WO 2012/ 013755PCT/ EP2011/ 063020 1 PROCESS FOR THE PREPARATI ON OF

1- ARYL- PYRAZQOL- 3- ONE | NTERVEDI ATES USEFUL | N THE SYNTHESI S OF SI GVA
RECEPTORSVONBIBIITGRS 5 Field of the invention The i nvenPCorEPe@iatm30t o a
process for preparing 1l-aryl-pyrazol -3-one internedi ates, tautoners, and
salts thereof, to novel internediates, and to the use of the internediates
in the preparation of sigma receptor inhibitors. 10 Background of the

i nvention Psychiatric and neurol ogi c disorders are anong the nost severe

and chroni c di seases and pROAFSSFOR THEPREPARAIGON @ al so extrenely
difficult to treat effectiyel ec e, of tiplic of the synptons
and etiologies. 15 Amﬂg‘ékﬁﬁéquz‘é%ﬁ@iﬁgmk?%@%at t hese

psychi at ri ¢ andSEEULANTHE SYNAHESES, OB iSIGMA REQCEBTORSIINHIBOFORSave been
found useful in the treatnment of psychosis and novenent disorders such as

dystonia and tardive dyskinesia, and notor disturbances associated with
Hunt i ngton'Keldiofthainyentiour ett e' s syndrome and in Parki nson's di sease

(Wl ker, J1Me @beftlon R rh%snﬁﬁglﬁ?gé&@lfoﬁﬁf@ G l]&?pp 450l- 33§r@ intfhediates
W02006021462 and W2007098953 descrjbe p razol con%al ni n qonmpounds havi ng

phar macol oé@%%fperéc%f}dﬁaﬂt§/ ﬂﬂeé%fr H’anVﬁlsmé?faﬁﬁlaFeéc@& torthe pes thsa?t@rre%ﬁl%t?% y

usef ul in thehetprgiadpionaff sp@drecéplofdahibitetdl ar neuropat hic pain or all odyni a.
These conpounds have the follow ng chem cal structure: WD

2012/ 013755PCT/ EP2011/ 063020 2 represented by the formula (11) in said

pat ent HpplBachkgromsl |ffthe inventioef erred as final internediates): wherein

le and R4 q;sg%ﬂlﬁﬂsaﬁ@ql%ﬂﬁo'lcygl? s8ﬁ;%é& Q{tﬁ%' #ﬁ?%%{ost %Evetré’gf?& Qﬁn]f Y &1'3%&%9 fut ed

phenyl 5 to are orm an optlona

napht hyl riaAg comb@@rSdﬂH@sq @S@Wéfsr?’é@m]é@ emr@@@lmdef@cuh tq ﬁ@tﬁéﬁqﬁm&kbe@as% nt

appl i cat i oRgthe h§BiBli kit STAB At Ms @AM chSoplegpar ed by reacting an
acet ohydrazi de derivative with an ethyl acetoacetate; by reacting an

hydrazi ne derivative with an ethyl butynoate; or by the
15 Amongst the therapeutic arsenal to combat these psychiatric and neurologic disorders,

sigma receptors inhibitors have been found useful in the treatment of psychosis and
movement disorders such as dystonia and tardive dyskinesia, and motor disturbances
associated with Huntington’s chorea or Tourette’s syndrome and in Parkinson’s disease
(Walker, J. M. et al, Pharmacological Reviews, 1990, 42, 355).
20

WO02006021462 and WO2007098953 describe pyrazole-containing compounds having
pharmacological activity towards the sigma receptor, being particularly useful in the
therapy of pain, in particular neuropathic pain or allodynia. These compounds have the
following chemical structure:
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These compounds may be prepared according to the route schemes disclosed in
WO02006021462 and W0O2007098953. Of particular interest are the intermediates



10 net hod provided by F. Effenberger and W Hartmann, Chem Ber., 102(10),
3260- 3267, 1969, where an ethoxy-acrylic acid hydrazide is reacted with
concent r aveaorymarsal aci d. When consi dering different r@oraP2dionciobe
preparation of the 1-aryl-pyrazol-3-one internediates referred above, one
approach is to directly react an aryl hydrazine with a 15 ketoacet ate.
However, this shortcut presents the dravback that being the distal nitrogen
of hydrazine the nost reactive atom it will preferably react with the

ket one car b@ﬂh‘ien&ﬁ ketiRacemate (HN Saiel Rednk Q@Fhéaltl@ns (Rker réfbaed w that he
ester carbo{ggIi of the same reagent, as it would be desired. The non-desired
reaction ré I?§1qﬁ9an enanine that after cyclization yields the
non-desired isoner of 1-aryl- pyrazor- internedi ates, i.e. 1- 20

aryl - pyrazol - 5-one (depicted bel ow). reacti on was reproduced by the
inventors and it is also described in’Biogr. and Med. Chem 2004, 2317.

-1 RB R4 As such, because of this undesifedfeaction, the solution proposed
by W2006021462 and W)2007098953, protects the arylhydrazine by converting
it into an acetohydrazi de, 25 thereby cing a reaction between the
proxinmal nitrogen atom of the hydrazide -lhow nore reactive- with the ketone
carbonyl of ethyl acetoacetate. An e nka is formed, WO

2012/ 013755PCT/ EP2011/ 063020 3 which i setbmitted to energetic acidic

condi t10ns Jifth #fand R BR: FYGlenaEHAJARE €0YaIKESUbE SrobiePyiifiShe phenyl

1-aryl - pyrazol - 3-one 1 nternedi ate. “Such ene conditions generate a
si gni i cantto aRilirihexdre gifaghed iy dhey forgan @@H@@Elaéﬁb stijuted RRehted f8e reacti on
yield. 5 W2009130314 (Laboratorios del Dr. Esteve) relates to a process
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activity ofjoge netdwy hn Et‘h@f'}ﬁ iadd ﬂf\;ﬁ%ﬁ'ﬁ@islﬂélaégh R¥th 28Rl Alated nRherhlacil.
oxazi n-8-ium brom de. Yakugaku Zass (1982), 102(8), 743-7) proposes in

Chart | of page 744 and in the |ast two paragraphs on page 745, the
reaction ofWhéh ebiyderidg( diffeedndyrbutes 3fodi thx Odrgpur@ion of the 1-aryl-pyrazol-3-one

intermediates referred above, one approach is to directly react an arylhydrazine with a

15 ketoacetate. However, this shortcut presents the drawback that being the distal nitrogen
of hydrazine the most reactive atom, it will preferably react with the ketone carbonyl of
ketoacetate —more electrophilic— rather than with the ester carbonyl of the same reagent,
as it would be desired. The non-desired reaction results in an enamine that after
cyclization yields the non-desired isomer of 1-aryl-pyrazol-3-one intermediates, i.e. 1-

20 aryl-pyrazol-5-one (depicted below). This reaction was reproduced by the inventors
and it is also described in Bioor. and Med. Chem. 2004, 2317.
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As such, because of this undesired reaction, the solution proposed by W02006021462
and W0O2007098953, protects the arylhydrazine by converting it into an acetohydrazide,
25 thereby forcing a reaction between the proximal nitrogen atom of the hydrazide —now

more reactive— with the ketone carbonyl of ethyl acetoacetate. An enamine is formed,



15 yl)acetate wi th phenyl hydrazine in the presence of sodi um nethoxi de as a
base and benzene as a solvent, thereby obtaining

2- (2- met wo-2012318156x0l an- 2-y1) - N - phenyl acet ohydr azi de PCwt¥iPedn1ios3okur t her
cyclised after treatment with hydrochloric acid 10 % and heating on a water
bath at 90 C, to obtain 3-hydroxy-5-nethyl- 1- phenyl pyrazol e. However,
this nethod presents the di sadvantage tat both sodi um 20 net hoxi de and
benzene are unsuitable for industrial upscaling, in particular, sodium

met hoxi de ivshiéh c&aﬁmaﬁ@w t@aﬁkrgétwdcydlt; Q&h&nb@ﬁgﬁaﬂeﬁﬂﬁb@ewﬁe@ ah8 thereby
carC|nogen| unsu for iwities.
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for 2-( 2. maignyficaht ﬁnoiummﬁbmrcﬁuytk)thd\l‘cenq@hwllyahmimﬁyt(tmacden ¢l %9 . Most
inportantly, when the inventors tried to reproduce 25 said reaction with
simlar conditions and a napht hyl hi/drazi ne was used instead of the
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(non- desi I’e1(ih1b1$(QﬁEl’)ThWaaltﬁb§t&de€d1te Teunsprid@s P O cul O QEbMIRtingd\2omethly he-

distal nitro m r eact i with the ketone carbonyl of
the ket oacé?%)?‘gl ?%%VE%V% E?(%g? 9espt|9618'61&(?% IS vake this route not
interestdng for i ndustrl al pr oductl on. As such, the inventors confronted

with the p"[ﬂgtald lﬁ%ls (ﬁ{bh/'fé%lolo(?lte d%H@atﬁQ rﬁEHOSﬁ{tﬁé‘sﬁé éﬂ%@)ﬁa&fe%& Q@téwty

ment i oned reactlon

i ndustri al 19§ ?é’é@hﬂt]eplﬁﬂﬂ&&égsghﬁb“ﬁ 16 arvearotahS i el loHlesazyr-§pese dropide.
ViD2006021462:ku 098958, UORONIZ03bpoain AR 1631 pitke 744 ARVInNIAY fust VIO
2012/ 013755PCT/ EP2011/ 063020 vi saged a regi tiv ss where the
ket oacet at WP PP 1SS 7 ﬁérgh APm S ot eﬁ‘éfg meﬁ‘ﬁg gc‘fﬂ"(ﬂ?ﬂ' 1 and
have suryr iybacahty Wictu pﬁertyfhl@tdrmnajuptlmclﬁsgenn@tof@adhunmnreﬂﬁ)xaiedasr £ddsd snd n an

i ncreased versus t ior a o]¢ es t | |
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) p enylpyrazole However, thls method presents the disadvantage that both sodium

20 methoxide and benzene are unsuitable for industrial upscaling, in particular, sodium
methoxide is a dangerous and highly toxic reagent and benzene is carcinogenic and
therefore unsuitable for use in large quantities. Moreover, the reaction devised by Ueda
et al. presents a non-optimal yield for 2-(2-methyl-1,3-dioxolan-2-yl)-N'-
phenylacetohydrazide (30 %). Most importantly, when the inventors tried to reproduce

25 said reaction with similar conditions and a naphthylhydrazine was used instead of the
phenylhydrazine (see Example 26 below), they were unsuccessful in preparing the
desired final intermediate in optimal isomeric purity. Adversely, an isomeric mixture
(80:20) of S5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-ol (desired isomer) and 3-
methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-ol (non-desired isomer) was obtained. This

30 process does not avoid the distal nitrogen of the hydrazine from reacting with the ketone
carbonyl of the ketoacetate, thereby generating by-products that make this route not

interesting for industrial production.

As such, the inventors confronted with the problems on the control of the
35 regioselectivity of the mentioned reaction, and trying to meet the need for an improved
and industrially feasible process when compared to the ones proposed by
W02006021462, W02007098953, WO02009130314, and Ueda et al, they have



al) coupling a conmpound of formula (I1) with a conmpound of formula (1V) in
a suitable 15 solvent, in the presence of a coupling agent, and optionally
i n the prweenc#isfssan activating agent of the coupling agempr010/063820 C) R6 0O
0 RROH N H2 NR3 (1V) 20 a2) converting a compound of fornula (I11)
into a conpound of fornula (I111) with an activating agent, and coupling
sai d conmpound of formula (I11) with a cdhpound of fornula (1V) in a

sui tabl e solvent, WD 2012/013755PCT/ EP2011/063020 5 R5 C)R6 0O

envisaged a regioselective process where the ketoacetate is replaced by a more
advantageous reagent —the acid form— and have surprisingly found that said process not
only works and results in an increased yield versus the prior art processes, but it also
allows the industrial production of these intermediates with, most importantly, a high

5 degree of isomeric purity.

Summary of the invention

The present invention relates to a process for the preparation of a compound of formula

V),
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said process comprising the step of:
al) coupling a compound of formula (II) with a compound of formula (IV) in a suitable
15 solvent, in the presence of a coupling agent, and optionally in the presence of an

activating agent of the coupling agent; or

RS R®
o o)
o)
R? OH H
R' N O R
(1D (Iv)

20
a2) converting a compound of formula (II) into a compound of formula (IIT) with an
activating agent, and coupling said compound of formula (IIT) with a compound of

formula (IV) in a suitable solvent,



0 RRZ RL (I11) wherein in each of the conpounds of formula (I1), (I1I1),
(Iv)y, and (V), where applicable, R is hydrogen or Ch6alkyl; 5 R2 is

hydr ogen,wGn6elky1ss or phenyl; R3 is naphthyl optional | pCIrPSelooioea Wt h
one or two substituents selected fromhalo and C _6al koxY; R5 and R6 are,
each independently, C _6al kyl, polyhal oCh6al kyl, -C(=0)-C _6al kyl, phenyl,
benzyl optionally substituted with nitrd, or together with the two oxygen
atons 10 to which they are attached to, forn1a 4-7 menbered heterocyclic
ring optionally substituted withR3ne sulfStituent selected from hal o,

Ch6al kyl, C2_6al kenyl , ponhanO| 6al kyl , ori Cl_6al kyl silyl,

di C1_6al kyl phenylsilyl, G _6al kylgli p enyIS|IyI tri G _ 6a|ky|

silyl G _6al kyl, di C1_6al kyl phenyl si i , G _6al kyl di phenyl silyl C _6a
kyl, phenyl optionally substituts met hoxy, and pyridyl; or
the 4-7 nmenbered 15 heterocyclic'ring is|optionally substituted with two
substituents selected fromhal o and Ch6al kyl; Z represents hal o, -0-CO R7,
or -0-CO-OR7; and R7 is Ch4al kyl, aryl, Rr benzyl. 20 The invention al so
relates to the process presented above nyherein the ketal or acetal group

of the compaound of fornula ( ther cleaved in a suitable solvent;
RL (V) rrpwhereln in each of the compoungs of formula (D), (1), (IV), and (V), where applicable,

R' is hydrogen or C,alkyl;
5 R’is hydrogen, Cy.alkyl, or phenyl;
R’ is naphthyl optionally substituted with one or two substituents selected from halo
and C, salkoxy;
R’ and R® are, each independently, C,salkyl, polyhaloC,salkyl, -C(=0)-C salkyl,
phenyl, benzyl optionally substituted with nitro; or together with the two oxygen atoms
10 to which they are attached to, form a 4-7 membered heterocyclic ring optionally
substituted with one substituent selected from halo, C;salkyl, C,.salkenyl, polyhaloC;.
salkyl,  triC;ealkylsilyl,  diC;galkylphenylsilyl,  C;salkyldiphenylsilyl,  triC;.
calkylsilylCisalkyl, diCisalkylphenylsilylC;galkyl, CjsalkyldiphenylsilylC;.salkyl,
phenyl optionally substituted with nitro or methoxy, and pyridyl; or the 4-7 membered
15  heterocyclic ring is optionally substituted with two substituents selected from halo and
Cisalkyl;
Z represents halo, -0-CO-R’, or —0-CO-OR’; and
R’ is C4alkyl, aryl, or benzyl.

20 The invention also relates to the process presented above, wherein the ketal or acetal

group of the compound of formula (V) is further cleaved in a suitable solvent;
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25 thereby forming a compound of formula (VI),



25 thereby form ng a conpound of fornula (VI), WO

2012/ 013755PCT/ EP2011/ 063020 6 N R2NR3 R1 (VI) and cycli zation of the
conpound wb 2bwarsisa (V1) is allowed, thereby obtaini ng Ctmepaac3ood
formula (MIl1), a tautonmer (Vila), and salts thereof; RILORIOH 5R3 (VII)
R3 (VIla) wherein in each of compounds of fornmula (V), (M), (M1), and
(M la), where applicable, 6

O O

2T

PN

R1

(VD)
and cyclization of the compound of formula (VI) is allowed, thereby obtaining a
compound of formula (VII), a tautomer (VIla), and salts thereof;

R’ 0 R’ OH
/ NH / \N
R? R?
i i
5 R3 R3
(VID) (V1la)
wherein in each of compounds of formula (V), (VI), (VII), and (VIla), where

applicable,
RY, R% R, R, and R® are as defined above.
10

The above reactions may be performed in a one-pot fashion.

The invention further relates to compounds of formula (VI), (V), (III), (II), and (ITa),
per se, the salts and stereoisomers thereof, and to the use of (VI), (V), (III), (II), (Ia),

15 and (I), the salts and stereoisomers thereof, as intermediates in the preparation of a
compound of formula (X), pharmaceutically acceptable salts, isomers, prodrugs, and
solvates thereof.

O—(CHz)n

5 6
N—R9
M !

