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ANEXOS

a taza de presentactin de la solicitud.
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juridica.

Poderes, =i fuzrz el cazo. Adjunta copia simple ver expadiznts No. ©3-e8(, 3635

Documento de cesidn del inventor al solicitants o a su causante,
Declaraciones
Copia de la solicitud internacional. (Pezumen, descripcidn, reivindicacionas, dibujos).

Traduccidn de 1 zalicitud intzrnacional al caztellano. (Pesumen, Jdescripeidn, reivindicaciones,
dibujos).

Copia dzl zxamen preliminar interpacional efectuado por 1a Autoridad Internacional de Examen |
Preliminar (IPEA).

Traduccidn dal examen preliminar internacional efectuada por 13 IPEA,
De ser el caso, copia del contrato de acceso.

Ce ser el cazo, documnente que scradite la licencis o autorizacidn de uso de conocimientos
tradicionales de las comunidades indiganas.

Oz ser el cazo, certificado de depdsita del material bioldgica.

Arte final 12 x 12.

D ser el cazo, informacién sabre otras zolicitudes de patente o tituloz obtenidos en &l actranjero
por el mismeo titular o su cauzante, relacionzdas parcial o totalmente con la invencién de csta
solicitud.

De ser el caso, madificaciones efectuzdas a E solicitud internacional.

Otros. Busquada Intarnacional
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' sgde en Nueva York, Nueva York, Estados Unidos.
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Power of Attorney Poder

The undersigned, El suscrito,
Pfizer Inc.
domiciled in domiciliado en

235 Eaat 42 Streat, Hew York, NV 10017 1zA
by mean: of these presents hereby granis o Carlos Por medio del prezenis otorga 5 Carlos R,
R. Olarte, J. Tan Raisbeek and Ana Olarte, J. Ian Raisheck Y Ana Maria

Maria Frieri fll ang suificient Power of Irieri poder especial, amplio y suficiente para
Attorney to file, prosecuie, obtain, dsfend and Presentar, warmiiar, obicner, defander y hacer
enforce any and all of e conpany’s Patents, Tespetar todas y cualquiera de Patentes, Modelos
Utiliity Models and Industrial Designs in ihe de Utilidad y Disefios Indusiriales Jz 13
e Pepublic of Colombia, (o which end i CHIPOWETS compadifa en la Nepiblica da Celombia, 2 cuya

! them i ialze 4] Steps nerecrary bejore any efzcio 1os faculia para dar tado: log pasos
adrivinicirativa or judicial anihariiy of ziy elazs for neresarios anis cualqmer avinridad adminisirativa
the chject: siaied, 1o fle peiiiions, appeals, replies o judiciz] da ualquier jerarquia para curnplir con
and oppocidons, pay tars amd annuiiiss, requesi I encomzndado, elevar rolicimdes, apelacioue:,
tzstimonies, reLsiva decuments and Seurides, Tetpuesias y aposicicnes, pagar impuzstos y
abandon applicadons and colleci refmds. Suificient anualidadas, solisipar testimonicg, recibir
Povrer is hereby sranted i receive noifcadons op documenics y valores, decistir Y percibir, Ja
Lizhalf of the Company, o confer power: on thoze conceds podar basiange Para recibir notificaciones
WRO are to represni the eomipeny judicially and a ncaabre da Ia compaiiia, atorgar poderes a
exteajudicially, ic angwey in couri in ihe mager ofall  quiepes Vayan a represeniar a Ia compaiifa judicial
claizar and dersands gat may be prasenied in ¥ erteajudicialmenie, rzopoader en juicio a odas
connection with the whjzcts siated. giving them las reclamaciones o demandas que P mativo de
lillewiz2 power g subzidiute ihese precenis and le encomendads se Preceniaren, dindoles
revanze such snbsiiudons, asimisme faculiad para sustituir el presente y

revocar dichas Sustituciones.

RO
Signature/Firma: —

Date/Fecha: J uly 14, 2003
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City,Country/Ciudad,Pm’s: Hew York, USA




f"cmf ed Verifiad 14ind au,,lﬂ:nu ted

AAI A pytet

/
This /4% / Tay of ‘7 5
V.4 s
EENNETDH (’P?PN\}‘O' )D
NC!Z-%_\}(
HOANZ ENGALE AN B "IU"?-‘ ‘{_}é.N

OLARTE PAISBEC!-
LEGAL & PROFESSIGNAL S SERVICES

aFRlERl LTDA. —

WORLD TRADE CER NTER — TORRE C

CALLE 100 Mo,

8ABS Pisc 10

BoGoTa, CoLomsia

TELEPHONE: +57-1 €358¢

200

Fav: +57.1 L.BU -G201

www.olarteralsbeck.com

Notarial Certification

On this date,
July 14, 2003
The undersigneq Hatary Public certifies:
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1. That v

Certificacién N otarial

En esta fecha,
el Notario Pablicn SUSCrito certifica:

1. Que

J. Trevor Lumh

of legal age and domiciled in
e e G e
cigned the foragoing duuumem.
2. That the grantor has exec cuted the foregoing
document a2 Aseistant Geperal Patant Counsel
of Pfizer Inc.

3. That Pfizer Inc.,

havmg its pnuupal Place of buzinezs lo
Hew Yorl:, Mew York, US.A.

is duly incorporated, is currenily in existence, and
that the purposas for which the Pawer of Att-.»uey 15
granied are within ihe seepe of s carporage
Purposse,

cated in

4. That the grantor has the authuidiy to execnie e
Power of Attorney and that his/her Teprezeniaion is
legal,

5. The fOUnd"lﬁulJ tor my certifications contained in
points 2, 2 and 4 wajs the exhibidon of the Tellowing
authentic den Urnani(c):

NOTARY PUBLIC (Signature):

e

EXECUTION .4 1

™ Vvl"-L/l-‘-Lﬂ"-imm‘u &V "

mayor de edad y domiciliada

New York

suscribid el documents que antecede,
- Que el ntorgante ha sugerita 2] referida
d"‘CUIIluDlQ €n Su caricier de

de

4. Que
¢ sede principal ubicada en

estd legalmente consttuidy, que Hape existaneia
legal vigente y que los propdaitos para los cuales

52 atorga el poder se encuenira deniro de los que
comprenden su objeto social,

4. Que el ctorgante Hepe Ip Teprezentacidn para
suscribir 21 poder, v que ésta 23 legiima,

¢l

El mi5  ceridficaciones
y 4 iz la exhibicién

siguient(s) daz Sumento(s) auténiico(s):

Amndamienin  da
ontenidas sn log punic; 2,3
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7. byHer Majesty's Principal Secreta.ry of State for Foreign ang -Iommanwcam: Aldairz /
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-‘-?:. » o, LA /

For the .Ye:rzlzry o State 1 Poyy le Secrirairy d'Erqy
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Pyrazole derivatives as 5-LO inhibitors

Field of the Invention

This invention relates to compounds of general formula (1):

R12
R6 R9

| RE O ORIO. \l ,.L—\//
o =

eyt
R3. oL \|, - \Q 4‘|" ’ \RS 11
foLIN
R1
0]

R2 ()
wherein Q, X, Y, L, R"-R" have the meanings indicated below, provided that
the compound is not (a) 4-(3-{3-lucro-4-(1-methyl-1H-pyrazol-5-
yI)phenyl]thio}phenyl)tetrahydro-2~H-pyran«4-carboxamide; or (b) 4-(3-{[4-(1-
methyl-1H-pyrazol-5-y)phenyllthio}phenyl)tetrahydro-2H-pyran-4-
carboxamidé; as well as to processes and intermediates for the preparation

of, compasitions containing and the uses of such derivatives.

