogsgeineral oil, liquid petrolatum white PCT/IB2007/000368
petrol atum glycerin, polyephyl ene glycol and
propyl ene glycol. Penetration enhancers may be

i ncorporated - see, for exanple, J Pharm Sci, 88 (10),
955-958, by Finnin 10 and Morgan (Cctober 1999). O her
The filmrierming BelyMBpiIMey| baceleated t TP | '@ﬁ’ﬁ“f?‘né’P'M%Péc't?é'F’?sve?’9teB§ or synthetic
hydrocollGHLEd 9 BPicaly Br8sent inQis RAGEH0.05 kS99 PhigMORNAGre Sypically in the range 30 to
80 wei h%?nophor esis and m croneedl e or needle-free (e.qg.
g Owderject TM BiojectTM etc.) injection.
Forrmul ati ons for topical adm nistration may be

Other pcfs@?b@-lh@&%rﬁéi’ lﬁﬁjdlen'ﬁﬁ%)@daﬂts agitraMits, rmﬁboﬁh@@ b6d SRS6Ur enhancers,
ons

preservatgﬁ%tsa vlq@losnmu%ﬁl?%%qfn{s %ogﬁtql,%qeptgdco-solf\(eg}s é‘f’@%n%ﬂﬁ) emollients, bulking
agents, apti-ogmingragents, sudactants ahg tapteemeskingcgads. of the invention
can al so be adm nistered intranasally or by

euns i 0 G B ko RabSeras B, gty 5 anueous e
coated oridd & peklabi¢ badking tsogert copapes Thismaydek dope frpdrging oyearar tunhel, typically a
bined @htef 35Pbeoy fFHeXEahith bivapigsRgiol i pi ds, such as
eombine (E%Sepﬁgtl dylychol |%¥I§%f rom a ggy powder inhaler or as
an aerosol spray froma pressurised container, punp,
Solid formyidtioys fartabeli sieinistrptionf reayabd jorania2@ tatbe immediatesindigr modified release.
Modified elje%(é%er OfBX\‘Hﬁéi@Mﬂ%H&ISu% tdglagéooméﬁgtaiﬂeé' NGuidakSt ):ontr‘aﬁed- targeted and
ne I ser wi t ho he use of a suitab
Progfam"ﬂﬂddﬁlé?qeant such as 1,1,1, 2-tetrafl uoroet hane or :
1,1, 1, 2,3, 3, 3-hept af | uoropr opane. For intranasal use,

Suitable %Qcﬁﬂe%qm%%f'g?yulﬁgﬁg){o} the gﬁlggk&a&Qﬁé In ti@% g@desérﬁ’)@d in US Patent No.

6,106,864 (Qﬂadqs ﬁé ptherpgwfgble gemag? tecgqucpglgsewch e mergyéﬂﬂspersmns and osmotic
and coatébeéPti&le@ SredtopR! folind G PREMRIdERASTeoholdgy OMeine’225(2), 1-14, by Verma et al

(2001). Tl& @%ng&eﬂmé%%geoutt Ig.gl? %ve‘é% nt"i"ollgd re‘?e%@@ {s' d%%{f'%ed {n%o BYALRsE:

S or a ternative
agent for dispersing, solub|I|S|ng, or extendi ng

The comﬁcﬁnh&aéfehé)ﬁvén‘ﬂ& ﬁ\ﬁ& hi¥&be adriihBieR)dl dvBEiyShto ¥fe HEYd\EBAm amd muscle, or

into an I%?ra?l CR’%%" }awt%l?ﬁu g],?glg% é é)ﬁggtjef% gglir&s raE;Fr} 21?Iu%e m?gvenoﬁé mtraarterlal
intraperitwhesl, frorsthecalorintwantisnisl, dntraupethnal. dotraskernalhistraranalp in@mgscular and

subcutanédts! nBGlt[éBo@n §&hkek Gord ra?rbr?t@raﬁ Héirh |ﬁ§{r&|on 3chc:gud¥ nékRlel ﬁrﬂﬁdﬂm@)’m icroneedle)
|
ectors, 8o P Ut B sl GBI PTG e et caly aqueous

solutions @tiich mag cergtain akcumem_Is such bs sajts, darhdhgldrbied ap@bufieting agegts (preferably to a
pH of froﬁ%"ﬁ{ %{ gﬁg;f&?éorﬁé n%ﬂgﬂi?g’é; ?ifeg'nrﬁ‘&i/oééj gnfoFér mltaﬂ? PR Akl Gk @Ssterite non-

agueous @H@gﬁggﬁlS(%@é& foymy, ‘é@(‘éﬁ?ﬁl iR COIF]\.IW @/ptéﬁ %R{t%l}le vehicle such as sterile,
pyrogen-fregdianery (e pydparxtitry biatdntera) s@inulatidrissineersstaifedcanditionsi, tbg esample, by
- elg n ? I t
veonsaldl, e 3L 1" Baph AR, Bl ety BT s o
those skilleglén the Akent i on, a suitabl e powder base such as |actose
or starch and a performance nodifier such as

The solu{mhtx % lflcclorr}l undBeoqgﬂrfEn% ! 8)O{Jse'5?%ntﬁ§ {rﬂ@aﬁtgﬁro?tp% eﬁl;rlpé? solutions may be
mcreaseowghmm%apprwwefpmla}ﬂon HechpigtesersucitoR dhe figpipanglian of solubility-

enhancm@é@érﬁ q*Hrrﬁ ullal!‘lﬁuls W%ar@ﬁ%?a[ lemn@ﬂréii@ﬁ&%,y baRbrinARRd to be immediate and/or
i 1305, Ao SRR S SERS ST conee.

targeted ayoll uedrammed retassa tThoscdmpoundsef the nawnmrunﬂs@rfommla@ as a solid, semi-
solid, or tﬁl(cﬁfbbqu}aly QER YNARK &SN taQ arprn%ﬁ@‘é%! depbil Hﬂ&/ldﬂdgﬁ'hodlf@)felease of the active
contain from1l pg to 20ng of the compound of
i nvention per actuation and the actuation volunme my
vary from1 pl to 100pl. A typical fornulation nmay
conprise a compound of forrmula (1), propylene glycol
sterile water, ethanol and sodi um chloride.
Alternatlve solvents mhlch may be used |nstead of 5

- o o, o o
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Sui tabl e flavours, such as nmenthol and | evonenthol, or
sweet eners, such as saccharin or saccharin sodium
woryo7me3mdded to those formul ati ons of the i nveariBw7/000368
i ntended for inhaled/intranagal admnistration. 10
Formul ati ons for inhal ed/intranasal adm nistrati on may

compou}?cf3 éer'hB‘Pé @F glﬂ:htfgr ?att%_w;g}ic U(%D%Il.l?a :&g&{ﬁgc{ %’[glgtg gfad %gly [Iaclzt%-ac%glycolic)acid
(PGLA) F‘é’f%’l‘e&‘tﬁ ons i ncI ude del ayed-, sustained-, pulsed-,
controlled-, targeted and progranned release 15 In
a of. dry powde ers and aerosols, th
The co'ﬁd& g%&egfﬁtﬂ? Ve tYo&e Sﬂé’& "i*lrt%%tﬁa topically \P%tlﬂ'tf’es% Pt Aucosa, that is,
dermallys tr{arq,sgerg"nady apiegl Mmahmmn tfor thil parposerinchaie getam@ieogelst Itions, solutions,

creams, tohhﬁnérﬁls\/ Q0éting hoRbiérs! Nr@és‘ﬁ@g | e, TR F‘sﬂmf%%tdﬂgén vgafei% 8rrn @ntF sponges,

G et e cP cont ai ni ng [IJ_

ores, belicis, ﬁft?gtﬁ't?&"eat"# oF- nHP%?°TF§ maiad e bR T yarr'erésrtclude alcohol,
water, migetd oit, Yiquiid pétrojatiye, white phieolatam gelycbrig dolyefhQiena giydul aii srapyiene glycol.
Penetrat*éﬁ cARHRLAYS $1c§ b8 %cbfbo?atecd' %Qle %l‘j&ﬁﬁp@r%Pq%ﬁteSm %ggﬂh 09{55 9?5 by Finnin

dosés t hrough

and Worgn (CRberio0h Pl BReschitancat sraisiaien iclage givery by lectoporation,
iontophoreaigi mhbrophorbais, earaipboresis i andt hcréreedie Obr deede RO SblgO 'Pbwderject™,

B|01ectTMg %ﬁ:s) ah j¥0tl0lm %ﬂh J&ttoqg ’forV't@;%é1 %hm[nisﬂ'gtlo%r msg qu%rmtopa\eg%o bemmediate

t1 onal

anclor mafcs e, é@dﬁtﬁ‘} reiRase &éraulatsonamswée Felayest, saiained-cpulssds controlled-

targeted aumt pro@arhmed vegiseal adnmi ni stration nmay be fornul at ed
to be i medi ate and/or nodified rel ease. Mdified
el ease fornul ati ons include del ayed-, 25 sustained-,
The Coma?,H"g%af the d{gPiRf| a8 lso hecadyeiniatered irapassdly anbie iihalatiopatypically in the

form of aldne pawakep (uithél<aldde, 418 miitue b XBmpPRYin@ &P blRRd with lactose, or as a mixed
com poneﬁﬂ Hérp:lles th.f %mg)}eg Ff‘rg)t(eléj%/m h ﬁt%o%?tbcﬁ e{ 5% gsrugﬁgﬁ ec}t]‘:g%/;g'ﬁtl Lclhglme) from a dry

powder |r§1@|eugqa§@n|aﬁrqsgl@pm|fr@m Fivessdiispdiceniainert punp, epragl dtangser (preferably an
atomiser QsiRg EledthpatbéynbMIRS to §%Ul§(}’ét& find Rist)! O&Lﬂeﬁﬁlls@ln %tﬁl& @ltthout the use of a

suitable p@%ﬂé\ I'IBZSEIJJrFﬁ talagq%%tceir fgﬁ &nanecgr { i.agn?}S %H%)taﬂuoropropane %or intranasal

use, the wﬁem@mmpamplea¢eslge agent, foc exem)ple, niptoasart o, cyvladestria.,
Ienses and particulate or vesi cul ar systens, such as
The ore (g 8.0 I posones, Eolgnen such as ) )
p S%LP’IS% o allqeﬁ wgatpp%qr?,yaemqe og ela,l’llserﬁept?lge ﬁﬁogtt%cpf(ﬂu’spensmn of the
compoungig)adf thegnventierododhprising, édrlexdrosié, ethanbly agieous @harek ami)btﬁtable alternative

agent for QBN M&Mu&uﬂ&t&yéxféﬁ& héjg @e of méga[ Y &t ;Exee‘ﬁ%h t(sy' L9%Svent and an

ose, oOf e er opol ysacc

optional SH%EPWL lsXchf%rso@gMplgategcéql%eplcb Qh{N ﬂlgylagt@ acide or por at ed

together with a preservatlve such as benzal koni um

Prior to u@th %rdr)? Sowde$§r §}§ﬁe}|§ ﬂrf enoﬂ% ?c’ |sbrﬁ|cr%§|{se<¥ X 3|ze suitable

ay i on hor esi s ornu ohs for ar/ adr
for deliveryby H‘P%? oy (tpicalieys Et@nf?omprzft ethig maMéJq ashiayedibg any appropriate

comminutig tidettrodeLeth fais egiral @t &ﬁtﬁr@, flldp Béd jeCRliling] fpsRrifical Ay &Béé%ﬁﬁg to form
nanoparttél@sclt gﬁi Bﬁsgﬁe ﬁéﬁ? emsact%ﬁ Isgrsggg gB ul sed-, controlled-

ranne The conpounds of the
|nvent|on may be conbi ned wth sol ubl e nacronol ecul ar

Capsules Qrﬁédet FoB exarBple, Ero’ﬂ'ﬁ gelét@n &W&@Whﬁtt@ﬁglluﬁé}e} Bi&s and cartridges for
use in an lﬁﬁtélevraotr“Xs%%latorer eob %rmtiﬁ%f# gelggr’gﬁrglergogﬁég B'Mcgftn {I;\g Icgrlnggund of the
invention, g,sg@e@lewgﬁr hasge euchwaéac@se(asﬂamlgancm padoandrab inadlfiyr such as I-leucine,
mannitol, aﬁ!<i‘t/a§1’fesﬁﬂinagﬂeailr!at(eyTtﬁé)ract'é§ée nta? b@rb)ﬁhﬁfrotfsh& 1}{?162%%/ o@%grqanohydrate

% - 25 af of enenti oned
P'efefab'yé’atqfa%fz‘?‘gs&?@%e BrelPienEy g e SRKFANNAIHERSR1 TBKI98S: Spiitol, xylitol, fructose,
sucrose argirghplose. are found to be generally useful for nost

dosage forns and adm nistration routes. Both inclusion

and non-inclusion conplexes nmay be used. As an

alternative to direct conplexation with the drug, the

cyclodextrin may be wused as an auxiliary additive,

i.e. as a carrier, diluent, or solubiliser. Mst

commonly used for these
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5 purposes are al pha-, beta- and gamma-cycl odextri ns,
exanpl es of which may be found in International
weoeav@rw39ppl i cati ons Nos. WO 91/11172, WO 94/ 0R61EBANT000368
WD 98/55148. I nasnuch as it _Jymy desirable to
adm ni ster a conbi nati on of active conmpounds, for
A su1tab§ %nefoan?u(?aggﬁ lgcir us gn :tastgm% LEsﬁrﬁaetlecﬂﬁlg% 2&% %’4 t roduce a fine mist
may coqtmegenﬂug Mmqﬁthetqwatpovmbof theinegntiphper asWaticweafedhﬁt eqilllaﬂon volume

may var§ G8ROR Ed f—U’(‘Jﬁb Aatglptbéﬁ&t‘nu%ﬂ@n R B&hﬁﬁée(‘@éﬁn@doﬂﬁd af formula (1), propylene
nve

alveol SEEIR, e ARG 00 CORBTROHR, AR s BT Mgy, op 5pg instead of
propylene@ycd detide giysarel and pelyesiylenealycelonposi ti ons. Thus the

kit of the inventi on conprises tvvo or nore separ ate

har maceuti cal n;ﬁJos itions, ast one_ of
Suitable 34U, RS, 25 G1AGhEND RvPBFTRA" °f(§vteet%qefacaltﬁho%sn%aé°w‘r9f saccharin
sodium, t iney i bev eddddoy themed fampaktorsopf siegp amabiiiny interidad nfion gnhaled/intranasal
- conp03|t|ons such as a container, divided

adm'mStEa%WI e, or divided foil 15 packet. An exanple of such

a kit is the famliar blister pack used for the
Formulafié® H&glhlﬁukdniﬁtratnaidl ebifinistafsiuhas be fomlulated tb ibk dmmetietekdnti/or modified

t {

release 8% rﬁ[ e s ge%lﬁﬁ I*(:gﬂ}. f|v§odg|%§tr %ésélggé (lie\‘rﬁbnﬂsm o% équ)%/g?rp sustained-, pulsed-,
controllegr, aﬁfg%ﬁ’cﬁl”ﬂ@f@fﬁ'@'ﬂ%ﬂ relepgR adm ni stering the separ at e

conp05|t| ons at different dosage intervals, or for

In the cage otr cﬁ)éégl\n%# Ptﬁalg'rg gﬁd Qérgscﬁso m%od%e&ie%ﬁ t(sa%?érrﬂi%d er%eans of a valve which

delivers g grapards aount. s IncassoiaIcehithe isvenien e tiliRpiraanged to administer a
meteredeoQé/brdﬁﬁh \/Moﬁtamﬁ\g $r@mCﬁJg| 8¢l 00MFBf tie adthpodftl &iGbrmula (1). The overall daily

dose wﬂﬁ?yplf:ﬂlg%g d Ig&%&%omg%g%gmﬁ%“ 5 tS behae ;ﬁ%’t%‘% ?nsa :S%g@oc%ge or, more
usually, asdigjéedidongs thioudidgt the dah as 10rrg to 1 g, for exanple

25mg to 500ny depending, of course, on the node of

adm nistrati on and ef For L e r al .
The confatidR 1oL P el sy e bisroialy ey e P ameies g form of
suppositoiynupssay, fitoibjcidd, veginatrin od anéma. Coses brfier se traditional suppository base,
but vano@% ra]té?ha?&/%! ALy bé"us%d%la‘:ﬁp%ngé Vigaflidanasr r@&gv Mal édtmmstratlon may

I an
be formiied 5-he ARG B Meaies Peadsdeiag el IrRlapinsane e delevecs
sustaine@d) pulsade cagmlldditageted bpedproglaanriedgeleaseei ght of about

60kg to 70kg. The physician w || readily be able to

determ ne doses for subjects whose weight falls ) )
The compgungs @ithe fIvention AaY, SIS PO PAAEICISN F 2198 fypipally in the form
of drops loha Midithiseti Sudpemsi@ve sdiuscth isotonie, EH-aqjestéd, sterileaaliel Other formulations

suitable g%o o&lfé? %dsﬂrﬁyao% hi &gattgﬁ %Pc‘ﬁ[d%' aﬁtmcaﬁlgp)oiogégrgﬁaﬁ@ (e(?g'. laibsorbable gel

spongesh epllagen) gind rronibipgpataia, (e.g , siiceneah japiante.nVfaiso [eases. adpprticulate or
vesiculal §ljsRRBrs2suRA s (n&?éaﬁ'éé &r IbasdiedseianmiyireF budhingd crossed-linked polyacrylic acid,

polyvmylﬁ%%ﬁng E)FE <§)nYc ggg% Ithl elfﬁ l J uI ﬁe\;\}( @?l\@(aﬁ%'l pr o&%ropylmethylce"ulose

hydroxyethyideliviese., Mrf)eﬂwaee"plpeﬁpaf@l‘,IEta@pWﬁaPQmﬁde iy, f°fa spray
example$ 3éléH i eﬂ@c?o?@?at@d)fbbéthé‘ﬁ Wih 2pr3der@ativelis@En aslBer@aikorlum chioride.

Such forﬁbtiaggrg?rl[h% t?e %%)/\Qred éy V&q*( %Ior%égng%a@!ay%fgfgr oc{%r/gvral administration

may betfhmutateﬁsioabd lnmgedm@tanafpr frodified frelease. Modified release formulations include
delayed- tﬁ'tg 8-, bulb&PNZphirdlied! faf éeté‘ar@r med release.
eaye S d@hyglrjo I ' m dazo[ 4 c pyﬂ%l ne-2 35 one. Next,
140 4 mg HPMC was added to the solution and the
The corsunds ohtheaigvesition megt Heo corbbingdn witie solmbld mamemnaedued dntiies, such as

cyclodex;rltgh%&]Elﬁt%ble-rd'eﬁvﬁigeéjwe%bf g/gtﬂggﬁje fy@ol @orﬁ\ﬁhlagt; p@fyﬁﬁ@):s in order to

erres rate-cont ro
improve gfeir polybility ./ digsglutiqnt rateatagtﬁﬁqtasklgg,éqmgvglﬁp gty aad/9q %@blhty for use in any of the
apparatus consisting of an 11-cm dianeter stainless
steel chanber. The solution was atom zed through a
two-fluid nozzle (Spraying Systems Co., Wieaton,
I1linois, Model No. SUl A) u3| ng a heat ed stream of

o . o ~ . I Y. Y o
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desi ccator. The di spersion contained 25.4 wt%

4- Am no-| - benzyl -6-trifl uoronmethyl - 1, 3-di hydro-
wOomaazsdod, 5- c] pyri di ne-2-one, 4.9 w % pot assi BAT/IB2007/000368

cations, and 69.7 wt % HPMC. 5khe yiel d was about 5 60%

For t he avoi dance of doubt, references herein to

soromash IR o WDFAAROLSFLEDREROAT B il S B Far o o
generalhr |UFQ§%'tfphmsfgmg%lfofmtqﬁ\doﬁsﬂnf"ej?trattlﬂe rqutesp Botht indusiof and non-inclusion

complex@@ﬂiﬁp U@ d§ed07-\s 1) élf@#tﬁaﬁﬁvé ) dlreatr%mdléiﬁlﬁhlmtﬂﬂ@ &8 ttﬁ@éﬁﬁo@ex’trm may be
r eci at ed

used as o iy B VE} €40 GRL ALy Sbbiq M piRon used for tese
purposess alieeatha- fogta- anhgampnea-pyoledekiins, ekarspepofurtich roéy befownd @ International

Patent Applibatidns NBS.8VOBHH 78 Swoheres s BRYwBs/s3¢462PP! i cabl e to
some of the possi bl e substituents. 15 It will be

further appreciated by those skilled in the art that
Inasmuch tas ritaypay degirable 3¢ adipinater cesintarisition bbadise cympmauhds, tibreexample, for the

purpose Bir t?é&ﬁﬁd:’é Bﬁﬁduﬁ? §|Sé¥%§ of bc&?ﬁﬂoh B id Y ﬁ'{:ﬁg %93%% o'f {he Present mventlon that two
| qrEy

ferent order fromt descr
or more B*farmm%cab?ontmé'ﬂ?f}saﬂé?e&r ?Pe&‘?fd‘f'i'é?h cpeia'm B GPEROLR i Accordance with the
inventionci exsdyr eshverdentip Wedcanfbirfedr imLiha fbim) .of lat kitvslitable efos tcbddministration of the

composnt‘oll‘lgt h%usaﬁlﬁ’é '&t ﬁ'@ Werﬁtﬁﬂsgon%ﬂﬁ!aé %\? cF Ingr% ééﬁarétgeﬁ%harmaceuncal

as illustrate enes
compositigag.ca degpt ong of Blich P%{m"@ afoBpRng Pfaf@@“{'éh(')t'h écv@mwﬁawsthe invention,
and meao$ fot ceppately setafing sui dlblcbrﬁpc(sltl))nd, GudI &3 £€dntMieE diided Hatt@PorEdivided foil

packet. ﬁhe%é}ntd cg sgcghoé(J gtsls f aFnFT‘IiaFrBllis?ﬁ(f ;é:lagk ﬁi%d q§r tFne pz?ck? ﬁ%gf tBbIets capsules

cul ar
and the likgc 88 &t ¢f *5? "U%@'PF maénqu{@r'p pltal foraamlmstgmslﬂﬁ?renm@sage forms, for

example, Rfrﬁlfaﬁﬁ barege@r o Eﬁmid&%dng fhetsbﬁarﬁlé Q&ﬁﬁ@ttbﬁﬁeﬁ@fﬁeﬁ&ﬂ@&ﬁ@é’ ftervals, or
N gy e t1an manne
for tltrat@é %ragg( (ac pnf)géﬁ%{: gglﬁge%ncer Aot ﬂo as's_y% ?OMI?QFS the kit typically
comprise@dﬁp(ygnsi far @Wﬁaﬁor@mtnﬁﬁyﬁe@r oviged Wlib edorcalledm@nmanaiend
Peter G NIVﬂts third edition, (John WIley and Sons,
ar {

For aami it i s Al e (AR voesiap P2 £55804 e 87 s e = ypcaty
the rangeh@ng it 1Qgy skehf asr Bimgeto tghior kxamhple 26leg & 5006w depéintids of caurse, on the

mode of E@rﬁlnfsﬁﬁﬂbﬁ %hd ‘éfflc§d§lc horgagxgi‘rr'l R; oral-rgl:ﬁnlﬁgt}dﬁgn Wa?té%ﬁrs :AQOtaI daily dose of
rom s 18’ S el opae e FVUIPRE PGl o S s 208 may. ot the

physicianfsodisanétian,( fal) oatside iohthertypichl eings diviesthetetn. Tirese slesages are based on an
average Qllirh'ﬁ{ WhbRst hélﬁHgC@Ev@th 5]abtogt %QQQO% 'ﬁe:phgsléﬂqﬁﬂﬁéacm} %e able to

eflned here are
detemind{Tosea ko PP RGBS gt Tefls otstoip et age. SrerasinaNta and the qigrly.

be prepared as depicted in Schene 1, and preparations

In order tc} nlip{? \%Z‘Jlssg'lﬁﬁo% Cpﬂ%feh E.I: tahs%& g\ﬁ&phwsgg}a %FI%d dﬁ%}@%% (éDD &f 4-Amino-1-
benzyl-6- N('mm%th*ﬂ;é)?» @lwddewﬁaF%[é 5(ciuyriqine-g-gng (exaple 35 g@ﬁ@aﬁes)sand
hydroxypfop§ i/ celiiBae (P PMN(E@ Iﬂ@ﬂn L\N‘ﬂe%@&@oﬁla%ib from Dow Chemlcal Company,
Midland, ﬁf):-rw%li BE‘Z?O%?/ 99 oﬁ?j/v% Fd*stzﬂ 8"@1 s@ton B\ﬁas Mmeg f_n%nta&q 2. ??29 wgter, 16.83
g methangl| $Hd Z8R p.\IM KOH (cpntaining 9.8 mg potassium cations), to which was added 51.27 mg of
the crystalline neutral form of 4-Amino-1-benzyl-6-trifluoromethyl-1,3-dihydro-imidazo[4,5-c]pyridine-2-
one. Next, 140.4 mg HPMC was added to the solution and the solution was stirred for 5 minutes and
sonicated for 2 minutes. The solution was pumped via a Cole Parmer 74900 series rate-controlling
syringe pump at a rate of 1.1 mli/min into a small-scale spray-drying apparatus consisting of an 11-cm
diameter stainless steel chamber. The solution was atomized through a two-fluid nozzle (Spraying
Systems Co., Wheaton, lllinois, Model No. SU1A) using a heated stream of nitrogen at a flow rate of 1
standard ft¥min. The heated gas entered the chamber at an inlet temperature of 85°C and exited at an
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Br ~oly ~la 'x01 Ixo'" d) (111) EtO" - Ot C' v OEt
(M1) (M) OHOOONOE EtONHO RL OHRL CEt R2
woOYbd7rop3sme) (1 X) R2 Acid or f) Base Base OH OHPCI/IBN07/000368
Nitration NO2 Chlorination rdgl INO2 g) h) R1 OH RL N
HRL A (X)) R (XI) RR R (XIl) i) RIYNH2 N -12

outlet terﬁ}}_fr%arﬁ%f ﬁjﬁl\lC.N }(_‘li\e/)%o gg?go i%%?sey%%s %@%n%cﬁc‘e@l lalpe@f\a!t?r%an #1

microcel@®se fiifer med@adi 1 mpbremizéjl 1 1R8(®téi@amd‘t&5,,bqéd unde B @RAd stored in a
, N-NL = : = :

.de.swcaté\'}'. Tﬁ%d%@%&éﬂﬁﬁﬁﬁ%%ﬁ,%rﬁm - ﬁ@@lté%gf%th%J\?F%

imidazol4/5-glpyriginesg1ong. 4.91% Potaseilpe8liquPENEERFT+IRNE | Bie Wigitvmrbout

60%. 1 H2 1 2 Reduction (XVII) N i N Cyclisation Ni NH2

,mo ERL) i o) RL\ NH XIX) RY R3 (XVII1) R Y,

R3 5 Schenme 1 depicts a variety of neans of accessing
For the a/eifpsa 9f doudt. refgieneasieain to “treatment” include references to curative, palliative and

prophylactic treatment.

The following schemes illustrate general methods for the preparation of compounds of formula (1), and

intermediates thereto.

It will be appreciated by those skilled in the art that certain of the procedures described in the schemes for
the preparation of compounds of formula (I) or intermediates thereto may not be applicable to some of the

possible substituents.

It will be further appreciated by those skilled in the art that it may be necessary or desirable to carry out
the transformations described in the schemes in a different order from that described, or to modify one or
more of the transformations, to provide the desired compound of formula (l).

It will be still further appreciated by those skilled in the art that, as illustrated in the schemes that follow, it
may be necessary or desirable at any stage in the synthesis of compounds of formula (1) to protect one or
more sensitive groups in the molecule so as to preveht undesirable side reactions. In particular, it may be
necessary or desirable to protect amino groups. The protecting groups used in the preparation of
compounds of formula (I) may be used in conventional manner. See, for example, those described in
‘Protective Groups in Organic Synthesis' by Theodora W Green and Peter G M Wuts, third edition, (John
Wiley and Sons, 1999), in particular chapter 7, pages 494-653 (“Protection for the Amino Group”),
incorporated herein by reference, which also describes methods for the removal of such groups.

The amino protecting groups boc, benzyloxycarbonyl, benzyl and acetyl are of particular use in the
preparation of compounds of formula (I) and intermediates thereto.

Unless otherwise indicated, R'to R” and Y in the schemes are as defined herein. PG' and PG? are

nitrogen protecting groups.

The compounds of formula () may be prepared as depicted in Scheme 1, and preparations 1 to 27
hereinafter further illustrate scheme 1. '

It will be appreciated that the amino protected group N(PG1)(PG?) in formulae (XVII) to (XIX) is: some
instances may be N(H)PG'.



WO 2007/ 093901 PCT/1B2007/000368 -28 a) A
comercially available nitrile (I1), or nitrite (1)
wonegavedil by any of the standard nmethods descPCiaB20071000368

the chemical literature, is_?ﬁacted with a halo

acetate (111), such as ethyl bronpacetate for exanple,

in the presence of a source of Zn. Tet. Letts, 1997,

38, 443-446 describes this conversion to afford an
Schemeghani ne of general structure (1V) provided basic

conditions 5 are applied to isolate the product. b)

| f idic conditions are applied to Step a) above, the

keuf)e%'éer (\@) is pragyced, which may then ge
v

reconverted #0 enanijné (|l V) Hﬁ‘"’bO/Sprara e sflep using a
sourge of aggEni am exempl € Frmomidimacetate. | n
Rehj a vari et(w)ofﬂzket oesters of ne gl structure
( I nt egycept, aboyeosynt hetic route at
in'ermedl ate ‘gJleL gam’ ne (1V) may then be
reacted with a(vlll)al yI anate (VIl) under basic

conditions sygh @s sodi um gt hoxi de, sodi um hydride or
pot assi um terf - byt oxi de tomll). J. Og. Chem,
1981, 46 ( 804 8Et0€S exanpl es of this
transf or mat in d) Alternatively,J thg enam ne (1V) may
be reactBd with 1@ onyl dichl oRide(VITPEto give the
ami dated formp (haf)) i R _t%he preggnceof a suitable base
such as pg @&T um carbgpate or triethylamne. 15 e)

(I1'X) may gden b reacted wWith a suitable base in a
separate stepYto ring close to the pyridine (VIill).
Sui t abl e base&"i ncl ude sodi um®thoxi de, sodi um h§dri de
or potassiu [t - bNiteatiorde. |]:1 VING,) chigink#¥gn .~ NO,
saponi fi ed ei t*rT’aci dic qr basi di t'i\'onq to
provi de tgy fpon xaﬁg ﬁ ¥
sul furic (% sodi um hydrOX|d or |ithium hydroki de
whi ch unde® t B2 i nfluence®df Meat, spontaneousiFF )
decarboxyl ates to give the pyridine (X). An exg h@vl\ﬁlf
this 20 transformation is described in WO01 101 49.

g) (X) may beNHitrated using anw,|iterature conditions
known to tho sl.anIIed inthe art, yhor exanple
m xtures of¥h ni fFi c’ aRetuaich f UNI C gCi d or Nhi xt ur
acetlcallg iC aC|‘6toFP t he ﬁ"t_)o
(X1). For' exdnpl &7 Bi oorg Ved]” Chiin  Let't . pi
(2),173-xvB, Fdes¥rpbes such,a Reransformati Qdny ¥ h)\'(
(XI') may be cIvI ori nated usi r\é}l a vari é%/ﬂof condi ti onsRS

/

Suc

whi ch converli | @yelisationyl groups to chelo
| omiglé 2 il ENPG PG,

t hi onyl ©hl orY de or phosphorus oxy

(XI I jun—Kt will b¥Happreciated by ﬁbﬁe Sidlled n the

art thatiehe twolhydoxyl gXouRs Iorln@pg¢@
altern | ea |ngNO

se atyel y or’ycon er)&

gr as hal ogen atom"*?or Y 38(*,13 inFat
Ster su&'H as a hethane sul fonateX¥ster or aly
o IRgor dkp éh(yl 5% fopat e ester. Exanples dit al T of NH
t hese proceSses apke 30 i ncluded in theefé/eotl ong2 Y
bel ow. i) (XNPEHAGs r/@aweiedioni t h NRG,BEG N ral B3
formul a R3YN | referent| | ynpeacts at the £KVI)
chloro grodp t g% (Q:X?_f?_'f ‘peident on the nature
of the R3 sonmg) di spkac nt of both

chl ori né'! gr oyips (pr a ninor Bhount of\l di spl acenent at

t he 2- ch{i¥r oRgr ovip f£an oc cuxylirp 2 F? not detract
fromthe ability t'$ secure predomi nantTy (XII1). 35 j)
(XIl'l) is then reacted with amonia or an ammoni a

equi val ent such as ammoni um acetate to give (XIV).

N

Scheme 1 depicts a variety of means of accessing compounds of formula (1).
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b)

f)

9)

h)

)

K)

k) (XIV) may then be reduced under any of the

conditions known in the literature to reduce a nitro
wanremabswi conpound to an am ne using for exanpPeTiBIN7/000368

or tinin HC, hydrogenatiom-in the presence of a

transition nmetal catal yst such as palladium platinum

AO{ lr}ﬁf}ke?}&%lk] %% C?%lec FE@{EO%S or ﬂ?%%ﬁ%% %{'%g%%? tllwé rsﬁh&'én:l methods
deerved D O O oTIHE Utz@twa Exvsactsy Wihed (alor @getptgq (1), such as
emylbrbmaa@wﬂé meeka‘mﬂe@ e phesasicelof b-soarch 0Ny, diet. et 2097 38, 443-446

os%}f) h(%hsg Gone/?r)smn {og%f%?%\% ééi] lﬂ{lrf) of %rg/etr{] %trﬂcgllfrg ?ﬁ'gér%giggd basic conditions

ar@azp@lfegno is@late theerediichphi ¢ puri ficati on.

If%blﬁi@rcﬁrﬂilﬂo\vi@ e apphed tb)StéBiéi) éb@vé Q&CEe@cﬁastM N) lﬁpr@H@deGCWﬁiéh may then
en at

o6, oo pd R BTt (T 5 S oA o R SPATEr™ ARG o cxample

ammdeivm @icétatecloritls waprasvariety ot ketoestel$ blegengiabstiugitirepfV) can intercept the
a:staL; mﬁeamﬁ%atmme&.a{e(ﬁp;anpl e, those groups described

Tﬁq.] : rog(ﬁ&tﬂléy é‘é?FCgeh gﬁs‘{j ith E_}%%FW%X aﬁen&j'hl uréqﬁr¥ﬁ%%condltlons such

ag 3adium ethokidy, sadidmSoytiside 0O DOtpssiunm tqmmttoxc:lgltarglwe\@u)erl @rg. Chem.,
1%?@63 (18P Jodoo3bab dg’éc%e?scéxb%leé Bf thik BEnefinBforS oup” ), for

AR i DU S B i PSP Ol BBy oy et

foero (id) ih trensesencd ctlal seitdbde base Isuehads pofassitve cprboade o1 trigihylamine.

(lﬁLrﬂQ}Pﬁleﬁ) G\ i %%a@b)éeb%la)m a%@ﬁarat%%epe%ml cq’ose to the pyridine
(Y

ose oups escr | rotective %f
Bﬁﬂs inskidg sogiym ¢iha¥dty Sedivip fydkidh o Slslé‘f"etlert puigyide.
(\)W)ti§theri kapodifiedliridepéithet dedic oMidsie \coadittbns Boprsyidd $18 prresponding acid,

fo? %&&m}ylkﬁﬁ &ﬁﬁeb@nc aci ép @Eﬁ@m 4~§,§ro§§§ o( h@ﬁ.m ?g&rb)gt{l;b flvﬂi(‘:h under the

condi
inflesies f heq’q)smn Beavali %ﬁﬁ'&my (3sas| P)g"(%ﬁekfé’”?i%t()é)ct‘\éoexé@p'e of this

trfmfoah&wh nm&mtmo@lﬁﬁw where R13 is a Cl1_6 al kyl
( glg‘i’l blg %ﬁ% c?d %%g? g)slaéﬁ%élm étr%{'lé Er(o%% 3\%§% rsl%h%%n? iy art for example
ughg @@smsmf m@rm a1 SUUricHett QrAv oS o agetia Andpigicasid lapEovide the nitro

pﬁﬁhﬁle axi).Neor 238Mble S Hiebrga Med ECR3AM. CiLEHQ r10D® T 618 8 790 78 Yéscribes such a
er aI kyl or aryl chl oroformate, cyanoformate or

t%ﬂ’? e, to form 20 (XX). r) Steps j) and k) may be
(CA)ppdyi leecchiapingtackisingsa sdrisiheof canditianh avhjsh genuMetthydrowngraypssto chlorines,

s&ﬁ Q9 @m&ﬁ/l Sadhidk e Bho%ﬁorﬁ@ gkﬁﬁl%hd@t‘b' ghR! (XIIF VG g§ @gﬁr@m&tb& by those

siga PR PE ok iwo syorie drebf 7Y bS STGLPER SR RoRg contered foan
alternaﬁvmmr@tgeot(p)édbﬂ &s anthein halbgea dhan, @y emaciivaind esterruels eha methane

X&J\t/@ Seter opQsthﬁdo%?nethﬁ@glfcrngfen&t@ Ek'érﬁ;ﬁ&' 8t hiNbe Eﬂégéj'p?&cgsses are

In schene 2) f turther manipul ati on can al so

'“B'Bdelﬁlé'é@e sectieeR RAly t o scheme 2 below to prepare
peamaswitt argenipealf gbarahibmullR3YNAR RiGeY pre@sdidlly reacts at the 4-

ch @ llO 39305 &g@é6§geﬁg%t ﬁﬁgﬂeﬂgﬁjrgoir thé RBY gﬁ)upfﬁb so\nebc)lsplacement of
both chlorine groups or a minor amount of displacement at the 2-chloro group can occur, but
does not detract from the ability to secure predominantly (Xili).

(XH) is then reacted with ammonia or an ammonia equivalent such as ammonium acetate to give
(XIV).

(XIV) may then be reduced under any of the conditions known in the literature to reduce a nitro
aromatic compound to an amine using for example iron or tin in HCI, hydrogenation in the
presence of a transition metal catalyst such as palladium, platinum or nickel or a chemical
reductant such as lithium aluminium hydride to give (XV).



<

(XXI) (XXI1) (XXIT11) ~ (XXIV) d) rr 9 N+f) RO

e) n~r,J H2 ry O B/ NH2 BB NH (XXVI) (XXV)
wOXDOTIob39ok i) g) N h) Na N NH N O0- (XXX) R61rPENIB00M0368
Scheme 1 | 99 k) a R( I)2NRN9NO-ry NO- (I)

He NHR6 i NHi (XXXII1) O (XXIX) | 1) R6 N 9+

) ()(Vzﬁﬁzrﬁ?en]oe rDhacteti ih A\Q&lrceQ)f xd;—z))Z(b subh B/ NE‘atBZ l&ﬂ%cﬁ%\@@pﬂosgene to

G RGeS 1 15 FHAREPBBRRc MDAy e WESR 1) Gt eiiged by car
ch¥othatograghic feifitatiren t hr ough a nunber of 5 steps to

) SREBLGE LU B0 LTS SRR 0 Syl o o v

E0gRR R e geplaget SHgiTHe SrWPE WHISRICRD &erIrpTeYes: Lmd%f mild conditions,

sUeh Q@Qﬂﬂhﬁyla{nﬂ@&ﬁﬁ diigRmire. 982 G058@mpR4Ihosog@lpeddstbed in 'Protective

Glrorl}tase EU%F? 5 %gﬁt?\%gys )o% TP(%Jeh}érat ﬁ/ éggim l%h& E@tep %t W&s, %?gqe%jltlon (John

zardous rea
Wiley g@r&‘@naﬂ@%dﬂ SAtiFEaN opapteret, ﬁagqswgﬁ-ﬁﬁ%lf“lr@t%ﬂorﬁpbtaa Afino Group”),
forRebrah sl 16l thebes@hples. be handl ed with caution. 10 f)

). l5 reacted using a variety of conditions which
n)- °)éer)é>gy &vﬁ to generate a diazonium species from an

p)AXP i togrodeprotectad upsterrgadetyiof ¢andigonssuitablefervemaval @f the protecting
r§b sbPéf &M P 1o JNE (15 OSH ! fBr Bkdnigid, ‘fhos@ gladpd de@&%eﬂm '‘Phdbtective Groups

C%\{ﬂh)g? I g)p{ q’ﬁ Je;&&%)rg%rtaer{sd et %@t LftS %It erdera?%&hn Wiley and

Sc(rﬁ{X’lBQIQ) impaytictilaechabler ¢, meuwsﬁy“mmnpm tmthszrramp @soup’3.and the
C&Em%f%é] eln@vdihe crude chloride, for exanple WO

3901 PCT/ 1 B2007/
q) Alterna’nvely, (X11l) can be protected gggg glﬁyl carbamate, R'*CO,X where R'® is a Cy. alkyl

X is halo, preferably using a strong base such as sodium hydride, potassium tert-butoxide or
lithium diisopropylamide in combination with an appropriate acylating agent such as
ethylchloroformate or any other alkyl or ary! chloroformate, cyanoformate or anhydride, to form
(XX).

r) Steps j) and k) may be applied to (XX) as above, and the products from this sequence can then
be regioselectively cyclised to (I) by simple treatment with a protic acid such as acetic or formic

acid.

An alternative version of the intermediate (XVIl) in which a halogen atom is present at the C2 position,
and forms a suitable intermediate (XXVII in scheme 2) for further manipulation can also be used
according to scheme 2 below to prepare compounds of general formula (1).



-31 benzylam ne. This step replaces both the C2 and
the C4 hal ogen atons with the am ne group. Any
wOROTAVIOOr Ssecondary am ne groups are suitabl ectaB2007/000368
this transformation. g)-i)-3the C2 hal ogen atomin
(XXVI'1) can then be reacted under a variety of
Scheme 2CONnditions to replace the C2 halogen group with a
— variety of functl onal groups, to all ow access to a

r range of sgbs ituted produgtsy(l). 5 For exanpl
;\1\ het )rocycl uplirtg to ( ) usi ngc)a [ange
B or ganonet glH+e” reagents s 4p8roni c aci d

zi ncat es, si um r eagent n):b'rat es, st annan Sxé
(XX1) gi ves (XXVW%%?' a vinyl org noIﬁ tallic reagent

as vinyl tributyl stannane and a pal |l adi um cat al

such as Pd(PPh3)4 gives the vinyl species (XXX) jairﬂd a
carbonyl ation reaction, in which (XXVIl) is treatfed

CO gas under pressure in the presence of a base
as triethylam ne and a aliradl um cat al yst t

/1 - products of fgener al cture (¥XI X
nn%unds of—structure— I 49@4&—@% 0 ke
I\po erPed to compounds of B (I) i n accd¥daricel ¢

WA gt eps n, o, and p of S(:)h)e\nn)a 1. J)-1) ( XXX)xxen
t henlbemani puI ated by oxidation to give the al dehyde
IIn en either [1) or (XXXI) can be
treatedwith g i ne i n\tHe presence of a b such
s triethyl am ne or reddci ng agent such a di um
g)yri acet oxyborohydride r pettively 150 gi ve the
rodugfs (1) (follown ® n,—e—ane=p of 9
schmenme\l). An alter Nersion of inter
Xl11) cqn b reparcna‘gxﬁckgo di_ng t oR6che d then Scheme 1
ken thro t o conpoun mrmﬂa 1) as f 8§ ows \
cheme 3 O C ' bkxx)g
NRlNRkNYI \/)Y-R3(XI

NOQ R1
d Y~qu%g) PGL. N.. R@ PG PGL.N. 2 PG, . NPGZ
N N~Oe)E--\ YRL N>==
\Rgir xxxvmv-@ g) OOV 1 1) F%jNPGz/

(XXVIF PGZ NH2 ~ N~O |

(XXIX) N o
AT
Scheme 1\ / Scheme 1 O ~A i
()]

Scheme 1

000K XXX

Thus, a commercially available dihalopyridine (e.g. dibromo, XXI), can be taken through a number of
5 steps to provide a range of analogues of general formula (1).

a)-e) Commercially available dibromopyridine (XXI) can be manipulated according to a modified literature
procedure (described in W02005026164) to give the intermediate (XXVI). Many of the steps between
(XXI) and (XXVI) rely on either thermally hazardous reagents or generate potentially thermally hazardous
products and should therefore be handled with caution.

10 f) (XXVI) is reacted using a variety of conditions which are known to generate a diazonium species from
an amino group, for example nitrous acid, generated in situ from HCI and sodium nitrite, conditions which
replace the diazonium species with a Cl atom. The transformation of (XXVI) to the pivotal intermediate
(XXVIl) may then be completed by addition of an excess of an amine to the crude chloride, for example
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RLR1'" 1 RLNRLNOO Y~-R3 RFTR6N O Y R3 R7R6N 0O
Y_R3 20 (XXXX) (XXXXI) (1) WD 2007/093901

wWeEeCH71B2007/ 000368 -32 a)-e) Steps a)-e) are BCWIBANT/000368
in nature to those descri bedi-for Schenme 1, except that
the nonohalide (XXXIV) is prepared to ensure

benzylanﬁ *I'ﬂigrk%ﬂ %lacé@B&g ihd Y2 @hd e cPharigen fthsChlith the amine group. Any
bstituents in |a?of?))§ ? may be
primary %?%ﬁ‘q?éﬁf ning HH’HPS are sujpleor ty t%%mf" 1%hs” known to
those skilled in the art, such as bromne water in
) Therfgrhaingea ptogoin YERY!!) seitiembe Besies Kndgs enerely gi spaditions to replace the C2
halogen @uMm I LinEriondb gi@lipd| 10XafloX)act@s b Beandeeof substituted products (1).

For examﬁ%eg E?:%@c% eﬁ;ﬁgk@ ggé\ﬂﬁﬁsng ? ?arngg ﬁ?(?'rgéﬂoﬁleltﬁlctrgﬁgents sucfh as boronic

acids, zinwateh, megnesiuvareebentsh upraigal stahanes @tat givges £OR(Bnaadny! organometallic
reagent sGEH S3RR) iolitQ sSrnénd Qﬁ a8allRfium 63?@@@95uchrb)s AdIPRRYXENSs @ Yinyl species

(XXX) awll%fnyrk%ﬁﬁ é‘%gcﬁlgn IB ém%lcaa(gk(gﬁ)egt g'g g&eg% h&na%mg%gsc’ure in the
presencet dfea pasedsieh sas( m?ﬂ‘lylar@lnmnélat E&"ﬁ@wm\ﬁ@t%)?htm giye §C!ifpf‘tfh'ét5 of general

structure A{ﬂklﬁg\‘i@%pﬁbﬁds( of! Qtrubtﬁres(smwn? biY SOt Barth&€ b8 \Wovertdd i€ BBmpounds of
|1 clisatjon N Nitration N NO2
formula (Q)ln(gcggrd@cthB P d g\‘ sch gme R R2 (X XXXV)
( XXXXI ) (XXXXI'V c) Couplin OHNNZ2 RLOH 2
i) <xqu xan theraye m@ylPH'ﬁteﬁlbb’é’X‘(jW giye e aigehyrirs@dXipand hen sither (XXXII) or
(XXX1) céﬁadehbéaﬁﬂﬁmﬁ I Winitdih &eaiéseher 6flacbasé budhl & tfietinddmiosomengducing agent

s G AT Sl bt e o r

schmemel®. i s described in Synthesis, 1984, 765-766. b) The
An alternﬁ%@gﬁrgtou i‘]%iq\@ Qﬂ@ch?] %ﬁre?%e?n Iﬁct:crg dt ngqﬂ g?freg% :?5% tlﬂen taken

through tacdémpduods & ¥armpladl) as faflgsri xt ures of nitric and suI furic
acids or mxtures of acetic and nitric acid to

provide the nitro pyridi . ¢) The chlorine
atomin (XXXXV) can thenggt?—&éﬁ(md under a variety of
conditions inghich a 20 reagtive organoneggl | ige

O reage can b t n@at ed, wi th the pre ence of
|\1 N?zra.ngu.l on\neY al ys or exa.g.)pLg a A,
8{lcate orp10 INC acid iR esence of | lg]\dl um
(xxx c al yst, WO 200¢LF%93901 PCT/ | BEORY/ 000368000(\;';3 Y\Rs
(XXXV) <)
9
PG~y .
q N>= 0 N : ) PGy~ -PG;
o) X e N
O
R17 NN
OOKXIX) 2
ooxxvy  R3
lg) (xxxvm)
PG1\N’PGa PG1\N’PG NH,
o >=0 i =0
R1 ‘\1 Z I\‘1>: R1 7 R1 Z N\
Y\ Y—
~o"Yo Y~Rs RRN"O R,RN" O A3
(XXXX) OKXXXI) 0}
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20

to give the substituted pyridine (XI). In the cases
where Rl1=H, a sinple hydrogenation in the presence of
wa 260riobadol e cat al yst such as pal | adi sed char coatTaB2007/000368
pal | adi um hydroxi de is effesiive. A further
alternative synthesis of the internediate (X) is shown

a)-e) Stegjl )sﬁri%%mﬁlfmre té tf%%gedé?créepfcp Scmnw e%épxm\ﬂe) monochalide

00OXV) PR 94> FSSERIY FAURoRY G H00RATY 1S OF BUBEr G (VD)
Schiff's base 10 (XXXXVI|) and heated to produce the
f) (XXXViy mai be erapfinageshendar a ivaiiaiy plaropsiions Anpwn ihispsepifiled inine\ag, such as

bromine \m%@ma Abn- ﬁ&&%@ﬁémgu&p&mm demetN gy thé CBORIMIEEOOMIX)I S
shown |n Schene 6. Schenme 6 15 OO0 0 H

a) (XXXl)@%_J' s %(%E@fa e%%%g' dod Sést LnRr Qﬁ%grgn% sEhdeld afbhse such as

iethyiamige on pigorel UGS hape) OV A BhSt R BB G0 Sve he estr
(XXXX). - 34 a) Ketoacids of general formula (XXXXVII11), which
are either available comercially or can be nmade

h)-i) (XXX RS thén (B r§é’cﬁ&ﬁl~fth cAtdnime RRSA(eb apset 8 Santdesf OXMMI) Awhich may be
%y% %{5’ ﬁ \é/l th source of C=0O such as
deprotect P’%[ﬂﬂ} edis AedYSH e in a suitable sol vent at

el evated tenperature to roduce n C i sed
An alterngflyp SYTEHEE of RRIVETRPIts (B S(Wi“ﬁc ?@e%{?’@&‘("ed with a
strong mneral acid such as sulfuric acid or
hydrochloric acid to el 8eieAgt%e t he C3-acyl
substituent and give the pyranones (L).
N

R2 CN
OOXXIN) Cycllsatnon )Nij\ N|trat|on N AN
o) o)
CI/U\/U\ R2
(XXXXV)
(XXXXr) (OXXXXIV _
c) | Coupling
OH
N NO,
l
R1 = OH
R2
(X1)

a) Any nitrile (XXXXII) which possesses a methylene group adjacent to the nitrile function may be
reacted with malonyl dichloride (XXXXIII) to provide the pyridines (XXXXIV). This transformation
is described in Synthesis, 1984, 765-766.

b) The pyridines (XXXXIV) may then be nitrated using any literature conditions known to those
skilled in the art, for example using mixtures of nitric and sulfuric acids or mixtures of acetic and
nitric acid to provide the nitro pyridine (XXXXV).

c) The chlorine atom in (XXXXV) can then be coupled under a variety of conditions in which a
reactive organometallic reagent can be treated with (XXXXV) in the presence of a transition metal
catalyst, for example a stannane, zincate or boronic acid in the presence of a palladium catalyst,



c) (L) may be reacted with a source of ammoni a such as

concentrated aqueous anmmoni um hydroxi de under heati ng
woaomasseit the pyranone ring into the pyridi neeT(iBdop7/000368

to intercept the sane integpedi ate described in

Scheme 1. Alternatively, several pyranones of genera

o Ol\cenﬁleasu%‘%utgcf gyblﬂer SX@' lhqp(:l: @asfeg Q\meFéoﬁW d C%an@%fb@@natlon in the
peompasisiohe s e SSRGS erees SRS Mkl Secive

escrl | I for
A further %B%%n%uﬂ‘re Sy{)@%ﬁqf%nter aga]‘{jet\ Q{I} ﬁsaﬁs\% ?1”%: g%'lgg %? §lgxgc essi ng
compounds of general formula (XIX) is shown in Schene
s  Schemes/- 15 Scheme 7 0 OPGNH O O O CEt N OBt R3YNH2 |
T~ Okt PGINH2 Na) RL NHb) RLNH RL A Y, R3 (LIII) Y,
R3 (LI) (LIl) c) Hydrolysis PG-~NH PGlLI~ NH OH N,
>0 Cyclisaton ROH Nd Al ) RL NH R3 (XIX) (LIV)
Y R3 a) Co rcijpl 'y avail abl e di chi oropyri di nes of
gener al ) can be reacted with an am ne of
20 formulfa R3YNH2 to selectively displace the 4-chloro
S ridines (LIT). b) (Ligy can then
tected formof ammonia PGL NH2 or
8 the 2-chloro grq n whi ch
3 dr%% atons are repl aced two groups
whi ch can )enoved under mld co gns, such

as benzyl am ne, jal |l yl am ne, di benzyl OH
di al | yl am ne. §Agg_for exanpl e, those

gups descri bed
in 'Protectivg”Gwoups in Organic 25 Synthesis' by
Theodora W&

(John Wley 2
pages 494- 6%

ene and Peter G MWits, thi(kyl edition,
Sons, 1999), in particular chapter 7,
Pro%$§ég8n for the Amno Goup"), for
A 01 PCT/1B2007/000368 -35 to
t hese exanples. If an excess of the ami ne group from
Step a, R3YNH2 is used, this group can displace both
In this mettod, 2malodyl ebter, nrembdxa)dlmaﬁuwter XX izrepeted with 3 Behiif' base
10 poooxvifB r%%telaxsd B3Rk pINGiRE offgekarki iBimbid.condi ti ons whi ch
o deprotect esters, for exanple sodi um
hydr oxi de or |ithium hydroxide to give the acid (LIV).
A further Seenatifemeans of accessing compounds of general formula (X) is shown in Scheme 6.

M ycllsatlon )ﬁj\ sapOnlflcatlon );‘j\

(XXXXVI)

Scheme 6
15

(XXXXIX)
<)

OH

NZ |
R17 X-"N0H
R2 (X)
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5 exanple, those conditions described in 'Protective

G oups in Organic Synthesis' by Theodora W G eene and
weev@r9soM Wit s, third edition, (John WIey andCHoB®)7/000368

1999), in particular chaptem-5, pages 373-441

("Protection for the Carboxyl Goup"), for

a) c?({s%tgér)(e‘?% fér&ufégm\fl@%a?@ﬁﬁ gre &her%b&&le%%m‘éhﬁﬂy Qrecan be made

rt
dlgﬁgmdby srPONifeatige of kegyﬁtaré of fqgmulaéy)a@fg}/rgacted wrt% 2'source of C=0, such as
1,dicamemydipti@spb an w suaabie eolvddn e elevited itevijermture do pfoduemthe cyclised

iate acyl azide 10 undergoes a
Pvﬂﬁwﬁ%ﬁgéaﬁﬂ in which an isocyanate is produced and

b) (){)qsq’g(tl)?)ﬁlggge?%ﬁldg\}\q rnal lr}é)m}/nfawé%g? C,s%c UbSt %egclid E)Ip h)%;cr’éécﬁg)ric acid to

elinfihate tedi3aday! sudameni mwmerllhﬂmmmesl(l-) An aI t er native
rreans of accessing conmpounds of general formula (I) is

c) heNbé etdie win & soulde Gchameni8 sNeh s NGnberiigleN aquseusBammonium

h;ﬁ?(on\ldé w@erl:gg) Eég Y ﬁiﬂﬁg tﬂé%i?dﬂf{;? rﬁ%ﬁ@qgw Idilneé\’()ﬁ,?H Pldrbht the same

inteyro ediae tdesiibeNiASchPRE2- NteNFéWWY @pvgglsoyfqnf(pes(gf \genergy formula (L) are
aBliable FomRéorMnérkitl Sourdds, WhiciRZan (el afjplied Qirex}ly (d\Bep, c. Conversion of

oSSR R o e PR o Al s e

fon xamplgWeIPR04730 LVI ) with an activating reagent, for

st G B s S B Py G BOERE i

material (LVII). b) (LVII) may then undergo a variety
of transition netal - medigieggfeoupling reactions in
which the 25 iodo group 1S selectively reacted with,
for exanple, a termnal al kyne. For exanples of this
transformati on on an im dazol e tenpl ate, sé’@dNHl\/Eg
Chem, 34(2), 1991, 778-786 2007/ 093901
PCTF B2 7/000368 -36 ¢ %' may then bg Bt
[ al® NAGINHZ i | et o
Non

of thls—t-r’an

azol e teﬁ'bl at':é1 see fd}"’| exarrpl@ Teﬁr ahedr onl
Chg93, 557-570. d) Theryp éom ne atom i @iQLl X¥~ga
mayLlf hen be hydrol ysed ypgler ei her strongly acidic
conditions, for 5 exanple hydrochloric acid or

sulfuric acid, or reacted with a nucleophilic $byfidrolsis

of OH, such as pG1\ oG
"NH O
>:O Cycllsatnon N[ AN OH
R1 Z ITIH
“R3 v~
(XIX) (LIV) R3

a) Commercially available dichloropyridines of general formula (LI) can be reacted with an amine of
formula R3YNH2 to selectively displace the 4-chloro group to give the pyridines (Ll).

b) (LIl) can then be reacted with a protected form of ammonia PG1NH2 or PG1PG2NH to displace
the 2-chloro group, in which two of the hydrogen atoms are replaced with two groups which can
later removed under mild conditions, such as benzylamine, allylamine, dibenzylamine or
diallylamine. See, for example, those groups described in 'Protective Groups in QOrganic
Synthesis' by Theodora W Greene and Peter G M Wuts, third edition, (John Wiley and Sons,
1999), in particular chapter 7, pages 494-653 (“Protection for the Amino Group”), for alternatives



sodi um hydr oxi de or sodi um nmet hoxi de, followed by a
m | der acidic hydrolysis to give (I). 10 The

wonv@voerdiate (LVII1) can al so be used accor di RgTAB2007/000368

Schenme 9 bel ow to prepare cgmpounds of general
formula (1). Schenme 9 15 NCNNC NNCN \>Br e) MO

Pl oBl Rl OB o o o o
displsge kgjh @P?Wafhedhch'WOWSNHz NCNNi | NO

Thé’ dsitéﬂ of lLIE) My b\rydRilysed aides avarizty 6 ddrditidds whigh are knolin Rideprotect

eitﬁr)%1 cgr e&% EEVT%%R&@:@%)E (rJrSIﬁrélF hﬁﬁoxﬁé (%% Col'tﬁzx%éld %LIV See, for
examnig thosersenitions de@t@ﬁ&n@lF’rotﬁq%@ Sreps lerfgawy Sypthesis' by Theodora W
G@éeﬁ@ BRd PelepGiM WL, Iﬂﬁd@ambral(mh)@ney A€ Sond, [1dod)siatpitigular chapter 5,

pﬁgﬁaa 3%3 gﬁﬁ(sr(gﬁeaﬁ iQn, férl'tég %ns greoup c()jree{ltgl%a{%g Ef)%%!sse' rgagents
(lAYeray therohe reatted with prerganbwbish isfkgpwieionepyast %‘cﬁ?@%’ﬂi@ an acyl azide, for

eiﬁﬁ%@@iﬁh&{wpﬁoﬁﬁlb@l aS&e  Urlder th@xlﬂﬂﬂéhéb of h@@cetheclﬁ@ﬁi\doiﬁlécyl azide
scribed’in rgtec ive (0

n ic
CRFERRE BRI APEP D B SpEPRPS RPRHTER T3 Jenbed iemally by ¢
amihot substituehi &th give\theeinidemacloBen(¥|X). 1 eGPy intercepiing itheubage intermediate
JdERARABY séherPges 297-347 ("Protection for the
Carbonyl G oup"), for alternatives to these
conditions. 25 g) The ketone (LXI) may then be

An alternaiiv ylearisodl atcessihgcorpesedsod gatera femula dpisehbarsiv Ssherte &s

c)
5
d)
10
15
20
a)
b)
25

sodi um hydride, potassiumtert-butoxide or potassium
carbonate and an al kyl at%ent such as an al kyl

hal i de, al kyl sul fonate trifluoromethane

sul fonate to give (LXII). h) (LXII) may then be
reacted wth ammonia, to cyclise the keto-nitrile to a
pyridine ring. WO 2007/093901 PCT/1B2007/000368 -37

NO._Thg bronine at orN§ NXI 1) may then be W} sed
un r\ r sgyongly cgpondib)i ons, for a Br
h@?c—&c—l—d— or I C actt—or reacte nEh a

HQNJC| phi | halogenatior bf suchc‘a'é"""godl u dr oxi de

or sod um net hoxi de, fol I‘6vved by a m | ¢gr” acidic.,
hydR®l ysis to give (I) R3Dur | ng the al coholysi R3S efs-viil)

glyevat ed tenperat U(L%fan | ead to the brom nejatom
g); di spl aced with c)lcyclisation
NH, y NH,
2N hydrolysis N
N\ ! O id—y'— N l \>—-Bl’
R1 N Y RN
) “R3 Y~g3
(LIX)

(LV1), prepared according to Org. BioMol. Chem., 2003, 1, 1354-1365, may be halogenated by
reaction of the amino group in (LVI) with an activating reagent, for example isoamyl nitrite and a
halogenating agent such as diiodo or dibromomethane to give the halogenated material (LVIl).
(LVI) may then undergo a variety of fransition metal-mediated coupling reactions in which the
jodo group is selectively reacted with, for example, a terminal alkyne. For examples of this
transformation on an imidazole template, see J. Med. Chem., 34(2), 1991, 778-786



c)

d)

5 an al cohol, which will then introduce an alternative
means of introducing the oxo group in (I). Schenes 8
wand7d9zm0e illustrated using brono (which is PCT/IB2007/000368
preferred), but it will be-¥ppreciated that other halo
atons can al so be used. 10 An alternative synthesis of

(L‘Vﬂﬁ rﬁd'\}ttﬁéﬂ'@éj 're%‘b@d (v?ftw elrﬁmbr?ra 36 QWTisé EheSillWﬁ ithie toel ;Q)ﬁtlme ring. For

xS o “?(tﬁ?"(‘t“kf‘\?}‘ %ﬂt&%{?}a’z\gtwﬁ'ﬂ‘e’\se’?@@)exa@PN g sgjen. 4903).
1903HH67M62D. d) N\ NO2 N NO2 \ Br C MeO / NH Br / NH
Tt(e'B%Hng atcgn +?@I)§)méy thelg |be<\ﬁwrb%éd Jrﬁieﬁénttkt—%‘t’ré@gly%mb&mdmons for

under tration con |t| ons vvq @@H h
exgaIrlg r@/erchoreq@'dawtsu'fwc qcid. RhiISRASD P 2 W“F'S?%‘f '8r3ﬂ'é’f‘?8 such as
sadiunt Mjdsoxidy Pesqaiaceettiokity, talighedisy a mider eeidic Aydeolfsisiiotgive (1)

anal ogue. For exanple, see the analogous chem stry
descri bed in W2005026164. b) (LXV) is treated with
HBr to convert the chlorine atons to brom nes (LXVI).
c) (LXVI) is then treated with any conditions known to

10 The mtern&e,c@a&p(L%hﬁ can o be L}sgg a@o‘dt@& %gh&\%w Eéu!;w f?)rbre,éal eC ﬁt{ﬁ}%&gnds of general
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20

25

azoni um grou

formula (It hen treated mnth HCI to produce the chlorlde

Scheme 9f

(LXVIT). d) (LXVI1) is treated with an am ne PGLNH,
or exanpl e benzylam ne to displace both the 4-chioro

===3nd the 2-brono groups to give (LXVIIl). e) The

f)

9)

h)

remai ni ng 6-brono group can then be used to introduce
a variety of substituents using 25 transition
nmet al - nedi at ed net hods, f exarrpl e Pd-cat al yﬁsd
Nati on, or ganometﬁ cross-coupl i
reacti §—vBra Sre) ZriMe lea&en@fs o V\AthM I%'Br
rea usi &%Fe’o 3@' N2007i_| 1
| B20Q7/ OCRPSBAYSiS. 38 cat al ys¥'s e Slanpl e Y
I:“Shovvn R# carbonyl ation pr odREs t he particul ar X
anal(gg e (LXI'X) shown. {kis can then be converted {5
a conmpound of formula (IS I n accordance W th sepmyltion
o and p of schenme 1. . 5 An alternative nmeans af

accgﬁﬁl ng conmpounds of gepgral formula (XIX) is shown
in SCteng 11. Schene 11 NH2 NH2 NH2 H YR3 NHMCq) g

Br [ N/&*OHMﬁFonSIN N l \§I7Br oyclisation o) | \>——Br
XN i) NN o N
) [ " ’ R2 /Y
R2 Yo e v .
R3 as
@ (L) (LX)

(LVIll) may be reacted with an alcohol, for example methanol, ethanol, propanol, or any other
alcohol, to form the acetal (LX) under mild heating.

The acetal (LX) may then undergo hydrolysis under any conditions which are known to hydrolyse
acetals or ketals to ketones, for example aqueous hydrochioric acid. See, for example, those
conditions described in 'Protective Groups in Organic Synthesis' by Theodora W Green and Peter
G M Wuts, third edition, (John Wiley and Sons, 1999), in particular chapter 4, pages 297-347
(“Protection for the Carbonyl Group”), for alternatives to these conditions.

The ketone (LXI) may then be alkylated in the presence of a suitable base such as sodium
hydride, potassium tert-butoxide or potassium carbonate and an alkylating agent such as an alkyl
halide, alkyl sulfonate or alky! trifluoromethane sulfonate to give (LXII).

(LXI1) may then be reacted with ammonia, to cyclise the keto-nitrile to a pyridine ring.



RL RL RL RL (LXX) (LXXI) (LXXI1) (L)(XI I 1) C NHBn
N2 C _N/-Cd) _i \ N~Oe) ~o RLNA / NRLN

wO208/0B®91 (1) Y-143 (LXXIV) (XIX) 10 a) (LXXpCTrAaB2007/000368

sequenti al | y hal ogenat ed t o3mi ve the di hal opyri di ne
(LXXI') under a variety of conditions which can

Th@BFWﬁorﬁ ihakag %y%é?%e gjl%é@”mi& hler strDIRR aNlcc-‘condltlons for

XA Pl pdld Sttt S chtadiss WD ypcRoRl I, Slidp &1 GH such as

sodien hyoxideoomsodiond snditiokide] fpliewed bylaxddet peidic hydzglysihie give (1). During
tk@ea?dohgl?slé: Qﬁg %uagvatééf-%%,a r)atu and@&ﬁtohﬁehﬁr&:l {Ilb b&H& displaced with

remal n ace
apEEPISh Bt S Ry Meces o0 ety meanso! (RIS S g1 oxo group i ()

preparing conpounds of general fornulae (X), (X) and

Schemes g 82?7’ g%ﬁ%ﬂ%%ﬁh %@& Br%g.g (\éﬁnﬁh é%{%?e%uﬁ%ﬂ%% gﬁ%Qélat%&thﬁ\?ther halo

atoms caryalpg beyiqRe- O (LXXV) O o (X) Oo (XI) R6 R6 e ONH H

RLry ~NCO R1L '",dod N (X) R Y-R3 (lI) a) Thus, a
comercially avail able am de of fornmula (LXXV) may be

10 An alternative syndiigsigiof the intarmpdiaig I(X\d|) éssshewn irf Sgheme i hgipw. a
Scheme12ialkyI-1,3-acetonedicarboxylate in the presence of a

MeO

15 a)

b)

c)
20

d)

e)
25

rong base, under conditions which lead 5 to the in
situ formation of a nitrite, via dehydration of the
starging am de, for exangle using a comon deBydrating
such as POCI 3, SOdl 2, A or triflic an ydr'ge.
condi ti of®s | ead pH ‘i to the fornrti ﬁ 2
i b) (X) “may be ni {lr at ¢d
,to t he nmegiHo 2ibed in Sc toNgj ve

I
( )&%V) (LXV) (LXVI)

HN
HN e) N N
N NO, N NG,

| I
ZNH Br NH (LXVII)

\

0 (LXVII

(LXIX)

(LXIV) may be treated under any nitration conditions known to those skilled in the art. It is known
that transformations of this type proceed through an intermediate N-nitro analogue. For example,
see the analogous chemistry described in WO2005026164.

