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orgalternatlvely LTA4is acted on by LTC, synthase, which conjugates LTA4 with reduced

glutathione (GSH) to form the intracellular product leukotriene C4 (LTC4). LTC4 is
transformed to leukotriene D4 (LTD.) and leukotrine E4 (LTD4) by the action of gamma-
glutamyl-transpeptidase and dipeptidases. LTC, synthase plays a pivotal role as the only

committed enzyme in the formation of cysteinyl leukotrienes.

Processes for preparing FLAP Inhibitors, in particular 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-
pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic
acid, and intermediates useful in the synthesis of FLAP inhibitors, have been described in
International patent application WO 2007/056021.

International patent application WO 2007/056021 describes a linear process for the

preparation of FLAP inhibitors. In particular, WO 2007/056021 describes a process for the



Scheme A PCT/ US2009/ 44945 descri bes the Form C pol ynor ph of sodi um
3[3-(tert-butyl sul fanyl)- 144-
( 6- et hoxywpyeniidisw7s3- yl ) benzyl ] - 5- (5- et hyl - pyri di n- 2- y| Pa#tEReXp6cSH i ndol -
-y1] -2, 2-di net hyl propi onate and a process for its preparation. The process
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3-[3-(teyt [ i yoqm,e@ (5- et hyl - py
ridin- ngll mQHBﬁ{g %Ikgﬂ%l %%Qﬁméﬁf/%rgg%mf%[d \sé mﬁff%'m oni %wae]cheSAet hyl ester
in ethanol and tetrahydr f uran,, and addlng\g%ggﬁgs sodi um hydroxi de. The
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concentrate is. n reslglr—Ng%H»ed b |ngmrt-%£%r and heat ed
for 5 hours with-stitring. The Zg’ﬂjgs are isolated by filtration and the
product dried under vacuum at K tenperature for 5 d§Z§$ PCT/ U52009/ 44945
al so describes a linear process for the preparation of kyr®esters of 3-
[3-(tert-butyl sul fanyl)- 144-( 6- et-lhoxy- pyri di n- 3- yI)benz L - Rsl o- met hyl - pyri
d in-2-yl-nethoxy)- 1Hindol-2-y1]-2,2-dinethyl-propionictacid via the
following Scheme B: Scheme B SUMMARY OF THE | NVENTI ON D&stti bed herein are
processes useful for preparing 5-1ipoxygenase activating protein (FLAP)
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144- ( 6- et hoxy- pyridin-3-y enzyl ] -5- (5-caet byl - pyri di n-2<yl - met hoxy) - 1Hi nd

-2-y1]-2, 2- dinethyl - p@éoni ¢ acid, th&Tanhydrous C pol ynor ph of
sodi um er X X =Br
3-[3-(tert-butyl sul fanyl)-1-[4-(6-ethoxy-pyridin-3-yCenzyl]-5-(5-nethyl-py
ridin-2-yl-methoxy)-1Hindol™~2*y1] -2, 2-di net hyl - propi onate, and
i nternmedi ates useful in sai” Ppm%ﬁi’esses Such processes of fer advant ages
over the prior art in that| they are convergent rather than |inear.
Conver gent processes nay & L%j w for a reduced cycke&tine, as stages of the

p

reaction schene may be runﬁ arallel . and® increase in throughput and
overall yield. In one cp a son theng)r oces Vit he«present invention as
shown in Schene C bel ow, #82d WO 2011/ 054783PCT/ EP2010/ 066577 t he

overall chem cal yield b = fact or of appr oxi ly 8, conpared to Schene B
of PCT/ U52009/ 44945 begi nning with the respegtive starting materi al s.
Furthernore, the anount®of solvent used in the process of the present
invention is reduced conpared to S&xpemetaof WO 2007/ 056021 and Schene B of

PCT/ U52009/ 44945, t hu d
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M ni m spRgs@Rnyn-qaRELHox|-BP@dit-3-y)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-

2-yl]-2,2-dimethyl-propionic acid ethyl ester in ethanol and tetrahydrofuran, and adding
aqueous sodium hydroxide. The mixture is then heated for 16 hours, filtered and then
concentrated. The concentrate is then reslurried by adding methyl-fert-butyl ether and
heated for 5 hours with stirring. The solids are isolated by filtration and the product dried

under vacuum at room temperature for 5 days.

PCT/US2009/44945 also describes a linear process for the preparation of alkyl esters of 3-
[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-
1H-indol-2-yl]-2,2-dimethyl-propionic acid via the following Scheme B:
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SUMMARY OF THE INVENTION
Described herein are processes useful for preparing 5-lipoxygenase activating protein
(FLAP) inhibitors and their intermediates, for example as shown in Scheme C and Scheme
D below. In particular, described herein are processes for preparing 3-[3-(tert-butylsulfanyl)-
1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-2-yl}-2,2-
dimethyl-propionic acid, the anhydrous Form C polymorph of sodium 3-[3-(tert-
butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-1H-indol-

2-yl]-2,2-dimethyl-propionate, and intermediates useful in said processes.

Such processes offer advantages over the prior art in that they are convergent rather than
linear. Convergent processes may allow for a reduced cycle time, as stages of the reaction
scheme may be run in parallel, and an increase in throughput and overall yield. In one

comparison, the process of the present invention as shown in Scheme C below, increased
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the overall chemical yield by a factor of approximately 8, compared to Scheme B of
PCT/US2009/44945 beginning with the respective starting materials.

Furthermore, the amount of solvent used in the process of the present invention is reduced
compared to Scheme A of WO 2007/056021 and Scheme B of PCT/US2009/44945, thus
minimising waste and environmental impact. In particular, the processes of present invention
avoid a number of solvents of concern, such as, dichloromethane and acetonitrile,

dimethylformamide and 1,2-dimethoxyethane.

The process of the present invention avoids the use of highly undesirable agents such as

aluminium chloride, again minimising environmental impact.
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or a salt thereof; in the presence of a base, and a solvent to produce a
conpound of fornmula (XVI) NO2 (XVI) or a salt thereof; B) followed by
t he reducwoDengfs4®3conpound of formula (XVI) or a salt PREXPRI10X¥ESH7
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reaction of a conpound of fornula (VIII mcsal s,eof ;  w th aqueous
sodiumnitrite in the presence of hydrochl'oric acid &p formthe diazonium
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H or a salt thereof; D) the reaction of a conmpound of formula (XII1)
or a salt thereof; with a conpound of formula (XIV)
WO 2011/054783 PCT/EP2010/066577

In one aspect of the invention, there is provided a process 1B for preparing the anhydrous
Form C polymorph of a compound of formula (1)
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comprising
A) the reaction of a compound of formula (XV)
HO
NO,

(xv)

or a salt thereof; with a compound of formula (XII)

X
|/ Cl
N

(Xl
or a salt thereof;

in the presence of a base, and a solvent to produce a compound of formula (XV1)

\fj\/
N | O
N

or a salt thereof;
B) followed by the reduction of a compound of formula (XVI) or a salt thereof with hydrogen

in the presence of palladium in a solvent, to produce a compound of formula (VIII)

or a salt thereof;

C) followed by the reaction of a compound of formula (VIIl) or a salt thereof;



(XI'V) or a salt thereof; in the presence of a base, aqueous al coholic

sol vent and pal | adi um on carbon to produce a conpound of formula (X) or
a salt th&oeof1/0sER3fol |l owed by the reaction of a conpouRdTaiP2010/0mas7a ( X) or
a salt thereof; with, when L is brom ne, aqueous or anhydrous hydrogen
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(Vi) 7-0 wherein L is chl ory or bromine; or a salt thereof; F)

foll owed by the step of reacti cogpound of forrmula (VII) or a salt

t hereof; wherein L is chlorine o¥ b oth a conpound of formula (V)
or a salt thereof; H/NHZ

(V1)
or a salt thereof;

D) the reaction of a compound of formula (XIII)

o
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\
OH
or a salt thereof;

with a compound of formula (XIV)

\\O\ N/

(XIV)
or a salt thereof;
in the presence of a base, aqueous alcoholic solvent and palladium on carbon to produce a

compound of formula (X)
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s
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or a salt thereof;
E) followed by the reaction of a compound of formula (X) or a salt thereof,
with, when L is bromine, aqueous or anhydrous hydrogen bromide, or where L is chlorine,
aqueous or anhydrous hydrogen chloride, cyanuric chloride, thionyl chloride, methane
sulfonyl chloride, toluene sulfonyl chloride or phosphoryl chloride to produce a compound of
formula (VII)



in the presence of a base and solvent; to produce a conpound of formula
(I'va) or a salt thereof; G followed by the reaction of a conpound of
formul a (WoO2p1idrs4®3salt thereof; with a conpound of for RONEPEMMAN66577 (Va) in
the presence of an acid and a solvent to produce a conpound of formula
(111a) or a salt thereof; WD 2011/ 054 PCT/ EP2010/ 066577 H) fol | owed by
the reaction of a conpound of formul a la) or a salt thereof with an
aqueous sol ution of a base to produce onpound of fornula (11)

(V1N
/o
wherein L is chlorine or bromine; or a salt thereof;
F) followed by the step of reacting a compound of formula (VII) or a salt thereof;
wherein L is chlorine or bromine;
with a compound of formula (V1) or a salt thereof;

in the presence of a base and solvent; to produce a compound of formula (IVa)

\ V/, (Iva)

or a salt thereof;
G) followed by the reaction of a compound of formula (IVa) or a salt thereof;

with a compound of formula (Va)
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in the presence of an acid and a solvent to produce a compound of formula (ll1a)
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1) followed by (a) dissolving a conpound of fornmula (I1) in nmethanol and
nmet hyl -t-butyl ether in the presence of solid sodi um hydroxide, followed by
addi ti on WD 20HYU5Y183t - but yl et her, wherein the sol vent sy®CE&EmPRIOIOKESTT eact ant
m xture contains 30% or |ess nethanol; or (b) dissolving a conpound of

f or nul adi)foligwadbysthe sgastionPf avaerapouns dderawds (l16r) oratsal sreeivdthranseaueass wi t h
aqueouss & aeh b, RYEE RX88uce PLLARRR AR tdrRfIAfdi tion of diisopropyl ether,

wherei n the aqueous content of the reaction m xture is 5% and the sol vent

systemin the reactant mxture-contains 30%pr |ess ethanol or methanol by
vol une. I n anot her aspect o?TgﬁgﬁLgventio here is provided a process 1

for preparing a conpound of fou a salt thereof; conprising

reacting a conpound of formula (VI1) 4783PCT/ EP2010/ 066577

OH

N an

) followed by
(a) dissolving a compound of formula (I) in methanol and methyl-t-butylether in the

presence of solid sodium hydroxide, followed by addition of methyl-t-butylether,
wherein the solvent system in the reactant mixture contains 30% or less methanol; or
(b) dissolving a compound of formula (I1) in an alcohol which is ethanol or methanol and
reacting with aqueous sodium hydroxide, followed by the addition of diisopropylether,
wherein the aqueous content of the reaction mixture is < 5% and the solvent system

in the reactant mixture contains 30% or less ethanol or methanol by volume.

In another aspect of the invention, there is provided a process 1 for preparing a compound of

formula (I1)
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or a salt thereof;
comprising reacting a compound of formula (VII)
L
\ y/ (V1)
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H(VI) or a salt thereof in the presence of a base and solvent, and then
converting to a conpound of formula (I1) or a salt thereof. |In another
aspect ofwORe1/as¥msati on, there is provided a process 2 POT/EFe@pAs45AY a
conmpound of forrmula (I) 7-0 conprising the step of reacting a conpound
of formilasat¥hergofior a salt thereof; wherein L is a leaving group; with a
conpoung £&infLag g‘-l'éeﬂ/in(g\@r))up;\/\o 2011/ 054783PCT/ EP2010/ 066577 |

with a compound of formula (VI)

=
X o}
N
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(V)
or a salt thereof
in the presence of a base and solvent, and then converting to a compound of formula (Il) or

a salt thereof.

In another aspect of the invention, there is provided a process 2 for preparing a compound of

formula (1)
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comprising the step of reacting a compound of formula (VII)

\ V/ (v

or a salt thereof;
wherein L is a leaving group;

with a compound of formula (V1)



ON ...... NH2 NH (VlI) or a salt thereof; in the presence of a base and
sol vent, and then converting to a conpound of formula (1). In another
aspect ofwoORel/osymsati on, we have found i nproved process@STERROIPM06GHAT I Nng t he
Form C pol ynor ph of sodi um

3[3-(tert-butyl sul fanyl)-144- hoxy- pyri di n- 3-yl ) benzyl ] - 5- (5-

nmet hyl - pyri di n- 2-yl - met hoxy) - 1hkki ndol 5 2- 1] - 2, 2- di et hyl - propi onate. In one
enbodi ment of the invention, thelfe I’s ded a process 3 for preparing

t he anhydrous Form C pol ynorph of a conpouteOf: formula (1) 7-0

or a salt thereof;

in the presence of a base and solvent, and then converting to a compound of formula (1).
In another aspect of the invention, we have found improved processes for preparing the
Form C polymorph of sodium 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-

methyl-pyridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionate.

In one embodiment of the invention, there is provided a process 3 for preparing the

anhydrous Form C polymorph of a compound of formula (1)

comprising dissolving a compound of formula (Il)

T _—
N J
OH
\
N m

N

ﬁo
in methanol and methyl-t-butylether in the presence of solid sodium hydroxide, followed by
addition of methyl-t-butylether, wherein the solvent system in the reactant mixture contains

30% or less methanol by volume.

In an alternative embodiment of the invention there is provided a process 4 for preparing the

anhydrous Form C polymorph of a compound of formula (1)

12



conprising dissolving a conpound of formula (Il1) 7-0 in nethanol and

nmet hyl -t-butyl ether in the presence of solid sodi um hydroxide, followed by

addi ti on WD 20HYU5Y183t - but yl et her, wherein the sol vent sy®CE&EmPRIOIOKESTT eact ant
m xture contains 30% or |ess nethanol by volune. In an alternative

enbodi nent of the inventio here is provided a process 4 for preparing the
anhydrous Form C pol ynor ph of conpound & ormula (I) WO

2011/ 054783PCT/ EP2010/ 066577 N-ONa
of formula (11)

N 0)

N an

in an alcohol which is methanol or ethanol and reacting with aqueous sodium hydroxide,
followed by the addition of diisopropylether, wherein the aqueous content of the reaction
mixture is < 5% and the solvent system in the reactant mixture contains 30% or less

methanol or ethanol by volume.

Processes 3 and 4 provide a direct means of crystallisation and avoids having to concentrate
the mixture to dryness and then tritarate with methy-t-butylether. Thus the process may allow
for greater control and more consistent particle size and physical properties. Furthermore,
the use of solid sodium hydroxide in process 3 reduces the amount of water present and

makes it easier to control hydrate formation.
In another aspect of the invention, there are provided processes for preparing key
intermediates for use in the process for preparing FLAP inhibitors via a Fischer Indole

reaction.

In one embodiment, there is provided a process 5 for preparing a compound of formula (I1):

13



in an al cohol which is nethanol or ethanol and reacting wi th aqueous sodi um
hydr oxi de, followed by the addition of diisopropylether, wherein the
aqueous ¥OReNY05¢T83t he reaction m xture is 5% and the s®CY&ERROISPsESEM i n t he
reactant m xture contains 30% or |ess nethanol or ethanol by vol une.
Processes 3 and 4 provide a direct means o crystallisation and avoids
having to concentrate the m xt yé<to i
nmet hy-t-butyl ether. Thus the proces w for greater control and nore
consistent particle size and physi Cs rties. Furthernore, the use of
solid sodi um hydroxide in process 3 redu;ﬁ\nthe anount of water present and

makes it easier to control hydrate fornmat R, n anot her aspect of the
i nvention, there are provided processesiifor preparing key intermediates for
use in the process for preparing FLAP inhibitors via a Fischer Indole
reaction. In one enbodinent, there is pl'bvided a process 5 for preparing a
conmpoungh&éinformula (111): W 2011/ 054783PCT/ EP2010/ 066577 wherein, Z is
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|ndepeq¢gmgﬂynt§]ng&he@gne&QJCBalkyl or two R1 on the sanme carbon may join
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ACRRE R W T TR Rl g S
-01- CGWHS&P(MQJ/ Joi to form an oxo (=0);
mis 1 or 2; each
n is independently 0, 1, 2, or 3;
Y is a heteroaryl optionally substituted by halogen, -Cs-Csalkyl, -C(O)CHs;, -OH, -Cs-
Cscycloalkyl, -C4-Csalkoxy, -C+-Csfluoroalkyl, -C4-Cefluoroalkoxy or -C4-Cehydroxyalkyl;
Rg is Lo-R13 wherein
L,is abond, O, S, -S(=0), -S(=0), or -C(=0);
R1s is -C4-Cealkyl wherein -C4-Csalkyl may be optionally substituted by halogen;
R; is selected from -C-C salkyleneC(O)OC,.Cealkyl, -C4-C salkyleneC(O)OH and -C4-C salkyl;
R11 is -L10-X-Gg, wherein
L1 is aryl or heteroaryl;
Xis a bond, -CH,- or -NH-;
Gs is aryl, heteroaryl, cycloalkyl or cycloheteroalkyl optionally substituted by 1 or
2 substituents independently selected from halogen, -OH, -CN, -NH,, -C;-Cealkyl, -Cs-
Cealkoxy, -C-Cefluoroalkyl, -C4-Cefluoroalkoxy, -C(O)NH, and -NHC(O)CHa;
Ri2 is H or -C4-Cgalkyl; or a
salt thereof;

comprising reacting a compound of formula (IV)

14



R6 is 1-2-R13 wherein L2 is a bond, 0, S, -S(=0), -S(=0)2 or -C(=0); R13 is
-01- Coal kyl wherein -01-C6al kyl nmay be optionally substituted by hal ogen;
R7 i s selwoted/ds#wm - 01- 0 6al kyl eneC(0) 001_C6al kyl , - 01P0TARRKYI0e65¢T( 0) OH
and -01-0 6al kyl; R11 is -L10-X-G5, wherein L10 is aryl or heteroaryl; Xis
a bond,oracafttheseolb NH-; G6 is aryl, heteroaryl, cycloal kyl or

| oh KW t t d dent |
Cy O RARL OPRa Sl s gy Sy et s ndependent

- 01- Cefwitho? eemirgund of Garmakt (Mlor oal koxy, -C(0) NH2 and - NHC(0) OH3; R12 is H or

-01-C6al kyl ; or a salt thereof; conprysi ng7reacti ng a conpound of fornula
(1V) Z Y (1Y) R/Jj(

@)
(V)

wherein Rg and Ry are as defined for the compound of formula (lII)

in the presence of an acid and solvent.

In another embodiment, there is provided a process 6 for preparing a compound of formula

(llla)

"

N (llia)

comprising reacting a compound of formula (IVa)

=
NS | 0}
N

N/NHZ
Qﬁ (IVa)
N
/o

or a salt thereof;

with a compound of formula (Va)



or a salt thereof; wherein Y, Z Rl1l and R12 are as defined for a conpound
of fornmula (111) with a conpound of forrmula (V) RR7 0 (V) wherein R6 and R7
are as devprred/d5¢183t he conpound of fornula (111) in thePpTaPenoNc 7 an aci d
and solvent. I n another enbodinent, there is provided a process 6 for
preparing a conpound of fornulal|(1llla) Ocorrpri sing reacting a conmpound of
formula (I Va) or a salt th TN ocOrpound of formula (Va)

O

(Va)

in the presence of an acid and a solvent.

In another aspect of the invention there is provided a process 7 for preparing a compound of

formula (I1)

N an

or a salt thereof;
comprising a process for preparing a compound of formula (llla) as defined above, and then

converting to a compound of formula (Il) or a salt thereof.

In a further aspect of the invention there is provided a process 8 for preparing a compound

of formula (1)

N 0)

comprising a process for preparing a compound of formula (llla) as defined above, and then

converting to a compound of formula (1).

BRIEF DESCRIPTION OF FIGURES
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WO 2011/ 054783PCT/ EP2010/ 066577 (va) in the presence of an acid and a

solvent. I n another aspect of the invention there is provided a process 7
for prepawDdngrizsesapound of forrmula (I1) or a salt thePEREP2EOMNGTSI Ng a
process for preparing a conmpound of fornula (111a) as defined above, and

t hen cdnigwet!ipigsants a%@‘mb@mr@m of Srenfrore ¢ |P|0§yrrmrpfaofs%f3@mpﬁ@m<b@‘fF.orrlanaa

further ' | i I ded 8 f '
ﬁﬁ&ﬁ%@ Qfa &t WWENELQRoILD - provided a process or preparing
a corrpo(u) do ?orarmFg8 R§ 7-9-0%&Idn§

Figure 2 presents an XRPD profile of the Form C Polymorph of a Compound of Formula (1)

produced via Step 8A (see Examples Section).
DETAILED DESCRIPTION OF THE INVENTION

In one aspect of the invention, there is provided a process 1B for preparing the anhydrous

Form C polymorph of a compound of formula (1)

N 0)

comprising
A) the reaction of a compound of formula (XV)
HO
NO,

(xv)

or a salt thereof; with a compound of formula (XII)

X
‘/ Cl
N

(Xl
or a salt thereof;

in the presence of a base, and a solvent to produce a compound of formula (XV1)

\(j\/
N | O
N

or a salt thereof;
B) followed by the reduction of a compound of formula (XVI) or a salt thereof with hydrogen

in the presence of palladium in a solvent, to produce a compound of formula (VIII)



conprising a process for preparing a conpound of fornula (11la) as defined
above, and then converting to a conpound of fornmula (I). BRI EF DESCRI PTI ON
OF Fl GURBEO 2Pi1gnswm31 presents a DSC t her nogram of the F®CHER2ROI0¥GFOT ph of a
Compound of Formula (1) produced via Step 8A (see Exanples Section). Figure

2 presents an XRPD profile of mm C Pol ymor ph of a Conpound of Fornul a
Q

(I') produced via Step 8A (see | esp . Section). DETAI LED DESCRI PTI ON OF
THE I NVENTION I n one aspect of the i ve there is provided a process
ORVHD

1B for preparing the anhydrous Form C p Nah of a conpound of formula
(I') ~conprising A) the reaction of a conpound of forrmula (XV) HO NO2 (XV)
or a salt thereof; with a conpound of féfnula (Xl 1I)

or a salt thereof;
C) followed by the reaction of a compound of formula (VIIl) or a salt thereof,
with aqueous sodium nitrite in the presence of hydrochloric acid to form the diazonium salt

followed by reduction of the diazonium salt to produce a compound of formula (VI)

X o}
N
N/NHZ
H

(V1)
or a salt thereof;

D) the reaction of a compound of formula (XIII)

5%
HO—p (X1

\
OH
or a salt thereof;

with a compound of formula (XIV)

U
\_

(XIV)

or a salt thereof;

in the presence of a base, aqueous alcoholic solvent and palladium on carbon to produce a
compound of formula (X)

OH

s

N (X)
N
/O
or a salt thereof;

E) followed by the reaction of a compound of formula (X) or a salt thereof;



or a salt thereof; in the presence of a base, and a solvent to produce a
conpound of fornmula (XVI) NO2 (XVI) or a salt thereof; B) followed by the
reduct i orwofzon/iserspound of formula (XVI) or a salt ther ®@6fi/ERRA16/0665AT 0gen i n
the presence of palladiumin a solvent, to produce a conpound of fornula
(VI11) Wi, 20¢1 L 0% BPEERE POEEOS10/20bBEPys hydrogen bremide, or where L is chiorine,

* “aqueous or anhydrousﬁ)ny(lhlogxle%'ghIonﬁc}él 'cilanurlc chloride, thionyl chloride, methane
sulfonyl chloride, toluene sulfonyl chloride or phosphoryl chloride to produce a compound of
formula (VI1)

\ V/ (v

wherein L is chlorine or bromine; or a salt thereof;

F) followed by the step of reacting a compound of formula (VII) or a salt thereof;
wherein L is chlorine or bromine;

with a compound of formula (V1) or a salt thereof;

in the presence of a base and solvent; to produce a compound of formula (IVa)

\ V/, (Iva)

or a salt thereof;

G) followed by the reaction of a compound of formula (IVa) or a salt thereof;

i

(Va)

with a compound of formula (Va)

in the presence of an acid and a solvent to produce a compound of formula (ll1a)

19



or a salt thereof; C) followed by the reaction of a conmpound of formula
(MII'l) or a salt thereof; with aqueous sodiumnitrite in the presence of
hydr ochl avOoHgIS¢880 f orm t he di azonium salt followed bycwmwmaﬂﬂbf t he
di azoniumsalt to pr oduce a corrpound of for rruI a (V) ....1 ..z.....