Backqground of the Invention

The leukotrienes (LT) are a group of highly potent lipid mediators that play
critical roles in numerous diseases, including inflammatory diseases and
allergic disease states (Samuelsson, B., 1983, Leukotrienes: Science 220,
568-5758). The enzyme &-lipoxygenase (5-LO) converts arachidonic acid into
the leukotriene A4 (LTA4) which may then be hydrolyzed into leukotriene B4
(LTB4) by the enzyme LTAY hydrolase, or may react to form leukotrieng C4
(LTC4) by a catalytic reaction mediated by LTC4 synthase.

Leukotrienes B4, C4, D4, and E4 have been shown experimentally to play a
role in the inflarmmation involved in asthma. In addition, inhaled LTC4 and
leukotriene D4 (LTD4) bhave been reported to be the most potent
bronchoconstrictors yel studied in human subjects. LTC4 and LTD4 have also
been reported o possikly cause migration of inflamimatory cells into asthmatic
airways (O'Byrne, Chest, Vol 111, (2):27).

Activation of the 5-lipoxygenase (5-L0O) pathway leads o the hiosynthesis of a

%
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number of proinflamraatary leukotrieng lipid mediators. The critical role of %
leukotrienes in allergic and respiratory diseases has been dermonstrated using \
several animal models of LT deficiency, particularly 5-LO knock-out mice -
(Leuchron Contract Io. QLGT1-CT-2001-01521, Review, The Leukotrienes:
Signaling Molecules in Chranic and Degenerative Diseases: Byrum, R. S,
Goulet, J. L., Snouwaert, J. N., Grifiiths, R. J. & Koller, B. H. (1999), J
Immunol 163, 6210-6219. Railie, M. B., Standiford, T. J., Laichalk, L. L.,
Coffey, M. J., Strieter, R. & Peters-Golden, M. (1995), J. Immunol. 157, 5221-
5224). In addition, drugs that interfere with the biosynthesis and action of LTs
have been marketed as novel medications against asthrma and allergic rhinitis
(Drazen, J. F., Israel, E. & O'Byrne, P. (1999), H. Engl. J. Med. 340, 197-206).

For a review article on lipovygenase inhibitors, see H. Masamune and L.S.
Melvin, Sr.: Annual Reports in Medicinal Chemistry, 1989, 24, pp 71-80
(Adademic).

In particular, 4-(3-(4-(2-rmethyl-1H-imidazol-1-yhphenylthio)phenyl)-telrahydro-
2H-pyran-4-carboxamide was previously tested in human clinical trials (S
5,883,106 and EP O787127).

Accordingly, there is still a need for alternative and possibly improved 5-LO
receptor antagonists, wherein improvement would desirably reside in better
physicochemical properties in terms of e.g. solukility, and/or a better
pharmacological profile in terms of e.g. in vivo activity, potency, side effects or
pharmacokinetics. In this context, the present invention relates o novel 5-LO

receptor antagonists.

Summary of the Invention

In one aspect, the invention relates to a compaound of forrmula (1)
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R2 (1)

or a pharmaceutically acceptabile salt or solvate thereof, wherein,

Qs -S- or -§(O)-;

X and Y are each independently selected from the group consisting of C and
N;

L is selected fram the group consisting of
(a) bond
(b) -(CH>)-
(c) -O-
(d) -C(O)-

R' and R? are each independently selected from the group consisting of
(a)yH
(b) methyl
(c) ethyl

R?is selected from the group consisting of
(a) «CN
(b) «C(O)NH:2
(c) —C(O)NH(CH?3)
(d) —C(O)N(CHz3)2

R*is H or halo

R® is selected from the group consisting of
(a) H
(b) halo
(c) «CN
(d) «OCHS3

R® is selected from the group consisting of
(a)H
(b) halo
(c) «CN

R’ is selected from the group cansisting of
(a) H
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(b) halo

(c) «CN
(d) methyl
(e) «OCHjs

R is absent when Y is H, ar R is selected from the group consisting of
(a)H
(b) halo
(c) «CN
(d) methyl
(6) —=OCH

R?is absent when X is H, or R? is selected from the group consisting of
(a)H
(b) halo
(c) «CN
(d) methyl
(e) «CF3
(f) «OCH3;

R' is selected from the group consisting of
(a) H
(b) halo
(c) «CN

R is H or (C1.C7)alkyl,
R is H or halo

provided that the compound of formula (1) is not:

(@) 4-(3-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyllthio}phenyl)tetrahydro-
2H-pyran-d4-carbo-amide, or a pharmaceutically acceptable salt or solvate
thereof, or

(b) 4-(3-{[4-(1-methyl-1H-pyrazal-5-y)phenyl]thiolphenyl tetrahydro-2H-pyran-

4-carboxamide or a pharmaceutically acceptabtile salt or solvate thereof.

In another aspect, the present invention relates to a pharmaceutical
composition cornprising a compound of formula (1) as defined above, or a
pharmaceutically acceptable salt or solvale thereof, and one or more

pharmaceutically acceptable excipients.
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In another aspect, the present invention relates o a cornbination particularly

for treating a 5-LO-mediated disease, disorder or condition, said combination

comprising a compound of formula (1) as defined above, or a pharmaceutically
acceptable salt or solvate thereof, and one or more additional therapeutic

agents.

In ancther aspect, the present invention relates o a compound of formuta (1)
as defined abave, or a pharmaceutically acceptable salt or solvalte thereof, as

defined above, for use as a medicament.

In another asprect, the present invention is directed to a method of treating a
5-LO-mediated dis , disorder or condition in a subject in need of such
treatment, by administering a therapeutically effective amount of a compound
of formula (I) as defined ahove, or a pharmaceutically acceptable salt or

solvate thereof to said subject.

In another aspect, the present invention is directed to a compound of formula
() as defined above, or a pharmaceutically acceptable salt or solvate thereof,

for use in treating a 5-LO mediated disease, disorder or condition.

In another aspect, the present invention is directed to the use of a compound
of formula (1) as defined above, or a pharmaceutically acceptable salt or
solvate thereof, for the manufacture of a medicament for treating a 5-LO

mediated disease, disaorder or condition.

In another aspect, the present invention is directed to a method for the
manufacture of a compound of formula (1) said method comprising
(i) contacting in a suitable solvent a compound of formula 1

R6

2

b I

R4

R17 0

R2 1

RS
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wherein R t

6

to R are a3 defined above and Z, i3 is a leaving group or caupling y.

partner, with a compound of forrmula 2

”.\/ N
Y,
z—s Y R8

2

wherein N, Y, L and R7 to R" are as defined abiove and Z- is hydrogen or a

protecting group;

or, in alternative to (i)

(i) contacling & cormpound of formula 4

wherein RY to R® are as defined above and Z-

R6

R1 4
R2 ©

is a3 defined in (i), with a

compound of formula 5

wherein X,

Y, L and R’ ta R™ are as defined above and Z, is as defined in (i)

s0 as to obtain a compound of forrmula 3

RE R10. Y. TN
f 'K )| y
P3.. P11

R8

R1 3
R2 ©

(i) optionally, contacting said compound of formula 3 with an oxiding agent in

a suitable

solvent so as o obtain the corresponding sulfoxide of formula 18
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R12

R9
R6 : —?/—-\\
(L RE R10. Y. L N
~N i | R
R4 o) R7
R1 o

R2 18

rrl"
P11

Description of the Figures

Fig. 1: measured P=RD pattern of & cryslalline 1:1 molar ratio salt of (25,4R)-
4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl )-2-
methyltetrahydro-2H-pyran-4-carbonitrile  and  para-toluenesulfonic  acid (2
theta angles £ 0.1 degrees);

Fig. 2: TGA/SDTA frace for the same cormpound of Fig. 1. The melting point

endotherm has a peak at 132.7°C (onsel at 130.9°C).