(LXV) is treated with HBr to convert the chlorine atoms to bromines (LXVI).

(LXVI) is then treated with any conditions known to those skilled in the art which convert an
amino group to an N-nitroso or diazonium group, which is then treated with HCl to produce the
chloride (LXV).

(LXVII) is treated with an amine PG1NH, for example benzylamine to displace both the 4-chloro
and the 2-bromo groups to give (LXVIII).

The remaining 6-bromo group can then be used to introduce a variety of substituents using
transition metal-mediated methods, for example Pd-catalysed carbonylation, organometallic
cross-coupling reactions via Sn, Zn, or B reagents or with Li or Mg reagents using Fe or Ni as
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c) (X) may be saponified and decar boxyl at ed accordi ng

to the nmethods described in Schene 1. 10 d and e) (X
wono(7dbloocan then be converted to conpounds of PEOAB20DA000368

(1) using any of the nethods- described in Scheme 1.

Met hods to prepare prodrug derivatives of (1) are

cal W]In t éfalﬂ'fpfgeshgnﬁn té@g%nylﬁtwﬂ?prmeﬁﬁe Qﬂ'éﬂléﬁaﬁé\é%i(‘:@) shown.

Trﬁ ‘53” “1‘6" @:?fé“f%’tef@ REYEPIUHH ohforrgia (i in graen rdgice d‘@ﬁﬁf?ﬂﬁ fs© and p of
schérhdi1.a. reagent which features the group R4 or R5

attached to a suitable |l eaving group in the presence

of a suitabl e base provides prodrug derivatives of

An alternalyieymeag iof agspssingicempRIRES of geperakfarmila ORfds shewn in $ahema 11 o

al kyl halides, acid chlorides, chloroformtes and
carbanoyl 20 chl ori des Q% 1belovv. WO 2007/ 093901
PCT/ 1 B2007/ 000368 -40 %%L—gngs 0 Halms ClI~R9 01~0 C
NCR R9 R9 Suitable bases include triethylam ne,
|\,r,:il|sopropylethylg,qnne potaSS|un1cq@bonate ceS|unn
carbon di n1aydr|q§ and g-b t?;jlthlunl Alra %e
Sﬁ+veﬁﬁs canfjargo be—used>to effert Yhis
ansf or mati on,N i ncl udi ng but liMtedto T
mcetonitrile, di gpthylformam de, hl or onet hane an
ethyl et her. I IspeC|f|c ch0|ce of bot h sol vent
45e can influe )the regiosel ect WKy of the axmm
alkylatlon/acylation reaction i.e. whether the

reactin 'gr&up i s appended td&"®he 0 atom (R) or ﬁhedN
atom ( or exanple, t tion ofeya par
— 1ot eculle_wi aﬁ“bth [~ chior of t =% The prese K?zﬂ
A\

" tri&hyManihe in DCM\MIIH1 glve’gredoninantlﬁ10
acyl ation. TORN | of the abovepg®actions and the , Y-R3
prepar a8 of novel startipggmaterials discloseé in
the preceding nethods are conventi onal and

a) (LRpge egavientially halegroated tagive the sihalogwidingrtiXXl) Bder R yarigty el gonditions
wHithIch® rnlffamce analog&’_( £67/ o1 dxampRNOE INBSARISPHOMHE Was efcOr

[ I esired oducts. wi. | nown to
o) LpRplsAhat FeetetbviPran e 8 SSNGA Rrotre FOMEE 1o, 0T BPiR o the two
coppeunds daPd!) anddLX¥H). exanpl es and preparati ons hereto.
c)-€) ﬂa% dm@d rcema&ma dexRify Mdy@nednbeDSIised iR BmbRRG Héloé@%%&@ed and
§¥ naﬁologlcal activity in mamml s,
ﬂwnﬂq#,l%ﬂ?ﬁ@nﬁﬁwgwg )-Mor e particularly, they are usefu
in the treatnment of a disorder |n mhlch the
nmodul ati on, especially agonis

ed.
A further method of preparing compounds of general formn?ae (X), (Xl) and (I) is slqg)wn in Scheme 12.



10

15

20

20 In a further aspect, the invention further provides

a conpound of fornmula (1) or a pharmaceutically
weaceEmbadol e salt or solvate thereof for the trearmBwwn7/000368

of a disorder or condition-sshere nodul ati on of TLR7

receptor is inplicated. 25 Thus the invention provides

a conpound of formula (Igkh&he o Phar maceutically

acceptabl e salt or solvate thereof for the treatnent

of a disorder or condigfion where nodul ation gf TLR7

receppor is known, or lcan be shown, to prodicea

beneficial_eétfeqt. I A yet furtther aspect Nthe *
corgoungs of the imvestTon are useful ingh @®at nent

of yi i nfections u 30 as infectio au by
n gﬁ%ﬁ}V|rus a her%e%§ QX% (e.qg., HSV-I,QHS%\Bl?,aSj

CwW, or VZV), a poxvifus (e.g., an orthopox us such
as variola or vacciwmig, or nnlluscunlcontagi nm, a
pi cornavirus (e.g., hi novi rus or enterovirys), an

orthonyxovirus (e.g., gnfluenzavirus), a paranyxovirus
(e.g., parainfluenzavirus, nmunps virus, neadHes
virus, or resplrator%{sgncythakéwﬂqﬂ>(F¥§0 N N
coronavirus (e.d., Ri o a pap8vavirus é

papi | | omavi r uses, sucg(as those that caus N@hs
warts, common warts, R 35 plantar warts), a
hepadnavirus (e.g., hepatitis B virus), a flayjvirus
(e.g., hepatitis Cvirus or Dengue virus), a

a) Thus, %E%%ggrklraiys?\é?%bge éra@s jeEfam t VI 3}5@?\8 %R/bqa?;re%lﬁ%qjy% a%lony] diester, for
example LOGRY- (I),Q%é@n@ﬁfﬁfdogﬂﬂéﬁtﬁ@ pre6éhce ofld sttamgdpade) uhdies conditions which lead
to the in ﬁtﬁﬁ@rﬁ‘?atlor{ b AP QNELa d?gtlohm? tHé"éﬁSr‘ﬂﬁé Q:‘ﬂld@rfér H)?a‘?ﬁd}lal uélr\b a common

he treat ment of P C Vi ction
de*‘yd'at"ige‘igef“lﬁ“Ph &8 PRGe 8PCky 'ﬁ"e“ E'bﬁ'i'ﬁ'ﬁ GH'&i\édr iglg- Tt“ﬁ%e ?‘W\?@ﬂff% '8?1’ difegtly to the
formation uisthd dihydraxypyridime (X)unor s or cancers includi ng but 5 not
limted to carcinomas, sarcomas, and | eukem as, e.g.

b) (X) mayBsiHkPENstEaceEiding EMhE hid@idBs ddsBiltdld it StHem@arts igive ().
Kaposi's sarcoma, nelanonma, renal cell carcinom,

¢) (%) maf%eéaem%nh ee&s@a&ﬁate&‘ Qécemr@ th m& 'dGanSéH‘uﬁ @bﬁeme 1.

tiple nyeloma, hon- Hodgkin's |ynphoma. In a yet
d and e) lS)Qré h@('i)t %‘?\Ptrﬁ%a 6’§§ e?tS&TTP?O H&’ﬁﬁouﬂfi top%r E\X%g:dg@g :{M{%{ (t)he methods

describedjim$csemedns i ncl udi ng but not |im t ed to infections

eria t he Esch hi a,
vethods § REETERRH BN aR A 1) R ST RGO BN i ebsi el 1 a,
Pr ot eus, Pseudonobnas, Streptococcus, Chlanydia or
f ungal |nﬁﬁpt|ons such as cand|d|a5|sNFﬂspe gillosis,

hi st opl as §|SH cryptococcal  neningit|i In a yet
furtherN N the congpgums of th NLOﬂ are
usef ul [0 treat (help | 1's (ThY) nedi ated

dise &9 Dabbagnmgt al EZ2S N, Inﬁgnt

003, [16: 199-204. incor poraked hdrein by
reference)q2 i ncYugi®ng but not linitedrfo at6pig
di seases, such as atopic dermatitis or ecgem,
Sch osinophilia, asthma, allergy, allergic rhinitis. 20
—QﬁﬂL—Sn a yet further aspect, the conpounds of the
i nvention are useful for the treatnent of danaged or
Reaction efcastivegpareriticampeirids avith scraagenh whigh dealureshifleegsoupl R” e Feattached to a

suitable lefabiﬁ B@:ﬁp S Eh%cgttresefnli’ée of® @H%fé%%s@fpré\ﬁb%s |p%6ﬂ§§ RS of L) Suitable
ses

aut o e
regerts {550 B dTE AIRLE 4PN PHISGRrer ) 9 E B TG eles 3 carbamoy
chlorides shioen beapounds of fornmula (1) and the pharmaceutically
acceptabl e salts or solvates hereof, may be
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adm ni stered al one or as part of a conbination
therapy. Thus included within the scope of the present
wonvEbson are enbodi ments conpri sing co-adm nPETABLNDON03GS
of , and conpositions which-¢4ontain, in addition to a
conmpound of the invention, one or nore additiona
t herapeutic agents. 30 In one derrbodl nmeat, conbi nations
of the preseph%ﬁnven/ﬁfn i ncl Jde treat fientgwith a
conpound of@f or nul o OrcC barna@eutycally
acceptable salt or solvate therébf and she or nore
addi tional agents having anti-HCV activity, i.e.
agents which can inhibit a target such as, but not
Suitable Hases tnelid¢ driethy@uiMdSIliiprpotnylethylab®e, pbigSsiurprcatbenate, ¢48Nm carbonate,
sodium hym%t,BaﬁH RlbSiyMinidiC\A Fé‘ﬁbé( @E@%ts éﬂg\éléﬁ@hée‘aﬁﬁ Cétﬁgéﬁﬁs trlé@{ormatlon

including Btft "QUFW%&&WF qc?]'télﬁt\;&ee dmlﬁnylf%{p'nélmlup& dlpf? qumgtaarfeoand drréphyl ether. The
specific chaitecoff lentio Belyen ey | kabe dan iinfluence ehe megidselegtivity of the alkylation/acylation

reaction i. P%eme?{hg ‘?éé&ﬁnrﬂa%r&?p é%ﬁe&?e@ﬁgth@ beaﬁctrﬁ g}ﬁ’? oﬂhé ﬂl a%m I(]Fi“) For example,

the reactigqy ‘Pfaé gacrgrgrﬁlq}queﬁ/gth othyl gglgqofqﬁmatgm qucqr?sgagen%f trlethylamme in DCM will
give predoniifismfly Oiadgatioael gosi vi r, val opi ci t abi ne, HCV- 086,
HCV 796, EMZ702, BI LN2061 | DN6566, NMR83, SCH 6 and
VX-950. WO 2007/093901 PCT/1B2007/ 000368 -42 In a
All of the fabpverfepctionpacd ierrrepardions RhPP\Shetading Materipls clissipped in the preceding

methods arﬁ\/cﬁﬁ\idnﬁéhal a6d dpifobriatatdagerts \ahd Feastichosgpaitioes ot their performance or

preparatlon als mél gs %njoz:ec% ?s‘%rp chétmﬁ(t‘l%uéesﬁgd &rqu.%&cﬁ PL@W f kr'?oﬂ}n to %ose skilled -m

the art wﬁl@@éﬁwr@?éo 'MfafPL‘ﬂSece’ﬂE'R? andrihRexasmples ard Pf%’é@ﬁ?@r@fet% In a
further enbodi nment, conbi nati ons of the present
e coms G o 4 LT e Mo e BT S p mammas
including Aumanst amrfe padicylardy; they aegt useaftien dbé tregimenb gk aodiserderein which the
modulatio® @dbdciaadonBRt biviLRglis Apfcdted. Sel ected from HIV protease
i nhi bitors (Pis), non-nucleoside reverse
transcriptase inhibitors (NNRTIS),
nucl eosi de/ nucl eoti de reverse transcriptase inhibitors

in a furthétj\lgggb&) the%tlor@mrlﬂgpﬁﬁo&ﬁés aa&%t)%d"\&' f%hmllé‘ fh kb'rta M&ﬁnaceutlcally

i nhi b
accep‘ab'? Ff”ét ‘Eﬁ?‘?’i‘}e Hﬁfﬂf %‘p 1’&? tﬁﬁ“ﬁe"é ot %FE@% ‘§|°P” ‘é‘iﬁ‘d’l‘{‘eéesmP%?“BH of TLR7
receptor is implicaietior s) , i ntegrase inhibitors, prenylation

inhibitors , RNaseH i nhibitors and mat ur at i on
i nhi bitors. npl es of NNRTIs include, but are no
Thus the 'PYQW'?’E?IOY'?FS %pcg@qqugq] Qf fopppiye dbqr a p,i@,mflgﬁg ICﬁéy agoepiakle @alt or solvate

thereof for( @ peatinemtroe h,disbMer d2&ndiddrr aneére infodylattbdl LR reveptor is known, or can

be Shown,g?ﬁ,g%%#gﬁ?ﬁ%fefgapr avirine, rilpivirine,

1- (2- hydroxyet hyl)-1H pyrazol - 4-yl ] oxy}i sopht hal oni tri
in a yet fuhﬁér Bpephihe rcra:amun'usaﬂ the/inaé‘rmerpﬁrabnb@rulsm{hbsreamhwawﬁ@ irfidctions , scuh
derivatives

as neoicSicabBh YR 8T o PRI By ARERZSTEL Y’ § ) g pomis
(e.g., an @TthXM'Q-@dsqch aﬁﬂaﬂgﬂ%ﬂgﬂ“a E(amﬂuwmo%n@gmgum) a plcornaVIrus e.g.,

rhinovirus aBF a&ﬁé}bﬁ?’uﬁ) | G| ldﬁﬁom@débnr@r e. POt ﬂﬂhéﬁzh\ﬁr@s)t Oa &ﬁlrus (e.g.,

paramﬂue%aglquvmp%@ \?r;&g,{rh%érs[ vig o%reg@r é@f_‘?yﬂf)%la rrU% a co ohavnrus (e.g.,

SARS), a pPROvavr0s (e@,l p@mllcm@wr@s&ssmohmmsa@at @me@@l@[)warts common warts, or
plantar waq'EP 4!4% é%@‘ 8§7nrQYP pﬂé\ﬁ\? s r(@bh}‘\gpatms C virus or Dengue

virus), a reftrpﬂwﬁ &ﬁ)éle?'l Fstjvlg F}]as Qﬂ\éi’éﬁ '8\}'%5‘152? é %boia virus or marbug virus).
]Joct-3-yl}-2-nmethyl-4,56,7-tetrahydro-1 Him
i dazo[ 4, 5-c] pyri di ne-5- carboxyl ate or
pharmaceutically acceptable salts, solvates or
derivatives thereof, nmethyl 3-endo-{8-[(3S)- 3-(acetam
i do) - 3-( 3- fluorophenyl)propyl] 8-azabicyclo[3.2.1
]oct-3-yl }-2-nethyl - , 6, 7-tetrahydro-3H 25
i m dazo[ 4, 5- c]pyrldlne 5- car boxyl ate or
pharnaceutlcally acceptable salts sol vates or

o "
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or derivatives thereof, and N-{(1
S)-3-[3-endo- (5-1sobutyryl-2-nethyl-4,5,6,7-tetrahydro
we od4oosdodazo[ 4, 5- PCT/IB2007/000368
c] pyridin-1-yl)-8-azabicyclef3. 2. 1]oct-8-yl]-1-(3-fluo
rophenyl ) propyl } acet ami de) or pharmaceutically 30
In a furth@P ‘é@p(&tamee Solitds glé%@ﬁtl&r ard el Al fﬁ@stretanﬁé’n?%? Hepatitis C viral
Exanpl es o entry and fusion 1 nhibitors include, P
infection. 3r e not |inited to, BVS-806, BMS-488043, 5-{(1 S)- 2-
[ (2R) - 4- Benzoyl - 2- net hyl - pi perazi n-1-yl ] - 1- met hyl - 2- ox

In a yet fuﬂh?{tﬂﬁéﬁl}ﬂg oﬂﬁ)&b@é?j ?\%riri\ghlrib%'agé G B dat £ & cancers including but

not limiteddyp _cgr_c[nergpg , SACPBRE Y lepkamias ¢19. FAUEP A ¢ carcippmanrengl Cal parcinoma,
Kaposi's safcomaOmeélarvupiey tenar d@Eb&r@m@m@ nySiogedUlyéukba Az eHrdrikelymphocytic leukemia,
multiole enlfrlTJl [ I‘tl% E‘)IS IfUVI rtide SP-01A, T1249, PRO
ple mor (id(g olP e CD4, conpounds disclosed in JP
2003171381, and conpounds di scl osed in JP 2003119137.

In a yet fuﬁﬁéﬂ'&éb&‘ﬁ e cdrrlbbhr’iﬁstdf’ [LH(’(;) 6@?;\%;}%&3 0@ tAGEut bﬁkﬁérlad @ungltlbnd protozoal

testions gy AT 5214 s AHICHR. v B PRETG) Lc i agpus  Eschertia
Enterobadm 0Sdi0endas, Stepdiooensds  dileslieds e (PretausNOPsaBlogRNaR} 7 Saptococeus,
Chlamydi& OBP QLHIES ifléchibs0S86h 13 WEARISMA 9RBOgilleds] histoplasmosis, cryptococeal
- hydr oxypyri m di ne- 4- car boxam de derivatives WO
meningitiss 007/ 093901 PCT/ | B2007/ 000368 - 43 di scl osed in WO
03/ 035076, MK-0518

In a yet fu(ftﬁerg%ﬂ%c'rt gl‘kl)égﬁd;n plaun?dstd? yRZiheafortark luseibiHo treat T- helper cells (Th2) mediated

diseases Eﬁ?ﬁfﬂ'%ﬂq B?q%gt%l aﬁ""b)/ gglﬁl)%fgct SF&QP%S& 198-20¢h incorporated herein by
reference)) BIOILEIBG BUt noi@BHiOd B/at¢pid ts B389, sudhixasidpirsdenhatjlis @ngdzamaogpsinophilia,
asthma, a"ép%} Bk Minki@C! ude, but are not limted to, HVG CoA
uct ase | nlhl bitors, such as 5 statins (e.qg.
atorvastatin). Exarrpl es of maturation inhibitors
In a yet futtherlagigket, ThelbonBodids dif the Invghtiot @ed usgiu) fobibt trsatmeaicdf damaged or ageing
lﬁg& as PA-457) and al phaHGA. 10 In yet a
skin such %Q&Qﬁ'rn aﬁ% \érrgnt conbi nations of the present
i nvention include treatment with a compound of
In a yet fhﬂmdndsaecﬁ lthe coOmpounp @F HARC RUérition lakey useta ap it tréatanit of autoimmune
Vi e or nore
diseases, §l%:(§l a?tcg%hg dQQAes%{Eg& E\ﬂarhmglroﬁl(?{?wte%]s%tag{ imted to,
antifungals, e.g. fluconazole, fosfluconazole,

The comdohﬁo%carfamiae(l)oand e rmﬁﬁ%&@icﬁlly RREMAAC EAHs1 Gl soivBted -hereof, may be
I Nt

admlmstergéﬁt%\? 8{“} 8r g(og%”ﬁ‘ﬁ%r? &'m'/ pgngh%s 181: Fci gx\ngﬁﬂm tg? sct:cwg of the present
invention arp @atbngmpnt@fcormpr[s@g rcgfadmmtr‘ﬁwo@; ansl compesiians Wiigd contain, in addition
toa comp&!n@%f P¥ifventloRBn¥ lof 62 adbiRSfRBRbeutic hgedistnci cl ovi r and

val cyte for the treatnent of cyt onmegal ovi rus (CW)

retinitis. In yet a further enbodi nent, conbinations
In one embédirhérg, qmbipetitins iohihe ptesemt inveoliandeclddedmament witki 4 tongpound of formula
() or a p&%@é&H%‘thcceét%lﬂélﬁor( $olvatPtheftoP %ﬁ& @ﬁ&@“hbt“eaéc]d)ﬁonal agents having

te th
ant-HOV. SRR 1 ASAS VLY DA BigEH RN ehb B AR eV Bapraei. HoV
NS5A proieiiyHICY 16348 @oateinj HCV wdlymgrdseWHC setatipmrbiegdeo BigN amtitkepro2@se, HCV
helicase, %‘PWB‘P&% 'é]?e”nk)@s of 's&&nll&%tsaﬁgawtbru{ Heor%”hnﬁé’cpm E?r“%fk‘r&ws pegylated

s) oxi d I nc tamns A,
'nterfem”%@tgape@'atﬁﬁ?r%é'fa‘%% ﬁ'&d P%‘ﬁ@"fﬁf‘i’ﬂ"r?'fag?%t Igrg?iRe '”t%é-’ﬁlfy(ﬁﬁ albumin-
interferon Gifa) |@nidudaed)irbaesin) emaRiabirs (erﬁzﬁﬁimeecggc;]snﬁrhaaloplcnabme HCV-086,

[ ich conprises a
Hov-ree, AR BB S oes W SohB L e ¢

presentation of antigen and an adjuvant. 25 Further

conmbi nations for use according to the invention

i ncl ude conbi nati on of a conpound of fornula (1), or

a pharmaceutically acceptable salt or solvate thereof

with a CCRlL antagoni st, such as BX-471; a beta

adrenocept or agoni st, such as salneterol; a

corticosteroid agoni st, such as fluticasone

prop| onate; a LTD4 ant agonl st, such as nontel ukast; a

o a0 g

o g,
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al pha inhibitor (e.g. adalinunmab); or an

I mmunosuppressant, such as cyclosporin or a macrolide
weuadr/0aoit acrol i mus. There is al so included wechirBon1@00368

scope the present invention,4gfonbinations of a

conmpound of formula (1), 35 or a pharnaceutlcally

Ina fuﬁgpgﬂbm%m ?An“bln% io %odf\ﬁ?et ére%g}l? ention l@cq.{% rgerﬁtn\é%ngwt g\mmpound of

herap agent
formula (i) gr ﬁ&h@"@fsewé@"a@éwpwecﬁraltm éolzaiﬁﬁ@mw apfl onérer more TLR agonists e.g.

agonistd ¢1TERS, TUR7, TIIRE #ITYR RAGKHE. t 0 i ncreased exposure in
patients. Increasing the exposure in such a manner is

known as boosting. This has the benefit of increasing
In a furtihes emdpdinenlc gonatfinations of theporseat infentidvanéluredreainent oftHCV-HIV co-infection

with a cérﬁﬁﬁiﬁad Bfioth@a P& ﬂhﬁﬁlﬁﬁcéﬁ@a]lﬁ é?:c%ﬁ&ﬁleeé’é?t dr Q&vacté‘méreof ﬁnd one or more

he net abolism of t

cy as.an
aciiond), A a5 (IFORR BRI | Y 59781 UBLSB (RS mpEmucisoside roverse
transcrigtsegefititors (NNATIRdnuslebsitiey/nuekbade( @vaééﬂ;ansermgmshubutors (NRTIs), CCR5

antagonBl%r hentd \f%léﬁ/lnw P thg%ré‘cﬁﬂn of 125% nidhich mhlblﬂhthe entry of HIV

ronps transferase and sul at|n enzynes

o a tafh Gl GURE 25 e SRIGES) Vs SHeRS P85 BrepUaton i uioieg GhseRH innibtors
and maturdtiomiplyibitves. used t o i ncrease the exposure of a patient
to a conmpound of the present invention are those that
act as inhibitors of at |east one isoformof the

an
Exampleéyf)fo NNRJ s insluge P@Ygfgg)mt 'ﬁ?r‘rﬁ%‘ efayirens, SldBYGPP% eevirapine, TMC-120
(dapivirif@y,PRO- 1245 attraviene, belavieinef DrRGC-083,\DRGIE1H bi;ﬁéi/lrinBCrhlpidlﬁne Bt{t3 5-Diethyl-

1-(2- hyd?l)rxgtet@@t 1314Abm2§?9 lyli‘c%}/}lsgmmﬁfmtnlg ?Pgrmag\ﬂ: gaqig agcetp&ab?'e salts solvates or

derivativei, HPISP} COB782AB, Gca0REd, Mii15% celangite. anshiicaelic pyimidinone derivaives

as discloséd iaVe@ i08/06223gui navi r or ket oconazole. In the
above-descri bed conbi nati ons, the conmpound of fornula
or a pharmaceutically acceptable salt or solvate

(1)
Exampleg |9E£EBP agigaoniihiagludes bytase netilimitad)ton T AKY 79reBC-BR 125, ancriviroc (formerly
known a8 SCHRE)SViedv@e (fdriefyKridhn @b S@)Pﬁ@ﬂfhafd@fré'@ PROL140 e&plavnroc (also known as

cw-e7o R UALEN, Tcskd) SHBLABEBE W' BT iR ldelamincy-oc
fluorophqjyhmpmyg@emglpxplqﬁiz tlecjtPehita-mbthyl-4,56,ddgtrahyrizo-1H-imidazo[4,5-c]pyridine-5-
carboxyl@é &} ﬂia‘iﬁé@hémﬁ:;ceﬂﬂtﬁe QQ@%&% @Qg%tl\;ggxhé?&f Qﬁétf?)ﬁ 3tegdo-{8 -(3S)-

3- (aceta’B\%n)f%g'fE{DWQ},{ime or. su

@/H-@r-ﬁzaégygﬁiié ]°°t[3t yl} %mp@yl@e’s 6 7-tetrahydro-3H-
imidazolpplpgidiret fcarbhiatealr bharsheruticep scdeptablesaltsy sdivadet oreisiivatives thereof,
ethyl | AGhysig [?dg)%gééé?ylann@)@-(@-tﬂby@pl’%ﬂQ)g)cfepgl? Eléké’o‘?c{yhl&s 2.1]oct-3-yl}-2-methyl-

recl

467G BT iR Ry SraTieoviF g Bagpmageticafly copptable salts, solvates
or derivatigesp thenabf,0lnd dlr{(MH)-3-[%-br)dog(B-Isbblitsyt-Dmethyk4)%6, G!@étraﬁfldra-1 H-imidazo[4,5~

c]pyndm-@%@%ﬁ@%o@ ]Xct%C};ﬁelp(ggig%r%p')ﬁe%%prﬁ{gl}éc%kam Ff or Sapihgrmaceutically

und ‘or maceu cm

acceptab@(fgg%a§P't"“|‘t8?l°rcd8f‘rﬁ“}’§|t?ﬁje%{ compound of for mJI a (1) as
defined in any one of the preceding clains,or a

Exam pleg @I"gnﬂpsﬁd FLE%P %‘ﬂ b:t(%g m%lu@é1 %r [T%% %%{ l b %lfi g%g?&cfoggggﬁ 4|g§6ﬂ3 5-{(1S)-2-

[(2R)-4- BW‘%%(' %ﬁ'éthﬁ'rp'ﬁﬁﬁzél bvih*r Wﬁ 'c&@@aﬁtwy}a%meﬁbpwmmdme-z carboxylic  acid
methylan@ideC iapd en{(ss -X[(AA) B-BRInESNRAENF-R eréﬁr'i Wi] a-niihyl- Q-BX@ethoxy 3 -methoxy-

N- methyltb%h'ia % e%?n?t%g (8, Elfugﬂlde:%cg ngl% A ?)C%%pk@@emgg spluble CD4,

compounﬁ%@lﬁ@%ﬁﬁmdl’ 293(719%1, An@ eprunds discidsed imJP20031)19t87. a

t aut omer t her eof or a pharnaceutlcally acceptable salt

or tautoner for

exampieg b BRI S, AviniBiess FERBG, oLt aftnat FEHed I LFREROBTO, GW-810781, 1.5
naphthyrigipetdtcatboxamidé dem@tlﬂélﬁR?isclcrsedeptwo 0306204, | matpedids (Mgclosed in WO
03/04756w5&n%u@3(bq§m9émlq Vﬂlf) Oélgﬁggéb & |51h)}aFc1x?pyI‘|rﬂH‘ngmec{art{oqgrjaﬁg derivatives

or a pharnaceutically accepta e ‘sa

sai d conmpound or tautoner in the preparation of a

medi canent for the treatnment of a disorder
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30 or condition in which nodul ation of the TLR7

receptor is inplicated; (vi) A pharmaceuti cal
woaogaesdi on i ncl udi ng one or nore additional PCT/IB2007/000368

t herapeutic agents; (vii) Adpharmaceutical product

(such as in the formof a kit) conprising a conpound

disclosed 9{1\/\@6%& IN?IT -841 8?5 { PH(B é-t\'f g&ﬁ{aﬁ@tyl)q{] (@-ﬂuorobenzyl) 8-hydroxy-1,6-

I’THCGU | da Yy acc sal d
naphthyn@mﬁé%rhwa@vdq- diselsrasin WthQ,;?Qﬂ G\ﬁ ? i}/ ZH@%P& I'ti onal

therapeutl cally active agent as a combined preparation

Example{cﬁ gretnylg ? %st lhclﬁo(efo @utaaﬁ' e rcﬁ rllmlt%ﬁtosﬁﬂl r%huéiés% r?rn)ltors, such as

I sor at| on o
statins (e-WLmW%ai'ebt or is inplicated. (viii) use of a conpound
of formula (I) or a tautoner thereof or a

e

PA-457)ansdilpbahi@At for use in conbination with an additional
t herapeutically active agent for sinultaneous,

o st GBS P 4 P O SR kBl oo
formula (Hnpt cEtaedacedi@aly rycepiahiet $addsavate ;oe@ph'@mphomergof and one or more

addltlonalddégéﬁlé d&dh é%r b&%gillr@ge@@o Whelifyarpd y! ﬂifcbﬁ&iol@f fodiluBdnazole, itraconazole or

wrconsza SR 5 B GReh rLSY SSTl,Prtin, docorasn,
and pacliaké! éartthey Geatneoindf ADS selaetrSenasts sHrcd®; 200 2idOI9@H (amivirsen, foscamet,

gancnclong‘H-A Ia@ﬁ%r 60 ggﬁl%ent o?’é&ﬂérﬁ’éd&]éln%s((bﬁﬂ ?rettiﬁitﬁ.orrer t her eof

maceut | cal | y "accept abl t or solvate of
said corrpound or tautomer. (x) a process for the
In yet a fyrthepeiidintsmt, e@bmainatm olthel preferft dwantioa include teatarettawiti@naempound of

formula @)h% %Oéha(?l?\a@euﬂgﬁ\g% Vatb'l cabd ¥r s@l@&@%@r@!}fe af@! dne ¥ more additional

or tautoner. é ‘%cer {qh hamid
therapeutiogaentsi Higle pRBAFS thes eﬁ@c'maﬁ% WPB; MoluFhe I9%igst FGigPpagPhamide,
thymostlnhdllh uﬁtﬁrhﬁhk @fAd anﬁdﬁxal dupblbraenits (. Do antidxidkts,iocleirgnyimeis ANC, E, beta-
i ch 0 i,@n j, Nidd e
carotene, glg% s% urL ﬂg%m CE'%I t%?gr{ ?Pﬁéa& 19 5{1@%@hm£jc?§a éeridt gmlgge Seg. the
immunostnigsing @om@ex BOM). Abich-£OmPpISS awe?q"@ fpimydalion Eatenapineg g multimeric

5presentlaﬂﬂ'&éﬁtig@ﬁalﬁd)&séd]u\iéﬁl scan) Bn Benzyl br Broad d
dd Doubl et of doublets DMSO

D| met hyI sul foxi de ELSD Evaporative Light Scatterin
Further c@pebimatiphsoiar useSsceting tortas prenfion BaldmeImiinaiesetd %Pgwﬁf formula 1),

ora pharﬁgt!:eulﬂ:a‘ﬂ\‘} héRpRbRY%ak BNoRAiel thdledi WA tCOR QﬂaQ@ﬁgﬁkmdhEas BX-471; a beta

Y- T T e
LTD4 an@Bpent,r susic @pymoritelies; RimpuscatinChantraanisly ﬁacgﬁhgs ﬂotnvaly@ bromide; a PDE4
inhibitor, %&ﬂﬁ%r f:f EEVor rby astONCORSOh Kbk R 8§ cSibsdol RBdeb BR rofecoxib;

m z Mass spectrum peak
an alpha-2-delta igand such as gabapentp n or pregabglm a TNF receptor modulator, such as a TNF-
alpha inhibitor (e.g. adalimumab); or an immunosuppressant, such as cyclosporin or a macrolide such as

tacrolimus.

There is also included within the scope the present invention, combinations of a compound of formuta (1),
or a pharmaceutically acceptable salt or solvate thereof, together with one or more additional therapeutic
agents which slow down the rate of metabolism of the compound of the invention, thereby leading to
increased exposure in patients. Increasing the exposure in such a manner is known as boosting. This
has the benefit of inc‘reasing the efficacy of the compound of the invention or reducing the dose required
to achieve the same efficacy as an unboosted dose. The metabolism of the compounds of the invention
includes oxidative processes carried out by P450 (CYP450) enzymes, particularly CYP 3A4 and
conjugation by UDP glucuronosyi transferase and sulphating enzymes. Thus, among the agents that
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Reacti-Vial TM Reaction Vial avail able from Fi sher

Scientific, US q Quartet s Singlet t Triplet ~*
wGhemioozdo1 shi ft denotes the point of attachmenpPCTaB82007/000368

Exanpl e 1 4- Am no-| -44-

- benzyl - 6-cycl opropyl -1, 3-di hydro-im

may be uééill"’l@ 9&%1‘2338% fhb Q%stgt‘er}ﬁ 27 Qﬂﬁlt e m&@gﬁwpmsant invention are those that

can act as4mmpqc19q of % ﬁasqon%gﬁm ogthe y@p%m%SOﬁCgPéq%ﬁa;y@eﬁmT%lzsoforms of
CYP450 thatdndy g lplgnefldallly -ihilted ircl@eut Qre2mintinjtedves CYEi 42 Al XR2D6, CYP2C9,

CYP2C1 9| eﬂfl M@g@l Slg % @rﬂg th]aprg%f ge &eﬁ?@ﬂﬁb%%gﬁ?&l@g qﬁgare not limited

W se ad lon O
to, ritonavs, sagyiavjr or %°°ﬁii3@eure was heated at reflux under
overni ght. The m xture was allowed 5 to cool to room

In the ab@?gg%‘*ﬁ%dgﬁ‘gﬁ%gﬁ%{h%ﬁ{°&? Lé@rogmk{gm uid élz gg% har ' g&h:@é?l%;%é%table salt
or solvatettherggf\pad other tefageuticiEgenis) magse @ﬁﬁln@tﬁr @g‘fl%lﬁftﬂpsage forms, either
separately BF G@bnjrickibrt vitB| dlchNgihel hd P 8rds &Sthair DN be GQlin@gBitation, either

simultane%ul%& ctzrlclst&lgqe QOE\P 7"*’8%3 f%%!}g%m%ﬁ%@ qunfm(nsp%n nq }_iggnt mg% be prior to,

concurrenf with, piHjubsequey- tqthggxd(nmlst@thq)of thg offwr gormpnemhaggrpi&s)
O 77 0.73 (m 2H) HRI\/S for C16H16N40 cal cul at ed

It is to be 1395 a rerjce 111 F at rTlpclude cuémve paﬁ)latlve and prophylactic
aB%'ﬁ%‘F & i’?ﬁ 'T 30 HJ& f”

treatmentj dazof 4, 5-cl pyridin-2-one NH2 H NN >=0 CH3 N
1- Benzyl - 4- di benzyl am no- 6- net hyl -1, 3-di hydro-i m dazo[
was 15 suspended

il be apySeitRE el e @H’E‘}“°3H’6L§%n'ﬁ%5’gﬁ“ﬂ?%sp8%f% 10% Pd( OH) 2
(7mg) at roomtenperature, 60psi for 6 hours. The

(i) A comﬁo%g& bi BB Uf & é:—‘ta%ﬁwf* tetRf 6:Ca Eﬁkfrrﬂ&éﬁﬁh@ail? QéHebtaBl'el&lt ef solvate of

and the filtrate was t evaporated in vacuo

Sa‘d°°m‘:i°5"da?5t%15°é‘?ﬁe gum The gum was dissol ved i n net hanol
(i) A phamtudejticaladompbditah conippising lai @apogrel ofdothuiead) addefinpdiin anyeche of the

precedmgtééf%ﬁg L)P{gia&gﬁmgmﬁj&? Phy ?rﬁalrdﬁdeﬂ@:aw taﬁ%étéb éﬂa&‘o' soMate of said

ropriate fractlions were co Ine
com pouncbvmnmréagqﬂfﬁ%e Qe ergnee pharmAeeufizally accepiRpls @ﬁﬁp'%&a
(ii)) A compBirideof S6rmul, (1) BIG. tautomer thereof or a pharmaceutically acceptable salt or solvate of

said compound or tautomer for use as a medicament;

(iv) A compound of formula (I) or a tautomer thereof or a pharmaceutically adceptable salt or solvate of
said compound or tautomer for the treatment of a disorder or condition in which modulation of the TLR7
receptor is implicated;

(v) Use of a compound of formula (1) or a tautomer thereof or a pharmaceutically acceptable salt or
solvate of said compound or tautomer in the preparation of a medicament for the treatment of a disorder
or condition in which modulation of the TLR7 receptor is implicated;

(vi) A pharmaceutical composition including one or more additional therapeutic agents;

(vii) A pharmaceutical product (such as in the form of a kit) comprising a compound of formula (I) or a
tautomer thereof or a pharmaceutically acceptable salt or solvate of said compound or tautomer, together
with an additional therapeutically active agent as a combined preparation for simultaneous, separate or
sequential use in the treatment of a disorder in which modulation of the TLR7 receptor is implicated.

(viii) use of a compound of formula (I) or a tautomer thereof or a pharmaceutically acceptable salt or
solvate of said compound or tautomer in the preparation of a medicament for use in combination with an
additional therapeutically active agent for simultaneous, separate or sequential use in the treatment of a
disorder in which modulation of the TLR7 receptor is implicated.

(ix) A method of treatment of a disorder or condition where modulation of TLR7 receptor is implicated in a
mammal, comprising administering to said mammal a therapeutically effective amount of a compound of
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20 1H NWR (CD30OD) ™~ 2.31 (s, 3H), 5.01 (s, 2H), 6.40
(s, 1 H, 7.31 (m 5H). LRM5 (ES+) nmz 255 (MH).
wexenTmhe08 WO 2007/ 093901 PCT/ 1 B2007/ 000368 - #ZT/1B2007/000368
1- Benzyl - 4-am i no- 6, 7- di met4dyl - 1, 3-di hvdro-im
I dazof 4, 5-cl pyridin-2-one NH2Z H NN >=0 CH3 3 CH3
formula (1} aaﬁ{&éﬁﬁbr therdbbd X g»ﬁgﬂnfé@elﬁlcitydéoﬁﬁdtmé sdit Sr oAl D sdidic8Mpound or
zo[ 4, 5-c] pyridin-2-one (358ny, 1mml) was taken up in
tautomer. ot o (10m.) and acetonitrile (25m.) and RhCl (PPh3)3
(x) a proc¢sa3@ iy, prépBaiivn o a waspadd eidfoimmulaier p tautdmen tierenhdr a ipbarmaceutically
acceptabl%%iid#"s@lv&t@g&aﬁb%hﬁgurﬂiorﬁﬁﬁénh’é? for 16h. The m xture was

coo| room tenperature, and then
(xi) certainngyeldptermadiaiesidisclosrA Nereing t he resi due purified by

col umm chronatography on silica gel using a gradient
f 4 RShlch e fviations and
The mvenﬁén Igﬁll.lé 4é<%€oly %W%%ﬂ?j e&%rgn)ge i which A (W viations an
defmmonSlar%se@s 2.14 (s, 3H), 5.13 (s, 2H), 5.34 (s,

703731(m 5H), 10.38 (s, 1 H. LRVB (ES+)

69 [
|Z{Ben%yl ZM;E:(%@%%Q#J é{e ggz‘%?r}[l grlman}/ldl ne- 6-
é‘ﬁ’pboxyl i ¢ Aiogehede ﬁ’gﬁss'égPé?mlcmkl@'saFan\(PRF't%ecadel N 3

Benzyl
é Benzyl 4- Qen&yl am no- 2- oxo- 2, 3-di hydro-|1 H i m dazo| 4,
c]pvrldlne 8- carboxylic acid nethyl ester (0.029)

was taken uPoubletsul furic acid (2n), and stirred
wapi dl'y forpddpe:Bsdoudie® reaction m xture was cool ed

, and ter s. added, which resulted in a
E)):R@gzpi t at eﬂa\mﬂ&gﬁ\d\@é@fi Itered and dried in vacuo 20
FbShi ve theE‘tapprlaéveddwr‘;wQﬁlT@ringﬁg‘)ﬁoas a white solid. 'H
MR (d6- DVBRectAd isatiod- Z&tnfesscaﬁgH) 4. 95 (S, 2H),

& 20+7V\%02(()g]'7?t6’§ 96?“5%‘9P|‘%§5’(‘5§%&?@§6”§ iy 8 Exgirrrz)l égg

éqA_m no-1 -Bealent 6- pyrazin-2-yl -
FHVdr 0- 1 figH ﬁé&flLﬂiOﬁT\/féE@Sﬁéc‘fjrb%mZ' one  NH2

'H NMR Proton Nuclear Magnetic Resonance Spectroscopy
LC-MS Liguid Chromatography — Mass Spectrometry
LRMS Low Resolution Mass Speciroscopy

m Multiplet

m/z Mass spectrum peak

Reacti-Vial™ Reaction Vial available from Fisher Scientific, US
o} Quartet

S Singlet

t Triplet

a Chemical shift

* denotes the point of attachment

Example 1
4-Amino-1-benzyl-6-cyclopropyl-1.3-dihydro-imidazol4.5-¢clpyridin-2-one
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HN N>=0 N\ NN
N2, N-4- Di benzyl - 6- pyrazi n-2-yl -pyridine-2,3,4-triamn
we 20r@0smms / 0. 261nmol s) was di ssol ved in DVF PETABI0RE)00368
and CDI (95.3ngs / 0.523mmw46s) added, heated at 60C
for 5 hours then concentrated in vacuo. The reaction
m xure was then dlssolvegkln conc. sulfuric acid
(3mLls) and stirred at ro mteqmr&urefor 30m ns.
Ice was then added ic eaplti on and quenched by
pouring onto K2C03 (8 mis). It was then
extracted with Et OAc, r sodi um sul phate and
concentrated in v . 1 due was purified by
col um chromat ogr aghy. Mre particularly, EtOAc then
95:5 Et OAc: MeOH was used to x}ate the two
regi oisomers to give the title @ nd (15ngs) as a
pal e orange solid. 'H NVR (CD30D~480MHz) " 5.10(s,
2H), 7.20-7.40 (m 5H), 7.55 (s, 1 H), 8.45 (d, 1 H),

4- Allylamln%‘?%eg%ﬂ chP{m pr?{)g‘ 143-d£\§dr? i E%zoleaj Eéﬁlgw fg@ 41 ﬁmgg g o()lz(;nmol) was
dissolved 15, SHP PN @i G5k & O-IZIMG, (WG AdodJolipweR by dsopwise additon of
BF,.OFEt, &7@1 Urzﬁwﬂil)bﬂﬁbzmktuﬁ?mrmbﬁb iatireflusylindsEN ovbmigpt. rrde memﬂe @as allowed

to cool to r]oora t%rﬁn‘)enraextuge and Ereg tl?rﬁmﬁpar})ié@‘c‘nnglbg "lgl%gh S 39‘@'ﬂltrate was

ororonet ane t irm azo e was | _
concentragedda rag @l ieygivel the Zawds| (150 Eplamp shtomaggrapivs dhreyghyiieg eluting with
98:2 95%0(5@%86%?5?3@8 frtiblé Borhdundt@ 7Mg)disSan otOiHlite @blinat er was
- added and the orbanléﬁbgygr 3Ei i sol ated, dried over
'H NMR (CogDR)ST Frassag 7 (at, sHpB@6t(h d H.0B.00k(st 2kad.ced r@\(mdﬂﬂh 0.85-0.80 (m, 2H)

orrors AT iR incton Yoriaai ar aos

chr omat ogr aphy on S|I|c&ygmbb @si ng 4% net hanol in

di chi oronet hane to give 140ng of a m xture of 2

| somer g.AnfiReT8 peHzyitdWnSin il PE-dlhRIrdmidd2614&-dIANR2SNEA S

di ssol ved 1 n Z2nL of concentrated sulfuric acid and

stirred at roomtenperature for 30 m nutes. Water

(5m.) was carefully added foll owed by potassium

carbonate (5. 29 untilpkk-& The m xture was extracted

with ethyl acetate, the organigc |ayer was 5 isol ated,

dried over magnesium sul fate agd the sol vent was

renoved i n vacuo. The dﬂﬁae es du%)mas purified by
|ca>§a usi ng 1% amoni a

and 10% net hanol igH ronddt hane to give 10mg of

the title compound afld 6 nmy of Yhe other isomer. 'H

NVR (CD30D) : 7.38-7.2 (m 6.58 (s, 1 H, 5.05

(d, 2H), 3.65 (m 4H), 3.4 2H), 2.4 (m 4H). LRMS

(ES+) mz 340 [MH + 10

1-Benzyl-4-dibenzylamino-6-methyl-1,3-dihydro-imidazo[4,5-c]pyridin-2-one  (34mg, 0.08mmol) was
suspended in ethanol (5mL) and hydrogenated over 10% Pd(OH), (7mg) at raom temperature, 60psi for 6
hours. The reaction mixture was filtered through a short plug of Arbocel and the filirate was then
evaporated in vacuo to an opaque gum. The gum was dissolved in methanol and preabsorbed onto silica
gel and was then purified by column chromatography, eluting with 5% methanol in EtOAc. Appropriate
fractions were combined and evaporated in vacuo to give the title compound as a white solid, 7mg.

"H NMR (CD4OD) O 2.31 (s, 3H), 5.01 (s, 2H), 6.40 (s, 1H), 7.31 (m, 5H). LRMS (ES*) m/z 255 (MH").

Example 3
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Exanpl e 7 4-am no-1 -benzvl -2-o0x0-2 3-di hvdro-1
H i m dazof4 5 cl pyridi ne-7-carboxylic acid
woyael7apsopyl nethyl - amde NH 2 H N N >0 N vPCEIBL0OI/000368
15 1-benzyl - 4-di benzyl am i n¢-2- 0xo- 2, 3-di hydro-1 Him
i dazo[ 4, 5, c] pyri di ne-7-carboxylic acid

cycl owrséayin MR- 6,?%@1y(—ﬂ,@-ﬁﬂydr@urﬁ@ﬁ%&ﬁ-cﬁﬁﬁrﬁi—@@| ved
1 concentrated sulphuric acid and the mixture

mas stlrred at roon1tenpﬁ§@ture for 30 mnutes. Once

conpl eted, the mxture uted in 5nL of water

and pot assi um car bonate S a ded portion w se until

pH 12. The nixture wad¥ V\g@ed 20 with ethyl

acetate (2x501L). The gaflic Vayers were conbi ned,

dried over MpSHA @ dnt  renoved i n vacuo.

The residue was puri °fi ed E’{; cpl umm chr omat ogr aphy on

silica gel using 20% of CHat ha Q. et hyl acetate to

give 1ng of the title compound. (ES"-) mlz 338

[MH + 25 Exanple 8 4-am no-| -bey 7-brom

0-6-nethyl -1 3-di hvdro-imidazof4.5, cl pyri di ne-2-one

WO 2007/ 093901 PCT/1B2007/000368 -50 NH2 H N~ N >=0
1-Benzy!l-CHaliysnBno-6,kdimethyl-1,3-dihydro-imidazo[4,5-c]pyridin-2-one (358mg, 1mmol) was taken

up in watét (ML‘? Qan a&ﬁ&ﬁtﬁﬂe (@:‘mﬂﬁtam’ hﬁéi})%‘( oL peeing-o. ﬂ’nﬁt@l? Qﬁﬁa@eg }nodhe portion

and the sz e F@rge e EHOLI5H ] BBV ESHG A8 ORI o g peraure, and
then conc&dmtf fnovdcoovehdhiire Inrsiioe perified Gy, coluthrO8morodtdgraphypw siea gel using a
gradient oﬁBﬁﬁ{i’gésﬁﬁEp%M‘ﬁéoﬁﬁd £f{o?oqh@@tle&i‘3ﬁ1§%$r§1r9§%rﬁ§éﬁr§wr§ ng 29%).

he m Xt ure was I n wat er

v GEOEE IR AP, S bRt el (v ?Pg?%‘"*zflqés'%)ﬁﬁﬂs . 1)

LRMS(E§?hﬁﬁﬁb (Mg renoved in vacuo. The residue was purified
columm ~ chromat ography on silica gel using 10% of
rrethanol in ethyl acetate to give 15ng of the title
compound as a brown soIEixdmgleHI NVR (d6 DVBO) O:

rdﬁlg éc%rbo%{/_'i)c’acua n:r)é'i_i'\vl ester

NH,
N
N™
o NI )=o0
Z >N

1-Benzyl-4-benzylamino-2-oxo-2,3-dihydro-1H-imidazo[4,5-c]pyridine-6-carboxylic acid methyl ester
(0.02g) was taken up in sulfuric acid (2mL), and stirred rapidly for 15mins. The reaction mixture was
cooled to 0C, and water was added, which resulted in a precipitate which was filtered and dried in vacuo
to give the title compound (10mg) as a white solid.

"H NMR (d6-DMSO, 400MHz) O 3.75 (s, 3H), 4.95 (s, 2H), 7.20-7.50 (m, 6H), 10.20 (s, 1H). LRMS (ES+)
m/z 299 [MH]+



10

15

20

Exanpl e 9 4-am i no-| -benzyl - 6- net hyl - 5- oxy-1

3-di hydro-i midazol 4,5, cl pyridine-2-one NH2 ONH N
wo007@bi®ON 15 4- Amino-1 -benzyl-6-m et hyl - PCT/IB2007/000368

1, 3-di hydro-i midazo[ 4, 5- cl4gyri di n- 2- one (20ny,

0.08mmol ) was dissolved in 10nL of dichl oronet hane

t hen 3-chl oroperoxybenz%@ ggf,d (15rrg 0. 09nmol ) was
added and the mixture |rrnre

room t enper at ure for

%ndm'g' zecheov er

e conpound. "H NWR

vacuo to give 5ng of the tit.l

(CD30D) 0: 7.40-7.20 (m 5 H26.59 (s, 1H), 5.05 (s,

2H), 2.45 (s, 3H. 20 LRVEB (ES®} mz 271 [MH +

Exanpl e 10 4- Amino-1 - beNzZVl - - met hoxv- et hyl ) -

3-di hydr o-i m dazof 4, 5- cl —oHe WO 2007/ 093901

PCT/ 1 B2007/ 000368 NN CHI 3", ON
b

1- Benzyl - 4- benzyl
I no- 6- ( 2- met hoxy-
i dazo(4,5-c]pyridin
stirred in concentrated sul c acid (2m) for
30m nutes. Water (5m ) was adde the m xture
added drop-wise to a stirred solution of saturated

N2 e R oy o ity (e F8 R Rol] e dosotved n our
(5mis) and (D¢ R5eAmbsd AFEEMMols) ededohegiedat §0°% foy s s thed) qopeentysigd in vacuo.
The reactmn)?ﬁlk{fr@ wab tHef ARBSIPed A ToRE B@fuﬂé Qéid BMISHndBArred at room temperature for

somie. 164 s AU S8 e O e B oS o

was then akifasted with eEttDAd; ldeed ovep sediuin agphate ard! goasantrgtef linvacye | Thg residue was

purified b%ebgéﬂsgv ctﬂ'gh@ I’NNBIOG mulaﬁ 2=18Ac dhéhrdd:5 Ebhe:MeOH was used to

separate the jwR I‘Fg@&élﬁ?l‘s IVG @ﬁﬁ% comgg’l dh(pgm%'g% FWE}%e E?J ghpl N
'H NMR %3?0%0@&[ gsbﬁg?ﬁhé@) 2627’402( ”?ltl)h%y(seﬁh)"aa@(d 1H), 855 (@, 1H), 94

{&-i'm i'dazof pyri di ne-
(s,1H) N2 H N N >=0 CH3 O'/~N N

Example 6

" 4-amino-1-benzyl-6-morpholin-4-yimethyl-1,3-dihydro-imidazolo[4.5.clpyridine-2-one

NH,

H
A~ N
AL

AN

N-2,N-4-dibenzyl-6-morpholin-4-yl-methyl-pyridine-2,3,4-triamine (240mg, 0.59mmol) was dissolved in
20mL of dichlororomethane then 1,1’-carbonyldiimidazole was added (91mg, 1.77mmol) and the reaction
was stirred at room temperature for 48 hours. 20mL of water was added and the organic layer was
isolated, dried over magnesium sulfate and the solvent was removed in vacuo. The crude residue was
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H [2-(1-Benzyl -4-benzyl am no- 2- oxo- 2, 3-di hydro-1
H i m dazo[ 4, 5-c] pyri di ne-6-yl)-ethyl]-(2-nethoxy- et hyl
wQ 20d¥/00zm0bani ¢ acid tert-butyl ester (64ng, 0. 2emaB10)7/000368
was stirred in concentratedosul phuric acid (2m) for
30m nutes. Water (5nml) was added and the m xture added
purified by@o%n‘%hﬁ:?na‘idﬁr%h?% Elﬁ(%dgé% A 490 Phe@fansidd Hi&lﬂ&r@ﬂethbl@é‘l@@ﬁ/e 140mg of

| eve a yeous was .ex S
2 mixure 31 2 RS 64 % R EUTHSP Kbk SPBSHoRcFaatyeq fy 2L o cOncentrates
sulfuric acRIGnE efittadadt edmttempdrataredoraB0yraihlitesy Véadéri(GnL) Wes caiekdtiiv pedegffollowed by

potassium c%fhgﬁé{g (é’?gﬁt{nﬁlﬁﬂ a’f\kﬂ%g q‘ﬂ%%le ‘\‘n.%%}l%cteﬁ Rt %k%&%@ YheQganic layer was

isolated, dgpgqug magp@mmlmqndm% solgent g@s ﬁ;nq/efi i \éécgg :ﬁ%tsclﬁlé& residue was
purified byl EdlémiE Odpemkashr &y aotly edilicawgsiobLisio 1% . @nmonid 186d 10B methanol in

dichlorom 07/@8@%9%?9 %tﬁég%é&@gggﬁ? mg%hle ogr\ g‘[}@zwé.l\/‘ew) "

"H NMR (@Daé'b) 37 486,280, 6.58 R9(19), 5.860d, 268), 346%m, 4HD, 3 (s, 2H), 2.4 (m, 4H).
. 20-7. 34(m SH; LRMS (ES) miz 342 [MH + Exanple 12 5
LRMS(ESd):AmsanH] benzyl - 6- oxazol - 2-v1-1, 3-di hvdro-im
i dazof 4, 5-cl pvridin-2-one NH2 HNN11 >=O0NC N O
CDI (821 ng, 5.06 nmol) was added to a sol ution of
N*2*, N*4*- Di benzyl - 6- oxg&zahpl@7yl - pyri di ne-2, 3, 4- 10
triamne (940 ng, 2.53 mol) in THE (15 m ). The

4-amindOl-bEn-@2-048-> R Himi @R ol@. 5l diyridiBe-Mearbuyie acidéviclopapyimethyi-
e reaction m xture was ali(ljeowed to cool then
concentrated in vacuo. T ude m xture was then
di ssol ved in concentrated Hg$O4 (15 nl) and left for
30 m nutes at roomterrperatur% he dark brown
sol uti on was added drop- crushed ice. The pH
was adjusted to -9 by ad itlol of gaturated aqueous

solytion of K2C03 then t m evvasflltered The

organi ¢ and aqueous filtratles vver erred to a

separating funnel yparz ed and the

agqueous was re-ex cted with EtOAc mL). The

organi cs were conbi ned, dried (MgSO) and evaporated

to an orange gummy solid. The crude material was

triturated wwth Et OAc and tol uene. The_ solid obtained .
1-benzyl-dpgliberezylamisp-@oxerd@-diyarett-midasolEbahyriding- GrarBogHC acid

cycloprop%ém%hﬁdé (SO}Jng @Ozmcﬁ) wastoasbladd ina st corficerachtdalysulphiicGacid and the
mixture w%ﬁ ?}'(YS% a\%lg? ?gjﬁ of!r;p n:%o?n gﬁg@g (8(1 ong F}%Q% éhezﬁlnaégé%s‘:ar%utgd in 5mL

of water and |pdtasa1unn/b@hplme e 2o paien wiss vellpFAA-T he THgurg g thesy extracted
with e’[hylvﬁiréta'tes@%(LﬂfﬂiL)CTh'ﬂat o:’éan% My@n@m/é?e fc.@ihbﬁe@ drigtl RuereMgSOh@nd the solvent

| NCr 0,
removed | Yasgatheriaers ey 2P oy s PoraBaHpg), 6y ! odusing 20% o
methanol i\asipbacetateiotaive i mgof thetiielcastpoLr&o Conpani on on a silica

col um iMlZ g, Redisep). The resultant naterial was
LRMS (E§'hefr BPIMEY wi t h Et OAc: MeOH, i ncreasing the gradient

linearly 25 from95:5 to 98:2 over 8 columm vol unes.

The desired fractions were conbi ned and evaporated to

an orange gummy solid. Egis ggterial was purified by

HPLC as above. The desi ctions from both HPLC

col urms wer e conbl ned and] evaorrate el d t

tlt niryZé ‘ Ool‘ = a1 i 91K7 ,-__‘ ;,

(CD30:))"507(S 2H) 7.17 - 7.36 (m 7H) 7.92(8 1
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LCMS Rt = 2.15 mz 308 [IMVHI + 30 An alternative neans
of accessing Exanple 12 is described bel ow. 4-Am no-1
wohermaygssob- ozazol - 2-yl -1 PCT/IB2007/000368
3-di hvdr o-i m dazof 4, 5- cl pvr-b@i n- 2- one WO 2007/ 093901
PCT/ 1 B2007/ 000368 -53- NN N>0 NNC _\ O Butyl
l'ithiumsolution in hexane (Ny6M 183ul, 0.29mmol) was
added drop wise to a solutio 6f xazol e (16ul
0.24mmol) in THE (1m) at ﬁer N2. The sol ution
was stirred at -78C for 1§ mn tes>&gE? sol ution of
zinc chloride (100ng, 0.7 (1 M) was
added drop wi se. The Gdkuti stirred 5 at -78C
for 15 mnutes then all owed to room
tenperature. The sol ution added via a
syringe to a pre-seal ed, nit\ purged m crowave
vial (Biotage, 0.5-2. Ch1) cont aigv ng 4- Ami no- | -
benzyl 6- brono- 1, 3-di hydro-im o.zo[4 5-c] pyri di n-2-one

(13ng, 0.04nmmol) and pal |l adi
4-Amino- e G- RN q;wéssdm Ol BB o0 (3950 OPBTTAfas suspended in
5mL of adafic ‘éb|a| thém Sodlerat setaten (heng, 10.08howely as raddet &lllbwed by bromine (40L,

0. 08mmo§ %5 e’Th!e r;r%nt(tbl%tv%fs ﬁl}re& Qt rc;lo$n a’&%"ﬁ@re %r éolﬂ‘:ﬁute-gh $he mlxture was

£
diluted in gt mm;) aaﬁ @xtepgled th @gfymmate (2L (fh‘tﬁﬂgfmc *HX%V w?;%%eaﬁféted dried

over mag)N@§ur1"| |shtféié %ﬂd tHer sought W&l idhbvedvastacng THerresigle wad purified by column
Srantob A58 b Y 4 B AR o oo

asabrowhs0kd. ), dried over MgJSO4 and concentrated i n vacuo to
give the crude. The sanple was dissolved in a mxture
"H NMR (66 DMSEY) an 7 14047116 (mpdH)r 6.8MESCRH)25.80 19, 2dn8.3p (& BH).ed by
reparative HPLC (FractionLynx) to give the title
LRMS(Egc)ﬁ%%ﬁ?d 33D as a white solid. 15 1 H NVR (d6- DVSO)
A 10.60 (brs, 1 H, 810 (s, 1 H, 7.36-7.27 (m 6H)
7.19 (s, 1 H, 6.01 (br s, ZFD 5.04 (s, ZFD LRVS
(APCl and ES) nmiz 308 [NE&MEEE&aane 13 20 4- Anmi no-
- benzyl - 6- (1- nethyl4
H i nidghactrad-1-Bengj it ' . 4 Jne-210Rg
one NH2 H NNO N-/ NNCHS\ CDI (184 ng, 1.13
mmol ) was added to a sol uti diHpf the
N 2%, N 4* - Di benzy! - 6- (Igmethyl - 1 Hkln1dazol 2-
N

4-Amino-1-benzyl-6-methyl-1,3-dihydro-imidazo[4,5-c]pyridin-2-one (20mg, 0.08mmol) was dissolved in
10mL of dichloromethane then 3-chloroperoxybenzoic acid (15mg, 0.09mmol) was added and the mixture
stirred at room temperature for 2 hours. The mixiure was washed with water, dried over magnesium
sulfate and the solvent was removed in vacuo to give 5mg of the title compound.

'H NMR (CD30D) 0: 7.40-7.20 (m, 5H), 6.59 (s, 1H), 5.05 (s, 2H), 2.45 (s, 3H).
LRMS (ES*) m/z 271 [MH]"

Example 10
4-Amino-1-benzyl-6-(2-methoxy-ethyl)-1,3-dihydro-imidazo[4,5-clpyridine-2-one
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15

20

25

25 yl)-pyridine-2,3,4-triamne (218 ng, 0.567 mml) in
DMVF (3 mM) in a ReactiVial. The vial was flushed with
waoioo7ogenit hen seal ed and heated in an al um ni paTABMO*000368

at 60 C (bl ock tenperature)s5l-The dark brown WO

2007/ 093901 PCT/1B2007/ 000368 -54 solution was |eft

to stir at this tenperature for 16 hrs. The sol ution

was concentrated under high-vacuum then dissolved in

concentrated sul phuric acid ( Hrzd) The brown sol ution

was left to stir at room tepperatgre for 30 m nutes

then poured onto crushed i (5 . saturated

aqueous sol utio (9 pot as i um darb was added

drop-w se unti | ﬂ

decanted fromthe 5 sol id that had

during neutralisation, then extracted with EtQAc (2 x

50 m). The conbined organics e dried (MgS™4) and

evaporated to a yellow solid g). A sanple (58

ng) by HPLC on a Phenonenex i 5 pm col um (150 x

21.2 mmd). Eluted with 0.05% DEA (aq) and 0. 05% DEA

in MGN at a flowrate of 18 m/mn. The gradi ent was
1-Benzyl-4 ®eaykiriit-6:{2-hethoxylthyt) 1 gadiyeird-ionidao[8, Srdlpwitiee-2-ondien (32mg,

0. 082mmﬁ§' %? Qr?’r?e‘{ji‘r[{]] eg'lg,‘@ﬁ&éfed‘ g 7 dad @rrf't)ofgr JorRh@ed)! 'V\‘Paté?‘(@rﬁl) Was added and

esired act I ONS wer
the mixtugs, AACraRMSS 19) PUSEIEILION PLSLHRISS 5 NG G agfPfe,a basio pH. The
aqueous $@b ietracid with 2 x G3QAc ard Wlaommasmpams digst! 4rel, coBednirGe@® afford a

yellow sc:gg’ Tl’%%&ﬂ'fg%@soé r %L?g %piatgg cglgﬁlgsohr dﬂngph%n sta ]é?utlng with

DCM:Mehi49713 witnirpreasingigredient to D M MeOH:NH; 95:5:0. to afford the tl%e compound as a

pa|eye||o4,-sem,|(m1,{~.ghemvl 6- (3-nethyl-[1, 2. 41oxadi azol -5-vl)-1
3-di hydro-i m dazof4 5-clpyridin-2-one NH2 N N 11 5H
>== N> N1\ N H3C
'H NMR (MeSHh 43 R.82-2185(1z3H) a#rBG18-62(1, @kld-5088s, @HnfRaks: 1H), 7.19-7.34(m, 5H); LRMS
(ES) m/zblgglzm.g,azo[ 4, 5-c] pyridi ne-6-carboxylic acid
(1- roxyi mno- 25 ethyl)-am de was suspended in
tol uene and sealed in a mcrowave vial (Biotage,
0.5-2.0 nl). The vial wixempledled and heated under
4-ARlifc QG R-6- [Qf(élﬂ'le%k@é}h\flﬁlﬁi)%@ﬁlﬂhrﬂ dihyak Sinidirollt BkclplAdine-2-one
m nutes at 150 C. Sanple heated 1n mcrowave for a
further 30 mnutes at 150 C, and again for a further
30 minutes at 150 C. The nixturd@hklas evaporated then
partitioned between Et OAc (10nml) fand Water (5 nl). The
aqueous was extracted tw ce nRre Et OAc (2 x 10
m) then the corrbl ned organl Cs vvere| dri OMgsH™) and
30 evapor at &?_t din
acetonitril 32 n1) andgythis mxture wgs sealed in a
m crowave vial then heated under m crgwave
irradiation for 30 mnutes at 170 hen at 190 C for
a further 30 mnutes. The reacti ture was
concentrated in vacuo then dissol \e n concentrated
H2SO4 (2 m). The solution was left to stir for 30
[2-(1-Ben@yl4atdeasyldniinm2-pre? 8 dingdrbd Homide il Sicipgridine-8-a-ethgll-@dnethoxy-ethyl)-
carbamlca&'fbe%gtsout?ﬁ%r (eimgub'1%m§@§va§@qﬁgd o %c@ﬁt?a?edum IhuridBbid (2mI) for

S was canted fromthe sqolid into ?
30minutes. Water (dml) was added and the mixture added drop-wise to a st|rre solutlon of saturated

NaHCOs to achieve a basic pH. The aqueous was extracted with 2 x EtOAc and the combined arganics
dried and concentrated to afford a yellow solid. The mixture of isomers was separated by column
chromatography on silica, eluting with DCM:MeOH, 98:2 with increasing gradient to DCM:MeOH:NH;
90:10:1 to afford the title compound as a yellow solid, (4.2mg, 11%).
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WO 2007/ 093901 PCT/1B2007/ 000368 -55 separating
funnel then extracted with EtQAc (3 x 15 m). The
woaodrioasdi or gani cs were dried (MgSO4) and evaporas®d7/000368
The m xture of isomers was-purified by HPLC on a Luna
10 micron C18(2) colum (150 x 21.2 nmd). Eluted
1H NMR m&db)% éﬁ/&é%ff‘ 5Hi2S. bﬂ-s(oélg)zrﬁ}@zﬁ(sl 1)f QUuBIUsACHHY, §.09(s, 2H), 6.34(s,

at he gradi ent was
720175366‘?55'5)&-':‘343@3%“&%"%'?" *for 0.6 minutes, then
increased linearly from5 %to 90 %5 organic over
8.50 m nutes. The desiregd,fra¢sions vvere evaporat ed to
gi ve the t|1tt|;ee clorrpoung as a_ |te SO 0.5 1

|no I-benzyl 6- trlfluoronethyl 1 3- dlhydro |n1|dazof

4.5-cl pyridi ne-2-one N NN>FFO N FO

1- Benzyl - 4- benzyl am no- 6 t I1 onethyl 1, 3-di hydr o-

m dazol[ 4, 5-c] pyri di ne-2-0 2. g, 6.60mmmol) 15 was

di ssolved in c. H2S04 (5 ) d Egzxéeaction m xture

was stirred at roonNtenp r at or 30 m nutes. The
OC and i ce was added.

reaction m xture ol e
K2CO3 (150g) was &s |ved in wager (700m ) and the
reaction m xture pfi se. The aqueous was
extracted with Et QAc (6x50§ The conbi ned organics
were washed with brine (20 dri ed over MgSO™ and

concentrated in vacuo to give” the title conpound

(1.20g) as a white solid 20 ' HNI\/R(CDCIS)"lO 77

(br s, 1 , 1.36- ’R}V;IDS\‘* é
CDI (821(hg, %06 PRIo) V@soaﬂde% 5 EHP‘““‘L 2 Nm 'fzmawﬁgxa%ﬁ* E'V%@d'"ee 3.4-
triamine (be‘ﬂld’ 2530 mbIMATHEQ 15 hi) CrHedsolfiorH s Htehd.al 80 4T fdr 18 hrs under nitrogen.