" S e .0 N .NH2 NH (M) or a sél-f-thereof D) the
reactlon of a corrpound of f

Ia(XIII)So a salt thereof; vmthacorrpound
of formila (XIV) (XIV) S %

[P/ (Illa)

H) followed by the reaction of a compound of formula (llla) or a salt thereof with an aqueous

or a salt thereof;

solution of a base to produce a compound of formula (II)

T\\
Z N

d

/ m
ﬁo
[) followed by

(a) dissolving a compound of formula (I) in methanol and methyl-t-butylether in the
presence of solid sodium hydroxide, followed by addition of methyl-t-butylether,
wherein the solvent system in the reactant mixture contains 30% or less methanol; or

(b) dissolving a compound of formula (I1) in an alcohol which is ethanol or methanol and
reacting with aqueous sodium hydroxide, followed by the addition of diisopropylether,
wherein the aqueous content of the reaction mixture is < 5% and the solvent system

in the reactant mixture contains 30% or less ethanol or methanol by volume.

In another aspect of the invention, there is provided a process 1 for preparing a compound of
formula (I1)

20



or a salt thereof; in the presence of a base, aqueous al coholic solvent and
pal | adi um on carbon to produce a conpound of formula (X) or a salt

t her eof ; W 2boldse@dd by the reaction of a conpound of f®CWHP2010Xp656T a sal t
t her eof ; with, when L is brom ne, aqueous or anhydrous hydrogen brom de,
or where L is chlorine, aqueo or anhydrous/ hydrogen chl oride, cyanuric
chl ori de, thionyl chloride,eﬁéiﬁgg? sulfo chl ori de, toluene sulfonyl

chl ori de or phosphoryl chlori a coqpound of formula (VII)
wherein L is chlorine or brom ne; or la |t thhepeof; F) followed by the
step of reacting a conpound of fornula (VRI) salt thereof; wherein L
is chlorine or bromne; with a conmpound-of fornula (VI) or a salt thereof;
in the presence of a base and solvent;\tg/produce a conmpound of formula
(1Vva)

P

N m
N
ﬁo
or a salt thereof;

comprising reacting a compound of formula (VII)

\ V/ (v

or a salt thereof;
wherein L is a leaving group;

with a compound of formula (VI)

g
NS O
N
\©\N/NH2
H
(V)
or a salt thereof in the presence of a base and solvent, and then converting to a compound

of formula (Il) or a salt thereof.
In one embodiment there is provided a process 1 for preparing a compound of formula (Il)
or a salt thereof. In a further embodiment there is provided a process 1 for preparing a

compound of formula (Il).

In another aspect of the invention, there is provided a process 2 for preparing a compound of

formula (I)

21



or a salt thereof; G followed by the reaction of a conpound of fornula
(I'va) or a salt thereof; with a conpound of formula (Va) (vVa) in the
presence Wb 20n/¢18d and a sol vent to produce a conpound POfi/EPRI1GIObES7T 111a)
WO 2011/ 054783PCT/ EP2010/ 066577 or a salt thereof; H) followed by the
reaction of a conpound of formula (1llla) OF/@ salt thereof wth an aqueous
solution of a base to produc \a\ corcr)pound y ormula (I1)

N

N 0)

comprising reacting a compound of formula (VII)

\ V/ (v

or a salt thereof
wherein L is a leaving group;

with a compound of formula (VI)

=
X o}
N
N/NHZ
H

(V)
or a salt thereof in the presence of a base and solvent, and then converting to a compound

of formula (1).

In one embodiment of process 1 or process 2, L is selected from chlorine and bromine. In

another embodiment, L is bromine. In a further embodiment, L is chlorine.

In one embodiment of process 1 or process 2, the base is selected MOH, M,CO3; and
MHCO3; wherein M is selected from Li (lithium), Na (sodium), K (potassium) and Cs
(caesium); 1,8-diazabicyclo[5.4.0]lundec-7-ene; and R'R"R’”’N wherein R’, R” and R are
each independently C;-Cgalkyl. In another embodiment, the base is MOH. In another
embodiment, the base is NaOH (sodium hydroxide). In another embodiment the base is

KOH (potassium hydroxide). In another embodiment, the base is R'R"R™N wherein R’, R”

22



1) followed by (a) dissolving a conpound of fornmula (I1) in nmethanol and
nmet hyl -t-butyl ether in the presence of solid sodi um hydroxide, followed by
addi ti on WD 20HYU5Y183t - but yl et her, wherein the sol vent sy®CE&EmPRIOIOKESTT eact ant
m xture contains 30%or |ess nethanol; or (b) dissolving a conpound of

f or mul @ndiR’y ajereash irdepeneentiuticFralkyl. b1 datbEr enbadimgah&le kasg is BATR'MNy wi th

aqueoysan%qg! R Ry 850k d8eh gmgﬂ owed by the addition of diisopropylether,
wherei n the’ agueous content of the reaction mixture is 5% and the sol vent

systemin the reactant mxture contains 30% or |ess ethanol or methanol by
vol um-|n'oﬂe%%tot]ﬁﬁer@%10§‘@&es%f1 &ﬂﬁoi;&‘é‘%r,‘me%seti@%rregeﬁtstoHé&’d’dli@@@r @rocess 1
for preparing a conpound of formula (Il) WO 2011/054783PCT/ EP2010/ 066577
or a salautrelissranyfacic dnpre emhedimentthemyl of teompdirads df-0F Brangter(vi1)  or a
sal t ENEhEREmeIRE BHR Ind Mixrd RAGMEoSIi@uB7.41 th a compound of formula (V1)
In one embodiment of process 1 or process 2, the reaction is carried out at from about 15°C
to about 21°C when L is bromine. In another embodiment of process 1 or process 2, the

reaction is carried out at from about 40°C to about 50°C when L is chlorine.

In one embodiment of process 1 or process 2, the solvent is selected from water, C4-
Cealcohol, tetrahydrofuran, 2-methyltetrahydrofuran, toluene, dichloromethane and mixtures
thereof. In another embodiment, the solvent is selected from C4-Cgalcohol, tetrahydrofuran,
2-methyltetrahydrofuran, toluene, dichloromethane and mixtures thereof. In another
embodiment, the solvent is C1-C salcohol. In another embodiment, the solvent is selected
from ethanol, 1-propanol, 2-propanol, 2-butanol, sec-butanol and mixtures thereof. In
another embodiment, the solvent is 2-propanol. In another embodiment, the solvent is 2-

propanol and water. In a further embodiment, the solvent is tetrahydrofuran.

In one embodiment of process 1 or process 2, the compound of formula (VII) is in the form of
a salt or as the free base. In another embodiment the compound of formula (VIl) is the free
base. In another embodiment the compound of formula (VIl) is a salt. In another embodiment
the compound of formula (VIl) is a salt selected from hydrogen bromide, hydrogen chloride,
hydrogen iodide, p-toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and
phosphate. In a further embodiment the compound of formula (VII) is a salt selected from

hydrogen bromide and hydrogen chloride.

In one embodiment of process 1 or process 2, the compound of formula (V) is in the form of
a salt or as the free base. in another embodiment the compound of formula (V1) is the free
base. In another embodiment the compound of formula (V1) is a salt. In a further

embodiment the compound of formula (V1) is the dihydrogen chloride salt.

In another aspect of the invention, we have found improved processes for preparing the

anhydrous Form C polymorph of a compound of formula (1)
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NH2 H (VI) or a salt thereof in the presence of a base and sol vent, and
then converting to a conpound of formula (I1) or a salt thereof. In one
enbodi mernwotheves4183 provi ded a process 1 for preparing RCTHEPROVMGC6SOT
formula (1l) or a salt thereof. In a further enbodinent there is provided a
process 1 for preparing a ¢ und of formul/a (I1). In another aspect of
the invention, there is prdsﬁﬁgﬂFz/proces for preparing a conpound of
formula (1) 0 N ONa CONPIN-Si ng a %pnpound of formula (VII)

N 0)

In one embodiment of the invention, there is provided a process 3 for preparing the

anhydrous Form C polymorph of a compound of formula (1)

N ‘ I N o
N //
ONa
\
N 0)
N
/\O

comprising dissolving a compound of formula (Il)

T
N \ o
N /)
OH
\

N m
N
ﬁo
in methanol and methyl-t-butylether in the presence of solid sodium hydroxide, followed by
addition of methyl-t-butylether, wherein the solvent system in the reactant mixture contains

30% or less methanol by volume.

In one embodiment the reaction is seeded with the anhydrous Form C polymorph of the
compound of formula (1). It should be noted that the anhydrous Form C polymorph of the

compound of formula (1) will still be produced without seeding.



or a salt thereof wherein L is a |leaving group; with a conpound of formula
(V1) (VI) or a salt thereof in the presence of a base and sol vent, and
then convweorbngssmsa conpound of formula (1). In one enBOWEPIN/0657Pr ocess
1 or process 2, L is selected fromchlorine and brom ne. In another

enbodi réeh,a propessirevidessa direst sneans pherystalisdionmediavoids hgvigatasensentrat one

ebodi MR niflreRb ARFRSS An@fhgﬂrtmgfa%éw% %ﬁz:ﬂhér Sr%hg%e&oé@é md{PAd, and

ereln ected fromL (sodium, K (potassium
and Cs focgrestenpagntrol agd moaezaqns@mt@[aslcw 5021 ypicakropeties. RURMEIM eher ei n

R, KR %&fﬂﬁ ssaﬁah\ HJ&W@G&ésﬁhﬁém%ﬁt'&Water'd?es%ﬁ@%ﬁ@haﬁ@@@@éé@ﬁt the

base is I n anot base is NaOH (sodi um hydroxide). In
anot hertosabiee ihygiate ioﬁéamﬂi'se i s KOH (potassium hydroxide). In another

enbodi ment, the base is RR'R'N wherein R, R® WO

2011/ 054783PCT/ EP2010/ 066577 and R' are each independently C1-C6alkyl. In a
f ur t herln onbeaibediment.tthe rasgden issapied'qrt pt frorgggopt 48" Rto awtﬁé @iy @éwget hyl .

In one Srdiaa, 41 bQthfBeé%r db&Ve tRE Qﬁﬁn%% c#ﬂ‘orﬁhf‘g Q%?r@atl'vé pByRREHs i§ O

neutralise or part neutra Ise any acid. In one enbodi rent the pH of the

m xt ur esigrificantly radcethdhReboeiRdilimitis gevringsbyiherselver bailiagePdind:  r om about 6
to 7.5. In one enbodi nent of process 1 or process 2, the reaction is
carried out at from about 15C to about 21C when L is bromi ne. |n another
enbodi newne eMhedimresd.sappramateycle@equivalends (relatiys torthe somapyndeef fermulat!D¥ r om

about Z%ngagnﬁ%%xm%qgu@@@m the ka8 QIﬁlb'b?eveh&tHé‘?es%mQ%G 'Bffr(% behgcess 1

or process t’he sol vent I's selected from water al cohol

t et r ahyedniEmiratad with exeesp starting mathrief orsodium Bydiexige. di chl or omet hane and

m xtures thereof. In another enbodi ment, the solvent is selected from

Cl- Coal cohol, tetrahydrofuran, 2-nethy |tetrah dr of uran, tol uene,

di chl orlbiseossihle tareroveradditiesat samraund of f?”ﬁh'@t(%érronbﬁ'?ﬁcﬁ‘@ﬂth@d'ﬂuo'ﬁ"f@ solvent is

Cl CBal g %%-rrohnpraz?@gsm%ﬁna&%l Bpmtethameormtwm ah&n%mﬁ%@tgmeme@syet hanol ,

propano ropanol t anol sec- but anol and m xt'ures’t her eof I n
anot herdl%thlﬁb@n htesmy als; be possitinto perfamphe samsoperaion HinGPT e ment , t he

tsg![ \r’:mpdé%p%rat%%?@gﬁ’éur%@ﬁn@@tfoﬁras anai@rdatld heth R ekt rerﬁ&/‘él.%é{}ﬁm i's
also be possible to combine the recovery of compound of formula () with the recovery of

solvent via these latter processes. The additional compound of formula (1) may be the
anhydrous Form C Polymorph and/or may require further processing in order to be suitable
for clinical use. Such recovery processes should allow for an increase in yield, help reduce
cost of goods, increase overall mass productivity and decrease the amount of waste

associated with the process.

The recovery of methyl-t-butylether and methanol from a methyl-t-butylether/methanol
solvent system may be possible. Such a mixture forms a low boiling azeotrope. Recovery by
conventional distillation would require high energy input and would result in losses of methyl-
t-butylether product to waste. Alternative technologies such as the use of membranes were
investigated together with a hybrid involving distillation and a membrane process. With
pervaporation/vapour permeation, liquid mixtures can be separated by selectively
evaporating one component from the mixture through a membrane. The membrane only
allows the component with the smallest molecular size to be evaporated. The use of a hybrid
pervaporation/distillation unit represents the introduction of a low energy technology. Such
membranes allow the recovery of methyl-t-butylether and methanol to the required purity
(e.g. >99% w/w) and may be purchased from, for example, Sulzer Chemtech GmbH,

Friedichsthaler Strasse 19, D-66540 Neunkirchen, Germany. Such solvent recovery would
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I n one enbodi ment of process 1 or process 2, the conmpound of formula (VII)
isinthe formof a salt or as the free base. In another enbodi nent the
conpound WP 2bowvaswisa (VII) is the free base. I n another egboRRIMBMAG65THe
conmpound of formula (VI1) is a salt. In another enbodi nent the conmpound of
f or mul eavoil ingingratien efgolvesbardhengefar rgaveiiparin g eprissiangdronhipgsibiyeh chl ori de,
hydr Og%n{b%%'p]&ﬁ’anl%tr%&t%ﬁwgés?ﬁ &ds/Tet hanesul fonat e, ,
trifluoromethanesul fonate and phosphate. In a further enbodi nent the
conmpound of forrmula (VII) is a salt selected from hydrogen brom de and
hydrogen chloride. In one enbodi nent of process 1 or process 2, the
conpourld oo¢ aseedhef heinentio, theretiherorigedpdroegss ariprenariag thenyAewsFesm. | n
anot herg ggggg}mra o rgreaduafyf ormula (V) is the free base. In

o]

anot her e Iment the compound of ‘fornmula (VI) is a salt. In a further
enbodi ment the conpound of fornula (VI) is the dihydrogen chloride salt. In
anot her aspect of the invenm have fPound i nproved processes for
preparing the anhydrous Form G-poly f a c%rrpound of formula (I) ON

therg is provided a process 3
f @, compound of formula (1)

(1)

ONa I n one enbodi ment of the invention,
for preparing the anhydrous Form C pol ynonp
conprising dissolving a conpound of for a

—
N

N 0)

followed by solvent recovery using a pervaporation membrane.

In one embodiment of the invention, there is provided a process 3A for preparing the

anhydrous Form C polymorph of a compound of formula (1)

N 0)

comprising dissolving a compound of formula (II)

\(jv S/%

=~ o)

N \[\ N\ °
N J

OH

—=

\

P

N m
N
ﬁo
in methanol and methyl-t-butylether in the presence of solid sodium hydroxide, followed by

addition of methyl-t-butylether, wherein the solvent system in the reactant mixture contains
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i n nmethanol and nethyl-t-butylether in the presence of solid sodium
hydr oxi de, followed by addition of nmethyl-t-butylether, wherein the sol vent
system i rwORe1wsgmsBant m xture contains 30% or | ess net kem@EP2OY/0¢@SIUMe. | n
one enbodi ment the reaction is seeded with the anhydrous Form C pol ynor ph
of t he ¥Frpoleasimethanel byLyadune;)follaweddtyonethane remeal usinge REA@PAFPEr ous For m
C polyqpéﬂeﬁﬁé_the conpound of fornmula (1) wll still be produced w thout
seedi ng. 011/ 054783PCT/ EP2010/ 066577 Such a process provides a direct
means of crystallisation and avoids having to concentrate the mxture to
dryness and then tritarate with nmethy-t-butylether. Thus the process may

al | ow flaengitemetye ephedipenbefdherisrentionntiiess ismrovidad a erosess 4 for arrPapng Hecal

Pr oper td &gdrobd FoRf CRIfnorbR 8 486mBburkPérifdmipsljiyym hydr oxi de reduces the
anount of “water present and makes It easier to control hydrate formation.

I n one enbodi ment, the reacti is carried out at from about 48C to about
55C. By carrying out the régﬁiiﬁg/gt abou C or above the chance of
fornming alternative pol ymor phais-Si-gnhificantly reduced. The about 55C
limt is governed by the solvent boili t./In one enbodinent,

approximately 1.01 equivalents (relative to &Lonmpound of formula (I11))
of sodi um hydroxide is used in the reg;zign, this prevents the resulting

w

product from being contam nated with excess starting material or sodium
hydroxide. It is possible to recover tional conpound of forrmula (I)
fromthe nother |iquor and washes from process 3, by renoval of nethanol or

met hanol and nethyl -t-butyl ether by distillatf’on. It may al so be possible
to performthe sane operation usifg, for exanple, pervaporation or vapour
perneation as an alternative nethod of nethanol renoval. It nay al so be

possi bl @muistgrdigselinotreconeraindrof fasmutedipound of fornula (1) with the
recovery of solvent via these latter processes. The additional conpound of
formula (1) nay be the anhy rph and/or may require
further processing in order tlo for clinical use. Such recovery
processes should allow for an i'ncrea el d,ohel p reduce cost of goods,
i ncrease overall mass productivity and- /the anount of waste
associated with the process. The recovery téwyl -t - butyl et her and

met hanol from a nethyl -t-butyl et her/ met'hanol sol vent system may be

possi ble. Such a mxture fornms a Iom1b§Ly¢ng azeotrope. Recovery by
conventional distillation would reégzge hi gh energy i nput and woul d result

in losses of nmethylt-butylether product to waste. Alternative technol ogies
such as the use of menbranes were investigated together with a hybrid
involving distillation and a nmbrane process. Wth pervaporation/vapour
per meat..qn,., | i.qui 1 i ating one
CompondnenA Bt blcIs iR of B0 SFRTE AR i RELER sl nEXBREER T The
conponeiliowdd by thhedditrah beditsopmopglethearwhsirgie theoadieoay apueritad the rehetianse of a
hybrid Of a4/ LSkl Lap it ink B4 j a | ow
cher gy TENER"E 300 A St bigh Hd PR BRSNSk B RIFS BBa) St her
and netdranethana by velumequi red purity (e.g. >99% w w) and may be purchased
from for exanple, Sulzer Chentech GibH, Friedichsthaler Strasse 19,

D- 66540 Neunkirchen, Germany. Such sol vent recovery would avoid

i nci nerlataneremifodudnt &re reapiibrhe needea witidthe enbydrows B@Pn €mosiaspizofthem f ossi |
fuel co ' r ' ' : t he
nvent | AL RREEC F haha BE bR TR £ CRRABARE Y L ¢
pol ynor @immfund of tompolart) valf stlidrenprbdugeld)withoutrsedingl | owed by sol vent recovery
usi ng a pervaporati on nenbrane.

In this embodiment, the aqueous content is preferably kept to @ minimum in order to avoid
the formation of hydrates, whilst using enough water to ensure the solubility of the

compound of formula (Il).
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I n one enbodi nent of the invention, there is provided a process 3A for
preparing the anhydrous Form C pol ynor ph of a conpound of fornula (I)
conpri si NYORDEIFSHIBBNg a conmpound of forrmula (I1) 7- 0 iPaTFFRMIAMNGISTAN

met hyl -t-butyl ether in the presence of solid sodium hydroxide, followed by
addi t i dn ope embodiment.-theeigplel fireselecipdfremnrimethana gng eangly kx2frthar t he react ant

mxtur%wrﬂéagh%g}g}@@étQW%Pﬁl EP2010/ 066577 30% or | ess nethanol by
ol I owed by net ol r

vol une; f han enoval using a pervaporation nenbrane. In an
alternative enbodi mrent of the invention, there is provided a process 4 for

g[ gpar RGNk RERBIRYEN AHS pfoREER & BRIV At aBolt Q8RO Wbt 78%. BYlcBrr{ihy

out the reaction at about 48°C or above the chance of forming alternative polymorphs is

significantly reduced. The about 78°C limit is governed by the solvent boiling point.

In one embodiment, the aqueous content of the reaction mixture is £3%. In a further

embodiment, the aqueous content of the reaction mixture is £2%.

Such a process provides a direct means of crystallisation and avoids having to concentrate
the mixture to dryness and then tritarate with methy-t-butylether. Thus the process may allow

for a high degree of control and consistent particle size and physical properties.

In one embodiment, the compound of formula (1) may be prepared by ester hydrolysis

comprising the reaction of a compound of formula (ll1a)

N ‘ \/ N o
=N /<O
- N\
N
N (INa)
ol

with an aqueous solution of a base.

In one embodiment, the base is selected from MOH wherein M is selected from Li (lithium),
Na (sodium), K (potassium) and Cs (caesium); M'(OH), wherein M’ is selected from Ca

(calcium) and Ba (barium). In a further embodiment, the base is NaOH (sodium hydroxide).

In one embodiment, the process is carried out in solvent selected from C4-Cgalcohol,
tetrahydrofuran, 2-methyltetrahydrofuran, tetrahydropyran and mixtures thereof. In another
embodiment, the process is carried out in a solvent selected from a tetrahydrofuran and
ethanol mixture; a methyltetrahydrofuran and methanol mixture; and butanol. In a further
embodiment, the process is carried out in a solvent which is a 2-methyltetrahydrofuran and

2-propanol mixture.
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conprising dissolving a conpound of forrmula (I1) 7-0 in an al cohol which
is ethanol or nethanol and reacting with aqueous sodi um hydroxi de, foll owed
by the adspDRoovse3di i sopropyl et her, wherein the agqueouPCTHEPREN6ET7 t he
reaction mxture is 5% and t he sol vent systemin the reactant m xture

cont ai ri8 ajodbasaspedf teHayrmtionrtheretihaivyideda pretassdEor Arepasing kebodi ment t he
reacti MR SRMppuUnd of

f or mul gﬁltF rﬁe(ﬁ%‘@g%ﬁ nglg (Eelli)]ﬁ%?lér}ﬂb(éjﬁ éOf@%%%rﬂggus E(F;Jr%nqgfm%&(;lg?/norph of the
conpourigeadt thegpraeasa fenpreparing RH¥AR 'hh'béOFEN@oﬁJE@@h%“ﬁd%Eea%@dl ng. In this
enbodi nent, the aqueous content is preferably kept to a mninmumin order to
avoi d the formatl on of hydrates, whilst using enough water to ensure the
sol ubi |Ihme@mmﬁwmﬁb@@nﬁpwdﬁ%d@rﬁm@$ 91 fpr. prepgying a compound of formula (I11):

2011/ 054783PCT/ EP2010/ 066577 I n one errbole'rent t he al cohol is selected
from net hanol and ethanol. In a yurther ey bodi nent the al cohol is ethanol .