R3
20 D X)
wherein in each of compounds of formula (I) and (X), where applicable,



R, R, R3, R5 and R6 are as defined above. 10 The above reactions nmay be
performed in a one-pot fashion. The invention further relates to conpounds
of formlwoWi2ye1315v), (I11), (I1), and (lla), per se, tReTERR413/063000
stereoi sonmers thereof, and to the use of (M), (V), (II1), (11), (lla), 15
and (1), the salts and stereoi soners thereof, as internediates in the
preparation of a conpound of fornula (X)7 pharnaceutically acceptable
salts, isoners, prodrugs, and sol vates thereof. R1IR3 20(1)(X) wherein in
each of comIoRIIR’OR’fmid R aré k) defised ovewnar R, aRNIR’cahd & wilM6: defined
2012/01375%PCT/ 552011/ 063020 7 R, R2, R3, R5, and R6 are as defined above
and R4, R8,™R¥'*&hd n will be defined hereinafter. Disclosure of the
invention 5 The present invention relates to a process for the preparation

of a compoysigQfurl OF it itvénflon R

5 The present invention relates to a process for the preparation of a compound of formula
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10  said process comprising the step of:
al) coupling a compound of formula (II) with a compound of formula (IV) in a suitable
solvent, in the presence of a coupling agent, and optionally in the presence of an

activating agent of the coupling agent; or

RS R®
o o)
o)
R? OH H
R' N O R
15 (1) (IV)

a2) converting a compound of formula (II) into a compound of formula (IIT) with an
activating agent, and coupling said compound of formula (IIT) with a compound of

formula (IV) in a suitable solvent,

RS R®
o o)
o}
R? z
20 R
(110)

wherein in each of the compounds of formula (II), (IIT), (IV), and (V), where applicable,
R' is hydrogen or C,alkyl;



(V) 10 said process conprising the step of: al) coupling a conmpound of
formula (I1) with a conmpound of fornmula (IV) in a suitable solvent, in the
presence Wb 20120087551 ng agent, and optionally in the pre®emEP2@fl/ 063020
activating agent of the coupling agent; or R R6 0 0 R2CH a2) converting
a conmpound of forrmula (I1) into a conpound of fornmula (I111) with an
activating agent, and coupling said conmfound of fornula (I1l1) with a
compound of formula (1V) in a suitable solvent, RS 0/R6 0 0 R2Z 20R1 (I11)

wherein i nléaghy@f)gémelggp@omnpﬁ formul a (I I) (rrry, (rv)y, and (v,
where appl Ilfaaits)ln%phtll?yl tlon%H QT5stitsted Wlt?l oney or two substituents selected from halo
and C, salkoxy;
R’ and R® are, each independently, C,salkyl, polyhaloC,salkyl, -C(=0)-C salkyl,
5 phenyl, benzyl optionally substituted with nitro; or together with the two oxygen atoms
to which they are attached to, form a 4-7 membered heterocyclic ring optionally
substituted with one substituent selected from halo, C;salkyl, C,.salkenyl, polyhaloC;.
salkyl,  triC;ealkylsilyl,  diC;galkylphenylsilyl,  C;salkyldiphenylsilyl,  triC;.
calkylsilylCisalkyl, diCisalkylphenylsilylC;galkyl, CjsalkyldiphenylsilylC;.salkyl,
10 phenyl optionally substituted with nitro or methoxy, and pyridyl; or the 4-7 membered
heterocyclic ring is optionally substituted with two substituents selected from halo and
Cisalkyl;
Z represents halo, -0-CO-R’, or —0-CO-OR’; and
R’ is C4alkyl, aryl, or benzyl.
15
As used hereinbefore or hereinafter C;4alkyl as a group or part of a group defines
straight or branched chain saturated hydrocarbon radicals having from 1 to 4 carbon
atoms such as methyl, ethyl, propyl, 1-methylethyl, butyl; C,salkyl as a group or part of
a group defines straight or branched chain saturated hydrocarbon radicals having from 1
20 to 6 carbon atoms such as the group defined for Ci4alkyl and pentyl, hexyl, 2-
methylbutyl, and the like.

The term C;alkenyl as a group or part of a group defines straight and branched chained
hydrocarbon radicals having saturated carbon-carbon bonds and at least one double

25 bond, and having from 2 to 6 carbon atoms, such as, for example, ethenyl (or vinyl), 1-
propenyl, 2-propenyl (or allyl), 1-butenyl, 2-butenyl, 3-butenyl, 2-methyl-2-propeny]l, 2-
pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl, 2-methyl-2-butenyl, 2-methyl-2-
pentenyl and the like. Of interest amongst C;.salkenyl is C,4alkenyl.

30 The term C;alkoxy means C;alkyloxy or a Cysalkyl ether radical, wherein the term
Cisalkyl is as defined above. Examples of suitable alkyl ether radicals include
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, iso-butoxy, sec-butoxy, tert-butoxy,
hexanoxy and the like.

35 Asused herein, the term halide refers to fluorine, chlorine, bromine, and iodine.

The term halo is generic to fluoro, chloro, bromo, and iodo.



WO 2012/ 013755PCT/ EP2011/ 063020 8 R2 i s hydrogen, Ch6al kyl, or phenyl; R3
is naphthyl optionally substituted with one or two substituents sel ected
from hal owendi2Gi13Bal koxY; R5 and R6 are, each i ndependelRCITEP2@i1/0632ky| ,

pol yhal oCh6al kyl, -C(=0)-GC _6al kyl, 5 phenyl, benzyl optionally substituted
wWith nitro; or together with the two oxygen atons to which they are
attached to, forma 4-7 nenbered hetero&clic ring optionally substituted
wi th one substituent selected fromhal o, Ch6al kyl, C2_6al kenyl, polyhal oG _
6al kyl , 6al kyl silyl G _6al kyl, 10 phenyl optionally substituted with nitro

t hoxy,.and_pyr.i dyl : he 4-7 menb het |
ot onalt Y TEEBGHT e BioG fiod o SR 89 ot S OONRLLE D0 MEcry s
Chéal kyl ; ~ Zefieqt esewnhs- hapolyhald- sﬁG)stFﬁﬁtedc(El salkyDin @Rt cutndC Ralkiys s@istialtéd)| |

aryl, or b %ﬁy 1(!1){% ‘[oltl‘i_’ntip@wéjI Stgpefehﬁ)ru?' ?Hor@ Eﬁlgla@ﬁgg E§[1 Chs A3 k}@/ br ?ﬁﬁla

group or_par i nes s falg hain'sa
hydrocar5oonVlﬂ7acﬁn@aI0§ flilarﬁi rfgpore oftomst don @@ﬂh&’dﬁ; étbeEOIBQIin asiflweramgthylet hyl |

propyl, 1- Qﬁﬂﬁﬁh&h@N'J%@H%¥h1mchﬁﬁkKMha§ﬁ azQE&HHdﬁ&aP%ﬁip&mu%nﬂﬂ%wkyl
defi nes straig rancﬁg 3échaln sat urat ed hydrocar bon %Q%/ L aV|ng

from1 20 t%O@ScwﬁwB&r%&r EEARssVherengll r%ﬁm Heys Ay iflugrey
pentyl, hexydms, Bg pEithiiloskiyl, TRoghetnige khdeedne TaRgt® b3 _a&actﬁéemayhn alkyh

group or part of defln gh ranch d chai dr ocar bon
P bars havwgviBe PRk SR Sl ds Rt BIRRGIFRE AR JRdn YT 8 2o
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(or vinyl), 1- propenyl, 2- propenyl (or aIIyI) 1- butenyl, 2-butenyl,
3-butenyl, 2-methyl-2-propenyl, entenyl , 3-pentenyl 2- hexenyl
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is as defi %% Efféﬁﬁr@y Devigints i B s {ffut Frepa ol E OTe gt ke
thoxy15eﬂhmxyr(hgﬂk@goxyemmsabﬂmmamﬁums]buiO%yS 6,57 dndt ®XYln 5@&ﬁhm&bxy,
tert-but Oxyfnbogﬁen?)%%ﬁ Opqltlll eru}lg:,ls %aﬂﬁgtﬁ-ﬁsl UI%e el;r%lfli einbtolalme FT‘r e 1 %htge

refers to F uori ne hd 16 he tern1 al 0 i generic
to fluor, Ehylamg,is bnsmfst,ltumdd In @d@iheIV@lWMtEml@?BBmeEﬂzmgusG@lmrzlﬂeQlnThe

:)glr ;nhgf)loéqh%loﬁgggéé or 3%y3 O AHRXPLrRR bre?lrafly SEIRERd fonPmelhBxy, ethoxy, n-
PrOpOXY; Yand 1sopropoxy

20
Aryl as a group or part of a group refers to single and multiple ring radicals, including
multiple ring radicals that contain separate and/or fused aryl groups. Typical aryl groups
contain from 1 to 3 separated or fused rings and from 6 to about 18 carbon ring atoms,
such as phenyl, naphthyl, indenyl, fenanthryl or anthracyl radical. The aryl radical may
25 be optionally substituted by one or more substituents such as hydroxy, mercapto, halo,
alkyl, phenyl, alkoxy, haloalkyl, nitro, cyano, dialkylamino, aminoalkyl, acyl,

alkoxycarbonyl, etc.

It should be noted that the radical positions on any molecular moiety used in the

30 definitions may be anywhere on such moiety as long as it is chemically stable.

Radicals used in the definitions of the variables include all possible isomers unless
otherwise indicated. For instance pentyl includes 1-pentyl, 2-pentyl and 3-pentyl;
piperidinyl includes 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, or 4-piperidinyl.

35
When any variable occurs more than one time in any constituent, each definition is

independent.



defined as nono- or polyhal o substituted Ch6al kyl, in particular C _6al kyl
substituted with up to one, tws, three, four, five, six, or nore halo
atons, swwb20r/0r@tsRyl or ethyl 5 with one or nore fl uor @CatErasl1/063920

exanpl e, difluoronmethyl, trifluoronethyl, trifluoroethyl. Preferred is
trifluoronethyl. Also included are perfluoroG -6al kyl groups, which are

C _6al kyl groups wherein all hydrogen al@ns are replaced by fluoro atons,
e.g. pentafluoroethyl. In case nore than one hal ogen atomis attached to an
al kyl group within the definition of polyhal oC _6al kyl, the hal ogen atons

may be the _sane or. 10 different. The term naphthyl .refers to naphth-1-y1 or
ot - oyl S 3 4B eRipogiRT ot tEngis ek ThURERR tt b PrepRob SRl (ot one
or two hal diydrogGinGabtkel etliyh @apyl, edd tsoprapeki MwaprderaBly, B! i sel6cted froand 8.
The naphth ' [ of, e wth one or two 15
hal o or Chgépﬁ%ﬁléh%mgﬂ;%hb%\f&ﬁﬂé& tcr)és{%@ggns 1ih§§1%§§111 5 6, 7, and 8. In a
preferr enbodi nent, the naphthyl ring is naphth-2-yl. In a preferre

f ed enbodi h ht hyl ri i ht h I f d

enbodi nent 1, tdgh RRRAE REMPEukdsNSr {1R HHRSeHRShYdndbRAR? 1i§ pRETSBET sohadinRnt |
t he napht h-2-y1 ri n%h)lélspleu stitut in positions 5 é) | koxy
€

.ed , or by .a 6
group, pref¥ALEeY MEPF AR, ANGtANGRYY, Mﬁﬁed%sef%ﬂ,b sl 9 %‘“é)?f?f‘“cff)loxy.
20 Aryl as fenghpdipg@r, nidetll, iodprapydr adpheefle Beh osé paf@atin® > nuikihpl.e ring
radicals, including nultiple ring radicals that contain separate and/or
fused aryl groups. Typical aryl groups contain from1l to 3 separated or
fused rithgamuhd off@mube @bousy h8peantedbyrdthgr elttberprocsssehp@senpéremystep
napht hyl, inp gp¥%)m$enanthryl or anthracyl radical. The aryl radical may 25
be optionally substi'tuted by one or nore substituents such as hydroxy,
mer capt o, hal o, al kyl, phenyl, al koxy, haloal kyl, nitro, cyano,
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st abl e. 1RadswAlys ofiseélt i nutirbe sae iani lidlaraatell hkossaidnapleas dioldbtothectizdnle,
possible is [ nl t herw se.indjcated. For .in nc ntyl 1 ncl udes
o entyt . SRTEEEOH 550 DO oSl il © Gl Las ket bRFHRY BB BN b e

2- pi peri di myhethglapémidei ditigrb | sush 4spitgseahiydiofiyhn, 3¥codls such as methanol,
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i nvention, “Ji%g;%g pr ef e?gil y ‘sel gct’eﬁﬁgrgmaﬁ;’/?f%og’en, n%?hyl , et ?fl ., propyl,
and i sopr op9iventysyigably for stelgpyare dichiogomethapg eyl tPRSHS - hydr ogen and met hyl .
Even noye preferably le is hydrogen. 5 In each of the conpounds of the

resent invention, R2 is preferably. sel ected.from hydro met hyl , et hyl,
oo SR g v B e i SR W T R
hydr ogen, retdiying to slepmethplly kieoveh phdreydkilledvienherat.e Speleé@ipiibg ywedR may et hyl .
10 Conpoun r myl b red. i . J :
oresentod Pittbl’ TR B DR RSP EV LAl BROGRSTER, o
al) and a2hemfosenigspitaed a(;lg@% g tleenzpigiazol-1-yloxy)tripyrrolidinophosphonium

25 hexafluorophosphate (PyBOP®), (benzotriazol-1-
yloxy)tris(dimethylamino)phosphonium hexafluorophosphate (BOP, Castro’s reagent),
1-(3-dimethylaminopropyi}-3-ethvlcarbodiimide  (EDC), N-(3-dimethylaminopropyl)-
N’-ethylcarbodiimide hydrochloride (EDC hydrochloride, EDAC), 1,1’-carbonyl-di-
(1,2,4-triazole) (CDT), 1,3-di-p-tolylcarbodiimide, 1-[3-(dimethylamino)propyl]-3-

30 ethylcarbodiimide  methiodide (EDC  methiodide), 1-iscbutyloxycarbonyl-2-
isobutyloxy- 1, 2-dihydroguinehine (IIDQ), 1-fert-butyl-3-ethylcarbodiimide (BEC), 2-
(1H-benzotriazol-1-y1)-N,N,N',N'-tetramethyluronium tetrafluoroborate (TBTU), 2-
chloro-1,3-dimethylimidazolidinium chloride (DMO), 2-chloro-1,3-
dimethylimidazolidinium hexafluorophosphate (CIP), 2-chloro-1,3-

35 dimethylimidazolidinium tetrafluoroborate (CIB), 2-chloro-1-methylpyridinium iodide,
2-chloro-4,6-dimethoxy-1,3,5-triazine ~ (CDMT), 2-ethoxy-1-ethoxycarbonyl-1,2-
dihydroquinoline (EEDQ), 2-fluoro-1,3-dimethylimidazolidinium hexafluorophosphate



met hods known by the skilled in the art in a suitable solvent. Such
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25 tetranethyl thiuroniumtetrafluorob orate (TOTT), fluoro-N,N,N ,N -
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bi s(tetnsioepbtdiarse) f or mam di ni um hexaf | uor ophosphat e ( BCEMRHR011/063020
Preferably, the coupling agent in step al) is a carbodiimde, nore
preferably, 30 dicycl ohexyl carbodiimde (DCC), diisopropylcarbodiimde
(DIC), or Nethyl-N - [(3 dinmethyl anmi ndYpropyl] carb odiim de (EDC). I n
many i nstances, the coupling reaction of step al) can be enhanced by the
addi tion ?rTh@ﬁlea%ﬁbh Y@ﬁpdﬂﬁuﬁ%@lﬁggﬂﬁln% eadineClo lsﬂags ag)ailitazy hay r@xaga ‘tg:ﬂxzeen 0
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enbodi ment of "t he present. i'nventi on re E egﬁ%e t he process presented above,

wher ei n théVQEYéY'%Fmﬁ@éygvnﬁmB@ﬁ“B? oyHator rul a (V) is further
cleaved in a 35 suitable solvent; WD 2012/013755PCT/ EP2011/ 063020 13

In one embodiment of the present invention, when compound of formula (II) is
activated as a compound of formula (IIT), in which Z is halo, it may be convenient to
30 add a base to the reaction mixture in order to neutralize a possible in situ formed acid,

such as hydrochloric acid.

Another embodiment of the present invention relates to the process presented above,
wherein the ketal or acetal group of compound of formula (V) is further cleaved in a

35 suitable solvent;



R1 (V) thereby form ng conmpound of
formula (VI), R2ZN N R3 Rl 5(VI) and cyclization of conpound of formula
(VI) is avbaeexi3tsher eby obt ai ni ng conmpound of fornula @UTIEP201a8/063004 oner
(Mla), and salts thereof; (VIlI)(VIla) 10 wherein in each of conpounds of
formula (V), (M), (M1I), and (Vlila), where applicable, R, R2, R3, R5, and
R6 are as defined above. The ketal group3refers to the functional group
constituted by the carbon bonded to the - 15 OR5 and -0OR6 groups, and where
R2 is not hydrogen. The acet &’ gro(uﬁ?sref ers to the functional group
constituted by the carbon bondedofo theo OR5 and -OR6 groups, and where R2
is hydrogen. The termsalt agp.nentioned{jherein is nmeant to conprise any
stable salts, which the 20 co nds degcri bed {herein, such as the

i ntermedi at es of forrrula(IV?:(,2 IJ/oY),\aég able to form
Preferred are the pharnmaceutically agcept abme salts, which are the non-
toxic salt forns. Salts that are not| pharnaceutically acceptable are al so
enbraced in the scope of the presentR'invention, since they refer to
intermediates that are useful inthe (v

thereby forming compound of formula (VI),
0] 0]

2T

PN

R1
5 (VD
and cyclization of compound of formula (VI) is allowed, thereby obtaining compound
of formula (VII), a tautomer (VIIa), and salts thereof;

R! 0 R! OH
/ NH / \N
R? R?
N/ N/
k k
(VID) (VIa)
10 wherein in each of compounds of formula (V), (VI), (VII), and (VIla), where

applicable,
RY, R% R, R, and R® are as defined above.

The ketal group refers to the functional group constituted by the carbon bonded to the —

15 OR’® and —OR® groups, and where R” is not hydrogen. The acetal group refers to the
functional group constituted by the carbon bonded to the —OR’ and —OR°® groups, and
where R” is hydrogen.

The term salt as mentioned herein is meant to comprise any stable salts, which the
20 compounds described herein, such as the intermediates of formula (IV), (VII), or (VIla),
are able to form. Preferred are the pharmaceutically acceptable salts, which are the non-
toxic salt forms. Salts that are not pharmaceutically acceptable are also embraced in the

scope of the present invention, since they refer to intermediates that are useful in the
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2- oxopr opanoi c, oxalic, malonic, succinic, maleic, fumaric, malic,

tartaric, %Té})\éfﬁt@iﬁ)bfﬂ;orﬁp&nﬁlfsQﬂﬁlr}ﬁrahhh@(ﬁé%iwmbﬁ\ﬁty "HH‘B@H@S&H Cfdﬁﬂblﬁently be
benzene- sul.f,oni

th | f
ﬁycfgﬁiian%ﬁe&ﬁﬁ Db SR ErD o e aD SIS SR Hareicadidy fohe
i ke acids exﬁnnlwehymblyaltchmdsaletg fhgdrochlaric biey drobmemiid ead the ]nkeeaulfmm avudt h

| kal t : | ud
?heah;dlgtgghgsmééﬁghggﬁgﬁﬁ%ckpr e‘%geh%un s%g%kﬁbaadsaﬁ)v 9?%@$ay ©
are abl & t PrépInAIC, |lmirwaﬁqw e2g1ydth§pr@mmh@| - @YPEREROISS lharmallatnés or

et hanol at egyccinidhemphicastimBhar MAREULLGAL Y 2060RRYaDS rbRhelfckBoRkecyl ar

entities and conp ions 15 that ce advers allerg or

ot her unt O\B%Frﬂéﬁnre%ﬁfiot“fcons W@ﬁ%@m. s{L@fléeePeftgfu%w an.%meﬁw oeszensrasoniehe

cl eavage ofcyglbaeﬁaﬁésalfamﬁc aglgxdaéxygémd Gtatglﬁﬁmwmo@fbeﬁﬂﬁmﬂlc&tﬂel\flikelafél(ﬁ.
common procedur e .t hat e carried out by the netho ener nown to
Che oki 11 od PEisry BY B PormirihE b eRFs Rl SLC e RRE ufe e SRR
groups I& icnndl cT'ter eeamnnetes . is Tahe arcantl ® tIIChaiteménthyrdeeft@ sr tsolvatee wiseh dlie an
acid in a h%ﬁﬂ Ko nt,
or m xtures Fﬁereo#ﬁq £‘§HE éﬁ?uﬁ%Q§ge ée ct%% §%@@958m§9h&§
mater-n1scﬁ%ﬁ%@%@ﬁ$@ﬁﬂ@e%@%%h%Em%%%ton|tr|Ie di met hyl f or mami de, al cohol s
such as nethanol and the like. 25 Qther possible procedures for the

cl eavage of keL acet roup, i,n co ound fornul

Gescr bed Hhed EaSFoglil"’cSWﬁ%‘“ﬁél 3@@& Spible” F¥{Esdd b el et ne
art, fors exeploamot peyluas edvedesecilidrgid, mrbtmsmmmw&d RPeationd When &dmimpsseredto
Organi c Syn h suﬁorg%ugs er G M Wits and Theodora W G eene. 30 Wiere R5
and R6 are, Sach ependent |y, Ch6al kyl or phenyl, cleavage of the

ketal /acetal group may be performed with hydrochlorlc acid and a m xture of

wat er and Pﬁ%m%%e ¥E iR etd: (ﬁ éc'é{af Her ngcﬁﬂﬁ;ﬁ)uﬁﬁ'oq fbﬂnclﬁa "(V?tlé’ﬁecoﬁfmon

chl or of or m an r at a coo ure, such

p- t ol uenesPreEANE that @nibg C&Eréﬁdcm@ y\m megiqds &Wralﬂbkwén g5thgribilisddn ithe or
sul furizo agkd;ond dsbalt;frbéeahfbytbsﬂelayé kedi stencktal ghoabd Rraeiied eHt@entWTHR akidi@ni um

t et hi d t hi did di et
ety o uor e atts g S bR G ol e b Pbie! izt Sichvhs mareisbtls mgdivns or i

aci d in tetanahyatofsolvant, @ndniwatres thereof. The organic solvent may be selected from
water-miscible solvents such as acetonitrile, dimethylformamide, alcohols such as
methanol, and the like.