The reacg?r\ @mﬁuﬁ% %g ar||§v9?c‘qegtl§osol (f)ﬁ% %(%né;r;e? rlillei érﬁS %aéﬂgéi‘%? @Bﬁg mixture was then

dissolvedfje cengentrabasi HESO4 (15 ml) and left for 30 minutes at room temperature. The dark brown
solution vﬁsh%ﬂhec{ drop- Mﬁideadﬁm&uﬁ'reﬁtléé frhél @HOMER dafjused Py - Gy redditio df-ebsaturated

aqueous aqqlé%p 8?](2?2) tl'gal em %Fk% re)i '}lll?eosgfrf# @5 Jvé’s%g%l kNRh EtOAc (200 ml) then

the organiei dntl @nebus fltratlesryer tamyfeirmemsp@ramfmnng The,fesers et separated and

the aque&!se\ﬁés Béié())&r%dc Wit ERV AR {Q@@mb‘eﬂ{ee&i' AMidshwérk | combingd, t@le8Q@gSO4) and
In m n

evaporatalhn R S D oo T SEbb e A I ovene. T
solid obtained @ks$ titered a(ﬁuwaehmtfﬂitoem@cbl\te@nmﬁodlhltﬁ @olzslnﬂitme meategd was purified by

HPLC on %\%ﬁ&n@én\éﬁ %eﬁﬂﬁjs hn\ecoﬁﬁrﬁ“('l Sﬂj )E @’F @mWi:g &A@k R/t 66858 Yormic acnd (aq) and

tion e
0.05% forgic aasbie MG 8 A TErcS 15 MU 65 BiPEiP W s iG o 5 % ogiic for 08
minutes, th@®dindrgageddBibéarly ifreind) % as8G%Wirgdrdc el 12iminEeanpl e 16
4- Ami no-1- 6-nmeth I- ridin-3- Imeth |-6-oxazol-2- 1-1
3-dih dro-imdazo 4 5-c ridine-2- one V\% 2007/ 093901
The filtratpfrom | teityratiop tvag gvarorsied then columned on Isco Companion on a silica column (12

g, Redisep). The resultant material was then eluted with EtOAc:MeOH, increasing the gradient linearly
from 95:5 to 98:2 over 8 column volumes. The desired fractions were combined and evaporated to an
orange gummy solid. This material was purified by HPLG as above. The desired fractions from both
HPLC columns were combined and evaporated to yield the title compound as a white solid (26 mg, 3 %).

H NMR (CD30D) 0 5.07 (s, 2H) 7.17 - 7.36 (m, 7H) 7.92 (s, 1H)

LCMS R, = 2.15 m/z 308 [MH]"
An alternative means of accessing Example 12 is described below.

4-Amino-1-benzyl-6-ozazol-2-yl-1,3-dihydro-imidazof4,5-Clpyridin-2-one
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NH2 H NNNN>=0 COCH3 CD (272 ng) was added to
a solution of
wOR¢0dA9shobenzyl - Nd- ( 6- met hyl - pyri di n- 3- yl net hy PETABIRA@00368
ol -2-yl- 5 pyridine-2,3,4-t53anm ne (400 ng) in THE (10
m ). The solution was left to stir under N2 at 60 C
for 5h. A further 3 equipalents of CD (408 ng) were
added and the reaction he¢ated at reflux for 16h. The
reaction mxture was wedNt o cool then
concentrated in vacuo.} Thellcrude—§ xture was then
di ssolved in copgent 4 (5 M) and left for
30 minutes at wn sglution was added
drop-wi se ont o\gr as adjusted to -8
K2C33 then the
10 m xture was filtered. The soli a-ebtai ned was washed
with EtOAc (50 nl) then the organi c and aqueous
Butyl lithidnh sblntivhes hevaene (1.6MNt3al; 029minol) avas egddechdriop grideLtn raedolutidin ef oxazole
(16ul, Ozjlrﬁ‘ﬁ"lgl;ﬁWng EPZ@gA&QI mgdn‘f'%'@o@ HSRY 3ti&Sat “A°C for 10 minutes then a

e organi cs were

solution ot gpgshinsige (19PMEP- (W’P TaRd sl X458 Pﬁ‘?eé’djr PRWiSE- -o\flefalution was stirred
at -78°C fgunsmninsitek ititbn allbwe! toagarinrio raohateegheraturd) The 20utdrdwadiden added via a

syringe tc>S Q Vﬁrg s&%?%]cj Fﬁﬂo ?n BM%;LH lrﬁl[: éﬁnvugin%ﬁ@%%dseﬁ\g%p cgﬁ%g{?g 4-Amino-1-

ound as an
benzyl-6- lﬁ@ryo 1%5i|hyp{omma{qt$ﬁ3g§ynd40@m) AFng5 (Q04mypph) 52pd  palladium
bis(tripher{yfphospine) dickddridé.(¥8nd, 10.0221hal). TheVial Was Aeddd unber thidrélihve drradiation

(Biotage, g%iéto wp 1 ézrgmg%s gpvo%é]‘% ggactlc}n r'ﬁpxturé‘%pﬁtloneczbe%geew &hyl acetate

(20ml) andsa&waﬁé Nth@@mmm% Thomire WRy filterasghrpyghicelitegdwashingdbrpughgvith ethy!
acetate (20%0( Fhedragdrd WetecPardtedntid thi-grgbhicd\vere Qrash&RttOvateMN10mif)@ind brine

(10mf), drlzeg_ox?rri M%S_%_apﬂ_c%cteﬁtr?}ed in %agx% -enﬁh? F%@%y-l;hle Oslarr]n_pf_ v)\ﬁs] qi%sglved ina
mixture oinaoglonitrieiwianPSQ ¢2:d: 1 amr, puriied by plepadtiveghlPhfa rractionLynx) to give the
e compélir@¥haiad ahihietdrano! (5 m) and 10% Pd on carbon (15

ng) added. The reaction was stirred under a hydrogen

at nosphere (50 psi) for 1h at RT. The reaction m xture

was then filtered through a Celite pad and
H NMR (68280t ad.60 T, 16h), lBﬂﬂ} oa;aa-a)g? SEPRY af, 6H), TIBE] ﬂ-ll)l Q0L (br €, 2H), 5.04

erred to a m crowave via

(s: 2H); L%gﬁﬁam%s)%’g%éw The vial was seal ed and heated

under mcrowave irradiation at 100 C for 5 WD

2007/ 093901 PCT/ | BZOO?/M 57 minutes. The

silica colum (4 g, Redlsep) el utlng with

Et OAc: hept ane, increasing fype gradient linearly from
60:40 to 100 % Et CAc over éolym vol umes (CVs) then
isocratic at 100 % Et OA?\‘ %\/s. The

CDI (184 mg, 1.13 mmol) was added to a solution of the N*2*,N*4*-Dibenzyl-6-(1-methyl-1H-imidazol-2-
yl)-pyridine-2,3,4-triamine (218 mg, 0.567 mmol) in DMF (3 mi) in a ReactiVial. The vial was flushed with
nitrogen then sealed and heated in an aluminium block at 60 °C (block temperature). The dark brown
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desired fractions were conbi ned and evaporated to
provide the title conmpound as a white solid (50 ng). 5
waBodIB39CDCl 3, 400MHz) ~ 3.35 (s, 3H), 3.62 (PCTABHN7/000368
4.20 (t, 2H), 4.95 (s, 2H), -%-80 (s, 1H), 7.20-7.38
(m 5H). LCMS Rt = 2.13 nfz 315 [VH + Exanple 18 10
solution 4vaé\'iEftr}9 ehr‘:{t @ﬁsf‘i%hﬁé’rht‘u%vﬂ o HI’SSTHQ éH?%nBN ‘Neigontc&t;amgrng%h-vacuum

then di I?gl hvdro-1 m dazo[4 5-clp I ne-
en disgoived g g@cerp_trqt_edl\ﬁulphurlc aC|d (5 ml). The brown solution was left to stir at room

temperafups fari3domiButas theo-pdutedi dntd orusinagit iby I(-30yrhi).cA @atﬂarayéd) aC(LJ@OLﬁﬁi‘solutlon of
potasswﬁ'\hé’érbcﬂ‘é{e' \gésnad%f)%/ hl\%gwl%l L)ntlparl baénﬁlea%h ugtngllon was ed:anted from the

clral acetic acl
solid f“aE %%ﬂn%%fafeé it g pausAlisgtion. Fh@a eé‘lfa%?'bﬁ"@rﬁtoﬁ‘e(ipeﬂhmurﬁie combined
orgamcsM)spsdnddZMgS@)bh@e\mbﬁaﬁﬂ@@a dlloh QU606 mgh - 4ng, 20%n )
for 4h. The suspension was filtered through an 15
bocel pad, washed with 2 x 3mL AcOH and the filtrate
A Samp'e dﬁ%@@i P HESCi9n & Reenomenee Bomini bi e colgm Y1582 21.2defeid). Eluted with

0.05% DEA (4d)@nt @I5eLBE AR AdONat AR/ lafd of t1BInt iR tTRE graﬁléﬁt was isocratic at 5 %

organic fBleééll'n'irtu ’at?% lh% %Hg qSF'Xr{lf I"'/aﬁ fcfo }) g 69%%%:@{%' %gmgutes

The desijgd; fragtiofig wegp combired Rl €\apOBIFEM) Vield i tdl{é(cgmpdunb‘l)ae a white solid (10 mg,
6%). 7.57-7.55(d, 1 H), 7.20-7.18(d, 1 H), 7.10(s, 1 H),
6.20(bs, 2H), 5.01(s, 20 2H), 2.40(s, SFD; LRVS
; APCl) niz 324 [WMWH + An alternative neans of accessing
H NMR )3 (ss3HePsBr(BRH) 6| -0Bnd5 (m, 1H) 7.00 (s, 1H) 7.07 - 7.10 (m, 1H) 7.16 -
7.38 (m, e no- | - (6- met hyl - pyri dyi n-3-vinmethyl)-6-trifluorone
thvl -1 3-di hvdro-i m dazo(4 5-c)pyridine-2-one 25 WO
2007/ 093901 PCT/1B2007/000368 -58- NN- N F >=0 N
LRMS (ES)Nn/z B2 bBAHTY | am
I no-1-(6-nethyl -pyridyin-3-ylnmethyl)-6-trifluoronethyl
-1, 3-di hydro-i midazo(4,5- C)Pyrldlne 2- one (30ny,
O O7nnn|) was dlssolved XgMmPeHe of concentrated

roon1tenperature for 1h. The m xture was poured Into
wat er (100nL) and potassium carbonate 5 was added
portionwi se until pHbasi 8Hst was then extracted with
et hyl acetate (100ni). org&hlc | ayer was
separated, dried over sul fate and the

sol vent was renpved in yacuo to & 16nmg of the
title conpound as, i

1-Benzyl-4-benzylamino-2-oxo-2,3-dihydro-1 H-imidazo[4,5-c]pyridine-6-carboxylic acid (1-hydroxyimino-
ethyl)-amide was suspended in toluene and sealed in a microwave vial (Biotage, 0.5-2.0 ml). The vial was
sealed and heated under microwave irradiation (Biotage Initiator 8) for 15 minutes at 150 °C. Sample
heated in microwave for a further 30 minutes at 150 °C, and again for a further 30 minutes at 150 °C. The
mixture was evaporated then partitioned between EtOAc (10ml) and water (5 ml). The aqueous was
extracted twice more with EtOAc (2 x 10 ml) then the combined organics were dried (MgSO0.,) and
evaporated. The residue was suspended in acetonitrile (2 ml) and this mixture was sealed in a microwave
vial then heated under microwave irradiation for 30 minutes at 170 °C, then at 190 °C for a further 30
minutes. The reaction mixture was concentrated in vacuo then dissolved in concentrated H.SO,4 (2 mi).
The solution was left to stir for 30 minutes then poured onto crushed ice. A saturated aqueous K;COj3
solution was added drop-wise until pH was ~8. The aqueous was decanted from the solid into a
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1 HNW (d6-DVMSO): 5 8.45(s, 1 H), 7.57-7.55(d, 1 H),
7.20-7.18(d, 1 H, 7.1 s, 1 H), 6.20(bs, 2H),

w6 20i7(093901 2H) , 2.40(s, 3H); LRVS (APCl) m z 322Cihbfioe7/000368
10 Exanple 19 4- Am -55-

I no- 6- (4- net hyl - oxazol - 2-vl)-1-(6-nethyl -pyridin-3-ylm
separatmilfuhb/él Yrieth eRtrabtdiyilh szm 43@@1@% i The ebradihédbrgantcseee dridbiZMgS04) and

evaporateﬁgjﬂwgtﬁa(ture of lgg\lr;ers was purmeg by I-EE’L)ét gr{ g LuI\a E@n\%{or{]bﬁfﬁl co uﬁnn {150 x

21.2 mmid)2Elateti mdih ©- 104 forreit lagiti (@ and 01 % fpimic geidintMeNhghra fAvnaie-gf|25 mi/min.
The gradn]ant(\pa &!?é(tl @/%' &béﬁlcsfoy oEBhRYies,- thak b@%&@ﬁedﬂy&ﬁ’w I5 % to 90 %

organic O\é?r ﬁ}ﬁgrr@j@gétﬁs énpﬁiﬁgrﬁﬂ érlagtlocg @Ieﬁsé\ﬁap?rseed io H%%&he tﬂ? 8% %qund as a white
solid (0.5 Wigs1 aflded onto the top of a sul phonic acid

cati on-exchange cartridge (Bakerbond, 1g), and the

reaction m xture | oaded onto the top and allowed to
LCMSRtf?H@éVZ???r[Ub"@h The 20 catal yst and Arbocel were

renoved with a spatula then the cartridge was washed

with nethanol (5 nm) to r@@%ﬁnpurltles The
C

product was rel eased from ridge by el ut_ ‘n

W th AT -benzy .,,L.!uoo ‘ ydEo-ipny 2

sol ution was evapor at ed, and then | PA (3 m) was
added, causing preci p'tN solids that were

col | ect ed by filtration Egd vvashed with I PA. The

of f-white solid obtai ned was dr| ed under hi gh-vacuum
to provide the title Nonm und 6 25 1 H NVR (400
Mz, DVMSO-d6) 5 g 2413 ,}‘LFI—)242(S 3 H 5.05
(s, 2 H 5.98 (s, (‘ld J=7.90 Hz, 1 H 7.25

(s. 1 H 7.56 (dd, |3=7.90, 2.%4 H H 7.80 (s, 1 H)
8.47 (d, J=2.44 HzF 1 H 10. 68( ., 1 H, LRVB
(ESI) mz 337 [MH +, 335 [MH]" 067/ 093901

PCT/ 1 B2007/ 000368 -59 Exanpl e 20 4- Am
1-Benzyl- h%@nz@ra%oeé ﬂMLdr&ﬁé%Kﬁh '32dil')$)d90'|ﬂ:nda§o[ﬂefo!b{1hduﬁéj2 bl N{B63¢| MB.60mmol)

was dlsquﬁed N? c“(:j-igﬁq‘«,ﬂﬁmr\l/l%nd@e regglon nL)édre was gtlrreddalt Poom Serath%or 3’3 minutes.
The reaction mixture was cooled to 0°C and ice was added. K,CO; (150g) was dissolved in water (700ml)
and the reaction mixture was added dropwise. The aqueous was extracted with EtOAc (6x500ml). The
combined organics were washed with brine (200ml), dried over MgSO, and concentrated in vacuo to give

the title compound (1.20g) as a white solid.

'H NMR (CDClg) O 10.77 (br s, 1H), 7.36-7.25 (m, 5H), 7.01 (s, 1H), 6.20 (br s, 2H), 5.04 (s, 2H); LRMS
(APCI and ES) m/z 309 [MH]*, 307 [MH]. Found C.54.55 H.3.60 N.18.17%. CisH;FsN4O requires
%C.54.36 H.3.61 N.17.86

An alternative synthesis of Example 15 is described below;

Ethyl-{2,3-diamino-6-(trifluoromethyl)-pyridin-4-yf}-benzylcarbamate (35gm, 99mmol) was dissolved in
glacial acetic acid (300mL) at room temperature. Filtered to remove any insoluble material and then the
clear yellow filtrate was heated with stirring to 80°C. Within 10 minutes a white precipitate began to form.
Heating was continued for a total of 40 minutes. The reaction mixture was allowed to cool to ambient
temperature and the precipitate was collected by filtration, washed with acetic acid and dried in vacuo at
50°C for 3 hours to give the title compound (26.4gm, 86% yield) as a white solid.

Examble 16
4-Amino-1-(6-methyl-pyridin-3-ylmethyl)-6-oxazol-2-yl-1,3-dihydro-imidazof4.5-clpyridine-2-one
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[ 2-am no- 6- (4- et hyl -oxazol -2-yl)-3-nitro-pyridin-4-yl]
-(6-nmethyl -pyridin-3-ylnmethyl)-carbam c acid et hyl
we0@r9gond ngy) was di ssolved in acetic acid (2rarBaNT000368
zinc powder (113 ng, Aldrichss-99 %9 was added to the
reaction. The mixture was left to stir at room
tenperature under nitrogen for 16 hours. The reaction
10 m xture was filtered directly onto a cation
exchange cartridge (Bal¥ipond SCX, sul phonic acid
bonded- phase, 1 g). The SCXicartridge was washed wth
met hanol (2 x 4 m) inpurities, then the
product released wt Onmethanol (2 M 4 nm).

The desired fr nbi ned and evaporated to
an off-white %LL [

i sopropanol, fNt€red,

i sopropanol, providing the title ouky 32 ng) as a

white solid. 151HNI\/R(4OOI\/HZ Od6)6ppm1 16
(t, J=7.42 Hz, 3 H) 2.40 (s, 3 H 2.44 - 56(m2H)

CDI (272 m%gw%s ad%d "BHA .?glgi éﬁ\lz I§2 gi%ﬁ%yljl\% (%iniéﬁgyir «7=%1yl -oxazol-2-yl-
pyridine- 2'3|,4)-tr|@mn§ (400dn9) \]B:iHéA_‘IQ-EIl) '@eﬁplug@ B |@§ to gir mderL quC or 5h. A
further 37eqlival é’ntéﬂ)fzcﬁﬁlod vl werd @ddesaimB it rddction heated at reflux for 16h. The reaction

e S AR R o T RSB e Ml AR v
concentrfited H,5@) & rolb aprblefi don@@gnipitespalrEld The dadsirevd tchidioran added drop-wise
onto cru@ﬁedﬁ%@nﬂieep@@ablsddﬂgteﬁ 3o api I:ﬂfoadam&h lof 8-dBturaked 2olution of K.CO; then the

miure i Bied 5 341 piaF R i RERRGY YA ISRAG (S.TP s e ggprje and aqueous
filtrates weérettangertrest to(dé‘ﬁ)ar@)‘lg fermel. Rhe @erﬁw@ﬁke lseffeBated) pnd the aqueous was re-
extracte@ WA E@A@ZB@ m()sTﬁg argar;f&' weré @Mﬁmhé&‘ b (H\Agsbrbeang'%%porated to provide a

protecte hI ri
gummy ml'SXmWfﬁtrﬂ}fratfd r\HI’[SI é&sngqch@ﬁ sgbcg%cgeﬁ?cgg V“trgtgonaewa \/féﬁged with Et,0,
giving the tilleudomphuridedstantoff-veite sol@it(30 mgn  t enperature for 24

hours The reaction m'xture vvas then transferred to a
, rowave Vi % and heated unde
H NMerPE’PbWeR?MHZ}P %(Sr é'r\) f5<9|9 (10?'1% it Egséﬂ‘ o7€0 i, 7.70 (dd, 1H),
7.95 (s, {HBi @t2a@e1H)l niCMsR.er2.8) m/zBRg[Migact i on  mi xture was

evaporated then re-dissolved in nethanol and the

sol ution | oaded onto a cati on-exchange WO 2007/ 093901

PCT/ 1 B2007/ 000368 -60 cartridge (Bakerbond, sul phonic

aci d bonded- phase, 1g). Hhenplai?t ri dge was washed wit h

a9§[4,§%%¥|tlg, i o{) €

pr
(2 M 5mM). The desired fractions were conbi ned and
evaporated to a brown solid. NFnis was triturated with
i sopropanol and the solid colléctﬂd by filtration then
washed with nore isopropag{i XRroMi ding the title 5
conmpound (28 ng) as a pal €)bro 1H NMR (400
Mz, DMSO d6) 8 ppm 5.02 < 2 H 6.91
(s, 1H)70|€|3((: H) S, 1 7.25 - 7.36 (m
5 H) 10.53 (s, 1I—|)1199(s t = 1.52 Mz
307 [VH + 10 Exanple 22
4- Am no- | - benzvl - 6- (2-f | uor o- phenyl) 153<di hvdro-i m da
zof 4 5-cl pyridin-2-one

and t he shad with

[2-Amino-6-(2-methoxy-ethoxy)-3-nitro-pyridin-4-yl]-benzyl- carbamic acid ethyl ester (118 mg) was
dissolved in ethanol (5 ml) and 10% Pd on carbon (15 mg) added. The reaction was stirred under a
hydrogen atmosphere (50 psi) for 1h at RT. The reaction mixture was then filtered through a Celite pad
and evaporated. The crude was dissolved in glacial acetic acid (2 ml) and transferred to a microwave vial
(Biotage, 0.5-2.0 ml). The vial was sealed and heated under microwave irradiation at 100 °C for 5
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[ 2- Am no- 6- (2-fl uor o- phenyl )-3-nitro-pyridin-4-yl]-ben
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in acetic acid (1 m). Zi nc-yyowder (Al drich, 99 % 20

ng) was added and the m xture left to stir at room

minutes t'ﬂ{én@guﬁ&ﬁi bPowi ¥ RIurd Whd Q\%Brafe@ rthe%dé?)?# !?taﬂer élﬁda%ﬁlcoltum ned on Isco
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4-benzylamino-1-(6-methyl-pyridyin-3-ylmethyl)-6-trifluoromethyl-1,3-dihydro-imidazo(4,5-c)pyridine-2-
one (30mg, 0.07mmol) was dissolved in 1mL of concentrated sulfuric acid and the reaction mixture was
stirred at room temperature for 1h. The mixture was poured into water (100mL) and potassium carbonate
was added portionwise until pH~basic. It was then extracted with ethyl acetate (100mL). The organic
layer was separated, dried over magnesium sulfate and the solvent was removed in vacuo to give 16mg
of the title compound as a white solid.

1H NMR (d6-DMSO): & 8.45(s, 1H), 7.57-7.55(d, 1H), 7.20-7.18(d, 1H), 7.10(s, 1H), 6.20(bs, 2H), 5.01(s,
2H), 2.40(s, 3H); LRMS (APCI) m/z 324 [MH]+ ‘

Example 19
4-Amino-6-(4-methyl-oxazol-2-y])-1-(6-methyl-pyridin-3-yimethyl)-1,3-dihydro-imidazo[4,5-clpyridin-2-one

A mixture of Raney nickel (5 mg) and [2-amino-6-(4-methyl-oxazol-2-yl)-3-nitro-pyridin-4-yl]-(6-methyl-
pyridin-3-ylmethyl)-carbamic acid ethyl ester (69 mg) in acetic acid (3 ml) was stirred under a hydrogen
atmosphere (80 psi) for 1 hour. Arobcel was added onto the top of a sulphonic acid cation-exchange
cartridge (Bakerbond, 1g), and the reaction mixture loaded onto the top and allowed to filter through. The
catalyst and Arbocel were removed with a spatula then the cartridge was washed with methanol (5 ml) to
remove impurities. The product was released from the cartridge by eluting with methanolic ammonia (2M,
2 x 5 ml). The crude solution was evaporated, and then IPA (3 ml) was added, causing precipition of
solids that were collected by filtration and washed with IPA. The off-white solid obtained was dried under
high-vacuum to provide the title compound (16 mg).

1H NMR (400 MHz, DMSO-d) & ppm 2.13 (s, 3 H) 2.42 (s, 3 H) 5.05 (s, 2 H) 5.98 (s, 2 H) 7.21 (d, J=7.90
Hz, 1 H) 7.25 (s, 1 H) 7.56 (dd, J=7.90, 2.44 Hz, 1 H) 7.80 (s, 1 H) 8.47 (d, J=2.44 Hz, 1 H) 10.68 (br. s.,
1 H), LRMS (ESI) m/z 337 [MH]*, 335 [MH]'
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4-Amino-6-(4-ethyl-oxazol-2-yl)-1-(6-methyl-pyridin-3-yimethyl)-1,3-dihydro-imidazo[4.5-c]pyridin-2-one

[2-amino-6-(4-ethyl-oxazol-2-yl)-3-nitro-pyridin-4-yl]-(6-methyl-pyridin-3-ylmethyl)-carbamic  acid  ethyl
ester (74 mg) was dissolved in acetic acid (2 ml) and zinc powder (113 mg, Aldrich, 99 %) was added to
the reaction. The mixture was left to stir at room temperature under nitrogen for 16 hours. The reaction

10  mixture was filtered directly onto a cation exchange cartridge (Bakerbond SCX, sulphonic acid bonded-
phase, 1 g). The SCX cartridge was washed with methanol (2 x 4 ml) to remove impurities, then the
product released with ammonia in methanol (2 M, 4 ml). The desired fractions were combined
and evaporated to an off-white solid that was triturated with isopropanol, filtered, and then washed with
isopropanol, providing the title compound (32 mg) as a white solid.

15
1H NMR (400 MHz, DMSO-d;) 8 ppm 1.16 (t, J=7.42 Hz, 3 H) 2.40 (s, 3 H) 2.44 - 2.56 (m, 2 H) 5.04 (s, 2
H) 5.98 (s, 2 H) 7.19 (d, J=8.02 Hz, 1 H) 7.23 (s, 1 H) 7.54 (dd, J=8.02, 2.34 Hz, 1 H) 7.79 (s, 1 H) 8.45
(d, J=2.34 Hz, 1 H) 10.65 (s, 1 H), LCMS R, = 1.73 m/z 351 [MH]"

20 Example 21

4-Amino-1-benzyl-6-(1H-imidazol-2-yl)-1,3-dihydro-imidazo{4,5-¢c]pyridin-2-one

25  The title compound was prepared following the method of Example 20 using {2-amino-3-nitro-6-[1-(2-
trimethylsilanyl-ethoxymethyl)-1H-imidazol-2-yl]-pyridin-4-yl}-benzyl-carbamic acid ethyl ester (174 mg)
and Raney nickel (5 mg) in acetic acid (3 ml). This gave initially the SEM protected imidazole compound.
Hydrogen chloride in dioxane (4 M, 1 ml) was then added drop-wise and the solution left to stir at room
temperature for 24 hours. The reaction mixture was then transferred to a microwave vial (Biotage, 2-5 ml)

30 and heated under microwave irradiation for 10 minutes at 110 °C (Biotage, Initiator 8). The reaction
mixture was evaporated then re-dissolved in methanol and the solution loaded onto a cation-exchange
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The desired fractions were combined and evaporated to a brown solid. This was triturated with
isopropanol and the solid collected by filtration then washed with more isopropanol, providing the title

compound (28 mg) as a pale brown solid.

1H NMR (400 MHz, DMSO-ds) 8 ppm 5.02 (s, 2 H) 5.58 (s, 2 H) 6.91 (s, 1 H) 7.06 (s, 1 H) 7.11 (s, 1 H)
7.25-7.36 (M, 5 H) 10.53 (s, 1 H) 11.99 (s, 1 H), LCMS R, = 1.52 m/z 307 [MH["

Example 22
4-Amino-1-benzyl-6-(2-fluoro-phenyl)-1,3-dihydro-imidazo[4,5-clpyridin-2-one

[2-Amino-6-(2-fluoro-phenyl)-3-nitro-pyridin-4-yl]-benzyl-carbamic acid ethyl ester (31 mg) was dissolved
in acetic acid (1 ml). Zinc powder (Aldrich, 99 %, 20 mg) was added and the mixture left to stir at room
temperature under nitrogen for 2 hours. Additional zinc powder (30 mg) was added and mixture left to stir
for a further 1 hour. The reaction mixture was diluted with methanol (2 mi) then filtered directly onto a
cation exchange cartridge (Bakerbond SCX, sulphonic acid bonded-phase, 1 g). The SCX cartridge was
washed with methanol (2 x 5 ml) to remove impurities and then the product was released with ammonia in
methanol (2 M, 5 ml). The desired fraction was evaporated to a pale brown solid. This was triturated with
ethyl acetate then filtered and washed with more ethyl acetate to yield the title compound (8 mg) as a

pale purple solid.

1H NMR (400 MHz, DMSO-d) & ppm 4.99 (s, 2 H) 5.82 (s, 2 H) 6.87 (d, J=1.95 Hz, 1 H) 7.15 - 7.29 (m, 3
H) 7.29 - 7.39 (m, 5 H) 7.81 (td, J=8.01, 1.95 Hz, 1 H) 10.51 (s, 1 H), LCMS R, = 2.21 m/z 335 [MH]*

The following examples 23 to 119 can be or were prepared in an analogous manner to Examples 1 — 22
from analogous intermediates described within the Preparation section using analogous chemistry.

Examples 23-28 were prepared following the method of Example 1, Examples 54-60, 65-72 and 107-110
were all prepared following the method described for Examples 15 and 18, Examples 31 and 61 were
prepared following the method described for Example 3, Examples 42-49, 83-95 and 101-102 were all
prepared following the method described for Example 17, Examples 73-78, 96-99, 103-106 and 111-112
were all prepared following the method described for Example 19, Examples 79-81 were prepared
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Example 5 was prepared following the method described for Example 14.

Examples 62-64 can be prepared following the method described for Examples 15 and 18, example 82
can be prepared following the method described for Example 14 and example 100 can be prepared
following the method described for Example 17.

in the following table of examples, the asterisk indicates the point of attachment.
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Cyclopropanecarbonitrile (2.7g, 40.5mmol) was dissolved in dry THF (100mL) and firstly zinc (13.2g,
202.3mmol) and then zinc oxide (1.6g, 20.2mmol) were added followed by dropwise addition of
ethylbromoacetate (6.7g, 40.5mmol). The mixture was sonicated in a 35 kHz ultrasonic bath under N, for
2 hours. After 30 minutes a green colour was observed. The mixture was filtered through celite to remove
the zinc and zinc oxide. The filtrate was added to 20ml of 50% K,COj; (o Solution. A thick precipitate
formed which was filtered to remove the solid and the aqueous was extracted with 100m! EtOAc. The
extract was washed with 20ml brine, dried over MgSO, and concentrated in vacuo to give the crude
product (3.8g). The crude material was purified by column chromatography on silica gel eluting with 90:10
pentane:EtOAc to give the title compound (1.32g) as a yellow oil.

'H NMR (CDCI3) O 4.47 (s, 1H), 4.11 (quart, 2H), 1.45-1.39 (m, 1H), 1.26 (t, 3H), 0.88-0.83 (m, 2H),
0.76-0.72 (m, 2H); LRMS (APCl+) m/z 156 [MH]+-.

Preparation 2
6-Cyclopropyi-2,4-dihydroxy-nicotinic acid ethyl ester

Sodium metal (8.1g, 119mmol) was cut into small pieces and added portionwise to stirred ethanol
(120mL) at room temperature under a nitrogen atmosphere. The mixture was then stirred at 60°C under
N2 overnight to ensure complete dissolution of the metal. Diethyl malonate (18.1ml, 119mmol) was added
to the sodium ethoxide solution at 60°C and the mixture was stirred at 60°C under N, for 1h. A solution of
3-Amino-3-cyclopropyl-acrylic acid ethyl ester (10.3g, 40mmol) in ethanol (10mL) was added dropwise at
60°C and the mixture was heated at reflux under N, for 5 days to give an orange suspension. The mixture
was allowed to cool to room temperature and the resulting solid collected by filtration. The filtrate was
concentrated in vacuo to give more solid. The combined solids were dissolved in water (150mL) and the
solution washed with EtOAc (150mL). The aqueous was acidified to pH2 using concentrated HCI causing
a white solid to precipitate. The solid was collected by filtration, washed with cold water and then Et,0,
and then dried in vacuo at 40°C overnight to give the title product (5.32g) as a fine white solid. The filtrate
was concentrated in vacuo to half its volume causing more product to precipitate. This second crop of
solid was collected by filtration, washed with water and Et,0 and dried in vacuo at 40°C to give a further
0.35g of the title compound as a pale beige solid.

'H NMR (d6-DMSO) O 12.71 (br s, TH), 11.43 (br s, 1H), 5.51 (s, 1H), 4.26 (quart, 2H), 1.86-1.79 (m,
1H), 1.26 (t, 3H), 1.06-1.01 (m, 2H), 0.90-0.86 (m, 2H); LRMS (APCI) m/z 224 [MH]+.

Preparation 3
6-Cyclopropyl-2.4-dihydroxy-pyridine

6-Cyclopropyi-2,4-dihydroxy-nicotinic acid ethyl ester (5.3g, 20.5mmol) was dissolved in concentrated
HCI (25mL) and the mixture was refluxed overnight. The mixture was cooled to room temperature and
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"H NMR (d6-DMSO) 0 10.96 (br s, 1H), 10.25 (br s, 1H), 5.38, (d, 1H), 5.32 (d, 1H), 1.79-1.72 (m, 1H),
0.93-0.89 (m, 2H), 0.75-0.71 (m, 2H); LRMS (ES) m/z 152 [MH]+.

Preparation 4
6-Cyclopropyl-2.4-dihydroxy-3-nitro-pyridine

6-Cyclopropyl-2,4-dihydroxy-pyridine (1g, 6.6mmol) was suspended in AcOH:EtOAc (4:1, 10mL) at room
temperature. The mixture was warmed to 30°C and a small portion of fuming nitric acid (0.05ml, 1.2mmol)
was added dropwise, keeping the temperature between 30 and 35°C. Upon addition the mixture became
a clear solution. The remainder of the fuming nitric acid (0.25ml, 6.3mmol) was added dropwise. The
clear solution was allowed to cool to room temperature upon which a precipitate started to form. The
mixture was stirred at room temperature overnight. The solid was collected by filtration, washed with cold
water and Et,O and dried in vacuo at room temperature over the weekend to give the title
compound (1.21g) as a yellow powder.

"H NMR (d6-DMSO) O 12.17 (br s, 1H), 11.88 (br s, 1H), 5.57 (s, 1H), 1.88-1.81 (m, 1H), 1.08-1.03 (m,
2H), 0.87-0.83 (m, 2H); LRMS (APCI) m/z 197 [MH]+

Preparation 5
6-Cyclopropyl-2.4-dichloro-3-nitro-pyridine
6-Cyclopropyl-2,4-dihydroxy-3-nitro-pyridine (1.2g, 6.1mmol) was suspended in POClI; (5mL). The mixture
was heated at 85°C under a caustic scrubber overnight. Excess POCI; was removed in vacuo, the
reaction residue was dissolved in EtOAc (50mL) and added dropwise to stirred warm water (50mL) using
ice to control the temperature. The layers were separated and the aqueous was extracted with 90:10
EtOAc:MeOH (100mL). The organics were washed with brine (50mL), dried over MgSO, and
concentrated to give the crude product (2g). Column chromatography through silica gel eluting with 90:10
pentane:EtOAc gave the title compound (893mg) as a pale yellow crystalline solid.

'H NMR (d6-DMSO) O 7.94 (s, 1H), 2.31-2.24 (m, 1H), 1.18-1.14 (m, 2H), 1.06-1.02 (m, 2H); LRMS
(APCI) m/z 233 [MH]+.

Preparation 6

Benzyl-(2-chloro-6-cyclopro

6-Cyclopropyl-2,4-dichloro-3-nitro-pyridine (160mg, 0.8mmol) was dissolved in THF (2mL) and
triethylamine (10401, 0.8mmol) and benzylamine (8101, 0.8mmol) were added. The mixture was stirred at
room temperature under a nitrogen atmosphere for 48 hours by which time a yellow precipitate had
formed. The volatiles were removed in vacuo and the residue was stored in a stoppered flask at room
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temperafut® 1o ¢® days. Thd rekidlie WEs %Qr@gé Q)g%glgﬂan RirbhlaBeRpRY R AEL gel eluting with
99:1 DCM%edH t%]en 98:2 Dgﬂ MeOIMto give tﬁe title compound (185mg) as a yellow crystalline solid.

'H NMR (CDCI3) O 7.42-7.31 (m, 5H), 7.05 (br s, 1H), 6.47 (s, 1H), 4.49 (d, 2H), 1.88-1.81 (m, 1H), 1.09-
1.04 (m, 2H), 1.01-0.96 (m, 2H); LRMS (APCI) m/z 304 [MH]+.

Preparation 7

3-amino-2-chloro-6-cyclopro

Benzyl-(2-chloro-6-cyclopropyl-3-nitro-pyridin-4-yl)-amine (245mg, 0.8mmol) was dissolved in AcOH:H,O
(9.0:0.9mL). Iron powder (270mg, 4.8mmol) was added and the mixture was vigorously stirred at room
temperature under a nitrogen atmosphere over the weekend, during which an off-white precipitate had
precipitated out. The reaction mixture was diluted with EtOAc (20mL) and water (20mL), the mixture
filtered through celite, and the filter cake washed with EtOAc (20mL). The phases were separated and the
organic layer was washed with saturated aqueous NaHCO; (10mL) and brine (10mL), dried over MgSO,
and concentrated in vacuo. The residue was dried in vacuo at 40°C overnight to give the title
compound (215mg) as an off-white crystalline solid.

"H NMR (CDCly) O 7.40-7.31 (m, 5H), 6.29 (s, 1H), 4.59 (br s 1H), 4.37 (d, 2H), 3.30 (br s 2H), 1.89-1.82
(m, 1H), 0.87-0.86 (m, 4H); LRMS (APCI) m/z 274 [MH]+-

Preparation 8

1-Benzyl-4-chloro-6-cyclopropyi-1,3-dihydro-imidazo[4,5-clpvridin-2-one

Benzyl-(3-amino-2-chloro-6-cyclopropyl-pyridin-4-yl)-amine  (210mg, 0.8mmol) was dissolved in
acetonitrile (10mL). 1,1-Carbonyldiimidazole (370mg, 2.3mmol) was added and the mixture was heated at
80°C under a nitrogen atmosphere for 2 hours. A further 250mg (1.5mmol) of 1,1-carbonyldiimidazole
was added and the mixture was heated at 80°C overnight. The mixture was allowed to cool to room
temperature and the solvent was removed in vacuo. The residue was dissolved in DCM (20mL) and
washed with 1N HCI (10mL), then water (10mL) and brine (10mL), dried over MgSO, and concentrated in
vacuo. The residue was dried in vacuo at 40°C overnight to give the title compound (217mg) as a white

fluffy solid.

'H NMR (CDCly) O 8.20 (br s, 1H), 7.38-7.31 (m, 5H), 6.59 (s, 1H), 5.03 (s, 2H), 1.96-1.91 (m, 1H), 0.94-
0.92 (m, 4H); LRMS (APCI) m/z 300 [MHJ+-.

Preparation 9
4-Allylamino-1-Benzyl-6-cyclopropyl-1,3-dihydro-imidazof4,5-clpvridin-2-one

1-Benzyl-4-chloro-6-cyclopropyl-1,3-dihydro-imidazo[4,5-c]pyridin-2-one (100mg, 0.3mmol) was dissolved
in allylamine (2mL) in a Reactivial™. Copper (ll) sulphate (83mg, 0.3mmol) was added and the vial was
sealed. The mixture was heated at 85°C overnight. Further portions of copper () sulphate (83mg,
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0.3mmolLERH/AINRAH Y 1 MO Mdré32die d /206 thatakl wag Sealéardhla@ bgdih. ORe hixture was heated

at 85°C (&?Afﬂo V\{eg%%nl% gléle?r%g(ﬁj?%/ \!va a%lro{lé& g) C00 4t8 %n}p{g%@é The excess allylamine
was remgyess i wee*»do iand diney refldee (\A@@Oiﬁ_S})lvadwm E1QAst (5pmE) aed (re@e@ith saturated
aqueous NaHBb 300ML) TAS thybhReferd |s€;§ar&édj @Rd tHe BYaniePwasHER ! WithWR6@ saturated

aqueousyjaﬂ-&%f(g%@%{a%B%{y‘nedé&géf % r‘?ﬁMg%B ?ﬁ%cqﬂc%tﬁeéi lMgCUO to give the
crude pragsioint (¢20neg). Coluran Gorketgraphy rﬂaglcgim siic g¢llelutingleith 982 DOM:MeOH gave the
titte compound (73mg) as an off white solid.

"H NMR (CDCl) O 10.40 (br s, 1H), 7.34-7.25 (m, 5H), 6.17-6.15 (m, 1H), 5.96-5.87 (m, 1H), 5.17 (d,

1H), 5.02-5.00 (m, 1H), 4.89 (s, 2H), 4.05-4.00 (m, 2H), 1.85-1.80 (m, 1H), 0.97-0.93 (m, 2H), 0.84-0.76
(m, 2H); LRMS (APCI) m/z 321 [MH]+.

Preparation 10

2-chloro-6-methyi-3-nitro-

2,4-Dichioro-6-methyl-3-nitro-pyridine (2g, 9.7mmol) and triethylamine (1.35mL, 9.7mmol) were dissolved
in 40mL THF and cooled (ice/water) to ~5 °C. A solution of benzylamine (1.04g, 9.7mmol) in 10mL THF
was added dropwise and the mixture was then allowed to warm gradually to room temperature overnight.
The mixture was evaporated in vacuo, partitioned between EtOAc (50mL) and water (20mL). The organic
layer was washed with saturated aqueous NaHCO; (10mL), dried (MgSQO,) and evaporated in vacuo to
an orange gum. This gum was preabsorbed onto silica gel and then purified by column chromatography,
eluting with DCM:pentane 3:1. Appropriate fractions combined and evaporated in vacuo to yield the title

compound as a yellow solid (716mg).

"H NMR (CDCls) 0 2.32 (s, 3H), 4.38 (d, 2H), 6.39 (s, 1H), 6.90 (broad s, 1H), 7.21 (m, 2H), 7.29 (m, 3H).
LC-MS (ELSD, ES*) m/z 278 (MH").

Preparation 11

N-2', N-2". N-4’-Tribenzyl-6-methyl-3-nitro-2,4-diamine

Benzyl-(2-chloro-6-methyl-3-nitro-pyridin-4-yl)-amine (99mg, 0.4mmol) and triethylamine (5501, 0.4mmol)
were dissolved in THF (2mL) and dibenzylamine (77mg, 0.4mmol) was added dropwise. The resulting
reaction mixture was stirred at room temperature overnight, and then evaporated in vacuo. The residue
was partitioned between EtOAc (5mL) and saturated aqueous NaHCO; (3mL). The organic layer was
dried (MgSO,) and evaporated in vacuo to a yellow gum which was preabsorbed onto silica gel and then
purified by column chromatography, eluting with 1:1 DCM:pentane. Appropriate fractions were combined
and evaporated in vacuo to a bright yellow gum which solidified on standing to give the title compound
(75mg).
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wgoroule Stirdgd, at 2&(;15 raelaturéifor Bt TBk Vé%{étldmmg@ﬁ’é?@% E@E&ﬂraglgﬁq vacuo and the
o e R i i
through @G0 BIUG3@0M) PO [2B26 00 6@B6Bed afd thehergamie lstyeravas weshed with sat.

NaHCOa\Mq)t(bm@ﬁﬂ)Q—ﬁﬂt BrRE Q@bnﬂ{miﬂéﬁ averﬂb%d‘iea?lulc,tohwtr&(e@‘ﬁ‘l pa\ché‘tt@ give the title
ect ed "% ation, washed wth cold water

°°mp°”“g2%0481:%5t%ﬂ?'?y‘f S%Jﬁid dried in vacuo at 40C over 2 days
to give the title conpound (3.39g) as a beige powder.

"H NMR | é\yﬁ (7%255@9) 58), 6@7 21(1?"44%(%1 ’ﬁr) 743&1(%55ﬁ)b57§1br§) 2H); LRMS
(APCI ang )@@%’Zé@ I'm 2H) o 75-0.71 (m 2H): LRVB (ES) nfz
152 [ MH +.




10

15

20

25

30

35

Preparation 4
6- Cvcl opropvl - 2, 4-di hydroxy-3-nitro-pyridine
wo6-20yrasgor opyl - 2, 4- di hydr oxy-pyridine (1 g, 6.8ammB3007/000368

was suspended in AcOH: Et OAc-§34: 1, 10nmL) at room 10

tenperature. The m xture was warnmed to 30C and a snall

portion of fumng nitric acid (0.05nl, 1.2mvol) was

added dropwi se, keeping the tenperature between 30 and

35C. Upon addition the m xture becanme a clear

sol ution. The remai nder ofPreeatfoprtbng nitric acid

(0. 25_m , 6. 3mm|1-be 4-@5‘%%—'[%&%9? - -I;unle-é:-%r%ar

solution was alT owe% to cool T—&PJ‘O room t enper at ure upon
N4-Benzyh2-ciiiora-6grifeorqmiditaf-pyrisines3idediarhine f(800Mg, TH@MmOI) Xiadr Gissef8d in MeCN

[ j T [ ,

o 64 G R SR 1ot 0 RS QS o g s
allowed foyope) i FReMyienagrajure anddbrosolvent wasTemeYRgdR ¥royp-Thevesidueuas dissolved in
EtOAc (S@eekanadvdshedwie1N REI 1 j @bmal), tﬁ@iW@bH/’\(dOrﬁli ard.bihe (BEMIP dried over MgSO,
and conél’e?lr%tgavi B,%X\dsjo%fwé&ﬂé t@lg/gc’-s;?ogh%%) anlég?}y%llélggc(lﬁi i ::D')’
'H NMR 1CB85) 1 931138 (m281), 7.9 @Yﬂg; 831 2H2ERMS ABE 0 ABS) dh/2808 [MH]".

197 [WH + 20 Preparation

6- Cycl opropyl -2, 4-di chl oro-3-nitro-pyridine

6- Cycl opropyl - 2, 4-di hydroxy-3-nitro-pyridine (1.2g,

6. 1mml ) was suspended i n dRXala3iok 961L) - The mixture

was h1e§1t ed at 85C a ca%s I C scrubber overnight.

Exce ghadrdsbenzyiamipa-g-iriflyoromethyl 'fj' gt -|m|.u[4_5r-gayn ine-2-one
. L i y j o 1RV _' 1 ( . .
ooy ESLUE BB eh OB o EL ol 898 120 AUJR g, e

. dro I n 1O
reactival, G5 Pe (1528 Oémmalaves addeqpad) thg ¥jak A pHeateagfion gixture was
heated at B@Cou20h.SThaasactinii madiredas\aliotved (& dddl tolrbdi\esmefdtlire and dissolved in

0 : LGS, ed W i
Ei0Ro (gh e i B ARG B it Nk Bl Rl (7B g over wigso,
and congepiiertin vags)to givs therfiuder FAme)-Sluaphshrematearaphyshoughesilige pluting with
99:1 DCIMeOHghviarHetitl® Bordfbundd B0g e e sgrave the title
; conpound (893ng) as a pale yellow crystalline solid.
H NMR 1@&%@ (1866 KWSOt H) 7849410 (&, 10H) 6.58.(811H). 2.86-6:8¢ (MHJH), 4.70 (d, 2H),
4.6 (5, ZHyARMS (ol Bhd BSPm/z 3edfmHt 02 (m 2H); LRVS 30 (APQI)
( njz ZSS%M—U +. Igg)r epar aw_gn 6

Benzyl - (2-chl or o- 6-cycl opropyl -3-nitro-pyridin-4-vl)-a
An alterngiiiedorepgratiyr bidhe alpyé titl, comgbritlindesc@bedibelow; pyr i di ne

(160ng, 0.8mml) was dissolved in THE (2nL) and

triethylamne (10401, 0.8mmol) and benzyl am ne (81 ~I,
N2,N4-Dibergag@strijluasen ethy-ghghétthe- 2 )& triaimitieU (L0240 S245dnh 61 dvadt dissplved i TBME

' f

(180ml) ngg'{ﬁsl’t(?y% m?':l ?‘Lrﬂ‘ﬁ?% ﬂ%dgd'd)elé TRE bR 'm&%u{'g;\?%qﬁgr d a?ﬂgcr)rﬁged?perature for

yel'l ow preci pi
72h. WatehdOQrp)) Wes fdded jpihe reashidneitureangddbe Byelm wetesepprated dThe aqueous was
extractedWeith ESDA¢ (AB0Inl). EheSdompiped Grdarditsafidte itasiednitn\Bha (Hamh) 0&29 Qler MgsO,

0368., - t Q days. Th . .
and con%@%t%ﬁgq;\%éé@g ué?\?ef t|h8 &ﬁfb&?] (%éﬁﬁé@ﬂ?hgé@%tgé@g@ﬁ%rogﬂh sﬁca eluting with
30:70-> 6040 HeptageEt@Aqgave hevile bomm@gnd (2[6aN) askOvhitetfiatly S8id.2

Ve 0,give the title conpound (1 85 as a
'H NMR @4%@%@%@31 e 74417114 (m. 1QH\RAL (Sef‘kt), §)7rf%7?. (rp 1), $471-4.70 (m,
4H); LRMSYAPEHInd ER)0Bz 8% (M. 1 H), 6.47 (s, 1 H), 4.49 (d,
2H), 1.88-1.81 (m 1 H), 1.09- 1.04 (m 2H), 1.01-0.96
(m 2H); LRMS (APClI) nmfz 304 [MH +. 5 Preparation 7
Ben zvl - (3-am i no-2-ch
| or o- 6- cvcl opropvl - pyri di prefargiion & ne
N2,N4-Dibenzyl-3-nitro-6-trifluoromethyl-pyridine-2.4-diamine
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Benzyl - (2-chl oro- 6-cycl opropyl -3-nitro-pyridin-4-yl)-a

m ne (245ng, 0.8mmol) was dissolved in AcOH H20 10
w020@370039mL) . 1ron powder (270ng, 4.8mmol) wasPpPauaezi07/000368

and the m xture was vigorousddy stirred at room

tenperature under a nitrogen atnosphere over the

3-Nitro- emmb&mbthwiwridma 2\M3a|61h(536§; bfsmmtnt RaP Rebidd # %dﬂﬁgsom) and EtN

02 35 SR Sl e S35 R S5 8 e s

dropwnsq |T|hp arigdretwascaligied &l waren toamein tiérepdratiteeandcstikred Varsihiedir. The reaction
mixture Wab rboEéeqPQleé %Q%n)uo ;Hbe ﬂ{éh%§ﬁ§e WRECaisoRad 3 %Fag:%mgl_@&m (7.3ml,

d
66. 9mm%g%ﬁj&gﬂ ath qur{'glxt(.xmﬁ stlrrag Iabgdc’ %&gr: g%g@re%gt%gmlxture was cooled to

room teropanaieretand tcenteninatediibuacuol Tae restiud iwes Wasted with Gvaltd (SGrtliand extracted

with EtOﬁE (f%ﬁ:ll)o’fﬁé' Wﬁhﬁgtt wésowéghiéf whtf? Brn‘i% {Sgrﬂl), ﬁ%ﬁ%&gpwg?moncentrated in

crystalline so
vacuo to-pnv&@qefn.gif f?ﬂ 5H), 6.29 (s, 1 H, 4.59 (br s 1 ,
A second baf¢h (otl 3-Natd)6-triBucséin éthyl-pgridiid) 2,4-tioBA 1 b6§ 219. 4nﬁﬁ10l)1wl§5 dissolved in DCM

(100mL) 0an§7Et Q fiﬁ 8&157‘898%5'%0!)'-\@@&%5 Chile Mbduré (s tDLd 1o 0°C and TH0 (16.2ml,

ar a
9. 7mm<il Vf?é.ﬁie?d Fopwipe rThe GUEWE ISP rlgNAd-ta Wl forroem derpeiraiurg @hd stirred for 1

hour. Th-redcpyr inBtuie Wa® Béncentrated in vacuo and the residue was dlssolved in THF (100ml).

oo R T DS S B Bl o
was cooleqtocnqvm)tem@rqure@n% eereeelated ig a@@%ﬂ(m@p@e was @entes Yithweater (100ml)

and extr&sistedlitiaBIDAC200M I tTHE @it WAS AaBkbdlith e ('Bﬁrq T drféd over MgSO, and
NI e Tl e .

through sikige akiting With 9Es> HBA0 Egniane: B@Acogee e titte. cobfy@und KE1986) as a yellow
solid. was allowed to cool to room 25 tenperature and t he
g NMRE(%@SN was I ! i n vacuo. The residue wa
IH/285-PA *t>2%ﬁ§? -32 4B 1%%%&2%(%1014)4@ 8RS, 1H), 4.81 (d, 2H),

4.55 (d, ZHDOAMS (APRemd/ER)en/z 4a3MH]". and brine (10Onl), dried over

MySO4 and concentrated in vacuo. The residue was

dried in vacuo at 40C overnight to give the title

compound (217nmg) as a white fluffy solid. ' H NWR

(CDC13) ™~ 8.20 (br s, 1 Hpepdrafidrié 31 (m 5H), 6.59

1 ) 0.94- 30
8392 (H) 4%0%'%%"%351"“"?3?‘2%%‘@%“ W—'ﬁ]%i—%}-’@ﬂ%ﬁ‘%tu on 9

N2,N4- Dléen%llaldlm-mﬂudromethyl pyrldlne-2 4-d|am|ne (15.9g, 35. 6mmol) was dlssolved in a

mixture of $§E3¥60m§) d‘ine%h ?ﬁ)\éml) Raney Nlcke ?3 {833 g@ g was addc?oy and the mixture

was stirrerl @apony [terapegailirg rupde- 89peil kufion hynlourd TBe diitiyre W@sﬁﬂtenéazmbubh celite to
remove tr% &a}a@éf bt the AtrgidCyds ld8RE tratdd #THRLG to"!ﬁ\% 4 gﬂsq} itY % MMeOH with a

React i vi al
smail amyfy 8w (B 2 o< thidh wga ol Pyt B v wiheold MeOH and
dried in vagyg ftaegive tﬁhbﬂemomumr@ (288g)les atvenite atlid85C over ni ght .
; Furt her rtions of copper (I Ig sul phate (83 WO
H NMR G657 38028 1PHD 6677/ (G0 6B06 (GAHIDA Garhd)maikd, 4.57-4.54 (m, 1H)

4.39 (d, 28l), RyloairisneH) MRS (ARCIanagged/za7d (ke vi al was seal ed
once again. The m xture was heated at 85C over the

weekend. The mixture was allowed to cool to room

tenperature. The excesgrgphlafbdid N€ was renoved in

vacuo and the residue was dissolved in EtOAc (50nL)

and treat M ’ ( S, ) om_ The
Iayers m?_%%%c%@é@%l@& g %%gf;?n%t&%%éﬁ 2h

Pridine (53 fwﬁﬁgo?%‘?e%ﬁﬁdﬁnd BBt Pt Ao A iy gster (100g
/ 546mmefshia REAE0QIMIRe The Bttiwe ablbem placgblnden ntegematdgpaghio 5°C by
suspendlrfghfnoéelﬂl’befbbihl (Ea’lygﬁ{alcﬂgu&ﬂl&ﬂe%éshao%%d %rm%\g'l éﬂ)ﬁ%ﬁ fh&uch that

temperatuc'c—tﬂelr?;: %fg%gé Z%rrq su%Tpraleﬁrg\ﬂn §ol§e n?\ﬁz%ls l,qf.ld at 5 C for 3hrs then

6.17-6.15 (m 1H) 5.96-5.87 (m 1H), 5.17 (d, 10 1
H, 5.02-5.00 (m 1 H), 4.89 (s, 2H), 4.05-4.00 (m
2H), 1.85-1.80 (m 1 H), 0.97-0.93 (m 2H), 0.84-0.76

—
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(m 2H); LRVB (APCI) mlz 321 [MH +. Preparation 10 15
Benzyl - (2-chl oro- 6- et hyl -3-nitro-pyridin-4-vl)-am ne

W@ 2do70vsdol or 0- 6- met hyl - 3-ni tro-pyridine (29, 9PZmaB10)7/000368
and triethylamne (1.35n, & 7mmovl) were dissolved in
40k THE and cool ed (ice/water) to -5 9C. A sol uti on

allowed t<9 (Napﬁ D& YJOW&H\?F]J&&Heog\?em@ﬂ tg‘?vt Lehé}k ]qQ &M[ﬁon mIthl?e was then

washed W@}h é ey (08MIsHbAM 5B MSECRewy 250WIs) Miayenus wasrm@awate geqientially re-
extracted Wath f@HBPDCRI 2£L50MIsY, TBY Drgdhid laidrs QRROCIAMDINGE edheEtoQé\q\lagsm filtered

s con R 0 SB47 o 20 RO o Tpersor2an
acid ethy! eaigS(D459) o plortianagh thezer usig niléﬁeﬂﬂda@la@g)ms d&ﬁol‘(ﬂdaml §'&Ofg(33ﬁ0mls) and placed

under nltra_gﬁblns P&H‘E@ldﬁ@ﬁéﬂ%ﬁ)ﬁl@é %@Q@B@Hﬁﬁls’f \Nlaé fién Q@Jiedaﬂ @e&eﬁ‘aﬁ 'Bortions such that
ronma

temperatufig i oht xace &G e A PSSP Toetim e ther hegted at 70°C for
3hrs. EtOBvV{ap@mls) eas ihen addaddotreduge elisgosityeantiebied at 8aj0ofond fashes hour. The
mixture w)é@ltlhé?\v‘élﬁﬁb& o QZ&GJWE)thenl ch MR LR b0 to 2 134 Sofa. 'I?h'é’)mlxture was

2H) broad s
dissolved Wat?'gEOOm}s)?gd (cﬁrllc ayS_%(‘lBOgé ngE@dﬂ@ E si5g) pr@@,t?tlom}_%tbé? é600mls) was
then addedMrid the Rixepapatddinio Rlsdialting Nnél and the aqueous layer run off. The organic

layer cont m‘r’i% rrIlTIclz gﬁ&]ﬁblve@s%ﬁwlfﬂtér g'té PIQG %e"ﬂ'tlg' g’HE)Jl]J d 59?3 as a whlte solid.

or o-

Concentra(agrgﬁréhe gggmﬁ:ﬁﬂrate gri;ﬂ]tniurqtl@r@ ngp Mﬁph'@ e@lsq_&xitherdltlgf mcy.md 31@ 3g)as a
white solidver e di ssol ved in THE (2nL) and di benzyl ami ne (77ng,

0.4mmol ) was added dropwi se. The resulting reaction
H NMR (d8-BB80S400Hzp 1 1120853t 3FR aPotLIRE! 24) V6.8 (PY9y ni ght, and

t hen evaporated in vacuo. The residue was partitioned

bet ween Et QAc (5nl) and saturated agqueous NaHCO3

(3mL). The organic layer was dried (MySO4) and

evaporated in vacuo topa Xrgung%& gum whi ch was

preabsorbed onto silic then purified by

col um chr omat ogrq_pgé el ut| nﬁ,vvi th 1t 1 DCM pent ane.
Appropri ate fractt s k rredrd and evapor at ed
in vacuo to a brig ¥e||ow gum whi ch solidified on

2,4- Dlhydrg{)ﬁﬁH‘ﬂHﬂOlﬂ@tﬁ@ﬂ@eﬂW%l ¢thyl @steb(Bge | AW M98 e adgyd in several portions
over 30miR9d7END 9B (e Etmie) | BP0 1B Qedifling nibdure Wiabivin( Kt 3t 160°C overnight

with wgon:ﬁlss %R‘r&u‘@? o?%cofhr%ﬂe? tlor? 5%? fél&:@o‘h vga‘;ﬁ the%@lliw% t%%ﬁ&%gd %oncentrated
in vacuo tq¢ gwhife pglig. Thipgvas qu')ed uHVQtsgﬁenglghang'Ladglsm o pH Rwith conc. ammonia to

get heavval‘ﬂte %épég@iawrn&remﬂﬁﬁgyém@ v&sfcdlédteﬂ%ﬁﬂtrﬁﬂioﬁ nrzslgg Zhrough with fresh
r nitr i am ne no,
water, a“dod“fﬂﬁﬁq%?‘j“?%é% s SoBBpu 40 ab R ) "and

] ogenat ed at over Raney ni ckel (6rrg) at room

HNMR("(sy %‘Sa‘f%\v‘é'z\‘%ﬁoi Sﬁém’ssﬂ\sﬂlﬁpther 12ny Raney ni ckel
was added and the m xture was hydrogenated at 30psi
and roomtenperature for a further 1.5 hours. The
reaction mxture was filtered through a short plug of
Arbocel and the fi |tl‘&"?r§g ntzhen 10 evaporated in
vacuo to an . of |\E nd, 39ng. 'H
NVR ( DMSO) .21 (s, 2H),
4.30 (d, 2H), 5. 83 (L,Q@L@d_ﬂmnéﬁgeabl e) 6.05 (s, 1
H, 7.14-7.34 (m 15H). LRVS (APClI+) mz 409 (MH).

Pr rati,o ]% . -
Crude ety BRI b3y PR YL Rt W YT B9y 20D was
dissolved it eBhapblp(v0G0niLh ad e Pd-C (6gm) was added. Hydrogenation at 40°C and 40psi for 1
hour gave complete reduction of the nitro group. The catalyst was removed by filtration and the filtrate

evaporated to dryness under reduced pressure to give a light brown semi-solid. Trituration with t-butyl
methyl ether (150mL) followed by filtration and washing with the same solvent (30mL) gave the title
compound (36gm, 60% yield) as a white solid.
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15 N2', N2', N4 -Tribenzyl-6-nmethyl-2,3,4-triam ne
(35ng, 0.09"Mmol) and 1, 1-carbonyl dii m dazole (139ny,

wO 28Grmrdo) was di ssol ved in acetonitrile (3nl) pamaBionh®B000368
m xture heated under refluxgdfor 3 hours. The reaction
m xture was evaporated in vacuo and the residue
purified by col unmm chr omat ogr aphy using DCM as the
el uant . ropriate fractions were conbi ned and

1H NMR @Wﬁh@éa #1 act, 882 thread & Al). 6i 15] (road e RblrRi39 &¥pad s, 2H), 5.00
(broad d, Y¥), 2.25 Bbadld dq, 2 b@ééla(él 3 CRMS P58 (RIH")
e WII)I : 4&28 (s) %‘I—?ma SSM(NM?(Z ) @S):g (
7 18 7.26 (m 15H). LRMS (ES+) rriz 435 (I\/H+)
Preparation 14 N4-Benzyl-2-chloro-6-trifluorom

et hyl - pyri di ne- 3, 4- di amépa,%ﬁon?@g

Benzyl - (2-chl or ? nitro: -tr Iuor OEEt Ey: anIH (rjr: Qteufe

yl)-am ne (345 iyl
of AcOH (18ml) an@mﬂbﬂyﬂib_émﬂmrgJMer (349ny,
Ethyl-[2- cfﬁorgma 6%0%@@@( %W%Mﬁ‘?l] Bér?&&lHérSaMQté (6é@rr9 P HHY was dissolved

red at omtenp reaction
n te“ahy‘i‘FPf%{at]ﬁ%O%é %88 FPc‘Bﬁt“faataSGeq 913%%'11'60% a°'t“r?€ (1005Yy) (g @iveriye phases.
This was trahsidresd i d breBdu@AcestdiDsda)ledaad hemterir to(8DOCIW)th stilfieg for 2 hours. The

tetrahydromré‘t H!Eﬁ e\?@y%ﬁé‘tér:c} %ﬁf t‘ﬁ? i%ﬁuﬁ%%%ﬁﬁﬂlﬁo%@d b@@égﬂ Q&ut%%d brmgi and diethyl

ether. Th%ﬁ@aplﬁ@xg@cé%wp@ ¢r§9@eml%§w%%%efgt§re\é\eéﬁg eﬁmto give a thick
yellow slufra@Bgrt Lot trde prainet. bri ne (10n1), dried over MySO4 and
concentrated in vacuo to give the title conpound

3%304%2@ ale yellow solid. 11-1 NMR (CDClI 3) ~

LRMS (ES7) m{3- 5§\4H()n@35|ﬂv238@(81ﬁ)(s 11-1), 4.46 (br s, 11-1),
4.42 (d, 2H), 3.72 (br s, 2H); LRVMs 35 (APCI and ES)
mz 302 [M—I] +. WO 2007&({)3 3901 fCT/ | B2007/ 000368 - 83
Preparation 15

1- Benzvl - 4- chl dethyk@-chiorar3-nitie-Griisiflugromethvly di ne- 2-one 5

N4- Benzyl - 2- chl or gyAdit-aiyviibegdvREBaRYle- PYri di ne- 3, 4-di am
ine (300ng, 1.0mmol) was dissolved in MeCN (20ml). CDI

(806ny, 4.9mvl) was added and the m xture was heat ed
Benzyl-(2-ghlor@Bitfae-triligoromthd-pridit-4yanie  @rgronaldommol ostast alissolved in

tetrahydrofu%?ﬁwgtﬁﬁﬂg %Q@Eﬁ#e@ uRa I\fF Pees&duif Fm)&@@ wa§ RN 6biddin YRR alt bath to
I QU

5. A syl OFPaFaR (AR BBy DR By B (IR ddded crop

wise over @2@ridd) f ~80 m:dﬂ@v aa'nfd@lmhe wperbne bettveat € and0°Cao givetacdeep red
reaction mgaof@ ﬂh@ eestuunrééb%uxmwm& §ipead thé%erﬁpé?abé fé(rells (qmt&% e the drop

wise addmgn ff_l_a cgutloglqj ethy_ °E°W (%i'rﬂ?"E&? rpﬁlgl %ra{‘nmfgran (100mL), keeping
the tempefatupgpbeiaw 6Wh 16

The coohn#‘b?ﬁﬂ@é Z{eé \%%%Xlt gﬁ m'iftdr% g)ég’ LRIRLRY leadn §mgbmxgﬁ&eréture over

VI i | ne-
1 hour to givs@ighy brawg ﬁ‘F’%Vr glugion- (Eveperalios i tipg Pyt Was frllowedghyepartition of the
residue béid O TERtuRAtedNBIIDE )(SOMLY hid Sttty @ebtiyn eBieNIEDOMENThei digdhic phase was

washed wﬁl?@l?t% ﬁoﬁlLéfoﬁ@%*(s%éjm ?r%eﬁgaﬂ?l;?t dl)fg%sov‘ré‘rdgo% m {lﬁeiphtagz filtered and

he reac re was
evaporate@ dcoive @ hremn oilThee pibyas |dt§ﬁ°l\fﬁdxwreenﬁm @Ww/e@dt ored @l ambient
temperatuteQ)vém@m tenperature and dissolved in EtQAc (20ml).

rhe rpeniglf orl i iR ks el a0 skt Ao avapgrton o

the solveni/gaye @etttﬂe g@m@ounﬁ as ¢ palelrow7 @iBeqyks oil (g A1 % Mieldhat ogr aphy
through silica eluting with 20 99:1 DCM MeOH gave t he

R oy IR G SPo o G 28 By e o bRNS sy gz 40aia06

MHY. (s, 1H) 5.86-5.84 (m 1H), 4.70 (d, 2H),
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4.66 (s, 2H); LRVMS (APCI and ES) mz 399 [MH +. An
alternative preparation of the above title conpound is
wdesrooked bel ow, 25 PCT/IB2007/000368

N2, N4- Di benzyl -6-trifluorongthyl -pyridine-2,3,4-triam

ne (9.02g, 24.2mvol) was dissolved in TBME (180m)

and CDI (19.6g, 121 mn&le) was ded. The reaction

m xture was stirred at ﬂLc?gr?r-?%%erature for 72h

Wat er ( 1@EenEY-(2nei dig-G-riflydnemetime -5f)-gn

the | ayers were separat ed. The aqueous was extracted

4-Benzyla\mlrloﬁs-lbl’[.r?-ﬁ-érlfﬁlg@mnﬂl'?yf-wp lg&’ 083% ned égifg@g ﬁ\ggde% t\c/)\%?xgr?ytljphosphonic
dichlorided tfmé hanchiteatkdito 1803C iroarnt ol kgihy endeln &l ovennight(nﬁgs)artu@ohajml dissolved
on heatln%wg@)@ac{l%gf G sdlmoﬁuﬂie ﬁlkﬁie%sq;l#ﬁ ddegcﬁ%toh o B8 wé@r Oo%m of ice +

100mL wegerwﬁ)I gll\@ arp ;}anﬁn *ere}lmgaplfdd lgl%e/rgp Rfl(/ﬂ"ct @iaeg)the\soﬂ)wg,IQWI(rb\flatgr le_e solid was
dissolved i) ethyl adetaté (@00 (Limandl@&dhed @itlh Baedus dodidm hipdrdden Tarbandtersoldtion (10%

w/v) until 't Fhm ﬂvaz 2&347 Zf%r (e[ﬁbrvesd(:'éoxée Eﬁwﬁe(pﬂ: 9 th@%ugé)s \ﬂgsﬁingg %lere basic. The

organic 'aD(E wes- dyed é’r‘f?’v‘f"dg‘"h?lt'ﬂhéteﬁ literec ansop\eReraled|to giye iadiitheyefioy solid. The
solid was Hea liiskdoteedMD ditHY 7 étR& 3B thiskNaE/ théd24Hdéd Q@n@%ﬁ until@Ke solution was cloudy.