I n one enbodi ment, the processyTs gondbcted at from about 48C to about 78C.
By carrying out the reaction at abg 48C 61 Ebove the chance of forning
alternative polynorphs is significantty reduced. The about 78C limt is
governed by the solvent boiling point. In g enbodi nent, the aqueous
content of the reaction mxture is 3 )/;@ In & further enbodl ment, the
aqueous content of the reaction m xture s 2 )/ 0. Such a process provides a
direct nmeans of crystallisation and avaqinds having to concentrate the
mxture to dryness and then tritarate with methy-t-butylether. Thus the
processwrl’m%‘[?”al | ow for a high degree of control and consistent particle size

and phy@l .@abel@ét@@efrbmeS[C(Rﬂzlﬂﬂ@‘R@Hﬁ)OCtOOIEDHn[Cth%]n@maomsh)QL[G(RE)HM| ar(41)

may be drolysis conprising the reaction of a conpound
of for K% g@igéﬁz 2, WLere'“ dach 7----0 with an aqueous solution of a
base. In onerg beRdYntly HeCbase-G,Carklyrstted R, barmdEdmaheiresmmbl jdn to

selected fromLi ithiu Na (SOdI um, K (potassium and Cs (caesiun;
M (OH) 2 OméPé’P‘ﬂ(nﬁg) Pad &a¢'bcted from Ca (calciun) and Ba (barium. In a

further enmborig®iepehdintip@s cOHs-OVASHCES @i WNAWIEYI0%F do. R, on the same
carbon may join to form an oxo (=O);

mis 1 or 2; each

n is independently 0, 1, 2, or 3;

Y is a heteroaryl optionally substituted by halogen, -C4-Cgalkyl, -C(O)CHs, -OH, -Cs-
Cscycloalkyl, -C4-Csalkoxy, -C+-Csfluoroalkyl, -C4-Cefluoroalkoxy or -C4-Cehydroxyalkyl;
Rg is Lo-R13 wherein

L,is abond, O, S, -S(=0), -S(=0), or -C(=0);

R13 is -C4-Cealkyl wherein -C4-Csalkyl may be optionally substituted by halogen;

R; is selected from -C;-CsalkyleneC(O)OC,-Cealkyl, -C1-CsalkyleneC(O)OH and -C4-Cealkyl;
R11 is -L10-X-Gg, wherein

L1 is aryl or heteroaryl;

Xis a bond, -CH,- or —-NH-;

Gs is aryl, heteroaryl, cycloalkyl or cycloheteroalkyl optionally substituted by 1 or 2
substituents independently selected from halogen, -OH, -CN, -NH,, -C:-Cealkyl, -Cs-
Cealkoxy, -C-Cefluoroalkyl, -C4-Cefluoroalkoxy, -C(O)NH, and -NHC(O)CHa;

Ri2is H or -C4-Cgalkyl; or a
salt thereof;

comprising the reaction of a compound of formula (1V)
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I n one enbodi nent, the process is carried out in solvent selected from

Cl- Coal cohol , tetrahydrofuran, 2-nethyltetrahydrofuran, tetrahydropyran and
m xt ur es WhepH@is4788n anot her enbodi nent, the process i sPCAMPREANGGHT7 i n a
sol vent selected froma tetrahydrofuran and et hanol m xture; a

met hyl t et rahydr of uran and net harfol_mxture; and butanol. In a further
enbodi nent, the process is carried n a solvent which is a
2- et hyl t et rahydrof uran and 2- props ad xtad¥fe, WO

provi ded a process for preparing key inter Lates of fornmula (111),

i ncl udi ng conpounds of fornula (11la), ps”defifed above, for use in the

process for preparing FLAP inhibitors via a Fischer Indole reaction. In one

enbodi nent, there is provided a processpa for preparing a conmpound of

formula (111): R6 wherein, Zis selected from 1C(R1)21,,[C(R2)21n,

1C( R2) 24 tRgreaf, , 0, -O[ C(R1) 21n{ C(R2) 21n, or - [C(R1)2]0[ C(R2)2]n,

wher ei : i S | t - - (1- C6al kyl or two R1

on thqugﬁénaézﬁgﬁﬁﬁgﬁq?%F%ggggﬁggﬁ@é%&%ﬁ%nggfﬁxgkﬁ(gﬁch R is

i ndependtnd bgmpbund@forr@ie(V)- CF3, or - Cl-C6al kyl or two R2 on the sane

carbon may join to forman oxo (=0); misgl or 2; each n is independently

0, 1, 2, or 3; Yis a heteroaryl o) |y substituted by hal ogen,

-01- Ceal kyl, -C(0)0OH3, -0OH, -03- cyclioal kyl, -01-C6al koxy,

-01- C6f | uor oal kyl, -Cl- C6fl uoroal koxy d? -01- Cehydroxyal kyl; R6 IS |-2-R13
U

2011/ 054783PCT/ EP2010/ 066577 In a further N;spect of the invention, there is

wherein L2 is a bond, 0, S, -S(=0), - 0)2 or -C(=0); R13 is -01-Ceal kyl
wherein -01-C6al kyl may be optionally bstituted by hal ogen; R7 is

_Sg'l_e%gﬁéﬁiﬂrﬂga%'%é ¥ LiefRG8) AR LofBlLKY b forrita (! ky! eneC(0) OH and

in the presence of an acid and solvent.
In one embodiment, Z is -O[C(R1)2]m[C(R2)2]n, R1is H, mis 1 and nis 0.

In one embodiment, Y is heteroaryl optionally substituted by -C4-Csalkyl. In another
embodiment, Y is pyridinyl optionally substituted by -C4-Csalkyl. In another embodiment, Y is
pyridinyl optionally substituted by methyl. In a further embodiment, Y is 5-methyl-pyridinyl.

In one embodiment, Ry; is -C4-Cealkyl and L, is S, -S(=0) or -S(=0),. In a further
embodiment, Ry is fert-butyl and L, is S.

In one embodiment, R; is C4-CealkyleneC(=0)OC-Csalkyl. In another embodiment, Ry is
C,alkyleneC(=0)OC;alkyl. In another embodiment, Ry is -CH,C(CH3),C(=0)OC-Csalkyl. In
another embodiment, R; is -CH,C(CH3),C(=0)OCHes. In a further embodiment, R is
-CH,C(CHj3),C(=0O)OCH,CHs.

In one embodiment, Lo is aryl, X is a bond and Gg is heteroaryl. In another embodiment, L1o
is aryl, X is a bond and Gg is heteroaryl substituted by —OH or -C4-Cgalkoxy. In another
embodiment, Ly is aryl, X is a bond and Gg is heteroaryl substituted by —OCH3 or -
OCH,CHs. In another embodiment, L4q is phenyl, X is a bond and Gg is heteroaryl substituted
by —OCH; or -OCH,CHjs. In another embodiment, Ly is phenyl, X is a bond and Gs is
pyridinyl substituted by —OCH3 or -OCH,CHs. In a further embodiment, Lo is phenyl, X is a
bond and Gg is pyridinyl substituted by -OCH,CHa.
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R11 is -L10-X-G5, wherein L10 is aryl or heteroaryl; Xis a bond, -CH2- or
-NH; & is aryl, heteroaryl, cycloal kyl or cycl oheteroal kyl

opt i onal IWo0bgs#I8at ed by 1 or 2 substituents i ndependeRCIEPI@EMOcESET from
hal ogen, -OH, -ON, -NH2, -01-C6al kyl, -Cr C6al koxy, -01-C6fl uoroal kyl,

- 01- C6f | uor oal koxy, -C(0)NH2 and -NHC(0)OH3; R12 is H or -01-C6al kyl; or a

It t :
2011/ 084 7030es T ERBHTBIORELI5 TTGs EPrRoaSh SPPRRIAR, PoomBom S biile o7 and

R12 ardllles defined for a conpound of fornula (I 1) with a conpound of
formula (V) RR7 0 (V)

~ \ o

Q§©) (Illa)

comprising the reaction of a compound of formula (IVa)

=
N l 0}

N

N/NHZ
Qﬁ (IVa)
N
/o
o}
%Wﬂ
O

(Va)

or a salt thereof;

with a compound of formula (Va)

in the presence of an acid and a solvent.

In one embodiment of process 5 or 6, the compound of formula (1V) or (IVa) is in the form of
a salt or as the free base. In another embodiment, the compound of formula (IV) or (IVa) is
the free base. In another embodiment, the compound of formula (IV) or (IVa) is a salt. In
another embodiment, the compound of formula (IV) or (IVa) is a salt selected from hydrogen
bromide, hydrogen chloride, hydrogen iodide, p-toluenesulfonate, methanesulfonate,

trifluoromethanesulfonate, phosphate, citrate, tartrate, formate, acetate and propionate. In a
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wherein R6 and R7 are as defined for the conpound of forrmula (I11) in the
presence of an acid and solvent. In one enbodinent, Zis

-0[ C(R1) 2¥02p0(R23821n, RL is H mis 1 and nis 0. |In oRETHEPROAIONSAT, Y isS
heteroaryl optionally substituted by -Cl-C6al kyl. In another enmbodinment, Y
is pyr |fdl‘th\€§flendmdlf’@¢fﬁl the cembend eftfernuly IV rar (B6aiikgalt salestethibendydwapadi nent ,

Yis pyﬂrhﬂlo‘éyalnd o;g;lgﬁlch%ngéjbst|tut ed by methyl. In a further embodinment, Y
is 5-nmet pyri I'n one enbodi nent, R13 is -Cl-C6al kyl and L2 is S,

-S(=0) or -$( 0)2 In a further enbodlnent R13 is tert-butyl and L2 is S.
In one m%he%@%eﬁnerﬁ a&r%c iyd w@&ﬁm@e@&ko@%% Cldlcaiapt her
enbodi nment I's a4 a 'eneC(=0) 0C1_6al

k I n anot her enbodinent, R7 is
- CH2C( GP{Bé)fB@(Gf@f)aOdiﬂ@wltRWhydeu@ﬁoWﬁ@f a@%ﬁﬂ?ﬂlﬂrﬁ’é tereqtzinjanother

- CH2C( %‘?{%@cﬁ% )tﬁ%ﬁvthrk @elédﬂéd hé&h ae(ffp@gélm 1tetF§7ni/H%furan 2-

- CH2C( I'n one enbodi nent Is aryl, X is a bond
and 66 methpiatahydipfuran and @Jﬁ@!rﬁéfheé@ﬁiddlaﬁéwpr embogimest, &g $0lvext issa @-bond and

& is r@taﬁ:roﬂéllr%lecﬁ'é&@ ‘éi‘ﬁaﬁgl ropgﬁopénd' @fl@@ih@@@( In bﬁur@r@%ﬁﬁfodﬁ@@d' ment ,

L10 is ar het eroaryl substituted by -

OCH2 CH3he rsﬂlvarﬁdﬁ ﬁmlxtéW&mﬁwltetLathroglr@’hé’n@‘ppaf)d e8d ®alsnd and G6 |s

het eroaryl substituted by -OCH3 or -OCH2CH3. In anot her enbodinment, L10 is
phenyl, X is a bond and G5 is pyridinyl substituted by -OCH3 or - OCH2CHB.
In a fdmonerenmﬁmnrw@hmrocm(ﬁ pIsd, piveagiel is xcaroxylip gsid. laramotber egmbpgimeat:ny |

subst i tiyt edrpByy Ilc%%g)é@lectbe fr‘%ﬂplrhg Fo@%@?sﬂﬁd’@)ﬁlsé L@h’% dcRi, BRRVAEHE dartarRr 0CESS

6 or preparlngaco oun for ---- I’ISIn the reaction
of a cogbaneticicid, cmrmnalqacwaputaﬂo'a a§@|| ﬂlb@n@yé@rtarW@lﬁ 8" efdend of

for mul adllgé@))yl tartér\@a)md monohydrate or dibenzoyl tartaric acid anhydrous), ditoluoyl tartaric
acid, malic acid, maleic acid, benzoic acid, 3-phenyl acetic acid, triphenylacetic acid, phtalic
acid, 2-hydroxyphenylacetic acid, anthracene-9-carboxylic acid, methoxyacetic acid, tartronic
acid, glutaric acid, oxalic acid, trichloroacetic acid, camphoric acid, ethylhexanoic acid,
napthylacetic acid and mixtures thereof. In another embodiment, the carboxylic acid is
selected from the group consisting of isobutyric acid, citric acid, tartaric acid, acetic acid,
propanoic acid, butanoic acid, dibenzoyl tartaric acid (for example, dibenzoyl tartaric acid
monohydrate or dibenzoyl tartaric acid anhydrous), ditoluoyl tartaric acid, malic acid, benzoic
acid, 3-phenyl acetic acid, triphenylacetic acid, phtalic acid, 2-hydroxyphenylacetic acid,
anthracene-9-carboxylic acid, methoxyacetic acid, tartronic acid, glutaric acid and mixtures
thereof. In another embodiment, the carboxylic acid is selected from isobutyric acid, citric
acid, tartaric acid, acetic acid, propanoic acid, butanoic acid, dibenzoyl tartaric acid (for
example, dibenzoyl tartaric acid monohydrate), ditoluoyl tartaric acid and mixtures thereof. In
a further embodiment, the acid is a carboxylic acid selected from dibenzoyl tartaric acid (for

example, dibenzoyl tartaric acid monohydrate) and isobutyric acid.

in one embodiment of process 5 or 6, the acid is a mixture of two or more acids. In another
embodiment the acid is dibenzoyl tartaric acid in mixture with a co-acid selected from citric
acid, maleic acid, oxalic acid, trichloroacetic acid, sodium hydrogen sulphate, camphoric
acid, phosphoric acid, potassium dihydrogen phosphate, ethylhexanoic acid, isobutyric acid
and napthylacetic acid. In another embodiment the acid is dibenzoyl tartaric in mixture with a
co-acid selected from citric acid, trichloroacetic acid, sodium hydrogen sulphate, isobutyric
acid and napthylacetic acid. In a further embodiment the acid is dibenzoyl tartaric in mixture

with citric acid.
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in the presence of an acid and a solvent. In one enbodi nent of process 5 or
6, the conmpound of fornmula (IV) or (IVa) is in the formof a salt or as the
free basewoizniiaise8ier enbodi nent, the conmpound of for mulPQTEPA100665(T Va) i s
the free base. In another enbodi ment, the conpound of fornmula (I1V) or (1Va)
is a salt. In another enbodi nent, the compound of fornmula (1V) or (IVa) is

a salt Iﬁ%h@ﬁ@%d{nﬁéﬁ%ﬂyr%&é&@ 1, fé%ctictmglr(ﬁﬂ%e oahhGFdnd Spol ot @Skt odi de,

p-tol uenesul tonate, nethanesulfonate, trifluoronet ane%ulfonate,oghosphate,
ci t r at &0 €alntanather embpdiatest, thewegtien iagaried opt Heratabout 3P g to ahgyt 60°C. Ina
2011/0 R - : i , ({0 of fornmula
(1V) O?ﬂ%ﬁ%ﬁ%%#?ﬁ%%ﬁ?ﬁgg e§§%§H%$@§{ﬂ§3¥ﬁgggﬁﬁpgﬁ%ggogﬁﬁﬂﬁgggbgen chl ori de.
I n one enbodi nent of process 5 or 6, the solvent is selected froma

C - Coal I i 2- et : AN i rdi j Xtures
thereo#?ﬂ?gbgﬁﬁsﬂggm%%%gg#ﬁgﬁﬁégAgﬁégpegﬁ%r?Eyggﬁggfgchgﬁiggﬂ%%%o al cohol
t et r ahytarteriascithandcitrigecis) by eertighfpamayplelapsidyrl salvatue €s2t her eof . I n anot her
embodi r}ﬁ%\éltséh{éﬁy%h Sflfolloded B actdRLEANRh §8L68! SfhfdsMURIPRAG kcid21tPr opanol

and m xtur ereof. I urt her enbodi ment the solvent is a m xture of

2- met hynaelsa kg @essitle dnextmop emeitble- tudiPenaey fartarin agide oeamisdieriz HPEBTOYr ocess
5 or 6, e 864 dnd SitrR aﬁ:ﬂ{) lﬂﬁé%'s’oﬁleﬁﬁefb. 2l RetBNRAR) I BP0 ITBSIc pfH%hd _
carboxyﬁlc acld is selected fromthe group conS|sI|ng of 1sobutyric acid,

ci tri c raeyde intmandiferceagation dirgetl pebweyefalliging famahie saiveat (eigutdyriiecraci d,

di benz tari Lkid{f or exanple, dibenzoyl tartaric acid nonohydrate
or dibgﬁggéﬁg%%gpggﬁff?ééﬁq; anhydrous), ditoluoyl tartaric acid, malic acid,
mal ei ¢ acid, benzoic acid, 3-phenyl acetic acid, triphenylacetic acid,

phtal i qnaghher 25dBEE5QNY VEAYAAREL i€ pRRIdd a%?%&é@%?br%?é%gbé’ﬁd%b&rﬁl%fd

met hoxyacetic acid, tartronic acid, glutaric acid, oxalic Tacid,

tri chl dewade(ll)c acid, canphoric acid, ethyl hexanoic acid, napthylacetic

acid and m xtures thereof. In another enbodi ment, the carboxylic acid is
sel ected fromthe group consisstiing of isohybgﬁic acid, citric acid,
tartaric acid, acetic acid, opanoi.c_acid, butanoic acid, dibenzoyl

tartaric acid (for exanple, dibenzoyl] t ic acid nonohydrate or

di benzoyl tartaric acid anhydrous), di rtaric acid, malic acid,
benzoi ¢ acid, 3-phenyl acetic acid, triphenylacetic acid, phtalic acid,
2- hydr oxyphenyl acetic acid, anthracene-9=carboxylic acid, nethoxyacetic
acid, tartronic acid, glutaric acid an xtures thereof. In another

enbodi ment, the carboxylic acid is ected fromisobutyric acid, citric
acid, tartaric acid, acetic acid, propanoic agjd, butanoic acid, dibenzoyl
tartaric acid (for exanple, di§9n; ylN tartaric acid nonohydrate), ditoluoyl

tartaric acid and m xtures thereof. In a further enbodinent, the acid is a
car boxyli i | ected from di benzoyl tartaric acid (for exanple,
dibenzd@#§%ﬂﬁb§F?€ aci d nonohydrate) and isobutyric acid. In one enbodi nent
of procemspriingra ocedsdon@iedarning acemgaundeof &r Iltsr) agieBinescapye, and ALt her
enbodi ; g i q&ﬁﬁy 16 F LaLjk thedGled In mxture with a co-acid
selectggﬂ@?dn 3?5??@b§€ﬂ5? ma é%%)gc% , of@%%b acid, trichloroacetic acid,
sodi um hydr ogen sul phate, canphoric acid, phosphoric acid, potassium
di hydr RhASR & [ & 6o i Sroufd 8RB rRgatfy! acetic
aci d. ﬁﬂ%gﬁot her nﬁérrrggﬁér}mwnérgt ﬁgwggfo(f@gs d?rtgjzﬁé%;g/? % arnfpg)lrui c I nr_malxt(m/e Wt h
a co- actrch sad theneet Irf a duriher empediaentitheter is ErIvidescROressacion prepedn@itn hydr ogen
sul phat i F¥rinGiadfl d and napthyl acetic acid. In a further enbodi ment
t he aci%’?%&gpgeréogllﬂt%rtari cin mxture with citric acid. W
2011/ 054783PCT/ EP2010/ 066577 I n one enbodi nent of process 5 or 6, the
reaction 4 [

. tictheQterfibn brREL P Q1eabodedl, #RGMIN thY CombBuRIotBfhul
enbodi n@ndtn? a%ﬁéeé react F\z)en |Brs]fpcar rélaegju%t?t &%é om agount gogmk)ou about 60C. In a
f ur t her (Ilayiortisatatedt he reaction is carried out at from about 20C to about
50C. It may be possible to recover the acid (e.g. dibenzoyl tartaric acid)
or acids (e.g. dibenzoyl tartaric acid and citric acid) by partial renoval
of resilduwmk esahiodimnent Céthg. inventipeifteye isarreddgdia lercapgd ProCeIWefas preparing
acidifi i i hd, such as hydrochloric acid. It may al so be
possibI%§§%8§%¥$gE?ﬁ?ﬁ£&gcid (e.g. dibenzoyl tartaric acid) or acids (e.g.
di benzoyl tartaric acid and citric acid) into a solvent (e.g.
2-met hyl tetrahydrofuran) at acidic pH and recycle into another reaction
directly, or by crystallising fromthis solvent (e.g. toluene or benzene)
and then re-using. In another aspect P the invention there is provi ded a
process 7 for preparing a conpound of forrmula (I1)



or a salt thereof; conprising a process for preparing a conpound of fornula
(111a) as defined above, and then converting to a conpound of formula (I1)
or a sal twoRerigs#7831 n one enbodi nent there is provi ded RCHEFCEHSH6657T or
preparing a conpound of fornmula (Il1) or a salt thereof. In a further

enbodi nent there is provided@i;ﬁgziess 7 for/ preparing a conmpound of
formula (I11). In one aspect of tlhe inventifon.process 7 is tel escoped,
wherein the conmpound of formu irswnot isolated. In one enbodi nent

of the invention there is provided alt oped,/process 7A for preparing a
conpound of forrmula (11) WO 2011/054783PCT/ EP2010/ 066577 or a salt

t hereof; conprising a process for preg@g a conpound of fornula (11la) as

defi ned above, followed by ester hydr s with a base, in the presence of
a Cl- Co6al cohol and a tetrahydrofuran ol vent, and then converting to a
conmpound of fornmula (Il1) or a salt /thereof. In one enbodi nent of the
invention there is provided a tel es qped procéss 8A for preparing a
compound of formula (1) conprising a process for preparing a conmpound of
formula (111a) as defined above, foll owed by ester hydrolysis with a base,
i n the greeseliibereof a Cl- C6al cohol and a tetrahydrofuran as sol vent, and

then cop rfsisnﬁ%&@%%g(??g@g?iﬂﬂwﬁc’% %(;r%cmﬁ!d%f £dr %Jla;(zllaﬁ'ag d@ﬁﬁ%‘&dé;[tf%%tfoﬁgw ocess

7A or proces . carried ou rom abou to about
70C. | royeesterftydenlyséniitila hesa. in theeoressace oba GiEeelaphal @ad edetraftydrafyen @5out  30C

t b : i ' MOH wh in Mi
sel oot e BS e A CrRAg R Ebmebiift o2 B8 SR MR & (cacsi um
M(OH) 2 wherein M is selected fromCa (calciun) and Ba (barium). In a

furt hegﬂ%@g%@#&@%ié?@gg@?&bémm p(roc\%gdlﬁqemé%&?g H%%ess éﬁQor preparing

2011/0
a compound of formula (l)

comprising a process for preparing a compound of formula (llla) as defined above, followed
by ester hydrolysis with a base, in the presence of a C4-Cealcohol and a tetrahydrofuran as

solvent, and then converting to a compound of formula (I).

In one embodiment of process 7A or process 8A, the reaction is carried out at from about
5°C to about 70°C. In a further embodiment, the reaction is carried out at from about 30°C to
about 55°C.

In one embodiment, the base is selected from MOH wherein M is selected from Li (lithium),

Na (sodium), K (potassium) and Cs (caesium); M'(OH), wherein M’ is selected from Ca

(calcium) and Ba (barium). In a further embodiment, the base is NaOH (sodium hydroxide).
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In one enbodi nent the solvent is a mxture of a Cl-C6al cohol and a
tetrahydrofuran. In another enbodi nent the solvent is a mxture of a
Cl- Coal coNoOlR0ad4B3met hyl t et rahydrofuran. In a further egHoRRIMBMAG65THe
solvent is a m xture of 2-propanol and 2-nethyltetrahydrofuran.