25
Other possible procedures for the cleavage of the ketal or acetal group in compound of
formula (V) are described in the following paragraphs. These procedures are known in
the art, for example they are described in Greene's Protective Groups in Organic
Synthesis, by Peter G. M. Wuts and Theodora W. Greene.

30

Where R’ and R® are, each independently, Cigalkyl or phenyl, cleavage of the
ketal/acetal group may be performed with hydrochloric acid and a mixture of water and
methanol; with 2,2, 2-trifluoroacetic acid in a mixture of chloroform and water at a cool
temperature, such as 0 °C; with p-toluenesulfonic acid in acetone; with silicon dioxide
35 and oxalic or sulfuric acid; with trimethylsilyliodide in dichloromethane; with titanium
tetrachloride and lithium iodide in diethylether; with lithium tetrafluoroborate in

acetonitrile; with formic acid in pentane; with formic acid in tetrahydrofuran and water;



WO 2012/ 013755PCT/ EP2011/ 063020 15 with Anberlyst-15 in acetone and water;
w th hydrogen peroxide and trichloroacetic acid in dichloronethane and

t - but anolwbabizaetdsby t he addition of di nethyl sulfide; P@irtE®P2011/063020
trifluoroacetic acid and sodi um bi carbonate; with acetic acid in water;
with oxalic acid in tetrahydrofuran and water; with trifl uoroborane

et hoxyet hane (BF3 . Et20), 5 tetraethyl abdoni umiodide, in trichloronethane;
with 10 % water, silica gel, dichloronethane; wth dinethylsulfoxide,

wat er, di Oi(’aﬂﬁAnﬁiad fiewt inngtetener @il Witter; Wit hsimz%@spb@@ﬁte(ﬁdt{glbﬁlbrda@enc
acetonitrile at co erature P

acet yl acet GRLL ﬁﬁlﬁt SRR, CESARA e B9 ot bR T e
samari um (Ivtlth)trﬂmbmande: z(cﬁitﬁﬂtBaodlmmthmaﬂmmte wiithhacsti@ncid us wakdrpwith exalic
dehydr at e, a th V\pEF a are,
each |ndepen er{lt ?Qghéﬁ)roﬁk&?‘oﬁ% Itlgp Q]ﬂ(}:llgg@gg%t% ﬁhmf?’ ?@faﬁg(ﬁg

may be p%rﬁ@ra@ﬁwlammhmzmneoqhde etllhyﬂrlcél@é@m@tbaltﬁ Wéhréﬂy&ﬁf otveean siliga g@fl ux
t enper at ur @ichioMb@hSe; Reit '&ﬁn&ﬁyl@ul%m&‘@%tbﬂ”‘ ‘élﬁf?;%ﬁé‘ %U' li/eatll?g & Yéﬂuxc leavage
of the ket I/ag&ta F'groug ?r or&spi with pall adi umon car bon,

hydr ogen, Rafi2h IQOFQF&PWUW 2t R EMRSTaRHES REPRIPE, 4, with

i nd]?pendgnﬁthql%b&ﬁﬁﬂnt rao&®ieytonate | @a{mm@cw) IIthcK‘@hﬁhYeaCﬁfitm ae&ylgrochtumdaray be
perfornmed w t

P rdependenttyTEEaNR ARisdSatddof Reminaritt Palbla o 9efi eCueribr mec
wi t h sodl umidjapoxihdee; amopgstadisirum car bonate, in tetrahydrofuran, water, or
met hanol ; with alumna at approx. 35 C; w th potassium

3-di et hyI am nog?enom de 25 in tetrahydrofuran at 0 C; with expansive

graphi te, dVeeir & apeRnaisecash indapgideatly apoly kel oG neakke hsleprageras tharkqtal/aceinl

silica gel griup Ga ?hb@r@%hhéeﬂ%mﬁ’\ﬁzld& MPRIPrdckla@Niof @etedlAUrdfarkl, af K&k i n
di chl oronethane at reflux tenperature; or wth the use of enzynes for the

hydr ol ysi s [gPP&#ECcyl al s. 30 Wiere R5 and R6, together with the two
oxygen B ons to which they are attached to, forma 1, 3-di oxane,

1, 3-di oxol 3pg, S\M d;'f(‘t are: Gl %8 e%'ag zi’t’ b%?;f_yg.r@favagg Q)? € kgta{ e‘taal &1l y oup

may be performne i U osy cetone heat ;
Wi th acet om@ydrecpepfombdmnhwlldcbmn@na@r@nnb}ﬁbhg@m amdam(afhgmlt)as sthtslht acet one,
wat er, PPTS, at reflux tenperature; with hydrochloric acid and a m xture of
wat er and 35 nethanol: with 5 % HCL in tetrahydrofuran; with 1 M HCL in

t et r ahydr ofbeia Fargn ' Aien gaghnindependenthi %ﬁl%pﬁwyt rmvagecot ghedstadiacgipl h 80

% acet iz agiéhpahay@bOpdtebrid WRthdhbed (sl S558GHh . EP2011/ 063020

Where R’ and R® are, each independently, acetyl, cleavage of the ketal/acetal group may
be performed with sodium hydroxide or potassium carbonate, in tetrahydrofuran, water,
or methanol; with alumina at approx. 35 °C; with potassium 3-dimethylaminophenoxide
25 in tetrahydrofuran at 0 °C; with expansive graphite, dichloromethane or benzene, at
reflux temperature; with CAN, silica gel, in dichloromethane; with montmorillonite clay
K-10 or KSF in dichloromethane at reflux temperature; or with the use of enzymes for

the hydrolysis of the acylals.

30 Where R’ and R®, together with the two oxygen atoms to which they are attached to,
form a 1,3-dioxane, 1,3-dioxolane, 4-methyl-1,3-dioxolane, cleavage of the ketal/acetal
group may be performed with pyridinium tosylate (PPTS), acetone, water, and heat;
with acetone and p-toluenesulfonic acid monohydrate (TsOH); with acetone, water,
PPTS, at reflux temperature, with hydrochloric acid and a mixture of water and

35 methanol; with 5 % HCI in tetrahydrofuran; with 1 M HCI in tetrahydrofuran and

warming the reaction mixture from 0 °C to 25 °C; with 80 % acetic acid at around 65



16 C wth wet magnesi um sul fate and benzene; with perchloric acid in

di chl oronet hane and warm ng the reaction mxture fromO Cto 25 C, anobngst
ot her nmetwodsi12/omsse R5 and R6, together with the two orggaP2@ion®2¢ 0 whi ch
they are attached to, 5 forma 5-nethyl ene-1, 3-di oxane, cl eavage of the

ket al /acetal group may be perfornmed according to the procedures described
by RJ. Corey and J.W Suggs, Tetrahedrdd Lett., 3775 (1975), or by H.
Frauenrath and M Kaul ard, Synlett, 517 (1994). Where R5 and R6, together

\é\n g hdt Be t WO, QX oRn Iﬁégharﬁulfnwumtemd]gttwye@r Wlt@t;}e@&ﬂ;ﬁ(ﬂcl had 1dalcﬂ1wr@mathane
I Drono ne cl eavage .0 a acel a r ou
Sertor ned O i RO e ot AT Gt p o 75 26 BET i e e BHERY PE and o,

together with the £ WO oxygen atons to which they are attached to, forma

per for e 1biee Rl A0RNELSM BT ob18y SRR LOCRER il SRR,
Fan, and Qform a|§-methgtengtetidionancecleayageant tlnq%tat/a@sﬂ)groummﬁ bR@leﬁﬁn@B

t oget her W'aE&)rHlIﬂg tém RUYQBFes eQiFbell By W) ‘Ubréyhﬁiﬁﬁwesﬁg%sa%f%ghéa%ntafm a
5-trinethyl_sj| ¥ i oxane, cl eav e of tg]ﬂ ketal/% %n group may be 20
per f or med wi’th ]t9r7|5 Ioﬁ ¥ &héraisaragh @Iegﬁ%\lﬁ (eSB t, B2GP9Th t et rahydr of ur an;
or with lithiumtetrafluoroborate in tetrahydrofuran at around 65 C. \Were
R5 and R6, et e xy en_atoms, t o whi t he ched
Fo, “For m a SEEF Shomndihy ol i BAHE o Belbice® B Ein RS arf iS5 oup
may be Bb pemi arnedibacoorldi-digxare, t:haevmtdfctde Heatadelrd grdnp fay be Qerfeymehd

R A. Ruden,, hg};%gﬁsgﬁt? }mﬁgfﬁraﬁ?ﬁ%d%&&gﬁd Where R5 and R6, together with

the two oxygen a they are attached to, forma
4- (3-butenyl-1, 3-di oxol ane, cleavage of the ketal/acetal group nay be

per f or med wh@squgmgs e T8 Dedlydeo0uEpately oZutnG. e ke, and
B. Fraser-Reid, eé rah%a 3 ett. 1 §ﬁ1 &3/8 Wiere R5 and tR6
Loget hor il # 2t REORy e Graitecits agh oL et abste HPYRERESCPSTIOFREdn a
4- phenyl5 1 a3eddding odoathe, proteelavadescobed e AR aKitaiesklyaW gQolipn,nad RQe-Lpdrif or med
35 with el - Lithi illorate, water, pyridine,acetonitrile, N
hydr oxypht ?%fm%%é”i@%@\ﬁ%%@@gb' wi th palladi um on carbon and hydrogen.

Where R’ and R®, together with the two oxygen atoms to which they are attached to,

form a S-trimethylsilyl-1,3-dioxane, cleavage of the ketal/acetal group may be

20 performed with trifluoroborane ethoxyethane (BF; Et,0) in tetrahydrofuran; or with

lithium tetrafluoroborate in tetrahydrofuran at around 65 ° C.

Where R’ and R®, together with the two oxygen atoms to which they are attached to,
form a 4-bromomethyl-1,3-dioxolane, cleavage of the ketal/acetal group may be

25 performed according to the method described by E.J. Corey and R.A. Ruden, J. Org.
Chem., 38, 834 (1973).

Where R’ and R®, together with the two oxygen atoms to which they are attached to,
form a 4-(3-butenyl-1,3-dioxolane, cleavage of the ketal/acetal group may be performed

30 according to the method described by Z. Wu, D.R. Mootoo, and B. Fraser-Reid,
Tetrahedron Lett., 29, 6549 (1988).

Where R’ and R®, together with the two oxygen atoms to which they are attached to,
form a 4-phenyl-1,3-dioxolane, cleavage of the ketal/acetal group may be performed
35 with electrolysis:  Lithium  perchiorate, water, pyridine, acetonitrile, N-

hydroxyphthalimide; 0.85 V SCE; or with palladium on carbon and hydrogen.



WO 2012/ 013755PCT/ EP2011/ 063020 17 Where R5 and R6, together with the two
oxygen atons to which they are attached to, forma

4- (4- met hwoypteany®s- 1, 3- di oxol ane, cl eavage of the ket alPCamerali/oggooup nay
be perforned according to the nethod described by C.E. McDonald, L.E. N ce,
and K E. Kennedy, Tetrahedron Lett., 35, 57 (1994). 5 Were R5 and R6,
together with the two oxygen atons to which they are attached to, forma
4- (2-ni trophenyl) -1, 3-di oxol ane, cleavage of the ketal/acetal group may be

performed hyhére Redindt RDRog@kthed SAtHe tWol dkyBemzaeme. tolPhithens &% aiacheddbo,

t oget her Wlfth t he, t wo ox%glen lgt .to1 whi ih t he &[eﬁ%%;} achled to, foligm a
4-tri met hy i 1 HEYRGTOTY ey 3 o -digsolans. ¢lsryage & el HOuP MaYgh%up
may be per fportoasedamecordingyp the ndikodré¢senbedleg €1 E beldDbyal 8 ME. INitd, iaed &H. M A.

Avery, Tetg@ggﬁg(;yg?ﬁ}ﬂ?%gd(%gl é’%qﬁ;\(ﬁe ). 15 Once the ketal or acetal group

of conpoun , ‘the resulting conmpound of formula
(VI) cydlises in the same reaction mxture. Cyclization usually occurs

spont aneousyyere 'NSteﬁl"drI@q, itc‘lg‘eltﬁ/er vizi¥h_ %%w%?oﬂy{ggﬁl QRO RECR |tﬁ‘erya£1%qltt%’he|a%} ing
or other nethods known e skilled i réferred

y t he art. In p
enbodi ment [ofhé dyéimiiseriepr)ils-erelansre eqyﬁa%rofathﬁelﬁ%@a@ta &rBet W8EN°F oom
t enper at ur @edbBinddetyl iwpadidfoh enpsY @h Ukeh bgizeher ably at a tenperature between
50 C and reflux tenperature, nore preferably at reflux tenperature. In one
enbodi ment of the present invention, the preparation of conpounds of
f or mul alQq V)Whe(rVIBS,an@\Rﬁ, Yogether avthothertwoVdNyagn atmes ®alhish tther gefattadeduprs i n a
one- pot pr E; i iS1_aqVv (0] i I I Lon. As
stch one. cabh eIyl FIARRAURD Rl B3P ALEUBIILEL sRLBMRI O™, o
pr epar at i ofedpriaedc gapding tof thormeihed (dgpqribed aby d3Mbbillie \andaM.Aandveral t s

t her eof , asTegghéd}gﬁLm’g$)aj6m(2994?.ai d process conprising the steps of: al)
coupling a conpound of fornmula (I'l) with a conpound of formula (1V) in a

suitable 30 solvent, in the presence of a coupling agent, and optionally in
t he preBen@ncefth@Retat bi vedtal ngroay efitcompotitteot torplulan@v ageaniéaved Ve resulting

2012/ 01375%5%4)1'151%2 gfl f%/rlglgélo(%pf) ]c‘yg'clisleq inlt@e%@lm% rgaction mixture. Cyclization usually
occurs spontaneously. Alternatively, it may be induced or accelerated by heating or
other methods known by the skilled in the art. In a preferred embodiment, the
cyclisation is performed under a temperature between room temperature and reflux

20 temperature, preferably at a temperature between 50 °C and reflux temperature, more
preferably at reflux temperature.

In one embodiment of the present invention, the preparation of compounds of formula
(V), (VD), (VII), a tautomer (VIla), and salts thereof, occurs in a one-pot procedure,
25 which is advantageous in an industrial production. As such, one embodiment of the
present invention relates to a process for the preparation of a compound of formula
(VII), a tautomer (VIla), and salts thereof, as defined in claim 2, said process
comprising the steps of:
al) coupling a compound of formula (II) with a compound of formula (IV) in a suitable
30 solvent, in the presence of a coupling agent, and optionally in the presence of an
activating agent of the coupling agent,



R2OH H N H2NR3 (1V) or 5 a2) converting a conpound of fornula (I11)
into a conpound of formula (I11) with an activating agent, and coupling
sai d conpaonredi2afi3fséermul a (111) with a conmpound of formulPaT(EPY)11i063020
suitable solvent, RS 0/ R6 O RL (I11) 10 thereby obtaining conmpound of

formula (V),

18
RS R®
o o)
o)
R? OH H
R' N O R
(1D (Iv)

or

5 a2) converting a compound of formula (II) into a compound of formula (III) with an
activating agent, and coupling said compound of formula (IIT) with a compound of

formula (IV) in a suitable solvent,

RS R®
o o)
o)
R? z
R1
(111)

10  thereby obtaining compound of formula (V),

RS R®
o o)
© H
/N\
R? N RS
H
R1
V)

followed by the cleavage, in the same reaction mixture, of the ketal or acetal group of
15 the compound of formula (V) in a suitable solvent, thereby forming compound of

formula (VI),
0] 0]



R1L (V) foll owed by the cleavage, in the sanme reaction m xture, of the
ketal or acetal group of 15 the conpound of formula (V) in a suitable

sol vent, wbepet3fsér m ng conpound of formula (VI), H N RE2NRP2011/06302»

2012/ 013755PCT/ EP2011/ 063020 19 and all owi ng cyclization of the compound of
formula (VI), thereby obtaining a compound of fornmula (VII), a tautoner

(M la), and salts thereof; wherein in ed2h of conpounds of fornula (V),
(vi), (M1), and (VlIla), where applicable, R, R2, R3, R5, R6, R7, and Z

are as def iaf@dal RIDAN. ﬁcﬁhidﬂmhh@f &l%a%bhl(pﬁt‘mdf%lﬂt fopmae @bgveheremj @afalimﬁgllaar in

steps al) or a2) g&;&'}ﬁf me{ag@newﬁaér \{@aglﬁg\xﬁeéf@d X dreilgs)ﬁ%s,(u%%d f,lf

base free fCBFIH?
formul a (| ¢pmpsuadaddoimuls@N )} (VOr (Wil hed fViéo, Whae applicables consequent |y

obt ai ned b)kll’ aclt{a g ﬁallg’ %ﬂka‘%& idhedlbk@ld base. Such reaction may be 10

perforned in’the sankt reattion m Xture conprising conpounds of forrmula (11)
or (I11)5 as the case may be. Typical salts that conpound of fornula (1V)

may form hayenhaldeashs @@ﬁibn@@rhbb{?@qg p%ﬁ%@ar i sEHp@fa\Q/; ro?QZ eﬂl& cb§1pound of |
chl or ohydr at e. Int;restlng g)(?rrpou |nc u et fol | ow ng:

15  2- napht®uhy A zmarebe s Pfeiﬂcgt Ay e 01294@ a5 p_salf thefeq o hgyradfe
obt ai ned f mmaﬂtea%ﬁpmd%faﬂgh@la (NG iSCacEllﬁllﬁlsaltR%SlﬁUIﬂ&eSree &aﬁhf agan is
Phar nser vi ce Screenin ers; ht hal enyI

e e Sea b QLR LB PE saf MRy BELS suen PR L 60
obt ai neld f perforkdedaimabel saFee hraotiaynixtidiel donipersngAkngouedd of focnuRATH enPdb) f ic,

HC Scientif EQhB%Es%“ﬁl% B'Tgél%glogldhjg Wﬁﬁﬁ&ﬁﬁdu‘hﬂ ofaqu?ﬂ%g(?’l}/zltrﬁﬁf ??r Rad1®

enbodi nent of the p ound o a may be

pr epar ed byﬂréf!(b’dﬁlﬁeﬁgqumoqu(ﬁ’?%e cAriefared et lﬁ@hhamlw [atg.