Detailed Description of the Invention

Even if not explicitly indicated, it must be understaod that none of the aspects
of the present invention encompasses the following compounds:

(@) 4-(3-[3-Nuora-3-(1-methyl- TH-pyrazol-5-yhphenyl]thio}phenytetrahydro-
2H-pyran-d-carboamide, or a pharmaceutically acceptable salt or solvate
thereof, and

(&) 4-(3-{[4-(1-methyl-1H-pyrazol-5-yhphenyl]thiolphenyl)tetrahydro-2H-pyran-

4-carboxamide or a pharmaceutically acceptable salt or solvate thergof.

Unless otherwise indicated, in the present invention the language “a
compound of formula (1)” means compounds of formula (1) or formula (la) or
formula (Ib) or formula (Ic), wherein formulas (la), (Ib) and (Ic) are as defined
below.

Unless otherwise indicated, in the present invention the language “a
compound of formula (1) or a pharmaceutically acceptable salt or solvate
thereof” is intended Lo identify a cormpound of formula (1), a pharmaceutically
acceptable salt of a compound of formula (1), a pharmaceutically acceptable
solvate of a compaund of formula (1), a pharmaceutically acceptatble solvate of

a pharmaceutically acceptable salt of a compound of Tormula (1). It is also
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understood that the language “a compound of formula (1)” include s the
cornpounds of formula (1) as hersinbefore defined, all polymorphs and crystal
habits thereof, prodrugs and isomers thereol (including optical, geometric and

tautomeric izomers), as well as isatopically-labeled compounds of formula (h-

In the above general farriula (1):

- alkyl means a cydlic, straight-chained or branched fully saturated
hydrocarton graup or a cormbination of cydlic, straight-chained or branched
fully saturated hydrocarbon groups. The language (Ci-Cralkyl means an alkyl
group as defined abaove containing 1, 2, 3, 4, 5, 6 or 7 carbon atoms. The
language (C1.Ce)albyl means an alkyl as defined above, containing 1, 2, 3, 4,
5, or 6 carbon atoms E-amples of suitable (Ci-Cq)alkyl or (Ci-Ce)alkyl radicals
include methyl, ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec-hutyl, tert-butyl,
n-pentyl, iso-pentyl, n-hexyl, iso-hexyl, cyclopropyl, cydobutyl, cyclopentyl,
cyclohexyl, cycloheptyl, —(CHo)-cyclopropyl, —(CHz)-cyclopentyl;

-halo means a halogen atom selected from the group consisting of fluoro,
chloro, brormo and inda. Unless otherwise indicated, halo is preferably chloro or
fluoro;

- the arrows clarify the side of the radicals that are linked to the chemical core

of forrnula (l).

In the present inveniion, the phrase “therapeutically effective” is intended to
qualify the amount of compound or pharmaceutical composition, ar the
combined amount of aclive ingredients in the case of combination therapy.
This amount ar cambined amount will achieve the goal of treating the relevant

condition.

The term “treatrnent,” as used herein to describe the present invention and
unless  ctherwise qualified, means  administration of  the  compound,
pharmaceutical composition or combination to effect preventative, palliative,

supportive, restoralive or curative treatment.

The term “preventive reatment,” as used herein 0 describe the present



10

25

30

WO 2009/069044 PCT/IB2008/054873
9

invention, means that the compound, pharmaceutical composition or
combination is administered o a subject W inhibit or stop the relevant
condition frar occurring in a subject, particularly in a subject or mermnber of a

population that is significantly predizposed to the relevant condition.

The term “palliative treatment,” as used herein to describe the present
invention, means that the compound, pharmaceutical composition or
cornbination is administered to a subject to remedy signs and/or symptoms of
a condition, without necessarily madifying the progression of, or underlying
etiology of, the relsvant condition. Non-limiting examples include reduction in

pain, discorfart, swelling or fever.

The term “supportive reatment,” as used herein to describe the present
invention, means that the compound, pharmaceutical composition  or
combination is administered to a subject as a part of a regimen of therapy, but
that such therapy is not limited to  administration of the compound,
pharmaceutical compasition or combination. Non-limiting examples include
administration of the compound or combination to a subject simultaneously
with, prior to, or subsequent to surgery; and administration of the compound
or combination with a further combination of drugs or agents. Unless
otherwise e-pressly atated, supportive treatment may embrace preventive,
palliative, restorative or curative treatment, particularly when the compounds
or pharmaceutical compositions are combined with another component of

supportive therapy.

The term “reslorative treatment,” as used herein to describe the present
invention, means that lthe compound, pharmaceutical composition  or
combination is administered o a sulbject 1o modify the underlying progression
or etiology of a condition. Non-limiting examples incude an increase in forced
expiratory volurie in one second (FEV 1) for lung disorders, inhibition of
progressive nerve  destruction, reduction of biomarkers associated  and

correlated with diaeases or disorders, and the like.

The term “curative treatrnent,” as used herein to describe the present
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invention, means that compound, pharmaceutical composition or combination
is administered 1o a subject for the purpose of bringing the disease or disorder
into complete remission, or that the disease or disorder is undetectable after

such treatrment.

As used hercin, the tern "5-LO mediated disease”, or “5-LO-mediated
disorder’ or “5-LO-rmediated condition” refers to any disease, disorder, or
condition (particularly any pathalogical conditions), respectively, in which 5-LO
plays a role, either by contral of 5-L0 itself, or by 5-LO causing leukotrienes to
10 be released, or other like compounds whose production or action is

eracerbaled or secreted in response to 5-LO.

In one embodiment, the compound of formula (1) has forrmula (1a):

R12
R9

1 Z

Ry
| e

N "RE R11
R7

(la)
15 or a pharmaceutically acceptable salt or solvate thereof, wherein Q, X, Y, L

and R'-R" are as defined above

In one embodiment, the compound of formula (1) has formula (Ib)
R12
R6 Fl29

A~ CREOR10C E '.L\\\/ )

S O R N
SO S \" e \P\B R1t

(0]
R (Ib)
20 ora pharmaceulically acceptable salt or solvate thereof, wherein

L is selected from the group consisting of
(a) bond
(b) -(CH2)-
25 (c) -O-
(d) -C(O)-
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X and Y are each independently selected from the yroup consisting of C and
N

R? is selected from the group consisting of
(a) H
(b) methyl
(c) ethyl

R%is selected from the group consisting of
(a) «CN
(b) «C(O)NH>

R*is H or halo

R is selected fram the group consisting of
(a) H
(b) halo
(c) «OCHs

R%is H or halo

R is selected from the group consisting of
(a) H
(b) halo
(c) «CN
(d) methyl
(€) «OCHs

R%is absent when Y is H, or R® i3 selected from the group consisting of
(a)H
(b) halo
(c) «CN

R? is absent when 3 is H, ar RY iz selected from the group consisting of
(a) H
(b) halo
(c) «CN
(d) methyl
(e) CFs

R is selected fram the group consisting of
(a)H
(b) halo
(c) «<CN

R is H ar (C1.C7)alkyl

R'?is H or halo.