Within a fggl}]@hutge ? tElEI’( fﬂ%&égl%rgr%eddmgd W \.@gcr%_yas ngtéy%s g\g washed with n-

hexane andglriggtg qnve4ne Ulﬁﬁ?F’POWé’s(G%Mdgz"/q'Wéld}n xture was cool ed
to OC and Tf20 (7.32m , 44.6mmol) was added dropw se.

1 s, al d mto 0 r
r R GBGIT ¥ oBPs 1 8HE" 1 ore Y8 foRe, O BURE Gl fes mz a2
(MH).  concentrated in vacuo and the residue was dissolved in

THE (50mL). BnNH2 (7.3nl, 5 66.9nmmol) was added and

the m xture was stlrreg at 50C for 24h. The reaction

m xture was cool ed to —%ﬁfq—é;p” erature and

concent r at eG 13 oth ridinAd<ylamisent ed Wit h

wat er (50ml) and extract ed W|th Et OAC (150nl). The

50 dri ed over

BenzyH G0 SR TG B Y P o) B, vV Th Sl “hey o hiies. in smi
concentraed culplalirio seidHorgd.5h before cautiously pouring the solution into a beaker of crushed ice.

Solid K2C§b\blé§ 5dd|’e§ pBlrtlbrfl Mé@ ruﬂﬂ%t %Xic &V&éﬁé&ﬂ%vgd Bk laq&eyzs gg&cted with 2 x

di ssol ve
50m| Et%%@%?ﬂf” '@9 °99ﬁ'?{5’F )”e(ﬁafg'e%abe‘éd"gsﬂﬁ é‘”ﬁwg%tcﬁ'ﬂtgt‘%ﬂa'g vagg|tgfford 2.2g of
the title cotnpo@@ aarachalEf 2w ddid2m , 98. 7mmol ) was added dropw se.
The m xture was all ovved to warmto roomtenperature

"H NMR (G6,) 3t de( S dHf, 8la7ds, éwv_hms?ﬁecr) RALS AL Xt Ur e was
concentrated in vacuo and the residue was dissolved in
THE (100m ). BnNH2 (16.2m, 148mm|) was added and
the m xture was sti rreﬂegratﬁmgsf or 24h. The reaction

m Xt kﬁ-@hlor’é@sni@é’-ltrﬁgor&ﬂeg#%—%ﬁ%idi@@%ﬁ-@%%ﬁ agd %th¥l Fster
concentrate I N vacuo es| due was th

te 100m ) 15 and extracted with Et OAc 0o
2-Chloro- 5l P PRGN BRI B P SOMED VeEAERS EMeEB @R anc
triethylaming dddedofi Sent, r i Seuneln Thaculotidnowgs vedléchia ar isd e:a(r5®gas°c before the
dropwise éﬁﬁﬁoﬁ mﬂﬁﬁ é’rﬁ&éfo??@-ﬁ@u(‘(ﬂfm 4 5 @ﬁi\mo%é' g@ﬂutﬁ:ﬂ r\n%ﬂﬁéootg EXtd%\mperature

ilica eluting entane

h s
and left tOg%*o andéh e iyagee a&’B‘?ﬁBB%fﬁ aorofe éog'a)EtQéc aaw G =0 ¥ gided and the
phases sephrbiblR WSBEd Bith & aBditidal2 ©40rhigat'd biif)e, sdutidh.-The degahidrexitact was dried

over MgS(E% cczp?:eﬁ't% ezj)‘ n’v%ﬁéw Tgwg%’% oscg\rtéjg Elgs:la én_%uzmrﬂ ﬁﬂiriﬁ,}tm%wtrEtOAc, 9:1

gave 2.1g p?t@eﬁ}eeﬁom@ﬁunf@s a white solid.
N2. Nd4- D benzvl -6-trifl uoronethvl-pyridine-2,3
'H NMR (@DCl5)i 817 9(e, 1H), 8.02(bs, 1H), 4.35-4.30(t, 2H), 1.38-1.35(qt, 3H); LRMS (ESCI) m/z 312

[M-H}+
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N2, Nd- Di benzyl -3-nitro-6-trifluoronethyl-pyridine-2, 4-
wdizeorioa®of 15. 9g, 35. 6mmol ) was di ssol ved in a PATAB2DE000368

of THE (100m ) and MeOH (20@grl). Raney Nickel (3.18g,

20m %9 was added and the mixture was stirred at room

t enper at ure under 80psu%?%n£852} hour. The m xture was

flltered through cel Dve the cat al yst and
th l-'a' L-.,I O-9rA) f T 3 - A) ¥C @a( -" -
Trituration in N@Clenth a snall anDunt of wat er gave
(2-Chiorog-rfirce@riflirdrarhethyidpiyitdin-agB-carbhhiec heid  dapyi f édtdrr at(30Dmg, 0.96mmol) was

dlssolvedv\'ﬁsllaﬁlg Wtétl%lh @rgﬂn % jlarﬁple th) \Aﬁ:ﬁ?l_érb é/e?rﬁﬂcﬁ) \&% %@ followed by

triethylaminerigy! 34mls 1:91 mgloy) apg thqﬁea iopHpixtupe was gtigred pt ﬁ9°C vemight. fhe solvent
was removéd anddthé Bolidl. v afitiodedh .ettyl acktade belatenisomLIDmML), the3Rgdnit layer was

dried ovefmog é’?cehtpgte andﬁ Bedz‘@\@lw qron%éjgrgp% oﬂf{sﬁlcé3 Zlgtmg with a gradient

of 0% to 1%t meﬁw?'dfwhﬂaﬁ?tatmm@we@?wg ofrihe titei cameousi ag agvelign solid.
ester Pyridine (53ms / 660mmvpls) was added to

e G259 B T Gt W S5 88 B L 0, .50

3H); LRMM%"Q'h@ﬁ 3gb&didld under nitrogen and cooled to 5C by
suspending in an ice-bath. Ethyl malonyl chloride was
added dropw se over approx 1 hr such that tenperature
did not exceed 20C. Therepesitibt281g pal e brown sol ution
S%)-g-%l - in-4= g:g UZl{Hl Q;{g é'thvl ester
t ratuyre overni t ive reen sol ution.
(oo i R RS By Sy Rea e (e RIHCE t%{qfésmcﬂﬁsg)mon was
dissolved tirh &0mLs oit etiabICORI( Barey (NiG@©hEeng, G wasvaddedriysn the reaction mixture
was stirred @l BRI tbr‘ﬂ cJ-,er(tuFee in a%ﬁ@%ﬂS%éhoffMH%BQ{ oM. Th% mlxtu e was filtered

2x250 ers were conbi ne
through aé)\g%ef aq\%tﬁg&ratef\yqst L*@g%qjﬁra\‘gﬂ dﬁl YasHe iggiye$amg Qfdheaﬁt@eﬁompound as a pale
gmengm@reen oi | of crude
(2 Et hoxycar bonyl - acetyl am no) -4, 4, 4-trifluoro-but-2
noic 5 acid ethyl ester (175g). A portion of the
LRMS W’&'Uﬂ’é SRt al  (120g) was dissol ved in Et OH (300n s)
and placed wunder nitrogen. Potassiumtert-butoxide
(54g / 480mmol s) was t Aeparatiehe®® i n several portions
SUCH, bdtBliam B BRIl 8 RbrotBERMs DREGvAGRIS A9 | "
a purplre solfution. The m Xture was thnen 70C
for 3hrs. EtOH (100m s) was then added to reduce
(3-amino- wbmyisrhhy 6amftdlohmmd>dyrwtn-48ﬁﬁca‘rmmla atid rdting resteo 88mgJ l0e25mmol) was

dissolved [ %L%f%c%%c“‘&ﬂ SO| Iﬂgﬂ uFe(WAs &hdy LR %9%ﬁ§@g;fl\?ée§§h/ent was

I'n vacuo to a m Xt ure was
removed ang the gum we% B@*ﬁﬁl@fd é{hwatgr/qthyl @ce&@p dTl'(emw)c I@ygé H’aﬁd'fﬁ@ﬁﬁd» dried over
MgS04, tiasetiienigvasrreraoyadtirtacon andEp@otied o 68lirhs thravastograpieonagilide @luting with

: oL NG M ' Se [ : I
a gradnent?cﬁg Yo atg S’» é%‘éh%{g@gfﬁ% g#e?h.tte? tlcﬁ%\?‘eoé)?gﬁaqiﬁgf Cth]cgpt%;%&%oum a colourless
gum. cont ai ni ng much undissolved solid was filtered to give

[ 0 s :

1+ R (EEd 4 1 G S PE TR E g S B A B0 SRE 4 A LAws
(APCI) m/ngQFIMiBOH af f orded further title conpound (15.3g) as a

white solid. 15 '"H NWR (d6- DVMSO, 400MHz) ~ 1.20-1.25

(t, 3H, 4.20-4.25 (g, 2H), 6.8 (s, 1H) Preparation

20 6-Trifluoromethyl -pyridine-2, 4-di ol

2, 4- Exhydroxy 6-trifl uBe mmﬂdmg-nlcotlnlc acid ethy

{ iﬂ A .

Yi(&?.%@ﬂd@ﬁ;

resulting m xture was t he®2®eat ed at 100C over ni ght
with vigorous stirring to obtain conplete solution.

The solution was then allowed to cool and concentrated
in vacuo to a white solid. This was slurried in water
(250m s) and adjusted to pH 7 with conc. ammonia to
get heavy white suspension. The resulting solid was
collected by filtration, rinsed through with fresh
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water, and dried to provide the title conpound (44.0g9)

as a white solid. 25 "H NWR (d6-DMSO, 400MHz) ~ 6.05
wO02007b93901 6.6 (s, 1 H Preparation 21 Ethyl - P2TEBZDAMO36S

I no-6-(trifluoromethyl)-pygd.din-4-yl] 30

- benzyl carbamate Crude

oo AR SIS PARTELN G i o wes
dissolved dit fralnof dirpg_tbﬂtgrm_a)mlm@wdlmspun@a('l&gﬁije (9%my, Q@dmmol) was added followed
by 5- chloﬂ‘r@'ﬂﬁ@@-ﬁﬁﬂygﬁ/rléﬁe ‘{f% 'Usz?'rQﬁbi} arﬁoofhe]fea&@h‘ rmlﬁai‘éewas stirred at 80°C

overnlghtv\ﬁlg?sf éﬁzﬁe&‘vé}eﬁ)ws pqucﬂf:tr %qegtﬁd d’}‘{{ﬁ“r %)cﬁnge &%Erﬁylg{eg éuct Tge solvent was
removed ip vaporaat §@ residugmas essitioneddr ethy cioelatd / pries Soe ergamc tayerewas isolated,

dried ove! I@%ﬁOPﬁQ&!‘Qoﬁ@rﬂ‘ wOldrfbved ik t\)éE@d 'a%‘ 4 Tdd otueb\%sy lourified by column

et her (150nL) foIIovve ration

chrom ato%g@’m qﬁlgsu IGR elytingtha,gradienf|of d v to (1 §?§rﬂjﬂe§§(}% in ﬁgyl taic?tpt@ to give 30mg
of the titlecompawndcs @3dhiersoliB0% yi el d) as a white solid. WO

2007/ 093901 PCT/1B2007/ 000368 -86 1 H NVR ( DMSCd6)
1H NMR (g DMSOy: 58.4§(pn 1HE [4)57- 765594, (15, g3§-7s16(m. 7H), 6-@3(t 5H), BO8 4% 2H), 4.59(d,
2H), 240(3,,31-8;I-l)RM55(A3>9;|)(maad[wm]+2H) 5.00 (broad d, 1 H), 4.25

(broad d), 4.09 (broad d, 2H), 1.12 (broad s, 3H);

LRVS (ES+) miz 355 (M) 5 Preparation 22 Et hyI 12-am

in-3- eca i id ethyl ester

yl]-benzyl carbamate (63gm 160 mmol ) was di ssol ved 10
Potassium rpatberatah@@mef 0.64mmoEB0ea_ addert te a tshilred walstiand ¢ d2-GhBBB3-nitro-6-

tnfluoroméilWTBWdﬁr/fgi é%r%é?rﬂc écl@aﬁwndoe\ggo v,gnﬁ]wmrahasﬁes(mmm @nmethyn) 2-
ety (- £79gt g e Eogh FRUEVSS B e e 9 e, Qr i) and the

SUSpenSIowaBrrm/lapetraamtmbearadmsheere &xit dméomgtqwamwtadeblm guganic phases

washed witfid Y rl-@ét) Stﬂ'l\?g r"o{/eﬂ Qﬂg@@ﬁl afl &Sntié!rlltrat&it ih %cuo TchﬁfoFH Q%@'oﬂ The crude material

was punﬂg:{,%aqhg{:rég\r?rgat@grgggxy&ntsﬂ‘ce keluty)gmlta\hle& %p(\? .?(%gcggfye zfmg gf the title
compoundcasisheorgrgedoiet . 15 LRMS (ESt+) nfz 385 (MH+), (ES') nfz
383 (MH). Preparation 23

) Et hyl oro-3-nitro-6- rlfluoromet %CP

H NMR (qgﬁl/q-)d%%3§‘d 1. BSAAR G et 3166, TH), 7.16:7.75( 1H) 4.84(s, 2H), 4.23-

4.18(qt, 2He2BY(s - ) C26- D22 SHYILAMS E&SONir/k wos Mt hyl - pyri di n-4-y
)-am ne (57gm 170nmol ) was di ssolved in

tetrahydrofuran (750mpghdicidor red under N2. The
resutltltn m xtturle vvas Ireen c':oo| ed |n an |ce/salt bath L

189mol ) in tetr ahydr of uran (200rrL) was added dr op 25
(2-Chloro-@iniire-6atvittoram qiet-pywidingi yi)-(@nethyhpyrigin; 3-yimiethy aeanbamjc t heid ethyl  ester
(54mg, O. Wﬁm&‘f PAdNiSoREd mem"r- aﬁu)adhq tQﬁ‘st.@ecgﬂo\éemﬂu %%ﬁ\na eébo Ammonia (1ml)

tion m Xxtur he
was adde@:t tP? P’%ﬁfe'a?ea{eﬂl%‘d t”?é"n‘b‘ R‘Flﬁ? ﬁ?'éedf Yigm‘i‘@'yrﬁt r?mb@gf F@P&%‘"‘E fix 16h. The
solution veisoponcentsaeda dhd vaduontoodiva as eludei aih which ewdsy purified directly by column
chromatog?éﬂ(?grdﬂf é?lrc egelgun%%thﬁ]ﬁg‘%{ émlt %vé Q7nt1 bf ﬁg%ﬁ‘é %BH[‘)@JEd as a yellow
residue. cooling bath was renoved and the reactl on m xture was
all owed to reach anbi ent tenperature over

'H NMR (CDCls) 5 8.39(s, 1H), 7.61-7.59(d, 1H), 7.15-7.13(d, 1H), 6.76(s, 1H), 6.25(bs, 2H), 4.92(s, 2H),
4.23-4.14(qt, 2H), 2.54(s, 3H), 1.22-1.19(t, 3H): LRMS (APCI) m/z 400 [MH}+

Preparation 33
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30 1 hour to give a light brown hazy sol ution.

Evaporati on of the solvent was foll owed by partition
wohod7ve3son esi due between saturated brine (50nLpCcamB2007/000368

t-butyl nethyl ether (300nLyg. The organi c phase was

washed with water (50nL) followed by saturated brine

(50m), dri 60 QuaLROYIHD.SithPRAhSn blrdies 6 and

evapor at ed di ssol ved

in n-pentane (250m) and stored at ambi ent

4-Chioro- B-ﬂﬁfﬁﬂtﬁﬂu&@n&fvﬁbﬂld@ltﬁ-ol 5. 1H7e ZBaﬁhﬁﬂ:‘)aWﬁs S@ikdoivied nln\/\@érahydrofuran

(350mL) %n |rr %b%#o%ﬂe%ggrgpre Wg‘éwglslt%gmlaral égé[atﬁgp %q%ﬂngol) II’? ttéeirahydrofuran

(50mL) Wé&)ﬁ‘#ﬁéq dtppayseoveadmiprigats givese biight yallbw @68@!\11 T@lre%tlon was heated in
an oil bathi ®1583G fokHaMYGrs Q:)Qh@)rormea daﬁ‘ig7th<1.Qee( (%é %e rﬁﬁture was then
é

cooled to(aaq_‘_ept %ﬂ'lp%%tlf& }dt@@g\@tﬁ% %&?;&‘%’2{?@&7‘5@ resglt,ng SOlld (benzylamlne

hydrochloPdleg preasathérofiltePet! off. The filirate was evaporated to low bulk under reduced pressure to

give a thl&egféﬁw.' sl(:gfy A8l QreByititiek P30BmiLY Arld fiereaBRIY YeubY shifi Bridhr oh the filter

pac o O 8 REIA RS2 (9P B9TE: 31 CPHISGATHER YR siAieckipnptiton of the sol
between ddbidoustiN HiGFandalichlovareetteade @dd trystallztign fodno sihiceeiatem-pentane gave the

title compgthrgltys%rﬂa%eye IJ@Q&'H}mai%ﬂn }he@} Ig[ 0 100C in an oil bath,

over ni ght g material dissolved
on heating to give a Ilght yeIIow sol ution. The
'H NMR (DIMEOIE 984 (Hrbeins, q HE ITCIBE280(M, t501),| 6084 (SRIHRI4.476Q@DGH), ORMS (ES*) m/z
314 (MHY.CE * 100nm. water) to give a pale yellow solid.
iltered off and washed the solid well with water. The
soI id was dissolved in ethyl acetate (600nmL) and
washed wi th aqueous sodi um hydrogen carbonate sol ution
(10% wv) until there rther effervescence
and the pH of the aqueP §raf§q#gs were basic. The 10
or gani ¢ | ayer-A4diorojg-pigrg-edijitueronetivipyridinigdat e, filtered
and evaporat ed to g| ve a di rty yeI low solid. The

sivo-o-Ffi ST il ALA8 B0 2Bt o neBle v e iephone Senionce
(30mL) at\0p16 fer A9 hewisni’ rwuewma mixiire Was lmo cadlechandspdural dnaid ice (60gm), and
then extraE@B Wﬂﬁl eth‘Ohé&ﬂaté’\(@S( doReN Thic |cBrﬂB|ﬁéH %gmc ¥a2RE el | dknBd with aqueous

sodium h eg)lcg[ 85|ate fgﬁg qq &p/‘%wzwgye )wa§huzﬁf rof %%2% H%sms ﬁ)?? ~5? The deep
yellow organigdayes was thin washed withrsatwiateq blnd:)dridd 5@r(stdiv@Huiphai@MBitered and
evaporate(i Ecsé‘)/e myéllo%l?’g’)um ('[Mdi"e)nof Bﬁﬁ@?%'mﬁ’tﬂ d%ﬁlo?ong’fhane gave a yellow solid which

nit i 1 uorome ri.din-4- 20
was f'“efegeﬂfgﬁrd e G4 kD3 g s ?SP%%M@PMSW reiasidieq wih 2
hydrochlotig acidri{7réenl() 3o dige a%l&wmﬂe)prmaistwmmenhsl fitefedbff and washed with water.

The pre0|&@@9ﬁ@tdfs§ﬁ19éh iR H!h?@%tbt‘é @'E}H %v%%% Qméh Pﬁg q’lftﬁ’ Q\lrg é\BHg‘rgﬁéd to give

e solution 1nto a er of CrUS
thetiﬂecoswpwuia&mtevﬁa (Fd8¥®- porti on-wi se until a baS| c pH
was achl eved and the aqueous extracted with 2 x 50mndl

1 ol 13 I
e B T 9. PSR! AT 550 2430 VSl ) 00
(9) 113.86dB)OMA ES LM 24P BT ow solid. 'H NVR (CDCI 3) 5
7.06(s, 1 H, 5.87(bs, 2H, LRVM5S (ESCI) mz 240 [ MH +
Preparation 26 30 .
(2-Cnl or o- 3-ni t r o- 6- t r PIRPHEISNAS, hyl - pvridin-4-yl)-carb
am ¢ aci d et hyB-Nirg-Gtrifluoromethyl-pyridine-2.4-diol
2-Chloro-3-nitro-6-trifluoronethyl-pyridin-4-ylam ne

6-Triﬂuoro$n%th§9dyrigihél-g],zpclic}l (é@%rsﬁ §f Ommoef) wallsnadgeé\%EHg:gm( gogtIOFPS to co%c sulphuric acid
(140mL) with stirring to give a pale brown solution. The temperature increased to ~50°C during the
addition. Nitric acid (21.1mL 328mmol, 70% HNO3 d=1.4gm/ml) was added drop wise at such a rate as to
maintain a reaction temperature of between 45° and 50°C which took approximately 90 minutes. Once all
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triethylam ne added (1.52ml, 10.9mml). The sol ution

was cooled in an ice bath to -5C before the dropw se
waddi7ioosmo1 of et hyl chioroformate (1.04ml, 10. 9pUDIB2007/000368

the solution warnmed to anbignt tenperature 35 and | eft

to stir under a nitrogen atnosphere for 16h. 20m

the nitric Qqu‘a b@@rg aé&mt%é_%g%ﬁ%ﬁ W&s Qi%glgg toa&)gl t%ggxbieﬂ{}gﬁmﬁgrat%e %/er 3 hours. The

rated, was
reaction rb'rWeW%Soihaw iPe¥red e iaspgiani(ct- @sa@ M’z‘itht'f\Wﬁ@ i adlgr a dememinutes a pale

yellow pré@ﬁ% fofrBEL AMRich al@d filtefedV aff; Udissaled [ @5 aédigd atdted over sodium

sulphate, ?fter%ac ?rh é)vfaﬁc?rn fgd?(\) sg%)ﬁdﬂ 81\'/ggto?m Veﬁ?ltv(\%s??alr&?d blde&?_f‘ﬁm ﬂl1e agueous

filtrate wut(t el agptale. gombingd bagltchq)s ang paified oy C[NSWIZatIQn Sometrghagetate/ n-heptane
gave the tElompoud8 ad a Wpiél tufiy35Biid 649':’%51 1ESEby. Mz 312 [MH + WO

2007/ 093901 PCT/1B2007/ 000368 8 Pr eparation 27

(2-benzyl ami no-3-nitro-6-trifl uororret hvl - pvri di n-4-yl)
'HNMR (D808 6 B24 1tH).1HYMRIBMEDds) 0 159.82 (s) 157.58 (s) 143.10 (broad s) 127.26
(3)12085(@;{5@8@% 3-nitro-6-trifluoronethyl-pyridin-4-yl)-carb

mc acid ethyl ester (300ny, 0.96mmvl) was 5
di ssolved in 10nL of tetrahydrofuran and benzyl am ne
(0.103nL, 0.96mmol) was detegalatiools8bowed by

triethylam ne (0.194ig yibo@bFMRide ABHad he reaction
m xture was stirred a overnight. The solvent was

2,6-dibronficepypiviad (200l 384memalpvas diventrep ar 800kl @ney didhiogdningtthana Gatl @b&led under

nitrogen t%dg%ﬁ&r ur%% Qg&#%é}gtﬁe C?deE 31 (ﬂé glaﬂ#cg) d\k/%yﬁdewsone%ghlglq Virthe mixture
had cooled gaajfria %&r aﬁﬁ'}'“%‘rpfé”fl“Pr@éiC@tICLﬂcldr@hVJfldﬁ (HOgiadrehin 10gm! DCM was
added via@ffopbiag hdtteidvenas Mmn@hilst KeepihiHe t@apdratlluR betivden 597I°GZeThe mlxture was

allowed toﬁ%%qq&%ng ﬁ\p%lla&.kg algugﬁprgé‘! Pqﬂ)zaigﬁgyﬁlel rﬁ’l%f f_e]:;)vlvés COE% in arhlce bath to
10°C and HP% aq e g/SQOrgIQ wes agqlq)d drgpvgge Eypr 69Hpinutes 318 ttest with starch
iodide pap%H)vas h&@l&ﬁ/é A‘R@'résulﬁﬁg’f m&&ﬁe ﬂvhé‘ﬂlltbré’dﬁo Pérﬁmra%daﬁfty 38ﬂuffy solid and the

uor i di

layers wege %egﬁ{a eda (a ag%l%o)yﬁ %y§{ @’F‘S extracted wn%e%lgl)(loro%e{hane rb Z%Bmﬁ and the

combined (eXtrgnis wyieammmvst MgbPe-agd cendcehiratechsndey requged diepsute yad yive a light
brown sonraahl@&}?atansaﬁdrdofeénhaél prs&kteﬁsu(%gml of) b&ﬁ@me)on%ave 48.47g of the title
i ssolved in 10nm. of ethanol and Raney N ckel (20ng,
compounc O%W\) was added then the reaction mixture 20 was
; red at roomtenperature in a bonb under 50 PSI of
HNMR @999@5@(‘6?“2 6195 (MhEni xt ure was filtered through
arbocel and the filtrate was concentrated in vacuo to
give 88ng of the title conpound as a pale green gum
LRVS (APCI) mz 355 [MH + 25 Preparation 29
4- benzyl am i no-6-trif| Brepaawnidyl - 1, 3- di hvdro-i m
i dazo( 4, 5-c) pvri di ne-2-one
( 3- am no- 2- benzy @bbrprobtiitd hyriding ARkiay | - pyri di n-4-yl ) -
carbam c acid ethyl ester (88ng, 0.25mmol) was 30
2,6-dibromgi pysdine &@xide (Vg 39Pmmelpwas adted do 65mal phepncerdreted snlfuric acid at room

temperatuFQ \Mh'éﬁtecdbﬁgq %héénﬁéie@%ul&gga??{ ?fsgrlrl])gﬁ'ld nithie ﬁc@ ‘H S’(ﬁm w@@smlxed and

a 0
placed in 4 RpaRIE, SIS PNS TOBgALY T SO LS s PERERIR7E°C then the
nitrating mMitl@O4yas taddeds ol pogtivhs wes 25aniputes Wirenviae Laddlmmqmmqnfplmjthe mixture

was stlrreg’ﬁt wé#moﬁﬁﬁ%%%oﬁﬁ@m%r&ﬂz §b$c%lé‘dato(:1"béi‘ﬁ 't{fgpéf‘étﬂrg and slowly poured

dient of 1%t ano acet
onto ”25°§|%“%37'ﬁ§ b1 e xei'% S@Sﬁ%@ﬁ it g SPTSe o eed waamﬁ’ﬁ with water

(100ml), dried in vacuum oven at 50°C overnight to give 10.9g of the title compound.

'H NMR (CDCls) O 8.45 (s, 2H).

Preparation 38
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35 1 HNWR (CDCI3): 6 10.56(s, 1 H), 7.51-7.47(m 5H),

6.61-6.58(m 2H), 5.87 (s, 1 H, 4.61(d, 2H); LR™VS
wOARCIp39ml z 309 [ IVH] + Preparation 30 40 PCT/IB2007/000368

4- benzyl am no- 1- (6-nmet hyl - pyri dyi n-3-vinmethvl)-6-trifl

uor onet hvl -1, 3-di hvdro-i m dazo(4,5-c)p ridiL ne-2- one

WO 2007/ 093901 PCTé %%070/ 08 -89

4- benzyl am no- 6-t W&Uﬁmm hydro-im dazo( 4
2,6-dibron5ch{-2ﬁg' rpléjrclj ehépﬁogaﬁlﬂ? gg‘égmb d\@?é@@?‘l ﬁgap%ﬁﬁgf écetlc aCId and iron
powder (1(18.9196,9mihof) Svastidiiedia poeidoieide iad the wdure lpwas stirred at room temperature for
45 mmute@ BCOBJnQ PW&BW&S gddggtan&' herYJdugt'r\ﬁbg e&ﬁé@ éwgu éé%obm@p q‘he organic

reactron m xture was r overnl%1
layer was,\yégggedsw Wd”ii?rota%t”'ﬂéﬁﬁ%lt ghe gt HRCQRh¢e! and then ‘with 300mL of
brine. Thdbr@z@nl‘tZlWe&W&ﬁldrﬁHdOﬁelmagn'EhemSSOIfat@m’(d @ sollent @adreetbvedin vacuo to give
11.1goftl)’ea(ﬁ|9@om?{l19§a5vﬁﬁ‘é g was partitioned in ethyl acetate

e organic 1ayer was i solated, dried over

1 re ved in vacuo and the

HNMR(&@@%J%ES%SE@ %‘(i [lu)m chr omat ogr aphy on

LRMS(E§)MZ(‘2@1 ok3iiiHTe vvlth a gr adl ent of 1 %to 10% of
hanol in ethyl acetate to give 30ng of the title

conpound as a white solid. 1 HNW (dé DMSO : 6
8.46(s, 1 H), 7.57-7.53(d ,,at, , 7.38-7.16(m 7H),
6.63(t, 1 H, 5 02 (s, 2 (d, 10 2H), 2.40(s,
3H); LRVMS ( APCI : arat| on 31
(2Ch|or03nit |d|n4yl)(6m
-pvridin | net h Ié carbamc acid ethyl este

2,6-dbromge, PSSIELLRTRF <l oA PEMPB A dReRyEHAD! JOCRLy oh dHIO a5idy at room

temperatugd andrtbeh sadladt atoa°0)f6n'4.26f(ﬂ‘th®a@d Ras btided-dvepwise keeping the temperature
between - 6 dCf tb U@‘Coémttm%h&\‘é bvgé &lrr‘édﬁ ?%r%@%ﬁut@sc e MEXA¥E was then poured

onto 400 c(f EWP‘Eﬁdd?ﬁeﬂ RS F?"diom\?gt“ﬁ’? |f'|8=3;?(§ off V?%“ gisspiveehin EQAgg Fhpgegidual water
was removeaisand dabesligdnid Ihysnacs lmslsemdmtmmoomd ioflBringpdriedirayer aghdsiom| sulfate and

the solven??%so 'Ig%ﬁ\éerdzH?%rﬁg idb‘ﬁ\% %aér%c(f%?e : I%Eiu& a@é&%’ ﬁs?i?'he
i (GRARH EatRRRaAR SRR ﬂwvécui ?o“ﬁfof ord & red oil.

The crude material was purified by colum

chromat ogr aphy on si | i B®R2rgiqm40ng with Hept: Et OAc, 3:2

to give 54ng of the title conpound as an orange

solid. 'H NWR (28aizyme3gitreqyrdin-4amine 54- 7. 51( dd,

1H), 7.31(s, | H)y, 7.16-7.15(d, | H), 4.84(s, 2H)),
Concentrated28iph@fs atid1(85aml) wad-heatdtl ib a0 il bauntil the@mbe@R(r¢ of tBélpcid reached
47°C. 26%%0%@%1 m%tré;rﬁln[akéj]db PIEPAR f)\/nga d in porti soe/%r35mlns The

nNitro-6-tr uoromst -pvridin-4-v
temperatu[erﬂy Fhewrtpqﬁ gradually rese ﬁmu?h%pwﬁaﬂ\qplgonaqﬁnad é’ﬁtl'\jflwaé 3 é?rat thggend. The
mixture w<sticed at 63-85°0i for 0h6urt Onéd the rreaceidbriyhs pompieted)-the yeaptidptmitiure was

cooled to f%ﬂwe lﬂ%\ré{ng I%Br%r% )611 rTEIt_ gyérash%é'[cg% gtirﬁ@ q’h%whctg?‘écﬁﬁtated and was

filtered offt pgrn@pqgr yighyothey Qgtq[ld}ﬁﬁpqs_ﬁ%gmp\ppwfrom%\gdmﬁ@ rfcale (rqqﬁlgn The crude,
wet aminowitfo Beiding was biesoredserocraEi@ae aitiné vateMayérws Sshhrate@0The organic
[ t ratur 0

ayer was YaiRhE whePte SRR 1 o GRS A0 EmER0 s 208).sfed ggo0n anc
concentrat@fh brder (ggucedurrgseirede give 28adf hedifle eamraynd. chr omat ogr aphy

on silica, eluting with 100% Et OAc to give 27ng of the
'H NMR (GDGY) @ TdHARdsIrdadid Ha 7A&8I(5,@N). 35 residue. ' H NWR

(CDCI3) 6 8.39(s, 1 H, 7.61-7.59(d, 1 H),

7.15-7.13(d, 1 H), 6. 76feBaration), 6.25(bs, 2H), 4.92(s,

2H),

N-2,N-4-dibenzyl-6-bromo-3-nitro-pyridine-2,4-diamine
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4.23-4.14(qt, 2H), 2.54(s, 3H), 1.22-1.19(t, 3H: LRMS
(APCl) niz 400 [MVH + 40 Preparation 33 WD 2007/ 093901
wOeCHI7i0B2007/ 000368 -90 4-Benzvl am PCT/IB2007/000368
i no-3-nitro-6-trifluoronethy.-pvridin-2-ol
4-Chloro-3-nitro-6-trifluoronethyl-pyridin-2-ol

2,6~ dlbrog g-ai#g@an dgg?x!'n neggﬁ%%fgéﬁﬁrﬁ vgas srd?éﬁ%br ﬂ%ﬁ%%}y %gdn HCI (100mL) and
cooled to B Mgnzpefline nitdis.(35en 1VSHmeD Was |aﬁdqdeihethywwe wea stirsed for 30 minutes
then war"(e'aQMth@tﬁ gé}ﬂld@dl o0 Rf c\!hioﬁa@ V@Y@ ﬁme@ad@fb@éﬂoetﬁe bt Was @xtracted with

100 of e gtk 77 B8 v E6 et e, i Bt ol o Py aenesium

sulphate gniddhe saivent wap remphiest ineygenot to igiyerd. &g ot 26-ibeondiEnitro-dabloedpyridine as
an orangetdﬂ PHERiIORE dlsSERRRINRBOHEof THH éﬁd%%l% forb°§' BInBY&miRE RlomL, 44.9mmol)

resul tin
was dissclCel i BhnDLaf GHF SREGORTRLHOPMEE iy g BRON TRIGHPY by paiessiva sarbonate
(6.69, 48.2mmagp The mikivre whowarmeld ko wanidemperaluediakngreated at 80°C@vergighie Once the

reaction \A%stcjah‘ﬁ'éte)[ %el rﬂWtu?é HIE% )éarttﬁg\@@ G Wa%? F‘ng@% Qﬁt{] ?10%@131 ?'gg"“—) The

tere low soOl
organic laygs 6 gt <P 0B, b YRAFFREC0 o P, dihoverrriaangsiemssiphate and
the solvenpmas tgitoved i Vacte ratreld obgthsrafl tvad hdued ahd tHeemigiate was sonicated for five

minutes ahﬂe\f"%ﬂﬁe%&% ?\M r!:r&lt 'ﬂﬁdprgélﬁﬂ Ov(l%ﬁ{ete%ncﬁf Q’[ddwashe Wlth 30mL of

['i zati on acet at pent ane gave
ethanol f°9lV€|4é6aeh%6ﬁ¥ﬁf°a@°WqﬁlaeyW P solid (61. 7gm 73. 4%
; yield). "H NVR (DVSO d60 9.04 (broad s, 1H), 7.38-7.25
H NMR (Qwa)m 6-9¢), (Bubreas, 2t 7.4.350m, (16H), BA)S, THRVES ((ER4) 445 (d, 24

314 ( eparation 34
LRMS(E%QT?H3$H.%mﬁ%tro-6-trifluoronethvl-pvridin-z-ol 20
3-Nitro-6-trifluoromnethyl-pyridine-2,4-diol (5.8gm
26mvol ) was heated in phenyl phosphoni ¢ dichloride
(30nL) at 100C for 19 E@Qﬁ§ﬂ13¥% resul ting mxure was
t hen cool ed and poured on to ice (GOgn) and then
extract ed W PRVt Qn-i lamni

e RS TR R TR i
tributyltin (Refghi'0.gemobnpalindiam msiate (3p6ing,8)0% Tieghlleap t@Hepgptiosphine (380mg)
were adde@ r ﬁ%‘?h&tul@\)/%r deﬁ@zcedmﬁ %rd@ﬁ%ﬁ%e‘ﬁeﬁ Bt W&é&é%ts el ghtn ®he solvent was

rie r sodi um sul phat e, Itered and eva
removed i lq @cgp ggd ef@{de Wldgla yas -pprlf{eg Ibé{pplarﬁn GIFroglﬁt@gr@Btm Qllﬁ:a gel using 10%
ethyl acetatl iolpeoronat thaeleary &vgiveal .9 bil taatite @bindounkias in oxsage solid.
filtered off and dried (4.65gm. The solid was
di ssolved in water (25nL) and acidified wth 2N
'H NMR (d:lyolg)oolgleer(s ®roag, m)(§45ﬁbboaaougl v.25-2.2t (B, aBH\WBIstE4 (m, 1H), 6.35 (m,

1H), 595%1(?_@@5 hg)wsg gé%ﬁ_{)ed of f and washed with

e ’pfeci di ssol ved in ethyl

LRMS (ES8GREL 86 £mH]T | ed over SOdI um sul phate, filtered and

evaporated to gi ve 30 the title conmpound as a white

solid (3.75gm. "H NWVR (DVMSQd6) ™ 7.78 (s, 1H). 13C

NVR (DMBQd6) * 157.2 (Sdpatdinas(d) 138.1 (s) 136.98

(s) 120.6 (q) 113.86 TS PRVE (ES') mz 241/ 243 [ NH]

35 Preparatign. 2L ERQ- B ki bugr onet byl -pyrid in

a- 2. 4- di ol 51 lgmlldlb% Qt ndl eE 8 ! -d| ol (56gm
-2N4d|l§’é¥@Wﬂlt}od\@ﬁ l@nﬁiﬁﬁéQﬂdﬁmﬁﬁm (Ol Oﬂﬁmblf ﬁé&“cdlssolved |n 10mL  of

tetrahydrofé?aaph r:%ﬂ Wate 8” 08?%18} ftf{tqe? tgel Ir(épg}gggggﬁrgcil)\ée a ed followed by

sodium melapdriagate Ne29,05 @rdd ol iMwen mitlire rwas stitied at 2dani teTupe’Ba&mmJermght The
mixture wa%opéﬂtf'% A Watét 88 anbash, R ddede ¢ Whe %rg%hlc%ifeh wls washed with

s to
50mL of Iorlne c?ned over magnesium sulfate and the crude residue was purified by column

chromatography on silica gel using 10% ethyl acetate in pentane as the eluant to give 450mg of the title
compound as an orange solid.
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mai ntain a reaction tenperature of between 45 and 50C
whi ch took approximately 90 m nutes. Once all WO
waQe/0088901 PCT/ | B2007/ 000368 -91 the nitri cratims20hacho3es
been added the reaction wasggl |l owed to cool to anbient
tenperature over 3 hours. The reaction m xture was
1 t t k t iLr
v GBET) BREEG 1D, Foe B30 D, ol B P 2 1 788 0.5
(m, 1H), (e AHWAS (HidDer ed of f, dlssolved in ethyl acetate and
i ed_qver sodi um sulphate, filtered and evaporat ed.
LRMS(Egﬁgg%%%Hﬁ%pop of material was obtained by extraction
of the aqueous 5 filtrate with ethyl acetate. Conbi ned
bat ches and purified by crystallization from et hyl

acet at e/ n-heptane he I | e conpound as a white
fluffy solid (49 ng ﬁsﬁrﬁ—e‘r—é% 1 H NMR ( DVBQd6)
1. : :

S) . 10. Preparatlon 36 6 di brorm yr|d| ne 1-oxide

(
4,6-bis-bepzaraingnbuvies- wﬁln%r?ﬁérbewyde 330 19-4 1B olY waso P%qﬁqunm 15mL of
dichlorom@$@ndl atrborfl ftiyin shrdtlive QRO DR dfHRE eRPEMMe @430, 0IYMIMol) was added followed

by acetic %cfrngﬁf 621 rgrgalghﬁlg ik tﬁr% \Dgs %t?f%g l}or\eﬁ rmcfﬁﬂ[t% thghlgd'cﬁum-tnaf%toxyboron

hydride (WQ@QCQ)@?%O%QQ‘:? aded) a':mhe a'")g'éf? wep stiregfat rqont tepgergtuggiet fkour. 20mL
of water v%la@d&ﬂlhtb(ihé ﬁliﬁ(tL{ré- 40dthen iﬂéwrganicﬂayib@ Q/aéﬂsolEIGM Wﬁﬁecﬂﬁﬁ’rﬁ@me of water

then drlec%/ g\ﬁgb S/[g%?ﬁr ig%géf gwﬁaegr\églreved?nﬂ é/acr:H t{) g}vg 1 158 %P |h|eg|tle 8or{1pound as an

orangegu¥ar mto roomtenperature and stirred for 20 hours. The

m xture was cooled in an ice bath to 10C and 10% aq. :
"H NMR (SBZG8 9(5556 tyfdad0rH),) 9.4vssbrasslic &), dre@nins e 0dy €r19G€) 1hi),rLe @s2H), 4.55

it r paper was negative. The

(d. 28, 3%% Ji“-tl) ﬁﬁ&& x%'_hu 335@ Q‘B ??@# g@)t o renove a quantity of
LRMS(E$*|)hhf/zf464SmHu+d and the 20 | ayers were separated. The

aqueous | ayer was extracted with dichl oronethane (2 x

200nml) and the conbined extracts were dried over

MySO4 and concent r at ed pipdRtiod £Fluced pressure to give

a light brown solid. Recrystallisation of crude

pr oduct nUSiNGRRANE. : iafhie? 79 Of
the titTe co

N-2,N-4- d%enzyl-é- oréﬁlal}n 4 a? m?hgyé gfh&%roapg id) nqe § Z d da%‘lme éﬂb&h$ ?43?‘{18& t\X/as dissolved

in 30mL c&smemrmll G)ndvﬁé@slehdlélsﬂﬂ (400962076 weightimeﬁ@edaﬂed tha mix{we was stirred at
room temﬁérbtdreﬂlndér%;?su b éHfdf ﬁhdﬂrt/kﬁw&orﬁﬂéﬂoh Nle mixture was filtered through

arbocel aﬁgc rgmlgﬁleggla v%tl:Ha ‘%Bgug é)&%eﬁtlea og}pgg%cﬁ?s a green oil.

) g 24g drong funn The reaction m xt

HNMR (G é?@dﬂﬂ “78&mt D & hes: ‘H*Hét(ﬁi gDt ) \ﬁés(maé'd)ea‘*%wﬂs broad,

2H), 2.15 pardH).ons over 25 m nutes. Wen the addition was
onplete the mxture was stirred at 83-85C for 3.5

LRMS (E bzt 17 el ni xt ure was cool ed to room tenperature and
slowy poured onto -250g crushed ice. A very pale
yellow solid formed which was filtered off and washed
with water (100m), dried in vacuumoven at 50C
overnight to give 10 9§r gra{,g}e%tltl e conpound. 35 1H
NVR (CDCl 3) " 8.45 reparation 38

N-2,N—4-d|benzyI-G-ethyI-gynd|ne-2,3,4-tr|amme

N-2,N-4-dibenzyl-3-nitro-6-vinyl-pyridine-2,4-diamine (300mg, 0.75mmol) was dissolved in 20mL of
tetrahydrofuran and Raney nickel (40mg, 13% weight) was added, then the mixture was stirred at room
temperature under 60 psi of hydrogen for 1.5 hour. After completion, the mixture was filtered through
arbocel and the solvent was removed in vacuo to give 230mg of the title compound.
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WD 2007/ 093901 PCT/ | B2007/ 000368 -92 2, 6-di brono
pvridin-4-ylam ne 2,6-di brono-4-nitro pyridine 1-oxide

WO 2d075g39048. 6nmol ) was taken up in 130nL of aceCTaBRo7/6)0368
and iron powder (11 g, 19G6e9mmol ) was added in
portionwi se and the m xture was stirred at room

' r EEIRTET 0T Aol 58 S A a0 e ek a6y FEos @ 20,

2.55 (9, 29, g@ﬁl(fcmﬁ) | ayer was washed with 300nL of water then
with 300nL of a sat K2C03 so[ and then with 300nL of
brine. The organi c | ay@tepamsiord47 ed over nmagnesi um
sul fate and the solvent was renoved in vacuo to give

11.1 g of t4ha eldid-héhzpanne-dmdrodsyridinvhihicthapend d. ' H NVR
(CDCOI3) A 665 (s, H), 4.4-4.1 (s broad, 2H). LRVB

N-2,N- 4—d(b§\$i§/) -6- WO?nozéﬂntrgég’ncﬂm & dl&qmg r(ﬁg@l@@t 1.84mrd) wAs CibRELTP 40mL of

pvridi n-4-1d-

tetrahydrcgﬁlq H’leﬂ {r eghpéymnﬁlé trmﬁ@yltlrh@ogw §2rwggl) Wes adssaigliqwed by pailadium
acetate (IDB@NWAYY asd krfphenyiphasphthe J 0anan mvw)t aTdpiée atixtue veasdstitrbe at 80°C for 1
hour. Om%qgé ?e%cl"ﬂ)tn wésq‘.o QimeL'otf gﬁb&%&a‘ije Wt}[(gglcgfja dg; ﬁ‘o??—lé)l 3N were

added. Thﬁl"i‘é’gﬁl‘Fg)ﬁ ‘09%0%3/35‘@ F‘i’ ?OF %Qjmgytes 8t &9 %Phe@oeawcﬂ@teéyas separated, washed

with 50miTbixiiring eandalse Edhesht @as! Fedrtbved inovaé () Mihe afuder resi@Owasc purifiddiBy column
f bl v,
chromato %Lﬂy%n sﬂlggggl d%? 1BA &vf\g@?frjagrgr% Ve e:g'B arqelt % eéworé%grr? i Fﬂa%compound
as a yelloygalidwashed wit h 300rrL of brine, dried over magnesi um
, sul fate and the solvent was renoved in vacuo to give
H NMR (CRCBIg U 55 (sebraddt Nid), Bi3b (ulrpadadHp 7yA8H.@ (n,sIOH), .75 (Bl TVRS-25 (s, 1H),
4.85 (d, 2@@%@ 2fY),8:58%s @ﬂ)ll'b 5.7-5.4(s broad, 2H). 20
aration 4 2, 6-di brom o-3-nitro- pvr|d|n4ylam

LRMS(ES”hm/z@W\MHI‘r at ed sul phuric acid (250m ) was heated in

an oil bath until the tenperature of the acid reached

47C. 2,6-di bronmo pyridin-4-yl-Nnitroam ne (34.0g,

114.5 mol ) was added in portions over 35mns. The

tenperature of the m xPigparatignat@ual |y rose t hr oughout

the addition period until it was 56C at the end. The

25 m xt IN-2 Nwhadibertzyirg-diitloaim i’t-$bitofpoidide-fodiamifence t he

reacti on was conpl eted, the reaction m xture was

4,6-bis-beRHRhfTb- sfF] Qitrblbyrﬁfhei-zl&!r&ﬂdehycﬂﬂ lea@mgr @bgwnal)Z lwaefd.ggbwsm a6l 15mL of
W t S

dlchlorom?tﬁﬁrte $néjdco(§4 " rl ng I%gdth% glﬁ-lf%{nﬁ: gﬁlathaarrtuﬁosu% ur tmﬁluonde (611mg,
2.76mmolpgds] gisied -and @heomctfon orixtem wad estitr¢c afl roamp d¢raparafuret forod hourseOnce the

reaction w&s L&ﬁlpletew%bmﬂrﬁf nﬁhté’i' \E/e(soadéllédi il AR MBEureli éﬂ%é‘@%e‘ &gamc layer was
ar at ed

r_Was se
isolated, v&s@%ﬁfvg\ %Analy 8{] a \Rﬁtgre\ﬁga Sr?@aowa%/‘f?tﬁ'f"@r ca(r nﬁteiglaﬂrmne tierkdrled over
MgSO4. T¥0 sniverdqwadNaeigeBd by iva@io( 2ndk théCmide, rehiduedwadviyB@ed by column
chromato@%!ﬂy o il 18198& ®Bhg 2Rt Htﬂ(}‘ %Eetét%%‘ E/&Rﬂarfértg @ﬁ/@ r2§0ﬁ18 otgthé( ﬁtle compound
he“title conpound 2 (s
asaye”o"b?%ﬂd 1H), 7.55 (s, 2H). Pr epar ati on 41
. N- 2, N- 4- di benzyl - 6- br onp- 3 nltrogrldlne24d|am|ne
H NMR (GRS19 6UFPQ630ert, HOTRBE209d, 0HhF@E7-2 (I 0H), 6.30 (s, 1H), 6.35-6.05 Ot, 1H),
6.75 (d, 2tD, €5@l{dbpi@yro- 3- ni tro- pyridi n-4-ylam ne (6.5g, 21.9mmol)
was suspended in concentrated HClI (100nL) and
LRMS (ES*) m/z 385 [MH]*

Preparation 49
4.6-bis-benzylamino-5-nitro-pyridine-2-carbonitrile

N-2,N-4-dibenzyl-6-bromo-3-nitro-pyridine-2,4-diamine (500mg, 1.21mmol) was suspended in 10mL of
toluene then tributyltin cyanide (765mg, 2.42mmol) was added followed by palladium acetate (60mg,
W/W) and triphenylphosphine (70mg, w/w) and the mixiure was microwaved at 130°C for 25 minutes.
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cooled to OC, then sodiumnitrite (7.5g, 109mmvol ) was
added. There m xture was stirred for 30 m nutes then
woaomad3do room tenperature. | OOrL of cool ed raraB2007/000368
were added and the m xture y@as extracted with 100nL
of ethyl acetate. The organic | ayer was washed mﬁth
Oncs re MR, ks Y90, LR TRORER AL R L AL e e v
by columrpctgorgaipgraptty-®-si 1ca |ggL usmgﬁp%:rqi efy aaglatreingpentane taogivad@mg of the title
compoun®id a yellBR s@lid. was di ssol ved in 80nL of THE and cool ed
to OC. Benzylan1ne (94.9nL, 44.9mol) was dissol ved
1 e n
H NMR (FBFF)Q BE‘%P;"’@. %?n@' %{) ng:il&‘e?ﬁ? Z%ggﬂ 1(%62&&6{% 1H). 475 (, 2H),
4.50 (d, xture mas marned to roomtenperature then heated at

gt Once the reaction was conplete, the
LRMS (E§?%{Z% e['\w/\g part itioned in water (150nmL) and et hyl

acetate (100nm.). The 16@5@@@1@ | ayer was washed with
200nL of water and 200 rine, dried over

magnesi um s 4 hihen Afthind S A yASb ROV ed 0
vacuo. 100 aed and 1t ne M Xture was

N-2,N-4- dZ)\g/%z Fé El‘%ﬁ’l fé?nﬂtro ¥r|%|nergz{1 4 %r%‘ \el\g%%fngletto eé? o ?\?/ac ug%pendgﬁ era 20mL of
tetrahydrqmrqqqar[gimagleéﬁOW@toh(hﬁd en; spdigmeorehydiily (69mg,Helmmel) @nd the mixture was

stirred at CCTHOBNHIN@Ss. Th¥ ikt vae {hl@tlonﬁb*lr{%ﬁet(@ﬁlﬁénd “stf &e&tedfﬂ omL). The

organic Ia%wgg %%%tgd,(zxggs’hﬁtzlgvﬁ}h Z qé_ gk&e 8% qv)er Wé\e&%@@)ﬂ{ge Rﬂ-ﬁ"? solvent was
removed ipp/g:f’yg teagivendil 5’4'@ of the title compound as a yellow solid
N-2, N-4-di benzyl - 3-ni tro-6-vinyl -pyridine-2,4-diamine
'H NMR (CDQl;)NE4- 5 (o drozd] +HY; Ni40-7 20 Gmyviohl)) 5.85/¢si tH)N&.6Q (d}-26kh, 5@, 2H), 4.35
(s, 2H).. (29, 5mol) was dissolved in THE (60nL) and vinyl 20
tributyltin (3.4g, 10.8mmvol), pall adium acetate
LRMS (ES'BRRnmH]10% wei ght) and tri phenyl phosphi ne (380nm)
wer e added. The m xture was degazed with argon then

heated at 80 degrees oReepariigntsi The sol vent was
renmoved in vacuo and the crude residue was purified by

col um ditedvtibenzapéipromomsihlliEmitr@pyridingi2agdidOte et hyl
acetate in pentane as the eluant to give 1.9g of the

(4,6-bis- bédzﬁlarﬁm@-emﬂwﬂdlm yHnW=ABI0 @300RIgL (b.8dAmdl) HiddMBisEdiea! ) 20mL of
dlchlorom?thane a ool?eép agvg'n io ?)r% tllen'_bngf?eé\y@gosehlne (li_g?mg éé@rgn%) was added

followed by I\H)romgsqgc:(nmldelﬁ Mg, .82mniof), and [e, mixturd wag stired)at Oﬂ(RfasSO minutes
then warre& %3 Yoo témﬁ&éat[:M‘ﬂnﬁ sﬁfr&P@F Bthb@s. The sdflent was removed ln vacuo and the

r.idi ne
crude resifyeiad PERELRG o 41 T EIGLaB, P i 9ot 41 e perae
to give 22¢ra@@ g titi2 wampundas adelipwaloliced i n 10nL of
tetrahydrofuran and 30niL of water then osm um
H NMR (CRCI) ox bae (£ 6roaa) ,1H).o240n(® bloatlatd) arcuberi2d @b, 101E @.1l5Y(s, 1H), 4.80 (d, 2H),
4.55 (d, Z@O&iwg t aperiodate (1.2g, 5.6mmol).The m xture was
t d room tenperature overnight. The mxture

LRMS(Estyzngyhggnwmwed in water (30nL) and ethyl acetate
(30nmL), the organic |ayer was washed with 35 50ni of

brine, dried over nmagneebaationdlf ate and the crude
resi due was purified by colum chromat ography on

silica tetNusibegz-8hfetbipettabBhidb@yridnepmatiamineas t he
el uant to give 450ng of the title conpound as an

N-2,N- 4—d|9érﬂ:§)l€55br§@bmgthylmlt?@&z/dﬂgféglcmanl? 1'()513@@@9!@9@%&15 dl%lvedﬁm 10mL
of me’than%I I\{BQB%ngIm r%etq%xude Jfé%ﬁgy OQ%TW]OD »fa@é:eé %ollg\ﬁec? \gas sfrrgg at Gé) %overmght
The solverftras tenived ih Gcdaland2hp crude dag partitRipd inLIRME of EigkHpromethad6and 10mL
of water. %Wgﬁnic layer was isolated, dried over magnesium sulfate and the solvent removed in vacuo

to give 80mg of the title compound as a yellow solid.
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5 Preparation 44 N2,
N- 4- di benzvl - 6- nor phol i n-4-vl - net hyl - 3-ni tro-pyri di ne-

W@ 2do70oz001 | ne PCT/IB2007/000368
4, 6- bi s- benzyl am no-5-ni trampyri di ne- 2- car bal dehyde
(150mg, O0.41mml) was dissolved in 15 of

NMR (CDgflﬁig?h% 83?13{3% | al—l@]tg 4{00%}‘ a%"?lg)r %m%a(%gmag.&&gs, 1H), 4.80 (d, 2H),

4.55 (d, 2i)p#-Ro{gedr). By5 éx 8l ¢ aci d (25rrg, 0.41mmol ). The mixture
d for 5 mnutes then sodiumtriacet oxyboron

LRMS(E%@BP (130ny, 0.62mmvl) was added and the m xture

was stirred at roomtenperature for lhour. 20nmL of

wat er was added into the m xture, and then the organic

| ayer was isol ated, weBKBalgns3 20nL of water then

dried over MgSOH4. The soI vent was rermved in vacuo to

gi ve 180#g. df4-Dihenvi-84 Arin-2vy-pyrding Jegrigge gum ' H

NVMR (CDCI3) ™ 9.55 (s broad 1 H) 9.4 (s broad, 1 H),
N-2,  NZA-DibghyR6-promoinii)q-pyBidibe- 2(45d|armné1) (#00hgbd, /2H)Q.242mpkols) 15 2-Tri-n-

butylstann gyragr%ﬁ1§nR%sQ)'§1 5%;?'))@ %alfaﬁ Xﬁf‘%\?ﬁﬁw (E)?@ % a‘ﬁ’ trlggglﬁrlbohﬁipgﬁle (20mgs)
were dissqyed ifolishe (AR %?%ﬁeﬁﬁo K““v‘l’wﬁ’féfrfﬁﬁ‘!al'?fy?t 139 tefop28mins inga Biotage

Initiator. Theareactioe wal repeated on the same scale on two more occasions. The three reactions were

combined I}ll‘lgtegkwjﬁ gi%ﬁ%&ﬂ )1 ggg{egq\gﬁw &ﬁ%?rblsﬁ\td%hceﬁtr e&é’u va%M5 Fqlrmcatlon
by columrg@mmgpgrﬁmy@q{@g “ﬂfhdoﬁaﬁ'@vaqﬁ ERAF gpvrothg, tltlgmnpemrglhﬂ})Smgs) as a

yellowsohwas added, then the mixture was stirred at room
; nper ature under 80 psi of hydrogen for 1 hour. After
H NMR (Q;Qﬁiﬁl 490MblR), O (H88-4/85 Xd. . AHD 4Rs4.95 (d drked. 20Tk, 19HD BSBH8.60 (mutt,
2H), 9.40-@561(MUNE21H 00 BEMuIVEHD; LFVISYESE I /2438 IHIE.C gi ve 180ng of
the title conpound as a green oil. '"H NWR (CD30D) : 7
7.4-7.2 (m 10H), 6.1 Hrepardiidn544.6 (d, 2H), 4.4 (d,
2H), 3.3 (m 6H), 2.4-2.2 (s broad, 25 2H), 2.15 (m
4H) . LRVENESH-Dibbrrzyda gyraditd-vI-ikigipep aia-amigé 30
N- 2, N- 4- di benzvl - 6-et hyl -pyridine-2,3,4-triam ne
N-2, N- 4-[Dibéiwi58 ﬂltrQJ6ti§fé§M12'y3pﬂldtré@éﬁdelﬁ}é|(1@3h'idsd) Bésé’mrﬂo@i @83 MRsolved in

oo (2ofr) TR (o & Bordy oRe epeR] VRE pdbecang ' s et ncer oops

hydrogen ataigona tbrdraturé: fon Sthioersnrilterent thravgh cslité amcecbnag¢ntnatedrim vacuo to give the

tltlecompohﬁdT@gﬁ@&,)%%dé@%?é’en@Q psi of hydrogen for 1.5 hour.
ter conpletion, the mxture was filtered through

oo SR e S 2 P e 1

PCT/IBZOO?/ 000368 - 9%ye Mrs§ CDCI 3) :0 7.40-7.20 (m
5H), 6.0 ( - .O4__.§sb. 2 4.65 (d,
2H) . 4.35 S‘GAIiL e I-3-Ritros Jle-_ : ne 3H) .
Preparation 47

N*2* N*4*- ﬂ)rbéﬁ‘zsyﬁs BofrolariedbyRbIn 824 idhhihd O(1BY I3 Sthiol? - Was ~SHB@NAN@nhydrous

atraycrofias (9ry) o SOHIoR IpgagEL Wi osge YT 8 ecadsign f el sceta
(109mg, 0@8MOeY,and. Digitvbotylin Whdmbidswhaele dhe reddinh. nokture was degassed for 10

minutes béf@lrer ﬁJbYﬁg%%éJ E@éﬂeﬁmnat( @O“S,{ FHPX%W He ) u%)ﬁe'nsngn Q\}%yéotoie'a to ambient

ol | owe i um
temperatur ’c‘@f‘ Gh‘ﬁ'cu W“ﬂﬂf‘g’ defﬁ?t Wéﬁ?‘%ﬁ&%fﬁﬁ‘? graphyrhglica, eluting with
pentane:Et@QA®)9: ’almdaffbrldehemtlnbunpx)uwaas alyellowesdlich (6980, T9%) 1  hour.
Owce the reacti on was corrpl ete, 30nL of ethyl acetate
of a solution 3N were added. The

"H NMR m% k) %%Adga*ﬁ)oaéw 4@& ?'r'b& &1 826 2H). S ebs1 44im, BOC5.89-5.99(m
1H), 7.29-7Hogmon g@nLRM$ B8 m/x\875 [Mejpar at ed, washed

Preparation 56
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10 with 501L of brine and the solvent was renoved in
vacuo. The crude residue was purified by colum
wohoaetogr aphy on silica gel using 10% of et hpCT/1B2007/000368
acetate in pentane to gi ve _&30ng of the title conpound
as a yellow solid. HNI\/R(CDCIB) :0 9.55 (s broad, 1
H, 9.35 (g, biQ: H) 1 6. 75 (s
4@5@ 2 c,! 2H), 2.50
(s, 3H) 15 LRI\/B (ES+) n12 377 [M—|]+ Preparatron 48
6-Allyl- N2N42drl%r14_'yl$ weaByiinE2dididnied ONEY, BYmbds' Rupardbd inemiudle of 15mi

etahyorej e 51 3qalyuar.rondn A1 o BYYEPET 8232t {14Emy B and socum
periodate (erg 4nm1c$)9tlrrm§bl)rtrqmsd;|trggbv|g@duaImat]@qrm_ temipefaiure for 30minutes. Ethyl
acetate (z@hﬂ)m/é%r SRl hahe réRfort AR aPM3 FrasddodriBhed, the o alnrc extract dried

over gt S S e S e kot Sy an il
eluting witht 100PBtORc to afiondt e BaBiabenzglammo-53nitnapyrdin-2yie@opdne-1,2-diol (992mg,

91%). Thé ‘?‘rﬁé‘rﬁrb@iﬁte"@oﬁ Wae'mh&r ﬁ"r 20?‘\9 chetQFre Wedhe rpré@ﬁc@grds%qruhrlnﬁé?rogate (1.17g,

nrxture ganic | ayer was
55mm°'>méf§&rﬁé‘& e 11 umrr_'a%f’a%r'%eﬁ! eﬁ%rree@ EiQf¢ end walss. 1 oxganic axract dried
(MgSO0,) axdichadeatrated trgiveling tile compound iak @d oewmee oil, kB304, 96Ph)e
solvent was renoved in vacuo and the crude residue was
fied by colum 25 chromato hy on silica
14 R (5001 S GoAPlh 2B - e . SR P AT 9 SOy 1603, 1H
LCMS (ARG RT @8 zammiapauogMgs a yellow solid. ' H NVR (CDCl 3)
N'9.60 (s broad, 1 H, 9.3 (s broad, 1 H), 7.4-7.2 (m
1 ™), 6.30 (s, 1 H, 6.35-6.05 9t, 1 H), 6.75 (d,
2H), 6.50 (d, 2H). LRM§4EE§9_iﬂz 385 [ VH + 30
Pr epar at i on244£6-Bis-benzylamino-5-nitro-pyridin-2-yl)-ethanol
4, 6- bi s-benzvl am no-5-nitro-pyridine-2-carbon itri le
N-2, N-4-di benzyl - 6- br ono- 3-ni tro-pyri di ne- 2, 4-di am ne
(4,6-Bis-be¢ragiemino-5tnitpapiriding2-Wizasetaldsiusia d d85antg, 1 OrmoTol) twsisuetiwed in - 15ml
drchloromé’rh&i@ derﬁrﬁtbwohhd’r‘rdé?mﬂigdg Qérﬁﬁajrﬂhas Addedanal the ¥aRioAAHELY at ambient

temperatuEe ?vswﬁy 13% 6%6 qnﬁgu&t?rgd%eg r%e(dgqegpeeﬁ &%Prﬁw@em organics dried
over magnésiin \salipbale cand1@MCenfreted 28 given @t ersde \ABJic2 @BIch 08B9Pdrified by column
chromatod:) :SSMI 'oﬁ%ﬁ%@a? lRRRA R pen%ﬁe ek, hhso FIQQS taff&ﬂ e Q;Qrﬂpédﬁtj %s a yellow

i, (1347365 vent was rempved in vacuo and the crude resid
solid, ( W@s %rl fied by colum chromatography on silica gel
usi ng 10% of ethyl acetate in pentane to give 408ngy of

"H NwR (G0 682 QBB %63, JA), ko) 545@' dd%ﬁ) 4. M‘/B(é G536 (s, 1H),
5
7257.38 .18, 53034 04 SV G TE T W 75 (1) 24y s
4.50 (d, 2H). LRVS (ES) mz 360 [MH + Preparation 50
(4, 6-bi s-benzyl am i no- g, @é‘igtrqg 5gvrid in-2-vl)-m ethanol

N2, N-4 drbenzyl 6b Q-pyrrdrne24d|amne
(315r’rg ! 2 2108 rhd L altd ) v - i§ d-dia
tetrahydrofuran and cool ed dovvn to OC then sodi um

2-(4,6-Brs—§?rf ?I?Pégﬂr éﬁjr%t(rj{-fn?igﬁeié) ﬁH?ﬁBJ ngmg.hgg'rﬁmo Xvsa%rseusé\elansc’ied in a mixture of
dichloromeiagne (1§ hany trigthyigities (59r1lc9rﬂ§mraﬂuar@t thy solelivatcgeled {015°Cxin_gn ice bath.
Methanesﬂdi'lﬂnylcﬁhgﬁlﬂé 335@)(943”\’?@&) W& bdde@dand/ e Neskivh tnhxtélr%rgarr@(ﬁ at ambient
temperature ng ?h H Ir D&'ﬁ naesszlacr%ggi,stHcla fo?éa%rcgmasﬁgde w%hOI ve CO;; (10% aq

solution), dried and concentrated to afford a crude oil. The intermediate mesylate was suspended in

acetone (20ml) and sodium methoxide added (96mg, 1.7mmol), heating the mixture at reflux for 1h.
Residual solvent was removed in vacuo, DCM added and the solution washed with 2 x H,O. The
combined organics were dried over MgSQ,, concentrated and purified by column chromatography on
silica, eluting with Pent:EtOAc, 8:1 to 4:1 to afford the title compound as a yellow oil, (68mg, 47%).
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renmoved in vacuo to give 315ng of the title conpound

as a yellow solid "HNW (CDCI3) : ~ 9.50 (s broad, 1
wolReo7093017. 20 (m 1 OH), 5.85 (s, 1 H), 4.59 edriridp7/000368

4.45 (d, 2H), 4.35 15 (s, @) .. LRVS (ES+) mz [ M+

Preparation 51 N-2, N4-d ibenzyl-6-brom onethyl-3-n

H NMF{‘ECEP(%;) @/517 '2”7%& 2H) 3%@”%)”% 64- 367(’[ 2H), 4.49.4.50 (d, 2H), 4 81-4.82(d, 2H),
5.91(s, TRIgHB0G 390 IO DD A VS S /o T T 50

di chl or onet hane and cool ed down to OC t hen

tri phenyl phosphi ne (239 ara(tl 9% mmol ) was added

fol | oned by N-br onosuc 161rrg, O 82mm|) and
i b o t n )

warmed to rooh1téﬁpereatureland stirred for 2 hours.
ek ik A sol v S re d in,vacyo, and t . .
N*2*,N*4 QE‘?”&M‘ 6~ et QNYr&thy, gg SP'%’BF'[}?f%%cq‘ﬁ"Hﬂ%t(gi?%p@W%'ﬁd) was stirred in
THF (10ny) ih itheepregsince) off Rape Dlidkel [(2a56 Wty 1 3rag) €T het reixiure wadtisradat BTG 60psi H; for
2h then flgéré(@th%@mn erchQIepaH' Jl:lsﬁln WQW@& hé‘fl&fﬁﬂel\c\%\é’c&%ehﬁe\te@lﬁ vacuo to

give the t_lt[le Ig‘?mpe/.mg@s-p lﬁ%wr(\ ml (i7 8%g v‘%g:gl (V?S Lfe%mmggo %éjy (nolr‘ue ?o(ﬂowmg step
with no fuBkgr purifidatidn. (d, 2H), 4.15 (s, 2H).. LRV (ES) mz
427,429 [MH + Preparation 52 N-2, N-4-di benzyl-6m
ethox methyl 3-nitro-pyridine-2,4-diamine 30
LRMS (ER)m/z Ql[“’a'*'benzyl 6- br ononet hyl - 3-ni tro- pyri di ne- 2, 4-di
am ne (100ng, O0.23nmol) was di ssolved in 10nL of
nmet hanol then sodi um net hoxi de (25ng, O0.46nmol) was
added foll owed was stirred at 60C overnight. The
sol vent was renpved i nPEREE@EOHEQ t he crude was
[A&BehiziH4eieagllaniind-64@-methoxdiativ) o B airydichedaoid Sldiidin®B-one
wat er. The organic |ayer was isolated, dried over
magnesi um sul fate and the sol vent rermved in vacuo to
N*2* N*4*g‘?"9%‘2ﬁtﬁ1@ negthexpnethy)-pyrding @i liamings @798l | Qivryeell dwaspcstirred i
acetonitrilé @iy B8 8Qbolifaidd BR W /20833 695mg, D/6INVIbI 4dd@heShixtuk kbat at reflux

for 16h. Tgﬁ%@a %s %%nl_cllerltra%d%rq X&%B Qr% d;?udrgﬁﬁ‘ c’iirel)ctjry %coﬁjgm %\E%rr(a%grafgy on silica,
eluting withs100AHYCM 3o 8654 {asaffogihe tilleRpEmPOESIYS arpale Byvn| o4, {329, 64%) present
as a 3:2 itk GB MitA tHeqsbon®edic Nedéazapurine. o o
N- 4- Di benyl - 3-ni tro-6-pvrazi n-2-yl - pvridi ne-2, 4-di am n
e N2,
LRMS (ES{matz BHIMHH - 6- br onp- 3- ni t r o- pyri di ne- 2, 4- di am ne
(100mgs / 0.242mol s), 2-Tri-n- butyl stannyl pyrazine
(116mgs / 0.315mmol s), palladium acetate (1 5ngs) and
tri phenyi phosphi ne (20ngs) were dissolved in tol uene
(2m s) and subj ect ed t Breparetiav@ive irradi ati on at 130C
f 0o B iBshAilk-B- (Bl Afethifantifd) et ALnitrol \Ridh 83 GldiMInd\as
repeated on the sane scal € on two nore occasi ons. The
three reactions were conbined, diluted wth EtOAc
N*2* N*4*(hifamizy B; mtmﬁs-hneyl pyiidide-2patiaming 350nsg, Oadchneyvesrsusmhest in 12-methoxy-

ethylammé{ ?ﬁvﬂf)ﬁ_fb&f’ ME' d(tﬁl%trbfﬂ% (b%)y 19%)&%&%&%&9%@%@% @l \}ét:ucp Yhe residue

dissolved (nlmgynlhgvagwed}ygqmzdg,\;-l&%ﬁq\;ieangmonmtre@d hg cruggmatgrial was purified

by columréchfdnafodbdph( dn sifidd), eluthgSitnDARMEOH, 4B to givedfe tileddmpiidias a yellow
of, (semglQily; & 55-8.60 (mutt, 15 2H), 9.40-9.50 (mult, 2H),
»OPMI%EY (nutt, 1 H); LRVB (ESCI) miz 413 [ MH +.