Interesting compounds of formula (IV) include the following:
15 e 2-naphthylhydrazine (CAS Registry Number: 2243-57-4), which may be obtained
from BetaPharma Shanghai, HC Scientific Resources, Bidragon Pharmservice |,
ARVI, Aurora Screening, and many others;
e 2-naphthalenyl hydrazine hydrochloride (CAS Registry Number: 2243-58-5 ),
which may be obtained from Advanced Technology, Allichem, AK Scientific,

20 ChemPacific, HC Scientific Resources, Bidragon Pharmservice, and many others.

In one embodiment of the present invention, the compound of formula (II) may be

prepared by cleaving R* from a compound of formula (I)

RS RS
o o)
o)
R4
R2 o
25 R
D

wherein in compound of formula (I),
R, R% R®, and R® are as defined above; and
R* is Cy6alkyl, aryl, or benzyl.
30
Cleavage of the substituent R* from compound of formula (I) is carried out according to

the several methods known by the skilled in the art for cleaving esters.



wherein in conpound of fornmula (1), R, R2, R5, and R6 are as defi ned
above; and R4 is Che6al kyl, aryl, or benzyl. WD

2012/ 013 "\s6RUI/EPES11/ 063020 20 A common net hod for cl eRCITEP2@3063030 i S
hydrol ysis. Exanpl es of hydrolysis procedures include the addition of
aqueous sol utions of strong acids, such as, for exanple, HC1 or H2SO4, or
strong bases, such as, for exanple, NaOB) KOH or LiOH. 5 The hydrolysis
reaction can be carried out in an organic solvent, in water, in mxtures of
organi ¢ solvents, or in mxtures of organic solvents with water. Exarrpl es

f I t t.h h i h
ot her - i oS TP MEHIEY ot IF G OB di kgl bt neragpIes: o HYFERE! ycol
di met hyl etpheredures ihglddoclar bdditos wdhagasousepdetiens dOktuenye acidy,| @k o for
trol | s
petrol eum %&%ﬁ@r bﬁtl %HLP%% or sﬁ‘dﬁgbé&gonc{ﬁ%racg%%@élg,g%@ﬁokoﬂ iOH.

hal ogenat e car bons uch as~car oromst ane or
di chl or o%retﬂh&rhédrquﬁl%remt@maaﬁéd cairisd @i higrn asganih golveniantaser, int Nixteres obnt i s

a mxture gfopl&livard itk m@kesoaf Losasedbeuiieaakt ormxgﬁpleg%@%&gd oy be
carri ed out nate erature ra om - pre er

0
fromO C téolgenté: mﬂ%ier Sy, oAU naSbesh%I lrleéIEProS?Utﬂnd%‘?t hy: rRfesn %ane
grgstsurg, b@étﬁth@fh&ﬁn@lﬁ, I’g%fbdt?dimbﬂlyﬂ)r?ﬁéﬂlr(ﬂ @f&l{yl@»@amoallmn&tHya?aﬁeloL of rom
. (0] r). ener al , e reaction,l1 s car al, "DS erlc
o ossure.  MioctBol iR 3 betite Geht R FRRpRrCdhet RESr i Sa
et hyl 21Q 2 ndetidinoktdry éthdn@; i olxaddgematzd yhydrostlains, (STAS aRegp,rbcDrr ycetmmntqmde
6290-17- 2Q ?or%agﬁh&& bﬁdéﬁ@ké&@h&ef r%%@eféﬁé@@ﬁ%&%n&eﬁ?%?%eafﬂvgﬁ on! gASago

I nt ernati ona Anf I 'necom anongst er. ethyl

3,3 -di et ﬁ@lwlpirl@@ Broge ©f (ans @égngthaqplmmne 16@91@8@00@)%11 genesally e
avai | abl e fehRRUARNG PhanpRastd jafad oﬁ/ﬁbﬁr-at)@@eto@ﬁ @%&Gﬂéb@%ﬂ ﬂa&kwo c to

Screeni ng, JCl ni ¢ cals, Aldri and, nmany ot her

evi dent tha ncfh?er%%g;ai% BRI OH, VT PRS0 SE f?ﬁgte ohiediisttt i on
product & rr@yesblﬁei(ﬁmleaztrﬁplleﬁm amtdeef fieac ban Svadi Umeainstal, the restios sadaytied
further pur| ﬁa(%rg corﬁ L9, et hodol ogi es generally known in the art such

as extractlon crys |SoSHreand chromat ography. 30 As such, one

enbodi ment of the present invention refers to a conpound of for mul a (v),
per se, a §gffesti cothFfuRal SRNMulBiRAlde the following:
e cthyl 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetate (CAS Registry Number: 6290-17-
20 1), which is available from 3B Scientific Corporation, Takasago International Corp,
Amfinecom Inc., and Bepharm Ltd., amongst other.
e cthyl 3,3-diethoxypropanoate (CAS Registry Number: 10601-80-6), which is
available from APAC Pharmaceutical Waterstone Technology Zelinsky Screening,
TCI Organic Chemicals, Aldrich, and many others.

25
It is evident that in the foregoing and in the following reactions, the reaction products
may be isolated from the reaction medium and, if necessary, further purified according
to methodologies generally known in the art such as extraction, crystallization and
chromatography.

30

As such, one embodiment of the present invention refers to a compound of formula

(VD), per se, a salt, or stereoisomer thereof,



WO 2012/ 013755PCT/ EP2011/ 063020 21 R2N N R3 wherein, R is hydrogen or
Ché6al kyl ; 5 R2 is hydrogen, Che6al kyl, or phenyl; and R3 is naphthyl
opt i onal Iwo=otzatidts8t ed with one or two substituents sel ecra®2dimoniob@al o and
C - 6al koxy. An interesting group of conpounds are those conpounds of
formula (VI) where one or 10 nore of the followng restrictions apply: K
is hydrogen; R2 is Ch6alkyl; and/or R3lis naphthyl optionally substituted
with one or two substituents selected fromhalo and C -6al koxy. 15 Anot her
interesting group of conpounds are { hose cgnpounds of fornmula (VI) where
one or nore of the follow ng restrijgti pply: 4le is hydrogen; R2 is
met hyl ; and/or 20 R3 is napht-2-yJX enb H'nent of the present
invention refers to a conmpound N*ﬁgrk§¢$ a salt, or

H

st ereoi soner thereof, R5, R6

wherein,
R' is hydrogen or C,alkyl;
5 R?is hydrogen, Cialkyl, or phenyl; and
R’ is naphthyl optionally substituted with one or two substituents selected from halo
and C,; salkoxy.

An interesting group of compounds are those compounds of formula (VI) where one or
10 more of the following restrictions apply:
e R'ishydrogen;
e R’is Cisalkyl; and/or
e R’ is naphthyl optionally substituted with one or two substituents selected from halo
and C,; salkoxy.
15
Another interesting group of compounds are those compounds of formula (VI) where
one or more of the following restrictions apply:
e R'is hydrogen;
e R’is methyl; and/or
20 e R’isnapht-2-yl.

Another embodiment of the present invention refers to a compound of formula (V), per

se, a salt, or stereoisomer thereof,
R® R®

2T

PN

A
N

Iz

A
w

25 V)
wherein,
R' is hydrogen or Cyalkyl;
R’ is hydrogen, Cyalkyl, or phenyl;



(@) R1 25(V) wherein, R is hydrogen or Ch6al kyl; R2 is hydrogen,

Chéal kyl , or phenyl; WD 2012/ 013755PCT/ EP2011/ 063020 22 R3 i s napht hyl

opt i onal Iwo=otzatidts8t ed with one or two substituents sel ecra®2dimoniob@al o and
C -6al koxy; and R5 and R6 are, each independently, G _6al kyl,

pol yhal oCh6al kyl , -C(=0)-GC _6al kyl, phenyl, benzyl optionally substituted
with nitro; or together with the two ox%¥gen atons 5 to which they are
attached to, forma 4-7 nenbered heterocyclic ring optionally substituted

with one suﬂsﬂsiﬂa Etlh 1 5@&&1@115%@1115511@&13@&&1& offhatvy kubsERichR deRIaded, fraal hahal oG _
6al kyl, tri C di C1_6al kyl phenyl silyl, G _6al kyl di phenyl

silyl, tridf €6éarl y’glil yI G _6al kyl , di C1_6al kyl pheny!
si |yl G _6alRyhndi RBatekydach phapyhdesilyy (Gialsgll kplyhalsitanaikylo plioBaCh alkyl,

?\g? ; Iof:;f:lel c}%}{l ilr(%n?)halw? %%t ?]% H%ﬁg)d%y\ndtgﬁﬁ{er b t@ {wc?&%s seni][sgct ed
from hal® é@ndVl@Ph Gh¢ykwe aw@vdme%etp, fcrfmeraeéﬂl ﬁ@n@emdph@ﬁrqgmmungsomméaltmose
CO”POUW;; Qfib kB hah(ofe MBS BRNEceled TRING helo, CREaIkA! LOWMIRG YT, §3tyHakId, ONS
apply aﬁkylI S trlgl 6aH<yls11yl diCysalkylphenylsilyl,  Cjsalkyldiphenylsilyl,  triC;.
calkylsilylCisalkyl, diCisalkylphenylsilylC;galkyl, CjsalkyldiphenylsilylC;.salkyl,
phenyl optionally substituted with nitro or methoxy, and pyridyl; or the 4-7 membered
10 heterocyclic ring is optionally substituted with two substituents selected from halo and
Cisalkyl.

Another interesting group of compounds are those compounds of formula (V) where
one or more of the following restrictions apply:
15 e R'ishydrogen;
e R’is hydrogen or Cjalkyl;
e R’ is naphthyl optionally substituted with one or two substituents selected from halo
and C,salkoxy; and/or
e R’ and R®are, each independently, C,salkyl; or together with the two oxygen atoms
20 to which they are attached to, form a 4-7 membered heterocyclic ring optionally
substituted with one substituent selected from halo, Cialkyl, C,salkenyl, haloC;.
salkyl, trimethylsilyl, trimethylsilylmethyl, phenyl, 2-nitrophenyl, 4-methoxyphenyl,
2-pyridyl; or the 4-7 membered heterocyclic ring is optionally substituted with two
substituents selected from halo and C;alkyl.
25
Another interesting group of compounds are those compounds of formula (V) where
one or more of the following restrictions apply:
e R'is hydrogen;
e R%is methyl;
30 e R®isnapht-2-yl; and/or
e R’ and R® are together with the two oxygen atoms to which they are attached to,

form a 5 membered heterocyclic ring substituted with one C;salkyl.

Another embodiment of the present invention refers to a compound of formula (III), per

35 se, asalt, or stereoisomer thereof,



R2 is hydrogen or G _6alkyl; R3 is naphthyl optionally substituted with
one or two substituents selected fromhalo and C _6al koxy; and/or R5 and
R6 are, ewioroizdependently, G _6al kyl; or together w t hPCREPROW/0630geEN
atonms 20to which they are attached to, forma 4-7 nenbered heterocyclic
ring optionally substituted with one substituent selected fromhalo, G

-6al kyl, C2 -6al kenyl, hal oCl-6al kyl, tEsmethylsilyl, trinethylsilylnethyl,
phenyl , 2-nitrophenyl, 4-nethoxyphenyl, 2-pyridyl; or the 4-7 nenbered
heterocyclic ring is optionally bstP,LRGed with two substituents sel ected
fromhal o and Ch6al kyl. 25 Anot hgr ioferestong group of compounds are those
conpounds of formula (V) where oge of nore ¢ff the followng restrictions
apply: le is hydrogen; R2 is mnet is napht-2-y1; and/or R5 and
R6 are together with the two oxy% a d£Ch they are attached to,
forma 5 nmenbered heterocyclic rl'ng substituted w th one Ch6al kyl. WO
2012/ 013755PCT/ EP2011/ 063020 23 R5 OR6 0 0 R2Z R1L (I11)

R
(10
wherein,
R' is hydrogen or C,alkyl;
5 R’is hydrogen, Cy.alkyl, or phenyl;

R’ and R® are, each independently, ethyl, butyl, or together with the two oxygen atoms
to which they are attached to, form a 4-7 membered heterocyclic ring substituted with
one or more substituents selected from halo, Cisalkyl, C,salkenyl, polyhaloC;alkyl,
triCy.¢alkylsilyl, diC,salkylphenylsilyl, C,salkyldiphenylsilyl, triC, salkylsilylC;salkyl,

10 diCisalkylphenylsilylCisalkyl, C;salkyldiphenylsilylC,salkyl, phenyl optionally

substituted with nitro or methoxy, and pyridyl; or the 4-7 membered heterocyclic ring is
substituted with two substituents selected from halo and C,alkyl; and/or
Z represents halo, -0-CO-R’, or —0-CO-OR’; and
R’ is C4alkyl, aryl, or benzyl.
15
Another interesting group of compounds are those compounds of formula (III) where
one or more of the following restrictions apply:
e R'is hydrogen;
e R’is hydrogen or Cjalkyl;

20 o R and R® are, each independently, ethyl, butyl, or together with the two oxygen
atoms to which they are attached to, form a 5 membered heterocyclic ring
substituted with one substituent selected from halo, Cisalkyl, C,salkenyl,
polyhaloC; salkyl; and/or

e Z represents halo, -0-CO-R’, or —0-CO-OR’; and

25 o R’isCialkyl.

Another interesting group of compounds are those compounds of formula (III) where
one or more of the following restrictions apply:
e R!is hydrogen;

30 e Rlis methyl,;



wherein, R is hydrogen or Ch6al kyl; 5 R2 is hydrogen, Ch6al kyl, or phenyl;
R5 and R6 are, each independently, ethyl, butyl, or together with the two
oxygen atwomot21sitssch they are attached to, forma 4-7 merEPe@d/ 063020

het erocyclic ring substituted with one or nore substituents selected from
hal o, Ché6al kyl, C2_6al kenyl, pol yhal oCh6al kyl, triC _6al kylsilyl, diC

_6al kyl phenyl silyl, C _6al kyl di phenylsikgl, triC 6alkylsilylC 6alkyl, 10
di C1_6al kyl phenyl silyl G _6al kyl, C _6al kyl di phenyl silyl C _6al kyl, phenyl
Opﬁnio onaljl K of URShid :]!f%igé_ﬂidr Ryithi thé gm? b?@hg@@m tﬁa?dclpﬁfegdyd z%tta@hed ﬁzb,efd}m7at |
menber ed hetegoc ic ring is. substitu Wi WO sti tuen sel ecte
from hal o and> Gisaers herdibeydic s aihtulii §1thdng SCo it s e Troff peldory
and R7 is Ch4@ldalityl, Greglkenys pdlehdyC, calllyl;,Amdfdner i nteresting group of
conmpounds gre oURdsHGf7 foriiH = A7l where one or nore of the
foll ow ng ?es%?%?%gﬁgﬁgopp@séoq{ égfs@#y(g%}%é%%d R2 is hydrogen or Ch6al kyl ;
20 R5 and°*R6RatseCi+akyh i ndependently, ethyl, butyl, or together with the
two oxygen atonms to which they are attached to, forma 5 nenbered

het erocyclic ring substituted with one substituent se|ect f.rom hal o,
Chéal kyl , EXrBeRIFRHING Gonperds ere Bafullpwing reepundyem w&igﬁf%n@aa 1D):
-0-COR7, or -0-COOR7; and 25 R7 is Ch4al kyl. Another interesting group
of conpounds are those conpounfs of forrmula (I11) where one or nore of the
following restrictions apply: |le is hydrogen; 30 R2 is nethyl; WO

2012/ 013755PCT/ EP2011/ 063020 2 R5 and R6 together with the two oxygen
atons to which they are attache , forga 5 negbered heterocyclic ring

substituted with one substituent del ected|from hal o, Ch6al kyl, C2_6al kenyl,
pol yhal oG _6al kyl ; and/ or

E
/\o o o/ t

o) 0]
O><O)‘\ )]\
Et
10 O O/ ’

(@) (@] O
O><O)‘\ M
Cl , and /\O Cl,

Another embodiment of the present invention refers to a compound of formula (II), per

se, a salt, or stereoisomer thereof,

RS R®
o o)
o)
R? OH
15 R
(IT)

wherein
R' is hydrogen;
R’ is methyl;



Z represents halo, -0-CO-R7, or -0-COOR7; and 5 R7 is Ch4al kyl. Further

I nteresting conpounds are the foll ow ng conpounds enbraced by formula
(rrry: wernotzas7senbodi nent of the present invention reCe&mEP2ei0/0e30conpound
of formula (I1), per se, a salt, or stereoisoner thereof, R5 0/ R6 0 0 RRCH
wherein R is hydrogen; R2 is nethyl; WD 2012/013755PCT/ EP2011/ 063020 25
R5 and R6 are, each independently, C3 73ikyl; or together with the two
oxygen atons to which they are attached to, forma 4-7 nenbered

het er ocycl iR AndR® &ebich intdepehdintlf, ONalksUrIddditee RiithsiBk ewb @dyddnaidhato,
i L e SR LA o TGP Mo gy
opt i onal | y sshatsient usedetted t fiomi thaly, oC, pEkHOX ¢, sadlrehyhy polyhhloCoralkyle #iCA.
menber ed LRy RINCHS HkNBndR ISP L b RE MR AN G 3hRy RIACQDAKFNER! kY ! -
5 alkylphenylsilylC, salkyl, C;salkyldiphenylsilylCsalkyl, phenyl optionally substituted
with nitro or methoxy, and pyridyl; or the 4-7 membered heterocyclic ring is substituted

with one halo and one C,salkyl.