/ﬂ/
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R12

in one embadiment, the campound of formula (1) has formula (Ic) /\2( :

RG R9
RE  Ri10.. ’/

'k A

\

R2™ 0 (Ic)
or a pharmaceutically acceptable 3alt or solvate thereof, whersin X, Y and R2-

R are as defined for farmula (1h).

In one embadiment, the compounds of the invention have formula (1) or (la),

wherein Qis S.

In one embodirnent, the compounds of the invention have formula (1), (1a), (Ib)
or (Ic), wherein L i3z selected from the group consisting of a bond, -O- and -

C(Q)-, preferably L is a bnd or -O-, more preferably L is a bond.

In one embodiment, the compounds of the invention have formula (1), (1a), (Ib)
or (Ic), wherein X and Y are either both C or one is C and the other one is N.

Preferably bath X and Y are C.

In one embadiment, the compounds of the invention have formula (1) or (1a),
wherein R'is selectad from the group consisting of H and methyl, preferabily
R'isH.

In one embodiment, the cormpounds of the invention have formula (1), (1a), (Ib)
or (Ic), preferably formula (Ic), wherein R? is H or methyl, preferably R?is

methyl.

In one embaodiment, the cormpounds of the invention have formula (1), (1a), (Ik)
or (lc), preferably formula (Ic), wherein R® is selected from the group
consisting of —CH, —C(2)HHz and —C(OHHCH;, preferably R* is -—CH, or
—C(O)NH..

In one embodiment, the cormpounds of the invention have formula (1), (1a), (1b)

/
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or (lc), preferably formula (le), wherein R* is selected from the group

consisting of H, Cl and F, preferably R*is F.

In onie embodiment, the compaunds of the invention have formula (1), (1a), (ib)
or (Ic), preferably formula (lc), wherein R® is selected from the group
congisting of H, —0CH;, Cl and F. Mare preferably, R%is H or F, even more

preferably R%is H.

In one embodiment, (he compounds of the invention have formula (1), (1a), (Ib)

or (Ic), preferably formula (Ic), wherein R%is H or F, preferably R®is H.

In one embodiment, the compounds of the invention have farmula (1), (1a), (Ib)
or (lc), preferably formula (lc), wherein R” is selected from the group

consisting of H, Cl and F. Preferably R is H.

In one embodiment, the cormpounds of the invention have formula (1), (1a), (1b)
or (Ic), preferably formula (I¢), wherein RE if present, is selected from the

group consisting of H, —CH, F and Cl. Preferably R®, if present, is H.

In one embodiment, the compounds of the invention have formula (1), (1a), (Ib)
or (I¢), preferably forraula (Ic), wherein R?, if present, is selected from the
group: consisting of H, .—CH, methyl, CF;, F and Cl. Preferably RO if present,
is selected from the group consisting of H, F and Cl. More preferably RY, if

present, is H.

In one embadiment, the compounds of the invention have formula (1), (1a), (Ib)

or (Ic), preferakly forrmula (Ic), wherein R' is H or F, preferably R is H.

In one embodiment, the compounds of the invention have formula (1), (1a), (1b)
or (o), preferably formula (Ic), whergin R™ is H or (C,.Cg)alkyl. Preferably R
is selected from the group consisting of H, methyl, ethyl, iso-propyl,
cyclopentyl, cyclohexyl, cycloheptyl, ~rmethylencyclopropyl and

—methylencydopentyl. Mare preferably, R' is methyl.

[
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In one embadiment, the compounds of the invention have formula (1), (1a), (Ib)

or (Ic), preferabily formula (Ic), wherein R is H.

In one embadiment, the compounds of the invention have formula (1), (1a), (Ib)
or (Ic), preferably formula (Ic), wherein at least one among R, R®, R8 and R,
preferably at least one amang P, P® and R®, more preferably at least RY, is

halo, preferably F.

In one embodiment, the compounds of the invention have formula (1), (1a), (1b)
or (l¢), preferably formula (1), wherein L is selected from the group consisting
of a bond, -O- and -CG(0D)-, preferably L is -0-; and one of X and Y is C and the

other is M, preferably Xis Cand Yis N.

In one embodirment, the compounds of the invention have formula (1), (1a), (Ib)
or (Ic), preferably formula (Ic), wherein L is selected from the group consisting
of a bond, -0-and -Z(0)-, preferably L is -O-; one of X and Y is C and the
other is 11, preferatbly = is G and Y is H; RY is absent if Yis H, or R is CI, and

R® iz abhsent if X iz N, or R%is Cl.

In one embodiment, the campounds of the invention have formula (1), (1a), (Ib)
or (Ic), preferably formula (Ic), wherein L is selected from the group consisting
of a bond, -O- and -Z(0)-, preferably L is -O-; one of X and Y is C and the
other is I, preferably *is G and ¥ is T R", R”, R and R are sach H; P?is
methyl; R*is —CH or —C({O)Hz; RYis H or F, preferably R*is F; R®, R® are
gach independently H or F, preferatly R® and R® are both H; R® is aksent if Y

is 1, or P?is CI; Y iz absent if X is 1, or R is Cl; and R is methyl.

In one embodiment, the compounds of the invention have formula (1), (12), (Ib)
or (I¢), preferabily formuala (1¢), wherein L is selected from the group consisting

of a bond, -O- and -C(O)-, preferably L is a bond; and X and Y are each C.

In one embodiment, the compounds of the invention have formula (1), (1a), (1)

or (ic), preferably formula (Ic), wherein L is selecled from the group consisting
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of a biond, -0- and -C(0D)-, preferably L i3 a bond; X and Y are each C; R? ii ]
selected from the group consisting of H, F and —CH, preferably R®is HorF,

mare preferably RS is H; and R%is selected from the group consisting of H, F,
Cl, —ClHl, preferakly R is selected form the group consisting of H, Cl and F,

more preferably R® is H.

In one embadiment, the compounds of the invention have formula (1), (1a), (Ib)
or (Ic), preferably formula (Ic), wherein L is a bond; X and Y are each C; R'is
H; R%is H or methyl, preferably R? is methyl; R is selected from the group
consisting of —CH, —C(O)HHz and —CO)NHCH;, preferably R? is selected
from the group conasisting of —CH and —C(O)HH-; R*is H or F, preferably R*
is F;: R® and R® are each independently H or F, preferatly R® and R® ars both
H: R is H or F, preferably R is H; R is selected from the group consisting
of H, F and CI, preferalily R is H; R®is selected from the group consisting of
H, F and —Cll, preferably R is H or F, mare preferably B2 is H; R? is selected
from the group consisting of H, F, Cl and —CHN, preferably R%is H, Cl ar F,

mare preferably R is H; R™ iz methyl; and R™ is H.