2- Met hylhoee eatbpdinsing thersalvenkis@wmixtuse bka &1-Cgaleetiol apd edetriydipiurgp. In

tet rahyagiop{e%ﬁmodiwwn&pg doRlchBRYAhRILE BMa Co.OTRE | bR @@H@«ﬁyl%gaan ofufan,

obt ai ne rom r enewab sources such as agricultural by-products. Reduced
m sci bilhiatfyrthgriembedinegnt firrespvantisar @ixtuie OhZsenaariandod-tiedtyltpisahydeduran
advant age when consi dering solvent recovery opportunities. It may be
possible to recover the 2-methyltetrahydrofuran and 2-propanol solvent. A
st andar&Mgthyitetrahydraurandsiindver tb de aepreed digrmalivpie @Ef?blﬁﬁﬁfufa”t- Haliksse of a

menbr aq?tré%%f@rtainPﬂ-n%ﬁryﬂil%f?ﬁﬁyjﬁpﬁgrlaﬂbé’bﬁ@tafn% fBrPeReRatle sBBYe®Eli@ astn even

more effici‘ent recovery. Such solvent recovery would avoi d incineration of
sol ventagigdituialiyerradyasl iReduesd miscibity with watesmoen comppiedsyith teti@ydediwigast i on,
and a riedueth o ha§OWheRbosiiRdRg sbited EUEIAPEpRRRAREs Of the invention

t here ils pI‘O\?i \ell?i ggprogescs) 8 fo? Sprgpari ng a IC():p(:)Eﬁrrpoun%I of formula (I) 7-0
conprising a process for preparing a conpound of fornula (11la) as defined

b ' i | £ refur Pr und f
above I??@}/%Q%@S?\B}%@Féé&% E}EQZ%&H RGurBfu néerf[)?]r?a'ié Brdphhol SSREROWNdS 0

formul a d (Va) ma prepared usin simlar to those
descr i bafendand distilfagipe mouldpffes effigigntzspparation duhiaeiuge of a fMfsnkiangp serfdatis dSor nul a

Va) is &R S | Shasa Y&l e,
,(Aur er a < c?éenlﬁdﬁ%?%rﬁg%ésgﬁg%ggﬁ V(?grpﬁtélr a |&d:¥§ie(gc{]v§ﬁ3(. ?@/g'g Sﬁay be
PR

pr epar egcasinyoudeeidinanerptiary ofsglvenicang! hease girp InKOPaMEoNAHIeM cat i on
No. GBfgs%@@%lgeé%usM sﬁ@g]{rw&!ﬁxm intéb%tsﬁgmeynd of fornula (I1Va) may be

prepare reaction a conpound of formula (VI1) (VI) or a salt
t her eof ;

In a further aspect of the invention there is provided a process 8 for preparing a compound

of formula (1)

N | AN o
N //
ONa
\
N 0)
N
/\O

comprising a process for preparing a compound of formula (llla) as defined above, and then

converting to a compound of formula ().

Compounds of formula (V) and (Va) may be prepared using methods similar to those
described in US Patent No. 5,288,743. Alternatively the compound of formula (Va) is

commercially available and may be purchased from, for example, Aurora Screening Library.

Compounds of formula (V) and (IVa) may be prepared using methods similar to those
described in UK Patent Application No. GB 2 265 621A.

Alternatively, the compound of formula (IVa) may be prepared by the reaction of a

compound of formula (VII)
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in the presence of a base and a suitable solvent. In one enbodinment, L is
selected fromchlorine and brom ne. In another enbodinment, L is bromne. In
a furtherworbodiswsat, L is chlorine. In one enbodi nent, PCHEPRESB6G537

sel ected MOH, M2003 and MHCO3 wherein Mis selected fromLi (lithiun), Na
(sodium, K (potassium and Cs (caesiupm.,/ T
di azabi cycl o[ 5. 4. 0] undec-7-ene; and R(R'R'N wherein R, R' and R- are each
i ndependently CrCsal kyl. In another liment, the base is MOH | n another
enbodi mrent the base is NaOH (sodi i Hydroxi de). In another enbodi nent the
base is KOH (potassium hydroxide).\ | # anot her venbodi nent, the base is

R R'R'N wherein R, R' and R'}yu% edch i ndependently Cl1-C salkyl. In a
further enbodi nment, the base i's RR'R'"N and R, R' and Rare each ethyl. In
one e e base is present to neutrallse or part neutralise any
aci d. nqﬁqgﬁgq@ﬁg%glnent the pH of the mxture is 4.0. In another enbodi ment
t he pH wWfereing igia)eaning groupir om about 6 to 7.5. In one enbodi ment, the

reacti om about 15C to about 21C when L is brom ne.
In ano?ﬁgtgcﬁﬁﬁﬂhﬁgﬁﬁﬂﬁ¥ﬁ%\@Lact|on is carried out at from about 40C to
about 50C when L is chlorine. WD 2011/054783PCT/ EP2010/ 066577 I n one
enbodi ment, there is provided.a ocess for preparing a conpound of formula
(I'va) wherein the solvent is s ed fromwater, Cl-C6al cohol,

t etrahydrof uran, 2- nethyltetra toluene di chl or onet hane and

m xtures thereof. |In another enbodi nent e s@) vent is Cl-C6al cohol. In
anot her enbodi ment, the solvent is selected #rom Cl- Ceal cohol ,
tetrahydrofuran, 2-methyltetrahydrofurap, toluene, di chl or omet hane and

m xtures thereof. In another enbodlnent t he solvent is Cl-C6al cohol. In
anot herorengsidherest . the sol vent is selected from ethanol, 1-propanol,

2- prOPQH%kam%s&%%@ﬂ%“msé%ﬁ@%&%ﬁ&ﬁe§8ﬁeﬂ‘XtheS thereof. In another

enbodi ment, the solvent is 2-propanol. In another enbodi nent, the sol vent
is 2- propanol and water. In another enbodi ment the solvent is water. In a
furt herm%ﬁ@%%&anﬁenttm@ s%%'cté%rﬁorﬁ éhlbﬁﬂé MY SHORAirY. ﬁnandtmbr%o@rmml mant, the
compound of formula (VIT) is in the formof a salt or as the free base. In
anotherm@W%EHFW%ﬂFmetﬁ@b@BWﬁﬁhhds@W0$EWnula (VII) is the free base. In

anot her enbodi nent the conpound of fornmula (VIl1) is a salt. In another
enbodi nent, the conpound of forrmula (VIl) is a salt selected fron1(ydrogen

br oni deln ong@mhginarty the bage isipgtactageiOHo Nkbaes apd MbiGienukaiein A i selecte

met haneﬁ&%fm{mﬁlﬁn) N%'(Eédi%?%(bbt%@%hﬁ?Bﬁ@@%%a?é%iimﬂh@%phate In a further
enbodi nent he conpound fornmul a 1) is a sait selected from hydrogen

br omi ded'a?ffﬂil)'qywﬁffb‘b@ ngeg-Grengeand RRoRe Nemissein feriR, aRthB ™ @patihd of fornul a
(M) i S|n!j(—i-‘betnla@nﬂcyo(.'f1':@5?%1]1kyii I§§||1(§th9rrerﬁl§odi|ﬂ§ntf fh%%a@@%el\ﬂoﬁ-ﬂlrﬂé}%tmrenﬂmaﬂﬁédmm

t he conpound formula (VI) the free base. In another enbodi nent, the

conpountfie bpse t§r'\*ﬁ@|é(5(09!lam h)gdrgmgg) {n anaihey Wﬁﬁ@”tmd%ﬁp PRESE¥Mound
of for ”Wd?o)&&él )In'a%ofh@?eﬁbadlq{eﬂg% Sé’ﬁe% RIS A WheFEhﬁRCR”%ﬁH'Pﬁ &b efa@Iﬁ mul a

(VI) may Pare &/ he reaction of a conpound formul a VIII
7. _|_nc_je_zpenden y. C+-Csalkyl. In a furtherempadimeptjhe base is RR ‘RN and R’,

are each ethyl.

In one embodiment, the base is present to neutralise or part neutralise any acid. In one
embodiment the pH of the mixture is 2 4.0. In another embodiment the pH of the mixture is
from about 6 to 7.5.

In one embodiment, the reaction is carried out at from about 15°C to about 21°C when L is

bromine. In another embodiment, the reaction is carried out at from about 40°C to about

50°C when L is chlorine.
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(M11) or a salt thereof; with aqueous sodiumnitrite in the presence of
hydrochloric acid to formthe diazoniumsalt foll owed by reduction of the
di azoni urweab11/0sk183one enbodi ment, the di azonium salt | $CTERACIOH6ST h an
agent selected fromascorbic acid, sodium sul phite, sodiumnetabisulfite
and sodnene leydodisuant,ithere is proxided Agrocass definferaringraeomiioans af oAmyal(Va) s

reducedith ROLUUR GO o6 SOELIRHT TRFIERFL0L 000577 I n one
enbodi nment e conpound {ormﬂ I'sin the formof a salt or as

t he frereetbwseérahycﬂfowm h@!ﬂe@n’d@b|0m<ttham91@“d:@ﬁ%9ﬁﬁleﬁ0ff'6r9ﬁmh§r(VI 1) is the
free b Odll lﬂnﬁ%r%%rveﬁﬂﬁ@j'@gl%holtIh%nﬁ@\@PQMBQmmenf daient M deldctds a salt.

I n anot od| ment e conpound formula (VII'l') 1s a salt selected

from hyfm%@s@lﬁ@hﬁ' d@trarwlcnf@r@eanﬂtwtiew@hydmfurre@gt@wenedﬂI@lﬁoromethane and
p- t ol ugpRRMEd PBRIE. |?aﬁ$thé,n&ﬁwof.mgatt fhre §oWeH .wszfgsrctaﬁaemtanfo%ate phosphat e,

ci trate, tartrate, ormat e acetate and propi onate. In a further
enbodi modlmﬁ@t herebyands 6elesisd hiomethanali -piopasel] 2-peepaaek BUIANEMSASdr ogen

brom deg, PM@W@% ‘r‘r'iHerSf' Aeanotr g%oglmg'tﬁ@%lveﬁtrk@ ggc%%ﬁél.slnb%omr(:h t he

di azonl um sa Is carried out at from about to about 5C. In
one entsuohadimentt the sszbvanltlsarpr@wa@bandjwmdn gseiher erabedimenfrthe salvenits at <10C.

|0 One ASRER affErbBRRH ol LA RIAERaR ol iR ePari ng & conpound of

f or mul e process for preparing a conmpound of formula (VI) are
t el escoped, wherein the conpound of fornmula (VI) is not isolated. In one

enbodi niﬁ%e%inaotaﬁnér@\&ﬁgkwaoﬁrlaeaf%man(\ﬁrw'.sdiﬁ%@fotnﬁIoeéggwgda@fh%qma%é for

preparing a comnmpoun or mul or a salt thereof; conprising a

pr ocessnfappther @@é@@ﬁ@nhﬂ@ﬁ%’@ﬁmd@fformﬂﬁm\/ﬁ) is\he freg bager imanpth@iove, fol | owed
by a pr&ﬁtﬁﬁﬁnéﬂﬁh@&ﬁﬂﬁ?dd@%f@orﬁ%@@)ﬂ?% é)éaltfWéﬂﬁtﬁer@ﬁ@blrﬁ&t%éwﬁgoww
conmpoun ormul a

wherein't is not isolated, and then converting

to a codpeandp 8})')13@ palt @'thqiqfrom&yd'ﬁ)ée@Mﬁwr%nﬁﬁ@”ﬂﬁ\mﬁfqgﬁﬁ there is
provi degdyige | RIARMRBG NI FRERNES foRhteP AR o h e AR atE shdhkpkat] 1A o 1)

further embodiment, the compound of formula (VII) is a salt selected from hydrogen bromide

and hydrogen chloride.

In one embodiment, the compound of formula (VI) is in the form of a salt or as the free base.
In another embodiment, the compound of formula (V1) is the free base. In another
embodiment, the compound of formula (V) is a salt. In a further embodiment, the compound

of formula (V1) is the dihydrogen chloride salt.

The compound of formula (VI) may be prepared by the reaction of a compound of formula
(VI

or a salt thereof;

with aqueous sodium nitrite in the presence of hydrochloric acid to form the diazonium salt
followed by reduction of the diazonium salt. In one embodiment, the diazonium salt is
reduced with an agent selected from ascorbic acid, sodium sulphite, sodium metabisulfite
and sodium hydrosulfite. In another embodiment, the diazonium salt is reduced with sodium

hydrosulfite
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[---- 0 conprising a process for preparing a conmpound of formula (VI) as
defi ned above, followed by a process for preparing a conpound of fornula
(I'va) as wof2onéad4mbove, wherein the conpound of fornul aPCVIEP2018/0665T77

i sol ated, and then converting to a conpound of formula (I). The conpound of
formula (MII1) may be prepared by the reaction of a conpound of fornula

(1X) (Ih&e%hb%dﬁ‘?éntt m@g&ﬁ?&undvaftr&g@%d \H'In)‘|£‘mﬁ€¥drﬂweof'ansa"l’trbr%%‘ﬁ?é"f?éé c

sol vent, such as et hano n one e dinent the m xture i s heated under
refluxlehd”H@QH@@@mb@ﬁhwﬁt&ée@ﬁhwﬂwﬁyﬁﬁﬁ@ﬁbdy”Hﬁﬂ@eﬁveé@éﬁﬂﬂéﬁowprhydrogen

chlori dé?ntlrd?jlrﬁ%eot'é‘ne%gHﬁB %d ?ﬂ’%%ﬁtﬂé (\?IH?@ aa§altaﬂ\ ﬁo@@?%hboﬁﬁ{en@?ﬁé@&ﬁ ound

2- pr opano onpoun ormul' a (ﬁrepare y the reaction of
a conpaifemyfa Wd'l*)miu pgalt xelpctedfrom hydyogsn Qio@tﬂet hy @@@b‘?hlowe’i Rydfog&hpound of

formul go§; | )-toluenesulfonate, methanksulfonate; triflueromethdrésionate, phosphate, citrate,
tartrate, formate, acetate and propionate. In a further embodiment, the compound of formula

(VIIl) is salt selected from hydrogen bromide and hydrogen chloride.

In one embodiment, the process by which the diazonium salt is formed is carried out at from
about 0°C to about 5°C.

In one embodiment the addition of sodium hydrosulfite is carried out at <10°C.
In one aspect of the invention the process for preparing a compound of formula (V) and the
process for preparing a compound of formula (V1) are telescoped, wherein the compound of

formula (V1) is not isolated.

In one embodiment of the invention there is provided a telescoped process 1A for preparing

a compound of formula (I1)

- O
N AN o
N /)
/\) OH
W
N an
N
ﬁo

or a salt thereof;
comprising a process for preparing a compound of formula (Vi) as defined above, followed
by a process for preparing a compound of formula (IVa) as defined above, wherein the

compound of formula (V1) is not isolated, and then converting to a compound of formula (l1).

In one embodiment of the invention there is provided a telescoped process 2A for preparing

a compound of formula (1)
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or a salt thereof; in the presence of a base, and a solvent. In one
enbodi nent, the base is potassium carbonate. In one enbodi nent, the sol vent
i s et hanoWo 2pri/iswe3enbodi ment, the reaction is heated uRGEEPREDI066577
Al ternatively, the conpound of formul a (VIII) nay be prepared by the

reduction of a conpound of fo la (XVI) ... cZo. ..
" C e "O N \(xvo or apfsalt thereof wi th hydrogen in
the presence of palladiumin S uch as tet rahydrof uran. The

hydrogen chloride salt may then be na dlylon of hydrogen chloride in
a non-aqueous solvent such as an al cohol, exgnpl e, 2-propanol. The
conpound of forrmula (XVI) nmay be prepar by the reaction of a conpound of
formula (XV) HO N2 \

\ )

comprising a process for preparing a compound of formula (VI) as defined above, followed
by a process for preparing a compound of formula (IVa) as defined above, wherein the

compound of formula (V1) is not isolated, and then converting to a compound of formula (1).

The compound of formula (VIII) may be prepared by the reaction of a compound of formula

(1X)
Tl @ §

or a salt thereof; with sodium hydroxide in an alcoholic solvent, such as ethanol. In one
embodiment the mixture is heated under reflux. The hydrogen chloride salt may then be
made by addition of hydrogen chloride in a non-aqueous solvent such as an alcohol, for

example, 2-propanol.

The compound of formula (IX) may be prepared by the reaction of a compound of formula

(XI)
Q b

or a salt thereof; with a compound of formula (XII)

AN

o Cl
N

(Xl
or a salt thereof;
in the presence of a base, and a solvent. In one embodiment, the base is potassium
carbonate. In one embodiment, the solvent is ethanol. In one embodiment, the reaction is

heated under reflux.

39



(XV) or a salt thereof; with a conpound of formula (XIl) I .........
.......... ?-....".........,..CL Nor a salt thereof; in the presence of a
base, andwv@28uloz¢1$8. | n one enbodi nent, the base is pot 3FiEpa010A6650hat e. | n
one enbodi nent, the solvent is dinethylsul foxide. In one enbodi nent, the
reaction is heated at from60 to 70C. In one enbodi nent, the conpound of

formul %%e{ti}/?lg?tg%%@?suﬁ mmﬁulg F\QBFMQ{/ 96 BPéHairega:bﬁmletredumsn gpgpound of

formul a cially aval e and may pur chased from for
exanpl ecomiognd ehforrrilledX¥l) Scientific and Univar Limited. The conpound of

formula (XV) is commercially ailabl e and may be purchased from for
exanpl e, Aldrich. The corrpounzmigw a (XIl) is commercially avail abl e
and may be purchased from for ~NArkchem WO

2011/ 054783PCT/ EP2010/ 066577 I n one eanﬁ!B-nt, t he conpound of fornula

(MI'l) is prepared via a nucl eophilic subsfitufion reaction conprising the
reaction of a conmpound of formula (X) per a salt thereof;

or a salt thereof; with hydrogen in the presence of palladium in a solvent, such as
tetrahydrofuran. The hydrogen chloride salt may then be made by addition of hydrogen

chloride in a non-aqueous solvent such as an alcohol, for example, 2-propanol.

The compound of formula (XVI) may be prepared by the reaction of a compound of formula

(XV)
HO
Tl

(xv)
or a salt thereof; with a compound of formula (XII)

X

Z Cl
N

(Xl
or a salt thereof;
in the presence of a base, and a solvent. In one embodiment, the base is potassium
carbonate. In one embodiment, the solvent is dimethylsulfoxide. In one embodiment, the

reaction is heated at from 60 to 70°C.
In one embodiment, the compound of formula (XI1) is in the form of the hydrochloride salt.
The compound of formula (XI) is commercially available and may be purchased from, for

example, Aldrich, Fischer Scientific and Univar Limited.

The compound of formula (XV) is commercially available and may be purchased from, for

example, Aldrich.

The compound of formula (XIl) is commercially available and may be purchased from, for

example, Anichem.
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with, when L is brom ne, aqueous or anhydrous hydrogen brom de, or where L
is chlorine, aqueous or anhydrous hydrogen chloride, cyanuric chloride,

t hi onyl cWwbapilds48 phosphoryl chloride. In another enb®dirm®Pre10/06&7tonpound
of formula (VI1) is prepared via a nucleophilic substitution reaction
conpr i dhwge embodigaant.i the conpeunsirheromies Ofll) fsorraarad iR)a pHclepPHAIL sUbHiEHtenf ;
wth a ; } j " i ne) or hydrogen chloride
(mhereﬁ%gﬁHﬁé%ﬁﬁrgggﬂg§&%?¥9§ﬁ%hrtrg?ﬁgh%gﬁpﬁggg)the conmpound of formula
(M1) is prepared via a nucl eophilic substitution reaction conprising the
reaction of a conpound of fornmula (X) or alt thereof; with cyanuric
chloride (wherein L is chlorine). In enbodi nent, the conpound of
formula (X) is in the formof a salt the free base. In another

enbodi ment, the conpound of formnul ) 1s the free base. In another

enbodi ment, the conpound of formnul ) is a salt. In another enbodi nent,
the conmpound of formula (X) is a ,( selecteg)fron1hydrogen brom de,

hydr ogen chl ori de, hydrogen ioditke, p-toluenesul fonate, nethanesul fonate,
trifluoronethanesul fonate and phosphate. In a further enbodi nent, the
conpoural agfaltitegreofia (X) is a salt selected from hydrogen brom de and

hydr og i L } ; rii Qut  at
i v AR s T e L U e Tt L
added aaqueoes aenhyHUEhydigaen ehierida sraridicghlofidethigny whlopideot Bheipbaty! 35C.

Al tern qu%le}’lnt%%trfe‘P ERRUAhet theQlofHotind ¥ foimNBYYIPRs BFepRAIRRa ¥indciBophilic

nucl eophilic su st[tutlon_reactlon_coqpr|5|ng the reaction of a conpound of
f or mul esupxyjtutionpeotiony @sarERRAT? FREtADPEeBTIoUNd of forgula(X) of ,eplehrreal t h

f or mul ﬁﬁ&@gg? ﬁyﬁﬁg&f@’? Ir;}n{I of a E%I:IP Iéc))!r?r%as t%gh?ar}g%enbg@gr.l In gﬂ?hg
enmbodi rine}. He a deso grdpodimensd hieudompoxnd pformeay bds pegpared ¥ia anot her

enbodi Rpie, Hﬂ?s RRBA%eLbiok %r‘ﬁHrliﬁng%t)ﬁ)a rbSct®n $Rh combBuRNtBRhuIE RSt TeNt
t he conpoung of formula (X) Is a salt selected from hydrogen brom de,
hydr ogeseltdhgreet; with crigrwrie galerife (whpseind-is 6higeps ul f onat e, net hanesul f onat e,
trifluoronethanesul fonate and phosphate. In a further enbodi nent, the
conmpound of forrmula (X) is a salt selected from hydrogen brom de and

hydr ogeln ophlestiodimentiibe gpmpewst ofdgrmida ears inde ful Gie sPHORPaBReaset o
about  5QGHiHAR BBRMAKAE 1R cdrRbdbRs fPhulBBX) RanP Hep®LeS IPYn@nauz uki

cross-coupling reaction COTTPI’I sing the reaction of a conpound of fornula
(XI11) embodiment, the compound o formula%X) is a salt. In another embodiment, the compound

of formula (X) is a salt selected from hydrogen bromide, hydrogen chloride, hydrogen iodide,
p-toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and phosphate. In a further
embodiment, the compound of formula (X) is a salt selected from hydrogen bromide and

hydrogen chloride.
When L is bromine, the process may be carried out at from about 44°C to about 50°C. When
L is chlorine, the chlorinating agent is added at < 20°C and the mixture then heated at from

about 20°C to about 35°C.

Alternatively the compound of formula (VII) may be prepared via a nucleophilic substitution

reaction comprising the reaction of a compound of formula (X)
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or a salt thereof; wth a compound of fornula (XIV) (XI'V) or a salt
thereof; in the presence of a base, aqueous al coholic solvent and pall adi um
on car borwoln1igs¢78@nbodi ment the m xture i s heated undePCI&PRuR/06d5A7 anot her
enbodi ment, the conpound of formula (X) nmay be prepared by any suitable
Cross- coupllng reaction known to one skilfe@"in the art using appropriate
starting materials for exanple, Kunmad rriu, Suzuki-Myaura, Negishi and
Stille, WD 2011/054783PCT/ EP2010/ 066 I n one enbodi ment the reaction is
seeded with the conpound of formnul ). It should be noted that the
conpound of formula (X) will still\ bg producedy without seeding. In one
enbodi nent, the base is sel ect rom sodi um car bonat e, sodi um hydr oxi de
and potassium carbonate. In afurther enbodi nent, the base is sodium

car bongj & sJifh&a .enbodinent t he aqueous al cohol solvent is selected from
met hano ethano "and propanol In a further enbodi nent, the aqueous

al cohol withoaapsinecid@ngthiydiosen bfﬂli@d@orrpound of formula (XI | ) is comercially
avai | abl e and may be purchased from for exanple, Arch imca. The conpound

of formula (XIV) is cormercially available and nay be Purchased from for
exanpl €n oag @mbedimand thveaeneetnsyof Gprgwta €9 is in the form of a salt or as the free base.