Another embodiment of the present invention refers to the following compound of

10 formula (Ila), per se, a salt, or stereoisomer thereof.
Me

Me OH
(ITa)

Compounds of formula (I), (IT), (ITa), (IIT), (V), and (VI) may have at least one center of

15 chirality (indicated below with an asterisk) and exist as stereochemically isomeric
forms. The term “stereochemically isomeric forms” as used herein defines all the
possible compounds made up of the same atoms bonded by the same sequence of bonds
but having different three-dimensional structures which are not interchangeable, which
the compounds of formula (1), (IT), (ITa), (IIT), (V), and (VI) may possess.

20
RS RS R® R®
-~ ~
! O @] (L O O M e
R4 *
P N Dy
R 1 R1 M e * O H
D (I1) (ITa)
R® R® 5 6
- R R
| (e} (@] | O/ 0
(@] 0 H
R2 * * Z R2 * % H / \ R3
R! R!

25 (1) V)



Anot her enbodi nent of the present invention refers to the follow ng
conpound of 10 fornula (ha), per se, a salt, or stereoisoner thereof M
Conmpoundswof2ofamsissa (1), (I1), (ha), (111), (V), and (YCI/Eray 106320 at
| east one center of 15 chirality (indicated below with an asterisk) and
exi st as stereochemically isoneric fornms. The term "stereochemcally
i someric forns" as used herein defines 3bl the possible conpounds made up
of the same atonms bonded by the sane sequence of bonds but having different
t hr ee- di nensi onal structures which are not interchangeable, which the
conmpounds of formula (1), (Il1), (dha), (KI), (V), and (VI) may possess. 20
WO 2012/ 013755PCT/ EP2011/ 063020 00 R-NR3 5 In each of the conpounds
depi cted above, the carbon atom [ ed wiflh le becomes a chiral center
when le is G _6al kyl . Wt ho1€f e {4 Mstances where (R) or (9)
is used to designate the absoFute configuration of a chiral atomwthin a
substituent, the designation is done'faking into 10 consideration the whole
conmpound and not the substituent in Rsol ation. Unl ess otherw se mentioned
or indicated, the chem cal designation (&) a conpound enconpasses the
m xture of all possible stereochemcally isoneric fornms, which said
conpounds nay possess. Said m xture may contain all diastereonmers and/or 15
enant i orfer 90 §ch ¢fdhg gampounds deriftad aBeye, theraeb wratemysubigHpb WA R Aegomes
st er eochemaGalrhlcen&® Wieh R' i9C®IGA. t he conpounds of the present invention
both in pure formor mxed with each other are intended to be enbraced
within the scope of the present invention.

With reference to the instances where (R) or (S) is used to designate the absolute

configuration of a chiral atom within a substituent, the designation is done taking into

10  consideration the whole compound and not the substituent in isolation.

Unless otherwise mentioned or indicated, the chemical designation of a compound
encompasses the mixture of all possible stereochemically isomeric forms, which said
compounds may possess. Said mixture may contain all diastereomers and/or
15 enantiomers of the basic molecular structure of said compound. All stereochemically
isomeric forms of the compounds of the present invention both in pure form or mixed

with each other are intended to be embraced within the scope of the present invention.

Pure stereoisomeric forms of the compounds and intermediates as mentioned herein are
20 defined as isomers substantially free of other enantiomeric or diastereomeric forms of
the same basic molecular structure of said compounds or intermediates. In particular,
the term “stereoisomerically pure” concerns compounds or intermediates having a
stereoisomeric excess of at least 80% (i.e. minimum 90% of one isomer and maximum
10% of the other possible isomers) up to a stereoisomeric excess of 100% (i.e. 100% of
25 one isomer and none of the other), more in particular, compounds or intermediates
having a stereoisomeric excess of 90% up to 100%, even more in particular having a
stereoisomeric excess of 94% up to 100% and most in particular having a
stereoisomeric excess of 97% up to 100%. The terms “enantiomerically pure” and
“diastereomerically pure” should be understood in a similar way, but then having regard
30 to the enantiomeric excess, and the diastereomeric excess, respectively, of the mixture

in question.



Pure stereoisoneric fornms of the conpounds and internedi ates as nentioned
herein are 20 defined as isoners substantially free of other enantioneric
or di ast eweaneriig7sforns of the same basic nol ecul ar st r ecrmpeo10f6326 d
conpounds or intermediates. In particular, the term"stereoisonerically
pure" concerns conpounds or intermedi ates having a stereoi soneric excess of
at least 80% (i.e. mninum 90% of one ig8dnmer and nmaxi mum 10% of the other
possi bl e isoners) up to a stereoisoneric excess of 100% (i.e. 100% of 25

one i somer P@P@sta@sﬁoﬁéné hﬁm@tdﬂﬁfe) conPofdd dhdafemedh@E of GYTROIGS B4y be

i nt er nedi at Efa %ﬁ @ e0| é%ﬂgrl C exce S ofFQO%tu to 100% eveglbrmre

in particul’8P"HaY Beap t8reYy PPN BYEE %re%f %@Sﬁ% t APV in

part i cul ar skaratad) fins tasheathsonge thecsebectes sryofal¥abion pf tloeidl i@derebhnerit enlts
"enanti one al d aster ri u d ngerst ood

inasiml 6\1)5;181 é}%cg‘?ﬁ flﬁ% haggtsng)trrgg%rqg 3%‘?{% Jn% E Eﬁereoﬁ??‘lgérretrai?%rlgxggd‘s and

t he di ast edésneeyliertaseasid, ditelyppleartayie| agid end m@phﬁsxtfgmé el qidistriagrely, WO

2012/ 01375%8%0%?&9]3#3?0&3&%%@1% B rcﬁro‘%ﬂa%gﬁ%lﬁ@@?chh ubOuTRg Rhirk \Raf@AROUNDS

and i nternedi ates_q his inv nt|o t ai ne icati on of
art - known PRBEeduPdd . PUER Ster Hy ém%ri%ﬁ%mgs ey aﬁ@ E%&éﬁ&%(]eém &8 each
ot her by th@rré@ioﬁ@ﬁlnguI@:r y@te@bhdnmalﬂ;onls@helﬁmeﬂoﬁndi@tStﬂear a@@sﬁfpr@tesatatr@ngm th

optically activ es, thereo

P bensoy! t A, P e BR T8 A APRF Sllibe e a Rt Sr R Sbsiing

Al t er natd veteycoi emaamtis desred, sue cdrepamgdawidit edsybshesized hpswgroapdtifte pectrsegues
using chir ar Jﬁgm iy rns
may al so bg)lf(fg‘tf‘llﬂ%éetgﬁf rg%g%ﬂé%ggsf %:g%é% f/aﬁgé%)g?%?s eochéﬁr?lldca 155” (l)l%éérl c
forns of tﬁ@%ﬁa‘ﬂ@tﬁﬂﬁéte starting materials, provided that the reaction
occurs stereospecifically. Preferably, if a speci fi c 10 stereoisoner is
desired, said conpound wi l e synt hesi zed S fic es of
prepar at i on?! tHHad Vep‘PB‘EE’é‘%?W?tyvea{%%{‘fﬁnég%és?gt & |t28 d:e ‘?‘*l?ﬁ%r'fv @iy
pure stErt |negessm§z aetandlescollbsted ﬁenﬂhev&cﬁanhimnmhcbeﬁipgmmepnme@és losyn each
oftheobtal ed c un 1 ess e | l.ect e r

Feact on mkIGAE" aokerarng VB e e EagRL s iRemrERL N ER s AR ¢
when i nsol bbl etamed rafidrsresmoning é@enmsolut)hemd‘@sm}sebb' ddingouwn dyc sambengthei ned
-after remyjag EQE%F&%M% e@va%ﬁﬂ HdRr %Muééd'e&rés%h OBad/BYb | SIRi nﬁ?te}ﬂﬁ'

solvent e.g Vi n e solvent un uce press
addi ng wat élae teéldtlﬁém# é%tif%f@ég Abgamestuieaith ﬁdvaﬁﬁén}ﬁllﬁ%lhlﬁé)r%mﬁs ¢lvent such as

wat er - i 707 seiypheetare gan @p‘ﬁl@hM@mtheS&Kéhe@&oﬁQmﬂfdméh Reaah&l afdrcdryieBtdvenal |y,
t he desired over .anh ous .sodi um

ound. can he aobtai ned af dryi
Sul fate. G BTSREBT Sir.dpt Rsnce. Anp Sl e DU q%@lng Ay
conventi onabn\mnoomlSprosensh sach ragcregsisallidaziat,i oolpmookhromacdyraphgt agr athby, or
ot her techqé A Exanpl es of specific conmpounds of formula (VII1) or
(Mla) in accor Shce with the invention include those conmpounds referred to
in the Exanpl es below, and the salts thereof The different conpounds
enconpagseghy, fe@rd‘fus!p%&ﬁévdoh)po%ds( uk h?rlnu'l‘@?Vﬁ? of QWEY ifdcdRdadtk Qv RRERe Ot her
following art- lgnovvn (#:nglpl onal group ﬁtrans tion reag@{ ons. tﬁ‘at ably,
they are oBR$nHeR gy 5§ £PMBOYRSE defered tojin dhe Examples bslayy. andrthesalty i)
and (1V) alikgasty enbraci ng the desired substituents R, R2, or R3. The
conpounds of fornula of the present invention nay be converted to the 35
correspondi ng N-oxide forns foll ow ng art-known procedures for converting a
trival ent riherdffenent exingpaunds Rhaimhesefldrynoriihiee NVdRicdl e Villa) meydfe ¢dneepedsent
compoungs &6 TEAN ol RAMiAS Cart-REo 60 TRALASR Ofrols" Fllsforkaflibl Rlactofs! )

wherein one or severa
Suitably, they are obtalne Wlth starting materials, i.e. compounds of formula (I) and

(IV) already embracing the desired substituents R', R*, or R’.

The compounds of formula of the present invention may be converted to the
35 corresponding N-oxide forms following art-known procedures for converting a trivalent
nitrogen into its N-oxide form. The N-oxide forms of the present compounds are meant

to comprise the compounds of formula (VII) or (VIIa) wherein one or several nitrogen



WO 2012/ 013755PCT/ EP2011/ 063020 28 atons are oxidized to the so-called
N-oxi de. Said N-oxidation reaction may generally be carried out by reacting
conpound Wb 2bwarsisa (VII) or (Vila) with an appropri at e POTFR2013/063020

i norgani ¢ peroxi de. Appropriate inorganic peroxides conprise, for exanple,
hydr ogen peroxi de, alkali metal or earth al kaline nmetal peroxides, e.g.

sodi um peroxi de, 5 potassi um peroxide; aPppropriate organi c peroxi des nay
conpri se peroxy acids such as, for exanple, benzenecarbo-peroxoic acid or
ga| (f)ll SUbE t iatdtheste bﬁg&ﬂ@aﬂ%&h@@@%ﬁl@g@ﬁbxﬁﬂ dSai% Ndoxidation reaction may generally y

- chl or obenzene- car er oxoi ¢ _aci per pxoa e S, .£.(g. peroxoacetic
St a0, Cal ky PRy R rtararect oSl Ry BB e POl Gui ol abEeadiet

sol vent s aroeganicoor iex@apic@eraxadeer Appropeate alacgdnid peroridgs canprasepfor ananplee

l'i ke, hydr .. : ut gn nat ed
hydrocarboﬁga&gggﬁmgggﬁ1%%%Lgﬁﬁ%R%%Qgﬁﬁﬁﬁﬂﬁﬁﬁﬁgégg?g%%t%gsoggg%pgkggﬁé to

t hei r f avomaissupriscedde dppiopyiatgrasganic perexidas may [cpmpasapyiaxeatids pusthashe

exanpl es, the cCANREUBES cREcatEpRHLIENcid BY aldld Qb @ifRed $RhsEne@Fboperoxoic
internediates in gnghgreparatlon of 15 a. onpounﬂﬁgf formula (X) as defined

above. In §&¥efsi ORIRHSAERORSTOXPHeAG- dSERTOAKRIYRIACHH aBePUSENAGFHS n t he
pr Fpar at i oncif a&yﬂ@mnmﬂd;i&ﬂsafe.cgr lf’(blk-&u(yl()h,ydﬂﬁpé’rﬂﬁde._lltS‘F]Lﬁ%ble)/s%(i@ﬁ@h&{,ﬂfsr_ |
salts, isoners,, prodrugs, a ol vat es t her eaf , ,whi a armacol ogi ca
coti vty aga e A P Pebdf §8 ERadel RS A e R R R et £ 2
ner vouslGky setmes, \ehy. Hbuitmosaihdldgendied hylratabbrispe. g hicldypiuthane, and mixtures
haIIucinog%@%&:%%gwﬁgrdiac stinmulant effects 20 of opioids. As such, one
enbodi ment o hhe present invention refers to the use of conpounds of
formula formula (VIl), a tautomer (Vila), and salts thereof, as

i nt er medi atmiR thAhdiNfivBrBRAFBEISHIbIIRY RosRiROBNHiIPbe hpFret @rdmihe examples,
phar maceuti cal | ac&eg{@PIe salts, Jsonersf 25@§rodru S,. d sol vates
bher eof , _sancicqmiaiaris bt B perseelr By dngion e we rocamediae iadepaequaivy Bk
her ei n, 15 0-a(dShippond dF fe8mBla (X)X} d8@nashuboes.nIn faeral ahel ckiBpaunes af thigirésead
above; n i S1nvzehti§r’1 ar%ruséful ?Iln&ile preparation of a compound of formula (X), pharmaceutically
acceptable salts, isomers, prodrugs, and solvates thereof, which has pharmacological
activity against the sigma receptor -a cell surface receptor of the central nervous system,
which is said to be related to the dysphoric, hallucinogenic and cardiac stimulant effects

20 of opioids.

As such, one embodiment of the present invention refers to the use of compounds of
formula formula (VII), a tautomer (VIla), and salts thereof, as intermediates in the
preparation of a compound of formula (X), pharmaceutically acceptable salts, isomers,
25 prodrugs, and solvates thereof, said preparation according to the procedure or steps

described herein,

R! O——(CHy),
N—R®
DN
N
!
X)

30 wherein,
R, R?, and R’ are as defined above;

nis 2, 3, or4; and



WO 2012/ 013755PCT/ EP2011/ 063020 29 R8 and RO are, each independently,

C _6al kyl, G _6al koxyC _6al kyl, benzyl, or together with the nitrogen atom
t o whi ch wbey12ana7satt ached to, form a norpholinyl optioraripp2&aiosiore ut ed
with G _6al kyl; thionorpholinyl; piperazinyl optionally substituted with
Cl_ 6al kyl, G _6al kyl carbonyl, or C _6al koxycarbonyl; p ip eri di nyl
optionally substituted with 5 Cl6al kyl ca?bonyl, phenyl, or

3H i mi dazo[ 4, 5-b] pyridinyl; pyrrolidinyl optionally substituted with am no

or ?(?H 6al gmscﬁfdthﬁfealéhd]gmd@llbdn@élﬁly Wy lsalkd, 2, %alﬁo?fcel}(sm?zydfeﬁiﬁ ogmdg@ﬂhem%/l

or i m daz ridin er e nt. o i nvention
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to the fol lsomitinged®i G} afii® t &M Jcl%aﬁyl%altb%hm&yw oi paeHImeli nyl> s efers
to the foll ow nng)I ety 20 The term ™ as used throughout "this

text means $FEY ﬁ’é‘é‘Bll@dr %raﬁymadéé%[ﬁt%@ﬂ@@ﬂ vatives such as esters,

am des and phosphat es, such that the resultl ng in vivo biotransformation
roduct of derivativ t he ctlv sdeflndlnth nds of
Pormit a (ot SinpEishlet Bo b fmiertio el A Rt BrhPnt o R R AR .
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i nhi bi tors pepivheRe Prodrugs of a conpound of the present invention may be
prepared by nodifying functional groups present in the conpound in

15 The term 3H-imidazo[4,5-b]pyridinyl refers to the following moiety:

The term 1,2,3,4-tetrahydroisoquinolinyl refers to the following moiety:
_%_N

20
The term “prodrug” as used throughout this text means the pharmacologically
acceptable derivatives such as esters, amides and phosphates, such that the resulting in
vivo biotransformation product of the derivative is the active drug as defined in the
compounds of formula (X). The reference by Goodman and Gilman (The Pharmaco-

25 logical Basis of Therapeutics, 8th ed, McGraw-I-Till, hit. Ed. 1992, “Biotransformation
of Drugs”, p 13-15) describing prodrugs generally is hereby incorporated. Prodrugs
preferably have excellent aqueous solubility, increased bioavailability and are readily
metabolized into the active inhibitors in vivo. Prodrugs of a compound of the present

invention may be prepared by modifying functional groups present in the compound in



WD 2012/ 013755PCT/ EP2011/ 063020 30 such a way that the nodifications are
cl eaved, either by routine manipulation or in vivo, to the parent conpound.
The ter mweabwatig”’ss when referring to conmpounds of forneCa/EPX)11/0632€rs to
those crystal 5 forns of the conpounds of formula (X) that contain either
stoi chionetric or nonstoichionetric anmounts of solvent. Since water is a
sol vent, solvates al so include hydrates30The term "pseudopol ynor ph" is
synonymto solvate since it applies to polynorphic crystalline fornms that
have sol vertici®hag aeshd ME@IipAlE @t dlBaviebSdithet B Fduti@e Hanltil dtfo@%r iEXRap| es
of solvatez ﬁ$e Q¥§rates nd al cohol ates such as nethanol ates or 10

et hanol at e HE' TG FPBATHG speci fi c exanpl es are provided to further
illustrate the invention and various preferred enbodi nents. 15 Exanpl es
Syqthest s QhetamPAUnGRPhnbordHfie(b bompdRids BEWRD, EPHERLSSo hoBlhyal t W0
di fferent conpoun S 0 ? re's
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Example 1: Pre aratlon of 2-(2 4-d|net yl-1, 3- dloxolan-2-yl)acet|c aci d

[ compound (WHE)e MEhe tes “pprudgee amgrp(hz - YDABYTY'P- O S1RiSH¥%6| AriPplsH Jacet i ¢
aci d was otpb@lnmﬂhlaizzr;astaﬂle[ﬁe forink \tleatf}faom(slaaﬁnhélbaaés @Ropbrdtdteinethitie Natetdy|

2-(2,4-di 1-1, 3-di | an-2-yl tate, f et hyl

> (o0 a- i vk aier BrSESIdToBal PR S o Teilhs Wt dhe FeMbisg pr e

i n di f f B emthapalbtescati ons: a) M randa et aI., Tetrahedron, 1987, 143; b) 30
Lelandais et al., Can. I Chem, 1983, 584; c¢c) Cku et al., I Og. Chem,

1997, 2123. The acid was obtained with variabl e yi el ds 50-82%
The following specific examples are provided to further illustrate the invention and

various preferred embodiments.