"H NMR (CDCls) O 2.75-2.80 (m, 4H), 2.96-3.00 (1, 2H), 3.29 (s, 3H), 3.48-3.51 (t, 2H), 4.48-4.49 (d, 2H),
4.76-4.78 (d, 2H), 5.87 (s, 1H), 7.27-7.40 (m, 10H), 9.41-9.51 (dt, 2H); LRMS (ES) m/z 436 [MH]+

Preparation 62
[2-(4,6-Bis-benzylamino-5-nitro-pyridin-2-yl)-ethvl]-(2-methoxy-ethyl)-carbamic acid tert-buiyl ester
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Preparation 54 N 2,
N- 4- Di benzvl - 6- pyrazi n-2-yl -pvridine-2,3,4-triam ne
wOR2)7/093901 PCT/IB2007/000368

N- 4- Di benyl - 3-ni tro-6-pyrazide: 2-yl - pyri di ne-2, 4-di am n

e (105nmgs / 0.255mmols) was dissolved in MOH (20m s)

/ THE (20m s). Raney Nickel (30ngs) was added and the

reaction placed under 80psi 20 hydrogen at room
N*2*,N*4't Qibgyayi$[gr(&mesoxsethgamnigo)-qthyil pisetpyridingwehdiesine t €5emg  0.34mmol)
was susp@muaeintnm g 0onhi) aNc G1éOsditiod ickGled RE0°d bétbe tﬁ@m%pimgb addition of boc

anhydride, %%ngpnfﬂmmo S!%res logrﬁ% %;’II Dgﬁw&ré Esgflu)e was al‘?’owed tmarm to room

temperatqma@ﬂ)@ftez\]h,.@enq':ftepjouqbvwmﬂ Hefe-- 'Qwemrgamxtragt wegFiried and concentrated in
vacuo to é\l{fezcﬁe Me”comgb@'ﬁi%\é yeflowbif (Frodgagbs)0- pyr i di ne- 2, 4-di ami n
4mol ) was stirred 1n anhydrous
tetrahydrof uran (20m ) and the solution degassed with
1H NMR (GRCI9 dgeh4pi$, @H).t 268(h @HaER(E, Gh), X430, REY i3.AXracé)as.47-4.48(d, 2H),
4.80-4.81 glé\%mj 82(9; 1ML agnd 1@y} ks (B3t B, 10,
The reaction m xture was degassed for 10
m nut es before heati ng the suspension at 80C for 16h.
The suspension was coolPegbatatioraéi ent 30 tenperature,
concent r ajys et 214Nl oRLIT fiE(hidel ££bMAY col um
chromat ography on sifTlca, uting wth pentane: Et OAc,
Butyl lithiGh 112.® maf JoBntndihead hdded ddemﬁellttda&ﬂrrai yatlon \uf 9Kdzold, (1.13 ml, 17.1

mmol) in &r@g@—‘%(zgélz g%t E:) Hh@f %?% gr)élza Ci)a%%aﬁqée& g&g'u;(%ddfé{;brate EI'C_)“V so that the
reaction temnpeatuye gg!(rmt go q_bqug 6G7°xghg sdlgtion yas stirrqd)at thispmpereigye fay 10 minutes
then a so&ﬁ'& {)f%ﬂ:'bhﬁﬁdé:’(m asl 70imah IMQQQH\@%BQEded drop-wise. The solution

was s’urred or/ é mln a({)OI})%Q‘B hfzn §|€ ec ol'ngeﬁtﬁ ﬁas%ergg%ld %mj he reasctlon mixture allowed

to warm tQSB'N I yI N2 N4- di benzyl - 3-ni tro-pyridi ne-2, 4-di am ne
(1.0g, 2.7mmol) was suspended in a m xture of 15m
An aliquot (@9 m@)hof dhreoreactian naxtare 3Gyl aduert wa a syyirge to lagrereetiidd @ nitfogen purged

mncrowav@%aﬁﬁi%té’d@ qyﬁ?trﬁl) Q&n"tgiwi% 2’41{]'“10&))6&996 58RI B Mitrb- pynd|n<(aj-2 /A4-diamine

peri o sol ut1 on was
(1.11g, Z@PWW)P%@'%B‘W’{%W&“&?H‘PF@ fighlorsig P uneL- sqéf"ﬂﬂ) The vial was
heated undeerhiatowraye? BratiiptionaBiotad@ ciditibior 8Yfer Tabilies rat NS0 tQIIThe agedtion mixture

was conc&ﬂr%teghﬁ%g&oplﬁérli ?Qﬂ@cﬁ@? bemgn %rrg IGFI-@-'X 5%} ar% E&E{'ated ammonium

gnesit um concen rat ed n vacu
chloride S?Mf"r'f(‘?%’ﬂ') Hyewtwwaé HFQS%W%V%TBW% fP & $qprEating fupneltTiba dpyers were
separatedwhdnlthel &% lst WAtextracted Wigv lore 2-methy! THF (50 ml). The combined organics were

dried (Mg%? ) dan%l g/ ggﬁaQZ*Lg%é%é%}]g'obt ee%?/nre kr r 83 l\%lthplr:'t?)%% %d]’the solid

collected ytitra¥ierthermwaghed wiike B o Vlﬁldtthmprml@tsm@'ow safigdi-Ohe. 96 %).
periodate (1.17g, 10 5.5mmmol). After 2h the solution
'H NMR (GBEI3par4.59 (do deiidbBr, @t i it (QAS=-5aTdHanatHE 6.93 (h & Y TPARI7THAT (M, 11H)
a [ Ngﬁggﬁl( concentrated to give the
778 (s, 1%§1e(\9tc4ggr%oﬁﬁ59%s an %)nr Zﬂge oil, (962ng, 96%. 1 H NMR
LRMS (EX'GOCI482 [MH]3. 49(d, 2H), 4.49-4. 50(d 2H), 4.65-4.66(d,
2H), 7.52-7.90(m 11 H), 10.03(s, 1 H); LCVs (APCl+)
RT@. 74min, mz 409 [ MH + 15 Preparation 57
2- (4, 6- Bi s-benzvl am i nBegaratign&do- pyri di n- 2-yl ) - et hanol

(4, 6- Bi s- bena-BiIBRI¥OSoREEN01-PYdindiae 2ishineacet al dehyd
e (250nmg, 0.66mmol) was stirred in 15m

N*2* N*4*-Dibenzyl-3-nitro-6-oxazol-2-yl-pyridine-2,4-diamine (1.02 g, 2.54 mmol) was dissolved in THF
(60 ml) then MeOH (60 ml) was added. The solution was hydrogenated over Raney nickel (210 mg, 0.25
mmol) under a hydrogen atmosphere (80 psi) for 1 hour. The reaction mixture was filtered through a
Celite pad then evaporated to yield the title compound as a brown gum (944 mg, 100 %). Taken on
without further purification due to stability concerns.
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20 di chl or onet hane. Sodi um bor ohydri de (38nyg,
0. 99mmol ) was added and the solution stirred at
warnti7entoo1t enper at ure overni ght. The reacti on BCXUB2087/000368
was partitioned between DCMg@nd water, the organics
dried over magnesium sul phate and concentrated to
give a crude solid which was purified by colum
chromat ography on silica, eluting with pentane: Et CAc,
LCMS R #4241z A3720MHB af f or d the title conpound as a yellow
solid, (134ng, 53%. 25 'H NWVR (CDCl 3) ™ 2.68-2.70 (t,
2H) , 3.83386(t 2I—|) 44 -4 .51 (d, 2H), 4.72-4.74
(d, 2H), 586(s 1H) argflo 8(m10H) 950954
(bdN- RIVIS-(1HS3thyl LH- IRk e,,,, - dBGIrR0

ng et, hg nit ro pyr| di n
N- Methylnnldagoéqﬁorfge mI 9 18 mmol) was dissdlved in dry THF (25 ml) then the solutlon was cooled
to -15 °C JictAalbbdh)s nkBritvt itham inchelamd (6:.31- piy odi mmah wa} -agtidh dep-wise to the

- 6- (2 rretho

y—

solution (cgflogiA‘{ﬁgn%e%ﬁt éo]du I%{%ﬁa?éh%&g q‘ﬂg gol{atﬂm%a@léﬁttg @’égrf 1 hour at — 15 °C then

a solution ®f 2y ZiaR ehlewé (880 gt 8N MR ie @lryt E4F5@5|niri) uﬁs adger drop-wise. The

solution wB&éthred M2t P@ R $ Ub@IREMYHIoRd 1BfWaEe slowiFiRd RT theft 36ad fdr ¥\@Sre hour.
added and the reaction mxture stirred at anbient 35

An al |quott(%TfH§ bfthe! E&utfoﬁ 5va§- Qdde'a tt‘; H Hebé;‘e%le& QRd nl%\gn%|§193 deGwavk VR (Biotage,

ni cs was

),
2050 mf}y G SRR e AT ey S PBP 3 RS ST iamyE, (400 mg, 0.968
mmol) and rpatadived baﬁr@hamdghbatfﬂmex)ﬂ&h@u@qa €13dadg,i M193ameio)NThe ZiBnwis heated

under mlc%wavé QbR e ﬁﬁla{:?)‘fi%?‘fjor(%(irﬂ‘%uteg' élug?@loé Tmeefétabtlag mixture was

m xture at ref sol vent

concenrateg e They SRS WASEPYHARRASIHREP FIBAS G150 81 e Hghonia soluion
(15 mi). The infajdRityxof HE€OaquEbes plesainasedmoveganingsa yepamtioy fudfelqsi@sll amount of

emulsion d@%@% y@%?' GrﬂEUQQFMS %X%\Q%Pé’&éé‘hb& Flgl?%ﬁr%cg M{g&nlgnia soE l&g 5 ml) then
brine (15 @’)fh?'bd”f IMQ% AfeNg eyaroried. The & l@emmwmgd 8")}%90IQRN‘P3“'°” ona

silica colu@h (1 2 ¢, R ep)4Efted MQ@@Mﬁ&%ﬁpﬁacrﬁ’gﬂdd the QadieROM3aE from 20:80 to
60:40 oveF g galw);}l 2‘%&% %Qoiiraﬂéa &]5%) ‘iﬂlmﬂlurgis 3"% iic(a%r@j érﬁftlons were

combined gncgq_\@goratfd 9 yle|q7thg gﬂchg:g(omd 3s wllow goligid24p mg;(qu/o) 2H) ;

LRVS (ES) mlz 393 [ MH + Preparation 59 5
'H NMR (OD3IDD)NI3ES-(E) 3B A6V I(d, §=5.28 hiet 2H) B3t b 118 jbizr 2H)i6:82- (8, B:137 Hz, 1H)

r
74 (d, J_t‘ 1I7£HP @715(%(51#%\7/I2§6-7(4%(Tre}oﬁc)))%\?3etgsys/l(r§ 2?5 nitro-pyridin
LRMS(ESé)—rB/,z415i[M1—I]1 ne (65nmg, 0.17nmol) was stirred in THE

(10m ) in the presence of Raney N ckel (20%u, 13nD).

The m xture was stirred at RT, 60psi H2 for 2h then

filtered through an Arﬂ@&‘;ﬂlc_’p&é washing with 2 x THF.

The f iN2IN42DiBendAs-(G AN Hahidezdl-D-yMagitiRe-P 3 4liflafiny e t he

title conpound as a brown oil, (47my, 78%, which was

used immedi ately in the followng step with no
N*2*,N*4*-Dipepzyee- (bmplihf’lrﬂ:'amidéﬁpl 2HRvifERyridine 2,/86anine/kq.235 g1 9.567 mmol) was
dissolved Br'ﬁ-ﬂaﬁ@tmlp’fhe@@/\eOH 10 ml) was added. The solutlon was h drogenated over Raney

nickel (0. Og’q B (géezrafngl) gn%qr &ﬂyﬁn 8??1%35'%8??3‘5 @8 psn) For q%o?:r he react|o¥\ muxture was
filtered throutgh*a, Gélitkpe(di thamevpporgied 2o yield Hiutiteaotmpbindmgra phimered) 8oi8-(218 mg,
100 %). Talkbh m%uﬁﬂﬁ@gur@cé%mé lo &inBdonfdrRg i n 20
acetonitrile N- Car bodi 1 m dazol e was added,
(105ny, O. 65mm|) and the mxture heated at refl ux
LCMS R, =f2022 rb&l385 Ml sol uti on was concentrated i n vacuo and
purified directly by colum chromatography on silica,
eluting with 100% DCMto 96:4 to afford the title
conpound as a pale brown solid, (32ngy, 64% present

Preparation 67
(2,6-Dibromo-3-nitro-pyridin-4-yl)-carbamic acid ethyi ester
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as a 3:2 mxture with the isoneric 1-deazapurine. 25
LRVS (ES) niz 389 [IVH + Preparation 61 N2,
woOkeDidbeoz V| - 6- f 2- ( 2- met hoxv- et hyl am PCT/IB2007/000368
ino)-ethyll-3-nitro-pyridingp2, 4-diamne 30
N*2*, N*4*- Di benzyi - 3-ni tro-6-vinyl - pyridine-2,4-di amn
e (50ng, 0.14mvl) was suspended in 2-net hoxy-
et hylam ne (1m) and the m xture refluxed for 1h.

A solutnoﬁ&%@rﬁ@cﬁl@r@% Et)ea/lé’\%s% i@ EQ éﬂ&ﬁ#’ QHE (Eﬁ'?cﬁgg% gﬂged | frop-wise to a

di ssolved I n

solution 0 £f-diyREOrT s @tﬂ'dmméaww@ GPaglepichiriefiampar(i .1 & in Byhydrous 2-
methyl THFO(100MNIE b @ PGt iegpiagitng A0aitich Fdi€ suchathatt thé\@awtioh Bemperature did not rise

above 5 %MHXEQE' tggzmﬁtuge(swgé X(?g\_:f ﬁﬁ&t”taéﬂd%'?%q%"%atsre%y ?Hﬂo stir under

nitrogen fQ[H) houp ngtt@r Qortior of ethy) chlogoforgiages(0.54 1d) wasgadeigd gndsthe fmixture was left to
stir for a Rirher #hé&- b ($(ﬂml)2ﬁé)s addéd ARd he/Bydrd sep%i"ﬁted Th8 Gqlidous Jayer was

extracted Q}th E% F@ anﬁgq g_l?;%f)rgswc%\ﬁere drle(.(gi MgS%'_P and evg{:%ragteds ?o a brown

solid. Thig golidwas- Be EfélPﬁA/W&mﬁlh@ 618i9) thenpsaiuntied -op- iI9¢o) Cempanidn-¢n a silica

column (ﬁgo@;}qhﬂigé’%iél%ﬁlﬁ%%w taHel Ghd %Fédrehﬂﬁlé@ kép® 18EraMi at 10:90 for 1

cotarn v (¥ e neeesor o, Fors TRH0NB, 7 AT 81 Vo iscAtghigetthe

compounoBﬁaﬁtgbgspyalpd¢lhy.fc_anw S@Ildam ne (150ngy, 0.34mmmol) was
suspended in DCM (10m ) and the solution cooled to 0C

fore the drop-w se additi on of boc anhydride (
1# VR S SO BT S0 3P 4 a1 O HIB 20 @Al 7.95 o,
s, 1 H), 8.29 (spind)] LCMS/M EB1220n/2 B68)BH0, 3eapamjat ure and after 1h,
guenched with 10m H20. The organi c extract was dri ed
and concentrated in vacuo to give the title conpound
as a yellowoil, (170my, 92%. 1 H NWR (CDCI 3) ~ 1.41

(s, 9H), 2.68(t, 2H), Bre@g ne3H), 3.42(bs, 2H),
D dBo- 4 ool . AL |348-_.8d2.H)

| ester

! 10 Pr epar atl on 63
Potasswmmaf '19&“1181?5 38 a5 dc s BT #9lutigy rqf P freslibporne- aniaipyacin-4-y)-

carbamic &ud ythyllestehi(10082(g)Zh Bcedne (i’(ﬁh ANN®(chiovéasettaf)danletBiBAdiné $£39 g) was

then adde& Cfol%wéb ‘P&H’E&?%% n_'dge (@ ?3 8)7§Ré(<;ﬁ‘?( ddrg wggﬂ }13% gjfrourqéerb é{Oﬁjm)rAB hours.

The reactlmg “@Wf‘%@te@&d?of‘P%\tfatﬁﬂl”bVaé’P@\ﬁP@ @eﬂ attitiqngd betwgen ethyl acetate (100
mi) and wéten@do am). U'ﬁéfﬁ@élﬂéslm&e disti (ﬂﬂgscgparﬂb&)éﬁorate@% é:dar-ﬂ'b@rple gum, which

was COIU'Tﬁ‘% l%)%\e%)&’t ﬁ'&%p% %S@na nu'%n & c%@JJSa@ (e@ "?ﬁ)wﬂ’ Eig¥\cheptane,

increasing mﬁ)grﬁdlpﬁt rqqqgrly( fgqn rﬁO)GOV\ygsBOan)dg\@r(ﬁ opiuran yelumdh eThiso pravitierh the title
compound\w.s gﬁ&dé{;r@dn 56 whieh SDIBHEERS aPale-grddh delid SEdlardditg. cool i ng
was renoved and the reaction mxture allowed to

warmto AT. An aliquot (19 ml) of the reaction m xture
1H NMR (4093Val €&t OROEORMs) Bippopet .240(t, =l @ HeehHezlsa@s a3 H) 4.19@et=7.10 Hz, 2
H) 4.79 (s, W)Q;:fbn(ISZPHW %6 QREDMIAY H) Bis9t @8 Ss 38240 HE ) H) 8.38 (d, =234 Hz,
1H), LCMgfRg= 2.4¢ g‘ﬂ?%éﬁﬂ”@'”ﬂ)rom 3-ni tro-pyridine-2, 4-diamn

e (1.11 g, 2.68 mmol) and pall adi um

bi s(triphenyl phosphine) dichloride (373 ng, 0.53

nmmol ). The vial was [Ifsenaationfiler mi crowave

130 C. The reactl on mxture was concenfrate

o oorod ST HALNSE RRSE BRI R B T 20 000 0 e
dissolved iy Zmghwiteiragydrefiran (8@ mbh dhe taohutief ewas edlitt enuallys mppa B a¢dlaige vessels
(Biotage, forzon@l).. AdltBus aMRbSia WBLfon (0.88 g cm™, 20 ml) was added to each vial (60 ml

total). The vials were sealed then the bi-phasic mixtures were left to stir vigorously at room temperature
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25 separated then the aqueous was extracted with nore
2-methyl THE (50 ml). The conbi ned organics were
wdaniEdgNySO4) and evaporated. The brown sol i dpobiBionBeH0368
was triturated with Et OAc apg.the solid collected by
filtration then washed with EtOAc to yield the product

overnlghta§héagpéé)¥£} ﬁ_igﬁl h é§ &grf %og?o (%ang_}raplﬁz}lw s&éarfmng f?fnnel Ethyl

acetate (1.250 ml) and water 51120( werp adped. 7Theghases werpfsegardged thep thpqorganics were
washed wtibride (ITEDO &J)%eor@anﬁﬁ V\@FQ drikd WIQS@Q tHeRWRadoFeRdd 18a2ordilgum. The gum

was re- dléswple%m é’l):( Z@g?tﬁ &en 6\</aip|or&]tedﬁ% prfwgeﬁ'\ tllﬂ? g?wr?%ng (53459) as a foamy yellow

solid. I\I*2* N*4*- Di benzyl - 3- ni tr o- 6- oxazol - 2-yl - pyri di ne- 2, 4-
di arri ne (1.02 g, 2.54 mmol) was dissolved in THE (60

he 60 m.) was added. The sol ution was
1h R R e SRR i e ey (rod ) AgS (5328 4 gy (m. 2 H) 447
(s: 2 H) 6Bader H) 881ds,008)7.88 (WpsHEIE ez, 180 786 (3, 18y 8.41 (ipL2.34THE 1 H), LCMS
R:-194ﬁ1ﬁza4q Qe xture was filtered through a Celite pad
év orated to yield the title conpound as a brown
gum (944 ng, 100 % . Taken on without further

purification due to stabili oncerns. WD 2007/ 093901
PCT/ | B2007/ 000368 -10%—%@%& =2.41 mz 372 [MH +
2-Amin i idin- - ridin-3-yimethyl i

N2, N4- Di benzvl - 6- (1- net hvlestg,H-l mdazol 2-yl)-3-nitro-
pyridine-2, 4-dianmine N Mthylinidazole (0.728 n,

oy 7 TR S50, oo D 0 b BP Rl o
mg) in THﬁ (OF Bhin § Reactyial E(t6758 1C fdry ice(ecatongrbath). Vi saldtindwas stirred at this

temperatueld BDTOMlnlhﬁteE %&faesom@{ stAneRhibAG @96 n@hﬁﬁ@-ﬁdﬁ fnflPﬂés added drop-wise.
ourl.es

he soktpfufa g5 rorte) RpuBe's IO Pel e Felfg pel hpifegiand te roscton
mixture allpwegtoogtdrny te wem(tgmpdatgre. Bis Zingronsizyle sojuﬁhnyua‘ﬁﬁl@n(a@ﬂedrv@ syringe to a

pre-sealedVasd ﬁlﬂgﬁn ol Hﬁo?cﬁlava_ m:él @@0@&1 lbté 20 rﬁ‘@%orﬁ&hlﬁ? @Afﬂno—&bromo 3-

ooy GG WMDY B BETS <o S e (168 o) e peldium
bis(triphenyiphospbinet dichiorida 434 dgik dihe ovish wae diegted luederanidrowater irgdiation (Biotage,
Initiator 8)9&rﬁ%nﬁb§ BOMPACE THE Aaciddl k@R8was RePpaitdnBd betwidH &M\ acetate (10

mf) and a Rﬁtﬁf@feﬁrﬁ&weoaﬁ BEHHRR of gmBYCBHB-BloRte (18-l Theifayers Jvere ehpafRied and the
aqueous extréct@Dwithy eth(l. 86@te (Tomil). Tae dopbihédadigaiits were washed w1th brine (10 ml)

then dried %?45 h@f%&rﬁ{%ﬁsﬂw rﬁﬂe \A?Qg%muﬁhédjgn {eg:d)’éoranmle o]n asilica column (12

9, Redisep)y plaotingtihyl BFYRIJY 4 sRiYMmYimes) (QWrtharsthei griast ingteased linearly
from 0 - 5 ¥3fetanol Incsttiye acsitdt® Bvalt & TV Ehis\Bidvided 16 fitesdnippuadl(6bmg) as a yellow
vacuo. The residue was partitioned between Et OAc (15

m) and 2 Mammonia solution (15 m). The majority of

t he aqueous phase was renoved using a separating

1H NMR (foovmed, o(l-ﬁ_@ichmmam ppf 1. 1€mﬂb§krﬁm REd Y RN3 HRYSE S, 3 )RS3 - 4.03
i 200 32 Y VS B B L Ay LT s 775011

8.43 (s, 1*@»@@@ﬁﬁtan@66\/a@‘(ﬂ MHEd. The crude was col utmed on | sco

Conmpanion on a silica colum (12 g, Redisep). Eluted

wi t h Et OAc: hept ane, | ncr easi ng the gradient linearly

from 20:80 to 20 60: 40°ERASQO8 74 5] unm vol unes, then

i socratic at 60:40 fors-Ehgokamste vol unes. The desired

fractl ons were conbined and evaporated to yield the

| e conpound as a yellow solid (240 ng, 60 % . 1H

Ethyl-5- etr‘mpgze@dgmoxwgteg@ 59)5 wag |q)ssqivegl7m(qjhanyl— @54'8 Nrnd 2 pBIutupn g8 sodium
hydroxide (20h7g)JiFr wathB (182ml) ddded STHIZedctlon Waslstitréd Blzroorh tBmpefatdré fdrd 6 hours. The

reaction médv.%eijs gég%e% (tgb~2(; m)} ﬁ%}% ()E%ﬂ réit%? hydi{c%wflb[r R/%fnh a%(%gp to give a pH of

gum.
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Preparation 66 N2, Nd-Di benzyl-6-(1-nmethyl- 1
H i m dazol - 2-vl - pyridi ne-2, 3,4-tri am ne
wOra07/0b891 - Di benzyl - 6- (1- net hyl -1 Hi mi dazol - 2- pCTAB2007/000368
ro-pyridine-2,4-diamne (0.235 g, 0.567 mmwol) was 30
di ssolved in THE (10 m) then I\/b(]—| (10 M) was added

~1-2. Th TB %szo% tWX 86? glé@ extr%/c)gg gg%he& é?ﬁhn Z%{%@b&w e?rgartlcg Sxtracts were

washed vﬁéusytumﬂd bringycslnied oV dNapQys filiased andﬁvameatmp gife 4 pale gellow solid. This
was takeh [ip G @lin&in&]B 'rﬁlﬁarﬂﬁﬁ’odrﬁ'gfﬁf &bé&o(llﬁbﬂdje WQS ﬁd&‘&dd Tﬁ@‘?eactlon was then

tlt
neated (o gty of FCTAPRCH B TpBiter PIRGrirT PRe FoR (e it 8T 7 169 - 70 °C.
This provigeghibe fitfescon@surdReD RY) as @clgap oiff z 385 [ MH + Preparati on
67 (2,6-Di bromo-3-nitro-pyridin-4-vi)-carbamc acid
ethyl ester WO 2007/093901 PCT/|B2007/000368 -102 A
1H NVIR 09 Ytie.JHIGIRQEOIN- AL PR 2% b4 8: 98 G5 Tdhnfrdionsd
2-methyl THE (50 m) was added drop-wise to a
sol ution of 2, 6-di browﬁ_@g&t@_&pyrl d| n-4-yl am ne

2- Amu{oje -3- Q%ar%c aéid ethyl
a eepl ng € addl

y
such that the reaction teﬁ%téfature di d not rlse above
5 C. The reaction m xture was allowed to warmto room
The title comppued aMas peepated Mollbwing theoexanple iuprdparationi 7201 esireg5-ethyl-okazole (47 mg)

and (2-arh ﬁélé-broﬁqotéiﬁlfr&ﬁ]ndn\oi W %&F¥l$9md -3- ?Imeﬁfy?tc%gﬁfceac(oo etﬁgl ester (100

tu stir f

mg), g'V'"ginetpﬁcé’PCt%%'Bﬂ)ras W'%"i’g%@o m) was added and the Iayers

separated. The aqueous | ayer was extracted with Et OAc

) r i S [

1H NMR @ﬁ&m%ac%%dﬁﬁang%gﬁ’gﬁﬁq 13 qa;% B e 8%11%33{ J—e{?'el;i((jNnggﬁ'))z.se (s, 3 H)
280 (3, J5.61 BBebbeds orki8 (3 PiHOs-96 (02 §) SiFerp Aimidko 80 40 7.16 (@
J=7.80 HzCo RPARG @)1 6N7.83 S7.70 0A, 1 19)8.4878, { BR0CHS FRedi1sem} 427 [MH]

eluting with Et QAc: heptane. The gradi ent was kept

isocractic at 10:90 for 1 colum volume (CV), then

i ncreased |inearly froBiepgratam 43 30: 70 over 6 CVs.

Thi's provi dedsédieovi-bidz8le-4camBRMBECIH ByviGs@) as a pale
yel | ow foany solid. 15 IH NVR (400 MHz, CHLOROFORM d)

Ethyl lsocﬁlgﬂaa&(ﬁggﬁ Wa$] ade& ascjf;'%@seglg @s’turreﬁé%aén%lg&eéKé%u in EH'% &’35 mi)at0
°C under pifrogendifter gonpletq a@dlt[om_qwq. dary bm\ngmﬁ@@q Was gigred for 30 minutes and then a
solution of lgolﬁltyal lBilerigR- (3:1Mhi§ MOFHIEY (1|5drhlﬂ adde‘ﬂ'cbrop( ﬁlséTEkTeBth ﬂl\értérﬂbéiatﬁre below

o I
~10°C. The rF%rT% ﬂ%\//vag (sf:yreggfgp‘;l % r hgla g ac?\é{a6eds fo X r¥nre? ﬁg Cﬁasddqe vHas tfeated with
acetic ac'q 2.8 o) g a3 (25 ml)oapﬁj/ thedientracted Yith ethern@3Qmiadihe combined ether

extracts wetcWdsh&B Wi sdtdBie8 2rifs, driBd éﬁe@ts@@@m (sl Htdred and eva orated to give a

oroun 1 g 88 ST L M BRSSO i, o

gave the tiflmeompstind ¢1¢919) 23 2 oelolelesndit r ogen for 18 hours. The

reaction mxture was filtered, concentrated in vacuo,

and t hen %artltloned bet ween et h¥ acetate (10 m
1h iR @b i BRCFOAN 5 e 85 G ik e h PR KBRS (0, 2 H), 77
(s, 1 H), LBME mey @poriat gaH]t, @eaaksHik pur pl e gum which was

col umed on Isco Conpanion on a silica colum (330 g,

Redi sep), eluting withp Rgpt ane, increasing the
gradient linearly from%%@rﬁ 80: 20 over 6 colum

vol unes. Thi's provi dedseemevkexazele 30 conpound (8.5 g)
as a green gumwhich solidified to a pale green solid

5-Isopropyboxagtleratarpgxylid ldchiMhy] 486@r VHE9 ol MiaORGEORM th) a lsojupen &f 24 sodium
hydroxide gio mﬂ‘a%d]&hdﬂél (O% H)) a%dStB xtur% stﬂgred4 atlr%oﬁwqbeméer tu%@fo'r_QG hours. A

solution of11 C{7(a99ro(( Sg)omll Wed fn ,gwerlxtuie ﬁ)rreg fcgrsa (ed/ minutes.oh ‘white solid
crystallizedBut and whl) collediddoyRiitratioR.. Abr ofying, A8 solid s takér up M-uinoline (3 mi) and

35
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35 Preparation 69

(2- Am no-6-brono-3-nitro-pvridin-4-yl)-(6-nethyl-pvrid
wone®@/gsaoet hyl ) - carbam ¢ acid ethyl ester 40 PCT/IB2007/000368

(2,6-D bronmo-3-nitro-pyridifgsd-yl)-(6-methyl-pyridin-3

-yl met hyl ) -carbam c acid ethyl ester (6.00 Q) vvas

copper O’gééﬁs ﬁl?.%) ‘éﬁ;‘? aidgeazT % |on fV{ig RXQ%CP f e?QarI(uE%r I§10\)vr mcrs]aasmg the oil bath

was Sp egua sea
temperatyrgiaot WS- Ptdeqdqw )ilst"lad lpelbdsmamﬁwa Qf,tﬂeute:smﬂ grod@gagd quinoline.

This oil waBidbn rdQiisiled adsweR PEERGurE @~ RIdRTBaY Al térRbratlire (O] providing the title

re.seal ed then the bi-phasic m xtures were

compounJ&%pn}gzasSaF PP gor ousl y at room t enperature WO
2007/ 093901 PCT/ 1 B2007/ 000368 -103 overnight. The
1H NMR (406 ffz! CACHGHOT Y 816 1R SHRbaGH 14?% T (@AHT Bt 1
0 a separating funne acetate (120 m)
water (120 m) were added The phases were separat ed
t hen the organi cs wer epPrapaadiedzsv th brine (100 m).

[2-Amino EW?-[S%E:%B\Q 'oﬁézot’\f{/!ﬁ qﬁﬂo%@nén%%ﬁé mtemglrbv ﬂd‘lfi‘-@% ﬁ\B ctapna% ic acid ethyl

e- dl 5SSO0l aret Nyt
then evaporat ed to prow dé—fﬂhe t|tI e corrpound (5 4 g)
as a foany yellow 5 solid. 1 H NWR (400 MHz,
The title corpGQIRGRERMrappred fallowing.tibexaniblein plaparaBont-§0, 2sib@ 5{spropyldxazole (54

mg) and A(z :LQTOtfb %ig'ﬁ]{ﬁ%yml%ﬂfg%%ﬂeﬁ?l@ruﬁ'};S@éﬁe‘th;‘l)SCfrﬁrr\'% ST(S&hyl ester
(100 mg), (ga"ngjhezprsdtwt@f*mﬂ #HaVlOWEUMR = 1.94 miz 412 (MH + 10

Preparation 70

= A NQ-~ 6= 4- - I ik I O- PYLL i Nz As Vi
1H NMR @6(8 @lﬂrzm?w%ﬁ%@é%%ts g%ﬁzn% 12%63/(m) cﬁgq 34 (& BEES glltz,ﬂ?/ ﬁl) ¥k6 (s, 3 H)
3.04 - 3.1g¢net H) 4.5 BLL3/(m, |2 H)H- (s (2 HB6.8P (902 ik R QA &S, 13196-‘@ (¥, S0 Hz, 1 H)
7.21 (s, 1added Arein W 198.439s,21 [, LEMS®R, sqlsetnh/@m MH]*
4- met hyl oxazole (41 ng) in THE( |n a
Reacti Vial at -78 C (dry icel acetone bat h). The
solution was stirred aﬂgganggm@nperature for 10

))-chfbamic acid

rop- W Se€.
stirred for 15 m nutes Mﬁ% C then the cooling bath

removed and the reaction 20 m xture allowed to warmto
The title compeunt eap erepared following the ekarple jnareraeation 7 U tiking 4ietimethgoxazole (47

mg) and Qﬂ%ﬁxolel-@onﬁd 8 Infi0 Dyidin-d-yi)406- ﬁeﬁlgla%/ﬂgn-@%éﬂ‘lﬁ)rc@gﬁﬁldo%lgeéihyl ester
wave. Vv | ot aegle m ) “contai ni ng

(100 mo), G ing e RioTcl?
nitro-pyridin-4- yI) (6-net hyl - pyridin-3-yl nmethyl)-carb

¢
1H NMR (266 @t ?%bﬂgﬁiﬂ#ﬁh NS é‘{ iLgIQCg?é rﬁ‘gﬂ-i)%gtf HB37 (s, 3H) 2.56 (s, 3 H)
400 - 4204, AL SrICL A HLD Ao 7 NEVE (el Hes o) 1B ot AGo7 62 788 (m, 1 H)

8.42 (s, 1 HNILCVE M= B2 rh/@r2AfMHIt nutes at 60 C. The reaction
m xture was then partitioned between ethyl acetate (10

25 n) and a saturated aqueous sol ution of anmonium
chloride (10 m). The Pewepagtiongdr e separated and the

aqueous extracted w pkaRtfyilmaesbate (10 m ). The
conbi ned organics were vvas%ed wth brine (10 M) then
dried (MgSO4) and evaporated. The crude was col umed
DIBAL-H (G misd @ 13 Mpeniution inotelugne)i wascarded dipamwigelgver §5 mRudiisste) solution of
oxazole- 4%&%59(3”8 at‘,‘(dt gﬁte&}éﬂ (735@‘53'5:?1 Wol)“m WFJG'QO 0 HfTBfB ‘(CCVi' he resulting

solution w%fﬂgﬁ at mla @8{1 ﬁ'teg ?Wg{, B%‘.&SG% cg] p I‘Q)MI salétaon in toluene,

56.0 mmot) mastaldtiéceowonmmmum(w neggtioasvaa theeléfolw sloB4y garm fran #8 °C to room
emperatu%r G?Q%MEB @E@i%ﬂﬁt\/b oft s%%r;ng& coolé’d %20 €&in 3n e bath and
Na2804. 10 H20 159 ¢ equal welght to DIBAL added) was added in small portions (CARE - slow
addition to prevent exotherm) to cause precipitation of aluminium salts. The mixture was left to warm to
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(m 2 H 4.96 (s, 2 H 6.37 (s, 2 H 7.16 (d, X7.80

Hz, 1 H 7.26 (s, 1 H 7.53 (s, 1 H 7.65 - 7.78 (m 1
woloo7893081(s, 1 H, LCMS Rt = 1.86 nmz 413 [ MVHP&TEB2007/000368

Preparation 71 5-Ethyl-oxazsl e

Et hyl - 5- et hyl oxazol e- 4- car boxyl ate (3.5g) was

| . !
room tem%a%ﬁjg%%{%og?fgeg sﬁrgn%‘#;éio I('nﬁ% V\tg{a )é?S%EIﬁ% dy gl\%@ d\g%. fﬂ{f.hegqqr'o%ﬂ a layer of
celite. Theeglie Pty Weg gingad withelshigromediane (@189 B-Lans mefhanpb(2hol@04nL) and the
filtrates wéRombf@E.1 THBoWEM iWdE PerM@V@d lUAEBIGEHictPpreddiirdTbroviiing tidiRR compound
48 C ncentrated hydrochl oric acid added to give a pH of
(4.8 9) a3 HYHY 093901° PCT/ | B2007/ 000368 - 104 -1-2. The

reaction m xture was extracted with CH2Cl 2 3x30nl. The

i i 7 | urated

Al S S R T SRR O el

give a pale yellow solid. This was taken up in

quinoline (3 m) and 1@¢Qemraibne®pper (11) oxi de was

added. The reacti on,\as dednvdedpd (oil bath 160 C)

under slightly redutet a clear liquid

distilled over at -60 - 70 C. 5 This provided the
Oxazol-4-yhétRaroD (VB0 witgl whs’ §i€sov@) infehh@drolisSBHIF (B8ImL) dndhbisRutfehidoled to 0 °C.

Sodium 'B%%qf (%LLWM?H%? éh%p %h%d%n %ﬁwgll ;gorrfg%nls gﬁergé“i%’gesz, akg after complete
addition, the regefienowas WEmed ig [aopamBeralpre, oy 3 miluies o L1 feaeiion Was Jq-gooled to 0
°C and meth§itoeR4tBY2.1 PYY dddedinImall Fekibyd. hteredompitecadaitio tetrbattion was warmed

to room tezgsggfﬁ%ll:rs yﬁﬁ st%{;etg lrfJQS{ﬂ ggfq'l%o.u{.;]% cn.bs ir%a%:ﬁ%?ré ?ﬂl{/ f\?%lgg%lﬂgﬁs%rt}ﬁg%nto silica gel
and then puyified BIGCO combi-flash chromatoglzaphy (SiO2; gradient elution of MeOH, 2 to 5% in DCM,
1% NH3) taiFl thetifes RiRBBdI4 T8 thiasRyddidyelowtHtigtid. - ( 6- met hyl - pyrid
in-3-ylnethyl)-carbam c acid ethyl ester (100 15 ng),
giving the product (79 ng) as a yellow gum 1 H NWR
1H NMR (490 O1HYH2HL@ROEEFORI/ bty 381 9B H), 4.20 (s, AHR 3.6( 1tg, 131)H).85 (s, 1 H)
1.33 (t, X7.61 Hz, 3 H 2.56 (s, 3 H 2.80 (q,
J--7.41 Hz, 2 H 4.13 - 4.22 ( 2 H 4.96 (s, 2 H)
6.31 - 6.45 (m 2 H ebepadionf9) 7 16 (d, J=7.80
[2-AmindZs-(4dm dthox)mayl{dxazok2-i)-3-hitddyridid-4-48-(6-methil-pv)idiB-34/Bndtisyl)-carbamic
H, LCMS Rt = 2.16 m z 427 [Mdet 20 Preparation 73
5-1sopropyl - oxazol e-4-carpoxylrc acid ethyl ester
_ Ethyl isocyanoacet at e,Bé 4, 52@% was added drop-w se t@
The title gorapqupd vpsRreRsassrs foliowing thecpsiTinis, inTRiEPZralion {0, using (f-metgoxymethyl-
oxazole @10ngwgy, (B-drmiagr6ibronik3-gitro-pwriddl-&vie (cadethylipgidin-8-glenethgl)icarbamic acid

oo s A RIS B IR 5 9ot

mg) as a yRlipw gied dr op- wi se, keepi ng the tenperature bel ow
-.10C. The reaction was stirred for 1 hour then

a ness. The resi du tr i t
1 i GURA "B OEORYNES Pory 1R B8l SRR Yy o 400 420
(m, 2 H) 4648 (s it etiOast 2HES.Bée(s, 2 BX B A ~78ieHs dibi7dds.dt her63 - 7.72 (m, 1 H)
776 (s, 199 BUAE, S PYIEMYRSDEEL WitAsg@bpr at ed brine, dried over
sodium sulfate, filtered and evaporated to give a 30
brown oil that was purified by colum chronmat ography,
eluting with 1%eCH i nPdipatatior et hane. This gave the

2-Andfiddl3-BitrG-8 TRy hrid-4 9 -(Esh ethyER BB RS- darbatnid hdMthvi ester

[

, ppm L. ) ) )
The title %WE%W,&%Y% p&%@re[%’\fﬁgog\_riné'gge?ex%%mzlq_gpebaréio% 70,( &éing]’thia dle blg'\r/nsg) and (2-
amino-6-bromo-3-nitro-pyridin-4-yl)-(6-methyl-pyridin-3-ylmethyl)-carbamic acid ethyl ester (100 mg),
giving the product (79 mg) as a yellow gum.
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35 Preparation 74 5-1sopropyl -oxazol e
5-1sopropyl - oxazol e-4-carboxylic acid ethyl ester
wOR0@8d98pp1was taken up in a solution of 1 N so#CUMB207/000368
hydroxi de (10 m) and ethangl;. (0.5 m) and the m xture
stirred at roomtenperature for 16 hours. A solution

m 1) S ure

1 R 8o e S APOR gl Rt PR T £ e 1 Pl i tmg2 10 400
(s, 2 H) 686t(s, &rtt) Aakbs(dc @dtlzed H) Y4B (6,t1r R 7.9h(d, A ErHZIMH) T4 - 7.84 (m, 1 H)
7.96 (d, ﬁ@i@HﬁQ'Hg@é@a% mHgﬁ’_Cm YAl hBaq s gagt) and WO

2007/ 093901 PCT/1'B2007/ 000368 -105 copper oxi de (120

ng) added. The reaction was heated under vacuum

slowy increasing the @Grdpafstiohsi tenperature to -170C

A clear |iquidos@n&id-s-bifodittnod! xture of the

desired pr oducg@gﬁbddgbﬁ% ' miga&h% Pesfl was t hen

re-distilled at |ower pr essure (-.180nmBar) and

Sulphuryi t ehifopiee &6:80 eml) HasChdqedosiiophmsg tohethyli plogionyt caveREeN ¢ 1(R6E) at room

temperau@@;mﬁi?ezag gtmga r 18 k] W%Afﬂ%} mlvgke]wf—%%g:%@gguum for an

hour to re(@ve b_lgﬂ)l volpﬁ;lgmﬁe&p g'ﬁen*}z@ residue was distilled under 'high' vacuum to give an oil
that distilldd2at/XBi 796G @itk 2-vaSpT SfBMbapaZsthmRg) thus rovidingahdtitlel ddinBovhd (13.54
g) as a cl§ ggll -(6-nmet hyl -pvridin-3-vlnethyl)-carbam c acid et hyl
f0”ester The title conpound was prepared foll ow ng
the exanple in preparation 70, using
1H NMR (200 RARCHLORCPGHNMIGES pord 1.17@) 3 ANG.31 ¢, 3 H), 275 (q,ZH% 4.25 (q, 2 H), 4.80
(2-am no- 6-brono-3-nitro-pyridin- -y) (6-nmethyl -pyrid
(s, 1H) . 3. yl met hyl)-carbam c acid ethyl ester (100 nyg),
giving the product (48 ng) as a yellow gum 15 1 H NWR
(400 MHz, CHLOROFORM dp(8a@fdRsk 13 - 1.26 (m 3 H)
1.34 (d, 3663Hz6 .3 H 3.04 - 3.15
(m 1 H) 4. 10%Ehy-oxgzle; adigrethlester 1) g 39 (s, 2
H 6.94 (s, 1 H 7.16 (d, J=-7.80 Hz, 1 H 7.21 (s, 1
2-Chioro-3-)xo7pegi@noic Zcid thfimstet (19)5 @ w8 dissolved iky5m | EB%Rormic &3 Ammonium

formate (2‘71679 443 abddd ahadRe B%&Bﬁﬁ]léétgi’gt réffux under mtrogen for 6 hours %fter cooling to

room tempg P NaTeRIR TS e ST RE ]S oSkt BAFReis0 ahner (5 x 50 m).
Combinededtiey lexteegtsewer® lveashed with waiepauaineadried r(Mp80g dfilfecdd| ani evgporated to
give a crutj@ %ll @(@nﬁhg oll WaPh ﬁrﬁﬁﬁ? cﬂlg)m?ag)gra;iﬁyy B silica gel, eluting with CH,Cl,/MeOH

- 0Xazo

991, Pfovwgé{mfﬂscexmﬂuaw%Whaﬁﬁaawfq“@m 4- yI) (6-net hyl - pyrid
in-3-ylnethyl)-carbamic acid ethyl ester (100 np),

o SR By A

(s,1H) 2,19 (s, 3 H 2.37 (s, 3 H 2.56 (s, 3H) 4.09 - 4.26
(m 2 H 4.95 (s, 2H)640(s 2 H 7.16 (d, J=7.80
Hz, 1 H 7.21 (s, 1H)P7.6 .83 (m 1 H 30 8.42
(s, 1 H, LCVS R = 2. : 7 [MVH + Preparation 77
O<azol-4-yl-met5@1ﬂ:92&5®mjboﬂﬂ£_§mm of a 1.0 M
solution in toluene) was added drop-w se over 15

4-Ethyl-ox&doleLE- @ﬁbdx?hoaadiﬁbﬂd?lle@fér .6 gpwas Sireddn aaolR@SY bi AN NGOH (25 mi) and
ethanol ( tI)héf.llrw1 l%%tloklrénéurg wa% 'then stlrrecmpmgm tempera't:'urg ;Il'or 16 ho?:rs aIf)lethyl ether (25
ml) was added, and then the aqueous layer separated and acidified with 1N HCI (26 ml). A yellow solid
formed that was collected by filtration, washed with water, then with n-pentane, providing the title
compound (2.6 g) as a white solid.

1H NMR (400 MHz, CHLOROFORM-d) 3 ppm 1.30 (t, 3 H), 2.95 (q, 2 H), 8.0 (s, 1 H)

Preparation 84
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solution was stirred at -78 Cfor 30 mn and then
further DIBAL-H (56 nL of a 1.0 Msolution in toluene,
woa@ody/msmwl ) was added over 15 minutes. The reaeCTaB200AS0368

then left to slowy warmfrggn-78 Cto room

tenperature for 16 hours. The resulting bright yellow

sol uti on was cool ed t°4%th 53,80 i ce bath and 40

Na2SO4. 10 H20 (15.9 ¢ —egu-az{l—we ight to DI BAL-H added)

was added in small portions (CARE - slow addition to

4-Ethyl-oxgzale/aparbexyic fed fily2 abwe'%@éeﬁ Yt BEuipPiingt(® oW Td GHQI(AOHNQrAdded. The
reaction vl théh hebfd 181215208 WAG al Blolirids® dWBIRIR Wa dMclé) i &Ading the title

compounf@y ,L,Eﬁgs é,g&g%@ -106 room tenperature and after

mns the resulting suspensi on was
f||tered through a layer of celite. The celite plug

1H NMR M@@Mﬂk m@mﬁdhmw@wﬁ @mth@\n;e 2(53 (& 2¥807.8%9), 1 fmd7 8 (s, 1 H)

met hanol (2 x 100 ni) and th trates wer

conbi ned. The sol vent was reaned under reduced
pressure, prOV|d|ng thegm@@mguﬁpnpound (4.8 g) as a
) CRAF ORI ki

78 4- Met hoxynet hyI oxazoB8er 10 Oxazol - 4-yl - met hanol
(750 ng) was dissolved in anhydrous THE (38 nlL) and
The title compound Was pepared dilleding thelex@nple Sopreparation 70; wking Bébyltogazole (47 mg)

and (2- an%né-e-ﬁmﬂoh M@&p)trﬂﬁlth ﬁﬂ(&ergethﬁpm 3. %nl%{h&l )-B4HBarié Bdcidt ethyl ester (100

ter conplet'e "addition, the reaction

mg), g"""9\£'§pW£ ﬁéy'f’%)ars@o‘fﬁ'?"éﬁﬁ’%r ature for 30 minutes. The

reaction was re-cooled to 0O C and nethyltosyl ate

ti.3ns.
1H NMR (ngd&ﬁz %ﬁgﬁ-‘rbe i dfsrﬁbrjn h 1R8LLLAR, i@’)?%‘s r(tgg%izeﬁ?, 3 H) 2.50 (s, 3 H)

256 - 2.6 (in3eNck Ur-eb 2D SH) Ar2is 2o 612 (ST -16r o JeT-Btikz, 1 H) 7.23 (s, 1 H)

7.46 - 7.49 @26 H) 91591760 Wh &1 MPS 3P (sE1 ANSCMIR] =@7an/siubt paHel  and
then purified by I SCO conbi-flash chromat ography
(Si02; gradient elution of MeOH, 2 to 5% in DCM 1%

NH3) to afford the titPwparaigsdignd (473 ng) as a pale
yeI low liquid. 1 HphdMR-4-AeRviMdzan-LddeOROFORM 0) 6 ppm
3.41 (s, 3 H) 440 (s. 2B, 76T (s, 1H, 7.85 (s,
I H 20 Preparation 79
A solutionfa® 3Awdthvb2-Hutadones(® fad iy methhyd! (EHaklobas2coplel-i@ -3 1G. oBrpmined2.97 ul)
was then hdte dl‘édvﬂsfeGaﬁ@Bl'iﬁél m@‘éﬁﬂlﬁémw&*‘ b’dn’fﬁ?ét@ythé réeef] mscallo%li % warm to

room tem?%ftxrgvanﬂgstlfrﬁé?%ngpgs ﬁlepfe@ gp aqumﬁ Wgourgil "WQ water (100 mL) and
extracted itimeliekiyk pimet (B k-100xmkoltee ¢drifneugyxtracts were dried (MgSQ,), filtered and

concentrat(e@ 953 Qta Jiq ﬂ'@o@ Plsfoi© -fBH. gh%\r@ lﬁ){é@ )as(t@oncﬁﬁe}&Jn ?Mr\jvlﬂch were

-carbam c aci ester
Separatedeane|ba Wﬁ.%ﬂéﬁ@ﬁ%Hywrﬂy@ﬁﬁ.ﬂ?fé)ﬂeawem%ﬁi< @@eae 4fgie, golden oil.
gi ving the product (107 ng) as a yellow gum 30 1 H

oo RN UL DR o, 1
(s, 2 H 4.96 (s, 2 H 6.34 (s, 2 H 7.13 (d, X7.81
Hz, 1 H 7.32 (s, 1H)763-772(m1H) 7.76 (s,

1H 8.42 (s, 1H, L 62 mz 443 [MH +
Preparation 80 35 %—%ﬂ’m’i

(2- Ami no- 3- ni tr o- 6- t Kilsoprdoyioxarolevr i di n- 4-vl ) - (6- et hy
| -pvridin-3-ylnethyl)-carbamc acid et hyI ester The

1 Bromo-%p%bgp li[lrgﬁn?g" ﬁw%gac{é%{i gpgfa{ﬂgﬂ]"l(lé)ﬁ ﬁ%}l 3 t?‘ux éeactlon ||11|xture heated
to 110 °C for 6 hours. After cooling to room temperature the reaction mlxture was diluted with a 40%
solution of potassium hydroxide (10 ml), stirred for a few minutes and then extracted with diethyl ether (3
x 10 mi). The ether extracts were combined and carefully evaporated. The resultant brown mobile oil was
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am no- 6- brono-3-nitro-pyridin-4-yl)-(6-nmethyl-pvridin-
3-ylnethyl)-carbamc acid ethyl ester (100 ny),
wagi2v070g3dobe product (79 ng) as a yell ow gum 40CWiB2007/000368
2007/ 093901 PCT/1B2007/0003%8. -107 1 H NWMR (400 I\/Hz
CHLOROFORMd) 8 ppm 1.06 - 1.30 (m 3 H 2.56 (s, 3

triturated \?i’t OZ Ren}aﬁgezérﬂgtﬁé i&y_{rﬁ 9e%2\9e h?li péfg% Z%%F(a%ji (% Zil)zaqglzt%en residual

pentane ey_anq)'atqd gnprowqe tgqtlt(emomponpq)d (65’ mgpaq allighergwn gil. Hz ,
8.35 - 8.50 (m 1 H) ,LCIVSRt:211n12415[M-|]+5

1 nwam GhFRRL G 0ot 8o 16068 i SOERE iad & ot d8 . 1 1

7.80(s,1Hp ethyl propionyl acetate (11. 70 g) at room
tenperature and the reaction stirred for 16 hours. The
reaction m xture was placed under vacuumfor an 10
hour to renove highly P&R&EIMBEmterjal, then the
[2-Amino-6-¢&isanrepyivasazdir5y)-3-hie ok puitited-vil-te-m&thylpaidin By ivathyi) e &rbamic acid ethyl
oi | that distilled at 75- [9C with a vacuum of 6Mdar (=
4 5nn+g) t hus providing title conmpound (13.54 g)
a clear oil. 1 HNWVR (400 VMHz, CHLOROFORM d) 8
The title camaq:mfl fvas grqq?red ioug\f[ln? lthe ample i pr?Barlen 79, Hging %ISQ@O?)& oxazole (54
mg) and 22-&fhino-b:-tBéino- 3.5|tr(>£pyrldln Hyl)-[B-mpthyladytidim 3§ Enethyl)-carbamic acid ethyl ester
I c acid ethyl ester 20
UOOmg)éw@%P%ﬁr oxo en?ﬁﬁggﬁggtld ethyl ester (13.5 g) was
di ssol ved in 75n1 of 95% form c acid. Ammoni um

1H NMR (ﬁwmt CHLORGFapPM-wpSpasidad - and (nhh:eHy €87 {d, 0x6.6eaE, &H)AL.50 (s, 3 H)
282 - 295@ 1% éﬁédez{%fa(' ! E?ﬁ%rbzf o IQ)J‘Q x’% Hﬁﬂ% 9—0}’%1‘ @?atl—@(]?zs (s, 1 H)

era &
7.45 (s, 1 lalh?:l5Q hém@sﬂd‘l)é 393, bt 'é?:l\/'&ﬁt#ﬂéﬁ Pét 4401 MK 50 n1 ).
Combi ned et her extracts were washed with water and
brine, dried (MJSOH), E,llte[e gand evaporated to give
acrude 0|I (9 g) Th purlfled by
enrryis( B 16vdi ) it :

25 99:1, prow di ng t he t|tIe conpound (3 77 g) as a
Po'tassmmpaéerorﬁfeO)(mWo g} wad dddddVitd (A OftriHEolutiGiTldPREE HRMAG- 3-8ntri@ﬁﬂhdm -4-yl)-

carbamic agi cﬁﬁqmﬁ #tgé? tl% g) in fcgl_lﬁr(%goé,pg%%né%epghé ggud% (5%7 mA) was agigéd followed

by sodlum40(miq1(§3|63®k a'lzmr@xtgre(y\gﬁs[j@‘ktﬂ stic untler ditrogen for 36 hours. The reaction mixture
was filteref tgtré}i’{&veoa?@&&ﬂa@d%?ﬁ@rsﬁ%y bicenrdich Bt Walio, 884 ‘ﬂ'fen(ﬁlaﬂﬁlogéd between

t
eyt acelf g 5 ) FopiR-ik BeRe e G st oo @ velon
oil. This cradle oibwan adsarped ata sitical gal anGthieo purdied By eltrayktogiahiey or{ B8o Companion

on a silica §éum kso‘é@ﬁeégéiﬁ glutlr%rmtht él@ﬂc F\%ﬁ qg\@@&bﬁnd 1Y Srradéﬁtﬁiﬂéélngm 10:90

l ow sol | d
to 50:50. Tf“l?r"ffé’&’ef’ H@t“ﬂ%@“@w‘l’ gcﬁoe% apg Yellomidlat i on, washed with

wat er, then wi th n-pentane, prow di ng the title

1H NMR (Wﬁ@M s ?pr)gg épe(t %g-l) 913%; gﬁl\/ﬁeg(@o%ﬁ/ﬁg 7.0 (s, 1 H),

7.20 (m, 2 H3,7.36 (M) 3 HABR LA 9. dap. \?@?Mﬂ?/ 093901
PCT/ | B2007/ 000368

Preparation 90
(2-Amino-6-bromo-3-nitro-pyridin-4-yl)-benzyl-carbamic acid ethyl ester

Benzyl-(2,6-dibromo-3-nitro-pyridin-4-yi)-carbamic acid ethyl ester (7.50 g) was dissolved in 2-methyl-
tetrahydrofuran (15 ml) and the solution placed in a sealable vessel. Concentrated aqueous ammonia
solution (15 ml) was added and the vial was then sealed and the bi-phasic mixture left to stir vigorously at
room temperature for 36 hours. The reaction mixture was then transferred to a separating funnel and
ethyl acetate (120 ml) and water (120 mi) were added. The phases were separated, and then the
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-108 4- Et hyl - oxazol e 4-Et hyl - oxazol e-5-car boxylic

acid (1.2 g) was taken up in quinoline (3 m) and CuO
wO03W7mvg3ooadded. The reaction was then heated POT/IB2007/000368

215-20C and a col ourl ess digfj.l ate was col |l ected, thus

providing the title 5 conpound (621 ng) as a cloudy

organics Lhegl\%@ gMR (%(ﬂ.'Eﬁ{ Md?égf (Iﬁé—wq{rb g%rattad %J %Bo% on( bbon standing, a

yellow sqchi @p@;ealge n I%quocollected by filtration and washed w1th pentane, providing the title

compounE?eéM@)ra@a@e(ld’wﬁihBW -oxazol -2-vl)-3-nitro-pyridin-4-yll
-(6-nmethyl -pyridin-3-vlnethyl)-carbam c acid et hyl

oun R foll ow ng .t.he
v 88 PRV 0 S0 AT o8 o
H), 6.55 (p(g1)H) A86-7.35 (m, 5 H), LRMS m/z (API) 395, 397 [MH]"
(2-am no- 6- brono-3-nitro- pyrldln 4-yl)-(6-nmethyl -pyrid
i n-3-yl net hyl ) -carbam cpam d et hyl ester (100 15 ng),
g|V|ng the product (74
th

1yeI | ow gum 1 HNWR
i amid a¢ifl ethyl ester

125 (t. X7.42 Hz, 3 F 250(s 3 2.56 - 2 68 (m
The title dormouthd Ofas ré atdd Qdibwﬁ%s/ e éxa%?plé ) p%ﬁg tidh 23 L(sfh 42m5%oxymethyl-

oxazole (Z Hl mg)( %-arymg@‘goron}o %g%rf) nq{ -%_]yl)- e%zg} anlc .55 e@&\yétehl(zoo mg) and
palladiumbisiifiphreny!pdcsphipéftdichiofide (71t emghrgaingdhe @ed@t (1 60 mg) as a yellow gum.
- Br ono- 3- net hyl - but an- 2- one A sol uti on of

3- et hyl - 2- but e(5¢g n met ha
1h R (98 el CHEOREFBRVES aipprel Tbor 7 BB 35 38 G AEh Fagacke2 (m. 2 1
4.47 (s, 20H) @[924- S@O3 (and HPaGR (¢, Del) Addi- 7isemy@H) T.oAR! eHe, LOMEER, = 3.08 m/z 428
[MH]' reaction was allowed to warmto roomtenperature and
stirred for 3.5 hours. The reaction was then poured
into water (100 m-) and extracted with diethyl ether
(2 x 100 nL), the conmbiprpdrafigi 92Cts were dried
(MySO4), fil terec[i_) oS BCRNER IeqmneUpon st andi ng the
0| I y resi due forne@é—]&w%y'eﬂm&—%vwd fferent oils
were separated. The.bottom | ayer was retained,
Thionyl clilcmgg (?,ﬁbml)dyﬁgadfi%drppwp%tocsbﬁ%grﬁ?l%lgn o Cg)of exazel- 4p\é-|rr@thanol (1.51
g) in dichig@imdeanei30 mi) 3Ger 5 inkidbRR THEQBsUNg, cldutil SIRBoRRIME @lirrdal fPPHMinutes at

room tem ergrrﬁre( g}d tﬁeﬁ'ﬁeﬁttﬁj Egﬁem 011 A_el)atlna?gm? %ol(ﬂ?dn t;lecgpne c%gr and a deep yellow

soprop
colour. Af;[ergpdwﬁutgs Aefefiyx the gqlgwng\méﬁgowep tg cggl touEpempigaeeratuse and the excess

thionyl chfofidérand @eivérd. v&réﬁ@en&@ﬂmﬁeﬁ&ﬁd@ﬁﬁéﬂhé&d prescutd ® died 8@ cok@sponding
chloride c%rﬁgougd gh%% wgs usr%H %hou’é_\furtﬁer pam cahg] 5 EM.O t rhogm4t0;)n28r ature

Dimethylagyie (8§ 5\h°fo€f 2.8 seidion i THF mas icorleq to® @ i an dnethatheahdfaggolugion of the
chioride (f.PVG)Th BM‘IEHF @b in)tmrédééﬁ ih @ﬁibﬁfgorwbrtsrbvgﬂ REhnd. ﬂ{ehr%éun(n% suspension

was then it Jaeiey o 1y ACEevorh it COUM R T BR A B Regh fold hat as
then pre- aha«ybmm@ewm@gmmuep@wwz 00TbigesBdBomatd@aprtyrantsilica el cluting with