In another embodiment, the compound of formula (X) is the free base. In another

embodiment, the compound of formula (X) is a salt. In another embodiment, the compound
of formula (X) is a salt selected from hydrogen bromide, hydrogen chloride, hydrogen iodide,
p-toluenesulfonate, methanesulfonate, trifluoromethanesulfonate and phosphate. In a further
embodiment, the compound of formula (X) is a salt selected from hydrogen bromide and

hydrogen chloride.
The process may be carried out at from about 44°C to about 50°C.

The compound of formula (X) may be prepared by a Suzuki cross-coupling reaction

comprising the reaction of a compound of formula (XIII)

g\OH
HO—p (X1

\
OH
or a salt thereof;

with a compound of formula (XIV)

Br

\\ \ K
© (XIV)

or a salt thereof;
in the presence of a base, aqueous alcoholic solvent and palladium on carbon. In one
embodiment the mixture is heated under reflux. In another embodiment, the compound of
formula (X) may be prepared by any suitable cross-coupling reaction known to one skilled in
the art using appropriate starting materials for example, Kumada-Corriu, Suzuki-Miyaura,
Negishi and Stille,
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The term"aryl"” refers to a 05-010 aromatic group which has at | east one
ring having a conjugated pi electron system and i ncludes both nonocyclic or
fused-ri myopolysysBic (i.e., rings which share adjacent PORIRP010/06&aAT bon
atons) groups. Exanpl es include phenyl and naphthal ene. The term "al kyl ene"
refers to a divalent 01-06 straight or branched hydrocarbon chain. The term

"al kyl ", 38e ‘éﬁﬁ%dﬂ%n@ H& r@ﬁ tndé Q& wifh tﬁéﬁgm%wﬂj SHGMRuISE BHER 8hdld Be St T ai ght

or branched rocar bon c ain containing the specified number of carbon

at ons. rrtgd @abﬁplcemp@qnwefpwwla @@dﬁ&%'%&?@ﬁg‘?ﬁd withot serdined al kyl
containing at least 1, and at nost 6, carbon atons. Exanples of "al kyl" as
used herein include, but are not limted to, nethyl, ethyl, npropyl,

n- but ylin Oneﬁmmﬁlmer\tsib%t}@% is selegieddipm SOdc'Uf'ﬂ@ﬂShona SOl | ihydrppide@ad m

"al koxxmta?s%m eshobesiei A aafﬁrtl??rgarn%b‘anﬁéntathg%ﬁge Rfsoiut S4tBorEers to a

-0(a group, where is as defined herein. The term"al cohol" as
used here| n refers to an al kyI group substituted by a hydroxyl (-OH) group,

where "jgld E);‘lemtioﬁm?e%tqﬁé 'aﬁ' éj@%rc%'hel so@éﬂmls%%c@d frcﬁ‘ﬁ fiinol, %ﬁlaHé%dher ein

|nclude ut are not limte . met hanol, ethanol, propanol and butanol .
VO 201 1rosrnp pefurtiier embodiessT: ther aauaass mcopglsobenidgiethanet ers to a
nmonocyclic or polycyclic radical that contains only carbon and hydrogen,
and may be saturated, partially unsaturated, or fully unsaturated.

Cycl oal Ky cagrrsuips of feemulad X isgesmmerciaty ayailghleandanaybe puighagegteom, for
[1lustr s of cycl oal kyl groups include the follow ng noieties:
0> Lb é%b %bgéﬁggg 00 The term "cycl oheteroal kyl" refers to a 05-06
cycl oal kyl group that includes one or nore ring heteroatons selected from

ni trogef,e QRYEERd %F‘%rr%Hl'ager) |5E5@%ER:%II9fav§|}é%|e0§}ﬁfrﬁé§’8é bwchgéé?mﬁn'fsm ude

tetrahy ropyran tetra rofuran, tetrahydrothiophene, "piperidine,
pi peraz&ﬁ@@plmcbwblanﬁé\ﬂa@hﬂﬁ@i Qsaaniss. t hi onor pholine, 1,4-oxathiane and
1,4-dithane. The term "halo" or, alternatively, "halogen" nmeans fl uoro,

chloro, brono or iodo. . . .
The term “aryl” refers to a Cs-C+o aromatic group which has at least one ring having a

conjugated pi electron system and includes both monocyclic or fused-ring polycyclic (i.e.,
rings which share adjacent pairs of carbon atoms) groups. Examples include phenyl and

naphthalene.
The term “alkylene” refers to a divalent C4-Cg straight or branched hydrocarbon chain.

The term “alkyl” as used herein as a group or a part of a group refers to a straight or
branched hydrocarbon chain containing the specified number of carbon atoms. For example,
C,.Csalkyl means a straight or branched alkyl containing at least 1, and at most 6, carbon
atoms. Examples of “alkyl” as used herein include, but are not limited to, methyl, ethyl, n-

propyl, n-butyl, n-pentyl, isobutyl, isopropyl, t-butyl and hexyl.

The term “alkoxy” as used herein as a group or a part of a group refers to a -O(alkyl) group,

where “alkyl” is as defined herein.
The term “alcohol” as used herein refers to an alkyl group substituted by a hydroxyl (-OH)

group, where “alkyl” is as defined herein. Examples of “alcohol” as used herein include, but

are not limited to, methanol, ethanol, propanol and butanol.
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The term "heteroaryl” refers to an aryl or biaryl group that includes one
or nore ring heteroatons selected from nitrogen, oxygen and sul fur. An

N- cont ai rwogottssssoaryl " noiety refers to an aromati c GCEMP2010/06457Th at

| east one of the skeletal atons of the ring is a nitrogen atom Exanples of
het er oaTrfyal tegm cﬁ)’pl@aikmlc refers tppmeriosyslic or ppliaxcl yadicabihet aeriaing Pnly warkerol yi |
triazol ﬁ' 5wo| may B 58, t¥<{t 1pamé\rl?:hnsattlt}‘r'a?e’aybv fu||y$9|¥s"’a¥tﬂhbé'd cwbaﬁml yl,
oxazoly |sot I azo F pyrrolyl, ol rnyl, 1soquinolinyl, indolyl,

benzi mgialmﬂ Iyqzludmmm baving froma tard Iringyatoms.tisirelive examriest ofzyaipalkyl

pht hal %F%md é’éih@%l\o‘ﬂ\)ﬁl\g m?relhgg,_l nyl, isoindolyl, pteridinyl, purinyl,

oxadi azo I adi azol yl urazanyl benzofurazanyl benzothiophenyl,
benzot hi azolgl, benzoxazol qui nazali QO -Ilnyl napht hyri di nyl ,
and furopyp nyI. ustra exa of h yI groups include the
fol |l ow ng | es: cO1 , C .j N S) WO

2011/ 054783PCT/ EP2010/ 066577 NN\ JeN | 11 N and the |ike.

EXAMPLES Apbrevi %& 'E?;Frmat h@ ertlbyl eﬂb @

>0.0.0.0.0 00
Oi}’ @ ’ ®,andthe|ike.

The term “cycloheteroalkyl” refers to a Cs-Cs cycloalkyl group that includes one or more ring
heteroatoms selected from nitrogen, oxygen and sulfur. Examples of cycloheteroalkyl groups
include tetrahydropyran, tetrahydrofuran, tetrahydrothiophene, piperidine, piperazine,

morpholine, 1,4-dioxane, thiomorpholine, 1,4-oxathiane and 1,4-dithane.
The term “halo” or, alternatively, “halogen” means fluoro, chloro, bromo or iodo.

The term “heteroaryl” refers to an aryl or biaryl group that includes one or more ring
heteroatoms selected from nitrogen, oxygen and sulfur. An N-containing “heteroaryl” moiety
refers to an aromatic group in which at least one of the skeletal atoms of the ring is a
nitrogen atom. Examples of heteroaryl groups include pyridinyl, imidazolyl, pyrimidinyl,
pyrazolyl, triazolyl, pyrazinyl, tetrazolyl, furyl, thienyl, isoxazolyl, thiazolyl, oxazolyl,
isothiazolyl, pyrrolyl, quinolinyl, isoquinolinyl, indolyl, benzimidazolyl, benzofuranyl,
cinnolinyl, indazolyl, indolizinyl, phthalazinyl, pyridazinyl, triazinyl, isoindolyl, pteridinyl,
purinyl, oxadiazolyl, thiadiazolyl, furazanyl, benzofurazanyl, benzothiophenyl, benzothiazolyl,
benzoxazolyl, quinazolinyl, quinoxalinyl, naphthyridinyl, and furopyridinyl. lllustrative

examples of heteroaryl groups include the following moieties:
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DVSQdi et hyl sul phoxi de m nm nutes NVPN-net hyl pyrrolidine hhours HPLChi gh

performance |iquid chromatography | PAi sopropyl al cohol

2- MeTHF2-wothylasess ahydr of uran THFt et r ahydr of ur an DSCdi PC@f@Re10ab658Tanni ng
calorinetry XRPDX—ray powder d| ffract i on V\hen the term "degassed” is used,

this refersn es o ,\pg, th the nunber of cycles
depi ct ed iN g re th ses|. Sfe W'T
5-1-4-(Hyd yrret ) phe 11L - )p | Nélx ~N7-0

&QZJ@O

and the like.
EXAMPLES
Abbreviations:
TBME methyl-tert-butylether
DMSO dimethylsulphoxide
min minutes
NMP N-methyl pyrrolidine
h hours
HPLC high performance liquid chromatography
IPA isopropyl alcohol
2-MeTHF 2-methyltetrahydrofuran
THF tetrahydrofuran
DSC differential scanning calorimetry
XRPD X-ray powder diffraction

When the term “degassed” is used, this refers to cycles of vacuum/nitrogen purging, with the

number of cycles depicted in parentheses.

Step 1: 5-[4-(Hydroxymethyl)phenyl]-2-(ethyloxy)pyridine

OH

s

N
N
/o
A suspension of 4-(hydroxymethyl)phenyllboronic acid (14kg), 5-bromo-2-(ethyloxy)pyridine
(19.6kg), sodium carbonate (11.4kg) in ethanol (169.4L) and water (49.4L) was stirred under
vacuum and then purged with nitrogen twice. A suspension of 10% palladium on carbon
(50% wet, 4.6kg) was added followed by water (7L), and the suspension was degassed (3x)
under nitrogen. The reaction mixture was heated to 63+3°C and then heated to reflux and

stirred for 5h. The catalyst was filtered off at 57-63°C, and the cake washed with ethanol
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A suspensi on of 4-(hydroxynet hyl)phenyl]boronic acid (14kg),

5- br ono- 2- (et hyl oxy) pyri di ne (19. 6kg), sodium carbonate (11.4kg) in ethanol
(169. 4L) WOROWS€™3(49. 4L) was stirred under vacuum andPCRER2@0/06EA7 Wi t h
nitrogen tw ce. A suspension of 10@6pa||ad|un1on carbon (50% wet, 4.6kq)
was add@8L) dheseraliopyvassoagentratad togad 40h &y airmererio distiliagioncpoloddt ( 3x)

under sch ed to
ot ux S QR wallR (FEI b il gf‘ Caany fiactt fASicoaed i SP 09T 1 he

cake Wﬁé@ld with B-[é(metiotymeliyRbany 65 EHRAPEINYERPE {HDEESAUTYIBL) . The
reactl t d cooled to
nRIERASEN. FRHRY. WRelsh 4R Meﬂﬁwcao%d nBintdifiAd N,

573C a mal ntal ni n reaction was cooled to

533C arfempewdisd a\'i\ﬁ@#ﬁ Q[amd(th@mm@m@tw § preraPppt .5 hebsfPiwedina Bidhe (709)
as a Slér‘%r yl'h'erbr&ﬁd??ﬂlﬁg'{s%tt&fb)(ﬂitréhonz%gﬁéd with étﬁén@hval&rmﬁ Y‘@GL%rat pigHg) was

added intainin e tenperature at C and then cool ed to '23C over
about zfo@vvﬂ@myswaitot cm)@yd dried 8hAG:§¢°C unier yagdit to Jhesthedige arasiychy

f||trat(|1 r@a%w dé/\a?jl WRitskhgpnol /water (1:1, 140L) at 23C, followed by water

X 93L 40-50C under vacuumto give the title product

(19 OkgH 6% (AYOMEZ LCHEP RO FERN-E) dppmidvi? (b G MER 4L GROCEIRMDY=EB ppm 8. 19
(1H d, 27’H§) ‘?”a!%)(zmd L8 )7d§’7(2ﬂ1-§ - ﬂ-iz}ﬂ?)iﬁ 17H411J£§B'sz14 6!3-(§H2!5r|2) 7.37
(2H, d, % 6.75 . 4.36 (2H,
q, J=7. EézQHZ)34 @ (qH.19, Jf71UE)<539H41ﬂH t1Ja®9|(*3)|,41 (3U—17Ji7r+ib42) St ep 2:

5-1-4- (Brononet hyl ) phenyl1- 2- (et hyl oxy) pyri di ne 7---0

5[ 4- (hydroxyrreth I)phenyl]- - et hyI oxy pyridine (47kg) was stirred and
heat ed $t@ Epropy he i pvosliag. | 709kg). After about 7h at
this tenperature the reactlon was cooled 0,203C over 2h, water (470L) was
then added and the m xture stirred for The product was isol ated by
filtration and the slurry was washed p wat er (472kg), aqueous sodi um

bi carbonate (23.5kg in 706kg wat er owed by a displacenment wash of

wat er (475kg). The white solid was i ed at 3050 under vacuumto give the
title product (58.15kg, 979% as ahi'te soli d"1H NWVR (400MHz, DWVBO- D6)
EIppm849(1H d, J=2.4Hz); 8/0® (1H, dd, J=8.7, 2.6Hz); 766(2H d,
J=8. 3Hz) ; 54 (2H d, J=8.3Hz); 6.89 (1H_ d, J=8.8Hz); 4.77 %? 4. 36
(2H, q, 5[]4:(71ygr|qz(ymetjjylgtgle(nglﬂa|2 (@thyl\g)xy])pm@)e (4§{<g.)pN@so§t|rred and heated to 47+3 in
5-14- (I @Eﬂtmaﬂn)defwwt%a& ?@é@?'Rﬁé/r)a%htﬂ"\Qﬁhu@%%e%%ﬂferéb&tuow&hts

vol unes "a %@I valents are re ive to hydr oxynet hyl ) pheny1] - 2-
[

(et hyl osqoq@lytp A& 0BT 2h( Woler thtwwmﬁr@éﬁﬁpn@tf\eéﬂlmwrosi%qsvm i-nEhe
(0. 910kg, ¢isdd b iAo érﬁu ob%mraflw@s,coéér@dwh%ét& (amg) wBlg . 33w/ 0

hydrogen ronlge In acetic acid (2 . 18L) was ad mal nt ai ni ng the
t enper a3q@iwn bispbanNasc23.Akg Br700kg mateztstw@won blééﬁlsﬁl?yﬁméﬂ‘ﬁ’é?Sh(cﬁ W3t&fol , 2. 70L)

nes addﬁ l@g{)hTBQ‘\?vhﬁb%BﬁH\ﬁaé"Qr‘?% A5 &a&%emk@gO@fhe(tme%ﬂuct6 37L) vas

added e slurry was cooled to 33C and stirred for The product was
WO 2011@@5@&3%@@/%@2@&@ sdid577

'H NMR (400MHz, DMSO-D6) 8ppm 8.49 (1H, d, J=2.4Hz); 8.01 (1H, dd, J=8.7, 2.6Hz);
7.66 (2H, d, J=8.3Hz): 7.54 (2H, d, J=8.3Hz); 6.89 (1H, d, J=8.8Hz); 4.77 (2H, s); 4.36 (2H,
q, J=7.0Hz); 1.35 (3H, t, J=7.1Hz).

Step 2A: 5-[4-(bromomethyl)phenyl]-2-(ethyloxy)pyridine hydrobromide

All weights, volumes and equivalents are relative to 5-[4-(hydroxymethyl)phenyl]-2-
(ethyloxy)pyridine. 5-[4-(hydroxymethyl)phenyl]-2-(ethyloxy)pyridine (0.910kg) was heated to
45+3°C in glacial acetic acid (2.5vol, 2.28L). 33wt% hydrogen bromide in acetic acid (2.4vol,
2.18L) was added maintaining the temperature below 55°C. After 4h at 45+3°C, diisopropyl
ether (3.0 vol, 2.70L) was added and the mixture aged 30min. Diisopropylether (7.0vol,
6.37L) was added then the slurry was cooled to 3+3°C and stirred for 1h. The product was

46



isolated by filtration and washed three tinmes with diisopropyl ether (6vol,
5.46L). The material was dried at 405C under vacuumto give the title
product (WO28kg5438%) as a white solid. 1H NVR (400VHz, PCHEPROBORNFD) oppm
8.65 (1H, d, J=2.20Hz); 8.39 (1H, dd, J=9.05, 2.45 Hz); 7.52 - 7.58 (4H,
n; 7. Jsolgtepiby diltrajien aodwashedsthe® tinpes wigh dipepropgiether (Bva4S.¢60) The . 1. 61 ( 3H,
t, J=7. Ayl : Ry S r td T I ) i di ne

St 4 (LY s Shana e e e ENRE PG (SRR E ) e

di ssol wétlteisolidet r ahydrofuran (2.5 L) and di methyl sul foxide (0.5 L) under
an at ﬁ“ﬂﬂ?ﬁh%@émﬂk}éﬁ@@ﬁo@ﬁn@) ¥bh e 486 He Q0N (19,) OB 36 (AN dC Y2098, C
chloride (320 g, 0.40 eq.) was added nai ntai ni ng the "I nt er nal twerature
bel ow ZDATHZF A2 A4k, s 7 K8 41 oD, /59 DIBZIC AR 2B fr 8P 3705 4-54 (7EF &) was

| ess t hggy rg?gﬁhqmﬁki-(hydroxynethyI)phenyl]-2-(ethy|oxy)pyridine by HPLC
analysis. The slurry was filtered and the cake washed wth tetrahydrofuran
(0.5 L) and isopropanol (5.0 L). Water (14 L) was added to the conbi ned

filtratge, Rl g_@@_kﬂ&&%{ﬂg)éﬁﬁﬁbggm&%@ﬁ!!,(pd/.\héSS C. The resulting slurry was
cool ed . aged an rTtered. € cake was washed with water (3 x 10
L), pulled dry and dried at 455 Cin a vacuumoven to give the title
conpound (959 g, 89% as a white powder. -NVR (400 MHz, DWVMSO-cl16) d ppm
8.48 (1 H d, J=2.45 Hz) 8.00 (1 H, d {=8.68, 2.57 Hz) 7.67 (2 H, d,
J=8.07 Hz) 7.52 (2 H, d, J=8.07 Hz) 6\88/(1 H, d, J=8.56 Hz) 4.81 (2 H, s)
4.36(2 H, gq, J=7.09 Hz) 1.34 (3 H, =6.97 Hz). Step 3:

4-{f (5- Met hyl pyri din-2-yl)rnethyll ani line di hydrochloride , | % (V I1IIl)
N- (4- Hydr oxyphenyl ) acet am de (25.( and pot g¥4si um car bonat e (50. 0kg) were
m xed in ethanol (187.5L) at 2Z3°C and 2-(chl oronet hyl)-5-net hyl pyri di ne
hydr ochl ori de (32.5kg)

5-[4-(Hydroxymethyl)phenyl]-2-(ethyloxy)pyridine (1.0 kg., 1.00 eq.) was dissolved in
tetrahydrofuran (2.5 L) and dimethyl sulfoxide (0.5 L) under an atmosphere of nitrogen. The
mixture was cooled to 0+3 °C and cyanuric chloride (320 g, 0.40 eq.) was added maintaining
the internal temperature below 20 °C. The mixture was heated to 2313 °C and stirred until
there was less than 2.0% a/a 5-[4-(hydroxymethyl)phenyl]-2-(ethyloxy)pyridine by HPLC
analysis. The slurry was filtered and the cake washed with tetrahydrofuran (0.5 L) and iso-
propanol (5.0 L). Water (14 L) was added to the combined filtrate, maintaining the
temperature below 35 °C. The resulting slurry was cooled to 2313 °C, aged and filtered.
The cake was washed with water (3 x 10 L), pulled dry and dried at 45+5 °C in a vacuum
oven to give the title compound (959 g, 89%) as a white powder.

'"H NMR (400 MHz, DMSO-ds) d ppm 8.48 (1 H, d, J=2.45 Hz) 8.00 (1 H, dd, J=8.68, 2.57
Hz) 7.67 (2 H, d, J=8.07 Hz) 7.52 (2 H, d, J=8.07 Hz) 6.88 (1 H, d, J=8.56 Hz) 4.81 (2 H, s)
4.36 (2 H, q, J=7.09 Hz) 1.34 (3 H, t, J=6.97 Hz).

Step 3: 4-{[(5-Methylpvridin-2-yl)methyl]loxylaniline dihydrochloride

N O
N HCI
HCI
NH

2

(VI
N-(4-Hydroxyphenyl)acetamide (25.0kg) and potassium carbonate (50.0kg) were mixed in
ethanol (187.5L) at 2243 °C and 2-(chloromethyl)-5-methylpyridine hydrochloride (32.5kg)
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WO 2011/ 054783PCT/ EP2010/ 066577 was added portionw se at 223 C. The m xture
was then heated to reflux for 15h. The reaction was then cooled to 573C and
wat er (16&202D)1/&ded nmai ntaining this tenperature. The @CHARPREOANSTAqUEOUS
phases were allowed to separate and the | ower aqueous Iayer was_renoved.
The or guas %dded)D@ftIQﬂM$etaﬁ8H+3\/a@ hEg mixiuie #ge daishgatadiod el feat Bontiee (20%W v,
114kg) { 75k EGnd RAtM JBE@ afifSinh s BaHatuROEt her
W th etrﬁgﬁgﬁ SZ%?? and t he rea?:tl on sti rrgé at rea m orsabout 38h. The
reacti oTrhamgam@@neaqm@usma@smeﬂew@oweﬁimswqteéeagd deg‘eervwepea’@verd The
or gani s : 2l thSeilh Ehibhat! on.

QN+ %ﬂgv@? Tﬁ@@ ch I%{f?%&%%en dRVthalTRS RN SSthSsi T

2- but ano oncentration repeated

react i dAO%a4v, t1ﬁék9)@(§57e3i’ot Sodigachydraxiden&p Yy &7 kel wag fsn)adgdad togethed and
the mi Xt & &@5@% tM@Fe%rctldn7§tlr9edaatt rSRR For Jtoul SIEATHRYreBEHHRAMS SREMM
chl ori de % K C. The reaction was concentrated to 125L by
at mospHerdirE3@ and ﬂheé@wemquewq w’f@sez\%u@aﬁmd (Tiesrgania yehwas senreatraigd t he
concentypat 4 n n t daldeshd L | owed by

hydr oged o érbursﬁ%?%‘%%"%%u'sﬁr%ﬁr%bgﬁﬁéﬂhmmsth%%r SR bl D10 9% The
resul t i gagoentiation rwtqdweTmed@mt@a was tQ@B@%%to g, farthsy 2-tidanrpl { B¥dLabout
40m n I f h anol (2 x
200L) ]‘;W% %%%8% *ﬁ%gﬂzfgﬁ%g’ﬁﬂ”ég& (%Iﬁ%@g%%@gngﬂ?wgggﬁém@étdgggl ve the
t|tIe moddmt:hlenm @%«y/wz?@ 1at S0£B{ONVR (400MHz, DMBSO-D6) El ppm 8. 74 (1H,
S) ' &e(ryétctloqquasﬁfcﬁ ngntra'te(ﬂdz‘?ZSL%yga]tmE)%dneng’dlsilrl'ﬁronk’%}therb @@tanoﬁ(ﬁ'@. (2H,

Al'ter nat| ve

Synt hesW@S Hen aqudlendn@ewnwﬁraHomrepeyleﬁne% qunaasew é%)wewéh@n Agdadochl or i de
4-N tro ph%Yfo%io QX@%‘#&% nadmneegm%wm%&%ﬁ%g 5(<§)‘5&}&9)z NBFCat 6 UETd. €Fhd N

di et hyl's er an atnosphere of nitrogen.