15 Examples
o Synthesis of compounds of formula (I1)

As shown in examples 1 and 2, two different compounds of formula (II) were
synthesized : 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid [i.e. compound (Ila)], which
was used in the subsequent reactions, and 3,3-diethoxypropanoic acid.

20
Example 1: Preparation of 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid [compound

(I1a)]

(ITa)
25
The acid 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid was obtained as a derivative
from saponification of the ester ethyl 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetate. The
hydrolysis of ethyl 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetate in alkaline medium is
described in different publications: a) Miranda et al., 7efrahedron, 1987, 143; b)
30 Lelandais et al.,, Can. J. Chem., 1983, 584; ¢) Oku et al., J. Org. Chem., 1997, 2123,
The acid was obtained with variable yields 50-82%.

3.6 g of ethyl 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetate in a solution of 1.18 g (1.1

equiv.) of KOH in 8 mL of water were mixed at room temperature under magnetic



WO 2012/ 013755PCT/ EP2011/ 063020 31 stirring. After 4 h, the basic aqueous

| ayer was renoved with 5 nL of tert-butyl nethyl ether, recovering 257 ng
(799 fromvohel2tiarssi ng materi al. The aqueous | ayer was [PCOEPRI1110630A0 yness.
The residue was stirred in a mxture with 2 m NaC -saturated water and 8
mL of CH2Cl2 under vigorous stirring. H2SO4 were added until achieving 5 an
acidic pH The organic layers were driedlwi th sodi um sul phate, filtered off
and evaporated obtaining 2.344 g of the title conpound (82% consi dering the
pr e\éi ousl y stigin@y exfed 419%%the stgjueo la{jﬂfremrraﬁlb%d with 3, rﬁh@f&trhbmylpmetmgggi c
acid Et0OEt , 100H Ref ara . To
2250 . 1 GUIFD- BORVS RS YT BeCark fommgiset it e i G THEAIBEHE ArFEER by

3, 3- di et hbxyyghopadoatess. ( 20¢ Gegduel 82s Gtirmadlin acmimmel\e@s 2oml Na@t-s8furated

orevi ousl y \of Rggat oLeiion, ahabRGtS Ty ANODWITELch RufPR SR

was added e resultin A xt ure-was stlr

lh. After anlasidiagh t TIh@ Otfm%ayetsmrerm dﬂqsir\éﬂtmdw éllﬂlph’@ﬁa {ikerady Oﬁcqrgb %
and it was eeas;sdra@a %ﬁta‘(ﬂﬁ&% 2A@EE of Be Qe BbmpdiIRI (5284 LbANMErREARO iptevBRRRE Was
washed with |Ix g sat., dried with Na2SO4, filtere é)
concent r at V& lryNess. The obt ai ned oil was confirmed to correspond to
the title corrpound (15.9 g, 98.0 mml, 96 %. 20 Synthesis of the conpound
of fornmula & -dloxolan2l)-N'-
(napht hal er2=y)y&ace azi de Sk o anple 3. Preparation of the
conpound of for rrul a (V) 2- (2 4- d| gel hylod, §- di oxolan2- 1 -N - na
ht hal en-2- 1 acetoh drazi de using EMS/Cﬂ\S' NH3 EDC H20 ha

10 H OH

Ref. F. Zaragoza et al, J. Med. Chem., 2005, 48(1), 306.

To a 250 mL round-bottomed flask with magnetic stirring that contained ethyl 3,3-

diethoxypropanoate (20.0 g, 102.0 mmol, colourless oil, 97 %), a previously prepared
solution of NaOH (5.23 g, 131.0 mmol) in H,O (30 mL) was added. The resulting
15 mixture was stirred to reflux (100 °C) during 1h. After allowing it to temper, the
mixture was acidified using HC1 37 % and it was extracted with AcOEt, 8x 20 mL. The
resulting organic phase was washed with 1x 20 mL NaCl sat., dried with Na,SO,,
filtered and concentrated to dryness. The obtained oil was confirmed to correspond to
the title compound (15.9 g, 98.0 mmol, 96 %).
20
o Synthesis of the compound of formula (V) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)-N'-
(naphthalen-2-yl)acetohydrazide via step al)

Example 3: Preparation of the compound of formula (V) 2-(2.4-dimethyl-1.3-dioxolan-
2-y1)-N'-(naphthalen-2-yl)acetohydrazide using EDC
25 R.c

O
o of °©. o] X
MOH EDC MH

H,0

lla

30 A solution of EDC (1.307 g, 6.82 mmol) in 10 mL of water was added to a suspension
of the compound of formula (IV) naphthalen-2-ylhydrazyne hydrochloride (1.236 g,
6.35 mmol) and the compound (Ila) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid
(1.072 g, 6.69 mmol) in 30 mL of water. After 15 minutes the reaction mixture was
filtered and the solution was washed with 40 mL of 10°M HCI and then 40 mL of

35 water. The organic layer was dried over MgSO, and after filtering the solvent was



30 A solution of EDC (1.307 g, 6.82 mmol) in 10 nL of water was added to a
suspensi on of the conpound of fornmula (1V) naphthal en-2-yl hydrazyne

hydr ochl owode12u3%36 g, 6.35 mmol) and the conpound (haPCT/EP2011/063020
2-(2,4-dinmethyl-1, 3-di oxol an-2-yl )acetic acid (1.072 g, 6.69 mol) in 30 nL
of water. After 15 mnutes the reaction mxture was filtered and the

sol ution was washed with 40 nL of 10-3MPHC1l and then 40 nL of 35 water. The
organi c |l ayer was dried over MgSO4 and after filtering the solvent was WO
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reaction sgheg . ‘ Ce Sl anpl es
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20 Example 4: Preparation of the compound of formula (VII)/(VIla) S-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-ol with DCC
A solution of dicyclohexylcarbodiimide (DCC, 1.629 g, 7.91 mmol, 1.07 equiv.) in 14
mL of anhydrous methylene chloride was added to a suspension of the compound of
formula (IV) naphthalen-2-ylhydrazyne hydrochloride (1.434 g, 7.37 mmol), the
25 compound (ITa) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid (1.242 g, 7.75 mmol, 1.05
equiv.), and triethylamine (1070 pL, 7.75 mmol, 1.05 equiv.) in 10 mL of anhydrous

methylene chloride. After 20 minutes the reaction was considered to be completed.
The solid was filtered and the crude was then washed with 40 mL of 10°M HCI and
then with 40 mL of water. The organic layer was dried over MgSQOj4 and after filtering
30 the solvent, it was evaporated to dryness, to obtain the compound of formula (V) 2-(2,4-
dimethyl-1,3-dioxolan-2-yl)-N'-(naphthalen-2-yl) acetohydrazide.
The dry crude was dissolved in 100 mL of MeOH. A solution of HCI in water (2 mL of
concentrated HCI in 5 mL of water) was added and the reaction was refluxed for one
hour to hydrolize the ketal group, thus obtaining the compound of formula (VI) N'-
35 (naphthalen-2-yl)-3-oxobutanehydrazide which subsequently cyclises. The reaction was
allowed to cool to room temperature. The crude was then concentrated in a rotavapor

so as to reduce as much as possible the MeOH volume. This evaporated crude was



mL of anhydrous nethyl ene chloride was added to a suspension of the
conpound of fornula (1V) naphthal en-2-yl hydrazyne hydrochl oride (1.434 g,

7. 37 mmolwo 2vt1265conpound (Ha) 2- (2, 4-di net hyl- 1, 3- di @xDIERRe12/0y30p@cCet i C
acid (1.242 g, 7.75 mmol, 1.05 equiv.), and triethylam ne (1070 jilL, 7.75
mmol, 1.05 equiv.) in 10 nL of anhydrous nethylene chloride. After 20

m nutes the reaction was considered to B& conpleted. The solid was filtered
and the crude was then washed with 40 nL of 10-3M HCl1 and then with 40 ni
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to cool to roomtenperature. The crude was then concentrated in a rotavapor
so as to reduce as nmuch as possible the MeOH vol une. This evaporated crude
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obt ai ni ng a?%e was filtered and the filtrate

t hus obt ai ' OH (1:5 with water) to pH 7.
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2- (2, 4- di mMIPHY f‘omﬂlafﬁ 22104N. tRus OpRRYIRS [ 6B %)Of;%é%lﬁyﬁf%i‘i de.
The dry2@r yaphiasend?-§5Hd-vesbutanel@Paidle whickBAbkeqherd Bl dyt:hQ:@ Dhe Hadtidnwyat er
(2 mL of coq t he reaction was
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conpound ofas toredudeaas(wiigh a¥ possible the MeOH volume. This evaporated crude was basified
to pH ~ 14 with 2M NaOH obtaining a precipitate. The basified crude was filtered and

the filtrate thus obtained was acidified with dilute AcOH (1:5 with water) to pH ~ 7.

25 During the neutralisation a new precipitate was observed, which was then filtered and
dried in a desiccator. 0.894 g (55%) of a solid was obtained corresponding to the title
compound. The isomeric ratio obtained for [S-methyl-1-(naphthalen-2-yl)-1H-pyrazol-
3-ol] : [3-methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-ol] was 99,5:0,5.

30 Example 6: Preparation of the compound of formula (VII)/(VIla) S-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-ol using DCC
A solution of DCC (8.098 g, 39.25 mmol, 1.1 equiv.) in 15 mL of anhydrous methylene
chloride was added to a suspension of the compound of formula (IV) naphthalen-2-
ylhydrazyne hydrochloride (6.944 g, 35.67 mmol), the compound (Ila) 2-(2,4-dimethyl-
35 1,3-dioxolan-2-yl)acetic acid (6.282 g, 39.22 mmol, 1.1 equiv.), and triethylamine (5.2
mL, 37.46 mmol, 1.05 equiv.) in 35 mL of anhydrous methylene chloride. After 20

minutes the reaction was considered to be completed. The solid was filtered and the
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was a cgol to room temperature. The crude was then concentrated in a
rotavapor so as to reduce as much as possible the MeOH volume. This evaporated
35 crude was basified to pH ~ 14 with 4M NaOH (~ 20 mL) obtaining a precipitate. The
basified crude was filtered and the filtrate thus obtained was acidified with dilute AcOH

(1:5 with water) to pH ~ 7. During the neutralisation a new precipitate was observed,
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reaction was allowed to cool to roomtenperature. The crude was then
concent r avea0i2n137550t avapor so as to reduce as nuch as Ppos4girRéia/osiveo MeOH
vol une. This evaporated 35 crude was basified to pH 14 with 4M NaOH (-& 20
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Preparation of "t he conpoun I)ﬂ
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(1:5 with water) to pH ~ 7. During the neutralisation a new precipitate was observed,
which was then filtered and dried in a desiccator. 3.223 g (56 %) of a solid was
obtained corresponding to the title compound.
30 Washes: A suspension of the solid crude (3.101 g) was heated to reflux for 1 h in 30 mL
of MeOH. It was cold filtered. The solid was washed with 10 mL of cold MeOH
yielding 2.183 g (38%) of the title compound.

Example 9: Preparation of the compound of formula (VII)/(VIIa) 5-methyl-1-
35 (naphthalen-2-yl)-1H-pyrazol-3-ol using DCC
A solution of DCC (5.861 g, 28.41 mmol, 1.1 equiv.) in 20 mL of toluene was added to

a dense suspension of the compound of formula (IV) naphthalen-2-ylhydrazyne
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toluene. After 60 mnutes the solid was filtered and the crude was then
washed with 80 nL of 10-3M HC1 and then with 80 nmL of water. The 5 organic
| ayer was dried over MySO4 and after fiBéering the solvent, it was
evaporated to dryness to obtain the conpound of formula (V)
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G oup, T hus R o Formul a (Vi) N o e ket
(naphihalen 2-y1l) - 3- oxobut anehydr azi de whi ch subsequently cyclises. The
reacti 010 wakafipleowed RrepAadn to? theoobmpsmelr at ufoemulbh eVl (dHa WSS methen 1-

d | ) dyce as much as possi ble the MeOH
vol une. Thi‘S2RVERd! & Wbastfied to pH 14 with 2M NaCH (- & 40
m.) obt ai n|A1g)1at1qm eﬁ:li)ﬁCt(étSé4 gTIié 3Ba3nnbl dd equirdpinsmilj ¢ft BiE dvaaaddedha O
filtrate thys, %%%l%‘@%faﬁ{edlcgﬂlﬁ n‘ﬁ' foP ﬁf&lﬁﬁeg%qﬂlp(héia%n% gﬁlyﬁ%%e) to

pH 7. Durlngtene I sation a
hydrochloride (5.004 g, 25.71 mmol), the compound (Ila) 2-(2,4-dimethyl-1,3-dioxolan-
25  2-ylacetic acid (4.330 g, 27.03 mmol, 1.05 equiv.), and triethylamine (3.7 mL, 26.97

mmol, 1.05 equiv.) in 40 mL of THF. After 100 minutes the solid was filtered and the

solvent was evaporated to dryness to obtain the compound of formula (V) 2-(2,4-
dimethyl-1,3-dioxolan-2-yl)-N'-(naphthalen-2-yl) acetohydrazide.
The dry crude was dissolved in 130 mL of MeOH. A solution of HCI in water (3 mL of
30 concentrated HCI in 7 mL of water) was added and the reaction was refluxed for one
hour to hydrolize the ketal group, thus obtaining the compound of formula (VI) N'-
(naphthalen-2-yl)-3-oxobutanehydrazide which subsequently cyclises. The reaction
was allowed to cool to room temperature. The crude was then concentrated in a
rotavapor so as to reduce as much as possible the MeOH volume. This evaporated
35 crude was basified to pH ~ 14 with 2M NaOH (~ 40 mL) obtaining a precipitate. The
basified crude was filtered and the filtrate thus obtained was acidified with dilute AcOH

(1:5 with water) to pH ~ 7. During the neutralisation a new precipitate was observed,



WO 2012/ 013755PCT/ EP2011/ 063020 37 which was then filtered and dried in a
desiccator. 4.729 g (82 % of a solid was obtained corresponding to the
title compount/013759ashes: A suspension of the solid crudeT(E22639639p0 was
heated reflux for 30 min in 10 nL of ethyl acetate. It was cold filtered.
The solid was washed with 6 nL of cold ethyl 5 acetate yielding 3.041 g
(53% of the title conpound. Exanple 1137Preparation of the conpound of
formula (M 1)/ (Vila) 5-methyl-1- (naphthal en-2-y1)-1H pyrazol - 3-0l using
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was allowed to cool to room temperature. The crude was then concentrated in a

rotavapor so as to reduce as much as possible the MeOH volume. This evaporated
crude was basified to pH ~ 14 with 2M NaOH (~ 40 mL) obtaining a precipitate. The

25 basified crude was filtered and the filtrate thus obtained was acidified with dilute AcOH
(1:5 with water) to pH ~ 7. During the neutralisation a new precipitate was observed,
which was then filtered and dried in a desiccator. 3.614 g (62%) of a solid was obtained
corresponding to the title compound.

30 Example 12: Preparation of the compound of formula (VII)/(VIla) S-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-ol using DCC
A solution of DCC (5.842 g, 28.31 mmol, 1.1 equiv.) in 20 mL of CH3CN was added at
0 °C to a suspension of the compound of formula (IV) naphthalen-2-ylhydrazyne
hydrochloride (4.994 g, 25.65 mmol), the compound (Ila) 2-(2,4-dimethyl-1,3-dioxolan-
35 2-yDacetic acid (4.354 g, 26.97 mmol, 1.05 equiv.), and triethylamine (3.7 mL, 26.97
mmol, 1.05 equiv.) in 40 mL of CH3CN. After 60 minutes the solid was filtered and the
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Example 14: Preparation of the compound of formula (VID/(VIIa) 5-methyl-1-

(naphthalen-2-y)-1H-pyrazol-3-ol using DCC




15 suspended on ethyl acetate (37 L). It was centrifuged, washed w th ethyl
acetate (5 L) and vacuumdried at 50C. 8.7 kg of
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Preparation of the corrpound of fornmula (VI 1)/ (VIla)

5- et hyl -1 naoh} haI en-2-yl I )

sol uti on offExpmple 54 Rycpara -.q ot then omo o @fi fprmu yH)/LY1la) ethghl was
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evapor at ed 2t¥)ageyhead (4. 6510&2& W mel, ddirprsivieg), élflethbluamneaG(ML 26.97 mmol,
2-(2,4-18 nﬁtdsyéqulvﬁ an@lllOKﬁr@fyb%nX&hai&le hp&ﬁfé}_{mﬂmﬂ) (20 iln) . acat gty azd¢de.
The dry cru ved.in 130 nL 0 sol u of HCL. in te
(3 niL of c&dfc@ﬁ'aq 'é%néﬁﬁftieafﬁowwgsm %3%%%9 %d fa PHUS S e wa
refl uxed favasdiieered and the crude was then washed Wlth 60 mL of 10°M HCI and 60 mL of

water. The organic layer was dried over MgSO, and finally the solvent was evaporated

to dryness to obtain the compound of formula (V) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)-
30 N'-(naphthalen-2-yl) acetohydrazide.
The dry crude was dissolved in 130 mL of MeOH. A solution of HCI in water (3 mL of
concentrated HCI in 7 mL of water) was added and the reaction was refluxed for one
hour to hydrolize the ketal group, thus obtaining the compound of formula (VI) N'-
(naphthalen-2-yl)-3-oxobutanehydrazide which subsequently cyclises. The reaction was
35 allowed to cool to room temperature. The crude was then concentrated in a rotavapor
so as to reduce as much as possible the MeOH volume. This evaporated crude was
basified to pH ~ 14 with 2M NaOH (~ 40 mL) obtaining a precipitate. The basified



20 hour to hydrolize the ketal group, thus obtaining the conmpound of
formula (VI) N - (naphthal en-2-yl)-3-oxobutanehydrazi de whi ch subsequently
cycl i ses.wOhe1zvmearssi on was all owed to cool to room t enp@catEre@.1/0d39e0 cr ude
was then concentrated in a rotavapor so as to reduce as much as possible

t he MeOH vol une. This evaporated crude was basified to pH 14 with 2M NaCOH
(-& 40 nlL) obtaining a precipitate. The4basified 25 crude was filtered and
the filtrate thus obtained was acidified with dilute AcOH (1:5 with water)
to pH 7. Dl¢l"11deg\x1&d1ﬁlt¢‘1€dl'fah&|thés ﬁlt're@em tlusneboai pece o P atidifedwagh diiser XeOH W ch
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was then filtered and dried in a desiccator. 4.495 (78%) of a solid was obtained

corresponding to the title compound. The isomeric ratio obtained for [5-methyl-1-

(naphthalen-2-yl)-1H-pyrazol-3-ol] : [3-methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-ol]
30 was 99.5:0.5.