Preferred comipounds of the invention are:

3-(3-1[3-fluore-4-(1-rmethyl- TH-pyrazal-5-yl)phenyl]thio}phenyl tetrahydro-2H-
pyran-d-carboxarmide

4-(2-fluarc-3-{[4-(1-methyl- TH-pyrazol-5-yl)phenyl] thio}phenyl)-N-
methyltetrahydro-2H-pyran-4-carboxamide
4-(2,5-difluoro-32-{[4-(1-methyl-1H-pyrazol-5-y)phenylthio}phenyl)-N-
methyltetrahydro-2H-pyran-4-carto-amide
4-(2,4-difluoro-3-{[4-(1-methyl-1H-pyrazal-5-yl)phenyl]thio}phenyl tetrahydro-
2H-pyran-4-carboxamide
4-(d-ftuora-3-{[3-(1-rmethyl-1H-pyrazol-5-y)phenyl]thiolphenyl )tetrahydro-2H-
pyran-4-carboxarnide

(2S,4R)-2-methyl-4-(3-{4-(1-methiyl- 1H-pyrazol -5-
yhphenyllthio)phenyh)ielrahydro-2H-pyran-4-carboxamide

(28 4AR)-4-(2-flucro-3-{[-+-(T-methyl-TH-pyrazal-5-yHphenyl]thio}phenyl)-2-

methyltetrahydro-2H-pyran-4-carbasarmide
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(28 4R)-4-(4-fluara-3-{4-( 1-methyl- 1 H-pyrazol-5-yhphenyl]thio}phenyl)-2-
methyltetrahydra-2H-pyran-d-carbo-aride
(2S,4R)-4-(3-flucra-5-{[+-(1-methyl-1 H-pyrazal-5-yl)phenylthio}phenyl)-2-

methyltetrahydro-2H-pyran-4-carboxamide
(28 4R)-4-(2,-difluora-3-{[4-(1-miethyl- 1H-pyrazol-5-ylyphenyl]thio}phenyl)-2-

methyltetrahydro-2H-pyran-4-carboxarmide
(28 ,4R)-4-(3-Mucria-5-{[4-(1-methyl-TH-pyrazal-5-yl)phenyl]thio}phenyl )-2-

methyltetrahydro-2H-pyran-4-carbonitrile

(2S,4R)-4-(2-Mluara-3-{[4-(1-methyl-1H-pyrazal-5-yl)phenyl]thio}phenyl)-2-

methyltetrahydro-2H-pyran-4-carbonitrite

(25 ,4R)-1-(3-{[3-Tluora-4-( 1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl )-2-

methyltetrahydro-2H-pyran-4-carbonitrile

(2S,4R)-4-(2-flunro-3-{[3-fluoro-4-(1-rmethyl- 1H-pyrazol-5-

yhphenyl]thiolphenyl)-2-methyltetrahydro-2H-pyran-4-cartonitrile

(28 ,4R)-4-(3-Mluoro-5-{[3-flucro-4-(1-methyl-1H-pyrazol -5-

yphenyl]thio}phenyl)-2-methylletrahydro-2H-pyran-4-carbonitrile

4-[3-({3-flucra-4-[(1-methyl-1H-pyrazol-5-

ymethyllphenylithio)phenyljtetrahydro-2H-pyran-4-cartoxamide

4-[3-({4-[(1-methyl-1H-pyrazol-5-yhcartonyljphenyllthio)phenyljtetrahydro-2H-

pyran-4-carboxamide

4-[3-({3-cyana-d-[(1-methyl-1H-pyrazol-5-yl)o=ylphenylithio)henyl]tetrahydro-

2H-pyran-4-carboxamide

(2S,4R)-4-[2-Tuora-3-(44-[( T-methyl- TH-pyrazol-5-

yhcarbonyllphenylithio)phenyl]-2-methylietrahydro-2H-pyran-4-cartoxarmide
(28 4R)-4-[2-Tluara-3-(4-[(1-methyl-TH-pyrazol -5-
yhcarbonyllphienyllthio)phenyl]-2-methyltetrahydro-2H-pyran-4-carbonitrile

4-[3-(fa-chlora-6-[(1-rmethyl-1H-pyrazol-5-yl)orylpyridin-3-

ylithio)phenyl]tetrahydro-2H-pyran-4-carb

o-amide

(2S,4R)-4-[3-({8-chlora-a-[(1-methyl- TH-pyrazol-5-yhoxylpyridin-3-yl}thio)-2-

fluorophenyl]-2-methyltetrahydro-2H-pyran-4-carlonitrile

(25, 4R)-4-[3-({B-chloro-6-[(T-methyl - TH-pyrazol-5-yhoxy]pyridin-3-yiithio)-2-

fluorophenyl]-2-methyltetrahydro-2H-pyran-4-carbo-amide

or a pharmaceulically acceptable salt or s

olvate thereof.
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In one embadiment, the compound (25, ~I~F?.')—-1-(2-fll|0ro-.;-f[4-(‘1-methyl-‘1ﬂ
pyrazol-5-yhphenyljihio}phenyl)-2-rethyltetrahydro-2H-pyran-4-carbo-armide

or a pharmaceutically acceptakile salt or solvate thereof, is preferred.

In one embadiment, the compound (25,4R)-4-(2-fluoro-3-{[4-(1-methyl-1H-
pyrazol-5-y))phenyl]thio}phenyl)-2-tnethyltetrahydro-2H-pyran-4-cartonitrile,
or a pharmaceutically acceptable salt or solvate thereof, is preferred. This

compound has the following formula:

A
el
.

o \S/

In one embadinent, the compound (28,4R) -4-(2-fluoro-3-{[4-(1-methyl-TH-
pyrazal-5-yhphenyl]thic) phenyl)-2-methyltetrahydro-2H-pyran-4-carbonitrile

tosylate salt, or a pharmaceutically acceptable solvate thereof, is preferred.

More preferably, the compound of the invention is a 1:1 molar ratio salt of
(2S,4R)-4-(2-flucro-3-[4-(1-methyl-1H-pyrazol-5-yhphenyl]thio}phenyt)-2-
methyltetrahydro-2H-pyran-4-carbonitrile and  para-toluenesulfonic acid. Said

compound has the following formula:

TLA
N I: I/ﬁ

\

. Q)

= O

The compaunds of of formula (1) may be prepared by employing reactions as
shown in the schemes below, in addition to other standard manipulations as
are known in the literature, exemplified in the experimental procedures, or
using methods known in the art in combination with methods  described
herein. These schemes, therefore, are not limited by the compounds listed nor
by any particular substituents employed for illustrative purposes. In addition,

salvents, temperatures, and other reaction conditions presented herein may
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vary according to thase af skill in the art. In addition to methods used o mak&™
final targets, the slarting materials used herein are commercially available or
were prepared by methods known to those of ordinary skill in the art and can
be found in standard reference books such as the Compendiurm of Organic
5 Synthetic Methads, Vol. 1-VI (Wiley); March, Advanced Organic Chemistry Sth
Ed. (Wiley 2001), Carey and Sundberg, Advanced Organic Chemistry 4th Ed
Vols. A and B (2000, 2001); Green and Wuts, Protective Groups in Organic
Synthesis 3rd Ed. (Wiley 1999); Metal-Catalyzed Cross-Coupling Reactions,
Wiley, 2nd Ed., 2004; Handbook of Heterocyclic Chemistry by A. R. Katritzky
10 and AF. Pazharskii, 2nd edition, (Pergarmon, 2000) and references cited

therein.

Unless otherwise indicated, all the schemes below disclose the preparation of
compounds of formula (1) wherein Q is -S-. To obtain the corresponding
15 compounds wherein Qi3 -S(0)- (see alzo compound 18, above) an oxidation
step can he carried out for ézample by contacting the thio derivatives 3 with a

conventional axidizing agent (e.g. hydrogen peroxide) in a suitable solvent.