2- ( Chl oeeurthsiuyy wasrﬁtq«momndﬂaﬁw ﬁy@meh@lﬁﬁ e age@f@ﬁbwéoaudedd the t he
slurry angdheiaR&b |ﬁaﬂﬁ%}%§hé&w@$§ p?o;?aﬂgl (‘2’%& Zdow'fof 18K by TBMAIRIOL( 8/PL) was

fi
added FFB}I ntai ni ng t Bﬁl nper at ure above lurry was aged for |h,
cool ed dr@dEDéO@Oerlﬂd@Waﬁh@ma@édeﬁfﬁﬁtltlerPFOOI'LI'% (@ %ﬁKQySMﬁl filtered and the

sol i d vashak @W%nedé@%ﬁm é@hl(mesq @28%—'{1%@-8 201, @ngpaml 1659% v/ v,

2 x 433L) and water g % cake was blown with bar g n|trogenfor
6h to W B 738 hyis 2(2'[4(@) n ﬁTbahé%rbm)) ﬁé@ﬂ%]'ﬁy? ENE Y S)The

5-met hyl - 2-[ (4- ni trophenoxy) met hyl ] pyridi ne (86.2 kg)* was dissolved in
tetrahydrofuran (700L) and 10% pal | ad| um on_car bon (50% aqueous paste

1. 7kg) Sien 3AdAbernatiuesSynizesis of\foff(S pyridin-g grliner dihydre @y
vacuum ni trogen cycles, followed by thr ee vacuum hydr ogen cycl es. An
atmosphere of 2 barg hydrogen was placed on the vessel and the m xture

sti rr ed-Nitepphond 1(43ken aQ@BOf@Sﬂ“WP Brboaate (! hekaiwergplarred)ip dimathyigifodddy e

pal | adi gy )k ea‘-érh Lffos revz@%m% M Ezgcﬁl%Fdn%’él mﬁéefnwt a&%mmydmhioﬂu@d by
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slurry of sodium hydrosulfite and sodium h ([% 7kg) in water
( 155. 8L7hertﬂte|rmédva§§)e<émth frdraliy fchan (%%0k} foflqwed by r$ﬁ@f9|f@§9'| PPl atidkber e was
stirred for about 30mn and then warned to 183C. 2-Propanol (306.5kg) was
added and the pH adjusted to 7.0 usi n% sodi um hydr oxi de (20% w, 150. 6kQ)
mai nt ai ni ng the tenperature bel ow 25C 8The | ayers were allowed to separate
and the | ower aqueous phase renoved. Sodi um hydroxide (10% w w, 78.1kg) was
added foll onwed by 544- (brononet hyl)phenyl]-2-(ethyl oxy)pyridine (39.8kg)
and a 2-propano| I|ne wash (3 9L) and the reaction stirred at 183C for
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011/ 054783PCT/ EP2010/ 066577 1H NWVR (500 MHz, DWVSO D6) El ppm 8. 44 (1H,
=2.4Hz); 8.39 (1H, s); 7.97 (1H, dd, J=8.5, 2.7Hz); 7.62 (1H, dd,
=7.9, 1.%b2p11/034B9 (2H, d, J=8.2Hz); 7.37 (3H, t, J=8. BEI)EP2@0OF6S(2H, d,
=9.2Hz); 6.82 - 6.88 (3H, ; 5.02 (2H,_s); 4.52 (2H, s); 4.34 (2H, q,
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pyri di nig }BREAY 268 gpct\%r'zﬂ'ax&'%?éa ra;ohﬂmrhx%mg Ifat@aerdladrdnﬁe géﬁu&kg) was
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added ritashediwiihrise- Pﬂ@éafbfdl( P 7108hb€reénmfeéf %{tylﬁﬂm(m)?ﬁéﬁ”%@cﬁ YQﬁUUB“Um n.

The sl ° ut 3h, aged for |h, filtered,
was hed%vx\{e%{ﬁ‘f‘@§d@%l&?@tﬁl@#&%&?@gﬂ??ﬂ&ﬁ?l ed at 40- 50C under vacuumto
give tHé wﬂ(éowummsp@wﬁ@m H054H).5. bFY RNR ({1500: %22 (DB BENZE] ppm
8.45 (% 7 7.62 (1H,
S0t 8*‘%6 (jIH‘d 8“11?%)55%6537%41@!#» n?)%??S-%ZZ((?Hgngcb4§?ﬁi 753 22445{3?) ). 82 e
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yl) met hyl I oxv} phenyphydr azi nol net hyl | phenyl ) pyridine Sodiumnitrite
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{[ (5- met] ine dihydrochloride (10g in water
A eityiloxyehe 2 elRles @eeyeBddine 6. 4nl) . This sol uti on was then
added at <1OC to a degassed slur of sodi um hydrosulflte (18.2g) and
sodi um hydroxi de (6.2nL, 10w % water (34nmL). The resulting m xture was
stirred for 10m n and then war 183 2- Propanol (100nmL) was added and
the pH adjusted to 7.0 using sodium hye,N@zZOWt% mai nt ai ni ng the
tenperature bel ow 25C. The | ayers were a ¢d to separate and the | ower
aqueous phase renoved. Sodi um hydroxide (| Ow% 29nL) was added foll owed by
544- (brononet hyl ) phenyl]-2- (et hyl oxy) pyk ne (12.6 g) and the reaction
stirrer at 183C for > 2 h. Water (20nl) 3 met hanol (50nmL) were then added
and the product was isolated by filtra=on. The crude product was then
washed with 2-propanol: water (1 -1, \{0Qni) followed by water (100m), and
t hen net hanol (100nm.) and fi naII ﬁdrr edN at ca. 45C under vacuumto give the
title product (11.5g, 75% h) VR 400MHz, CHLOROFORMI D) El ppm 8.42 (1H,
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I, ... .. NH2 N 7----0 To a slurry of
2- {[4 hydr azi nophenyl )oxy] met hyl | - 5- met hyl pyri di ne (400g) in 2-propanol
(3.8L) wawoaduéd43di um hydroxi de (2M 2L) foll owed by PCT/EP2010/066577

544- (br ononet h hen et hyl ox ri dine (380 at 183C. After 2h
ot o M) U Mo BMEG-BE) Soem 5 A g Arfre. PRI, S5t e 80556, - The
slurr i r =

5011/ D S AL RERA PR ERT R e ﬂéﬁ“ﬁf“nﬁa#imﬁa P 2 B4 8 e ng
dri ed dBH48-59CHm(R82 vﬁ@ﬁlﬁwﬁtrﬁ) §i1022he); ¢i521(8 p$)oﬂi@ét(2f(|505/g 08tz y4ahs
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n
yOnet hvl ﬁ gyl pheny ydra2| nol met hyl'l phenyl ) pyri dine The crude product,
2- (et hyl oxy) - (4{[1(4{[(5 met hyl pyri di n- 2-
0 { 824l aetd

yI ) rret hi’driﬂg Yo AYih)Ryri di ne (495g), was dissol ved
i & 30mn the slurry was cooled to

53C ov%géﬁ%‘ ﬂgﬁchf{ﬂr%‘l{iwmh)t"@en f|| teredand washed with net hanol (2 x

2.5L 0C under vacuumto give the title product (411g,

82. 9% pymsunwmewWth@nylm\vet@zm@jmﬁhwb@heaylzxynetmsi(5@2k91)4@s \veddn 39 (1H,
d, J=2. 8 1. 96Hz) ;
O 59 (3 'géz),ed (éé)qlgl\:{lﬁi(?ﬂmgﬂat 45483, &t me%aﬁ&"('émL)Zva@%hérﬂ-gﬁdéaqnalﬁta‘%lr?g]-the, 4 84)
6. 88 ( 3NichipmpsraiFe(@ B+ arwl t!agn aaedq fos POmin. heshpry was thep nglraﬂ)to 5113 80 (2H,
S); 2. 3Qef g?&m%}wet%ﬁéxqﬁmiteﬁed vqla'ghegammetﬁ%ﬁ&?Zﬂ%Sﬁ@)dar@then%ﬁ&f51340'-Ve

Synt hesi s 1‘% nmet hyl pyri'd
yQOret hvaQ° GWHQh‘@WpWGQa@lth%F'ﬂﬁa@ﬂwwt;ﬁ Bka. B8Veth)di ne Sodl um nitrite (0.19
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wat er (#827 12)6Haia’ -84 i Fob@ﬁz)cﬁﬁ&(?'dled JUcBrRElz); 7T383H, J‘@\/@E‘Fﬁ %)99
with fuy ghher —\éaék‘ﬁzr 6924618)3 3ﬁ%ﬁ550§6ﬂ4 9?4%3(2%?“4%(4(1@4 @U—Q%I—Fé) o1
degasse | um hydrosul fi'te and pot assi um

hydr om(@é’ §D2@§d3ﬁg§) 1|34\A%|t|etr~/:(73 Bz)L), washing in with further water (1.2
L). 2- Propanol (4 L), potassium hydroxide (1.10 kg) and

544- (chl or onet hyl ) pheny1] - 2- raet hyl ox )p ridine 0 67 kg) wer e added and
t he rea2iebafAlgadbégAtternaihe Synthasiscaf 2-(gthylogy)-aq(4-fldd4-{lgEmemvipyrigis

by di St]%linhéﬁ]h@ VIBR ngl)h%@r‘éHH%@z}% gﬁgﬁw,a,@éahdr ofur an (9.6 L) ‘was added.
The redction was heate wer agueous phase renoved. The
or gani cSgiemaliied2 ddaheas WRavaskin araiqra i Gml) anst acsed a0-5 Rdn azoighaRE (9. 6
L) was @glqﬁ yr%ﬁﬁzf?ﬂ)mEhﬁfl]BﬁééHnﬁrie'whﬁrwﬁéhd\é@%@m%ﬁ@r 4%@%d%q98@hst he

sol i ds t'1 on ter cake was washed twice with

2- pr opanwroqean QD Orléﬁ(ﬂCQmCl Settraly)- dais spition yrrgdhen addadrat rd0Gr (pea degaseed | e

duct OMHz,
%:EO%&%&R& %ﬁs%%lﬁ% h (ﬁo/gJ'lfhEi %18%)%@%%%(%%{ ﬁ%r@&ﬂé (fayznw 1UR§%) in llgéstw&mmgd
J=8.56,The @59&99 mwtw wasptiggd (quHOmﬁ angtheg V(aszmed&aj8+3700£ P"qu'ap'( 2H, n:
6.91 h@@m(.)’-ﬁas H@Ideo%nzjgthéﬁﬁ aogistéd‘l% 75@17@)19 séd defh h(yaﬁblxm%)(QO\ﬁt /Bgnélgﬂémlr@
4.40 (2 09Hz , J=7.09Hz
VO 2011?1@5&117%@@@ E@QU?@?@GEB?*?YS‘EWFG a"@w to Separate and the 'Ower aqueous
3-1-3- (&%rsé rQrHB\YéoG Lécfdﬁm{il’l dr%x@leﬂ‘rdvﬁ%ebbﬁ’%)’wgé/éb(?éd’ro@wyéd) ﬂfﬂl | -5-(5-nmethyl

pyridin-2- y% I ndol di met h pr opanoa
(bromomethyl)phenyl 2- (ethyloxy)pyrldlne (12 6 g) and the reactlon stlrrer at 18+3°C for > 2

.95L) was then added

h. Water (20mL) and methanol (50mL) were then added and the product was isolated by
filtration. The crude product was then washed with 2-propanol: water (1 — 1, 100mL)
followed by water (100mL), and then methanol (100mL) and finally dried at ca. 45°C under
vacuum to give the title product (11.5g, 75%th).

'"H NMR (400MHz, CHLOROFORM-D) &ppm 8.42 (1H, s); 8.36 (1H, d, J=2.45Hz); 7.78 (1H,
dd, J=8.56, 2.45Hz); 7.47 - 7.54 (3H, m); 7.40 (3H, dd); 7.04 - 7.10 (2H, m); 6.91 - 7.00 (2H,
m); 6.79 (1H, d, J=8.56Hz); 5.14 (2H, s); 4.49 (2H, s); 4.40 (2H, q, J=7.09Hz); 3.51 (2H, s);
2.34 (3H, s); 1.43 (3H, t, J=7.09Hz).
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7-0 To a degassed slurry of 2-(ethyloxy)-5-(4-{[21-(4-{[(5-nmethylpyridin-2-
yl ) met hyl ] oxyl phenyl ) hydr azi no] et hyl | phenyl ) pyri di ne (43. 0kg) and et hyl
5-1(1, 1- woretishs8hypt hi o] - 2, 2- di net hyl - 4- oxopent anoat @CT3P2@RYH657N

2- propanol (344L) was added a degassed slurry of dibenzoyl tartaric acid
nmonohydrate (147.1kg) in 2-propanol (344L). The reaction was stirred at

253C T ag40 GRARMhBER ShiftadGr0f (4 498razMbbén ) BiAmBEN L BIMERGIDYARRE | ON Was
concentT y atnospheric distifration to , and wat er ) added.
The r eatiihydsechigiidlecl arifi ed through a bed of celite and the celite washed
wi th 2-propanol (86L), water was added (86L) before a further concentration

to 989L. The sol ution was seeded at 653C and cooled to 203C before

filtration. The filter cake shed with 2- propanol:water (2:1, 426L)
foll owed by ethanol (427L) and l{h dsied at 45-55C under vacuumto give
the title product (48.7kg, 75% hY. Cﬁ@fﬁo Mz, CHLOROFORM D) El ppm
8.42 (1H, s): 8.30 (1H d, J=2.1Hz); 7. Ndd, J=8.5, 2.4Hz): 7.43 -
7.48 (2H, m); 7.38 (2H, d, J=8.2Hz): 7.35 (1H, d, J=2.1 Hz); 7.09 (1H, d,

J=8.9Hz); 6.85 - 6.91 (3H, n); 6.74 (1H, d, J=8.5Hz); 5.42 (2H, s); 5.24
2H, s); 4.37 (2H, q, J=7.1Hz); _4.06 (2 w =L 1Hz) - 3.3 H s); 2.30

(31 s)Aaugogs sedun e 367 b .78t i abas i 92576 10 7 5pision 818 270 *Sep

6A: Al tReRdbyNEn-SYMHEsiIBxBaniBidWihydrochloride (760.2g) and aqueous hydrogen

3-1-3-(terf-butylsulfan 1\&-1-1-4-66-eth0@,-rpel/lr|ﬁ}lﬁ}n-B- . _

yl )benz‘%PiOILdS-(%@%nésﬁmetj/‘r PerBCRAL)-) Tip 58 i}/‘? 19pe egadded 94 510CI0 i net hyl - pro

panoat ejegasged rliry bodiumPhydtodUifte (1%‘8@?1 Snd@&idiyth Bydrodite (23.2g) in water

yl) met hgléﬁoxyl phenyl ) hydr azi no] net hyl [ phenyl ) pyri di ne (70g) and et hyl

5-[(1,ﬁ-- Fhethylethypthio]-z,Z-dinethyl-4-oxopentanoate (62g) were stirred

in a mRidhesulhg Rixtaalas(sfital forB0ehin SAd ey Wemag it¢l1 €890 The pldwicBvag ry was

degassed and heated at 23-25C for 12h and_ghen heated t 3C over 12h.
N Lor SHiaperat iy opRic CralaBErH Bt Wre e SaeLroh ek e iR oPae 702 and

et hanol |a{et &Rl ashdd ath vdltérqeed | pand@es hydrd§emthioridenia IPATREMAY 1Poe )was t hen
adj usted 75C and seeded. The reg#Ittggpsus nsi on s cooled to 5C and the

d d

pr oductaddsgioyeth-bhe bateh Wes sePledrineishfioyeias agadHiigrediand tBe ﬁ%‘f?owa?r?gx
350m.) \gith PR I\gmﬂ_),dhéredsmE (4CLVaGEfinaNadbedat Z5°0i wRlef esulirt tb@jiviertbelutd  ( 7649,
72% h). 1H N :éﬁoo MHz, DMBO D6) boom 8.39 - 8.42 (2H, m); 7.94 (1H, dd,
J=8.6, PodYp|23g, BY4vi. dd, J=7.9, 2.1Hz); 7.55 (2H, d, J=8.3Hz); 7.38
T e S T e T R S PR

, J=8. ; .. d,..J= ; S), , S); 4. ,
q, J=7.086)1H.4 dﬁ&%i'ﬁ%)i g-,OOJZﬁﬁl@E% E“)é-gg(%ﬁ?? 25%5, @:? (3H s): 1.32 (3H,
t, J=7.1Hz); 1.11 -1.17 (18H, m. Step 7:
3-13-(tert-hbut , - 4- e j di I
yridin- tep 158 Alternajvegynthesis of>2-(ath ox o+
sus pensy|pibtefllofYBMényhydrazinolmethyliphenyl)pyridine
3[3-(tert-butylsul fanyl)- 144-(6-et hoxy-pyridi n-3-yl)benzyl]-5-(5-
nmet hyl pyri di n- 2-y1) net hoxy) - 1H#ndpl - 2- y1] - 2, 2- di net hyl - pr opanoat e
(47.56kg) in tetrahydrofuran ( s. added et hanol (41.8L) and aqueous
sodi um hydroxi de (46-48 w % 10.46kg). regetion was then heated at
reflux for 1-2h before cooling to 203C and tharified. The filter was washed
Wi th tetrahydrofuran (24L) and the solution was then acidified with
hydrochloric acid (2M to pH 4. Water (1435 was then added and the slurry
cooled to 23C before isolation of the prd by filtration. The filter
cake was washed with 2:1 water:tetrahydtofuran (142.5L) at 23C fol |l owed by
ethyl acetate (143L) and dried at 45-% under vacuumto give the title
product (44.5kg, 97.7% . 1H NWVR (400 M/, DMSO D6) boom 8.39 - 8.44 (2H,
m; 7.95 (1H, dd, J=8.7, 2.6Hz); 77®1 (1H dd, J=7.9, 1.3Hz); 7.55 (2H, d,
J=8.3Hz); 7.40 (1H, d, J=7.8Hz); 7.34 ﬁlH, d, J;8,8H@3' WO
2011/ 05478 3hay/ERIBydormphery oayimathyio-metyloyrdie ($00g) in 2propgnoly=g. 1Hz) :
6. 81 - 638 ) (WAEhadt¥d st hgaﬂdxidé)('zmﬁz%)ﬁol(o%déd bi/)5-[44%>$o$n&r3éihyl heﬂ?lfiQQHz) , 3.24
(2H, s), 2.30 (3H, S?i; 1.33 (33H, t, J=7.0Hz); 1.10 - 1.18 (15H, .

(ethyloxy)pyridine (380g) at 18+3°C. After 2h methanol (2L) and water (2L) were added and

the slurry cooled to 5£3°C. The slurry was filtered and washed with methanol (2L), water

yI |1 -5-(5-nmethyl-p
aci d 7-0 To a
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Purification of

3-43-(tert-butyl sul fanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyll-5-(5-methyl-p
yridi n2- yWworetisxisp- 1H- i ndol- 2-y11- 2, 2- di net hyl - propl onPCTAPR@0/066577
3[3-(tert-Butyl sul fanyl)-144-(6-et hox pyri di n-3-yl ) benzyl ] - 5- (5- et hyl - pyr
i di n- 2-(2L) thentiorly methianpl{gb) beforg Being, Leduaﬁéﬁﬁ@rcpndevaﬁu@mé@weme tHekg )
was di anone (20.0L) and water (0.9L volunes) at 753C. The
sol uti 3)?8%\%0295003 I%?attﬁ% 65C and filtered. The transfer |ines were washed
with 2-butanone (1.35L) and the conbined filtrate and wash concentrated by
isti lale¥ g@u&-a residual vol une of

and stirred for Ih at this

' ! jdifg | trati on, washed with
2- but h d und t 505C
to g S‘Qﬁﬁé&ée ?"”“& : tﬁ%‘“’i 5"’%6{ ﬁ*“e{i a“gt"‘%ﬁﬁ“’q’“ B (400 Nz, DNRO.T6) 6ppm
12. 46 (Metwlosx)}pheﬂmgydraendmee phmyl)pyn@me ((i%g)ddas Jsspived 'Qdegweh 60
ElH dCNMﬁé(YtgagLBé't 4%%)0 (r?et%éﬁ €4J95|_GJ wa%*cﬁer%!?ae-d nZan%% rﬁr%ld'{heq'erp_éergt _ Z;' g;
(2H, m40-43°62 P(fmﬂ30@)n thg stmsry(vma coeyed ta 53§ C(Qw adeﬂaogm§nd @ezztllt@@d s):
3 39 ( 3y wdshed whh riethlandi (2 ¥ 2 6L Heh dritd B¢ 4d-8bbc Shder baddunk R hivsihe tiikep 6B &
3-1-3- (rreduct KAkl 824PYany1) - 1- 1- 4- (6 et hoxy pyridi n-3-yl)benzyl | - 5- (5- net hyI
di+ sy 0
Tgy i di ’|1|2NM ?Nm&ybwfskb 'déZShpl i3 8@95 FN QNi£» 8GR L 7.96- -
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was di sgghgag sat1§rg) 1 The tion was then concentrated by atnospheric
distillation to -155L. 2 Propanol (290kg) and sodi um hydroxi de (10. 6kg)
were added and the m xture heated at reflux until the reaction was conplete
(about 15h). After cooling to 65-70C, the solution was diluted with

2- propanol (32kg) then neutralised with hydrochloric acid (123kg, 2M.