5 to 15% MedR lrﬂdlaﬁ&%ﬁ‘l@fﬁalﬁf‘ﬂltﬁ 118, RAS VIR preRERIthEflle cbRbSurd(@5:£38) as a dark
epeated (x 2), and then residual pentane

br°W”V'S°é\'7'§BLrat ed, to provide the title compound (65 ng) as a
I'i ght brovvn oil. 1 HNW (400 MHz, CHLOROFORMd) 6 ppm

1H NMR (%eoagﬁHi‘bé-iL?)_Fg%Fc%Fﬁm-%gs é_ﬁg}ﬂ 235 6 1t a%b £ D HZ7 8D (s, T 157 6%, 1 1)

Preparation 93
[2-Amino-6-(4-dimethylaminomethyl-oxazol-2-yl)-3-nitro-pyridin-4-yll-benzyl-carbamic acid ethyl ester

The title compound was prepared following the example in preparation 70, using dimethyl-oxazol-4-
yimethyl-amine (128 mg), (2-amino-6-bromo-3-nitro-pyridin-4-yl)-benzyl-carbamic acid ethyl ester (200
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Preparation 88

f 2- Am no- 6- (4-i sopropyl - oxazol -2-vl)-3-nitro-pvridin-4
woybd7/bsomet hyl - pvri di n- 3-yl met hyl ) - car bam ¢ aectd/ieionyb00368

ester 10 The title conpoungwas prepared foll ow ng

the exanple in preparation 70, using

o) nd (oleBfY QIR RAES Fiter s, G ook g g ety om g @ vetow

gum.  jn-3-ylnmethyl)-carbamc acid ethyl ester (100 ng)
giving the product (71 ng) as a yell ow gum 15 1 H NVR

1 e (i8Grf Br4 GHE OB g 528817 053 103l ) Bho 5,1 a10-

4.23 (m, AHH).93- 23 (m, L KD B.33 (s, 2H)H)284. 7035 ((ns 6 HR 7168 (6.134), LGMS B, H).86 m/z 441
mep 7-10 (d, X7.81 Hz, 1 H) 7.23 (s, 1 H 7.45 (s, 1 H

7.59 - 7.70 (m 1 H 839 (s, 1 H, LCMB R = 2.23 nlz

441 [MH + Preparation 89 20

Benzyl - (2, 6- di br onp- 3- rFrégaeatipive4 di n- 4- vl ) - carbami ¢

{2-Amin§gaJ L‘F r;?é W}z—tﬁr‘f‘lgﬁ(ﬂsf R\t" %ﬁ\%&%%r1ppn1%agol(25\l|]50</r|&m 4%5!)enzvl carbamic

(2, 6- d| brom) 3 nltro pﬁﬁ-!lélﬂm'-_e&t_eyl) carbamnic acid
ethyl ester (7.44 g) in acetone (100 m ) then benzyl

The title tonguoucke wag pBspardd)foluavingablel exbmgdio inl pregatationy70s asingl m(2-trimethylsilanyl-
ethoxyme'tl‘@? 4 qefm‘dgfcﬁe? (%% rpéh? éﬂlﬁﬁ]é' Bl%m%smirc?[)ind‘notl ?l b%ﬂr&gﬁ)ﬁmw acid ethyl

act

ester (20 ling)t %'}dé@llq%um @ﬁﬁwewig'@§%'qeéﬁ'é@°ml ft mgbmlvd{g the product (174 mg) as
ayellow guanncentrated i n vacuo, and then partitioned between

ethyl acetate (100 m) and water (100 m). The

organics were dried (MgSO4) and evaporated to a yel |l ow
1H NMR qu) MHZhEHLRRQAGRRY Q) Swers -&8% t5r B &0 087+ 8-94i(i 2 H) {49 (tadrd .03 Hz, 3 H)
3.49 - 35§hﬁfr2 Widhﬁ@b@vzﬂgl&i@m o) %Ed%xs%)léms@nﬁﬂm @M1 HPR23 (s, 1 H)
708 .- 73% (g 80 g, Redisep) eluting wt
. S{ |ncrea5|ngthe gradient linearly from

10: 90 to 50: 50. This provided the title conpound

(7,50 9) s a yel | ow oplopardfiorost NVR (400 Mz,

1 o 8 (q,

H) , 'LRVB m 2 (API ) 458 460 462 [ M—I] + Preparat| on 90
Sodium m%ﬁamlolate é1% mg) was added portion-wise to a stlrrEfd subpen5|o of (2- qtr)nlno -6-chioro-3-

-3-n|tro-pvr| |n- enéy -Ccarpam cC
nitro- -pyridine4-y)- l%qqq%ca@g[n&.amd ethyl ester (300 mg) in methanol THF (3:1, 4 ml). The mixture was

sealed in Be&tezgtivia| thefi-eti torstingt-rGonn tehiperapys fodl 2rhodrsy The Ractidamixture was diluted

with methgrﬁ)'l ﬁ*eﬁ &%yébfsgr‘é&? bi %ﬁy (ﬁqq gﬂcat@@f p]'gé %ﬁé Mgsdcdltﬂﬁn?ed tI.l;lz}leompanlon on

e solution ace
a silica cogjg@(gbg é?qt;l@gg)eplutlr@dwt@ /ﬁ(h}ye@@ngqg@@qwgémﬁmgnt Ilnearly from 30:70 to
50:50 ove$ 6lcuiun@voluiles.Mhe dvBBedftbdfidhs ek tdhebinddadndWirSpdritedito provide the title

phasic m xture left to stir
Compoundségorg)u%n yet"{;\"e'ggrjnr oom tenperature for 36 hours. The
reaction mxture was then transferred to a separati ng

1H NMR o Rek, raEﬁHAl%lmﬂ) 5 Rt 2oL 1(;’%@1 ?rl-)) 2Z¢ﬁsd(sV\@H £8, gé 12@4 M1 2 H) 4.35 -
455 (m, TIDEPO0IGOT PERFIAR0S ) BaBSEE” HED): LrURAT - 5 2 o M

with brine (100 m), dried (I\/gSO4) and evaporated to
a yellow oil. Upon staﬁxmmﬂeﬁ_ﬁyellowsolid

Cr[%ﬁ?nfh‘o'-d-@ﬂ@oro]_@'bﬁyl)\@ﬁtr&@rﬂd%Qi-ﬂ%elﬁiyl-fchﬂbhr'hﬁ:técﬁ%tﬂf&ter
washed wth pentane, providing the title conpoun

(6.64 g) as a yellow solid. 5 1H NVR (400 MHz,
2-Fluoro-pBehyEREPORNED )36 my)mcopiet ()t thidphéde-2-darbékylaty (29 Hhg) dndBalladium
bls(trlpherglt%ospﬁme)zdlbalcndg'(EErr(gf r%dgd zcwi ’mléo@g%/e(\ﬁal illew_lﬁﬂ was then flushed
with mtrogqnesﬁlgr sgaiedn rpggolutlon of (2 ammo—6 methy|su}fanyl-3 mtro -pyridin-4-yl)-benzyl-carbamic
acid ethy! ester (42 mg) in anhydrous THF (0.5 ml) was then added to the vial and the mixture heated
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f 2- Am no- 6- (4- met hoxynet hyl - oxazol - 2-vl)-3-nitro-pvrid
in-4-yll-benzvl-carbam c acid ethyl ester 10 The

woibd7@9sonpound was pr epar ed follow ng the exarpiraBion7/000368
pr epar ation 70, using 4-methpxymet hyl - oxazole (114

under mgc;ovgave lrhad'atl%rg{geﬁﬂ)%got} ! oytggﬁh%o QI F%ﬁd eagﬂ%ﬂ Zm IJ(tIJI%a\AEagaﬂ?e]ncdlluted with
methanq)jasg tf||{¢r9qh émgugp h‘quﬂel diggethyolordd b matiaheexciiahgawhrtridyie(BakpridAE, sulphonic
acid borﬂfe@iﬁh'é‘sfe 6@héTEartr|@§e @/aéf %él?\ﬁ’v@l‘l‘lrﬂlet%;h}_é(z yﬁg %4%% '\é_lﬁfpuntles and

then the3pr uc waireleagfecgay Elmlngzwm) amr’yfoma; m(rgeth@onz b L. The @gsnred fractions
were cofipipedanid)evap@@ed ®,yiekd i tiffe @pourdl 35 mighas Hydthwdumd (s, 1
H), LCIVS Rt =3.08 mz 428 [M+ Preparation 92 20
-oxazol -4-vl net hyl -am ne Thi onyl chloride

1H NMF'(%O%MHm GHLREORQRNE) dPRpIOZe 11530 (7, Sbt. 81 (s BIHIHIRb( O, 1 H) 6.20 s,
2 H) 6.96)s, ofH) arz(@d,- A1 Y. t, /4080 al H) (71162 Y7 2200m, 11MH) 7.21 - 7.42 fm 7H)7.84-7.93

(m, 1H)qu?\h‘§ﬁr Q;\Zn4q1&\6 Q.m) over 5 minutes. The re?gom ng

oudy' sol ution stlrredfor 5 mnutes at
tenperature and then heated to reflux. On heating the

sol ution becane clear aB@p¥aisdy yellow 25 col our.
Af {Z2AmHO-eABMUbrephatyl raefilrdyriine-diderii-9arb XA atikle ter O
cool to roomtenperature and the excess thiony
~chloride and sol vent were then renoved under .reduced
The title sprpauRA dvap preprfegrfalloming the exasyirindirengration 96 rusitg 3-fluoro-phenylboronic

acid, progicin® e Pebduttdl 8 wasastsRMowgddout further purification.
Dinmethylamne (38 mMl of a 2.0 Msolution in THF) was

cooled to O Cin an ice-bath and a solution of the
1H NMR ¢#(0d\iiilz| € HLORDEORM-rd hny 1.08-HE1.850n,18 B) zmm(sazjlslpslzs (or. s.,, 2 H) 6.29 (s

H) 6.66@B1 h) RO t | B9
2 )663@3 )\ POL L7 9N OV 7.20- mw@’ozﬂ%e/{]ours HF’ he so nt"‘r3]53m/2411

IMH]* was then | eft to react
was renmoved to afford a dark brown/bl ack solid that

was then pre-absorbed onto silica and purified by I SCO
conbi -fl ash chromat ogr efibgeraiion®8l i ca gel eluting wth

5 EZQArﬂ-iﬁg/-‘B!%%r&-Phéﬂ\.&@lnﬁroﬁigdiﬁlﬁng-bm%yhca}&%ié\lggl % etﬁg loSter
pr oVi the ti e conpoun

The title }.Z%ngt%)%]ds wg% ptig])o;rg% }%IBWIPQ/RI%GWPMI% Q?pE@tlorh_Qq_l)JSIn974-§Bor? ghenylboromc
acid, prov_|_d|r|@the p‘pém(agtmg)@s @Yellow gum.
[ 2- Ami no- 6- (4-di net hvl am nonet hvl - oxazol -2-yl)-3-nitro

-pyridin-4-yl |l - zv] -carbam c acid ethyl ester 40 The
1+ e (R, B OHROREED it 4915 1D i & FLS B .2 HIAST (5,2 H
6.63 (s, 1)@ @ar At1B¢m, 7H) 7.28+ NGB (hi,HEH)ITyE8~TXaZA| 2 H), LCMS R, = 3.52 m/z 411 [MH]*
yl met hyl -ami ne (128 ny),
(2-am no- 6- brono- 3-nitro-pyridin-4-yl)-benzyl -carbam c
acid ethyl ester (200 \soamion 83901 PCT/ |1 B2007/ 000368

-111 ina{Bemgaiedxy-BcHit HisdtvideRABINYArBAIRIS ﬁad B ester
di chloride (71 nmg), giving the product ng) as a

Sodium Z&He%@’mocgl\%’s d?s’ébl%a"‘]fglgr M#Feéhaﬁ?’l‘(%% g’és o grrwn {hen added to a
solution (%a@go (Srp'ronQo ?_letrg pyrdin- 4~5I -anzglrﬁarbzm:q) a gt@yl(gstergswyng) in THF (0.5
ml) at rodf ZéinperﬁurBBTlﬁefrreaﬁtldd) wds §iffrel unddr rh{}ogeh@b@ Rburs therBfhe oition pre-
absorbed‘}:‘df%ctl%/ [OM(_)'] s'hﬁg rggp |>85'rtesh?/\6as )PurlitAﬁ:n l?y) ch?onllgétcitzq{,?phy Jn an Isco Companion,
sluting W'F’blatfl‘il a°2t-a¥ﬂ *?ePB‘Wd 'ﬂPfﬁaﬂﬂ%/Ih}? asedieny |lingaly feomi £0:80 0o £06i4d over several
column vaiinies| Tiesdeslredifetibristwete 6EMBRYANMI YRS oRItEPRPSlideQhd AW ddfpound (23

nple in preparation 70, using
mg) asa}leh(?'ﬁ&ﬁll met hyl si | anyl -
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et hoxynethyl )-1 Him dazole (201 ng),

(2-am no-6-brono-3-nitro-pyridin-4-yl)-benzyl -carbam c
waceoai/etdoyl ester (200 ng) and pal | adi um PCT/IB2007/000368

bi s(tri phenyl phosphi ne) dichjsoride (71 ng), giving the

product (174 ng) as 15 a yeI low gum 1 H NWR (400

1H NMR 24%6 %b%ﬁ@?%ﬁm @557&8%“ ‘3‘5 {;lgs s% Hé s %837594 @%?mzz H) 4.42 (d,

J=15.05 H) 1 4) $@1 {(d, 4=18205Hig, 1 M) B)774s, 98—1)(6561 (Br. Bl) 255l) 923 ( 2,382mHj H), LCMS R; =
319m/2§471{§"_,§+s 2 H 7.18 (s, 1 H 7.23 (s, 1 H 7.28 - 7.38
5 H 7.53 (s, 1 H 20 Preparation 95
(2 Ami no- 6- rrethylsulfanyl 3-nitro-pvridin-4-vl)-benzvl
-carbamc acid et hyI eBteparafimdioom et hanet hi ol ate (180

18hign of

The title %oé{?regquxygs{ %eaeée%é%ll?g%géyelfggﬁg ?ﬂmﬁgargt?dﬁ%eﬁr{glﬁf%%m giving the
product (Hawd)@d an nff-whiResoiid.i Vi al then left to stir at room
terrperature for 2 hours. The reaction m xture was
net hanol then pre-absorbed directly onto

1H NMR Q‘,‘PP M!J& &E‘I-ORGPHQRMr‘MePPWa§1%oF@M@d3 & 1133 dlo Jﬁa%ﬁm%ﬁ) 3.97 - 4.32
(m, 4 H) 448 (dA-96I88¢R, TH) 5BM(d, 1215083 HRediFH &0, - sd6Uin, AdH) BidiNbr. s., 2 H) 7.26 -

: t | DG i ng the gradient Iinearlyfrom
7.36 ""%9%“"%?‘338564%&@4@%@ col um vol unes. The desired
fracti ons were conbi ned and evaporated to provide the

title 30 conpound (ZWrewﬁtloﬂSIO@ yel low gum 1 H NMR
THA 4) 8. 1.04 1. 22 % I-P 2.43

i n B arba

503-517( 1 H 6 13(s,2|—|)712-747(m6
The title cppoyndigs Fl?(epareg f‘ﬁ'QWWBih%@@"{Plﬂ—‘ﬂ‘ Pr essramre%vsmg RypPapgl and giving the
product (30ryyiasien 6f-whitef sofd. 0- phenyl ) - 3-ni tro- pvri di n-4-yl | - benzy

| -carbam c acid ethyl ester 2-Fluoro-phenyl boronic

acid (34 nmg), copper (1) thiophene-2-carboxylate (79
1H NMR (489 N&thbb@B@WBled) Biret G- 9pthatryl4p tizs B i) &Y -di- 3o Gi H)el .62 - 1.79

(m, 2 H) 3(959 4@)(mV\ﬁH?4 iﬂ@eg.ﬂsesmzm ) §‘é@¥oeﬂf5adl3 ,.(.jome, g|6:;1| 588%m, 1 H) 6.61
(or. ., 2 0 BB - R et Lot W)= Bl g 575 - S @ solution

(2-am no- 6-net hyl sul fanyl - 3-ni tro-pyridin-4-yl)-benzyl

-carbamc acid ethyl F‘?&{a%t é%’z nmg) in anhydrous THE
(0.5 m) was then adde t ial and the mxture
hed&&al i Br-FRQIN Vi ARG uh roryyidin-ed s cbenzyhyeas B d othyleste

m crowave irradiation (CEM for 10 m nutes at 100 C.
Methylamifity ¢40% adlttionnin miajer)u0d59ay) tvae addid| totaesbiwion lof (2rarhineBdlromo-3-nitro-

pyridin-4- y@%nfﬂl l:ér@cfn%g akifh Efﬁ&‘l%te@"{%? in Eﬂ-lf—'?&& rﬂf{scﬁ’h %mperature Tge reaction

Nn- exchange cartri Baker bon

was sivedGidRLaliagea s 16 Tgys PR CaRAPT a@@bmge%eﬁtﬁvoonw Hiiga gel. The mixtre
was purifigugdyltarolatdgPapky &n arl lscd mmmmedutmglmrth fethgysacatatb:heptaas, itdi€asing the

gradient Iirﬁgaﬂggﬁ% 20. g ({fd W?s&%ﬁé&l‘d@%{]&é ﬁe{?%ﬂe@fr%&ons were combined

and evapoas%%méwdsmft@eaﬁmweéﬁqr@ﬁavallwm itl e conpound
(31 ng) as a yellow gum 1 H NWR (400 MHz,

1H NMR (Wr MR@FO%NE@@G&:;E%?’ - héilm (:ﬂ@ %@2’_%33 H;}?gg 473%@ 3 H) 4.75

- 5.04 (m, { HY15.2X15.49 {m, BBV MY, s12 H) 7.2818. 39 (17, 24), LGMS R, £2.88 n/4 346 [MH]"
7.42 (m 7 H 7.84 - 7.93 (m 1H, LOMBR = 3.50

mz 411 [IVH + 10 Preparati on 97

f 2- Ami no- (3f|uoro-%|%tl?—é%ltro pyri di n-4-vl | -ben
zv| enibafy : i /1)-Blelm 2
prepared foI I ovm ng the exanple in preparatl on 96 using

3-fl uor o- phenyl boroni c
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15 acid, providing the product (18 ng) as a yellow

gum 1 H NWR (400 MHz, CHLOROFORMd) 8 ppm 1.08 - 1.35
wOmo7B9314.19 (s, 2 H 5.29 (br. s., 2 H 6.29C{48B2002000368

H 6.66 (s, 1 H 7.04-7.17 {(yn 1 H) 7.28-7.40 (m 7 H)

7.43 - 7.55 (m 1 H), LCOMBRt=3.53m z411 [M+ 20

The title ?z%%%mr\gtwa%n r%?afr?d fol!owwﬁgn the %anzylen Imt reparet}oln d1|0r% %slr\nﬂ Fthg%rﬁine (70%
solution inzwaterg: ¢ Q5 i anscdivingdioehiy Pdt@ét3§rmgv lae aD'ﬁftOIWegUGb mpound was
prepared follow ng the exanple in preparation 96 using

1H NMR (figglw 0;8%153%8%@{9@?\5 5%1%% ﬁ,ce,'&%ﬁ 5 hqg\é'z%ksg %%3%%%”(%3&-1)484
(s, 1H) 5.mmm\m)oa.7abp B2 B) .99 ( %.42 8§ HY} LCRIS (R = 3D rhiy 360 mm
(br. s., 2H 6.31 (s, 2 H 6.63 (s, 1 H 7.03 - 7.13

(m 2 H 7.29 - 7.38 (,fpba':}aﬂaﬂ&%- 7.77 (m 2I—I)
KL VH Pre ratlo 99

C
d

2:f B-propyia bam
ic acid et hyI est er SOdI um hydr| de (9 ng) was
The title cthaéde\ﬁéi, &%ﬁé%'l%ld&hgﬁkwg n 6r@pa§aﬂ5‘1)1 03 in§ MipPopyiamine (0.052

tion then ad

mi) and giyina BRPFRIVEL(EP BRASE YR 84y i di n- 4 yI ) - benzyl - car bani ¢
acid ethyl ester (50 ng) in THE (0.5 35 m) at room

1H NMR ¢486W@-f HLSR?EBﬁMrcﬁ%%éol ﬁ%"@%—%ﬂﬁ{ i I id %%144 155

ours en t dlre

(m, 2 H) 3grt(® 25} 3% 43 (M, 3h‘é4ﬁ5x597é“m7a§) @%31511%@1 By")677 (IDr s.,2H)7.28 -
7.37 (m, 5H)I 1aoMS &gk 8ABY/OSvagHf'Sco Conpanion, eluting with
et hyl acetat e: heptane, increasing the gr adi ent

linearly from 20:80 to 60:40 over several colum
vol unmes. The desired fhRreparationd0%ere conbi ned and

ev a@Aﬁh@%—ﬂu@la‘ﬁﬂﬂé-ﬁiﬁo-}ﬂ%iﬁi—%lk-@e%lfﬂéﬂié% 4c?d?eth£@ erdS a
yellow gum 40 WO 20 -113
1 HNW (400 MHz, CHLOROFORMQ S ppm 1.15 (s, 3 H)
The title c@n@ting was Brepire@ follgwing the 8Raniplg inZréfaration 203 ehing ributfian@ibe (0.063 ml)
and glvmg|'f|¥e prbdd@t (@r@agggelﬁwjgﬁmOS Hz, 1 H 5.77 (s, 1 H 6.61
738(m 5H, LGB R = 3.19
rriz 347 [MH+ 5 Preparation 100
1H NMR (4@5 Witz NOHERROFORM-dB & Ppih roce2p, rd=di4p Hi; §H) 1ienand7-(@asniat - 1.51

(m, 2 H) 3%7?%'2%6‘5 5&{'4915{;@ I-{SDFM EHJ ﬁ 9@8%9%% é’?ﬂ%e'trﬁ% 17.28-7.36

ratron

(m, 5 H), L&h@@ﬁﬁ%‘gmfzr?@w‘ﬂﬂoduct (31 rrg) as an off- V\,hlte sol i d.
10 1 H NVR (400 MHz, CHLOROFORMd) S ppm 1.10 - 1.28

(m 3 H 1.31 (t, 7ré3l—l%n0 3.97 - 4.32 (m 4
I—|)443(d J1583Hr—afjr-|52—§—0(d J1583|—|z,1|—|)
(m 5H, LCMB R = 3.36 n12 361[M—|]+ 15 Preparatlon

. 101 .
The fitle cOTRORAA G EFAIFEAIPYES 1S PEMBR P RIFRAURIGN ) OB KSR, MekiPBigyiamine
(1.0 ml) arid(2aoiind-@bieyrio-Syrepyriding-)tehey-cakpoigrdidweity! gat@(#80dg), giving the

4 t1§10r|n ibRguxanpl e in preparation 99 using propanol
product ( b)g%@ﬁ%g tﬁu product (30 ng) as an off-white solid.

1H NMR (400 MHz, DMSO-dy) § ppm 1.21 (t, 3 H), 3.35 (s, 3 H), 3.45 (m, 4 H), 4.20 (g, 2 H), 5.25 (br, s,
2 H), 7.20-7.35 (m, 5 H), LRMS m/z (API) 390 [MH]*, 388 [MH]

Preparation 107
(2.6-Dibromo-3-nitro-pyridin-4-yh)-(6-trifluoromethyl-3-yimethyl)-carbamic acid ethy! ester

The title compound was prepared following the example in preparation 68 using potassium carbonate
(1.50 @), (2,6-dibromo-3-nitro-pyridin-4-yl)-carbamic acid ethyl ester (2.0 g) in acetone (40 ml), 5-
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20 1 H NWR (400 MHz, CHLOROFORMd) S ppm 0.95 (t,

J=7.42 Hz, 3 H 1.07 - 1.33 (m 3 H 1.62 - 1.79 (m
wa@a2607/08305 - 4.29 (m 4 H 4.44 (d, J=1 5.63 HpCTAB1)7/000368

5.20 (d, J=15.63 Hz, 1 H %@7 - 590 (m 1 H) 6.61

(br. s., 2H 7.25- 7.41 (m 5H, LCMS Rt = 3.51 niz

(chlorome?la/% &[,H% g Pr e nﬁtdg a%g %odnurB\iﬁ,diid&I Qﬂ %I hlskgeﬁez ’{/hle pr%duct (2.79

g)as ayelipmni.c aci d ethyl est er Nethylanine (40@6solut|on in
mater) (O 055 m ) mas added to a solution of
am no- 6- br ono-
THNMR ? MaianMSS?r% mwo @a?r*é)aﬁ?e (% @it 48H§1 2 Hs 7 éf (3 3dNnpft (0 1 H),
7.88 (dd, il ®),BHeH (01 8) 1) at roomtenperature. The reaction 30
was stirred under nitrogen for 16 hours then the
solution pre-absorbed directly onto silica gel. The

m xture was purified b5reB#aigek08qr aphy on an Isco
(2-AmikEP@MoEitre bytidinhgyIMsttTlutiohithvagetiatseiheni Rdabamic acid ethyl ester

increasing the gradient linearly from20:80 to 60:40

over several colum volunes. The desired fractions .
The title opsmrouRrd WBE Mispared fallowingpbe sxasePle & prepyRERe §husing (2 6edibromo-3-nitro-
pyridin-4- ﬂP(@ﬁ@Mﬁﬁbn{éﬁQﬂ ﬁiﬂhm%syhﬁetblﬁi daayingel Btid Bhyl esteNZR5( ) 08qulblzs ammonia

(11 ml), apﬂ m%ﬂ%%fé f;ﬁgga\ﬁ)th prd@ctéo%(% %Pﬁe OTIZ 825(32 3

5.49 (m 2 H 6.79 (br. s., 2 H 7.28 - 7.39 (m 5 H),
1H NMR %H%t DMS@)-«% sPimh?z% b Myllt1 G £P§RI4d5 BF) sléJﬁ) 6.41 (br s, 2 H), 6.60

ami_n -nltro pvri di n-4-vl)-benzyl - car

(. 1H), 7b6<§rff’ '3%785&’ {'r') éé? THo wo 2007/ 093901
PCT/ 1 B2007/ 000368 - 114 The title conpound was
prepared follow ng thep éiﬁ_%ne\ob” preparation 102

usi ng et hyl am ne (70% Ut i ¢ on‘ in vvat er) (0 051 m )
and &skvangbenzyh-(2 6-Jivrqmo-3-nitto-pyridinsd-yl);ca acid ethyl ester

NVR (400 MHz, CHLOROFORM d) 8 ppm 1. 05 - 1.37 (m 6 H

The title gdrr@ur(dsgra% E}E‘%)ar’éd zcﬁl in 1}'%5 ){ag']lple in "porep% %)%n éét?\g p§ta um carbonate
(1.50 g), ((Rp-dipregpo- 31[\@9@»’%'"'4*3!%0@*’?!7"2 %bewwaier (3-8 S rimyaceipne; ¢4 mi). 3-
chloromethyd-bARZoNMNiIS (820§ \ana Bbdidn didk (0.98 gl Thid igaivedih® blodt (64 g)C8 a yellow
rbam c acid ethyl ester 10 The title conpound was

prepared following the exanple in preparation 102

using n-propylamne (0.052 m) and giving the product

1H NMR &ég@mmg)omgoays)yﬂdnpw@m H>14l=rlsgw rﬂ@@o Mst, ﬁu) H), 715 (5, 1H), 7.5 (m, 2

ppm

H)761'1”3>(r‘?15('§ )144-155 (m 2H)314(s 2H)393
- 4.30(m 3 H 4.75- 507 (m 1H 522-548 (m 2
H) 6.77 (br. s., 2 H gedBationk?o?-37 (m 5 H), LCMS Rt
316 n12 374[M—|]+,repara|on105 .

oil.

bam c aci d et hyI ester 20 The t|t| e corrpound was

The title &E\%Bﬁ’r{de\ﬁ%sf [?Je a%w ﬂ)gov% |3;e}51§§§§ﬁ7§|§ i aﬁrgsérg%rég %Q:ga o-benzyl) (2,6-

dibromo-J-raiep- mljilnglsylgca?tgmq@@vc@tﬂthyl gstel (AR g %Ig\d%&g ammonia (102 ml) and 2-
methyl- THEHILQREMORNE daveShdproaudt @31 (gh as d yellodZokdz, 3 H) 1.12 -
1.37 (m 5H 1.41 - 1.51 (m 2 H) 3.17 (s, 2 H 3.98
-431(m3H)484(s,1H)526-547(m2H)
1H NMR @00 BiHzbPMSO:ds) ®ppH) 1.20 283 H), #.2364, 28), ¢85 (59, H)2 H)L ERE (Rt s, 2 H), 6.59

(s, 1 H), 7% (L1 1) 2,888 slyH + Preparation 106

Preparation 111

(2-Amino-3-nitro-6-oxazol-2-yl-pyridin-4-y)-(6-trifluoromethyl-pyridin-3-yvimethyl)-carbamic acid ethyl ester
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f 2- Am no- 6- ( 2- net hoxy- et hyl am no) -3-nitro-pvridin-4-yl

| -benzvl -carbam c acid ethyl ester 30 The title
woangausidiwas prepared following the exanpl e i RCT/IB2007/000368

preparation 102 using 2-nethpxyethylamne (1.0 ni)

and
brono-3-nitro- pZI‘I di n-4-yl)-benzyl -carbam c

(2
The ““eaECi"bO%TWPS Bepaed (f%'swmﬁ@')e PicHY AR Gy 2aole (30 mo), (-
amino-ergdmarS-naroypytidinaryt(ertrifl idrorBiRy| (pgdn-84nmetHylyoatdmic Scidp Ryl ester (100

mg) ancil' p%b;dl(ng bé%tﬂ?%enyr?ihg’s%héé) gé]ﬁu _}%é%)](@éng( th'e_bpgocﬁiftzg I(ﬂf% as a yellow

solid 1y 7" (API) 390 [MH +, 388 [MH] Preparation 107
(2, 6-Di bronmo-3-nitro-pyridin-4-yl)-(6-trifluoromethyl -

gl BRI R GEIRILE 360, 8. e P80 OB 8 sor e 21 a0

(s,2H) B8 ;(ﬁaﬁ a0 76 (88 WA FRY(dpst7@ediaimy @ g dtty 8.Q11(d58-5¢ Hz, 1 H) 8.70 (s,

1 H), LciS 8=, d¥ s3It r o- pyri di n-4-yl)-carbam c acid ethyl
ester (2.0 g) In acetone (40 nl), 5 WO 2007/093901

PCT/ | B2007/ 000368 - 115
(chl oronet hyl ) - 2- trlflumm_yﬂ_ayrldl ne (1 06 g) and

-carbamic acid

g - ,
1.20 (t, 3 H), 4.20 (g, 2tMestel g5 (s 2 H), 7.28 (s,
The titlelcoMppurid. Was frelpardd fd)lowm@thé ékBm()Iddh piepéiation87® Lisihg 4-netifi-oxazole (36

mgq), (2 irﬁlﬁ@@ﬁa?btrﬁooﬁlglgrg ﬁ%l’ldén -4 6 tnﬂuoromdetWI nynd,n)s {lrgetthyl? ?rbamlc act? ethyl ester
(100 mgj\And pafiadiyh b's*(tsﬂhﬁ%\t'WFBhl wighieride 630 MOk 9viNg 188 trEgduct1@4 mg) as a

yellow sdlide titl e conpound was prepared foll owi ng the exanple
in preparatlon 69 using (2,6-di bronmo-3-nitro
ridin-4-yl)-(6-trifluoronethyl-pyridin-3-ylnmethyl)-
“4NMHd¥%hMHé(3ﬂ+ QEQRM-de&prew 110 - 785 ¢, 3Uh%%%@%3dhﬁ@ﬂra25(m 2 H) 5.06

(s, 2 H) 6.4 (gb 1y 728 gsééiﬂmtsbxb -7 (314 m 2. eglﬁhlﬁa 2389(23 1&43% 01 (d, J=7.03 Hz, 1

H)870<%\£%Eél)ﬂg%q ﬂ]gin/éﬁﬁwgl vy OI4 11 (q, 2 H), 4 95 (br,
S,

6.41 (br, s, 6.60 15 (s, 1 H), 7.65

(d, r H) 7.95 (m 1 H>pre fBn 4B 1 H Preparation 109
- Ly -(2 6 d] br onp 3 nltro pvr|d|n 4- vI) ca

? et zYa din—4yI 3= decarbamicacid ethyl ester
pr epar ed foI I oW ng the exanple in pr epar ation 68 using

The title Qgﬁg&ﬁﬂh %Qs%&%@i‘oﬁ“own %xg)u%e II"| ?reparatbon 70, usin gxazolﬁ )}F3 mg), (2-

t
amino-6- %3 |t20 eyrﬁlr 4- ﬂ)l @@@%n(%qﬁa’mc geid ethylmesg[era(%oo mg) and palladium
bts(trlphesnlybh)zrspﬁaé)m}dhlohw(ae imd),rgivirgy thédpr8ducg (67 any) as a gellom dofidli de
(0.98 g). This gave the product (2.62 g) as a yellow
oil. 25 1 HNW (400 Mz, DVsO- d6) 6 ppm 1.20 (t, 3
TH NMR{00 MHz SHLQROFORM-a)4 g (g(p (t, 47.08 Hay 3 HY 418 (g, & H) #.991)s. 2 H) 6.36 (s,
2 H) 7.26/(sP1 kify.32(s, H) 7.46 @1J=(7f62 Hz, IfH) 76068 L2 HzH) H) 7.62 - 7.68 (m, 2 H) 7.82

(s, TH), E@ﬁgﬁa ggﬂ\é‘%%n%dwé” nitro-pyridin-4-vl)-(3-cyano-benzvl

)-carbamic acid ethyl ester 30 The title conmpound was
prepared fol |l owi ng t he Bsgparaibe114n preparati on 68 using

di bronp- 3-nitro- pyrf -4-y car am c acf
The title %§+ﬁ5upé %{ﬁg?p %regqg%%%%?liﬂg Xal \I/eemt lef%parsartlo ?,I78t & %Te‘gpyl -oxazole (40

mg), (2- agln@rﬁyb&rm%%w%wvrdﬂm %3)-63- wamber(zwbgarmlc qgrdselhmﬁgsta (¥pPnmg) and
paIladluni(ligg@lpﬁénygﬁ?_béﬂhmg)“dSlgﬂori@G (304ndy) giviy 86 pfotict (65 m@) da yefowdlid.
r, s, , .



10

15

20

25

30

35

(s, 1 H, 7.5(m 1 H, 7.6 (m 3 H Preparation 111
(2- Am no- 3-nitro-6-oxazol -2-vl-pvridin-4-yi)-(6-triflu
wonremabsppl - pvri di n- 3- vl met hyl ) - carbam ¢ aci d epbyiiB2007/000368
ester 40 WD 2007/093901 PC:{P[ B2007/ 000368 -116 The
title conpound was prepared followi ng the exanple in
eparatl on 70, usi n (004 I 0 ) a2
1h4 v B R ORE QBT FOPrRy 10 h2a 13 D R Er LIy 21 400
(s, 2 H) G-SSMBIZ'JIH)’VZ}@:J ) Nyé Mrﬁa&m ¢ HaZi5d (&t V.7 EigtieH) 7.6001, J~7.42 Hz, 1
H) 7.63 - ?'%g( r%jH)oebdng umoli 4 hs [R,m?onyl phosphi ne) dichloride
rving the product (61 ng) as a yellow solid
H NVR (400 MHz, CHLOROFORMd) 8 ppm 1.10 - 1.31

(m 3H)402-430(m me@;at&ne’r(s 2H)639 (s,
1.4 , ) . 82

(2-Amlno@brom@m|tqqtpyadng4-(y;2-bﬁmzyl-%lganplg/p.ﬁlq_ etj:@l asiek (Y o) pdﬁmmg@ was dissolved
in AcOH [ﬁnlm pewder Q&bn‘lﬁeb hﬁﬁnm@b} &S |ad&’ed\/aln)1-tﬁe Rixtur©was vigetbustylstiried at room

temperatléreg 24é '{hlg Qn {nip%r% 'Yuéeod V(\slﬁ'ln% g%vM)\e/ér)gr eagé.lg( W'Ig ﬁ‘e'nqxture was
filtered tl'meh srliiepyashing thyeugp aitat Et@ﬁc 1madhe @aye,fs e FeRAALRE, @P‘gthe organic
layer was wishedWih water (1 Oml) sat. NaHCO3 (aq) (2x10ml) and brine (10ml), dried over MgSO, and

conceng BUEE e AR R AP e et LA 8o v e

title compolBD(1 AmY) @rabewalsmmll um bi s(tri phenyl phosphl ne)
di chl ori de (30 ng) giving the product (44 ng) as a
sol
'H NMR j_d61@\/1§v0)]_8 1@4( M 381I|jb, 723%27826(@ 5&")%6791(30é9?¥2’%) r rﬁ‘?—ﬂ" 4.94 (s, 2H);
LRMS(Aszlém%)rrazsngszh-IIm@]%l (s, 2 H 7.25 (s, 1 H 7 55 (d,
J=1.17 Hz, 1 H 7.69 (d, J821Hz 1 H 8.01 (d,
J703H2120H)870( H)LCIVSRt=3.13n12
467 [NH] + Preparation Rreparation 116
( 2- ArBengyi-@ RilibmBoB-pyraaiol-yidylidin-pyh-catbamié-avill pthi/Bestey ano-
benzvl)-carbam c acid ethyl ester 25 The t|t| e
conpound was epared follow ng the exanple
(2- Amlnorﬁ—r@tﬁaﬁ ayrp;gm-yg)ynglgﬁfw wwsqargar(ngsacﬁwthyl ster (65 4mg, 0.171mmol) was
dlssolveda.ﬁh'féﬂraﬁol gLy RN hfdrdigeﬁatﬁgl byeliRandy NitRel (23mgyarroorb emmpetature, 80psi for

1 hour. arhg (rﬁc? io aCI glil‘ee Rlvax flﬁg Jé ;‘?ﬁra&%uhg S I 8@1 §9—\%% @idéMhe flltraﬁe was then

hos givin
evaporatqst ig treeue tc( @‘fprd@n%g the tile F‘P'BW“§6 rais @ brorm Fﬁﬁﬁﬁ (400 I\/Hz

'H NMR g%%{gb@s%)s@ ﬁ%%éﬁ-&)g 50 %672583 T%(d gHJ")4 2f‘)f§= ?zﬁ) 6.28 (s br,

1H), 7.10%s B4 1Ki)s 7.20-713p (A, 5+, 1.85 (sJHN, &20Esz1H)1LWSYE%9m(@G53J 42
Hz, 1 H 7.62 - 7.68 (m 2 H 7.82 (s, 1 H, LCMS Rt
=2.93 Mz 409[M—I]+Pearat| 114
[ 2- Ani no- 6- (4 met hy! - M) 3- nltro pvr|d|n 4- yI
| - i 1y azal belmyddiadivi-bens ;

title corrpound was prepared foI I oW ng the exarrpl ein

preparation 70, usi ng - et he/l - oxazol e %40 ngy) ,

The title qomPapRdWRASErepREsTioliowi ﬁ*?eo%w edh preRErdioP 1. cyano- benzyl

H NMR (CORY) a2 (t,28H),04. €3 (opért, e259),65.00 (500, 2)) 6.3 br. ()] 209 (sniH), 7.27-7.37

m 50 SRS SPRBIN PR gt (0 ) o e

hg)" as OW SO

Preparation 118

(ai) (2-Amino-3-nitro-6-[1,2,3liriazol-2-yl-pyridin-4-yl)-benzyl-carbamic acid ethyl ester and (b)) (2-Amino-
3-nitro-6-[1,2,3ltriazol-1-yl-pyridin-4-yl)-benzyl-carbamic acid ethyl ester
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WD 2007/ 093901 PCT/1B2007/000368 -117 1 H NMR (400
MHz, CHLOROFORMtd) ~ ppm 1.10 - 1.25 (m 3 H) 2.28 (s,
w0 2607/043900 - 4.23 (m 2 H 4.99 (s, 2 H) 6. 39r(TiBR0H)00368
7.20 (s, 1 H 7.46 (t, J=7.162 Hz, 1 H) 7.54 (d,
f=1.17 Hz, 1 H 7.60 (d, J-7.42 Hz, 1 H) 7.63 -
769(m2 CMB Rt = 3.04 mz 423 +
Prepar at i oN_I)115”4 Anmi no- 1 N\/H] ﬁ,i
- benzyl - 6- N:L 3-di hydro-im \
i dazof 4, ri dich- 2- one

(2 nos!6- br Qo it pyrldl 4y| -b -ear ba c
ac/@TN )steN(SO N sso ed
<<'O—| EBml) Fe vvde \:gnowed

(l§h v@ i(YOr Ot éé&l r ro

errperature for 24h. The r tion mxture diluted with

OAc (20mL) and water (10ml). The m xture was 10
(2-Amino- Q F'T"fr eratiramrigingty)denav- @arb%g h?‘ﬁ@ eyl oG8R Wil @0t By8B85mmol) was
dlssolved itr 20&tbnitrile (NG L) ayen 2 SerleS(smahgtWO&m%l)t foowet BRPbiassium carbonate

(78.8mg, (2 W& }é@&@g&j %@dﬁ@g g&lat(on 'stnr?eﬁl\?g Wﬂ{ ﬁ&)rs under an

atmospherg of GREPt Bap TepLIingcsiaek g erelion e Wa% YRBgralgd jim vacuo and the
residue waedi$saed inf EtOAE aRdl exdidted Wit vatd?. Vaﬁ‘éJ&géﬂlc éiacts Qve@é b‘&nblned dried

over anhyck“%% T%@fe%ﬁg%?(&@é%% grgd 1?%9%?% 111 Kﬁzcuo Q's%g o rLEJng Iryﬁomoe}r_% were isolated
by autopuriicatipn ((thralmﬂ) colugg §0:3hmetbangtpfhana) tg affgrd 48.2my of (a)) [@;@mno -3-nitro-6-
[1,2 3]tnaz$l@°@p idila EiPberBizcabhMc3ddid [yl estBr 8RABABME b 188 (2-Amino-3-nitro-6-

[1.2,3]triazg)- 1d3ﬁ ;E’K'i"’h'b“‘é') BYPHFBIPAmIGACARIM &t Bot) A5 valay i aci d

et hyl ester 20
(2-An1no-3-n|tro 6- pyrazol - 1-yi - pyrldln 4-yl) - benzyl -

c
H NMR ((%?(g;ggl)s% 3‘31:93 )[,‘X'm gcftzflg 5(c?)5(z§1 ng‘im% W‘t%hzj 7"&?/524.36 (m, 6H), 7.87
(s, 1H). LRNSHED V2 R (MHBng)  at roomtenperature 80psi for 1
hour. The reaction mxture was filtered through a

o P81 P Y31 oL 5L GATR 18l A % 5] 9200 . 7.7
(s, 1H), S@dﬁﬁwwl\éﬁs(@ v/edft (MEE).due. 25 'H NVR (CDCI3) ~ 1.15
(m 3H), 2.90 (s br, 2H), 3.50 (m 2H), 4.12 (d, 2H),

4.20 (s br, 2H), 6.28_(s b[‘é 11 H, 7.10 (s br, 1 H),
7.20-7.35 (m 5H), 7.5&9%@—“}—[5)',' , 8.30 (s, 1 H. LRVS
Eﬂﬁ&dﬂm&&il)_

lu - 3- idint-4-glib -carbamic acid ethyl ester
(2 Amno 3- nltro 6-[1 2
. gzol - - | di nzkn\{l benz carbanj c [
(2- Amlno- - @grtoé:]yn %nzyl %ags Ell', e{ﬂg?r@gj 0285mmol) 4-

fluoropyraz’otel E@Emgl,g) 2853"7@9 anqbbcﬂassrmnpcaeq!maﬂ;t(n BmglAghsmntdl)NMete stirred together

in 5mL of a@%r@ unde; nlg'gge%t He e\'cpthe ?(Eal'l?)n(tg Hﬁl)[& forf?fE%urs] é%cgtﬂ { §Ilok%d to cool to

amb'e”“e@Pﬁfa*UE? stf f('@‘t "H), o. oo (s, 1 H. LRVB (ES+) nlz 384
The solver(t Mds) evaBdrated apanm diciordrh8théred pol(iile poitiord oB3thei residuebwésl plrified by

chromatog%kxﬁ)i ioﬁzsﬁka Zeh%d Rlzﬂq I1 9' Eﬁfkﬁ#{l)m %?Dg%%me%?% 'f‘@l%étﬁ)r%'ddand evaporated

ester and
fractions cagyiqipingglean matgrial yiih ?reuﬁ 0fA0.68 in_sgemg Auentitadygriectitgciompound (106mg)
as a yellowgjuhy| ester WO 2007/ 093901 PCT/|B2007/ 000368 -118 N O

NO II+ 11+
'H NMR (CDCls, 400MHz) O 1.20 (broad singlet, 3H), 4.17 (broad singlet, 2H), 4.95 (broad doublet, 2H)

6.38 (broad singlet, 2H) 7.15 (s, 1H) 7.35 (m, 5H) 7.58 (d, 1H) 8.23 (d, 1H).
LRMS (ES+) m/z 401 (MH+)

The following compounds were prepared using an identical method to that described in Preparation 119.
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NNONNON NN,,NONN(a/) CC NO (bi) O

(2- Am no- 6-chl oro-3-nitro-pyridin-4-yl)-benzyl - car bam
WO 20@iod3it hyl ester (100nmg, 0.285mmol) was di 860IB®A7/000368

in acetonitrile (10OM) and 11, 3-triazole (39. 4ny,

0.570mmmo1), followed by potassium carbonate (78.8ng,

0. 570mmol ) were added. The yell ow solution was stirred

at 70C for 18 hours under an 5 atnosphere of nitrogen.

The resul ting dark oraffparRderizbn m xture was
g%mwe@ SdimcthyM@eaol- AAH3-hiNe-pyhidis i §1BeNBbcatbaptoOhcikbainyl Bster.
‘OAc and extracted wth water. The organic extracts
'H NMR (@iGi;, 400Dl 1. 16 (breat! singlesr 3N R4 (H 36!) AEgriedlihi6 (broad singlet, 2H),
4.94 (broé&h&JB%E 1389848 Hﬂ?@bé ?&r@é& dinblet 3 9.01 (BHP7.58 (i Ghy! n_ﬁlms (ES+) m/z

somers were isolated by autopurification (chiral pak

411(MHt)qunn 50: 50 net hanol : ethanol) to afford 48. 1ng of
(ai) (2 Am no-3-nitro-6-
[1,2,3]triazol-2-yl-pyridin-4-yl)-benzyl-carbamc acid
ethyl ester and 34.9ng of (bi) (2-Amno-3-nitro-6 10
[1,2,3]triazol-1-yl- pyEﬁﬂ@ﬁEﬂ&&&)-benzyl carban1c acid
et hyl es}{erh §IlomA§PI|d \ e&eh

662(sbr 2H) 7.25-7.36 (m 6H), 7.87 (s, 1 H.

H NMR £ él f ik )(mb%ad(sm ibt, QH)14%% (broad
ﬁi ki) A o 34, *ﬁaw?

doublet, ok rggd qlngig; :%1—,1)]7 1H)77?,67 @gl) 7153
397(MH#4.RVS (ES+) mlz 384 (MH+). Preparation 119
[ 2- Ami no- 6- (4-fl uoro-pyrazol -1-vi)-

3-nitro-pyridin-4-vll-benzyl-carbam c acid ethyl ester

(2 Ami no- 6 chl or o- 3- n.?ﬁ@@3§¥F§%n 4- yI) benzyl - car bani

Y ) vilbenzayl-carbamic acid ethyl ester.
quoropyrazoIe (24 5ny, O 285nnn1) and pot assi um

o GRS B RaSEHE D, ) g A5 s e, 2

6.33 (broadsinglét02H) t6cor(df 1H) kX (e HB 7186 Yms5HIN @.45He mHx LRMGERES 1) on/z 451 (MH+)
cool to anbient tenperature over night. 25 The
sol vent was evaporated and the dichl oronet hane sol ubl e
portion of the residue was purified by chromatography
on silica, eluted w thPepagiemtddol in di chl or omet hane.
Combi ned and evaporated fractions containing clean
[2-Amind¥B{5anethyl- 3vu'|ftlhrmter D\méon‘l @B3jnﬂromlmn éiyﬂtem_ltga;@m@addﬂ\vl ester.

. title conpound (10 g um
H NMR QC@§@ Nﬁ%@qugz (broid ?W'f%‘?"’@&% & sna'T')e? 20 Qzﬁad sngﬁ 2H), 5.00 (broad,
2H), 6. 29((bl’b@cﬂsin§datm-|l)ﬁ6 41 &H) H), 2196, (HrossinsHpLEMS (B8)) m/3065(\88:).
(broad singlet, 2H) 7.15 (s, 1 H 7.35 (m 5H) 7.58
(d, 1 H 8.23 (d,1 H. LRV5 (ES+) mz 401 (MH+) The
foll owi ng conpounds were prepared using an identica
nmet hod to that descri begphfatidy £@arati on 119. WO

J——ﬂiwx quyd gi%g)zgﬂ \%):9 %lg‘o Dvrld1 IH- ?—vl?gg&erc%l;baﬂl élc%oethvl ester,

5-di net hyl - pvrazol-l-yl) 3-nitro-pvridin-4-yll-benzvl -
H NMR d?ga%w iy @6 ad%fﬁgréf 3HE *ﬂ?lﬁl‘(Rzﬂpa@sﬁ(q ﬂ—QOMrtODro’éd singlet, 2H),

o s B LS iy e S gy . e

(ES+)m/@498(I\(IISJ;) 1 H 6.36 (broad singlet, 2H) 7.21 (s, 1 H)
7.32 (m 5H). LRVS (ES+) nmiz 411 (MH).

g Ul) HRME (ES+) m/z

Preparation 125
1-Benzyl-4-benzylamino-2-oxo-2,3-dihydro-1H-imidazo[4,5-c]pyridine-6-carboxylic acid-(1-hydroxyiming-

ethyl)-amide
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Preparation 121

f 2- Am no- 6- (4- net hyl -pvrazol -l -yl )-3-nitro-pvridin-4-v
woOledyaazoph - carbam ¢ acid ethyl ester. 10 1H NRRI/IB2007/000368

(CDCl 3i 400MHz) ™ 1.20 (brom singlet, 3H), 2.14 (s,

3H) 4.16 (broad singlet, 4. 95 (broad doubl et ,

CDI (52 %ﬁg o%;%%@fé’%%%d @Q&%‘ folgt?)w}_g 11%3(@ 4]@ I;nljjg olTb-2,3-dihydro-1H-

lmldazo[4My|m;qm§ 6fpgrbp]()él93¢lgt($%fﬁg 1®21 mmol) and Hunmgs base (83 pl, 0.64 mmoil) in dry
DMF in a RéadWla ¥hé vitBrds defilbt @h PIB Wdtlre was stirred at room temperature for 15 minutes.

NHycroqgRRRERTR 2 g 5752 ioR R ] it i 590 578 T p B luminim

block. Thg mirirewas BiH)to str, Rhig lamparhiuse fpg|3d1rs thgm)allovﬁedcg cQQj 1and doncentrated in
Vacuo. TFQQHﬁdﬁtwas?ﬂé}tptlone@ betwdeh ERaAL (315'?!9 | &a w&é‘:’)(s o 9nd der& whbe: separated

and the olr]qaflc ggise(\m}\:%_\yas Eg wﬁé gﬂ%ﬁ, g) rpQJ nl\t :ﬂsﬁaomt so'?Re soITd precgplf'%ed and was left

inside thefs2pakatingdurGre(. Fhigmtak ywastBsdtintp tHeugamiveghase wittv Ma@bl| thdn-tye prggnics were
dried (Mg'SW‘t)t &y &)éCBCIrg{eH 14 dlYéld tt@efﬂléybroe@ﬁ Q@rﬂ ﬁhlf"écédﬁd Q‘iﬂy g€ $3R ). Material

broad sin
probably @n@g\sc@rgag'q)matgfnaé @ukts%e(snéaa V‘@,tf‘ﬁd’leé“(to pgrpjbcath% agte r(e& %Rj

6.29 (broad singlet, 2H), 6.41 (s, 7.19
1 o+ I\/H+ 25
H NMHC?ég%gﬁ)aQﬁ(% néﬁ%%m(s 2H) 5. 15@\@4)(7'5%)758(% 4‘1315) ( ) -

f 2- Am no- 6-f 4- (2- hydr oxy- et hyl ) -pyrazol -1 -vl|-3-nitro-
LCMS R, @M ¢i/nah-[piHy*- benzvl - carbam c acid ethyl ester. 30 1H

NVMR (CDCl 3, 400MHz) ~ 1.20 (broad singlet, 3H), 2.78

(t, 2H), 3.85 (q, 2H) 4.18 (broad singlet, 2H), 4.98

(broad, 2H), 6.37 (broad singlet, 2H), 7.17 (s,1 H),

(7. 33)(2]1 5H), 7.61 (s, Prbpéﬂﬁtlona.Z@S (s, 1 H. LRVS

ES+ W VA |

1- Benzyl - 4= - %ﬂ%é%r%m#l m dazof 4
5-cl pyri d| ne- 6- car boxyl ic aci d (1 hydr oxvi m no- et hyl

2,6-Dibrom@@iafHhoVWohi &l gfo@}%?@@é dy bk | d20I0dd PODweyl THR UoGh) abd@zhe solution

was coole%Q%ég é frap |Be ?%ﬁ,ﬁ?ﬂgn Ef % %er%ln% %:@3?!8&? tr_iﬁthyiamine (2.48 ml) in 2-
methyl Tifi(2amd[ Wasbadded ydrpptivise 16 -teea dibomppiridingc$aiutiog Gndfhe @eagtion mixture
allowed 16" WR t@m} dﬂun&t gﬁstb%@er(rﬁl?’odéh o014 ABERSnkI dlBerQSIMme“(EM pl) and

iyt 46 45 PAe PSR U e B O o £ i AATE! 5 MRS, then futrr
dibenzylaiNinkel(@B4au)yead diicdiplauninee (408 A1) mgs a@deB2nmthel Mixineswasdelb tb dingt RT for an
addltlona,%ﬁture heated to 60 Cin an alumnium5 block. The

ture was left to stir at thséprég cﬁté”efor 3 hrs
The m"““(‘h\é?? ranpigtiediiordsepaigingfHenet iR WAtEr ed.\|g¥ers werprpgparated and
the aquedsudstheru es-evdractpd wiith t EtOAe dednd). \ikbe rcob@dd ofdbbicsiveradded (MgSO,4) and

evaporateWatg Gh o aﬁl ﬁ'g),lm ?ﬁ@gurﬁx\ﬁé ?Iry)éﬁﬁtﬁ cﬁ@cﬂﬁ%@rﬁ@n@gﬁ@ ~200 ml) to give a

solid that e rq{tereq; grpﬁewg%]ep dvutbﬂ\é@l—bwgtg; 99:19htreq Seeq wider V?%i"d@ yield the title
compound R€ars@ajeatystading beliagd.6 gl hi s was washed into the

organi ¢ phase with MeOH then the organics were dri ed
; &ﬁl\/% M) and evaporated to yield the final product as
H NMR ( tse40§MH?)dD @¢eads.righ. 51%(13%6 2H)p6-8% (salH), I@5ﬂr1§d§bl4‘7) 721735 (m,
6H). LCMSGRL 8i78 %/ Mgl ¢ material, but taken on with a view

to purification after next step. 1H NVMRCD30D" 1.94 (s,

3H) 4.54 (s, 2H) 5.16 (s, 2H) 7.16 - 7.46 (m 11H).

LCMS Rt = 3.47 nlz 431 [VH +

Preparation 127

Potassium tert-butoxide (448 mg) was added portion-wise to a cooled solution (-18 °C - salt/ice bath) of
N2,N2-dibenzyl-6-bromo-3-nitro-pyridine-2,4-diamine (1500 mg, 3.63 mmol) in THF (40 ml) under
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15 Preparation 126 N2,
N2- Di benzvl - 6- brono- 3-nitro-pyridi ne-2,4-diamine 20
W@ 266700k0ono- 4- am no-5-nitro-pyridine (3.52 g) Pa@sB2007/000368
di ssolved in 2-methyl THE (48.m) and the solution
was cooled to <5 Cin an ice bath. A solution of

nitrogen. ghg gg@%h ?I;Tzllc@'gd %@B %HW tl) d%g;g Efgfoba%gg %J‘r "élgﬁit%% c{f %asféﬁ Tﬂé g.olutBn was left

to stir lnthﬁmommhfpd@ﬂwu'@@l ution and the react| on m xture
5- Bromorﬁéth)@-‘ﬂ%tﬁyn e Hy@robrbnided(1h €d ingf Qa§bérf‘tldd6@' BEtwRbh E&URIRd NaHCO,

solution (%{J) F\Qtaﬁglzziﬁ? I: (%@‘)pﬁj b&gg! L@%ggg%%%eq ﬁ@d gge)&qa?ousv%ag re-extracted

with 2-Mé gHF 26 i Theaconmhédoorgamcmwmednes M9§Ps), theh eaddéd) didpewise to the
aminopyridine Gh Ko ﬁlﬂd?@dr@é%emle) a APpihg kRO TrRIERRr érfla% ecpin)m red/orange

o yellow o i FIKGRaS=48HS WAHE “RRL AL Rils oPoiah LT eade' g S ot AT uner
nitrogen feegi ahe regctionnmigiuret irasncosteddrack 6@vmio)-18182l Gek/saltcbathy) then KOtBu (102

mg) was Wdef 1GBREY B} fa- ﬁ%@tylam?onﬂﬁp RAkS (705 r'ﬁ’me%Blfr@CﬂaﬁﬂNé@ fefhoved and

anics_were drieg

the mlxtugn%]lowgé/gp\@ﬁrgtt@ (llete tagrgﬁtlréggwg%fugbﬁﬁm-rﬂée ﬁam%xtur(e'\@as prg absorbed
directly osto\siita tHeh wetimhed on N4=oHC angiaaion (0BG dilta coROD (8D )y, Redigepy.eeluting with

EtOAc: he?}eé% lﬁagiésﬁhgt g‘lgt gj_’%@& lfnleér rii‘?cgn i 82@%\9)2%&&% P 8 columnd volumes. The

|
desired fregfigng werp gom @w&%@ma%gata%m&*‘@ﬁ@%“ﬂ?m@mnp R V§¥H"‘{ gplid (0.99 g).
(3.6 g). 1 HNWR (CDCI3, 400Miz) ~ 4.45 (s, 4H), 5.95

"H NMR 6/:?{% %)010;@2'2 n 2%82(%)&431’_ @R[zH) 4%?&% e 6(1?]{%41%05 7,45 (m, 4H), 7.18

(d, 1H), 73 F8r(e; S - 1@(;dd 1H), 7.99 (t, 1H), 8.42 (d, 1H). LCMS R, m/z 520 [MH]*
N2, N2- Di benzvl - 6- br ono- N4- ( 6- met hyl - pyri di n- 3-yl et hyl
)-3- nitropyridine-2,4-diamine 40 Potassium
tert-butoxide (448 ng) was added portion-wise to a

cool ed solution (-18 CPrepaglioni2Be bath) of
NAR2 NfbedliPRIAZS-hre 81=33/iréth y116-Bi 6 -6 Dxardt-2yidpltiagrb Aliamine

(1500 ng, 3.63 mmol) in THE (40 m) under WO
2007/ 093901 PCT/ 1 B2007/ 000368 -121 nitrogen. The
Butyl lithigo K249 int) wes laddrgehion-wigerio/ biirted spiptiahedt pxazeld/(@2AhG8 ioAHF (5 ml) at -78

°C (dry lc@/géutcsde%th?fkem Eﬁtﬁtlo‘?ﬁb’(@tshémthﬁﬁﬁe tebtlon tdrfperdtire didhot go above -
% 1

60 °C. Thg SelpfeRas o BrpPraiys PaT o mira s AR e pieRssMiRgge (1589

in THF (AvaB wasatdddi ctnmpedlsbethmmneraws gireed {diatICEButes et 78I °Grih€rRibe cooling
bath remgoeg aﬁﬂ the2reD&ion it Gnidted tom%ﬁ"mﬁb @ﬁe%n ‘%(ﬁcﬁl.%t @leéoﬁi_%‘fﬁf &b zinc oxazole

. and t he aguegus was re- ?xtracte
solution vyﬁs)a_ddqqqga SHNgs4Q acﬂra S6R %aqﬁer?néog&p ng@e? ert% ﬁélotage 0.5-2.0
ml) contairdiden2, NE@memyse-btmot-ME(Garrethy}-myridndiB pimetopigh3doByridnexd,4tdiemine (90

mg) and ﬂ&l@gluw g}@h@{pﬂﬂg)‘ Fﬁﬁwlé&}ﬂ@ﬂ@h mgTh'ﬁweC\%l%gs %mgﬁﬁer microwave

n1re m xture wa

irradiationy @'%Pn‘f‘@@t%w) ril§ "mm%atﬂﬁ% % d\(lj'l'ef fnghes aligrotsl ine 7é‘T°t°xF€3'e solution
were reacidd withalie dfdmobEidine innhd mizgpvavé mrand8hlogols @ashieact i on

All of ’thet .a)é: % §;;‘iegglcgrf'ib ﬁgnodgéﬁg c;r% edjl‘g VS:CL% t%%lbcfg\m Qrﬁt me gum was

partitioneg @Qtwaenfﬁt@lﬁp MEeniasolEINd26r))- Thpmgu%qyémaﬁge -extracted with

EtOAc (20afnl), Wtﬂeea&mdaa@a&gs wtraehdal w&rurbﬁneal (@oowg e megsog and
ur tiLon

evaporaiqe'q i, i lge s ] o1 hep (geRE Dl Gl 120
Redisep),miuting with ESYghaptane, dereasisg Ithermadmt ety Bon §o:2Geal] Q%mver 6 column

volumes tRbiEbdRslic\st §db % ﬁ@&%h@&m vdIiMdE RS d&lréch%c%n%(d\}e%‘éombmed and
ol um vol unes.

e"ap°rateﬁﬁgg“’%|@§|“Pee%°“1‘pr°3réc{6? %e"% 0@"3’5%‘{ Rég nd evaporated to
give the title conpound as a yellow solid (0.99 g). 15
"H NWVR (CDCI 3, 400MHz) ~ 2.58 (s, 3H), 4.38 (d, 2H),
4.45 (s, 4H), 6.19 (s, 1H) 7.05-7.15 (m 4H), 7.18
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(d, 1 H, 7.21-7.35 (m 6H), 7.49 (dd, 1 H), 7.99 (t,
1H, 842 (d, 1 H. LCMB R = 3.12 m 520 [ MH +
woneqavadion 128 20 PCT/IB2007/000368
N2, N2- Di benzvl - N4- (6- met hyLopyri di n-3-yl nethyl)-3-nitr
0- 6- oxazol - 2-yl -pyridine-2,4-diamne Butyl lithium

'H NMR ({(83% (ﬁiﬁbRA%ﬁ%g%ﬂ% ?HF 4%?;,_}@"2}@ inég(%azﬁi) g&&cﬁ% J“tﬁé P05 0, ah), 7.20-
7.22 (d, 2k} &/22c%3%0ke 6hixt B0, (ditekhi hgP (shaHh et ah), rseﬁf’ddssU'Bh LOVi R = 2.87
m/z 507 [MM@ reaction tenperature did not go above - 60 C. The

solution was stirred at this tenperature for 10

m nutes then a solution of zinc chloride (1.56 g) 25

in THE (7 mM) was added drop-w se. The sol ution was

stirred for 15 m nut esp@arat 31§gthen the cooling bath
er[(l%vglanldt ereC|on ualloo glt rmto,e

N2,N2-Dibanzyl- uddMemyaoyadls-Wyimglwl)taamao pmazpeztqu:dnqhmjz didiamimge@25 mg) was
dissolved quﬁ-%efborﬂﬂ? FRNAMEDH (68 mif Bidl 2B soflitich Radhyddgbnated over Raney nickel

(40 mg) uN?r ﬂ@y@pg@haztglps@e@r(g%sq\fgr El@ Tﬁgfw 'OWN”H’] \Hasglltﬂelqélerﬁtﬁh a Celite
pad then dvaperateldrio pigfdi thé tite- Gymbodndias aeryde Gellawggunawdicky alak aidédudirectly in the
bi s(tri phenyl phosphi ne) dichloride (24 ng). The vial
was heated under m crowave 30 irradiation (Biotage,
Initiator 8) for 15 mnutes at 130 C. Nine further
LCMS R, 2.uzmat &770faHI"he zi nc oxazol e sol ution were reacted
with the bronmopyridine in the mcrowave in an
anal ogous fashion. Al of the reaction m xtures were
conmbi ned and concentrated in vacuo to a brown gum The
gumwas partitioned hegvesonis@Ac (20 n) and 2M

anmoni a S’é'?i{ !@ éZ 5 S é g 3 extracted
wWith Et ro- Qro )dm- - cgn% r%clé ld% lés?ers was hed

with brine (20 m), then dried (MgSO) and 35
A solution %V@tﬁﬁ rcﬁfoﬁf’orh@te@ bS R M‘élhyﬁ‘l% Clousl PwaBSddBg ﬂ#ofnl\nﬂié 814 cooled (ice

bath) solutéqnu%l %q&ﬁ?rﬁ 4% g-ﬂgr&pgﬁcgne %%aéqqﬁgle@wgmacﬁ Zr{%l) in 2-methyl

THF (50 rhi).irarrate ¢f radditi@Owad swah tha@Ghe reagtion @momat;urmdldmt umssbove 5°C. A
precnpltatethﬁrfbd' &Pgéoﬂfoh Gf #e AP chofeidate! e sldgpéh@ioh' Was AAGWEEE®- warm to RT

re s _were. conbi orate
tnen It ot uPGeE P9 7 (kR HAPHEISR W TP L SRRPING Gphnd weter
(50 ml) adged. TWE I2REWEE 36tatéCand B2 @gahde 0868vashe@ Hith bridd\{B0 ml) then dried
(MgSQ,) 4’\%&»’ tétpgl\gﬁ'@ran% %u@qvt{l&n soﬁﬂed 18- a%lkfmﬂsoha'd}n stefidifG e solid was

re- crystalhgq}._cg fron;l IQ‘IQObI \A@?f SCQFBrOVIE}mg;ghe( ghp p_ﬁund7as7gh|eS%e ?Gﬁ) that were
collected by fid@tidrt (6.729)H) , 8.55 (d, 1 H). LCMS Rt = 2.87 mz 507

[M—|]+ 5 Preparation 129 N2,
; - Di benzyl - N4 6rret r|d|n3¥rrethyl ol -
H NMR (@g)¢,|40@\{}lﬁ;)(ﬂ hg‘i 331),44Q )n%10(br s, TH), 8.40 s, 1H) LCMS Rt 4.16 m/z
280 [MH]*N2, N2- Di benzyl - N4- (6-nmethyl -pyridin-3-ylnethyl)-3-nitr

0- 6- oxazol - 2-yl - pyri di ne- 2, 4-di am ne (425 ng) was

di ssolved in THE (60 m) then MeOH (60 nl) added. The

sol uti on was hydrogenat ed over Raney nickel 10 (40 np)

under a hydrogen atno fRiok &1 pSi ) for 1 h. The

reactign %} gt r!ﬁ! terle hr ough [ it pad
t hen - é’lcoo§nto- L‘i rbamic 'Is(:f‘ra crude

yel |l ow gum whi ch was used directly in the next step.