) PN -’ ~\_./Zg + ‘ 4 | ‘
. S A F1
J R4 rAd \r “R8 ) Scheme 1.0
R1 o R7

In scheme 1.0 an appropriately substituted compound 1 or 5 wherein Z, is a

H
(%]

20 leaving group or coupling partner such as halo or triflate is reacted with a

compound 2 ar 4 wherein Z; is hydrogen or a protecting group such as acetyl
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or triisopropylsilyl as described in the literature and examples enclosed in the
instant application. Reaction conditions typically employ a base such as
sodium  tert-butoride, sodium bis(trimethylsilyDamide, cesium carbonate, or
potassium carbonate in a solvent such as dioane, tetrahydrofuran, or PN -
dimethyliormamide. A palladium, copper, or ather metal catalyst and

additional reagents and optional excipients may be added such as palladium

acelale, 1,1-bis(diisopropylp-hosphino)ferrocene, 1,1'-
bis(diphenylphosphina)ferrocene palladium  dichloride  dichlorornethane
adduct, letrakis(triphenylphosphine)palladium, bis[(2-

diphenylphasphino)lphenyl sther, tstragthylammonium chloride monohydrate,
cesium fluoride, tetrabutylarmonium fluoride. Elevated termperatures in the
range of 256-120°C may be required. Additional conditions and reagents are
described in Metal-Catalyzed Cross-Coupling Reactions, Wiley, 2nd Ed.,
2004; Chemistry--A European Journal, 12(30), 7722-7796, 2006; Chem.
Pharrmi. Bull., 2005, 53, p 965-973; Bioorg. Med. Chem. Lett., 2005, 15, p

2611-2G15 and references cited therein.

0 Il SNz 4 RUNH-NH,
Rg'\//\\\j/"\ /L -‘/'YA

R2
R9
R6 : ///_\\
PS5 P10, Y. <N
T S T RS
R4 R7
R1
o)
R2 3.1
Scheme 1.1

Scheme 1.1 is suitable o manufacture compounds of formula (1) wherein R
is H. In scheme 1.1, compounds of the invention are produced from

intermediales such as 6and 7 wherein 23 is dimethylamino or alkoxy.

Reaction conditions may employ a solvent such a3 DMF or THF and elevated
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temperatures may be required. Other pyrazole forming conditions known in’_
the literature such as thase in ‘Handbook of Heterocyclic Chemistry” by A. R.
Katrizky and A.F. Pozharskii, 2nd edition, (Pergaimon, 2000) may be used
starting from the appropriate starting materials in addition to those shown in 6
5 and 7 and the enclosed exarmples. Intermediates such as 7 are comrercially
available or may be prepared according to methods known in the literature.
R6 R9 R12

| RS R10. T
N R R A
] S [ Re =
j Ly R R11
R177 g 8 °

R2

(234

R
Scheme 1.2 R2

In scheme 1.2, compounds of the invention are produced from intermediates
10 such as 8 and 9 wherein Z, i3 a lgaving group suitakle for a nucleophyllic
displacement reaction as defined above. Examples of Z; areé a halogen,
mesylate, or triflate. 2, is a nucleophyllic group. An example of Z, is hydroxyl
in which case L will be -0O-. Reaction conditions typically employ a solvent
such as N-methylpyrallidine or DMF with the addition of a base such as
15 Potassium -butoxide, sodium  hydride, or cesium  carbonate. Elevated
termperatures  may  be  required. Further examples of nucleophyllic

displacement conditions @re known in the literature.

Intermediates such as 1 wherein R is CN may be produced by the following

20  procedures.
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4

-1

R6
v _R& Z...
~ -
) + e No N A
M. “/LT 9244.;_-“* > T z,
N R R4
R1-7 g
R2 .

) A
R4
10 11

Scheme 1.3

Hydrolysis of CH radical to obtain the comesponding amides is well within the
normmal knowledge of a skilled person. In scheme 1.3 compounds such as 10
wherein Z; is a leaving group suitable for nucleophyllic displacement as
defined above (e.g. a halogen, tosylate, mesylate, or triflate) are reacted with
compounds such as 11 using a selvent such as DMSO, DMF, or THF and a
base such as sodiwm hydride, potassium carbonate, or cesium carbonate.
Reactions may be carried out at a range of temperatures from 0-110°C.
Additional  procedures and  conditions may e found in Chemical &
Pharmaceutical Bulleting, 53(3), 965-973, 2005; Jpn. Kokai Tokkyo Koho,
2000191&54, 11 Jdul 2000; Rioorganic & Medicinal Chemistry Letters, 15(10),
2511-2615, 2005; 1977 Journal of Organic Chemistry, ¢0(13), 4264-7, 1995
Journal of Medicinal Chermistry, 358(2), 295-6, 1993 and references cited

therein.

Intermediates such as 2 may be produced by the following procedures.

- R12
By
| \

Ro 4?/—\\ RID. Y. L /4 N
R10._ .Y L N — ] T 1
‘ T EH g ’V\P“ !
27 Y re T
R7
5
Scheme 1.4

In Scheme 1.4 compounds such as 5 wherein Zy is a coupling partner as
defined above, such as a halogen or triflate, is reacted with a thiol source
such as triisopropylsilane thiol in a solvent such as dioxane, THF, toluene, or

ether. A base, catalyst ar ather excipient may be added. Examples include
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1,1-bis(diisopropylphasphino)ferracene,  1,1"-bis(diphenylphosphino)ferrocent. .
palladiumn  dichlaride  dichloromethane  adduct, tetrakis(triphenylphosphineg)
palladium, PdCI2(diphenyl-phosphing ferrocene), sodium t-butoxide or sodiurn
hydride. Anhydrous conditions and elevated  temperatures may also he
employed in the reaction. Additional examples may be found in Organic
Letters, 9(20), 4021-4023, 2007; Journal of Medicinal Chemistry, 50(1€) 3954-
3903, 2007; Advanced Synthesis & Catalysis, 347(2+3), 313-319, 2005;
Tetrahedron Letters, 47(16), 2675-2073, 2008, Journal of the American
Cherical Saciety, 128(7), 21380-2121, 2006; European Journal of Organic
Chemistry, (18), 2630-2642, 2007; Tetrahedron Letters, 43(17), 3033-3037,
2007; Tetrahedron Letters, 44(35), 6E099-6702, 2003 and references cited

therein.