Example 17: Preparation of the compound of formula (VII)/(VIla) S5-methyl-1-

(naphthalen-2-yl)-1H-pyrazol-3-ol using DCC and HOBt

A solution of DCC (17.526 g, 84.94 mmol, 1.1 equiv.) in 60 mL of toluene was added at
35 0°C to a suspension of the compound of formula (IV) naphthalen-2-ylhydrazyne

hydrochloride (14.991 g, 77.01 mmol), the compound (Ila) 2-(2,4-dimethyl-1,3-

dioxolan-2-yl)acetic acid (13.016 g, 81.26 mmol, 1.05 equiv.), triethylamine (11.2 mL,




25 hydrochl oride (5.007 g, 25.72 mml ), the conmpound (Ha)

2-(2,4-di methyl-1, 3-di oxol an2-yl )acetic acid (4.331 g, 27.04 nmmol, 1.05
equiv.), woizetyBmsri ne (3.7 ni, 26.97 mol, 1.05 equiv. pCTERAVIHOB02¢ 199 ny,
1.30 nmol ) in 40 mL of CH2Cl2. The reaction was kept at 0 C for one hour.
After 60 mnutes the solid was filtered, the filtrate was then washed with
60 nL of 10-3M HC1 and 60 nlL of water afAll the organic |ayer was dried 30
over MgSO4. Finally the solvent was evaporated to dryness to obtain the
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filtering the 5 solvent, It was evaporated to dryness to obtaln t he
compound of formula (V) 2-(2,4- dimethyl-1,3 -dioxolan-2-y1)-N -(naphth al
en-2-yl) ac etohydrazi de. The dry crude was dissolved in 100 nL of MeOH A
solution of HCL in water (2 nL of




concentrated HC1 in 5 nL of water) was added and the reaction was refl uxed
for one hour to hydrolize the ketal group, thus obtaining the conpound of
fornmul a (WDR20N/013758 (napht hal en-2-yl)-3 -oxobut anehydr agiI/Ekeo1aiob3n2o
subsequently cycli ses. The reaction was allowed to cool to room
tenperature. The crude was then concentrated in a rotavapor so as to reduce
as nmuch as possible the MeOH volune (to420-15 ml). This evaporated crude
was basified to pH 14 with 2M NaCH (-& 40 nlL) obtaining a precipitate. The
basi fi ed cubudﬁem pHi A tiareith 2Vl (< 4W&ﬁLﬂbt$t6@h£ﬂ;e£i pedtipifalee Thd basiiel t hus
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25 basified to pH ~ 14 with 2M NaOH (= 40 mL) obtaining a precipitate. The basified

crude was filtered and the filtrate thus obtained was acidified with dilute AcOH (1:5

with water) to pH ~ 7. During the neutralisation a new precipitate was observed, which
was then filtered and dried in a desiccator. 2.248 g (39%) of a solid was obtained
corresponding to the title compound. The isomeric ratio obtained for [5-methyl-1-

30 (naphthalen-2-yl)-1H-pyrazol-3-ol] : [3-methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-0l]
was 99.5:0.5.

Example 20: Preparation of the compound of formula (VII)/(VIIa) 5-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-ol using EDC
35 A solution of N-(3-dimethylaminopropyl)-N’-ethylcarbodiimide (EDC, 1.439 g, 7.51

mmol) in 14 mL of anhydrous methylene chloride was added to a suspension of the

compound of formula (IV) naphthalen-2-ylhydrazyne hydrochloride (1.357 g, 6.99



10 Synthesis of the conpound of formula (V11)/(VIIa)

5-net hyl- 1- (napht hal en-2-y1) - 1Hpyrazol -3-0l via step a2) The foll ow ng
reacti on wohlerm13tsows t he chem cal transformati ons taki mgTPaci@/os302@€Xanpl es
22-23. HCl aq. Exanpl e 22: Preparation of the conpound of formula
(M1)/(Mla) 5-nmethyl-1- na hthalen-2- 1 -1H razol-3-ol via m xed anh
drides of fornula (I11) Over a solution4df the conpound (ha)

2-(2,4-di nethyl-1, 3-di oxol an-2-yl )acetic acid (4.320 g, 26.97 nmol) in 50
m. of CH2 Clﬁinol@'[thy bombd)lﬁquﬁnb oER &-didhethytdl 3-Abxdlbn-avpjayet2Oacad (101710 gva?s3&1dded

added To oBPaT: PHHC RSIBLIG PoF attmut 40 (TPTY e hyre L BuaT s 23RS ¥
di net hy1-1 cBLodudofotanlSZm}aiu)adbe sclutorhyds wdshedA?f/ltle#O 20 of MM $I@fandttherr i ng,
b e ML ST g, oS e Mg
of anhydros8 V@HZ @mamgapam Rebjtopdrygessrtot obtméhe eppaideel Byl (\e2-(Aft er
hours sol veithethgis1 SuARAL 2N @RSIRhAled-D8/1) X AQdraLQ33755PCT/ EP2011/ 063020
45 The dry crude was dissolved in 100 mL of MeOH. A solution of HCI in water (2 mL of
concentrated HCI in 5 mL of water) was added and the reaction was refluxed for one
hour to hydrolize the ketal group, thus obtaining the compound of formula (VI) N'-
10 (naphthalen-2-yl)-3-oxobutanehydrazide which subsequently cyclises. The reaction was
allowed to cool to room temperature. The crude was then concentrated in a rotavapor
so as to reduce as much as possible the MeOH volume (to » 10-15 ml). This evaporated
crude was basified to pH ~ 14 with 2M NaOH (~ 40 mL) obtaining a precipitate. The
basified crude was filtered, the solid was discarded and the filtrate thus obtained was
15 acidified with dilute AcOH (1:5 with water) to pH ~ 7. During the neutralisation a new
precipitate was observed, which was then filtered and dried in a desiccator. 1.301 g
(83%) of a solid was obtained corresponding to the title compound. The isomeric ratio
obtained for [S-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-ol] : [3-methyl-1-(naphthalen-
2-yl)-1H-pyrazol-5-ol] was 99.5:0.5.
20
Example 21: Preparation of the compound of formula (VII)/(VIla) S5-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-ol using EDC
A solution of EDC (5.041 g, 26.30 mmol, 1.16 equiv.) in 15 mL of methylene chloride
was added to a suspension at 0 °C of the compound of formula (IV) naphthalen-2-
25 ylhydrazyne hydrochloride (4.414 g, 22.68 mmol, 1 equiv.), the compound (Ila) 2-(2,4-
dimethyl-1,3-dioxolan-2-yl)acetic acid (4.030 g, 25.16 mmol, 1.1 equiv.),

triethylamine (3.5 mL, 24.95 mmol, 1.1 equiv.) in 35 mL of anhydrous methylene
chloride. After 15 minutes the reaction mixture was washed with 80 mL of 10°M HCl
and then 80 mL of water. The organic layer was dried over MgSO, and after filtering
30 the solvent, it was evaporated to dryness to obtain the compound of formula (V) 2-(2,4-
dimethyl-1,3-dioxolan-2-yl)-N'-(naphthalen-2-yl) acetohydrazide.
The dry crude was dissolved in 130 mL of MeOH. A solution of HCI in water (3 mL of
concentrated HCI in 7 mL of water) was added and the reaction was refluxed for one
hour to hydrolize the ketal group, thus obtaining the compound of formula (VI) N'-
35 (naphthalen-2-yl)-3-oxobutanehydrazide which subsequently cyclises. The reaction was
allowed to cool to room temperature. The crude was then concentrated in a rotavapor

so as to reduce as much as possible the MeOH volume (to ~ 10-15 ml). This evaporated



conmpound of formula (V)
2-(2,4-dimethyl-1, 3-di oxol an-2-y1) - N - (napht hal en-2-y1) acetohydrazi de. The
dry crudewoasi2dii3ssl ved in 130 nL of MeOH. A sol ution ofPCHEP20m/06mRer (3 nL
of concentrated HCL in 7 nL of water) was added and the reaction was
refluxed for one 5 hour to hydrolyze the ketal group, thus obtaining the
conpound of formula (V) N - (naphthal eA42-y1) - 3-oxobut anehydrazi de which
subsequently cyclises. The reaction was allowed to cool to room
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the solution was heated at 80 C for 2 hs15 mn. After this period of tineg,
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whi ch subsequently cyclises. The reaction was refluxed for one hour and was
allowed to cool to roomtenperature. The crude was then concentrated in a

r ot avaporweeoe#1smsr educe as nuch as possi bl e the MeOH PolrmEPR01(11063020- 15
m.). This evaporated crude was basified to pH 14 with 2M NaOH obtai ning a
precipitate. The basified crude was 25 filtered and the filtrate thus
obtained was acidified with dilute AcOH¥#§1:5 with water) to WO

2012/ 013755PCT/ EP2011/ 063020 47 pH 7. During the neutralisation a new

preci pi t at oM@surabset fethuldh(Ch MG 4idashii-1 Bati@dlantkytirNe@aphihden-2-yl)

desi ccat or. lf&zd%%gdﬁ( 77% of a solid was obtained corresponding to the
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conpound of formula (V) 2-(2,4-dinmethyl-1, 3-dioxol an-2-y1)-N -

(napht hal en-2-y1) acetohydrazide. The dry crude was dissolved in 130 nL of
MeOH. A solbxainple @8: HRreparatiogatadr thel camperndc of conmplar €MIMCTIIah S7mgthybi-

Sompound ol T B e g oz e v ch
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and 35% HCI (2.2 L) and water (6.5 L) were added. The mixture was refluxed for 1
hour to hydrolize the ketal group, thus obtaining the compound of formula (VI) N'-

(naphthalen-2-yl)-3-oxobutanehydrazide which subsequently cyclises. Methanol was
30 distilled, water was added (15 L) and the solution was washed with methylene chloride
at basic pH. The organic layer was removed and pH of aqueous layer fitted to 6. The
precipitated solid was centrifuged, washed with water (7.5 L) and vacuum dried at
50°C. 3.7 kg of 5-methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-ol (yield 86%) was
obtained.
35
The following reaction scheme shows the chemical transformations taking place in

examples 24-25.



WO 2012/ 013755PCT/ EP2011/ 063020 48 Exanpl e 26 (Conparative): Adaptation of
the process by Ueda et al. 1982 for the preparation of the conpound of
formul a (WOI2p120wB15s8) 5- net hyl- 1- ( napht hal en- 2-y1) - 1Hpyr 2¢0/EP26101063020

Napht hal en- 2-yl hydr azi ne hydrochl oride (30 g) and NaOMe (20,85 g) were
slurried in 5 toluene (300 M) and heated to 80/85 C. Ethyl

2-(2,4-di nethyl-1, 3-di oxol an-2- yl)aceta4te (30,6 mM) was added and

mai ntai ned for 90 mn. Ethyl 2-(2,4-dinmethyl-1, 3- dioxol an-2-yl)acetate
(8,2 mM) and NaOMe (2,5 g) were added and maintained for 2 h. NaOMe (1,7 Q)
was added and maintained for 1 h. The m xturg was cooled to room
tenperature, water (450 m) was added @@ a‘tﬂq usted to 6-8 with aqueous
HC1. The 10‘organic Ig&gr wa oneent ed t origrgynes er vacuum an

met hanol (480 ), _HCE*35% (18 nk)? and_water (54 m) d. The

m xture was/?u(g;fied t Owibef | UX me n and g@ncentr teﬁglf%ﬂgf @@ to
165 mM of final volumsecWater (120 m) and CH2Cl2 (120 m) were~added and
pH adjusted t'd 12,2-12,7 (basified with NaOH 25% . Upper organic |ayer was
di scarded, and pH of Iomer aqueous | ayer was adjusted to 5,0- 15 7,0 with
acetic acid 80% The solid was filtered, washed with water (45 nm) and
slurried in ethyl acetate (102 m) 2 h at 20/ 25 C. The solid |w&5safiltered,
washed with et hyl acetate (15 m) and Yed to y|eId 20 24 g(46% of a

m xture [5-nethyl-1- (naphthal en- 2My 4FprrazoI

[3-nethy|-1-(naphthalen 2-y1) - 1H pyr azpl - 5- oI] (80 20 CQOO

2012/ 013755PCT/ EP2011/ 063020 49 d ai
a conmpound of formula (V), R1 5(V)
al) coupling a conmpound of forrmula (I ith a conpound of fornula (rv) in
a suitable solvent, in the presence of coupling agent, and optionally in
the presence of an activating agent of the coupling agent; or

Example 24: Preparation of the compound of formula (VII)/(VIIa) 5-methyl-1-

. n of
|d process co r|S| e of :

(naphthalen-2-yl)-1H-pyrazol-3-ol using via acid chloride of formula (I1I)

5 An amount of the compound (Ila) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid (1.043
g, 6.51 mmol) was dissolved in 20 ml of toluene. Under stirring, thionyl chloride (550
ul, 7.49 mmol, 1.15 equiv.) was added and the solution was heated at 80 °C for 2 h 15

min. After this period of time, the solution was allowed to cool to room temperature

and reduced by half the volume of toluene by distillation, thus obtaining a solution of
10 the compound of formula (IIT) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetyl chloride.
This solution of acid chloride in toluene was cannulated over a solution of the
compound of formula (IV) naphthalen-2-ylhydrazyne (free base, 1.072 g, 6.84 mmol)
and Et3N (1350 pL, 9.76 mmol) in 10 mL of methylene chloride in an ice bath. Once
acid chloride was added the cool bath was removed and the mixture was stirred at rt for
15 45 minutes. After this period of time, the reaction mixture was concentrated to dryness
to obtain the compound of formula (V) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)-N'-
(naphthalen-2-yl) acetohydrazide.
The dry crude was dissolved in 100 mL of MeOH. A solution of HCI in water (2 mL of
concentrated HCI in 5 mL of water) was added to hydrolize the ketal group, thus
20 obtaining the compound of formula (VI) N'-(naphthalen-2-yl)-3-oxobutanehydrazide
which subsequently cyclises. The reaction was refluxed for one hour and was allowed
to cool to room temperature. The crude was then concentrated in a rotavapor so as to
reduce as much as possible the MeOH volume (to = 10-15 mL). This evaporated crude
was basified to pH ~ 14 with 2M NaOH obtaining a precipitate. The basified crude was
25 filtered and the filtrate thus obtained was acidified with dilute AcOH (1:5 with water) to



10 R ) R6 0 0 RROH H2NR3 (1V) a2) converting a conpound of
formula (I1) into a conmpound of fornmula (Il11) wth an 15 activating agent,
and couplwogorailg7ssonpound of formula (l111) with a conpeamEpreditivesoul a (1V)
in a suitable solvent, R5 0 R2 0/R6 R1L 0 Z

pH ~ 7. During the neutralisation a new precipitate was observed, which was then
filtered and dried in a desiccator. 1.126 g (77%) of a solid was obtained corresponding
to the title compound. The isomeric ratio obtained for [S-methyl-1-(naphthalen-2-yl)-
1H-pyrazol-3-ol] : [3-methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-ol] was 97:3.

Example 25: Preparation of the compound of formula (VII)/(VIIa) S5-methyl-1-

(naphthalen-2-yl)-1H-pyrazol-3-ol via acid chloride of formula (I1I)
An amount of the compound (Ila) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetic acid (5.575

g, 34.77 mmol, 1.35 equiv.) was dissolved in 50 ml of toluene. Under stirring, thionyl

10  chloride (2.5 mL, 34.77 mmol, 1.35 equiv.) was added and the solution was heated at
80°C for 2 h. After this period of time, the solution was allowed to cool to room
temperature and reduced by half the volume of toluene by distillation, thus obtaining a
solution of the compound of formula (III) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)acetyl
chloride.

15 This solution of acid chloride in toluene was cannulated over a solution of the
compound of formula (IV) naphthalen-2-ylhydrazyne hydrochloride (5.001 g, 25.69
mmol) and Et;N (10.1 mL, 72.7 mmol) in 20 mL of toluene in ice bath was added
dropwise. Once acid chloride was added the cool bath was removed and the mixture
was stirred at r.t. for 16 hours. After this period of time, the organic layer was washed

20  with 80 mL of water and dried over MgSO, and was filtered, and concentrated then to
dryness to obtain the compound of formula (V) 2-(2,4-dimethyl-1,3-dioxolan-2-yl)-N'-
(naphthalen-2-yl) acetohydrazide.

The dry crude was dissolved in 130 mL of MeOH. A solution of HCI in water (3 mL of
concentrated HCl in 7 mL of water) was added to hydrolize the ketal group, thus

25 obtaining the compound of formula (VI) N'-(naphthalen-2-yl)-3-oxobutanehydrazide
which subsequently cyclises. The reaction was refluxed for one hour and was allowed
to cool to room temperature. The crude was then concentrated in a rotavapor so as to
reduce as much as possible the MeOH volume (to ~ 10-15 mL). This evaporated crude
was basified to pH ~ 14 with 2M NaOH (~ 40 mL) obtaining a precipitate. The basified

30 crude was filtered and the filtrate thus obtained was acidified with dilute AcOH (1:5
with water) to pH ~ 7. During the neutralisation a new precipitate was observed, which
was then filtered and dried in a desiccator. 3.738 g (65%) of a solid was obtained
corresponding to the title compound. The isomeric ratio obtained for [5-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-o0l] : [3-methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-ol]

35 was 99.5:05.