Benzyl brdﬁ@@(Z@S ) %ad&dd¥Zrdpifisd M’ﬂ ﬁlrrell@ugﬂeﬂﬁé’f éft(iz@fﬂlc%@o 3-nitro-pyridin-4-
oarbanie 4457 Sl e 36 A b ) SRABIGIAL Ty % FPRRGPER L I8 1 o BT under
nitrogen farl 1phi The2mixtrdwhs Fodeerftt@ednin vavmsthen dartitiatied petwiesre EtQ}\ca(so ml) and
water (50 FHOTKIa(drS Srere separated and the organics were washed with saturated NH.CI (50 ml),
water (50 ml) and brine (50 mi). The organics were dried (MgSO,) and evaporated to a yellow oil. This

next step.
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bat h) sol ution of
2, 6-di chl oro-4-am no-5-nitro-pyridine (5.00 g) and
wono@oaydoami ne (4.02 m) in 2-methyl THE (50 pCYaB2DnB000368
rate of addition was such that the reaction
tenperature did not rise above 5 C. A precipitate
n addition of the ethyl chloroformate. The

material ngﬁ)éﬁgg BERLRN1, S, DEM CEURAFH PR dSOREOMARBIN (087 sifg: column (330 g,
Redisep elutinguwithe EtQ#icthepiges idooratid 6h10: QmE)rSlmmmmsvodumel\aB/ then increasing the

gradlenttfrBﬁnl%fSWté 5617(5 Qve{?l 6 TRRET 1R deBifbdl Bk é«% ﬁﬁ‘nﬁ& ahd e\{eﬁgrated to provide

. | a s were Separat
th tle GRaPa AFS AP PhERBIGe. (50 i ) then dried | (MSOH) and

evaporated to an orange gumwhich solidified to a

1 t andj e
H NURXGHEE Moblph 39 By A0k 181 20F 48714 GrbBPe  ath di287 i 200, 720
7.40 (m, BH). | LONS) Riyo 8 At ME&S"aiMEE needl es that were collected

by filtration (6.7 g). 30 'H NVR (CDCl 3, 400MHz) ~

1.25 (t, 3H), 4.31 (q. 2H), 8.10 (br, s. 1 H), 8.40

(s, 1 H. LCMs R = 4.16 mz 280 [MH+ Preparation

131 35 Preparation 132

Benz v 2{agnifo-6HcmBrloritr3pyiiti ‘hM@j)ﬂ)éﬁt;%b&bémM bia eyRARY C
acid ethyl ester Benzyl brom de was added
drop-wise to a stirred suspension of

Benzyl-(3,6-dighlgrocmitse-pyriline- Yi-earayni¢ atichethyl epley (S9Qmigvias dissolebd in THF (3 ml)

in a Rea@i\Vidy. | An@SdrRl (7M41n WMEOBH) 1 D) vRERHEY, EHé' vidP whét ko) andTH@reactlon left to stir

o T o 4 05 et G Bk oty s Sl on
Companigmonia siliceedoliyen o, Rediyp). (hfingriwith sFiOAdBeptates incfdaling the gradient

linearly #dm 10-559to| 4’0‘&5 Svie{F c&@rﬁﬁrv@ﬁlﬁ@s afgh tdgﬁre@r%%(rﬁ wd¥e! mbined and

oveporatfi FP R4 B Ehivpoind e oo sEGIG SoIaPt Spipten 08 me)
evaporated to a yellow oil. This WO 2007/ 093901
"H NMR E&%IJ ﬁé’&ﬁﬁé)@%@% 3 d)13%2 '@tzﬁ b 14847 (BP% ﬂ-nes%’%so Pfdf R (m, 5H),

urmme mpani on ‘on"a
7.61 (b, g,&HbmJnClYlggio_am MER1IMET el ut i ng with Et OAc: hept ane,
isocratic at 10:90 for 1 columm volune (CV) then
i'ncreasing the gradient from10:90 to 30: 70 over 6
CVs. The desired fractions were conbi ned and
evaporated to provide Eﬁé@'—‘?ﬂl@ conpound as a yell ow
oid-Arthibo-B852-Gethday-etho idin- 44@@£ﬂﬁka'\bahc2a%nc(éthvl 3&%
419(q, 2H), 4.81 (s, 2H) 6.88 (s, 1H), 7.20-7
I—P 7.30- 7.40 (m 3H. LCMs Rt —362n12372
Sodium hquFQ 19pvaspsded pastpnavgse to 2-methoxyethanol (0.5 ml). The resultant solution was

added dr¢pwiderid @ s6utidh ﬁr(Q-aﬁnrﬁld-dh%TdWhitlﬂlpﬁ)mﬂn Yly)-bBeRizaL bR Badbthyi ester

(100 mo) o A5, 1.0 g Pk e drensss g vt 1.45p9 relerappgiton and vas
left to stirgd iR fert Hlehegtaege 500 wg) cansentiitesisio veed them PEirfio(&l dtyeen EtOAc
(10 ml) ah&sa&:rﬁf@@ﬂl—l&@f s@|ut|on°ﬁm9rﬂ)| Rnd [AD4ré Wer'gpsgﬁ!arat%d ) th\eﬁﬁ%e@\%g G%re washed

e ction left to s
withwateb (16 ) P 3 053 B BB MHO RS Granotaeas e et he e sompound as
a crude ygjlow-gag bt bwg). dhis wes ised dintadly &ithe naxt siaplwittohdiomiet porfichiao
Compani on on a silica colum (40 g, Redisep), eluting
Wit pt ane, increasing the gradient linearly
LCMSR‘T?&H{T%E)%O[ 40 60 over 10 col um vol umes. The
desired fractions were conbi ned and evaporated to

provide the title conpound as a yell ow gum whi ch
solidified on scratching (305 ng) 20 'H NVR (CDCl 3,

400MHz) ~ 1.05 (t, 3H)prefarB@n84 2H), 4.87 (br, s,
2H), 6.58 (s, 1H), 7. 2“&3‘67&‘07 m 5H), 7.61 (br, s, 1

H. LOVB Rt = 3. 2l dardroah ridif-SRAr ation 133 25
f 2- Am no- 6- (2- nef hoxy-e -3-nitro-pyridin-4-vil-be

nzvl - carbam c acid ethyl ester
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Sodi um hydride (21 ng) was added portion-wise to

2-nmet hoxyet hanol (0.5 ml). The resultant sol ution was
waddemshoop- W se to a sol ution of PCT/IB2007/000368

(2-am no- 6-chl oro-3-nitro-pyui di n-4-yl)-benzyl - car bami

c acid ethyl ester (100 ng) in THE (1.0 m ). The

[ Lyt u | - .
N
(3.15mL, 28.g6mmuiwasy adeige falpwad pyrolzsgure srrbenale @ocB-6ammalcand theyaiture was
stirred at 88 lovdrhighie thdsveatastbbed i vddudrhnd A8 fhskiab Wadb@denddd (A water

olutio m). ., The |.a wer e. arated and, th
ceoomL). 3 ol Heb o ek ancb BT e BB S W 3l 4 oo o
give 4.75qpf)thet tfile gord pound af RLPS08 solighdl sespap orontren theompineiiladids piguided 1.4g of
the title cdmidolu§y. conpound as a crude yellow gum (111 ng). This
was used directly in the next step with no further
"H NMR (p&IDMBOE at 11020 (s Dboad CVB, R85 & 1B1),7340A7.20 3 BH), MB45+d, 1H), 4.60 (d, 2H).
Preparation 134 4-benzylarn ino-3-n itro-pyridin-2-o0
LRMS (Ej\omZ#961MY98901 PCT/ | B2007/ 000368 - 124
4-chl oro-3-nitro-2-pyridone (5g, 28.65nmmvl) was
suspended in 150nL of acetonitrile then benzyl am ne
(3.15n., 28.65mml) was added foll owed by potassium

carbonate (49, 28.65mMpleparaih f8he M xture was stirred
at 60C overnight. The solvent was renoved in vacuo and

the residue wgRnSWERENEET-nlifd-odRbIRY-y) GAHRTL) - A
solution of HCI ZMwas added until pH 6. The
4-benzylapiir@e3-rird-pyridinvaasl (6.1 5g, e6.0Tmaoijiwaly susperidad iInal@0mL obacetapitnie then
. . ; , c
rcsor 305 D0 BR800 Dy Sy 8O
(4.15g, 25G7mmol) @ heumigiure was\tired 3 65 ISaejnioht. The selyent wagpregioued in vacuo
and the resiue Rasduspénded inhyater (36HhLY adDextrastedinith diChidtométtlanel(2X00mL). The
. + + . raL.
TR T B
title compgung@p 2yelaw $®id-3- ni t r o- pyri di n-2-oi (6. 15g, 25.07nmol)

i ¢EGHBRTA D, AP0 P E o0, o Tk s man

LRMS (Eggrg,lnyzqégﬂw?]y tetraethyl ammoni um chloride 15 (4. 15g,

O7mmol )" and the mi xture was stirred at 85C
overni ght. The solvent was renoved in vacuo and the
resi due was suspended é@mﬁ% =53é300nt) and extracted
wi t h di chl oronet hane (ZX200mLC)~ The organic |ayer was
dried over mmgpesiuym.sulfgte and.the solvent was
removed in compound

Benzyl-(2@R108-Hftrd-SMamH-{ifamine ?Mﬁ%g W3S sa%&n(iéjd in150ML: of acetonitrile
7.40-7.20 (m 5H), 6. S br.oad, H, 6.60 (d, 1@,
then dlbqu_ygmm’(zgpé.z 14.9 rﬂﬂh/gai %@p}j fmoyeQ ¥ pf)fﬁﬁﬁlu‘_m Igﬁripaléqt%@ of1|4'99mm°')
and the mbdGe Ma? stiféd2at 802 bvdriigmzTHe- Divantt was-rpypvedi in@adiodnditfEemesidue was
- (2-c . ) g, I - ani _
suspendele Q‘P\ggtgr,eﬂ ?%&189%}% {fjrgéfgds %gﬂ E{Bglgagg%fe: %kgbgﬂ&)’ o’l?heac%.d?ﬁ: layer w§§ dried
over magaesiyTHAvitalq frd thessaiusahwes FREIYHY KnYaruo Bhegfide 1opidys was) purified by
column chiérsatdtiapig of allitaDue dsiby 190 etyisdceiatetiapbaaat 1 g(vA®g of the title compound
asayellov?/én 99mmol ) and the m xture was stirred at 80C
overni ght. The sol vent was renoved in vacuo and the
H NMR (868808 0V\@3 (s brasdermyedh (N 1MaY a0-7(15QRMSH)a660 eX t HRatsB s, 4H), 4.5
d 2H) with ethyl acetate (2xI GOrL). The organic |ayer was
@2H). dgried over magnesi um sul fate and the sol vent was
LRMS (ESFRYSE iy vacuo.  The crude residue was purified by

O

Preparation 137

N-2,N-2,N-4.tribenzyl-pyridine-2,3 4-triamine
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col um chromat ography on silica gel using 15% et hyl
acetate in pentane to give 6g of the title conpound

wGeQo@m9awoyel | ow oil. "H NVR (d6 DMSO ~: 8.1 (BCDABRA7/000368
1H, 7.9 (d, 1 H, 7.40-7..¢8.(m 15H), 6.10 (d, 1 H),
4.55 (s, 4H), 4.5 (d, 2H). LRVMS (ES+) nmlz 425 [IVH +

won R BRI M el Ot TAASRG gy oo

and Raney nigkel (1.2, 20% weight) was added, then the mixture was stirred at room temperature under
50 psi of Ryddoghh Zor 3-rduls! Afee BéMbletﬁmnihb it fwad fifRe ihfoudh @PBoB& and the solvent

end of ethanol and
was rem%%ayva%l%'ve %%d“@e g SRR PR EHRAIT hen t he
4 re_was, sti room tenp ure under
H NMR @D%;,ar 68 B 734°F701?r(§' 12i) é@%gr}b'} ;2 1ﬁ1(§<t4il) &5325(s
MUijFMBS filtered through arbocel and the solvent was
enoved i n_ vacuo to give 5g of the title conpound as a
LRMS(E%éméz?p?ér{MHb gum 5 'H NWVR (CDCI3) ~: 7.80 (d, 1 H),
7.40-7.15 (m 15H), 6.35 (d, 1 H), 4.35 (d, 2H), 4.15
(s, 4H).3.5-3.25 (s broad, 2H). LRMS (ES+) mz 395
[ MH + Preparation 138 Repdraesd36| - 4- di benzyl am
i no-1, 3- dlhvdro |n1|dazo(4 5, clpyrldlne 2 one

12. 67mmol ) was dlssolved in 1OOnL70f acetonltrlle
N-2,N-2,N-§18iBerkyllpyriging-D.oahahinei(StRz1elezmndy, whe.dH3died Jn We®nL of acetonitrile

then 1,1’ c?zﬁgo%ﬁ,ldl nlga}orée(s el@%llrggl) Q@ssad%%o nggneq'%ac%grg wg%[ gtr rFéidgaltng% overnight.

coole §oom
The mixtyre,wap lcg@lpq) idp\m to pam mmpprgfu@ja%@emgtequqqﬂltered and washed with

acetonitril@ @Rk aréd ih vhdiotid)gite 4113? 8hé fic\RMPEuUrd@s @ity phrpkdsdili. t he
title conpound as a light purple solid. 15 "H NWR (d6

1 s ( Q7 711:h0
H NMR @SWSI-I) ’ 08.57.%@.?3’, 1?4)1_617&‘% 4 ﬁ%, 27’.54027:'@_109 (%AHEH)( ;é:ﬁ)chr, |_6 t—b ﬁ'gﬁ/}s 2H), 4.6 (s
4H).  (ES+) miz 421 [MH + 20 Preparation 139

5 =br ono- 4- di benzyl am no-1 , 3-di hvdro-im
LRMS(E%%&%%%X“@ klpyrldlne 2-one

1- benzyl - 4- di benzyl am no- 1, 3-di hydro-i m dazo[ 4, 5, c] pyr

i dine-2-one (1 g, 2.4mmol) was suspended in 20nL of

acetic acid then sodium acetate (195ng, 2.4mmol) was

added fol | oned by bronfraeerdtiondg®, 2. 85nmmml) dropwi se.

The m xture was stirred at roomtenperature for 15

nutbeszyl-Ab di laminbatediRkronnddaizoln ridihe2-one

m xture was diluted in water (50nL) and the solid was

1-benzyl-4- Hlbér@ﬂ@ﬁhnaﬁ@ IR BIRSishidaize[, S\Mﬁ/ﬁd' ine-2-bne Wo§ L.AGMoYi Wi &lspended in

20mL of %cﬁace tfx% I-éeﬁcs%glum ac(a%grnb)ﬁ% Mg, dé Emmglx Was a ?é&ef%holdv@dsbwz%gmﬁf; (456mg,

ol'vent was acuo
2.85mmol) Hepwise.| Eregoinytsuieb stisred af raght temperatyee fopip dmnuteps pﬁma(lad precipitate

was formdaMViGd mlxturel\ﬂ‘as'i_dllﬁéd inlwdis (50mB%anl $he sbiidlvas fliteftld-ahd Waske® with water. It
was then i@@dg@ ffhPl Mq%f_sgtej(éspﬂ,‘, g%?,dgctvg:tbﬁmqn?ﬁlum suB’YB agcllz' %e so[ﬁe%t was removed in

vacuo to glvebicd9g\of the it ¢repoyhdas anlighRorengs-sRlid- di hvdr o- 1H- i mi dazof
4,5, cl pyridi ne-7-carboxylic acid nmethyl ester
'H NMR (d6 DMSO) 0O: 11.5 (s, 1H), 7.85 (s, 1H), 7.40-7.10 (m, 15H), 5.30 (s, 2H), 4.55 (s, 4H).

LRMS (ES*) m/z 499,501 [MH]*

Preparation 140

1-benzyl-4-dibenzylamino-2-oxo0-2,3-dihydro-1H-imidazo[4,5,clpyridine-7-carboxylic acid methyl ester

1-benzyl-7-bromo-4-dibenzylamino-1,3-dihydro-imidazo[4,5,clpyridine-2-one  (500mg, 1mmol) was
suspended in 30mL of methanol then triethylamine (203mg, 2mmol) was added followed by
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1- benzyl - 7- br ono- 4- di benzyl am no- I, 3-di hydro-i m dazo[ 4

, 5, c] pyridine-2-one (500ng, 1mmol) was suspended in
wG@Qodz/00890met hanol then triethylam ne (203ng, 2PODIB200A600368

added fol | owed by WO 2007/093901 PCT/ | B2007/ 000368

-126 (1, 1' bi s(di phenyl phosphino) ferrocene) dichloro

0 G O 0 5o o 58 e s

at 100°G: ondee d OGsivef CO oveoiight. eTmpenlaﬂur,er Was todldded@rh tol lobmuighperature, filtered

through Nﬂ&@éﬁ eJnd%hWﬁm?ﬁ’le%ﬁ Qfl\% was Mémovad )ﬁe%cax\@ﬁd the residue was
e resi

ed in vacuo and ue was purif
purified ‘%?%“W?P SReBRed ré‘&y &p ﬁi}"’%ﬂe'é‘ﬂng dée @féFe"fdl%Wh'@ dP%OWefhane to give 21mg
of the titleredrhgount! as a wiliteddliar onet hane to give 21ng 5 of the
title conpound as a white solid. 1H NWVR (CDCI 3) ": 8.4
H NMHQ@DCQ)H) 8.8(D 1K 8lor(9Bfdad, 11H), 710460 0% nB.451@8HDH), 2.:86%s, 4H), 3.7 (s,
3H) A S S et S ?m S %S) 8035, 4k, 37
) [N+ﬂ+ 10 Preparatlon 141

LRMSUﬁ?hﬁE@yb Jdlbenzvlanjno-Z-oxo-Z,S-dihydro-l
|n1dazo[ 5 cl pyridi ne-7-carboxylic acid

cycl opropyi m et hyl - am de

1- benzyl - 4- dlbenzylanlapi%ﬁ9591313 di hydr o- 1Hi m dazo]
' f

met hyl ester (50ny,
h .

4,5, c]pyridine-7-carb

Q-ble :vV 4)d|benzylam| Soof v O-
CyT oparte ara

overnlght The excesy_ﬂLJaMEﬂELﬁﬂereaned in vacuo
and the gumwas partitioned in water (20nL) and et hyl
1- benzylﬂedﬂieazmmlﬁé}%)(q 2, Blulihydrog BiFimtakaly,6)clpywidine-Gedrodx§lit, 4iid aflethyl ester

(50mg, OOIYrﬁﬁ el 92 O%f;(ﬁmho?’r\@ﬁtyl?: fcr%ao?)gné ani“flﬁg Ysturbfas stirred at

-J—

o ue mas pur r
120°C O‘?W'Waﬂbee?xca%% ?Fgany% BPS TRARADNEGUR BING GBS RREiopes! in water

(20mL) agd eyl leagteaEormbetht iotdasic Cy8P@AEISoIAEB, Ririe bled MgSDM anti A olvent was

removed(#%ﬁll.&cmﬁgaéggle%s gur%gg%’ e@oﬂn‘m t?:%m&téérlagw Pn silica gel using 5% of

dine
methanoldp gighigromgtiageiggive 4Pmesi the tiﬂf%\p@@@.&ﬁ@%gt@ﬂﬂ) wer e
stirred at room tenperature for 16h

LRMS(Egﬂg@?EﬁQ%ﬁﬁdogen at nrosphere. To the resulting

het er ogenous m xture was added 25 50rL di oxan, and

the resulting precipitate was collected by filtration

and washed with cold dE@ﬁ@ﬁHxﬁﬁg col l ected solid was

di ssolved in a fewmnm -'s of nethanol and precipitated

once nore w t h-&kHurar.4-dimeraxySingethyiaywiding] | ect ed by

filtration, washed w th di oxan and dried in vacuo to
Malony! dicileriden ¢10gi {7 mmed narolu peppigsitrie Wianile werel cainkiyl, afiB%Mirred at room
temperatdrghi@ 1&15%5)% Q'{nﬁroéépa%ﬂ;h'bre 31Q> tﬁé @%rtlﬁ% IheRrobrous mixture was added

somL. ciogartind . 54 i ErIE .18 <HIBEIRIEY el il FapgBfiigin g0l ciosan. Tre
coliected aofid|Was wizsolveakie A fanpmi's obreebarol arci mledirltateti pncecnart @dth tioxan. The solid
was colle@t@d B itrHidn’ | l/v‘a‘sréﬁ with A& {ﬂ@)i i (I%Wtc?@v%{e niﬁé bohpdulE as a white
ter the addition was conple he 1CTe bath was
S°m”69P§ﬁ%ved and the reaction nixture was al | owed to warm
to roomtenperature over 16h. lce was added to WO
LRMS: (ES0awz 08884 "- PCT/ | B2007/ 000368

Preparation 143

6-Chloro-2.4-dihydroxy-5-methyl-3-nitro-pyridine

6-Chloro-2,4-dihydroxy-5-methyi-pyridine (500mg, 3.1mmol) was taken up in acetic acid (1mL), cooled to
0°C and nitric acid added (4mL) dropwise with stirring. After the addition was complete, the ice bath was
removed, and the reaction mixture was allowed to warm to room temperature over 16h. Ice was added to
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-127 the m xture to provide a precipitate, which was
collected by filtration and dried in vacuo to give the
wobd7®93monpound as a yellow solid (180ny, 238%pCTIBAvBI/000368

(ES+) mz 205 [ MH + Preparaiyon 144 5 Di phenyl
mal onate Malonic acid (11lg, 106nmmol) was m xed with

the letUqug gﬂpclr\]/ld(a2{:9;9(1901?@7 TEIBICP& w%% f9|% %‘a %@rﬂi%&{ grgf&he%w vac%lo éo give the title

Orus’ ox
compoun ?So?)Vﬁ"Q\éSP'éSi(ﬂ %813@31 m xture. The resulting mxture
was stirred at OC for 5mns, and then heated at refl ux
LRMS: (EBeYm/AI205 fMidisi ng the solid to nelt and an orange
solution to form The reaction was cooled to room

tenperature, and then Bgegralignddds 100m. 10 water and
extracted with di et hyDippthgmaloBate75n) . The conbi ned
. i [ : i Lver
o SR o b AR o i

phosphoryscaxpelatide (1125re);, 1283uy0l) wagNdreq dioyise to4maaid ynixgurg.orhegesulting
mixture wgé'gtlrreg at](%C(fEF 5nfiid) and7th@17he@1{3d af FR¥ux for % caiBinghd solilt BMBett and an

Pr epar ati on

orange 30@9?,‘? ‘86@ At iH%F?é ms BRI o FeRhiemes@iush @R st Aaured onto 100mL
water and (ekiBacBadl withldi@ingirethgr (Bntbniler Thelwoinpinedrongeni¢siwerd miashed with brine, dried
over Mgsdp théatwﬁ%a&ﬁ@bﬁ*&gn%e‘bu%’r itle dtnSHufd. g, ?p)er
under a nitrogen atnosphere and were then cooled to
-55Cin adry i ce/acetonltrl | e bath. Titanium
THNMR (QDEly; 200N ) 36 (§, @HR IT17 (MS4RDT. 27 e 2H) adkinimy pH). bRMBI(ES) m/z 257
IMH]+ pent ane and added dropwi se to the above sol ution,
being careful to maintain the tenperature at -40C. the
reaction was then stirred at -40C for 6h and was then
al lowed to warmto rodregsgamerriasure overni ght. The
reaction m xture f a short plug of
celite and washe b e w{ I%ﬂg The filtrate was
evaporated in vacuo to yield 15.99 25 (769 of the
Cyclopenthridnk €1308rId UBOMMSE!) @ndabreBlityl@rhine (A7HNNR 466R%biPwerd RBINbIAd in 110mL

diethyl eth%ri_ﬂZn?jer(za_s @gcgaé_%n:atr%?%%gerg g{;gﬁ% 5&{&%\&%&&&@ %@ in azdn% %e/gge’tonitrile bath.

Titanium t@raghiDiidey(@r20M 5Fenirhol) yasriaken mp ir270fnlcddentane and added dropwise to the above

solution, b@ﬁg h%%ﬁ%%ﬂgﬁn ‘h%ﬁﬁ%&yrla EIQOB@ t %eéé%n m%gmmls)arré?fg —40°C for 6h
and was t@g,ﬂ_ov(qq tg WarR togaem r@pvelr@gm 'fr@rreagqon Bpre Wasfiltgred through a

short plug 30¢HRtefant] wadbhed Wi dle@fCdthed THad Bratd Weas Blaperaed infvacudo 9leld 18.9g

o Lty efore pouring into 200nL di et hyl
We@dﬂé@iﬁgﬁogngeass{%orl ﬁcg’;lpl n the freezer in a sealed 35 flask

for 4days. The resulting precipitate was filtered,
THNMR (COENE0bMMZ) .28 (£ bRy h.62 theH) anad @, bayl 2ico (tvalenug 36@, zﬂ)el d

the title conmpound (1.45g, 50% as a |ight brown

solid. 1 HNMR (CD30D, 400MHz) 2.12 (m 2H), 2.70 (t,

2H), 2.82 (t, 2H), 5. daepasation 14§ WD 2007/ 093901

PCT/ |1 B2007/ 000368 7-Dinkad-58r- idd-DA-dibft 7

5,6-D nethyl -pyridin-2,4-dio

5, 6- Di net hyl - 4- hydr oxy- 2- oxo- 2H pyran (J. Chem Soc.
CyclopentdPonk-tant-biuty insind (2.789 80mmR) ARY diphdyl mFdnate (5) 12ga20mmol) were combined
in 40mL triglyme and heated at 100C for 4h, and then at 200C for 2h. The reaction was then allowed to
cool to room temperature before pouring into 200mL. diethyl ether and storing in the freezer in a sealed
flask for 4days. The resulting precipitate was filtered, washed with diethyl ether and dried in vacuo to yield

the title compound (1.45¢, 50%) as a light brown solid.

THNMR (CD3OD, 400MHz) 2.12 (m, 2H), 2.70 (t, 2H), 2.82 (t, 2H), 5.64 (s, 1H).
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di ssolved in 66nL of dioxan and 33nL of 0.88 NH3
solution and the m xture refluxed for 3h. The

woeswribsgng 5 suspensi on was then all owed to coBCTHB2007/000368
room tenperature overnight, fjltered and the solid
collected and dried in vacuo to provide the title

conpound as a white crystalline solid (6.5g). The
filtrate was concentra§€8@@§méé§rOX|nately lOrL in
vacuo, and a second crop of solid collected by
filtration (1.0g). —Eﬁ@%@EWbﬁﬁﬂméﬁéﬂﬁonblned and used
in the next synthetic step. 'H NVR (DVBO 400MHz):
5,6-Dimgghyl 'mhergxy 2pixo-212-pgran (& Cher) $ods P4rRin(Bansl1, HP80,12RRA (hdgz 71mmol) was

dlssolveﬂ N:@hﬂ:)of aiﬁantnr{ Md]SBmL 01@ 85’ N?—Q %Iﬁkh%ﬂd #&EniRiufs BhRed for 3h. The resulting
suspensgn é/yaatl?%{]ﬂllgwetggpﬁoa‘ tﬁ ro‘orrh{empsfatn)(% ogegmglgﬁﬁmd)ar\gélge solid collected and
dried insvacuq éal pravid@Qiik titlel @impoiny ae iad whited chylsiatine colik @6.5q). Ok filtrate was

concentﬂaféd t@@pér@ﬂm?@fyhl OnEl'ﬁva(Ehoné\ﬁQr é Qe gb Ardp b mgctﬁdj&?ﬁtratlon (1.0g).

emxture OStIr

Both °’°B%W%F§?’Bb'3%?'td| R '"‘I‘W’e"%%i’é‘fhleﬂﬁﬁ - xt urle was pour ed
1 L
v SR 800 B ST L B P

3.9g, 469 HNNRN% : 8 2.04 (s, 3H),
(2 31g(s 3{?—0 LRVS Eﬂz aréQQW%S [ VH| érepa:r_bati on
149 2,4-Dich |°r°5§D§néB‘1tn|?%l 3ailb bl £ pyrl di ne 20

5, 6- Di net hyl - 3- niTro- pyT '

. it 0 d f t
5,6-Dlme}{%/?‘;)glgp%zi-glﬂﬁggﬁpuﬁcwq 3/¥qu érr?dfsn Jlig E’Lélﬁﬁ.&c)ac:g%d fl%g |qooled to 0°C in
an ice bagh.g3ytingr nitsic axig d idnoly)ivaie afidel @npwise2 hOdnthel hixives allowad cedir for 1h after
completeaB&iiltToheTN@%a@tldﬁeﬁtxﬁﬂe ks pOGred %Fltolénshe&_g@e bR 5 @ dnng yellow solid

IcCe an extracte

into crush

°°"e°te‘wy? hraﬁﬁ\%’@ﬁ'ﬁ '? °°"T‘PPé‘"% 8- extracts were dried

1 r centrat ed in vacuo to

H MR g%gD g@ r)o%v%MEﬁ §|g) §$ﬂ solid was taken up in 2nmL

'—RMSmM‘F@'ﬂd‘&ﬁl[MHbf ed through a short plug of 25 silica gel
eluting with 2:1 pentamhe filtrate was then
evaporated to afford t npound as a |ight
brown solid (3. ng 5@6 "H NWVR (CDCISh 400MHz) . 82. 61

(s, 3H), 2.41 Ine
Benzvl - ( 2- chlor056d|methyl 3-nitro-pvridin-4-yl)-am
5,6-Dimethyye3-gjiio-pyriglineR. -4lob (H9G% , 23 mbioyewésy MisSolvsidt inoageyanitidile r(e50friky,and firstly

tetraethylgﬂm‘iahllhm%ﬁmﬂ’é blﬁar@QﬁérpﬁHoEﬁHer% &m% (ﬁﬂﬁinL 210mmol) were
s PR Bty et 0T e LU LR o e

extractedyyiip| @M\/ﬁ@s@@f&@t Télmb cmkseq ekicactslvidre dfl’éubowee BgBOg filtereck and @ncentrated
in vacuo WRSofdl d BIH@A sl ﬁwnﬂcﬁ?@‘@va@f&ﬂeﬁ"@&m%L%él\h aﬁ&)ﬂ}?red’ﬁtoﬁ h a short plug of

T NI o

a light breM@RolidB2(3Q77936)0368 -129 MgSO4 and evaporated to a dark
red residue. This residue was purified by colum

"H NMR (CDOREIoNBZRRIZ618 31924198 3gg!  using 8: 1 pentane: Et CAc
as eluant to afford the title conpound as a bright

orange solid (1.29, 4% rathknHshMR (CDCI 3, 400MHz): 8
2.09 (s, 3H), 2.47 (s ‘@E—‘ﬁ ~25-4.27 (d, 2H), 4.52

(bs,1 H, é@%ﬁé&ﬁ%&ﬁ@%-dimgh\%— -ﬁitrozbver’igi_nzf-\ﬁ)!'anglrrl% 3H) LRVB

m z (APCI
2,4-Dichloro-5,6-Dimethyl-3-nitro-pyridine (29, 9mmol) was dissolved in acetonitriie (100mL) and
benzylamine (1.0mL, 9.5mmol). Potassium carbonate (1.3g, 9.5mmol) was added in one portion, and the
whole was heated at 55°C for 16h. The reaction mixture was diluted with EtOAc and washed with 50mL
water. The aqueous was re-extracted with EtOAc, the organics were combined and then dried over
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Preparation 151
N2, N2- Di al | yl - Nd- benzvl -5, 6-di net hyl - 3-ni tro-pyri di ne-

wa@ 2do7dwzoon i ne 10 PCT/IB2007/000368
Benzyl - (2- chl or o- 5, 6-di et hydo- 3-ni tro- pyri di n-4-yl)-am
ine (1.29, 4.1 mmol ) was dissol ved in ethoxyet hanol

t I ﬁr%c
MgSO, aéjoeg\f‘glpdraféﬂqo ggfrggg{é(dl% lfWé ?%éoﬂg a\%é (ﬁ:;lxl K OS/ c%m c)hr graphy on
silica gel ysieg $: éé’é@tﬁ'@ﬂ@ % °f eBIARES aﬁ%’ét" titlerrognpeensl a5 9%@& @’Ia"%ﬁ solid (1.2g,
45%). 100C overnight, and then concentrated in vacuo to an
orange residue. This residue was purified directly by
1H NMR ¢@DPCsr#0eMrinmi 2dgr(apity), A7 ¢, I3Hbot.20e4.27 (dugHh @52 @e.abl), &rP8-7.30 (m,
2H), 7359f41§m13H >1:1 pentane: Et OAc as eluant to provide the
conpound as a bright orange oil 15 (938ny,
65% 1H NWR (CDCl 3, 400MHz): S 2.16 (s, 3H), 2.34 (s,
92 (d, 4H), 4.33-4.34 (d, 2H), 5.13-5.21
LRMS‘"’%QPC'“XE%["%"W 5. 87 (m 2H), 6.37-6.40 (bt, 1 H),

7.35-7.28 (m 5H). LR PCl +) 353 [ MH +
Pr epar atl on 152 20 Nﬁe‘parat'ogﬁ g

N2, N2- Di EI-N4 benzvl - rrethl-gxndlne 3, 4-tr
i am ne N2 N2— iallyl-N4-benzyl- 56d|methvl 3-nitro-pyridine-2,4-diaminé
N2, N2-Di al | yl - N4-benzyl -5, 6-di met hyl - 3-ni tro-pyridi ne-

Benzyl-(2zhigrof}, @Wyb%wgﬁgyndm %mr@my\e\xbgg, “yaypely was digsolved i plhpxyethanol
(60mL) aﬁ@-&l@bﬁro@l@h%lm1 1(ni|L5|’5L2)nrﬁd”l)dar1drdbéllyﬁ@|%€(O 76/@E,/6/Bmmol) added in one

6n or ti
porton. i (Al MR HES PERoL P <ATEeP dpeoatrt 106 QvRiERAG ot B pagoentated
vacuo to amormgerepidua Thisaesidie wasupuited dlteoﬂsslﬁ),nd;_olumvat:repmatﬁhrephy on silica gel,
. sl Ik i : .
using a glra&?ﬁ‘t of g ﬁgagglode\ﬁ{/agggt%%g tﬁ Sclﬁjlgi% etmgst?t% nc@:mgl) Cahbrl\gl;vrgsorange oil
(938mg. @%@+ act ed with Et OAc (2x25nmL) and the conbi ned

e GHAECOGRAT & 1615 8% RTle. cPL St PR 0 grano szt o

4H), 5.77-6187 (1 5539n@)37-6.494bt, THH NI .280DCEB). 400MHz): 5 1. 95 (s,

3H), 2.32 (s, 3H), 3.73-3.74 (d, 4H, 4.21 (s, 2H,
LRMS m/z(AfE! 3583 4H), 5,86-5.96 (m 2H), 7.26-7.32 (m

SH. LRVE mz (APCI+) 323 [MH + 30 Preparation 153

1- Benzyl - 4-di al | yi am ridegaragtioniih2t hyl - 1, 3- di hydr o-i m da

zof 4, 5- clpyrldln 2 one

N2, N2- Di & gihe-§ amie

i am ne (559rrg, 1 7mm|) vvas taken up in acetonitrile
N2,N2-Did|I9INa-Hanz@ 5 gb-dim dth il B xesywridine-Zjacthianaihe (2B, 2. 4P was Vissolved in
ethanol (%ﬁ\qse?r\eda%}\tl ?!?))EU%Q\Q éﬁ‘nrﬁ%&%{‘@%\ﬁ& ! 9%11&%@{ \Ilv?%gc?doeg?ﬁq ongebportion. The
reaction mixwp evaathaated ataifdC fai £hit andrihan@opled 19 @o®Jemperature and poured into 50mL

water. ThE gguhu%z Q&lj’c{og%qf%utrah}rg@wﬂp MG fROHRS A Mioh o Yieé 'dcdaﬁ@ een suspensnon
which wag ggraatgg dgr ngca{%%eﬁ%/u rreTcom mET%rq?gW? é{sﬁ\ée {eﬁﬁye IglgSO4, filtered

and evapc&htadxtotgl\tedhqaﬁtb@pmpdumd ab iatdak greempd (FE@mgs74%whi t e soI id
, é258 599 . 1H NWR (CDCI 3, 400I\/Hz; 8 2.12 ss
H NMR (§Dgl4, 4@§MH3)F.§1 .95 (gty 232 (S(éiiﬁ 34ﬂ:1)3 4dpid)pd.28 S(ﬁlfl) QWSZS (m, 4H),
536596%113241*)572@732(@1 sRFLRMS RA(ARdIO sbaywH) . 7. 11-7.13 (d,
, 1.24-7.32 (m 3H), 7.66(bs, 1 H. LRVS mz
(ESCI +) 349 5 [MH + Preparation 154
4- Met hyl - 3- oxo- pent anghgnAgiod 158 hy! 1sobutyrylacetic

acid (21g, 132nmol) was taken up in a 1.5M sodi um

V
h n i di fi .
e N D'%Ly'%ed il % fe&hww%@f#) i d@'?%" "3*.900?%615%@" o I
acetonitrile &Ooll}, mn@tslmla@pnybdmmm@gola@ 8g, ATrenhol) was added in one portion, and the whole
refluxed for 2h. The reaction mixture was allowed to cool to room temperature, and was then
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wi th sodi um chl oride and was then extracted wth ethyl
acetate (3x 300nL). The conbi ned extracts were dried

woves7/098di um sul fate and then filtered and coneemiBrOB0368
in vacuo to give the title_ggnpound as a clear oiI
(16.4g, 95% . 15 1HNWR (CDCI 3i 400MHz, appr ox.

concentra{_tgd)i%vaff%igad kl.g%le%(‘ib tlygan lug\%%&g’meartos pﬁ&@%ﬁ%ééfﬁs?ngﬁérglent of 8:1
— 4:1 perParefE0At roeludrt B afford the title compound as a white solid (258, 59%).
1 4- Hydr ox -3-isobut%/ryl 6-1so0 rosfi)%l- ran-2- one
H NMR G0kt $9MH) S Zentingat (& 4051k #5284, 4H), 5.34-5.40
(d, 2H), elAkEid R 2Hy, THE (2ED2L), 72da-7. ez)mmta{yp%@(bwel)zﬁhmmdﬂi (EBCI™) 349
nitrogen atnosphere, and 1, 1-carbonyl dii m dazol e
[MH]" (22.4g, 138mmol) was added in one portion. The
reuul ting yellow solution was stirred at room
tenperature for 16h, an t hen ncentrated in vacuo
and the residue dil ut ed—%@-’f?—é?égﬂ (200mL). The sol ution
was washed with 2N HC 100m_) and water (100mL) and
t he aqueous was rék ! (50m.). The
conmbi ned organics were dried over sodiumsulfate and
Ethyl isobwbyryaceticeacia (31 geti2mataddwasntakercur int @ 1§Mygodiumehydraxide solution (15g in
250mL w{t%ﬁ&’ Ql‘#re%sat ?oo)ﬁeljehﬁﬂaﬁké ovet Jfgl*? Orhe Sgétlms cobldi¥R0°C in an ice bath

and was thn7q_Q|d2ﬂeyl4mt{1 @Fmé pﬁnc lslyq;'gfch@ng%amem plj_|1|)2 Thasregtétirkgss%ﬂjiowl_gs saturated
with sodiurRtoridARRH w}as bz exd2btef Mith -ethyr apeta(3k 800MI56The combined extracts were
dried over sc}% Qfﬁ%éte aﬂdstﬂ fﬂﬁyeld' Qwélrc%ﬂcgﬁrgﬁﬁ in §cho to Elve the tltle compound as a
xy 3-1 sobutyryl I sopropyl - pyran- 2- one . 7Q,
C'eafo"(W% was taken up in conc. Sulfuric acid (40rrL) and
stirred at 130C for 15m ns. The dark oil obtained was
'HNMR (G215, 400MbaGpPios 4 boiture nhbikataandt enchiagtomgesy T(Maiar ketofosd) 1.15-1.16
(d, 6H), 2f7§.r2t—,~heg,q1 19, §66 snerpn i ce bath before the addition of
crushed ice with stirring. The resulting
soI ut| on was extracteduhthftgy! acetate (3x200ni)
and the conbi ned orga | Wé‘f?drl ed over sodium

sul fate, filt, vapor a iguo_ to a |ight

brown oi | th(ﬂ (P2 OB PR Bbs o Bk 8007/093901

PCT/ 1 B2007/ 000368 -131 chronat ogr aph
+Methyl-prgeB Aol B AP mAD A Bkar s B B BB gt spmytemperature
under a neﬂoganatntoepl‘rereo‘andie 1{chebdotyldilvddazale {P4g) d3%msmal) Wagyhdded irowme portion.

The reusl %§I8 éjdsfhl'r@dj alof&ir%ttgrﬂ?cagﬁre( t@r 46@ 'ang Yh& rg%ﬁ%d in vacuo

and the r@l% cblgted 19'1‘15‘ D @QOTQ T|1e pﬁlutloEm Wisﬂﬁ’tl” ﬂj I}H n]509mL and water
(100mL) drivtthe aguddus pas AtdxoactddWittEDBM (58mY). dh@tembined organics were dried over

sodium s@?%b?qﬁz\k/é‘{egl W‘:cfbg%égtr%e& W\%@Fy ?é@e hg )2(‘;/‘ a%rgpoejfg 85 a yeliow oil (11.7g,

80%). 0. 43 mol ) was dissolved in acetonitrile (2 m) and

10 treated firstly with triethylamne (240 ~l, 1.70
THNMR (ODOIL, )40aMtizx N he-Wit 8 Kd, B2y 2% R Téd, (6HL 2.7M12.74 (M@ 21 Hin®94-8.97 (m, 1H),
5.92 (s, 1ﬁpgﬂmqup@@;,§ﬂz%5mmLure stirred at 40 C for 18 hours

under nitrogen ter cooling to roomtenperature, the

reacti on was poured i r,-aNd the m xture

extracted with ethyl gscg?%y?t ﬁ(1§§x 5 m). Conbined

organi cs were dri A nd eyaporated to give a

crude oil that MM’%@% chr omat ogr aphy

on silica gel, eluting with pentane : ethg acet ate,
4-Hydroxy»@risolutyryl- GslSQpl’Cipyl PYFRR-3- pqq é“c@m%@ﬁlﬂ")v% takén up in conc. Sulfuric acid

(40mL) and stirred at 130°C for 15mins. The dark oil obtained was left to cool to room temperature and

was then cooled further to 0°C in an ice bath before the addition of 200mL crushed ice with stirring. The
resulting solution was extracted with ethyl acetate (3x200mL) and the combined organics were dried over
sodium sulfate, filtered and evaporated in vacuo to a light brown oil that was purified by column
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15 obtained as a clear oil, (98 ng, 61%. 'H NWR
(CDCl 3, 400MHz): 01.21 (t, 3H), 2.25 (s, 3H), 4.29 (q,
wakho7/043980, (d, 2H), 4.78, (d, 2H), 5.81 (s, PREYIB2007/000368
7.21-7.42 (m 1 OH), 8.10 (pns, 1 H), 8.30 (brs, 1 H.
LRI\/S ntz (ESI) 376 [ MH + Preparation 158 20
chromatogaﬂtvl usgug4 8 g tyoéggrhtg@e ﬂy ttﬁ&aﬁesate %x -~ %Oog)ya elgan Iﬂ)prﬁﬂde the title
compoun@ag 4 lightrbtovn\eit whidh salidfiedeeh standingt(BA8.01794)1 ) and
treated with a 2N solution of sodi um hydroxide (60 ~l,
'HNMR (ODGR, munmz)amdgbhezr(eaem,i ano-mfam(ut ell-l$,|t$.58 &g 1ad), 5.85 (€ 1H). LRMS
rs under nitrogen. After cooling to room
(APC'J’)ng/Qr'Sé[rmﬁure the reaction was poured into water, 25
the pH adjusted to 6-7 using 2N hydrochloric acid, and
the m xture extracted |¥V‘th ethI acetate (3 x 5 m).
Combi ned organl (S vvere—g%%bq—télésoﬁl) and evapor at ed
to provide tlethyt2.4-dieminobenz) afickyviaiii t e  sol i d,
(37 ng, quant). H—NI\/R (DI\/SO 400|\/Hz) 02.22 (s, 3H),

Ethyl-2,4—3@%&?-@&?@!’\%@%0}}?@% 1&%,1)9,25%% MW_E% d§§fé‘}'—%dl\'ﬂ gﬁe%cgtgr?l'e %29 mli) and

treated firRlyeyith trieth wamideb@40 O, 1.70 mmol) and then with benzylamine (112 OI, 1.02 mmol) and
the reactié ﬁ&ﬂ?evétiﬁ% throgcl?@rr’lé\ﬁt)urg uHi‘f‘etr Ifﬁl’rla §n AXE c%ol%g% SR prhtbre, the

urine and 4-Benzvl am no- 9-
roacton WG B0 N W68 P8 RIHIS P Wity o s 8 Ry Coppings!
organics V@B di@dIMgROZSardrevRioral@ BQNe/2093R0H tREWAS BREET HDG0EE68
chromato rglgt% o%’s‘l’cgbé] r%ltﬁiﬂ?@/ﬁﬁ Ment%e”@thpb’zice%fec% bpxs .i4C Tﬁé‘t’itlg c6rﬁgound was
di phenyl phosphoryl " azi de (25
°bta'”edﬁ‘ﬁ1?o?'33’3ﬁ(§9§ F‘Be@?f?l amine (14 ~l, 0.10 mml) vvere
"H-NMR (CDCH)j 400tiiHz) (i 2H @esHe), 285!(st big), 4ea(xt 2a)) 4eade?H)a4.78, 1d, PHE 5.81 (s,
dar Infee: room

240, 721738 ChOR Lo QR B B (80 T, LA B B %8 "and

the m xture extracted with ethyI acetate (3 x5 n).

Conbi ned organi cs wer eprepdratibn 18§ SO4) , to give a crude

oil that was pibifliefol.CQbii SHEQIRIRAr aphy on

silica gel, acetate, 1

1, providing the separate title corrpounds bot h as

Ethyl-2,4- ﬂilarﬂabbé?]hifl%rmétﬂ@s%arb6*3/)ate (1d il 041 mmol BR e Bd d & thethanol (1 mi)

and treateﬁ vgt‘t (2y so}w_lﬁ)n C'J\{R Oéjﬂ gd?l"b% @W )f51 2.;m§gpand§helrga_ﬁtlo§ E%ﬁt}ge stirred at

65 °C for Gyhqurs yriEst hitr@®n. Afgkforling tp rgonpemegratuse, ttHpactign gas pc(uepd into water,
the pH adj 5d t0%6-2 Lsind 8N h ﬁy;ﬂ)chloﬁc A, Gfd thd Mixturé- egeﬁac?edaﬂth(emyl de8tdle (3 x 5 mi).

Combined St er b R A o SRR BRI &¥ i o or-vnte
solid, (37 gAqantd- | - benzyl - 2- br ono- 1H- i m dazol e- 4-carbonitrile

"H-NMR (bﬁg%%ow«z;%mt )aHfVeSsod oeaqr) yed, (Hrhtib%ﬁbesoﬂ@nﬁdiw@(m 10H).

3)? ture eatedto 100°C." Iso
LRMS m/z{E5p); %[wii 3“16[“/‘[5" 72 nmmol ) was then added dropvvl se

via syringe to the heated reaction m xture. Gas

evol ution was observedsGpidAYE§Y 30 mninutes the
react| on vvas al | ovved t ﬁ"‘t’“roomten‘per ature and
laming-9rb leyethyh8-ax0-819-dihygie-7Hrourne and 4-Benzylamine-9-benzyl-6-methyi-8-

ph” N Ph”” NH
N PN
N
I >=o l >:O
¥ X N
CH; N oHy T
Ph Ph
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vacuum The remai ning crude red residue was purified
by col um chromat ography over silica gel eluting wth
waQotopeoil ane to 7: 3 pentane : ethyl acetate. PTHiIB2007/000368

provi ded the title conpound E%Ea yellow oil (40 20

ng, 60% . 'H NWR (CDCl 3, 400 0 5.22 (s, 2H), 6.71

(s, 2H), 7.09 (m 2H), 7.28-7. 40 (m 3H). LRMB niz

(ESI) 388/390 [WVH + 25 Preparation 161
2,4-DianfindBenzyl+6-mizityl-8-narb&xy(ictadid/(@0 oy .09 minoy ndipheniiphdsbllbag akige ¢5 mg,
0.09 mmoﬁ %H@Ql@ih&/l%hkng (q &ll qun%og%véb{ldpﬁﬁqn]ed lﬂftg%& gnd tpé %@&.o}‘: heated at

dazo
111°C f&f @é'ﬁﬁf;ﬂunéefm*@ﬁﬂl f\ ﬂqomf@écz Eﬂo@-tSmPQfafGEeAfﬂ"éé?%W Wasi gogred into water

and the fhB@ren@xirabted witirethyl aeetatedd Ssml)vednblﬁecﬂé‘rgérﬁdkl vidré Hrﬁbd((ﬂng@Q to give a

crude oﬂgﬂ% %’gﬁﬂnf’gg b@ﬁin&;ﬁ% é@:?{é’é %{%nyggn thhcd & loefﬁm "ﬂ)-l éﬂ?o ethyl acetate, 1

: 1, provigig the. synaratecsltle g@npaundhotpas AiRer pnls (ﬂlﬁ?éng@att g tllyRES6 edmedined yield).

1 u 0
revwar 8L okl TSRt 98 2o P p8n ellpbi G789 d tp- LAw e
(ESI) 354 dMiEh (18 DR s.raNo4eQ] (dirRHibr5.Matu @Hy, 649718 ) T15-0.A89 ¢f, 10H). LRMS
m/z (ESIRBE MY | N et hanol was then added to the remaining

crude brown residue and the reaction heated in a

seal ed tube at 120 C f diredBatioou6®. Vol atil e conponents
were then rqr RIS Bt Ble. Bl Qb i 2 Cr ude

brown oil. ERIVSG his mat er t he nmaj or
conponent was the cyclised mat erial (Il1), mz (ESI)
5-Amino345ehB2-bidvid- #-inlitie zeleal-darbumirilé (50Mnd) 018 fringal) s disabiedin

duodomé’?MnQWf?%@ﬂQ X rhegtlat% %80 °& %o&ﬂhm rI%g(Q%[ g&gnor%ol was éhen

neilne acet a rov
added drep\ylsea\ga gyrg;gq: ’[od%)/@ l@qqted(rsa% rrr)uxt% ,ﬁy@ @M@ut(op Was \ga@r\ﬁagt FoIIowmg 30
minutes the esaicihathsfallowad th eod itd o6 tahfler 8@t AN solNdPRs3RNd I&Qﬁ&pﬂnder high

vacuum. %@%ﬁﬁ%%%%%@%?g ??}s M@u&% c%%a(?og'\?/a'_g{% OY%] silica gel eluting
with 100 H)antarye o7 B Pggtaper et cetatg RS pmvzdeg [t title 3GOPBBA af MyRllew oil (40
mg, 60%Fr epar ati on 162 5

1- Benzyl - 5- (- but - 4- hydr oxy- 2- ket o-1 -yi ) -1
; H i mi dazol e- 2- met hoxy- 4-carbonitrile
H-NMR (Cén 290MI32) 158 6,28 (S 2L11 617} d#. @Kl 7.A0-(1, Pl Y 284-40r(ind3tt)oL RME m/z (ESI)
388/390 {@@fbonitrile (6 ny, 0.02 nmol) was dissolved in

nmet hanol (1 m) and the m xture treated with sodi um

nmet hoxi de (5 ng, xs). The reaction was then heated at

65 C for 12 hours. ThePrepactionntfinas al | owed to cool to

1- BenE\ﬂ’-Qerﬁ-‘@@lrh"VdHi(@o@-ﬁ‘-@n55°I'I—Mﬁ1@a§ol¥ﬁfc§rbbﬁimv(ﬂ%nd gl S\ano 1-benzyl-2-

vacuum A 2Nbso| utTon of hydrochlo aci d was tne
added to the .%F.%M@ﬁd}@i@ﬁ@@he 10
reaction stirred at roomtenperature for 2 hours.

1-Benzyl- \Z,QJré}ﬁd be u‘ﬁi@é'ﬂa%rhel%ézl %gmﬁlfé?%b ﬁlg "y 51910 g[ils cﬁ\%ﬁ %ﬂgcetonltrlle A

l? lngacru te so nalnl
mi) and the pire RO t”eLfM@s"reﬁ@C’ OE81p myod. PigED N}z @ématq @mmol), and
but-1-yn-4-639 1h 021,26nrﬁbl): The feactbn (wis tHeh hetadini dsaley tubdian €00 °C for 2 hours. The

reaction \3as l&/éiﬂl) 95(9 {xgrg' nﬁpe‘?%ﬁ%%h@?%\;e%ts%e% {e%%eé L?nd%r vacuum. r}\ 7N

url C acl
solution %@mgwﬂ syrgetaane! ving thervadged tp tbqremmngazﬂw@cbrwmeW@eand the reaction

heated in/Af degled Bﬁéhﬂfzo °chér 18801 ilatiledoRRendnts \ﬁé}ﬁ HeR REHRove® LiRdeF vacuum
o A S AT VLB i oot
material (JI}y méz (F$1) 34634 N TThis o mga thieo puriled bl epluma shromengrelptiyater silica
gel elutin@WRH 1dw nefin bthﬁ ra@élai! O\ﬂdh?gplﬂé ﬁl‘i@&)rﬂpﬁu%ﬁ@% alyBllowdkdiME mg).

el l ow soli

-2=
£

Compoundqﬁ) was no recovg.%%lfrom t‘ne silic ge colum
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H NVMR (CDCI 3, 400MHz) ~ 7.40 (s, 2H), 10.4 (s, 1 H).
25 Preparation 164
W@ 260700840l or 0- 4- ami no- 5-nitro-pyridi ne PCT/IB2007/000368
2,6-Dichloro-4-(N-nitro)am.pa-pyridine (1.7g) Was
taken up in sulfuric acid (10nL) and heated at 90C for

e (G SR OFFER Boaed Vit B Roed 7v8 (ralggege o
LRMS m/3(E9rj)r@©IS§2tl\étﬂ]e The yel | ow solid was fil ter ed of f,
col l ected, dissolved in ethyl acetate and then washed

Wi th an aqueous NaZCCE sol ,rt [ PE The organi cs were
t hen further vvashed Wi hen dr| ed over I\/gSO4
1- Benzyl—% %M?@l hydroﬁgQ%J %92)31 #ﬁ{|d£We§@ar%nrtrrlﬁ6%(ma) was dissolved in

methanol4 o) ami“h.p mrggreﬁeéfggrv\g SSW”TG’E? hoxide (5 g, X ‘eactrc?n was tﬁen heated
at 65 °C 3¢ 2 hduby. Th®redetioniwis-alowdd to coq to iopmdempersilre20©d AoBGB@ere removed

under vacgr / BEKIQ]% &\Otﬁﬁgcﬁoch'lc;rgﬁcrd was then added o the remarmng crude residue and the

di ne S

reaction siifyeq @' g0 HRSFAtYIR @SR mur%dplar"ﬁ Ceme%eets éré?%‘fhtﬂz Eﬁmvef? Wggr vacuum
providing2&aide vhaé s Containiag kllythe titiervethpbarab for 72h. The

reaction m xture was cooled to room tenperature,

poured into ice water to produce a precipitate. The
LRMS m/ @31 édonﬁﬂm-ﬁm id was filtered off, collected, dissolved

in ethyl acetate and then washed with an aqueous

K2CO3 sol ution. The or gepa@tonii8e t hen further washed

5 with brine, tBeppgkib@t-QMako)MREByridirel t ered and

evaporated i n vacuo to give the title conmpound (2g) as

a pale yellow solid. "H NWVR (CDCl 3i 400MHz) ™ 5.60
2,6-Dichi¢re-4-adtifa pyadiBd(1(88g) wadfhken LRNfBsylfEfe-3cidi{2@mR)oE 0°Q Otjer 2 9iGogen

atmosph%r'ev'_ud rgtru;.L 9%15) gfa?:ﬂ.l) %gdém:lr&msez Aﬂ(g' 3@rmngrtﬂ£rre%ct‘40nqmned 1o an orange colour

and was EOL@@‘WWWJW-VSEW’HB?%Q@‘F'Q'W? Wi fiterpehevashry) withawater ard feg Hrssolved
in ethyl abdlaté.OhE @FYahia s610tioR s atedhl dbrgd ?veaMgéOé grﬂdghd argmilﬁpm'awd @dvacuo to

g) was added and the
give the tltlgﬁ%'?‘?od'ﬁgﬁlry ﬁ‘lr]%g’%"é’%v ng ‘owed to stir at OC for ih. 15

The ice bath was renoved and the reaction allowed to
H NMR ioMHRPM7t® tgraasongr 3h, and was then

%dr?ched b§ thqudgg?tl dﬁ gﬁet hyI acetate (50nL) and

wat er (100nmL). The organic |ayer was separated, dried

over MgSO4 and fi | t er eRrenamtientfdor ated i n vacuo to a

pal e yel | ow oi |, 2 ¥icGildrai@ampisiditresiriivie COl UM

chromat ography using 35:1 pentane: Et OAc as eluant to

give the title conmpound (2.2g) as a white solid. 20
2,6-Dichldto MNR-nftfalXntiRo-pyHa DY T g)'Was. télken(up,in dulfbfic adrf (eprar)aaﬁdmnatm 7t 90°C for

30mins. %%g%ébpbmg %v}%l cgola{ B'T'gor?f téh’rﬂe?é?ur@ythérgb&%edzmé id @Bl B%roduce a

tro- di ne . 2] Was
oreciptate aRterols S0i TREATerR9oh capried FRSENE iy Qo RBERH then washed withan
aqueous G\IEQQDIEQOIL&B:@ h'ﬁhb&iﬁgdh&ﬁl&dr@meﬂ durthbr Wedhedwathebriaelcibeh dmeéiomer MgSO,,
ac T eated at
filtered a%%a?%? ei@hvar‘:uf)htg&v% iﬁn\%@ﬁ% %}ngg&ﬁ% l;IDnggQé n%\}g‘{g a%lld and t he
crude residue was purlfled by col utm chr omat ogr aphy
H NMR @DGR, b9 8157055 1281, 6076 @f 1h)] LR (Egpmidpopgntipne as
he eluant to give the title compound (1.2g) as a
yellow oil. 30

Preparation 165
2,6-Dibromo-4-amino-5-nitro-pyridine
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"H NMR (CDCI 3, 400MHz) ~ 4.45 (d, 2H), 4.78 (d, 2H),

6.20 (s, 1 H, 7.20-7.41 (m 1 OH), 9.41 (s, 1 H),
wO.280/0039011 H). LRVMS (ES+) mz 413, 415 [ MH + BET/IB2007/000368

Preparation 168 -134-

4, 6- Bi s- benzvl am no-5-ni tro-pyridi ne-2-carboxyli acid

2,6- chhldﬁ%%ﬁnfe%ﬁ E& Ryznd|ne éz% Was taken up in a 33% solution o HfrC'P acetic acid (20mL)

rono-3-nitro-pyrid ne-
and heated p@?O"@a@ ail gﬂb@ﬁmgpbqup fgr ?ﬁhxil'hﬁ agon mbiwa Wes c%glﬁgj to mgm tem perature,

poured m{oaeelwatéﬁmfﬁ'oduéé"éi pidcipfidte YTHeferJIthM'saﬁB W@ f{iered 15k) colibdi6d) dissolved in

tri hi.n al.l adi u
ety acotye P S s Wi AR Koo eRtaly 1o B Ve et Jorger weshed
with brinegihen drietl M@OMEHO itdserhantbemarprdted iy eacyo teegiveothe Wil compound (29) as a
pale yellow Q9ie. 093901 PCT/ | B2007/ 000368 -135 16h. The reaction

m xture was cooled to roomtenperature, filtered

through a short plug of Arbocel and evaporated in
'H NMR (@RClo1008IHg) v 8.66 (sy 2H), 6 \80 (& IHI UEMSTESS) m2LP5l (287 \298 [MH]+

purified by colum chromatography on silica gel using

a gradient of 8:1-- 2:1 pentane in ethyl acetate as

the eluant to give thep—?g-ifwe]@ﬁ‘pound (0.5g) as a

pal e yel | ow sol j2¢g-Dibromd-MHRro-BEtoyrididMHz) ~ 3. 91 (s,

2H), 4.58 (s 1 H) , 4 85 (d ZFD 6.85 (s, 1 FD

7.05-7.25 org H, 9.55 (t, H) .
2,6- D'bromvzwgnnreﬁwtrwpwd@g @m}&rtaﬁ% Baﬂfaf?rsﬁmw f_wdmsh'fe\r'ﬁ Agid 420mL) and
cooled to 6°Ch Sadiumaiiiite @3.59) fnal bgde’&ammb@m&ﬂoa néird wﬁEtallw\led etk lat 0°C for 1h.
m Nno

The ice b%%#”ﬁff {en'éov?cgfz;u)(cj( @6 fﬁ?ﬁtjon\@é&’%é) f‘?gvynarrlrj So ro%m%erﬁﬁerrg r)éyovta 3%}?1??(1 was then
quenchedgrydheRadirition of etk |ac¢tgigrtgimbdeand adtks d190mLy rTae grgenic davenwas separated,
dried overt MigS Y akly lﬁ&eﬁed’\ﬁ'ﬁi Shpdrated indlacti®® palNSH aif, Whith vas p&hled by column

evomatolf 3SR 5 e SER B SERHIS g S 1B 2 4 e s
the filtrate was evaporated in vacuo to give a yellow

"H NMR (cﬁéi %@MRE)M%E flye conpound (0.75g) which was used
further purification. LRVB (ES+) mz 363 [MH +

20 Preparatl on 170 1-Benzvl -4-benzvl am no- 2- oxo- 2

3-di hvdro-1 Him dazoﬂ?ke@aiimmﬁ di ne- 6- car boxylic acid
net hyI est 85 N-4-Dibenzyl-6-bromo-3- -pyridine-2 4-diamine

-car boxylirc acid
nmet hyl ester (0.75g) Was taken up in acetonitrile
2,6-Dibrorfié@4aitn)ino-5uiigo-fyritiing 1 13og)y Wiisi takahanp e THFO(20m).) add ditstly nsolid K,CO,
(100mg) a%ﬁ Qhe%cgek%ﬁé?nn@@ ?V\fé}exéolé{ag nh&% af%q é)ﬁtea&p q;hé PJacl?O% rﬁ&ture was then
reac xt'urf e was evapor In vacuo to give
heated at 7@ faiShwHiscolveRi gvap rgmavied in \@9uq; @nd ihA crugdp rasidle wge alﬁrrﬁlyd by column
chromatoé?é‘ph%ldnlsﬂlé'a 88 lusikg 1 098 ethylacBRRd iR PEnthrik &t thy blu@ & Gietha Sitle compound
c Eant to give the title conpound (100ng) as a
(129) 2 gpR ool 4 - bl VR (d6- DVBO, 400MHz) ~ 3.75 (s, 3H),
4.45 (d, 2H), 4.98 (s, 2H), 6.48 (t, 1H), 7.18 (s,

'H NMR (éHbla,a ?%oéi,fhz) 304, 15 (4172%773 Zél(mngﬁg?//l@a% ﬁﬁg%zgﬁfoé%ohi\/ﬂﬁ (s, 1H),
950 s, 19, Eg G 2 AT

he-6-carboxylic acid 35

1- Benzyl 4- benzyl am no- 2- oxo- 2, 3-di hydro-| H i m dazol 4,

5-cl pyridi ne-6-carboxylic acid nmethyl ester (0.039)

Was taken up in methanol (1nL) and 1N NaOH sol ution

(2nL) and the nixture RigRaration b8y at
4.6-Bis-benzylamino-5-nitro-pyridine-2-carboxyli acid methyl ester

N-2,N-4-Dibenzyl-6-bromo-3-nitro-pyridine-2,4-diamine (1g) Was taken up in a mixture of methanol and
DMF (2:1, 15mL), and firstly triethylamine (0.7mL), then triphenylphosphine (30mg), and finally palladium
acetate (27mg) was added and the mixture was heated at 60°C and 100psi carbon monoxide pressure for
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40C. After 2h, 2nmL of 2N HCl was added, which caused a
solid to precipitate out. This solid was filtered off

wand7dvsed in vacuo to give the title conmpoundp(C2aBI)7/000368
as a vvhi te solid. 40 WD 200745093901 PCT/ | B2007/ 000368
-136 'H NWR (CDCIS 400I\/Hz) N 4.30 (s, 2H), 4.90 (s,

16h. The Irﬁ}_%:h%@ x?w_ia_s oi%l tP é?c;h%te ?ﬁge,(fﬁtergé tmﬁlghiﬁ%\f@r’t zp"r:tﬁ af Arbocel and

evaporatddnio vaeumxio-gh&- al yéliga residueHThisrasisue fwps purified by column chromatography on
silica gel ?(S:ffei& Q%Hd‘fjénp 6r §1.53 PRYAeGn BfliChce@CAORE QRMMTE Givy kiitle compound

(0.59) as a.pRleryshaw splihenzy| anmi no- 2- oxo- 2, 3-di hydro-1 Hi mi dazo[ 4,
5-c] pyridi ne-6-carboxylic acid methyl ester (0.05gq)

]
i (G AR A0 GV PSR TR U TR ST 825 (m oM. 92
(t, 1H), 9-6@ 8, g8 (B véedf8 (MR di et hyl et her was added whi ch
caused a solid to precipitate out. This solid was
filtered off and dried to give 40ng of a
white solid. This soI I Ire el tee, | d by pr epar ative
HPLC US pAmindt6fren NQred 'u rd-¢d xl VALRNAE
d| et hyI am ne as the eI uant to give the titl e conpound

4,6-Bis- b@zzlgm(na 5- 5_8 pyrtsilng c(ag%)qﬂlkﬁmd Teggvv%tér?ﬁin;ﬁg) \ﬁgg a up in methanol

(30mL), &tid Radey36icKell (80Mg) was, igied dn ong Hgortlog ag the mn_guqq) was stirred at room
temperat re]‘&';:_%h u?léer(éﬁibm Hdrb‘ﬁen fesS@re(the rdadthn mxdMbwhirk)edthrough2Bshort plug

of Arbocej a @ﬁtyltrg Wsoevap%gie ‘nfvlaﬂ.ga t&?ﬁ’ﬁ%ﬁeu% lgue of, he tltle comﬁound (0.75g)
which wag Qséatwithi rfol furtireo pwtfibation.pvr i di n- 3-yl ami ne (150g, 925mm1)
vvas suspended in 500m acetonitrile. Added to the
ution was N-Chl orosucci ni mde (124g, 925nmmol) and
LHMS(E@hH“/ﬁlG’QﬂM'@*heat ed at 80C for 2h after which N
br onosucci ni m de (165g, 925mmvl) was added and the
m xture heated at 80C by aubi{idher 3h. The rm was
cool ed to anbi ent ten‘pﬁ‘gfﬁ‘e——g‘on enéra ed in acuo
1-Benzyiri-henzylamine-2:0x9-2.3-gifydio-1ht-imidasoe joyridine-G-carboxyli d%gt_h_yl_e_st_e_r
pr eci p|tate by filtration. The resultlng filtrate was

5-Amino ﬁ%rh%ﬁjtia&%c? rfdm ZV&%?YII@”Q:IJJ HJ okl Sgelb%be’B_LWH% @@en up m acetonitrile

trng w 1
(40mL), argl ‘gmarb@rrv@umidame GoppaLAtdeddn eneharion any t?ﬁ w*%%bﬁated at 80°C for
6h. The %&on r %o@te@ iflvé&do (16 Bive 24 tesidle Guhich, wdspurified by column

ES M—!' t 4
chromatqq;a@hy éréﬁ&% gei ugng 63 8e@LuE ﬁth F’ace%ée E@ h% ei/u%ﬁt GI% éhe 4t_|’clgicompound
(100mg) asra whige solid. . o .
4- Br onp- 2- chl oro-6-trifl uoronethyl - pvridi n-3-yl am ne

84 300mmo| ) was stifr j n
W MR R SRk B o Do e 206 395 CoBe Al § B0 718 (o, 1. 722
7.47 (m, beH)zyRMB(ER) (B638MWHI+610mmol ). The resulting brown 35
suspensi on was heated at 150C for 16h. Added to the
cool ed suspensi on was 1500mL water and the m xture
extracted wth 2 x 500m diethyl ether. The conbi ned
organi c extracts were @g@ht_@hjgﬂodf) concentrated in

vacug. @J},Qw&%%'gé;i fisRR%RRIE héid C .