Intermediates such as 5 wherein L is -C(0D)- may be produced by the following

procedures.
o a i R12
=0 (& e RY O
I A
p10. v, M F10. . N
Ny " + / \ e e N
| N ﬂ [ |
L N LR
1 | RS R11 <4 T R8
R7 o R7
12 5

Scheme 1.5

In scheme 1.5 compounds such as 5 wherein Z, is a leaving group as defined
above such as a halogen may be prepared by reacting an appropriately
compound such as 12 with an appropriately subsstituted cormpound such as 9
in a suitable solvent for arganolithium chemistry such as THF or ether. In
particular, an organalithiumn base such as butyl lithium is added to the
pyrazole at reduced temperature in an inert atmosphere at reduced
temperature followed by addition of an aldehyde such as 12. The resulting
product is further ovidized o the kelone by oxidation conditions known in the
literature such as pyridine chlorochromate in acetonitrile. Other conditions to
effect this transformation are known in the literature such as Synlett, (6), 765-
767, 1999; Journal of Organic Chemistry, 49(24), 4637-95, 1984; Journal of

Heterocyclic Chemistry, 12(1), 49-57, 1975 and references cited therein.
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Intermediates such as 5 wherein L is -(CH:)- may be produced by the”

following procedures

R12
R10. Y., - ) F10 l ,:——/ N
| o * / N — “ N N
Z N Pl

< | RE R £ ] RS

R7 R7
12 9 5

Scheme 1.6

In Scheme 1.6 compounds such as 5 wherein Zs is a boronic acid, and Z, is a
leaving group or coupling partner as defined abpve such as a halogen or
triflate may be prepared by reacting a compound such as 12 with a compaund
such as 9 under palladium mediated coupling conditions known in the
literature  and  describes]  previously. Other  conditions  to  effect  this
transforrnation are known in the literature such as Journal of Heterocyclic
Chemistry, 24(6), 1669-75, 1937 and Tetrahedron Letters, 46(9), 1501-1504,

2005 and references cited therain.

Intermediates such as 6 L is a bond may be produced by the following

procedures.
R6 o
.R5
7N P10._ ., .
P2. > IJ U T \.|, ”
~, e ‘S = /~s ,":Y\ N
J\/j |L4 z; \RC R8
RL/ O 4 13
R6 R9
L. _R5 R0 ’)|<: P Scheme1.7
-~
o o] I 1
) - /\‘\\‘r S \r’-I\R8 -
OL T
R17>0 14 N
R2 \\ RG 79 0
| CPEORiG U,,sf\

«

S R
Pa. o e Y

| ST e

R4 R7
R1-7 g 6

///
/
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defined above, such as triisopropylsilyl, are reacted with compounds such as

)

In Scheme 1.7 compounds such as 4 wherein Z- is a prolecting group: (3%/ y

13 wherein 25 is a leaving group as defined above, such as halo, in a solvent
such as toluene, THF aor DMF with the addition of a hase such as potassiurn t-
5  hbutoride, sodiurn hydride, or sodium bis(trimethylsilyl)amide.  Additional
excipients  such as tetrasthylarmonium  chloride may also be added.
Reactionz may be carried out at a range of temperatures frorm 25-110°C to
produce compounds such as 14, Compounds such as 14 may be further
glaborated o compounds such as 6 wherein Z; is a leaving group as defined
10 above, such as dimethylarmino or alboxy, in a solvent such as DMF or THF
with the addition of P H-dimethyl dimethyl acetat or trialkoxy orthoformate.

Reactions may be carried out at a range of temperatures from 25-110°C.

Intermediates such &

5 5 L is a bond may be produced by the following

15 procedures

RO O R12
| RO O
rio. x U R R X\‘
I \¢ ) e ||' - ":(;I S :3 P1U\ /:\\‘l/”\ |N
Z; 7 oo~ Y - ]I N \
b Pibs T I S L = -
R i ,L i RS z: i re Fd
R7
15 16

Scheme 1.8

In scheme 1.8 comgpounids such as 5 wherein Zy is a leaving group: or
20 coupling partner as defined avabe such as a halogen or triflate rmay be
prepared using procedures described for the preparation of intermediates 6

and products of 6 and 7.

Intermediates such as 4 may be produced by the following procedures.
R6 R6

N RS ) /k _R5
~ ‘\'lz ~Z1 — SO \.l,, AS_, -
ISL Lw
R1 0 R o
25 rR2 © 1 R © 4

Scheme 1.9



WO 2009/069044 PCT/IB2008/054873
25

In Scheme 1.9 Curmpounds such as 1 wherein Z4 is a coupling partner as
defined above such as a halogen or triflate and Zq is a protecting group as

defined above such as triisopropylsilyl, is reacted with a thiol source such as

5 trisopropylsilane thicl in a solvent such as dioxane, THF, tolueng, or ether. A

base, catalyst or other excipient may he added. Examples include 1,1-

bis(diisopropylphosphing)ferrocene, 1,1'-bis(diphenylphosphino)ferraocene
palladiurn  dichloride  dichloromethane  adduct, tetrabis(triphenylphosphine)

palladium, PdCla(diphenyl-phasphing ferrocene), sodium -butoxide or sodium
10 hydride. Anhydrous conditions and elevated termperatures may also be
employed in the reaction. Additional examples may be found in Organic
Letters, 9(20), 4021-1083, 2007; Journal of Medicinal Chemistry, 50(16) 3954-
2963, 2007; Advanced Synthesis & Catalysis, 347(2+3), 313-319, 2005;
Tetrahedron Letters, 47(16), 2075-2a78, 2006; Jourmnal of the American
15 Chemical Sociely, 12&(7), 2180-2181, 2006; European Journal of Organic

Chernistry, (12), 2630-2642, 2007, Tetrahedron Letters, 48(17), 3033-3037,
(35), GBY9-6702, 2003 and references cited

2007; Tetrahedron Letters, 44

therein.

20 Intermediates such as 8 may be produced by the following procedures.
R6 RO

H .P5 R10. X .Zb
e ~N
I

N e s - imery

' I Za T "R8
R4 R7
R1
&' O a4 17
RG RQ

Scheme 1.10

In Scheme 1.10 compounds such as 4 wherein Z; is a protecting group as

[0
]

5 defined above such az triizsopropylsilyl are reacted with compounds such as

17 wherein Zya is a leaving group or coupling partner such as halo or triflate
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and Z:b iz a leaving group or coupling partner such as halo or triflate suglt
that Z,a is more reactive than Zyb to produce compounds such as 8 using a
nucleophyllic displacement reaction or a palladium meditated coupling
reaction as appropriate for the desired substitution pattern.  Additional
gxamples of this synthetic strategy may be found in the literature such as
Angewandle .;he.rme, International Edition, 44(39), 8342-8354, 2005; Journal
of Medicinal Chermistry, 49(1Q), 3012-3018, 200¢; Chemistry--A European
Journal, 13(22), 3051-&060, 2007; Cheniistry--A European Journal, 13(18),
5100-5105, 2007; Tefrahedron Letters, 47(50), 2973-8976, 2006 and

21:) Z,
R1

In addition to the methads shown in the examples, intermediates such as 11

references cited therein.

wherein Z, is a leaving group as defined above such as halo, mesyl, or tosyl
and may be produced by procedures known in the literature such as Journal
fuer Praktische Chemie (Leipzig), 322(5-6), 797-204, 1935; Journal of Organic
Chemistry, 50(19), 3453-7, 1935; Journal fuer Praktische Chemie (Leipzig),

25(5), 719-23, 1983; Journal of Organic Chemis try, 48(20), 3412-22, 1983;
Journal of Physical Qrganic Chemistry, 15(3), 175-122, 2003 and references

cited therein.

R6
P | R5
R3\/\(\Z1
R4
10

In addition o the methads shawn in the examples, intermediates such as 10
may be produced by procedures known in the literature such as Tetrahedron
Letters, 44(14), 2903-2205, 2003; U.S., 1874764, 17 Oct 1989; Journal of
Combinatorial Chemistry, H(4), 329-344, 2002; Heterocycles, 51(4), 737-750,
1999; Journal of Medizinal Chemistry, 31(5), 1005-9, 1922 and references

cited therein.
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Intermediates such as 13 wherein 2, is a coupling partner as defined above
such as halo or triflate are commercially available or may be produced by

procedures knawn in the literature.