Wat er (55L) was added and the slurry ®dol ed to 42-45C and aged for about 4h
before the product was isolated by filtration. The filter cake was washed
WO 2011/ 054783PCT/ EP2010/ 066577 wit h 2- MeTHF: 2- pr opanol : wat er
(19.5kg:64kg:34kg) then by 2 propanol (217kg) and dr| ed under vacuumto
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Pol ynor ph Form C 7-0

3[3-(tert-butyl sul fanyl)-144-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-nethyl-pyr
i di n-2-ylwoedhgsy)s3 1H i ndol - 2-y1] - 2, 2- di et hyl - pr opi oniPCTAPR@002B78kg) was
di ssolved in ethanol (32.6Kg) by the addition of sodi um hydroxide (3.7kg,
46- 48%5Sten Seethyrial3-(fet-Butylselremyhd At (Bgthoxy wyndlnﬁrvl)baagujm

resul tipgheHgh it ngnmg \;Hopjz gqnétgvﬁ,‘ﬁg&noggel uted with diisopropylether (78L),
seeded "W tTh sodi um

343-(tert-butylsul fanyl)-144-(6- et hoxy- pyr i n-3-yl)benzyl]-5-(5-nethyl pyri
di n- 2-yl - met hoxy) - 1H-i ndol - -y 1-2,2-di I-proplonate Pol ymor ph Form C
(28g) and stirred for about dllsopropylether (280L) was added
and the contents were stirred at 55 C. a ou °1h. The contents were then
cooled to 203C and stirred overni ght about ours) The slurry was
allowed to settle for ca 10m n before bhei'ng f||te ed under nitrogen. The
filter cake was washed with diisopro [ her : et hanol (9:1, 84.5L) followed
by diisopropyl ether (85L) and dried at-45-55C under vacuumto give the
title product (25.75 kg, 88.0% h) 1IH NVR (500MHz, DMVBO D6) El ppm 8.38 -
8.41 (2H, m; 7.93 (1H, dd, J=8.54, 2.75Hz); 7.59 (1H, dd, J=7.93, 1.53Hz);
7.51 (2H, d, J=8.24Hz); 7.38 (IHe d, J=7.93Hz); 7.22 (1H, d, J=8.85Hz);
7.08 (1H, d, J=2.44Hz); 6.92 (2H, d, J=8.24Hz); 6.82 (1H, d, J=8.54Hz);
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The DSC t her nogram was obt ai ned using a TA Q000 cal orineter. The sanple

was wei ghed into an al um nium pan and a pan |id pushed on top w thout

seal i ng tWO 2pas47BRe experi nent was conducted usi ng a hearinegowase7of 10C
mn-1. WD 2011/ 054783PCT/ EP2010/ 066577 XRPD profile of the title product
i s shovh(Bthylengdr@-{D-(47HE-reribdPyiigin-dcqui red on a PANal ytical X Pert Pro

powder gl Jtr\‘i@%&ﬁﬁﬁé@li) bﬂﬂo]ﬂ%ﬂﬁ?ﬁh@ﬁg@bw itk l7eg) Md etm% RPQIU' sition

condi ti‘ons rator t ens on: V, generat or

cur r entdimahylefy!) iz 2- dwgat@fl 4zo><@pgrojan@ﬁ@| (GAeg were gtijreg "2@ mléwéqufsqta@ol 0. 0167
Ui NBoREy ?ﬁt} EBbLln;%'c dcnd @%@R\“\AgSThJ ?ﬁrr?%@ldg é(‘@s%d%@%é%@ Ry3pBudtdng a few

mlllgrams (o} zero roun late, resulting in a
thin | a%rar@fth@bMEd tcdfhfﬁa@tow B]hi. Afterefuriag! ééﬂt ﬁh“dteﬂl@ﬁiéreﬁbg regcdon
recor deghd fal@Plofrote ameetﬁ%gcz@om) saaéarfomosw@pwwaqub@w Phel 20 for each

of the peak assignnent I ntehsity \_Kg from sarrpl e to sanpl e due
to preft@mpe@ttﬁewmﬂmn @must%aﬁ Goaryl $QQ§|ﬁ§ ¢ Eesyling sHeRENSONKESHFogRsder e

sof twar®c £ the ploddcSiBASIeB By/filtAtidn S TR sQidwas WasHed with ekkarl 2 X 336mb) at
5°C and dried at 40°C under vacuum to give the title product (769, 72%th).
'"H NMR (400 MHz, DMSO-D6) dppm 8.39 - 8.42 (2H, m); 7.94 (1H, dd, J=8.6, 2.4Hz); 7.60
(1H, dd, J=7.9, 2.1Hz); 7.55 (2H, d, J=8.3Hz); 7.38 (1H, d, J=7.8Hz); 7.30 (1H, d, J=9.0HZ);
7.10 (1H, d, J=2.4Hz); 6.90 (2H, d, J=8.1Hz); 6.83 (2H, d, J=8.6Hz); 5.50 (2H, s); 5.15 (2H,
s); 4.32 (2H, q, J=7.0Hz); 4.04 (2H, q, J=7.1Hz); 3.25 (2H, s); 2.28 (3H, s); 1.32 (3H, ,
J=7.1Hz); 1.11 - 1.17 (18H, m).

Step 7: 3-[3-(tert-butylsulfany)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yI-
methoxy)-1H-indol-2-yl]-2.2-dimethyl-propionic acid

To a suspension of ethyl 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-
methylpyridin-2-yl)methoxy)-1H-indol-2-yl]-2,2-dimethyl-propanoate (47.56kg) in
tetrahydrofuran (71L) was added ethanol (41.8L) and aqueous sodium hydroxide (46-48
wit%, 10.46kg). The reaction was then heated at reflux for 1-2h before cooling to 20+3°C
and clarified. The filter was washed with tetrahydrofuran (24L) and the solution was then
acidified with hydrochloric acid (2M) to pH 4. Water (143L) was then added and the slurry
cooled to 2+3°C before isolation of the product by filtration. The filter cake was washed with
2:1 water:tetrahydrofuran (142.5L) at 2+3°C followed by ethyl acetate (143L) and dried at
45-55°C under vacuum to give the title product (44.5kg, 97.7%).

'"H NMR (400 MHz, DMSO-D6) dppm 8.39 - 8.44 (2H, m); 7.95 (1H, dd, J=8.7, 2.6Hz); 7.61
(1H, dd, J=7.9, 1.3Hz); 7.55 (2H, d, J=8.3Hz); 7.40 (1H, d, J=7.8Hz); 7.34 (1H, d, J=8.8Hz);
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8.4 10.6 9.6 9.2 10.5 8.4 11.6 7.6 12.9 6.8 17.5 5.1 19.3 4.6 20.9 4.2
WO 2011/054783 PCT/EP2010/066577

7.13 (1H, d, J=2.2Hz); 6.91 (2H, d, J=8.1Hz); 6.81 - 6.87 (2H, m); 5.53 (2H, s); 5.16 (2H, s);
4.33 (2H, q, J=6.9Hz); 3.24 (2H, s); 2.30 (3H, s); 1.33 (3H, t, J=7.0Hz); 1.10 - 1.18 (15H, m).

Purification of 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-

2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid

3-[3-(tert-Butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-
1H-indol-2-yl]-2,2-dimethyl-propionic acid (1.35kg ) was dissolved in 2-butanone (20.0L) and
water (0.9L volumes) at 75+3°C. The solution was cooled to 65°C and filtered. The transfer
lines were washed with 2-butanone (1.35L) and the combined filtrate and wash concentrated
by distillation at atmospheric pressure to leave a residual volume of 10Lvolumes. The
suspension was cooled to 0+3°C and stirred for 1h at this temperature. The product was
collected by filtration, washed with 2-butanone (5.4L) then ethyl acetate (2.7L) and dried
under vacuum at 50+5°C to give the title product (1.26kg, 94%th).

'"H NMR (400 MHz, DMSO-D6) dppm 12.46 (1H, br s); 8.39 - 8.44 (2H, m); 7.94 (1H, dd,
J=8.7, 2.6Hz); 7.60 (1H, dd, J=7.9, 1.3Hz); 7.54 (2H, d, J=8.3Hz); 7.39 (1H, d, J=7.8Hz);
7.33 (1H, d, J=8.8Hz); 7.12 (1H, d, J=2.2Hz); 6.91 (2H, d, J=8.2Hz); 6.81 - 6.87 (2H, m);
5.52 (2H, s); 5.16 (2H, s); 4.32 (2H, q, J=6.9Hz); 3.24 (2H, s); 2.39 (3H, s); 1.33 (3H, t,
J=7.0Hz); 1.14 (9H, s); 1.12 (6H, s).

Step 6B & 7A: 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-
2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid

To a degassed slurry of 2-(ethyloxy)-5-(4-{[1-(4-{[(5-methylpyridin-2-
yl)methyl]loxy}phenyl)hydrazinolmethyl}phenyl)pyridine (1.0kg) and ethyl 5-[(1,1-
dimethylethyl)thio]-2,2-dimethyl-4-oxopentanoate (720mL) in 2-MeTHF (4.0L) was added
dibenzoyl tartaric acid monohydrate (8549), citric acid (436g) and 2-MeTHF (1L). The
reaction was stirred at 30+2°C for 6h and then heated to 55+2°C and held at this
temperature until the reaction was complete. Water (3.25L) and 10wt% sodium hydroxide

(3.25L) was added to achieve pH 7 then the lower aqueous layer was discarded. The
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24.0 3.7 Table 1. Characteristic XRPD peak positions and d-spaci ngs
Clains: 1. A process for preparing a conpound of fornmula (Il) or a salt
t her eof ; WOrPI1/eSHT8d reacti ng a conpound of formula (VI PCTEP2EHSHEISTT

t hereof; wherein L is a |eaving group; with a conpound of fornula (VI) I
N reaction was then concentrated by atmospheric distillation to 3.4L, and 2-propanol (8.7L)

wad added. Sodium hydroxide (236g) was added and the mixture heated at reflux for ca.4h
before cooling to 67+3°C. The solution was then acidified with hydrochloric acid (2.6L, 2M)
to pH 6. After ageing, water (0.8L) was added and the slurry cooled to 45+3°C before
isolation of the product by filtration. The filter cake was washed with 1.0:3.5:1.5 2-MeTHF:2-
propanol:water (6.0L), then by 2-propanol (6L) and dried at 45°C under vacuum to give the
title product (1.06kg, 73%).

'"H NMR (400 MHz, DMSO-D6) dppm 8.1 - 8.43 (2H, m); 7.95 (1H, dd, J=8.7, 2.6Hz); 7.61
(1H, dd, J=7.8, 1.3Hz); 7.55 (2H, d, J=8.3Hz); 7.40 (1H, d, J=7.8Hz); 7.34 (1H, d, J=8.8Hz);
7.13 (1H, d, J=2.4Hz); 6.91 (2H, d, J=8.1Hz); 6.83 - 6.86 (2H, m); 5.53 (2H, s); 5.16 (2H, s);
4.33 (2H, q, J=6.9Hz); 3.24 (2H, s); 2.31 (3H, s); 1.33 (3H, t, J=7.0Hz); 1.11 - 1.16 (15H, m).

Step 6C & 7B: 3-[3-(tert-butylsulfany)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-
2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionic acid

~ e

~ o
S
N | N\ o
TN

ﬁo
2-(Ethyloxy)-5-(4-{[1-(4-{[(5-methylpyridin-2-
yl)methyl]loxy}phenyl)hydrazinojmethyl}phenyl)pyridine (46.0kg) and ethyl 5-[(1,1-
dimethylethyl)thio]-2,2-dimethyl-4-oxopentanoate (32.3kg) were added to degassed (4x) 2-
MeTHF (151kg) and were washed in with 2-MeTHF (20Kg) The degassing was then
repeated (4x). Dibenzoyl tartaric acid monohydrate (39.3kg) and citric acid (20.1kg) were
then added followed by a 2-MeTHF (22kg) line rinse and the mixture degassed again (4x).
The reaction was stirred at 30£2°C for about 6h and then heated to 55+2°C and held at this
temperature until the reaction was complete (about 15h). Water (152kg) and 10wt% sodium
hydroxide (167kg) was added and the mixture stirred for about 1h and then allowed to settle,
the lower aqueous layer was discarded at 50+2°C. The reaction was then concentrated by
atmospheric distillation to ~155L. 2-Propanol (290kg) and sodium hydroxide (10.6kg) were
added and the mixture heated at reflux until the reaction was complete (about 15h). After
cooling to 65-70°C, the solution was diluted with 2-propanol (32kg) then neutralised with
hydrochloric acid (123kg, 2M). Water (55L) was added and the slurry cooled to 42-45°C and

aged for about 4h before the product was isolated by filtration. The filter cake was washed
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NH, H (VlI) or a salt thereof; in the presence of a base and sol vent, and
then converting to a conpound of fornmula (Il1) or a salt thereof. 2. A
tel escope&opﬂmﬂés’&sﬁor preparing a conpound of fornula PCIEP2010/06&7Eal t
t her eof ; %a_l sing a process for prepari n% a conpound of formula (V)

conpri szHgZ tiFihgrogacevterdd9-6kg:pokaretka). (then by 2-propanol (237kg) and dried
: " “under vacuunt to glvthJe\ltltlé\'H%duct (50.4kg, 76%).
'"H NMR (400 MHz, DMSO-D6) dppm 8.38 - 8.43 (2H, m); 7.93 (1H, dd, J=8.6, 2.7Hz); 7.59
(1H, dd, J=8.0, 1.6Hz); 7.54 (2H, d, J=8.12Hz); 7.38 (1H, d, J=7.9Hz); 7.32 (1H, d, J=8.9Hz),
7.11 (1H, d, J=2.2Hz); 6.90 (2H, d, J=8.4Hz); 6.80 - 6.86 (2H, m); 5.51 (2H, s); 5.15 (2H, s);
4.32 (2H, q, J=7.1Hz); 3.24 (2H, s); 2.28 (3H, s); 1.31 (3H, t, J=7.0Hz); 1.07 - 1.16 (15H, m)

Step 8: Sodium 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-
pvridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionate

Polymorph Form C

3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-
1H-indol-2-yl]-2,2-dimethyl-propionic acid (28.3kg) was dissolved in ethanol (32.6Kg) by the
addition of sodium hydroxide (3.7kg, 46-48%) in ethanol (8.5L) and heating at 72°C for about
25 min. The resulting solution was cooled to 55+3°C, diluted with diisopropylether (78L),
seeded with sodium 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-
pyridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionate Polymorph Form C (28g) and
stirred for about 1hr. Further diisopropylether (280L) was added and the contents were
stirred at 551£3°C for about 1h. The contents were then cooled to 20+3°C and stirred
overnight (about 11 hours). The slurry was allowed to settle for ca 10min before being
filtered under nitrogen. The filter cake was washed with diisoproyl ether:ethanol (9:1, 84.5L)
followed by diisopropyl ether (85L) and dried at 45-55°C under vacuum to give the title
product (25.75 kg, 88.0%th).

'"H NMR (500MHz, DMSO-D6) &ppm 8.38 - 8.41 (2H, m); 7.93 (1H, dd, J=8.54, 2.75Hz);
7.59 (1H, dd, J=7.93, 1.53Hz); 7.51 (2H, d, J=8.24Hz); 7.38 (1H, d, J=7.93Hz); 7.22 (1H, d,
J=8.85Hz); 7.08 (1H, d, J=2.44Hz); 6.92 (2H, d, J=8.24Hz); 6.82 (1H, d, J=8.54Hz); 6.76
(1H, dd, J=8.85, 2.44Hz); 5.67 (2H, s); 5.13 (2H, s); 4.31 (2H, q, J=7.02Hz); 3.20 (2H, s);
2.28 (3H, s); 1.31 (3H, t, J=7.02Hz); 1.13 (9H, s); 0.97 (6H, s).
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(M11) or a salt thereof; with aqueous sodiumnitrite in the presence of
hydrochl oric foll owed by reduction of the diazoniumsalt; followed by a
process fwWo2prig54ming a conpound of formula conpound of PCOMPR01L/06657T) aci d

to formthe diazoniumsalt (IVa) corrprlsmg reactln a or a salt thereof;
wher ei rStep BA: 3-[3cf fart-bulysulfany -1 TN dpgnayllSSrmethyl- |

- Z. pvrldln 2 vI'rﬁethoxv) 1H-|ndol-2 vIPZ 'ﬁ dlrwb%vl propionate
Polymorph Form C

3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-(5-methyl-pyridin-2-yl-methoxy)-
1H-indol-2-yl]-2,2-dimethyl-propionic acid (2.43g, 3.8mmol, 0.97wt), sodium hydroxide
pellets (0.17g, 4.4mmol, 0.0697wt) and TBME (8.75ml, 3.5vol) were charged into a vessel.
The resulting slurry was heated to 50°C over 10min with stirring. After a further 35min,
methanol (3.75ml, 1.5vol) was added and the slurry aged at 50°C for 45min. A solution was
formed and 7:3 TBME:methanol (2.5ml, 1vol) was added to the vessel to simulate a line
wash. TBME (7.5ml, 3vol) was charged to the vessel over 30min. The solution was then
seeded with a slurry of sodium 3-[3-(tert-butylsulfanyl)-1-[4-(6-ethoxy-pyridin-3-yl)benzyl]-5-
(5-methyl-pyridin-2-yl-methoxy)-1H-indol-2-yl]-2,2-dimethyl-propionate Polymorph Form C
(0.025¢g, 0.038mmol, 0.01wt) in TBME (0.5ml, 0.2vol). The resulting slurry was aged at 50°C
for 1h 15min and then TBME (22.5ml, 9vol) was added over 1h. The slurry was aged for a
further hour at 50°C, filtered and washed with TBME (2x10ml) and then dried at 50°C in
vacuo.

'"H NMR (400 MHz, MeOH) dppm 8.36 (1H, s); 8.26 (1H, d, J=2.45Hz); 7.85 (1H, dd, J=8.68,
2.57Hz); 7.65 (1H, d, J=8.07Hz); 7.47 (1H, d, J=8.07Hz); 7.41 (2H, d, J=8.07Hz); 7.12 - 7.17
(2H, m); 6.93 (2H, d, J=8.31Hz); 6.77 - 6.83 (2H, m, J=8.74, 2.48, 2.48Hz); 5.61 (2H, s); 5.17
(2H, s); 4.31 (2H, q, J=7.09Hz); 2.34 (3H, s); 1.37 (3H, t, J=7.09Hz); 1.17 (9H, s); 1.12 (6H,

s).

DSC thermogram of the title product is shown in Figure 1.
The DSC thermogram was obtained using a TA Q2000 calorimeter. The sample was
weighed into an aluminium pan and a pan lid pushed on top without sealing the pan. The

experiment was conducted using a heating rate of 10°C min.
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H (VI) or a salt thereof; in the presence of a base and solvent wherein
the conmpound of formula (VI) is not isolated, and then converting to a
conpound WP 2bowvaswisa (I1). 3. A process accordi ng to cl aiPGTEPI0®b&ETM 2 f or
preparing a conpound of formula (11). 4. A process according to claim1l or
cl ai m XRRYP pprfigelithe tleaproduet inshavncisfpanngd®-of formula (11). 5. A process

o RS SO PEANSOIRY Ridler ol SRR ABQHEf o o
)?Celerator:%etector. The acquisition conditionsov(/erg: rsa?jiation: C?ur Eg, generator tension: 40
kV, generator current: 45 mA, start angle: 2.0° 26, end angle: 40.0° 28, step size: 0.0167°
28, time per step: 31.75 seconds. The sample was prepared by mounting a few milligrams of
sample on a Si wafer (zero background) plate, resulting in a thin layer of powder.
Characteristic XRPD angles and d-spacings are recorded in Table 1. The margin of error is
approximately = 0.1° 28 for each of the peak assignments. Peak intensity may vary from
sample to sample due to preferred orientation.

Peak positions were measured using Highscore software.

20/° d-spacing / A
3.5 25.0
4.2 21.0
7.0 12.6
7.7 11.5
8.4 10.6
9.6 9.2
10.5 8.4
11.6 7.6
12.9 6.8
17.5 5.1
19.3 4.6
20.9 4.2
24.0 3.7

Table 1. Characteristic XRPD peak positions and d-spacings
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wherein L is a leaving group; with a conpound of formula (VI) I O N NH2 H
(VI) or a salt thereof: in the presence of a base and solvent, and then
converti nyot2e11p5¢mapound of formula (1). 6. A tel escopedPpTaPe&IS/ 067
preparing a conpound of fornmula (I) 7-0 conprising a process for

pr epar i¢lgims:conpound of fornula (VI) conprising reacting a conpound of
formula (VIIT) ....1

1. A process for preparing a compound of formula (1)

\
Q a
N

ﬁo
or a salt thereof;

comprising reacting a compound of formula (VII)

\ V/ (v

or a salt thereof;
wherein L is a leaving group;

with a compound of formula (VI)

=
X o}
N
N/NHZ
H

(V)
or a salt thereof;
in the presence of a base and solvent, and then converting to a compound of formula (Il) or

a salt thereof.

2. A telescoped process for preparing a compound of formula ()
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cZe e e e .ON NH, (VIIl) or a salt thereof; with
aqueous sodi um n|tr| te In the presence of hydrochloric acid to formthe
di azoni unweaptl/ds¢gisBowed by reduction of the di azoni um s&CT/EPR@bloossetd by a
process for preparing a conmpound of formula (lIVa) conprising reacting a
conpound of forrmula (VII) salt thereof wherein L is a | eavi ng group;
with a conpound of forrrula((g@v. .. PR ".0 N
NH2 H

N an

or a salt thereof;
comprising a process for preparing a compound of formula (VI) comprising reacting a

compound of formula (VIII)

or a salt thereof;

with aqueous sodium nitrite in the presence of hydrochloric acid to form the diazonium salt
followed by reduction of the diazonium salt;

followed by a process for preparing a compound of formula (IVa) comprising reacting a

compound of formula (VII)

\ V/ (v

or a salt thereof;
wherein L is a leaving group;

with a compound of formula (VI)

~NH,

2\
;o

(V1)
or a salt thereof;

in the presence of a base and solvent
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(M) or a salt thereof; in the presence of a base and sol vent wherein the
conpound of fornmula (VI) is not isolated, and then converting to a conpound
of for nul§O@2p11)05438® 2011/ 054783PCT/ EP2010/ 066577 7. A PCOIPIG0A6606T di ng to
any one of clains 1 to 6 wherein L is selected fromchlorine and brom ne.

8. A prwseis theewnpiung of foreuls (W)is whldp@pied | andsthem conveting to@ comneuse 85 s
accor difBrgnGlé’(lﬁ.' aim8 wherein the chlorinating agent is added at 20C and the
m xture then neated at from about 20C to about 35C. 10. A process
according to any one of clainms 1 to 9 wherein the base is sel ected MOH,
M2003 and Nﬁgﬁg iy 4 legt f Inafihd & Ri SR , K
(pot as?’urr) a Cgc\g?%%gemgi{\ﬂuﬂr%%laﬁ@,%& ia?az[)@%'lg:pg%@ %Q%rf\g%%nggﬁ ;éene;Hlamnd

R R'R'N wherein R, R' and R- are each independently Cil-C6al kyl. 11. A
process, acc i i : i Bt inda Ve, recess

accor di4rig tgﬁ(gﬁoglgsrﬁt%f%\lﬁedﬁgs%lméﬁgg éiqﬁs%r E%Es”h%%. A fpar %%gg@rgccgor ding to
any one of dpamuis().-to 12 wherein the solvent is selected from

Cl- C6al cohol, tetrahydrofuran, 2-nethyltetrahydrofuran, toluene,

di chl or onet hane and m xtures thereof. 14. A process according to claim 13
wher ei rb-t he Apfogest for prepaling e cempewid eftferania ('Fl- propanol , 2-propanol,

2- but anol, sec-butanol and m xtures thereof., 15. A process according to
any one of claims 1 to 14 ein the conp of formula (VIl) is in the
formof the free base. 16. ccording to any one of clains 1 to
14 wherein the conmpound of for”ﬁula ( Iﬁ Ns—in the formof a salt. 17. A
process according to claim16 wherei Nsal t+Of the conpound of formul a

(VIl) is selected from hydrogen brom d%y rogena chl ori de, hydrogen
/

i odi de, p-toluenesul fonate, nethanesuk/ ate, trifluoronethanesul fonate and
phosphat e.

N 0)

comprising the step of reacting a compound of formula (VII)

\ V/ (v

or a salt thereof:
wherein L is a leaving group;

with a compound of formula (VI)

=
X o}
N
N/NHZ
H

(V1)
or a salt thereof:

in the presence of a base and solvent, and then converting to a compound of formula (1).

6. A telescoped process for preparing a compound of formula (1)
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18. A process according to any one of clains 1 to 17 wherein the conpound
of formula (VI) is in the formof the free base. WD
2011/ 054 A8BRCM/EPBIL0/ 066577 19. A process accordi ng t @CampP2emcet7 cl ai ms
1 to 17 wherein the conpound of fornmula (VI) is in the formof a salt. 20.
A process according to clai O wherein the /salt of the compound of fornmula
(VI') is the di hydrogen chlorlde\ process for preparing the
anhydrous Form C pol ynorph o P f formula (1) 7-0 conpri sing
di ssol ving a conpound of formula (1| ‘ m@thanol and

met hyl -t -butyl ether in the presence of solii d'sogjium hydroxide, followed by
addi tion of nethyl-t-butyl ether, mheriif?fhe sol vent systemin the reactant

b

m xture contains 30% or |ess nethanol y/vol ume. 22. A process according
to claim21l wherein the reaction is c ed out at from about 48C to about
55C. 23. A process for preparing the\ anhydrous Form C pol ynorph of a
conpound of formula (1) ¥ "
ﬁo
comprising a process for preparing a compound of formula (V1) comprising reacting a

compound of formula (VIII)

or a salt thereof;

with aqueous sodium nitrite in the presence of hydrochloric acid to form the diazonium salt
followed by reduction of the diazonium salt;

followed by a process for preparing a compound of formula (IVa) comprising reacting a

compound of formula (VII)

\ y/ (Vi)
/o
or a salt thereof;
wherein L is a leaving group;

with a compound of formula (VI)

=
X o}
N
N/NHZ
H

(V)
or a salt thereof;
in the presence of a base and solvent
wherein the compound of formula (V1) is not isolated, and then converting to a compound of

formula (I1).
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0O N ONa conprising dissolving a conmpound of forrmula (I1) In an

al cohol which is ethanol or nethanol and reacting wth aqueous sodi um

hydr oxi dewof2el1/is¥x8d by t he addition of diisopropyl et her PCRIEPREMGCESTE
aqueous content of the reaction mxture is 5% and the solvent systemin the
reactant m xture contains 30% or |ess ethanol or nethanol by volune. 24. A

process; accof fijigdsd Qcc%f(ﬁﬁéqozﬁy"gﬁ%ro?bl'alrﬁ@?t%%@@m L& &idadPhrom cBRriné

process according to claim237or claim2 erein the process is conducted
at froranddvemingsC t o about 78C. 26. A process according to any one of
claims 23 to 25 wherein the aqueous content of the reaction m xture
is37)/0.
8 A process according to claim 7 wherein L is chlorine.