PCT/IBZOO?/ 000368 -137 2:1 to give the title compound
1Benzy|(41k'§_bn8ﬂam|ﬂ|3 %oxé‘& 3&11!’@6&091 Hoim@damo[8 gtdiyrididdie-carholgtic r edld methyl ester

(0.039) \}Vas {TEen up m metWanoﬂ ln}f_) and 1N NaOH solution (2mL) and the mixture was stirred at
40C. After 2h, 2mL of 2N HCI was added, which caused a solid to precipitate out. This solid was filtered
off and dried in vacuo to give the title compound (25mg) as a white solid.
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isolated as a brown oil (51.0g, 48%. 1 H NWR (CDCl 3)
N 3.76(bs, 2H), 4.39-4.41(d, 2H), 4.53(bs, 1 H),
w6 285(mw3901 H), 7.34-7.40(m 5H); LRVMS 5 (ES) pCT/IBDR7/000368
[ MH +. Preparation 175 .
4, 6-di hvdr oxv- 2- trlfluoronethyl ni cotinic acid ethyl

est er a.thr LU ert s it ox
e (G 40Qerin i €26 i entdn - 353 PGPt B! Bhvs (e
m/z 375 (Méfj¥ ahydr of uran and a sol uti on of

di et hyl -1, 3- acet onedi car boxyl ate (10g, 49.5mmol) in

30m. of tetrahydrofur%p was sig y added. Once the

addi ti on was conpl et e, e was stlrred at room

t eigpeyl-atiengyidngino-3@xor Bidihyd imé : fime=@-carboxyligiaci

flask set up with a ggeggg@%g$mgmﬁged to the flrst

three necked fl ask, uoroacet am de (11.2g,

98. 9ol ) was di ssol ved in 80nL of pyridine and a
1- Benzylmt%ﬁiwwﬂn&%kﬁ-é emmﬂrot1|H'-|ﬁ1||dam[®,a<cmyhdma6rh§rdw¢yﬁte 4. sgthyl  ester

o B S 7 0 o £ 0
solvent vehis reeavest urbwm exd dinihig egter wae aweﬂswhmwe&edr?e@kw Areeiiete out. This
solid wag?lﬁeﬁe& e a'i‘ﬂddlrfeHQﬂ \)é@ﬁo 0 abrﬁg df Rewhitex salide This sbitEwas purified by

preparatlt/% HEES éltﬁjﬁ{; zﬁpgﬁ%cs:éug af;ﬁtﬂﬁﬁlgs %n ?]letﬁg rﬁve nag%ﬁ eluant to give the title

compourdewdile solid(8&n@). and t he reS|due was poured into
100m. of a 4M HCI. The m xture was extracted with
150nmL of ethyl acetate. The organic |ayer was
'H NMR |((sm|at490MHz)rm 022 gy, eH),mgfn@s 2t 85 Krh athd), 282 (it 21, 489 (b AH), 4.90 (s
C G118, 11 makir ated 20
2H). Sgygngchloroégpﬁgﬁeygg ?ﬁejg§%g$%??§?gk&asp¥lItered to
give 3g of the title c g a solid. 1 HNW
(MeQD) : 12.5 (s, 1 H), road, 1 H, 7.1 (s, 1

FD I\/i—|] _,5_ (F)’rsey(agﬁ, -Eﬁr:o:%g ﬁz @O5gétnﬂuorgr|?1ethyI-Qle\ésn-é-yEI a'lem z 252

4, 6-di hvdroxv-5-nitro-2-trifluoromethyl-nicotinic acid

eth | ester 4,6-dihydroxy-2-trifluoraonet -ni.cotjni
6-TriuoraP MV IESTR-Suerine (1505, S3ToAHbIss HRDSTHeg 5b PO POl A to the
solution Whs N-ORRESOEdirkhiad (14bfaP5intmob @hdlthamuxi@relheated BUSA°Gdor 2h after which N-
bromosueﬂr&rgldg (ﬂ&% %éﬁﬁn@qﬁja%dad%cpm 3 m%&ur% PO WC %rlérf@rther 3h. The m

n was CcCo m xt ur
was coolgd forantiienh lempPgHre; @ﬁﬂ@ﬂﬁ@tw 3] Vﬁ‘E}P ang tyrated &100'7‘}'1 %'ethy' ether, removing

the preclﬂtﬁe Lu‘yemtm& The Resiimy Biffate i@ ehoairetkdi io evaeud atdpurified by column

chromat%g(rzmﬁw °'§8‘E %’g[’iﬁ%@th"ﬁ%ﬁ E{gjﬁlce}f li ?%%\{ﬁ_dthé ?ﬂg ) Phrghn%(%&armed oil (220g,

86%). of brine, dried over nmagnesium sul fate and t he sol vent
was renoved in vacuo to give 1.1g of the title

H NMR &8 GeRely T nzg%oa@s az% St glbj ﬁmﬁxgﬁw%ég%ﬁm 4.25 (q,

6-tr|fluoronethyl pyridi ne-2, 4-di ol WD 2007/ 093901
PCT/ 1 B2007/ 000368 -138

4, 6-di hydroxy-2-triflu Q074 cotinic acid ethyl
ester (15g, 59 7nnn|) was dlssolved Ln 250nL of
concent r af\a4{-Bg ' gigyl 28 115C

for 3 days. The n1xture'mas cooled down to OC and
0.88 ammoni a was added until pH - 7. The solid forned
4-Bromoshehldro-Bitrifluemetbatsiyedinii aminea(8dg,, 309mal s estirredying §9oml DMSO in the

presence erclelgsntﬁn ﬂurHilldg '(46% B(ﬁbn%@éb%dtb@nﬂlameq% i, B@nrhdl). ITBe resulting brown
suspenstog nvgi hﬁ?ted @t 15(( g for11§tb Adgqfil:\tfg/éﬂet g§M3 ﬁgﬁs%enjs_ga v{am_}JSQOmI water and the

mixture extracied with 2 x 500ml diethyl ether. The comblned organic extracts were dried (MgSQOy),
concentrated in vacuo and purified by column chromatography on silica, eluting with Hept:EtOAgc, 4:1 to
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Preparation 178

(2- Am no-3-nitro-6-vinyl-pvridin-4-yl)-(6-nethyl-pvrid
wone®@/gsaoet hyl ) - carbam ¢ acid ethyl ester 10 PCT/IB2007/000368

(2- Ami no- 6- chl or o- 3-ni tro- pyfhdi n-4-yl ) - (6-nmethyl -pyri

di n- 3-yl net hyl ) - car barri c acic? ethyl ester (715nys /

2:1 1o gé{e gggﬁg%f)@}éunﬁ f ﬁ_g %) \Qs r;:\ypa]ier t|>rt'>\|/vrliI ggl%b'(l)'rﬁea Lnede lér‘reldSIrsTgrﬁer/was similarly
isolated B 8 prdivp loé (1§1.@dh@8Phi no) f err ocene] di chl or opal | adi un(11).

CH2Cl 2 (90nys / 0. 11rm0| s) and triethyl amne (0.28ms
and heat ed

H NMRa(tCngbDlﬁﬂ%k?s I%Q') f40?9 4251HF' sZH) ?’F%‘Eﬁs%ﬁ LR85 &'90? P§r76Rtm SH); LAMS

(ES) m/=3RiME]+and purified by colum chromatography to give
title conpound (270ngs) 15 as a purpl e resin 1H NWMR

(CD3CD, 400MHz) A 1. 15-Pregamatiomils 2.50 (s, 3H),
4.05-4.15 (mlt, 2H). 490495(rru|t 2H) 5.60 (d,
1 H, 45-Gitydron i BétinG. 68 € ,

7.20-7.25 (d/ 111), 7.70 (mult / 1 H), 8.35 (s | 1
H; LRVS (ES) mz 358 [ MH +. 20 Preparation 179
In a thred- ncketio figskf @ovadiurs - m'rttbnmxnpe/r(is 8g,Nn519%inph (»Gasrremdwhdqavrni 100mL of

tetrahydrgfu?an axéi r%téaﬁlt %n chrw i ICI @géefjoggé E%ﬂ)ox?l?{e é10rgh5 t‘hg ﬁmmol) .in, 30mL of

tetrahydr%fyreg‘: V?W?W%Iafd%% fitee ad@”e‘t’qﬁy?o’@ﬁt% rthe mwsgwas S'“r T ed at room
temperafdreAbE80Muih s, Wos satioss htasadcka ﬂaﬁi&ieemﬁwﬁr’éﬂgﬁs) outleMik&f to the first three

necked g%?" §?ﬂﬁ®8§3§%t#ﬂdgﬁa5 gg dg§9cf"%§f e ngp%géj g_bagrsr’l(_tof pyridine and a
premixeq)pajgiop pHifHUAseACAT] VeTtie(2@:8¢ £8-9wRum30BL vk pyjsinei wasaadded slowly,
the gas foANRS, 2hnfﬁon4aiﬂéﬂ‘i?|a6étorﬁln@m@§s SiteSHEBbIed tHrddgh rtl@flrétQIﬁreé necked flask.

Once th %H&ltéodll p& ? athg 3&1‘)’(‘@% I(I;h% /Mfconé %Iﬂ(iggnse%@gnfagl; was stlrred at room

temperaigregfah 8¢ "k'!b‘!qséb‘?'btﬁ‘e sayehietasiemgvechin iaeyo aind the residye was poured into
100mL dNaZPHC!. f'lfhletrﬁlb’(ﬁfé ﬂékd eRfHieq ﬂﬁlt’?\aiS@ﬁllLth eﬁlybéééMie I 6} anic layer was

satate, ed e Ahar P Ao BRI eIt et P e wes rurated
in dlchlorgmpthanq-apnmm Krenhdia®, wasditievesd Jo givelag:kﬁ the til@ cgrmdund a8&dpolid.

o ' s 1. o brosty s #4506 (2078 apiaths (g
LRMS(E%)'FQ/z%%é@%*(d/ 1H, 835840 (s / 1 H, 9.75 (s / 1

m z 360 [M—|]+ Preparation 180
(2- Am no- 3-ni tro-6-oxazol -5-yl - pvridin-4-yl)-(6-nethyl

-pvridin-3-yl nethyl)- c%rba%}c %I d ethyl ester WO
2007/ 093901 PCT/ 1 B2007 =139

- éﬂét‘rmlyg gl g) id éthglne@gt@&gh yIS ) ny .

9mmol s) was dissolved in MeOH (5m s). Added
4,6- dlhyd(%yﬁéqlf&yp@mpWMW ylﬁeqqig”epyb@ytghl(mg %grgmﬁ@ gwds dissolved in 10mL of
concentréiecﬁs'iﬁﬂﬁﬁlicﬁd) arid@m ook iRy nierie R vid g &Sﬁwlw@tqaérb @hiefuture. Once

the addltlgg ngggrt %té' éﬁle5mr€?' Jvas s%lggfi & F Eoognﬂ%rap%gz l{%%r 30&?&83 hl“?\e mixture was

vVacuo.
then pow@ﬂ Otimeraghed ige aaddhg BOIe Ricipiigiegeasi collasisid| dissoimgd irbSanelsdfeathy! acetate,

washed WiH Borfll bN@atefl éh&@OrﬂMQﬁ bN@e?%%d ober! %QQ’n@Qunﬁnﬂllfate and the solvent was
conce trat in. Purifjcation by colum

removed !{H’F‘é‘f?a? gy¥ iﬂ Hﬂptg? dtll?q ok W? PSGHUN SBHEM MeOH gave t he

] | e compound (135ngs) as a crude brown solid. LRMS
H NMR @E@j\ﬂsﬁpz"' 9 P €0 (4'3D- Bi ol ogi cal data The ability of

t he conpounds of forrmula (1) and their
pharmaceutically acceptable salts, solvates and

pol ynor phs to nodul at epr%bgﬁﬁgneﬁept or activity is
denonstrated by a PBU repl't con bi oassay as

6-trifluoromethyl-pyridine-2,4-diol
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detail ed below, in which the follow ng abbreviations

may be used: EMCV: Encephal onyocarditis virus 15
wOREB093901 er nal ri bosnmomal entry site Huh: HuhPZThB2UTI000368

hepatoma cell line 7 (parentagl cells used to generate

HCV replicon cell lines) luc : luciferase ub

4,6- dlhy#ﬁxﬁéJ r&lu&or?&ﬁyﬁ hlcgtleo C‘I " t@aﬁﬁe(/ é%u%’%‘?%@ﬁ@ v'/aﬁ fhﬁgé)lved in 250mL of

concentraieg|HG gpd ﬁlgéﬁix’[ufﬁ Waﬁétlﬁ%atym 5°GRfeN/B-dRBS ThiRubivee waPaodied down to 0°C

and 0.88\&iMérialad ébﬁjted DMﬁ SH (celrhe §éli’dthFn%d Wﬁg hlEé'r“éJ Q/‘rasrPﬁlm)lth water, azeotroped
her al bl ood nphocy es

with toluggl_an% gﬁ%‘gﬁ” rYaCél.g) t%glgeﬂ g%lgf&é) tg[el cféw pﬁ‘l’”é’ﬁ?ﬁd’wts fiddendritic

] s.which are the natural interferon producing 25
HNMRZ‘@'?MS‘B)L:@ NG UW ¢-hfsedk) on and as such are an excel | ent
LRMS éggﬁ; kch to profile interferon inducers. As an
( nPy[s nsitive antiviral bioassay, supernatant
taken fromPBL is assayed for antiviral activity in
the HCV replicon syst Antiviral EC50 val ues are

defined as the concent FEEELH0BATE, gt conpound

[brer

ep
(2-Ammo&;pl1lq;p-§ nitechiveidin-# oyl 46-REthyFmypikineseyim etbyi)-aairbrainticy ac:élelthyl ester. (715mgs /
1.955mmdlsh,NOUGkbtddSYmr ep! \hrﬁﬂﬂluBR:BBt%{en' ng(é,‘-?&hbss arP f U!a 'o%fsn%gols) [1,1-

oned i u

Bis(dhe g AT SR e GRS T kGbrIPRTES 4.0 H o) and tithyiamine
(0-28mis Re g0y trolsh avegan dorhipineL in RO H T8 @G\ andedatetiont 50°C under N, for 24hrs.

Preadsorf)wmfe'éﬂ)z&ﬂtg’gi%a%d %th.e@ cH%n %h!OElZ]OPWEﬁ){ f’agn}fer}ltlg 'ch{:n gound (270mgs)

qn HCV repl |cat|o I'n whic
asa m"?%ﬁﬁpter is incorporated into HCV sequences and stably
mai nt ai ned in the human hepatoma 35 cell |ine Huh-7.

"H NMR (§R3Q0, 48PMii2)| [ di1fd r2RdEultebr 260 (3, SHbxiKIEek e@hults2Md), 4.90-4.95 (mult,
2H), 5.60l (4 CiH)es. asesuhh@lunrq) B85BSR Full, M) OARDLES RNSHL T FBmuit / 1H), 8.35 (s /

i which is cleaved by host proteases to
1H)LHNEH§52 Zﬁkgi rase. The replicon also contains an

internal EMCV | RES, which drives translation of HCV
NS3- 5B pol yprotein, which harbour cell culture
adapted nutations to permt high cloning efficiency.
The | uciferase output Papakesin0O 2007/ 093901
PCT/IBZOO7/000368. -140 shown to be dlrectly

e by B £ 1 L el o
mmﬁ'ﬁ%ﬂ#smselrf@%n Byetmedhmigh/ wargibmls) 4, osthium BtreridedP.5%e4 in ‘BUOH)

(0 10mlis ONOYBMHMYIL) Was Bddea adtivied fdr B g4 @lVé NrbwiPMERoh theh afdl:l&ﬁéodlum

metapercSERSR) BPrRusLOiRer shophien sffsRied B Bqiangtt Bpyeen oA
(100mls) @q@og@mplosq&gte|pgmtamy§rat@(20%lw in H:0) (58inisliQrganicogollesed, @ashed with

f, d Th
brine, drle@ ov@rCNHQQ@D ﬂ@erécﬂanli%r(ée@h@% ’{Jo?at lﬂé\?ﬂ?%@iﬁ PJrfg&m)ﬁlnf&F%n e

°“f°’”a*°%'8m¥| et i Ohcigiee tﬂ?ﬂ'ée FAMPRHNELEELRGH pui VIR oft DI\/SO
. he assay is thus 0.1 %and that of the test
H NMR <98E&>6%"H7§ D17 19H80 (mult BH). 2G6YS.[IAST- t-4-2Q (no, 2tk #6 (s, 2H), 6.06-
6.15 (br sPBI), A0R (PnEPaAred.1s¢edey, Bbo @x Y5858 lab/(OOM), 6.7 §l% /P8, LRMS (AP)
nVZ360U@$§,|ously prepared conpound contai ni ng assay 0
fes (96 well clear bottonmed TC grade) and incubated

for 24h. LucUbi Neo HCV replicon cells are seeded at

104 /wel 1/901x1. These are incubated for 24h. After

24h, I Opl of nmediumis transferred fromthe PBL

assay plates to the Hdepasaliond8@ pl ates and i ncubat ed

for a further 48h.
(2-Amino-3-nitro-6-oxazol-5-yl-pyridin-4-yl)-(6-methyl-pyridin-3-yimethyl)-carbamic acid ethyl ester
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15 Exanple 1 2 3 4 12 15 16 17 18 19 20 21 22 No EC50

933 1540 266 497 240 252 104 955 107 355 700 215 450
wondy7/oesmnmpl e 23 24 25 26 27 31 32 34 36 37 38PBUIHDNT/000368

No EC50 1080 1600 1000 926 _4b3 3260 1710 1300 368 786

848 2200 427 (nM Exanple 49 50 54 55 56 60 61 70 78

(2-Amino %%ﬁmx ~ -mHC} bk égb%gl -W&E}é%yr d|n39 §|H?e§18,§ ér%grq C eﬁ:?i %ﬁ)ﬁ st{é?‘ (?1 90mgs /

0.529mmasinpet riizsolyéd vmé/laqwé&mls)ont\qeiad/e(%@yl@tbthwwtffy&?ocmede (124mgs /

0.634mmd é)"_lglloﬁv@@ SPEMyd@M@bot&&é@npdarHBﬁé@ (2<weﬂgev 145aW0Is) Stitred lurkier N, for 1hr
ors

e oG e AR PR ) S BRU Bp ot

washed wit erine ded vamdieeBQyelifetsdeandiconeestsaies i BiECoreeinGPUTigRtien by column

chromato%’ﬁﬁﬂgrn&ﬁt%cwlfheé‘@m BERMEEH ga% 1hadRBQsM @Jn@r(135mgs) as a crude brown
phodiest erase receptors. 25 Exanples 1, 2, and

solid. 15 vvere tested and found to be selective for the TLR7
t or over all other known Toll-like Receptors. In

LRMS(E%)dTHF POWHIExampl es 1, 2, 12 and 15 were tested and

found to be sel ectlve for the TLR7 receptor over 30

Lhe foI/I owi nhg targets: MEK (mtogen-activated protein

i nase/ extracel | ul ar signal -regul at ed ki nase ki nase),
Biologicaldajad1 (cyc| i n- dependent ki nase-1), CDK2
The ability ©f thei qonmpeprisde riermilan@sand Xheig Nparmgcertlé@aéiy aeqepiphlecslts, solvates and

polymorp?ﬁg Bt rﬁbzﬂnla’c@ﬁlﬂ? Sdoe Mﬁgct(vlﬁ} tsotgé?rﬁbn@fﬁﬁe@by @SeBIaRtV rajliesh bioassay as
AVPK,  M.CK, CHK-2 and

detailed bﬁHUs’BN’B&PéE%f@' ing é‘s ﬁBEQe UBt%E4 and PDES. WO
EMCV: Eﬂﬁﬁﬂdl@ﬁ),&@%lt@@ﬂ'dsl 82007/ 000368 -141 In addition,

IRES: |me¢ﬁ<?ilﬂmsﬁ§) e15 were tested and found to be
ective or t e TLR7 receptor ove

Hu: Hu 765 ORPAETR G2 B8 (R FoIRRELGPonarte oy Releen ool o)

luc : lucifepasanpl e 15 was tested and found to be selective for
ubi : ublq&tlihe TLR7 receptor over all known 5 adenosine
receptors Al, A2a, Alb and A3. 10 15 WD 2007/093901
neo: neon®Eiy | B2007/ 000368 142 1. A conpound of formula (I)
ET: glutaleldci®&hreonine (cell culture adaptive mutations in the replicon used in the assay)

RPMI-FCS: Roswell Park Memorial Institute (cell culture medium for PBL) - Foetal Calf Serum
PBL: peripheral blood lymphocytes

PBL contain as a subpopulation plasmacytoid dendritic cells which are the natural interferon producing
cells during an infection and as such are an excellent model in which to profile interferon inducers. As an
extremly sensitive antiviral bioassay, supernatant taken from PBL is assayed for antiviral activity in the
HCV replicon system. Antiviral EC50 values are defined as the concentration of a test compound applied
o PBL that results in a 50% reduction of HCV replicon levels on transfer of a defined amount of PBL
culture medium to a HCV replicon containing cell line. Although HCV replicon containing cells are fully
responsive to PBL conditioned medium they do not respond directly to known TLR agonists such as

Resiquimod and Imiquimod.

The HCV replicon (Huh-5-2{I389luc-ubi-neo-NS3-3/ET]) is an in vitro model of HCV replication in which
the luciferase reporter is incorporated into HCV sequences and stably maintéined in the human hepatoma
cell line Huh-7. The firefly luciferase reporter is expressed as a luciferase-ubiquitin-neomycin
phosphotransferase fusion protein which is cleaved by host proteases to release luciferase. The replicon
also contains an internal EMCV IRES, which drives translation of HCV NS3-5B polyprotein, which
harbour cell culture adapted mutations to permit high cloning efficiency. The luciferase output has been



z N RLNR5S5 R2R3(l) 5 or a pharnmaceutically
acceptable salt or solvate of said conpound or

woaowi7oeel wherein (a) Y is a direct bond, andrBIBE07/000368
selected fromaryl, (Cl-C6) ab{k}yl and
- (C1- C4)a|ky|ene O(Cl C4) al or (b) Yis

1-4 Iene and R3 is selectedfromary
shown t%)& Qzﬂz Iioa%ﬂtlml to,fhe lgvel of HCY RN pisseidn tf]g)host cell. Firefly luciferase
activity i détected ysldlg/ah Bright-Gso™ QudisipeeAssay Sisterd R 0ctuidd bl Promega.
sel ected fromH, halo, OH CN, (C1-C6)alkyl,
(C3-C7) cycl oal kyl, (Cl-Co6)al koxy, 15 NHSOZRE - NR6R7,
TVF"Ca”Y’ (-G g, of tegh oquEpounchjscsqRiERirin 10@%»@\00%@@!?83 fingt gAnceniati® of usually

5 1, 4 or toOmMOenmEgHEe rdepbndfhgltdartﬁlé:ﬁﬁﬂtlb{d cg;?é’ntiaiﬁo@%'q@i?édqg te &3y An initial 3 fold
serial di %Lln PLéo o) iﬁgé};b% S@ﬁé CB’ ¥ c%§l E&g?ks The dilution series is then
further d”@?@) @i@@ﬂ@omm RPMo- HCS.Mbatinaledndestratioo of PMBD; in tite assay is thus
0.1% and €halRdf tﬁéliést%%nfﬂiﬁwndlﬁ1A1Q@01ﬁﬂ1et1©0‘f6‘?fhﬁ9(§‘dlﬁﬁgn gébe@' kyI ene

i,ncorporatin
Po.arehfhSrect itied ol OF MbBN i 1% TeBRisht P RTEOU sorgpining assay
10 plates (9§;weftsleprsbaibmeth TC grage Rendiincubatédsiot 24h. f r om H,
(C3-C7)cycl oal kyl, aryl, -(CH)aryl, -C(OR9, -C02R9,
25 - (Cl-C6) al kyl ene- O
LUCUbIN_%? 8?5/(585:%?%&?1%%&% ﬁe@%g }qu_geﬂf?%jl.@gpaer’e incubated for 24h. After 24h, 10ul
of mediun iCtrargereediipincthe PBL &¢say NRRRIOtha HAV replicon plates and incubated for a further
48h. -(Cl-C6)al kylene-O-P(O(OH) 2; or R4 is absent and R5
s is selected fromR9, -C(OR9, -CO2R9,
- (Cl1-Co6) al kyl ene-O-C(O R9, - (Cl-C6)alkyl ene-O CO2R9,
Example | -1C(0) RROR18, [ (@1- o)l kyiserie-16- ¢ GyNRORB0 [ang 3020 | 21 | 22
No -(C1-Co) Al kyl bne- G P(QJ)(OH) 4; R6 |and R7 arg each
ECso BAdppeAfdeR6by| Y7 ect24@ |f oI |H104 C195%6) aldayI|, 355 | 700 | 215 | 450
(nM) (C3t C) clycloal kyl | and
-( C1-CB) al kyl np(("'% Chcyclgalkyl; or R6 and R7 taken
E’éamp'e FogetHer v@qh t3e hidr g to 3Rhi[cR4t flebaled7aft 88hpd39 | 40
f oo 6 redlsat ur L het elocyclle
acl\;j‘)’ 1%%9%%‘??& I }@ontgg N ﬁﬁy EPt rfté:sgq)r?go%r 38R0 | 786 | 848 | 2200 | 427
treteroat ons—s'etected—FromN—O—and—S—LSUBSH-TUE-S! T
Examol ARUEER 0 MO ROE71093961 B200Z2L000368 3143 R-++
N)éa pe sellect ed frorrL( 1-{Co) al kfpc( -C7)%y |Z§| I;ﬁga d‘g@ 86
EC 2Pi0eya70 (RI0ANC2d350 7908 | a4 | HBBEIEAEdETHgh $eiz5CT o
o fram H |(Cl- G5y al Kyl (3 CP) oyl oarkyl \oaf yio 70 | 550
-(CH2) aryl and 3 to I0-nenbered heterocyctryt; or RO
and R10, taken together wth the nitrogen to which
20 _ .theé are attached, forma 3 to 10-nenbered
Itis desirplele Biabhg 6PyPoUgEDeihe iRventionchama selegtiityi ferde Eidiretépfor over one or more
other kndw@l m-ﬂlﬁéjRéééprrsH Ita§1 dls& 6dsirifig Blakink ;coPbolRbd totﬁfﬂg I!]I‘Bél%lon have selectlwty
are attached form
or e 1L ol e o B el ar kTR o7, e PUTgg Soopiors suchas
adenosing grpheppiiodigsigrasarecheters. 10 one or two het er oat ons
25 selected fromN, 0 and S ;
Examples 1, 2, 12 and 15 were tested and found to be selective for the TLR7 receptor over all other
known Toll-like Receptors.
In addition, examples 1, 2, 12 and 15 were tested and found to be selective for the TLR7 receptor over
30 the following targets: MEK (mitogen-activated protein kinase/extracellular signal-regulated kinase kinase),

CDK1 (cyclin-dependent kinase-1), CDK2 (cyclin-dependent kinase-2) JNK (stress-activated protein
kinase), MSK (mitogen and stress-activated protein kinase), MSK-1, SGK, AMPK, MLCK, CHK-2 and
phosphodiesterase enzymes PDE3, PDE4 and PDES5.



10

15

said al kyl, cycl oal kyl, al koxy, aryl and heterocyclyl
groups being optionally substituted by one or nore
watewsnnl gr oups i ndependent |y sel ect ed from haCo/jiB10b/000368
oxo, CF3, CN, (Cl-0Cs6)alkyl, (C3-C7)cycloalkyl, 15
(Cl- C8) al koxy, - (Cl-08)al kyl€he- O (Cl- 08) al kyl ,
-(Cl1l-C6) al kyl ene-OH, -NR11R12,
In addition,(6@am@83 42 kipd éhwerRested and found ip bafglegtivedorithe Thip Escarjor over MAP
; 3 iVikinasyl.t h the proviso that when Rl and R2 are
mﬂmga1%?&§%gﬁ§ﬁ%¥%nié? are absent, then (a)R4 is not nethyl
when Y-R3 is ethyl; and 20 (b)R4 is not H or nethyl
Furthermvb soxaniplB3 5ivas mastalydnd faund 1e keseisoiimedordioe DR iegertes oxerayl own
adenosiné resbmioreiAl, A2, ABb ard ABted from (a) H, 25 (b) CN,  (c
hal o (d (Cl1-C6)al kyl optionally substituted by one to
three halo atons; (e) tetrahydrofuranoxy; (f)
(Cl-C6)al kyl substituted by a 3 to 6 nenbered
saturated heterocycyl containing | to 3 hetero atons
30 i ndependently selected fromN, 0 and S wherein said
heterocyclyl is optionally substituted by one to three
groups i ndependently selected from CF3, (Cl-C6)alkyl,
(C1- Co6) al koxy and - (Cl1-C6)al kyl ene- O (C1- Co6) al kyl ;
(g) -(Cl-C4)al kyl ene-0O (C1-C6) al kyl; (h)
-(Cl-A4) al kyl ene-N(H) - (C1-4) al kyl ene- O (C1-4) al kyl ;
(i) (C1-C6)al koxy optionally substituted by OH or
cycl opropyl; 35 0) (C3-C7)cycloal kyl; (k)
-(Cl1l-4) al kyl ene(C3-C7) cycl oal kyl; (1) -C(O NR6R7 ;
(m -CR2R6; (n) -C(O R6; 40 (0) a 5 nenbered
aromatic heterocyclyl conprising (i) 1 to 4 nitrogen
atons, or (ii) 1 to 2 nitrogen atons and | oxygen or
sul phur atom or (iii) | oxygen or sul phur atom or a
6- menbered aromatic heterocyciyl SUBSTI TUTE SHEET
(RULE 26) WD 2007/093901 PCT/1B2007/000368 144
conprising 1 to 3 nitrogen atons, said 5 and 6
menbered aromati c heterocyclyl being optionally
substituted by one to three atons or groups
i ndependently sel ected from hal o, OH CF3,
(C1-C6)al kyl, (Cl- ©6)al koxy,
- (C1- Co) al kyl ene- O (C1-C6) al kyl, -(C1-C6)al kyl ene-CH ,
-NR11R12 and -(Cl-C6)al kyl ene- NR'R12 5 (p) phenyl
optionally substituted by 1 to 3 halo atons; (Q)
-NR6R7; (r) -NH (Cl-C4)al kyl ene- O (C1- C6) al kyl ;
wherein R6, R7, R' and R12 are as defined in claim1.
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10 3. A conpound according to clainms | or 2 wherein Rl
is selected from (a) H (b) CN, (c) halo 15 (d
wOChe7 8 mh kyl optionally substituted by one topChnB®07/000368

hal o atons; (e) tetrahydrafuranoxy; (f) (Cl-Co)al kyl
substituted by norpholine, piperazine or pyrrolodine

1. VWb&ﬁbo@ﬁc?of‘?&Hu%QF}' |y substituted by one or two nethyl
groups

-(Cl-4) al kyl ene-N(H) - (C1-4) al kyl ene- O (C1- C4) al kyl ;

20 (1) (C1-Co)al koxy opNHpnal substituted by OH or

cyclopropyl; Q ( kyl; (k)
-(C1- ) al kyl ene( C3N( Kkyl; (1) -C(O NR6R7;
(m -C02R6; 25 (n) - - N)- -2 5 menbered

aromati c heterocyclyl I sifNg )5| to 4 nitrogen
atons, or (ii) | R62 r og atorR™ and 1 oxygen or
sulphur atom or (iii) 1,0xyg on sul phur atom or a
6- menbered aromatic hetE&ocycIyTR compgiysing I to 3
nitrogen atons, said 5 and 6 nenbered aromatic

het erocycl yl being optionally substituted by one to
three atonms or groups independently selected from

ora phJeih'?lfla@eutlgﬁgl a%j bglrallégéi()f %@%{EY)" ﬁ(o(clgnp@i\?ng@%%c}ﬁx'rhgheén H |

-NR R12 and - (Cl1- C6)a|ky|ene- NR11R12; (p) phenyl
a)Y is@plirect bamd, gndsRbis éléaiddicbriyryil( m@eﬁlkgmalna -OEljSlkyler(eGK)-(C1-C4)aIkyl; or

v i) ol ST B QLR g 7 oroome:

hamD%PWV\conpound according to any one of the precedlng
clainms wherein RL is selected fromnethyl or ethyl

by one to three fluoro atons; cycl opropyl;
Z'Sang%%%%fﬁj ?S% ¥ ene-0O (Cl-C2)al kyl; (Cl-C4)al koxy 40

optionally substltuted by CH or cyclopropyl - COCHg;
R' is seidetdd @ohid, haiBtor & §T I%EE é&l’«ﬁ 26) WO

-NHSO%QEQ%%%SQ&Q?%I ;&5 9 A conpound

'r e%@g‘"ﬁ §CeRaidt Hep ePnt0-membered

heterocy¢lgd; R i s cycl opropyl or CF3. 6. A conpound according
to any of clains I to 3 wherein RL is a 5 nmenbered
aromati c heteroc rising (i) 1 to 4 nityogen
“is seilarbomd Nips O e B B BBiHORRB 6 Sak ey SRR or
-COZRGSNI(@)NEHER AtCONRISOLRY, &nd 3lto F0meyrpernd detefidydiwr at om
said 5 nmenbered aromati c heterocyclyl being optionally
supstituted by one to three atonms or groups
R' andj Raepgmeeivineg @ dpat ee@-1Celo¥rylensl tink, @rid Igkpptionally incorporating 1 or 2

heteroafdms-dabh Abidshdenfl{-deldtd BrtdOMYO and S;

R®is absent and R* is selected from H, (C3-C;)cycloalkyl, aryl, -(CH,)aryl, -C(O)R®, -CO,R®,
-(C-Cs)alkylene-O-C(O)R®, -(C;-Cy)alkylene-O-CO,R®), -C(O)NRR™,
-(C1-Ce)alkylene-O-C(O)NR°R'® and -(C4-Cq)alkylene-O-P(O)(OH),; or

R*is absent and R® is selected from R®, -C(O)R®, -CO,R®, -(C;-C)alkylene-O-C(O)R®
-(C4-Ce)alkylene-O-CO,R®, -C(O)NRR', -(C;-Cq)alkylene-O-C(O)NR’R" and
-(C+-Cs)alkylene-O-P(O)(OH);

R® and R are each independently selected from H, (C;-Cq)alkyl, (Cs-C7)cycloalkyl, and
~(C4-Ce)alkylene(Cs-C)cycloalkyl; or R® and R’ taken together with the nitrogen to which they are
attached form a 3 to 6 membered saturated heterocycle optionally containing a further one or two
heteroatoms selected from N, O and S;

SUBSTITUTE SHEET (RULE 26)
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-(C1-C3) al kyl ene-O (C1-C4)al kyl, -(Cl-C4)al kyl ene-CH ,
-NR"'R12 and - (Cl-C3)al kyl ene-NR11R12, wherein Rl11l and
wekao7amwssoas defined in claim1. 10 7. A conpourdT/IB2007/000368

according to claim6 whereitm3the RL is selected from

i madazol yl, oxazolyl, oxadiazolyl, triazole, pyrazole
and thiazole, all of which are optionally substituted

£ one to three atonms or groups independently
R s so P LR A Gy h 0 DR RO CB) Ky
(C1-Co6) al koxy, -(Cl1-C3)al kyl ene-0O (C1-C4) aI kyl,

R 16 C1- - ( R
e EHl A MDA o,
(CHz)ar)ﬁ! %@d@dﬁﬂ"%&ddleiﬁgoqy@wcwd? rAndt Rih daken together With fhe nitrogen to which
they are@thehedl, F6tnT 4 9 1 10NRMHISSréd Hetepsbyy @by , triazol e,
pyr azole and thiazole. 9. A conpound according to
cI al m 8 wherein the RL is oxazolyl. 20 10. A conpound

" and R care dndsgendentinselesied fom Haed (€ €Cativh gr &' 'adnd R Yitmgebienwith the N to
which th@? a&esat%%ﬂ\&ﬂtoﬁﬁ ald 88 m(em)ergb sét@ra!é@lhgte o%}%ﬁ géf oqg?))péolﬁﬂmﬂ]bg a further

t(g %substltute one to three
one or tw 'jet?:r% WWWM»@E‘”‘{ ) (c1-ce)al kyl substituted

by a 3 to 6 nenbered saturated heterocycyl containing
I to 3 hetero atons independently selected fromN, 0
S wherein said heterocyclyl is optionally
said a'@u%'??'{*ﬂt%wayarwr?@dt*@tqrww@é 9royPe Lipisg pﬁta@plbymwéntttwtsd by one or more

atoms o8 @toRpd ﬁf\degfdnﬂéﬁﬂ@@lecté@%ma&i loH, .oxd, @F, CONAId DX Yal§N ¢Cs-C;)eycloalkyl,

(C+-Co) alkE) (ggzg? Q/f nzaﬁ (Lgd(( %ky@;:ét:;é 3Zlen§(él% GNR''R™, -(Cr-CoJalkylene-NR''R™,

arylands(tq;io-my\mrgg'h@tﬁrgcyq(ym (C1- 4) al kyl ene- O (C1- C4) al kyl ;
(h) (Cl 06) al koxy optionall y substituted by OH or

with the p%d o \@—?/elgﬁ & é}?é% %i% ékll?,rlé absetnsq)tlze_nc( O NR6R

(a)ngEn@lmethMétﬁ}( R’lsrghyk @) R6; (n) a 5 menbered
(b)Rars%mbﬁnaﬁy%e&yﬁ%'m&wﬂpr' sing (i) | to 4 nitrogen
atons, or (1i) 1 to trogen atons and 1 oxygen or
sul phur atom or (|||) I oxygen or sul phur atom or a
6- menbered aromatic heterocyclyl conprising | to 3
gy d aromatic
2 ﬁg{srﬁ&g@%‘f‘%%to%’%hop?hegﬂgﬁl 'Sg%gggﬂa it uted by one to
@H three atons or gr oups |ndependently sel ected from
(b)cN; hal o, OH CF3, (Cl-C6)al kyl, (Cl- SUBSTI TUTE SHEET
(c)halo(RULE 26) WD 2007/ 093901 PCT/1B2007/ 000368 146
C6) al koxy, -(Cl-C6)al kyl ene-0O (C1-C6) al kyl
(d) (C+-Coatity! apiipralik gllkistivtedbly one fftradHato atoms;- ( C1- CG) al kyl ene-
(e)tetraf{y&oﬁ%ox)(o) phenyl optionally substituted by | to 3

) (C1-Cr}all<)9 s&s?p’?ed by a 3 to 6 membered saturated heterocycyl containing 1 to 3 hetero atoms
independently selected from N, O and S wherein said heterocyclyl is optionally substituted by one to three

groups independently selected from CF;, (C4-Cg)alkyl, (C4-Cg)alkoxy and -(C4-Ce)alkylene-O-(C1-Cg)alkyl;
(9) -(C4-C4)alkylene-O-(C4-Cs)alkyl;

(h) ~(C4-Cs)alkylene-N(H)-(C4-C,)alkylene-O-(C4-Cy)alkyl;

(i) (C4-Ce)alkoxy optionally substituted by OH or cyclopropy};

(j) (Cs-Cy)eycloalkyt;

(k) -(C4-Cy)alkylene(Cs-Cy)cycloalkyl;

(1) -C(O)NR°R’ ;

(m) -COR’;

(n)-C(O)R’;

(0) a2 5 membered aromatic heterocyclyl comprising (i) 1 to 4 nitrogen atoms, or (ii) 1 to 2 nitrogen atoms
and 1 oxygen or sulphur atom, or (iii) 1 oxygen or sulphur atom; or a 6-membered aromatic heterocyclyl

SUBSTITUTE SHEET (RULE 26)



10

15

20

25

30

35

40

(p) -NR6R7; 5 (qg) -NH(Cl-C4)al kyl ene-0O (C1-C6) al kyl ;
wherein R6, R7, R' and R12 are as defined in claim1.
wboo7A9supound according to any one of the precedBrg7/000368
claims wherein R2 is Hor methyl. 10 12. A conpound
according to any one of the preceding clains wherein

comprisiRg 1 $o B nlﬂggienAatGrﬁwg %ﬁc@rn%'ngﬂretdo r@rﬁé’ucoﬂ&el%@y&yhgemg optionally

btt{g’a @q alns wherein Z1s

stbstitu 8?%8% 2{8%BP&SﬁbgrPWSd?ﬂ?P%W@”t&fseleﬁféd pradali Ag: €FaiCGrelalkyl, (Cr-

Ce)alkoxyh e(GaiGa)akylese-PEChEh)eikg, -@na:)RRylere-Ole] eaiRER'™ I ey al§)-Cy)alkylene-

NR11R12a 5 merrbered arormtl c heterocycl yl conprising (i) 1to
trogen atons, i) to 2 nitrogen atonms and |

®) pheWW@%‘W"b?”@UWﬁHBﬂS%?D'Fﬁlo @9m“fl ii) 1 oxygen or sul phur

(q) -NR°&f;om and a 6- menbered aromatic heterocyclyl

_NH.GO! r' ' ol itrogen atons; said aryl and

() -NH @O%fkﬁé&ﬁ ?gﬁé"‘%‘éﬁ' e being opti onal | y substituted by
whereinpne to three atoms or groups independently sel ected
R®, R, #'f &) A18hi@ a5 Gbtine@¥Polaie3, 20 CN, (Cl- C6) al kyl ,

(C3-C7) cycl oal kyl, (C1-C6) al koxy,

- (C1-Co6) al kyl ene-O (C1-C6) al kyl, -(Cl-C6)al kyl ene- CH,
3. ANRDARDE accofdBig GG RimisklydrerveretdiRilR 'Y slectadyftorand 3 t o
(@)H; 10-menbered heterocyclyl, wherein R11 and R12 are as

defined in claim1. 15. A conmpound according to any
®)CN; gne of the precedi ng clainms wherein Y is methyl ene;
(c)haloand R3 is 25 selected from phenyl, pyridyl,

(d) (C1-B%QIkméjtféballyeM%étl?ﬁet% p)élae el aZt|8rrT]1¥hr each of which are

by one ee atons or
(e) tetra*@idﬁﬂ}ﬁénqxhdependent |y selected from halo, (CLl.4)alkyl,

(f) (Crd;)@kalGﬁbﬁitdfé&(Ny AREhEINS; piddiazi® GQITREIHARE ARER LA Ekgloﬁé?ly dMstituted by
f the preceding clains wherein Y is nethyl ene;

oneortworaet 1%PSsel ected from phenyl , pyridin-3-yl and
(h) «(C+- G&)ﬁ’eﬂm’rN(bMQﬂm}alkslemO (GRCAaNYLA conpound according to

C1-CHAN0x) BBtidREI a6 wherein R5 is absent;
0 (Crcg ox9 i i sl%elgg{tée}gﬁ%lgrgﬁ&%@l%) al kyl ene- G- C(O R9,

0) (C3'Ca)lfy@fa' ) al kyl ene- O CO2R9,

(k) -(Cs-C{)aBavieBE( itk )rharatieyD) C( O) NROR10 and

(l)-C(O)Né@EV C6) al kyl ene- O P(O (O) 2, wherein RO and R10 are
ag défined in claim1. 35 18. A conpound according to

m)'CO%ﬁwy one of the preceding clains wherein R4 is H and R5

(n)-C(O)R"; absent. 19. A conmpound according to any one of

(o)ab n?érrﬁ)'e%t% éa} r{geﬁlc ]’\gte\kMé%{ly ?m;ﬁﬁsmp Z%i%sg@}(raeﬂggom%sori (S i) 1 to 2 nitrogen atoms

and 1 oxyg@g_or@y)apq@qar@,r@.(m o &e) or syiphur atom; or a 6-membered aromatic heterocyclyl
comprising ¢1toC8)rttdgih @idnsO<GiId D MRS BLAeRABEled aromatic hetercl)?i/clyl bemg optionally

g o vk HE P KON O
Co)alkox2,0 6(T4-0931804neFTTT + G2BIGT / GOOCHBkylebdDH 20-NR''RBnpeanth d(C1-Ce)alkerne-
NR11R12accor ding to cI al ml wherein Y is nmethylene; R is

el ected from : cycl opropyl ; and oxazol e;
(p) phenyi opt?onally substltuted by ’f to 3yhalo a“[)omspy

(@) -NR°R’

(r) -NH-(C4-C4)alkylene-O-(C4-Cg)alkyl;
wherein

R®, R’, R" and R" are as defined in claim 1.

4, A compound according to any one of the preceding claims wherein R is selected from methyl or
ethyl substituted by one to three fluoro atoms; cyclopropyl; -(C4-Cs)alkylene-0-(C4-Co)alkyl; (C4-Cy)alkoxy

optionally substituted by OH or cyclopropyl; -COCHjz; -CH,OCHs; and -CO,CHs.
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5 R is H R3is selected from phenyl, pyridin-3-yl

and 6-nethyl-pyridin-3-yl. R4 is H and R5 is absent.
woQolo3ohiconmpound of formula (Ic) NH2 R4 N ~PRI/IBRC/D00368

R5 R2 Y_ R3 (lc) or a tauto#®er thereof or a

pharmaceutical ly acceptable salt, solvate or pol ynorph

5. WcomphhdeRPRANDE aRY onclt oA RBRY claMekifdén thé R'Ss &l l or CFs.
rrect h?ﬁene; 20'%;{' a&gnRZ are ealc Ciandeperr1dr(]ently Syelopropyl or CF

sel ected fromH, halo, OH (Cl-C6)alkyl,
6 ACBmENd\ectaind ipl any of GiimEs tas kiecgin R NRERMemb@ea Rbmatic heterocyclyl

g ) S g N O0A P16 400 Lo om0
oxygen @@l@g5 aqogy Faf & rpq:rﬂky@’redsgpraat'ci I}?{erw{;lylm&maytlonally substituted by one to
three atbrﬁlﬁﬁlfgﬁ@fpaﬁrideﬁnﬂ:lermy salectbkgﬁ@m RS, OF; CEQCh;-Cslian soplemlkoj(y,

sel ect , : 15,128 e 11512 ;
(oo BRUEE L AR 0 B G TR RS bR, whorr

R and RY-aneeastatioetl ineleist beycl yl; R4 is selected from R,
-C(OR9, -Q02R9O and -C(O) NROR10O, and R5 is absent; or

1 R ReraB e il Bt MR 5,385 30, g, oo
oxadiazblpicl loEie] qrytdzyle @l divaztk, f allosh whichnale (0ion@) subkijtited RS by one to three

f; T ; -
atoms og gﬂggﬁsl mpglgo%ga B%%@J{'E’“@“ﬁ'&é%"%&q@ 2 %"‘%C%ﬁg%eg Ok "

y
-(CrCaplstner (o AR B 6§ -Coalkyiess-Qi ANR1(E SelalygeaNR
are as deficb@pesslent | y sel ected fromH, (Cl-C6)al kyl,
(C3-C7)cycl oal kyl, aryl, -(CH2)aryl and 3 to
10- menbered heterocyclyl; or RO and R10, taken '
8. Asgepeind agFarding teeclain MBgein R VR F@F\Ct@q\féyn apsabgiutercaxagplyl, triazole,
pyrazold &fdhigzofe.t 0 10-menbered 5 heterocyclyl group; said
al kyl, cycl oal kyl, al koxy, aryl and heterocyclyl
groups being optionally substitued by one or nore
9. draoupsuridredeqeingltorviding 8 sdkreintteeR fis oxazbidl 0o, OH, oxo, CF3,
CN, (Ci1-06)al kyl, (C3-C7)cycloal kyl, (C1-C6)al koxy,
- (C1- C6) al kyl ene- O éCl- c6)al kyl, - NH(C1- @#g! kyl,
10. W@aqné@fﬁ%w t)oza’ny ﬁ,tpf t e XI{\% cf@ns \il@r% @,sg}gcted from
(@H; heterocyclyl; with the proviso that when Rl and R2 are
() had? Z and RS are absent, then
(¢ ) (C4-Ce)alkyl optionally substituted by one to three halo atoms;
(d) tetrahydrofuranoxy;,
(e) (C4-Cg)alkyl substituted by a 3 to 6 membered saturated heterocycyl containing 1 to 3 hetero atoms
independently selected from N, O and S wherein said heterocyclyl is optionally substituted by one to three
groups independently selected from CF3, (C4-Ce)alkyl, (C4-Ce)alkoxy and -(C4-Cs)alkylene-O-(C-Cg)alkyl;
(f) -(C4-C,)alkylene-O-(C4-Cg)alkyl; ‘
(g) -(C4-Cs)alkylene-N(H)-(C4-C,)alkylene-O-(C4-Cy)alkyl;
(h) (C4-Ce)atkoxy optionally substituted by OH or cyclopropyl;
(i) (C3-Cy)cycloalkyl;
(j) -(C4-C4)alkylene(Cs-Cr)cycloalkyl;
(k) -C(O)NR°R’;
(1) -COR%
(m) -C(O)R’;
(n) a 5 membered aromatic heterocyclyl comprising (i) 1 to 4 nitrogen atoms, or (i) 1 to 2 nitrogen atoms
and 1 oxygen or sulphur atom, or (jii) 1 oxygen or sulphur atom; or a 6-membered aromatic heterocyclyl
comprising 1 to 3 nitrogen atoms, said 5 and 6 membered aromatic heterocyclyl being optionally

substituted by one to three atoms or groups independently selected from halo, OH, CFs, (C+-Ce)alkyl, (C4-
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(a)R4 is not methyl when Y-R3 is ethyl; and (b)R4 is
not H or nethyl when Y-R3 is nethyl. 15 22. A
woanpmesmiaccording to claim 21 wherein Rl andpB2/1B1087/000368
each i ndependently sel ected4dromH, (C1l-GC6)alkyl,
(C3-C7)cycl oal kyl, -CO2H, -C02(C1l-C6)ai kyl and
Ce)alkoxy( @ b&j§a%re9§lﬁ(lckﬁdeﬁmﬁ( C?t @Z?aﬁ%’l@rh@@“ Kyl NR'GH™2 R]ananQC%G )alkylene-
18y e10|nedto orma (C2 al kyl ene |ink. 20 23.
RReonpound according to claim22 wherein Rl is selected
(0) pheriyt autoidily eeidstitpted bp 1 po ® pald atomsopr opyl,  cycl opropyl,
(0) -NR REFEO2H, - CO2CH3 and - C(O) NH( CH2) cycl opropyl and R2 IS
selected fromH and nethyl; or Rl and R2 may be
(@) -NHj(6i-meriitepefBiGmCa)atst al kyl ene 1ink. 24. A conpound
whereir@ccording to clains 21 to 23 wherein R3 is aryl, which
6 o7 L5 _.0pLi2onal | d by one 25 or nore groups
R’R’Fnare%%néeen?ﬁ%ﬁged'g&ta'éng{afrom hal o, OH, oxo, CF3, CN,
(Cl C6) al kyl, (C3-C7)cycloal kyl, (C1-C6)al koxy,
1. \)rﬁ\il d@@@ﬂdl(] éﬁ@)oﬁé Kivthe pre%@%ﬁﬁﬁ)vﬁ{e‘@d R%is H or methyl.
-N(( 1- C6) al kyl') aryl and to 10- nenbered
het er ocycl yl . 25 A corrpound according to cI aim 24
12.  vhenpomdRBcording veamylone vitihepredesling pleintsivetierejn Blibst i t ued
by one or 30 nore groups independently selected from
hal o and CF3. 26. A corrfpound of formul a (il% accordi ng
13 tAoropIPaYTA acogiFling kp any o8e pidleg IgCading gipims wherein Z is absent.
4- Am no- 1- benzyl - 6- cycl opr opyl -1, 3-di hydro-i m dazo[ 4, 5

14. Ckﬁd’ohgdlg%c%rdﬂ'@ gn\{) one of th% preceding claamﬁw erein. Y js meth kzrne5 and R® is

ro-imdazo
selected EPP@AY; B R-MRthgEed aéqf@atlg geterocyclyl comprising (i) 1 to 4 nitrogen atoms, or (i) 1 to 2

nltroger{latﬁﬁi‘sréﬁdh &@Q&‘Vgr&ﬂﬁhw Elbmo bRt hakhgen or sulphur atom; and a 6-membered
ro-1m.aa

srom SIS0 CERTOP dcPeprierd eaipessd S5 o sl peterperce beng
optionathosybetitutdd b2 Bne & tprle;aratrmsequtgrqyaqs indenrepderitly ﬁ@wted)fm ihglongH, oxo, CFs,

CN, ( c%‘ié?r?}];g%,d@%&/ﬁloél%f 1,8l-8,)4ikoxy 2 fiﬁ)‘alk%ﬁﬁe DY(C?DMaIQﬁe Of the
(CeCasiofongO TR e st RaRBlRG, TOJBRHLIO A rTEREe heerosyohi,

whereerIR"HME12ral’m9’Mmdtln clail 4 accept abl e exci pi ents.
SUBSTI TUTE SHEET (RULE 26) WD 2007/093901
PCT/ | B2007/ 000368 149 28. A pharnmmceuti ca
15 ARYeRAURY BFFORINGdP A gne 8 e RIRFIe Fini uw'i'eﬁa'” s mthylene; and R” is
selectedBOR pABIl, tplyﬂdw|pyrﬁrhleylamﬁditlhyl an@g@adis/] edeh2®whibh are optionally substituted
eut | c [
oy one RBEERIE ok SR DR B REE RO, (9480, @ Eatony and o
or agents are sel ected frominhibitors of HCV NSSA

16. P& %rﬁ;b(ﬁ‘md Hseérdiepd emy(btnsloﬂ the"ﬂ@l’:eNﬁ&Blamw WheRdin,Y iE@éthylene; and R® is

sl B hBFOL R okl 7 SV IBEPHT 0 R Compound of 1 ol

(I') as defined in any one of clains | to 26 ' or a

17. D,Q @Jﬁ%ﬁﬁ@édc@@tn@% a%n@%ﬁlﬁ@b%@éﬁg&@énﬁs RkerSiP RY ataBsétt; and

A conpound
R is SS‘FC"FQ)F?F& r(§1 PP)?'k%\%!’eo%ﬁ (ﬁ Cé?&q bngé)a %n any one of
(01-cegd||ajleﬁsolcmm%nda(ammmmeom(@xomé e RABIERS are as defined in
or solvate of said conpound for the treatnment of a
di sorder or condition in which nodulation of the TLRY
receptor is inplicated. 15 32. A conpound of claim 31

18.  WRESRidand Aoflingas &8/ orelof e Peickdiytidias wheraih R isfieerid Rs absent.
sel ected from

claim 1,

19. A compound according to any one of claims 1 to 16 wherein R*is absent; and

R® is selected from -(C1-C6)alky|ene-O-C(O)R9, -(C1-Cs)alkylene—O-COZRg),
-(C-Ce)alkylene-O-C(O)NR®R'™® and -(C;-Cs)alkylene-O-P(O)(OH),, wherein R and R™ are as defined in
claim 1.
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adenovi rus, herpes virus, poxvirus, orthonyxovirus,
par anyxovi rus, coronavirus, papovavirus,
woapodosgwavi r us, hepadnavirus, flavivirus, retPOYiIB287/000368

and filovirus. 20 33. A compobund of claim 31 wherein
the disorder or condition is hepatitis C. 34. Use of a
conpound of formula (1) as defined in as clained in
any one of clainms | io 26. or a pharmaceutically

20.  ACPEpPUNgagcEdng O SR LMY of said compound in the

Y is metpyle@ar at i on of a medi canent for the treatnent of a

1 ] ar WL | i ch nodul ation of the TLR7

R2§se@é%@%@ﬁ?F%§w§ﬁ%Hngﬁgg%ﬂgghssi A nethod of treatnent

RYisHiof a disorder or condition where nodul ati on of TLR7

R? is selkee@pbrabhérsyl, pyreini s atard 6-rethyspyiaimdal., conpri si ng

R4isH_adm'nistering to said mammal a therapeutically
‘8 ective anount of a compound of fornmula (1) as

R°is abgest.i ned in any one of clains | to 26or a
pharmmaceutically acceptable salt or solvate of said
conmpound. .30 36, A process for preparing a conpound of

21. ﬁﬁ%ﬁ‘ﬁ?@%ﬁffm i ) NN | )=ORN R2 Y _R3 SUBSTI TUTE
SHEET (RULE 26) WD 2007/093901 PCT/1B2007/000368 150
wherein in each of for ae L4 XVIII, XVIlIla, XX
Xl Xa, XXa, XXb, XV, , Al vRind LX | I, Y-R3 is as

defined in claim 14, is 3§ defined in claim2, R2
..and P& are nitrogen
IS ~R)al kyl, 5 said

is as defined in cl
protecting agents an
process conpri sSi actN on ong conpound of
formula (XVII11) or (XVI{lIa) 'th€@ car bonyl donati ng
agent NPG PG NHPG NRGH2 NNHR® RL M RL NH | |
(XVII1) RR Y-, RB(XVIlla) R2 Y-, R3 10 to forma
correspondi ng conpound of formula (Xl X) or (Xl Xa)
or a tali5Pkek e NP Ebhathabkdtcall) aecedtableNak alvate or polymorph of said compound or

tautomer.

wherein

Y is a methylene;

R' and R? are each independently selected from H, halo, OH, (Cs-Ce)alkyl, (Cs-Cr)cycloalkyl,
(C-Ce)alkoxy, -NR°R’, -CO,R®, -C(O)NR®R’, -C(O)NR°SO,R®, aryl and 3 to 10-membered heterocyclyl;
or

R' and R? may be joined to form a (C»-Cs)alkylene link, said link optionally incorporating 1 or 2
heteroatoms each independently selected from N, O and S;

R® is selected from (C;-Cg)alkyl, (Cs-C7)cycloalkyl, aryl and 3 to 10-membered heterocyclyl;

R* is selected from R®, -C(O)R’, -CO,R’® and -C(O)NRR'’, and R’ is absent; or

R% is selected from R®, -C(O)R®, -CO-R® and -C(O)NR°R", and R is absent;

R® and R’ are each independently selected from H and (C4-Cs)alkyl;

R?is selected from (C4-Ce)alkyl, (Cs-C7)cycloalkyl and phenyl;
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RLi RL (XIX) R Y' R3 (XIXa) R2 Y-, R3 15 then

subsequent deprotection of the conpound of fornula
wOXbo)yoosmo1 ( XI Xa); or (b) reduction of a conpoeow/1Bi007/000368

formula (XXa) NH2 N NO2 RIBN OR2 Yl~ R3 Res (XXa)

20 to forma conpound of formula (XXb) SUBSTI TUTE

R? and B{'E&E eéM&;}%ﬁden‘ﬂ@s&%@%’z fQ%?’ ggéb RQ’HK?IB&Q(H 509&9&3!@3 aryl 2fcHy)aryl and

N
3o 10, me&berfgyz‘srr?%qy' 'Che conpound of fornula (XXb) by
treatment with a protic acid; or 5 (C reduction of a

andqgmg%dtogéthér%ﬁulh@ nitdhef) tNiicn MeliRe aﬁgch%fbr%gﬁ}_y 10ﬂnembered

forma coipound of formula (
hetemcﬁﬁ—%ﬂgmﬁi NH I (XV) R2 Y, R3 and then cyclisation of a
compound of formula (XV) in the presence of a carbonyl

said allgp zu(?/alkyp rall\/gys MLP}&;){%{%H@%&M @% f@%@?ﬁéﬁﬂ%uﬁ{fmm by one or more
groups a'fij%P@”@%‘ g selastee digBndring Qdmevun&Fof %r&ﬁc‘a)amdl Xy-Cr)cycloalkyl,
(Cr-Co)hIRyx.AROY-Cc)ARYlerie BT STRAGH URALC UK RIGE ERKCAT,)akyILN8ryl and 3 to 10-

memberaery hréperocyclyl;

with the proviso that when R'and R? are H; Z and R5 are absent, then
(a)R* is not methyl when Y-R®is ethyl; and
(b)R* is not H or methyl when Y-R%is methyl.

22, A compound according to claim 21 wherein R’ and R? are each independently selected from H,
(C4-Ce)alkyl, (Cs-Cr)cycloalkyl, -CO.H, -CO(Cs-Ce)alkyl and  -G(O)NH(C4-Cg)alkylene(Cs-Cr)eycloalkyl;
or R" and R? may be joined to form a (C2-Cs)alkylene link.

23. A compound according to claim 22 wherein R’ is selected from H, methyl, n-propyl, isopropyl,
cyclopropyl, -CO,;H, -CO,CH; and -C(O)NH(CH,)cyclopropyl; and R? is selected from H and methyl; or R’
and R? may be joined to form a Cs-alkylene link.

24, A compound according to claims 21 to 23 wherein R® is aryl, which is optionally substitued by one
or more groups independently selected from halo, OH, oxo, CF3, CN, (C;4-Ce)alkyl, (C3-C;)cycloalkyl,
(C4-Ce)alkoxy, (C4-Ce)alkoxy(C-Cs)alkyl,

-NH(C4-Cs)alkyl, -N{{C4-Cs)alkyl), aryl and 3 to 10-membered heterocyclyl.

25, A compound according to claim 24 wherein R® is phenyl, which is optionally substitued by one or
more groups independently selected from halo and CF,.

26. A compound of formula (1) according to claim 1 which is selected from
4-Amino-1-benzyl-6-cyclopropyl-1,3-dihydro-imidazo[4,5-c]pyridin-2-one ;
4-Amino-1-benzyl-6-oxazol-2-yi-1,3-dihydro-imidazo[4,5-¢]pyridin-2-one; and
4-Amino-1-benzyl-6-trifluoromethyl-1,3-dihydro-imidazo[4,5-c]pyridine-2-one ;
or pharmaceutically acceptable salts or solvates of said compound.

27. A pharmaceutical composition comprising a compound of formula (I) as defined in any one of the
preceding claims, or a pharmaceutically acceptable salt or solvate of said compound, together with one
or more pharmaceutically acceptable excipients.
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2007/ 093901 PCT/1B2007/ 000368 152 PGJ, ~, NH : HOH 11
weko7oo3¥1Y' R3 or 5 (f) hydrolysis of a conpoeow/1Bi007/000368

formula (LXII1) 10 NHZ N1 ~ ---Halo RL N 2 Y' R3
(LXII1 ) 15 37. A conpound of formulae XVIII, XVIIIa,
XX, Xl Xa, XXa, XXb, XIV, XV, LIV and LXIIl, wherein

28. glp rmage&@ cSrfgptgsgt%a Iéx{rs](folnf{%g tp ﬁljé@] %7 Wpli%nga%@do(?fgl?me{]?gqﬁ@gnal therapeutic
agents.are nitrogen protecting agents and R13 is (Cl1_6)al kyl .

38. A conpound of formulae XVIII, XVilIla, XX Xl Xa,

XXa, XXb, XIV, XV, LIV and LXIIl, wherein 20 Y-R3 is
29 APherEereiiigelicAmBpsiiopgcamding to £igim B4 wherei dheraditiaral therapaytipally active
agent opBgentf§ arel seica®d 4robrDinbibitd of SHEV NIS3ABIdIsh,, HEGNS5ANSERZHCV NS4B

protein, %Bg@#%ggwﬁét%m%gw sserir%]&'oé%sge, Hév%gl]rea(s% gl%ck XJ/ protein.

30. A compound of formula (I) as defined in any one of claims 1 to 26 or a pharmaceutically
acceptable salt or solvate of said compound for use as a medicament,

31. A compound of formula (I) as defined in as claimed in any one of claims 1 to 26 or a
pharmaceutically acceptable salt or solvate of said compound for the treatment of a disorder or condition
in which modulation of the TLR7 receptor is implicated.

32. A compound of claim 31 wherein the disorder or condition is viral infection selected from
adenovirus, herpes virus, poxvirus, orthomyxovirus, paramyxovirus, coronavirus, papovavirus,

papillomavirus, hepadnavirus, flavivirus, retrovirus and filovirus.
33. A compound of claim 31 wherein the disorder or condition is hepatitis C.

34. Use of a compound of formula (1) as defined in as claimed in any one of claims 1 to 26 or a
pharmaceutically acceptable salt or solvate of said compound in the preparation of a medicament for the
treatment of a disorder or condition in which modulation of the TLR7 receptor is implicated.

35. A method of treatment of a disorder or condition where modulation of TLR7 receptor is implicated
in a mammal, comprising administering to said mammal a therapeutically effective amount of a compound
of formula () as defined in any one of claims 1 to 26or a pharmaceutically acceptable salt or solvate of

said compound.

36. A process for preparing a compound of formula (1)
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wherein in each of formulae 1, XVIII, XVIlla, XIX, XIXa, XXa, XXb, XIV, XV, LIV and LXIN, Y-R® is as
defined in claim 14, R" is as defined in claim 2, R is as defined in claim 10, PG and PGZ are nitrogen
protecting agents and R"? is (C,.g)alkyl,

5  said process comprising

(@ Reaction of a compound of formula (XVIII) or (XVIila) with a carbonyl donating agent

NPG1F’G2 NHPG1
NZ | NH2 NZ ] NH2
R1 N ITIH R1 N I?IH
(xvilly R2 Y\R3 (XVilla) R2 Y\R3
10
to form a corresponding compound of formula (XIX) or (XIXa)
NPG,PG, NHPG,
N N
NG N="
| >=o | >=o
XN XN
R1 | R1 |
R2 Y R2 Y
(XIX) “R3 (XIXa) “R3

15 then subsequent deprotection of the compound of formula (XIX) or (XIXa); or

(b) reduction of a compound of formula (XXa)

NH,
> | NOZO
i
R2 Y\R3 13
(XXa)

20
to form a compound of formula (XXb)
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NH,
> ' NH,
R17 YN
! 13
R2 Y. R
(XXb)

and then cyclisation of the compound of formula (XXb) by treatment with a protic acid; or

5 (©) reduction of a compound of formula (XIV)

NH,
N/,l NO,
R1 N I?IH
xv) 2 Yogg
to form a compound of formula (XV)
10
NH,
N/,I NH,
R1 A ITIH
R2 Y
(XV) “R3
and then cyclisation of a compound of formula (XV) in the presence of a carbonyl moiety; or
15

(e) cyclisation of a compound of formula (LIV) in the presence of diphenylphosphonyl azide to a
corresponding compound of formula (XIXA) hereabove and then subsequent deprotection of the amino
protection group
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V)  T~gs

y Or

(f) hydrolysis of a compound of formula (LX)

10

(LXIIN)

PCT/IB2007/000368

15 37. A compound of formulae XVIII, XVIlla, XIX, XIXa, XXa, XXb, XIV, XV, LIV and LXIII,
wherein Y-R® is as defined in claim 14, R' is as defined in claim 2, R%is as defined in claim 10, PG'and

PG? are nitrogen protecting agents and R'® is (Cy)alkyl.

38. A compound of formulae XVIII, XVHIa, XIX, XIXa, XXa, XXb, XIV, XV, LIV and LXIll, wherein |
20 Y-R%is as defined in claims 15 or 16, R is as defined in any one of claims 4 to 6, R%is H or methyl, PG’

and PG are nitrogen protecting agents and R™ is (Cy.)alkyl.
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