(ren) wherein in each of the conmpounds of formula (I11), (I11), (1V),
and (V), where applicable, 20 le is hydrogen or Ch6al kyl; R2 is hydrogen,
Ch6al kyl ,wonrzopmasnss; R3 is naphthyl optionally substit utret/BRaih/o63veo or two
substituents selected fromhalo and G _6al koxY; WO

2012/ 013755PCT/ EP2011/ 063020 50 R5 and R6 are, each independently,

C _6al kyl, pol yhal oCh6al kyl, -C(=0)-C _@&l kyl, phenyl, benzyl optionally
substituted with nitro; or together with the two oxygen atons to which they
are attacheftain@le PO Topirativéle ThangeiAEbEHRCYRIcES By UBd@l@t laDn@'SQonr the
substituted w th on«la subst el al g 6al kyl. 6 I
pol yhal oCi Rre8EtR) ; : =YUsetky

di phenyl sm[y;@zgl—hoc 6al kyI silylC _ 6al kyI d| C 6a| kyI phenyl si | ylc 6al

kyl, C 6a|1\5<a¥)hth%eﬂrkeg%%dls&18¥ :}19dm%ﬁlg)ﬁll3¥ 53%22‘31[[%1%8%‘%1@6%5' %) v%{ﬂ%ssidrhg& ﬁ? W th

nitro or Ic rin

optionaliy t@lu@m (3Q0 ed \mnldh eaigsl S8y Gent Ftkyd| 2€2.4dlimed hérd;omi@n 2-
Chéal kyl ; Wazetategﬁ@éfm Svabali@ed adr Qg}nfﬂned%r o8- iyl ApdsFméayIChéal kyl ,

O i LB o SR od 1 St S b O

sui t abl e solaoit (1,7 g)Rias(added hed eynthidedifergl &. cOpeidreofad esoled & fodh) , 00

RN N R3 temperature, water (450 ml) was added and pH adjusted to 6-8 with aqueous HCI. The

10 organic layer was concentrated to dryness under vacuum and methanol (450 ml), HCI
35% (18 ml) and water (54 ml) were added. The mixture was heated to reflux for 90
min and concentrated under vacuum to 165 ml of final volume. Water (120 ml) and
CH2CI2 (120 ml) were added and pH adjusted to 12,2-12,7 (basified with NaOH 25%).
Upper organic layer was discarded, and pH of lower aqueous layer was adjusted to 5,0-

15 7,0 with acetic acid 80%. The solid was filtered, washed with water (45 ml) and
slurried in ethyl acetate (102 ml) 2 h at 20/25 °C. The solid was filtered, washed with
ethyl acetate (15 ml) and dried to yield 20,24 g (46%) of a mixture [5-methyl-1-
(naphthalen-2-yl)-1H-pyrazol-3-ol]: [3-methyl-1-(naphthalen-2-yl)-1H-pyrazol-5-ol]
(80:20).

20



R1 20(VI) and cyclization of the conpound of formula (VI) is allowed,

t hereby obtaining a conpound of fornula (VIl), a tautonmer (Vlla), and salts
t her eof ; wWo@oROM275813755PCT/ EP2011/ 063020 51 (VI']) (VPCa)EPRHIR063020 | N each
of conmpounds of formula (V), (VI), (M1), and (VMlIla), R, R2, R3, R5, and
R6 are as defined in claim1. 5 3. A process for the preparation of a
conpound of formula (M), a tautonmer (¥la), and salts thereof, as defined
in claim2, said process conprising the steps of: al) coupling a conmpound
of formul aflhims Wth a conpound of fornmula (1V) in a suitable solvent, in

act i vat ng agaocist Fns BRuRF oGRSl e S 7 A1 0

RS R®
| o o)
© H
e N ~N
R? N RS
H
R1
5 V)

said process comprising the step of:
al) coupling a compound of formula (IT) with a compound of formula (IV) in a suitable
solvent, in the presence of a coupling agent, and optionally in the presence of an

activating agent of the coupling agent; or

10
RS R®
o o)
o)
R? OH H
R' N O R
(1D (Iv)

a2) converting a compound of formula (II) into a compound of formula (IIT) with an
15 activating agent, and coupling said compound of formula (IIT) with a compound of

formula (IV) in a suitable solvent,

RS R®
o o)
o)
R? z
R1
(111)

wherein in each of the compounds of formula (II), (IIT), (IV), and (V), where applicable,
20 R'ishydrogen or Cy.alkyl;

R’ is hydrogen, Cyalkyl, or phenyl;

R’ is naphthyl optionally substituted with one or two substituents selected from halo

and C, salkoxy;



) converting a conpound of fornmula (1l) into a

) with an activating agent, and coupling said

) with a conmpound of formula (| YCTiRR2@186302@bI

R1 20(111) thereby obtaining a conpound of fornmula

conpound of fornula (I
conpound w0 2bowarstsa (|
solvent, R5 0/R6 0 0 R2

(V),

N H2NR3 (1V) 15 or a2
Il

Il

z
50

R’ and R® are, each independently, C,salkyl, polyhaloC,salkyl, -C(=0)-C salkyl,
phenyl, benzyl optionally substituted with nitro; or together with the two oxygen atoms
to which they are attached to, form a 4-7 membered heterocyclic ring optionally
substituted with one substituent selected from halo, C;salkyl, C,.salkenyl, polyhaloC;.

5 ealkyl, triC,galkylsilyl,  diC,salkylphenylsilyl,  C;galkyldiphenylsilyl,  triC;.
calkylsilylCisalkyl, diCisalkylphenylsilylC;galkyl, CjsalkyldiphenylsilylC;.salkyl,
phenyl optionally substituted with nitro or methoxy, and pyridyl; or the 4-7 membered
heterocyclic ring is optionally substituted with two substituents selected from halo and
Cisalkyl;

10  Z represents halo, -0-CO-R’, or —0-CO-OR’; and

R’ is C4alkyl, aryl, or benzyl.

2. The process according to claim 1, wherein the ketal or acetal group of the compound

of formula (V) is further cleaved in a suitable solvent;

15
R® R®
o o
© H
7~ N\
R? N R3
H
R1
V)
thereby forming a compound of formula (VI),
0] 0]
H
e N\
R? N R3
H
R1
20 (VD)

and cyclization of the compound of formula (VI) is allowed, thereby obtaining a

compound of formula (VII), a tautomer (VIla), and salts thereof;



WO 2012/ 013755PCT/ EP2011/ 063020 52 R1 (V) foll onwed by the cl eavage,
in the sanme reaction mxture, of the ketal or acetal group of the conpound
of formulwOQW)2/a18758 sui t abl e sol vent, thereby fornm ng aPCompreunacivRo 5
formula (M), RRNNR3 RL (M) and all owi ng cyclization of the conpound
of formula (VI), thereby obtaining a conpound of fornmula (VIIl), a tautoner
(VIla), and salts thereof wherein in eath of 10 conpounds of fornmula (V),
(vl), (M1), and (VIla), , R2, R3, R5, R6, RY, and Z are as defined in
clains 1 or 2. 4. Th&' process Gccor di ng to an'? one of MAHains 1-3,
wherein the conpound of fu&rnmul V) is obtained by reacfing a salt of the
conpound of formula (1V) base. 15 5. The pr according to claim
4, where the reaction of sal t\of conpound of the a (V) with a base
is performed in the sg eacti m xture of c 3_N 6. The process
according to any oneRf clal 1-5, wherein tRe cou n/ g agent in step 20
al) is a carbodiimde, pref e%abl y di cycl ohexyl car bodi I m de (DCCO),

dii sopropyl carbodiimde (D C, or
N-et hyl - N -[ (3di et hyl am no) ropyl ] carbodii m de (ED Cf} 7. The process
accordi ng to any one of cl ai ms(\lH}S wherein the activativitp)agent of the 25
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R R and R® are as deﬁned in claim 1.

3. A process for the preparation of a compound of formula (VII), a tautomer (VIla), and

salts thereof, as defined in claim 2, said process comprising the steps of

al) coupling a compound of formula (IT) with a compound of formula (IV) in a suitable

solvent, in the presence of a coupling agent, and optionally in the presence of an
10 activating agent of the coupling agent,

R® R®
o 0
@)
R? OH H
R' N O R
(I1) (Iv)
or
15
a2) converting a compound of formula (II) into a compound of formula (IIT) with an
activating agent, and coupling said compound of formula (IIT) with a compound of
formula (IV) in a suitable solvent,
R® R®
o o
@)
R? z
R1
20 (10

thereby obtaining a compound of formula (V),



8. The process according to any one of clains 1-5, wherein the activating
agent in step a2) is selected froma hal ogenati ng agent, Ch4al kyl acid
hal i de, aw9l20eails7shal i de, benzyl acid halide, Ch4al kyl IraraPootratI®20 aryl

hal of ormat e, and benzyl haloformate. 5 9. The process according to any one
of clainms 1-8, wherein the conpound of formula (I1) is prepared by cleaving

R4 from conmpound of formula (1), 10 oherein in conmpound of formula (1),
R, R, R5, and R6 are as defined in cIa|n11 and R4 is Ch6al kyl, aryl, or
benzyl . 10. The process ador di %o clainms 2 or 3, wherein t he cleavage

of the ketal or acetal 15 group of conmpaund of formula (V) is perfornmed by
acidic treatnent in an agueous n organic solvent, or a mxture

t hereof 11. A compound of for a salt$]or st er eoi soner t hereof,
R2R3 wherein, R, R2, and ar de 'Hed'rh\ﬁgain11. VO

2012/ 013755PCT/ EP2011/ 063020754 0 N H

V)
followed by the cleavage, in the same reaction mixture, of the ketal or acetal group of
the compound of formula (V) in a suitable solvent, thereby forming a compound of

5 formula (VD),
0] 0]

2T

PN

R? RS

Iz

R1
(VD)
and allowing cyclization of the compound of formula (VI), thereby obtaining a
compound of formula (VII), a tautomer (VIla), and salts thereof, wherein in each of
10 compounds of formula (V), (VI), (VII), and (VIIa),
R, R%L R, R, R%, R, and Z are as defined in claims 1 or 2.

4. The process according to any one of claims 1-3, wherein the compound of formula
(IV) is obtained by reacting a salt of the compound of formula (IV) with a base.

15
5. The process according to claim 4, where the reaction of a salt of compound of the

formula (IV) with a base is performed in the same reaction mixture of claims 1-3.

6. The process according to any one of claims 1-5, wherein the coupling agent in step

20 al) is a carbodiimide, preferably  dicyclohexylcarbodiimide  (DCC),
diisopropylcarbodiimide (DIC), or N-ethyl-N'-[(3dimethylamino)propyl]carbodiimide
(EDC).

7. The process according to any one of claims 1-6, wherein the activating agent of the
25 coupling agent in step al) is selected from 1-hydroxybenzotriazole (HOBt) and 4-
dimethylaminopyridine (4-DMAP).



(V) wherein, R, R2, and R3 are as defined in claim1; and 5 R5 and R6 are,
each independently, C _6al kyl, polyhal oG _6al kyl, acetyl, phenyl, benzyl,
2-ni tr obewmoybi2/@ms7s50get her with the two oxygen at ons t oPemiEPhotile3p2@r e
attached to, forma 4-7 nenbered heterocyclic ring optionally substituted
wi th one substituent selected fromhalo, G _6al kyl, C2_6al kenyl,

hal oC1_6al kyl, trinethylsilyl, trinethypsilylnethyl, phenyl, 2-nitrophenyl,
4- nethoxyphenyl 2-pyridyl; or the 4-7 10 nenbered heterocyclic ring is

optional I'y gsohs btdc@is%ic&ﬁldlﬂg tbvunymasﬁlctaﬁﬁ@uss selefsi ek dcriomiadRnintstep

G _6al kyl ound.of formul a l.t,. .or stereopis

Choreof RaZEs 6P & hajoperit iy eqn i i o8 Haudbyast gish PR Chtnar ey
R2 is hydr(agrelmahd:é]&aukljcbrl habsfophanydry] HRbofanoht&Gind benzye helofarndependent | y,
ethyl, butyl, or together with the two oxygen atons 20 to which they are
attached to, forma 4-7 nenbered heterocyclic ring substituted with one or
more subst % Téatsoosey espeking romyhaneoot dng kel wheingdielcenpound of formula

pol yhal oChGg) krepatdd y clEAliKy RS frb Gndéﬁfdfﬁﬁh& ylsilyl, C
6al kyl di pgebny?ﬁsrleplayl t&}trl Cl‘k%a kry osolnqulc 6al kyl, o

di C1_6al kyl phenyl si | yI G _6al kyl , Cl_6al kyI di phenyl silyl G _6al kyl, phenyl
optionally substituted with ni ffo or thoxy and pyridyl; or the 4-7
menbered heterocyclic ring is 35 sObstitubed with two substituents sel ected
fromhal o and Ch6al kyl; Z represents halo|| -0-CO R7, or -0-CO OR7; and

R2 ()

10 wherein in compound of formula (I),
RY, R% R®, and R® are as defined in claim 1; and
R* is Ci6alkyl, aryl, or benzyl.

10. The process according to claims 2 or 3, wherein the cleavage of the ketal or acetal
15 group of compound of formula (V) is performed by acidic treatment in an aqueous

medium, an organic solvent, or a mixture thereof.

11. A compound of formula (VI), a salt, or stereoisomer thereof,

O O

20 R

wherein,

R', R% and R’ are as defined in claim 1.

25 12. A compound of formula (V), a salt, or stereoisomer thereof,



R7 is Chdal kyl, aryl, or benzyl. WD 2012/013755PCT/ EP2011/063020 55 14. A
conpound of fornmula (11), a salt, or a stereoisoner thereof RS 1 0/R6 0 O
R2OH R1 (WORoB/as®msein R is hydrogen; R2 is nethyl; RSPamEPRO145320 each

i ndependent|ly, C3_7al kyl; or together with the two oxygen atons to which
they are attached to, forma 4-7 nenbered heterocyclic ring substituted
with one 10 substituent selected fromhéf#o, C _6al kyl, C2 6al kenyl,

pol yhal oG _6al kyl, tri Cl6al kyl silyl, di Cl _6al kyl phenyl silyl,

G _6al kyl di phenylsilyl, tri CR°6al kyiRfilyl G _6al kyl, diG _

6al kyl phenyl sil yl G _6al kyl, G _6alkyl di phenyl silyl G _6al kyl, phenyl
optionally substituted with mtr
menbered heterocyclic ring is

or nefjhoxy, and pyridyl; or the 4-7
stitut¢gd withipne hal o and one Ché6al kyl .
15 15. Use of a compound of _§ IS, L), (1), (1), a salt,
or stereoisoner thereof, as Kefined I n any Hne of claims 1, 2, 9, 11-14, as
applicable, as an internediate in the preparation of a conpound of formula

(X), R’
V)

wherein,
R, R% and R’ are as defined in claim 1; and
5 R’ and R®are, each independently, Cisalkyl, polyhaloC,alkyl, acetyl, phenyl, benzyl,
2-nitrobenzyl; or together with the two oxygen atoms to which they are attached to,
form a 4-7 membered heterocyclic ring optionally substituted with one substituent
selected from halo, Cisalkyl, Cssalkenyl, haloC,salkyl, trimethylsilyl,
trimethylsilylmethyl, phenyl, 2-nitrophenyl, 4-methoxyphenyl, 2-pyridyl; or the 4-7
10 membered heterocyclic ring is optionally substituted with two substituents selected
from halo and C,salkyl.

13. A compound of formula (IIT), a salt, or stereoisomer thereof,

RS R®
o o)
o)
R? z
R1
15 (111)

wherein,

R' is hydrogen or C,alkyl;

R’ is hydrogen, Cyalkyl, or phenyl;

R’ and R® are, each independently, ethyl, butyl, or together with the two oxygen atoms
20 to which they are attached to, form a 4-7 membered heterocyclic ring substituted with

one or more substituents selected from halo, Cisalkyl, C,salkenyl, polyhaloC;alkyl,

triCy.¢alkylsilyl, diC,salkylphenylsilyl, C,salkyldiphenylsilyl, triC, salkylsilylC;salkyl,

diCy salkylphenylsilylC,salkyl, C;salkyldiphenylsilylC,salkyl, phenyl optionally

substituted with nitro or methoxy, and pyridyl; or the 4-7 membered heterocyclic ring is
25 substituted with two substituents selected from halo and C,.salkyl,

Z represents halo, -0-CO-R’, or —0-CO-OR’; and

R’ is C4alkyl, aryl, or benzyl.



20 -(CH2)Nn N-RO R (X) wherein, R, R2 , and R3 are as defined in claim

1; nis 2, 3, or 4; and 25 R8 and R9 are, each independently, C _6al kyl,
C _6al koxwa@izo®al1kyk, benzyl, or together with the nitrogen/ERe@tiosam2awhi ch

they are attached to, forma norpholinyl optionally substituted with

G _6al
6al kyl ,

1pyri

optionally substltuted W th anino or G _6al kyl car bonyl am no;
pi razol i ny|1,4 gic%hl%oﬁnd ofefto q%?fl?'a saﬂqgrl ans érleggoﬂler tlilere|5|fl mdazo [4, 5 -1)
| o// 0
o}
R? OH
R1
1)

kyl ;

t hi onor phol i nyl ; pi perazinyl optionally substituted with Cl1_

O _6al kyl carbonyl, or C _6al koxyzarbonyl; piperidinyl optionally
substituted with Ch6a|ky|carbony| phenyl , or 3H—|nidazo[4,5-b]pyridiny|;
pyrrolidinyl

di nyl".

10

15

20

25

wherein

R' is hydrogen;

R’ is methyl;

R’ and R® are, each independently, Csalkyl; or together with the two oxygen atoms to
which they are attached to, form a 4-7 membered heterocyclic ring substituted with one
substituent selected from halo, Cisalkyl, Cjcalkenyl, polyhaloC,salkyl, triC;.
salkylsilyl, diCjsalkylphenylsilyl, Cisalkyldiphenylsilyl, triC;salkylsilylC;.calkyl, diC;.
salkylphenylsilylC; galkyl, C;salkyldiphenylsilylC;salkyl, phenyl optionally substituted
with nitro or methoxy, and pyridyl; or the 4-7 membered heterocyclic ring is substituted

with one halo and one C,salkyl.

15. Use of a compound of formula (VI), (V), (III), (I), (I), a salt, or stereoisomer
thereof, as defined in any one of claims 1, 2, 9, 11-14, as applicable,

as an intermediate in the preparation of a compound of formula (X),

R! O——(CHy),
N—R®
DN
N
!
X)

wherein,

RY, R?, and R’ are as defined in claim 1;

nis 2, 3, or4; and

R® and R’ are, each independently, C,salkyl, C).alkoxyCigalkyl, benzyl, or together
with the nitrogen atom to which they are attached to, form a morpholinyl optionally

substituted with C;salkyl; thiomorpholinyl; piperazinyl optionally substituted with C;.

56
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salkyl, Cisalkylcarbonyl, or C;salkoxycarbonyl; piperidinyl optionally substituted with
Cisalkylcarbonyl, phenyl, or 3H-imidazo[4,5-b]pyridinyl; pyrrolidinyl optionally
substituted with amino or C;salkylcarbonylamino; pirazolinyl; 1,2,3,4-
tetrahydroisoquinolinyl; or 3H-imidazo[4,5-b]pyridinyl.