9. A process according to claim 8 wherein the chlorinating agent is added at < 20°C and
the mixture then heated at from about 20°C to about 35°C.

10. A process according to any one of claims 1 to 9 wherein the base is selected MOH,
M,CO3; and MHCO3; wherein M is selected from Li (lithium), Na (sodium), K (potassium) and
Cs (caesium); 1,8-diazabicyclo[5.4.0]lundec-7-ene; and R'R”R’N wherein R’, R” and R are
each independently C4-Cealkyl.

11. A process according to claim 10 wherein the base is MOH.
12. A process according to claim 11 wherein the base is KOH.

13. A process according to any one of claims 1 to 12 wherein the solvent is selected from
C,-Cealcohol, tetrahydrofuran, 2-methyltetrahydrofuran, toluene, dichloromethane and

mixtures thereof.

14. A process according to claim 13 wherein the solvent is selected from ethanol, 1-

propanol, 2-propanol, 2-butanol, sec-butanol and mixtures thereof.

15. A process according to any one of claims 1 to 14 wherein the compound of formula

(V1) is in the form of the free base.

16. A process according to any one of claims 1 to 14 wherein the compound of formula

(V) is in the form of a salt.

17. A process according to claim 16 wherein the salt of the compound of formula (VII) is
selected from hydrogen bromide, hydrogen chloride, hydrogen iodide, p-toluenesulfonate,

methanesulfonate, trifluoromethanesulfonate and phosphate.

18. A process according to any one of claims 1 to 17 wherein the compound of formula

(V1) is in the form of the free base.
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27. A process for preparing a conpound of formula (I1l): WO

2011/ 054783PCT/ EP2010/ 066577 wherein, Z is selected from

4C(R1) 21,wpeiRAp2BA, 1C(R2)21n[ C(R1)21,,0, -0[C(Rl)21n4E@CREP20IO/06657 -
[C(R1) 2] 0[ C(R2) 2] n, wherein each Rl is independently H -OF3, or
-Cl-Co6al kyl or two Rl on the same carbon may join to forman oxo (=0); and
each 19. A R®cpss agegedirnhiganylopeaf clapps 1 Idkwher@rr@he@pmp@ancwafpwwa or two
R2 on the y join to forman oxo (=0); mis 1 or 2; each nis
indepen(g@rﬁﬁ;rﬁ%?&wgg%i 3; Yis a heteroaryl optionally substituted by
hal ogen, -01-C6al kyl, - C(OR OH3, -OH, -03- C6eycloal kyl, -01-Co6al koxy,

- 01- C6f300r dablogkss aqgordimy louddival kg eiprthe galt afghs aerorRgu1dgf Ifornmép (W) is- 2- R13
wher ei o ; , -S(=0), -S(=0)2 or -C(=0); R13 is -01-C6al kyl
wher ei Ehé’gllhly%é)g‘leﬁgﬁlgﬂ%é;sﬂg optionally substituted by hal ogen; R7 is

sel ected from -01-C6al kyl eneC(0) 001- C6al kyl, -01-C6al kyl eneC(0) OH and

- 01- Coadkyl ; A Bhtesstor baridihe aMGEBLEForm C polymorph of a compound of formula
(1)

N an

in methanol and methyl-t-butylether in the presence of solid sodium hydroxide, followed by
addition of methyl-t-butylether, wherein the solvent system in the reactant mixture contains

30% or less methanol by volume.

22. A process according to claim 21 wherein the reaction is carried out at from about
48°C to about 55°C.

23. A process for preparing the anhydrous Form C polymorph of a compound of formula

(1)
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L10 is aryl or heteroaryl; X is a bond, -CH2- or -NH; & is aryl,
het eroaryl, cycl oal kyl or cycl oheteroal kyl optionally substituted by 1 or 2
substi t uanO20ideandent | y sel ected from hal ogen, -OH, PORNEP2NBIRG6577

-01- Ceal kyl, -Cr Cbal koxy, -01-Co6fl uoroal kyl, -01-C6fl uoroal koxy, -C(0)NH2

and -NHC(O0)OH3; R12 is H Or\iijj;félkyl; or /a salt thereof; conprising the

reaction of a conmpound of formula (I1V) Z ¥ (LV) WO
2011/ 054783PCT/ EP2010/ 066577 ~ -hereof; wherein Y, Z, Rl11 and R12
are as defined for a conpound of forn Mth a compound of fornula

(V) RR7 0 (V) A

N 0)

N an

in an alcohol which is ethanol or methanol and reacting with aqueous sodium hydroxide,
followed by the addition of diisopropylether, wherein the aqueous content of the reaction
mixture is < 5% and the solvent system in the reactant mixture contains 30% or less ethanol

or methanol by volume.

24. A process according to claim 23 wherein the alcohol is ethanol.

25. A process according to claim 23 or claim 24 wherein the process is conducted at
from about 48°C to about 78°C.

26. A process according to any one of claims 23 to 25 wherein the aqueous content of

the reaction mixture is £3%.

27. A process for preparing a compound of formula (lIl):

66



wherein R6 and R7 are as defined for the conpound of forrmula (Ill) in the
presence of an acid and solvent. 28. A process according to claim 27
wher ei n AW0HQEBRL) 21, , [ C(R2)21n, Rl is H, mis 1 andPATIEP2@0/066597 A
process according to claim?27 or claim28 wherein Y is heteroaryl
optionally substituted by -Cl-Colkyl. 30.RA process according to claim29
wherein Y is pyridinyl optionallysL i ited by nmethyl. 31. A process

according to claim30 wherein is -pyridinyl. 32. A process
according to any one of clainms 27 to 34~wferein RL3 is -Cl-C6al kyl and L2
is S -S(=0) or -S(=0)2. 33. A process agcording to claim32 wherein R13
is tert-butyl and L2 is S. 34. A process}&cm@rdi ng to any one of clains 27
to 33 wherein R7 is O Céal kyl eneC(=0) 0% - Col kyl . 35. A process according
to claim34 wherein R7 is -CH2C(CH3) 2C(=0) 0C1- C6al kyl . 36. A process
according to claim 35 wherein R7 is - CHC( CH3) 2C(=0) OCH2CH3. 37. A process
accor diyagertia, any one of clains 27 to 36 wherein L10 is aryl, X is a bond

R . e R

PYr | di quRggmg'(Rz%qn@%bbémgﬁHB or - OCH2CH3. 39. A process accor ding to

claim 38 Vmel£1eils ri]nde:pL)gncljeSntlE/)rI]-ﬁr-%,:g’, o>r<-d)1§CéiaIkty)/?cr)]rcI tw%q% ocr;l6 thlessa%rtlza%gr}/ rlnayjoin to
form an oxo (=0); and each

R, is independently H, -OH, -OMe, -CF3, or -C4-Cealkyl or two R, on the same
carbon may join to form an oxo (=O);

mis 1 or 2; each

n is independently 0, 1, 2, or 3;

Y is a heteroaryl optionally substituted by halogen, -C4-Cgalkyl, -C(O)CHs, -OH, -Cs-
Cscycloalkyl, -C4-Csalkoxy, -C+-Csfluoroalkyl, -C4-Cefluoroalkoxy or -C4-Cehydroxyalkyl;
Rg is Lo-R13 wherein

L,is abond, O, S, -S(=0), -S(=0), or -C(=0);

R1s is -C4-Cealkyl wherein -C4-Csalkyl may be optionally substituted by halogen;

R; is selected from -C;-CsalkyleneC(O)OC,-Cealkyl, -C+-CsalkyleneC(O)OH and -C4-Cealkyl;
R11 is -L10-X-Gg, wherein

L1 is aryl or heteroaryl;

Xis a bond, -CH,- or -NH-;

Gs is aryl, heteroaryl, cycloalkyl or cycloheteroalkyl optionally substituted by 1 or 2
substituents independently selected from halogen, -OH, -CN, -NH,, -C:-Cealkyl, -Cs-
Cealkoxy, -C4-Cefluoroalkyl, -C4-Cefluoroalkoxy, -C(O)NH, and -NHC(O)CHa;

Ri2 is H or -C4-Cgalkyl; or a
salt thereof;

comprising the reaction of a compound of formula (1V)
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substituted by -OCH2CH3. 40. A process for preparing a conpound of fornula
(111a) conprising the reaction of a conmpound of formula (l1Va) or a salt

t her eof ; wOt2h11205¢apound of forrmula (Va) in the presen®€TdP2@/06&Td and a
solvent. 41. A process according to any one of clainms 27 to 40 wherein the
conpourd agfaltiteraoita (1V) or (1VvVa) is in the formof the free base. WO

20111 034 1B3RGTLERZ0IY 958/ T el Q5RSRBCERISLAY O any one of clai me

27 to 4 eréi n the conpound or mu or (I'vVa) 'is in the formof a
sal t. withapoppasesy fermeet ¢iing to cl ai m42 wherel n the salt is selected
from hydrogen brom de, hydrogen chl orj de, rhydrogen i odi de,

p-tol uenesul fonate, nethanesul f on&ge, i f [ uor onmet hanesul f onat e, phosphat e,
citrate, tartrate, formate, acetate and propi onate. 44. A process
according to any one of clainms 27 to 4P wherein the solvent is selected
from a Cl-C6al cohol, tetrahydrofuran, &rret hyl t et r ahydr of uran and m xtures
thereof. 45. A process according to c di m 44 wherein the solvent is a

Cl1- Coal\gobheah reelnact efle bE aBNRldBNAL cofpBlRPaMBim@adIm xt ures thereof .

in the presence of an acid and solvent.

28. A process according to claim 27 wherein Z is -O[C(R1)2]m[C(R2)2]n, R1is H, mis 1 and

nis 0.

29. A process according to claim 27 or claim 28 wherein Y is heteroaryl optionally
substituted by -C¢-Cealkyl.

30. A process according to claim 29 wherein Y is pyridinyl optionally substituted by

methyl.
31. A process according to claim 30 wherein Y is 5-methyl-pyridinyl.

32. A process according to any one of claims 27 to 31 wherein Rys is -C4-Cealkyl and L,
is S, -S(=0) or -S(=0),.

33. A process according to claim 32 wherein Rq3 is tert-butyl and L, is S.

34. A process according to any one of claims 27 to 33 wherein Ry is Cs-
CealkyleneC(=0)OC;-Csalkyl.

35. A process according to claim 34 wherein Ry is -CH,C(CH;),C(=0)OC,-Cealkyl.
36. A process according to claim 35 wherein Ry is -CH,C(CH3),C(=O)OCH,CHs.

37. A process according to any one of claims 27 to 36 wherein Ly is aryl, X is a bond

and Gg is heteroaryl.
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46. A process according to any one of clainms 27 to 45 wherein the acid is a
carboxylic acid. 47. A process according to claim46 wherein the
car boxyl iwoa011dh5#83sel ected from the group consi sting ofPCraErRePsése7 aci d,
citric acid, tartaric acid, acetic acid, propanoic acid, butanoic acid,
di benzd3B. t aftrapdess aceatding éo claimaapmberen belsRiyEnyt Xris abiopd apd @sionohydr at e
or dib a h ditoluoyl tartaric acid, malic acid,
mal ei ¢ %bl %B%titg{egcbgc:bd&| g&pﬁgﬁgﬁﬁacetl c acid, triphenyl acetic aci d,
phtalic aC|d 2- hydr oxyphenyl aceti c aci d, ant hr acene- 9- car boxylic acid,
met hoxygeet | £ ek, aéc%Hn'i t%'c"?alﬁ\GJS‘iNhé}EMtLaJ |ls‘bh@ﬁ}l'ld)( |s°3(§d>r\oca|fbceg|s pyrldln I
trichl oroacet Pc aci d, horic acid, hexanoi ¢ acid, napth ace¥| C
aci d arﬁﬂlbﬁilt)dtegrbafsoﬂirbﬁée)f 48. A process accordl ng to clai m 47 vvherel n the
carboxylic acid is selected fromdi benzoyl tartaric acid nonohydrate and
i sobutyric acid. 49. A process according to claim47 wherein the
car boxydQ.c atbwcess i9r benadyg a campaundofifermlatildle with citric acid. 50. A
process according to any one of clains 27 to 48 wherein the reaction is
carried out at from about BEZfﬁ about 70G -+51. A process according to

i

claim 49 wherein the reacti
70C. 7-0 conprising a proces$ acco g to anyaone of clainms 40 to 51, and
t hen converting to a conpound of forn /53, A process for preparing a
conmpound of forrmula (I) 7-0 conprising a pr s according to any one of
clainms 40 to 51, and then converting compound of formula (1). 54.A

t el escoped process for preparing a co nd of fornmula (I1)

(llia)

/\O

\ V/, (Iva)

or a salt thereof;

with a compound of formula (Va)

i

(Va)

in the presence of an acid and a solvent.

41. A process according to any one of claims 27 to 40 wherein the compound of formula

(IV) or (IVa) is in the form of the free base.
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or a salt thereof; conprising a process for preparing a conpound of fornula
(111a) as defined in any one of clains 40 to 51, followed by ester

hydr ol ysiwowntisarsdase, in the presence of a Cr Csal coholPCT/ERA@0A66577
tetrahydrofuran as solvent, and then converting to a conpound of formula
(1) or42a sa%prmh@&wprdlrmstomrwanégﬁ@lgéﬁs Pt ek whergin the epapewy! of ferdiund of

forrrul WO ok (1va) i&iQ OB bLeh agt.@ process for preparing a conpound of formula
(111a) s) éfi Ied |In any one of clainms 40 to 51, followed by ester

hydrolysis with a base, in the presence of a Cl-C6al cohol and a

t et r ahygy of zhﬁﬁb TR | a
(D). 5%’ ch( ?‘gbggé;ssg%g}éordﬁon@ﬂg fi 4 alrﬁqﬂﬁw@éélt Eg;gfe%te%f V\here?%eﬁrg%g{gg S

sodi um fmdmg@mca@rldgwyqusn pa*@@@ﬂ@ﬁwf@n@té wethiaResUopdtec| ai m 55 wherein
the Cl- rgmgmbnéﬁnfgnaf}%%aehate é@ateﬁanra@&%?na@&ca%@ww &oglloﬁ’at@ 54 or

cl ai m55 erein t vent s 2-methyl tetrahydrofuran. process
for preparing the anhydrous Form C poI ynor ph of a conpound of formula (1)

44. A process according to any one of claims 27 to 43 wherein the solvent is selected

from a C4-Cgalcohol, tetrahydrofuran, 2-methyltetrahydrofuran and mixtures thereof.

45. A process according to claim 44 wherein the solvent is a C4-Csalcohol selected from

ethanol, 2-propanol and mixtures thereof.

46. A process according to any one of claims 27 to 45 wherein the acid is a carboxylic

acid.

47. A process according to claim 46 wherein the carboxylic acid is selected from the
group consisting of isobutyric acid, citric acid, tartaric acid, acetic acid, propanoic acid,
butanoic acid, dibenzoyl tartaric acid (for example, dibenzoyl tartaric acid monohydrate or
dibenzoyl tartaric acid anhydrous), ditoluoyl tartaric acid, malic acid, maleic acid, benzoic
acid, 3-phenyl acetic acid, triphenylacetic acid, phtalic acid, 2-hydroxyphenylacetic acid,
anthracene-9-carboxylic acid, methoxyacetic acid, tartronic acid, glutaric acid, oxalic acid,
trichloroacetic acid, camphoric acid, ethylhexanoic acid, napthylacetic acid and mixtures

thereof.

48. A process according to claim 47 wherein the carboxylic acid is selected from

dibenzoyl tartaric acid monohydrate and isobutyric acid.

49. A process according to claim 47 wherein the carboxylic acid is dibenzoyl tartaric in

mixture with citric acid.

50. A process according to any one of claims 27 to 48 wherein the reaction is carried out
at from about 5°C to about 70°C.

51. A process according to claim 49 wherein the reaction is carried out at from about
30°C to about 70°C.
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conprising A) the reaction of a conpound of fornula (XV) HO N02 (XV)
a salt thereof; with a conpound of formula (XII) I ........ - -
I WO 2011/0,5478@1 N or a salt thereof; PCT/EP2010/066577

52. A process for preparing a compound of formula (1)

~ e

~ o
S
N | N\ o
N

N m
ﬁo
comprising a process according to any one of claims 40 to 51, and then converting to a

compound of formula (Il).

53. A process for preparing a compound of formula (1)

N 0
/\O
comprising a process according to any one of claims 40 to 51, and then converting to a

compound of formula (I).

54, A telescoped process for preparing a compound of formula (1)

=
= ‘ O
N

Db 0
N

d

N m
ﬁo
or a salt thereof;
comprising a process for preparing a compound of formula (llla) as defined in any one of

claims 40 to 51, followed by ester hydrolysis with a base, in the presence of a C4-Csalcohol
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in the presence of a base, and a solvent to produce a conpound of formula
(XVI) N2 (XVI) or a salt thereof; B) followed by the reduction of a
conmpound WP 2bowvaswisa (XVI) or a salt thereof w th hydrog@cTiER2elecgresence
of palladiumin a solvent to produce a conmpound of formula (VIII1) ....1I

.. z. .. .and.a tetrahydrofuran as solvent, apdthengqpverting fq § compaungefifo dopra sgf

fol | ongf,Rys t he reaction of a conpound of fornula (VIII) or a salt thereof;
wi th aqueous sodiumnitrite in the presence of hydrochloric acid to form
the diazoniumsalt followed by reduction of the diazoniumsalt to produce a

conmpoungk of £ idddhGed Mokess for preparing a compound of formula (1)

~ L

N [¢]
N ‘ ™~ N\

ﬁo
comprising a process for preparing a compound of formula (llla) as defined in any one of
claims 40 to 51, followed by ester hydrolysis with a base, in the presence of a C4-Csalcohol

and a tetrahydrofuran as solvent, and then converting to a compound of formula (I).
56. A process according to claim 54 or claim 55 wherein the base is sodium hydroxide.
57. A process according to claim 54 or claim 55 wherein the C4-Cgalcohol is 2-propanol.

58. A process according to claim 54 or claim 55 wherein the solvent is 2-methyl

tetrahydrofuran.

59. A process for preparing the anhydrous Form C polymorph of a compound of formula

(1)

/
o}

comprising
A) the reaction of a compound of formula (XV)
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cZe e e .O0ON NH2 (VI) or a salt thereof; D) the
reactlon of a corrpound of forrrul a (XIll) or a salt thereof; vmth a conpound
of fornulso@XING4Bs (XIV) or a salt thereof; in the pr@@@ﬂn’eomm6®7base
aqueous al coholic solvent and pal I ad| um on carbon to produce a conmpound of
formula (X)

(xv)
or a salt thereof; with a compound of formula (XII)

X

- Cl
N

(Xl
or a salt thereof;

in the presence of a base, and a solvent to produce a compound of formula (XV1)

or a salt thereof;
B) followed by the reduction of a compound of formula (XVI) or a salt thereof with hydrogen

in the presence of palladium in a solvent to produce a compound of formula (VIII)

or a salt thereof;
C) followed by the reaction of a compound of formula (VIIl) or a salt thereof,
with aqueous sodium nitrite in the presence of hydrochloric acid to form the diazonium salt

followed by reduction of the diazonium salt to produce a compound of formula (VI)

=

X o}
N
N/NHZ
H

(V1)
or a salt thereof;

D) the reaction of a compound of formula (XIII)

dOH
HO~—pg

A (X1
OH
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or a salt thereof; E) followed by the reaction of a conmpound of formula
(X) or a salt thereof; with, when L is brom ne, aqueous or anhydrous
hydr ogen Wooniids4788r where L is chlorine, agueous or anigdfEpasiolyerogen
chl oride, cyanuric chloride, thionyl chloride, nethane sufonyl chloride,
t ol ueneoraugatdhgreofchl ori de or phosphoryl chloride to produce a conpound of

f or mul qﬂ%b% pmrcﬁif&Fhlai &igpl orine or bromne;, or a salt thereof; F)

fol | owe e step of reacting a conpound of fornmula (VI1) or a salt
t hereof; wherein L is chlorine or bromne; with a conpound of formula (VI)
or a salt thereof; in the presence of asbase and solvent; to produce a
conpound of formula (1Va) or a sal hereof; G followed by the reaction
of a compound of formula (IVa) ox\ak thereof; with a compound of
formul a (Va) o7

(XIV)
or a salt thereof;
in the presence of a base, aqueous alcoholic solvent and palladium on carbon to produce a
compound of formula (X)

OH

\ / X)

or a salt thereof;

E) followed by the reaction of a compound of formula (X) or a salt thereof,

with, when L is bromine, aqueous or anhydrous hydrogen bromide, or where L is chlorine,
aqueous or anhydrous hydrogen chloride, cyanuric chloride, thionyl chloride, methane
sufonyl chloride, toluene sulfonyl chloride or phosphoryl chloride to produce a compound of
formula (VII)

\ V/ (v

wherein L is chlorine or bromine; or a salt thereof;

F) followed by the step of reacting a compound of formula (VII) or a salt thereof;
wherein L is chlorine or bromine;

with a compound of formula (V1) or a salt thereof;

in the presence of a base and solvent; to produce a compound of formula (1Va)
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(Va) in the presence of an acid and a solvent to produce a conpound of
formula (111a) or a salt thereof; H) followed by the reaction of a
conpound W 2bovoswisa (11la) or a salt thereof with an aqBREdIP2&10/06657ON of a
base to produce a conpound of formula (11) 1) followed by (a) dissolving

a conmpound of forrmula (I1) i hanol and nethyl -t-butylether in the
presence of solid sodi um hydrxi ge, of ol lowed by addition of

nmet hyl -t - butyl et her, wherein the sol stem in the reactant m xture
contains 30% or |ess nethanol; or (b) SdissqrVkng a compound of fornula (11)
in an al cohol which is ethanol or nethanol Y@and reacting with aqueous sodi um
hydr oxi de, followed by the addition of dr=Sopropylether, wherein the

aqueous content of the reaction m xture 5% and the solvent systemin the
reactant m xture contains 30% or |ess _ettrdanol or nethanol by vol une.

(IVa)

or a salt thereof;
G) followed by the reaction of a compound of formula (IVa) or a salt thereof;

with a compound of formula (Va)

hmdin

(Va)

in the presence of an acid and a solvent to produce a compound of formula (ll1a)

N (llia)

or a salt thereof;
H) followed by the reaction of a compound of formula (llla) or a salt thereof with an aqueous

solution of a base to produce a compound of formula (II)

N (I

) followed by
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(a) dissolving a compound of formula (I) in methanol and methyl-t-butylether in the
presence of solid sodium hydroxide, followed by addition of methyl-t-butylether,
wherein the solvent system in the reactant mixture contains 30% or less methanol; or

(b) dissolving a compound of formula (Il) in an alcohol which is ethanol or methanol and
reacting with aqueous sodium hydroxide, followed by the addition of diisopropylether,
wherein the aqueous content of the reaction mixture is < 5% and the solvent system

in the reactant mixture contains 30% or less ethanol or methanol by volume.
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