Schemes 1.0 to 1.10 as well a3 the preparation of all the intermediates
involved are implemented in the examples enclosed with the present

application.

Pharmaceutically acceptable salls of the compounds of formula (1) include the

acid addition and base salis thereof.

Suitable acid addition salls are formed from acids which form non-toxic salts.
Examples include the acelate, adipate, aspartate, benzoate, hesylate,
bicarbonate/carbonate,  bisulphate/sulphate, borate, camsylate, citrate,
cyclamate, edisylate, esylale, formate, fumarale, gluceptate, gluconate,
glucuronate,  hexallucrophosphate,  hibenzate,  hydrochloride/chloride,
hydrobrornide/bromide,  hydroiedide/iodide,  isethionate, lactate, malate,
maleate, malonale, mesylale, methylsulphate, naphthylate, 2-napsylate,
nicotinate, nitrate, oralale, oxalate, palmitate, pamoate, phosphate/hydrogen
phosphate/dinydrogen  phosphate,  pyroglutamate,  saccharate,  stearate,
succinate, tannate, lartrale, tosylate, trifluoroacetate and xinofoate salts.

Tosylate salt is preferred.
In a preferred embodiment af the invention, the compound is a 1:1 molar ratio
salt of (25,4R)-4-(Z-Muorc-3-I[4-(1-methyl- TH-pyrazol-5-yl)phenyljthio} phenyl)-

2-methylistrahydro-2H-pyran-4-cartbonitrile and para-toluenesulfonic acid

Suitable hase =alts are formed from bases which form non-toxic  salts.
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Examples include the aluminiurm, argining, benzathing, calcium, choling,
diethylarine, diolamine, glycine, lysing, magnesiurn, meglumine, olamineg,

potassiurm, sadium, trarm:sthamine and Zinc saltz.

Hemisalts of acids and bases may also be formed, for example, hemisulphate
and hemicalciurm salts.

o

<

For a review on suiiable salls, see Handbook of Pharmaceutical Salts:
Properties, Seltection, and Use by Stahl and Wermuth (Wiley-VCH, 2002).

Pharmaceutically acceplable salts of compounds of formula (1) may be

prepared by one ar mare of three methods:

(i) by reacting thessampound of formula (1) with the desired acid or base;

(ii) by removing an acid- or hase-labile protecting group from a suitable
precursor of ihe compaound of formula (1) or by ring-opening a suitable
cyclic precursor, for example, a lactone or lactam, using the desired
acid or base; or

(i) by converting one salt of the compound of formula (1) to another by

reaction with an appropriale acid or base or by means of a suitable ion

exchange column.

All three reactions are typically carried out in solution. The resulting salt may

precipitate out and be collected by filtration or may be recovered by

evaporation of the solvent. The degree of ionization in the resulting salt may

vary fror completely ionized o almost non-ionized.

The compounds of the invention may exist in a continuum of solid states
ranging from fully amarphaous o fully crystalling. The term ‘amorphous’ refers
to a state in which the mateial lacks long range order at the molecular level
and, depending upon temperalurs, may exhibit the physical properties of a
solid or a liquid. Typically such materials do not give distinctive X-ray
diffraction patterns and, while exhibiting the properties of a solid, are more
formally described as a liquid. Upon healing, a change from solid to liquid
properties occurs which iz characterized by a change of state, typically

second order (‘glass ransition’). The term ‘crystalling’ refers to a solid phase
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in which the material has a regular ardered internal structure at the molecular
level and gives a distinciive ~-ray diffraction pattern with defined peaks. Such
materials when heated sulficiently will @lzo evhibit the properties of a liquid,
but the change from salid o liquid is characterized hy a phase change,

5  typically first arder (‘melting point’).

A preferred compound of he invention is a crystalline form of a 1:1 molar ratio
salt of (25,4R)-4-(Z-fluora-3-{[4-(1-methyl- | H-pyrazal-5-yl)phenyl]thio) phenyl)-
2-methyltetrahydra-2H-pyran-4-carbonitrile and para-toluenesulfonic acid, or a

10 pharmaceutically acceplable solvate thereaof.

Preferably, such crystalline form has an X-ray diffraction pattern with the

following principal ~-ray diffraction patlern peaks expressed in terms of 2-theta

angle (£ 0.1 degrees) when measured using Cu Kay radiation, (Wavelength =
15 . 1.5406A)

Angle 2-Theta °
13.5
14.2
18.9
23.3
245

More preferabily, such crystalling form has an X-ray diffraction pattern with the
following principal ~-ray diffraction pattern peaks expressed in terms of 2-theta

20 angle when measur=d using Cu Koy radialion (Wavelength = 1.5406A):

Angle 2-Theta °
8.5
13.5
14.2
18.9
233
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I 26.6 -

A preferred compound of the invention is a crystalline form of a 1:1 miolar ratio

salt of (25,4R)-1-(2-Mluiaro-3-{[4-(1-methyl- TH-pyrazal-5-yl)phenyl]thio}phenyl)-
2-riethyltetrahydro-2H-pyran-4-carbonitrile  and — para-toluenesulfonic — acid,
having any one of the two ¥-ray diffraction patierns above and a melting foint
endotherm peabk  at  about 132.7°C in a TGA/SDTA trace, or a

pharmaceutically acceplable solvate thereof,

The compounds of the invention may also exist in unsolvated and solvated
forrmns. The term ‘solvaie’ is used hersin o describe a molecular complex
cornprising the compound of Ue invention and one or more pharmaceutically
acceptable solvent molecules, for example, ethanol. The term ‘hydrate’ is

employed when said salvent is water.

A currently accepled classification systern for organic hydrates is one that
defines isolated sile, channel, or metal-ion coordinated hydrates - see

Polyrmorphism in Pharmaccu ~al Solids by K. R. Morris (Ed. H. G. Brittain,

Marcel Deklber, 19957 lsoiatod site hydrates are ones in which the water
molecules are isolaled from direct contact with each other by intervening
organic molecules. In channcl hydraies, the water molecules lie in lattice
channels where lhey are next to olher waler molecules. In metal-ion

coordinated hydrates, the wal «+ molecules are bonded to the metal ion.

When the salvent or waler s lightly bound, the comples will have a well-
defined stoichiometry independent of humidity. When, however, the solvent ar
water is weakly bound, as in channel salvates and hygroscopic compounds,
the water/solvent content will L dependent on humidity and drying conditions.

In such cases, non-staichiamet-y will be the riorm.

Also included within the scope of the invention are multi-component

cormnplexes (olher than sails ard solvales) wherein the drug and at least one
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other componant are present in staichiometric ar non-steichiometric armounts. \
Complexaa of this lyps include clathrates (drug-host inclusion complexes) and

co-crystals. The latler are typically defined as crystalling compleres of neutral

molecular constituents which are bound together through non-covalent

interactions, but could also be o comples of a negutral molecule with a salt. Co-

crystals may be preparcd by melt crystallisation, by recrystallisation from

solvents, or by physically grinding the components together - see Chem

Commun, 17, 1839-1296, by O. Almarsson and M. J. Zawaoratko (2004). For a

general review of mulli-component compleres, see J Pharm Sci, 64 (8), 1269-

1282, by Haleblian (August 1975).

The compounds of the invention may also exist in a mesomorphic state
(mesophase or liquid crystal) when subjected to suitable conditions. The
mesornorphic siale is inlermediate belween the true crystalling state and the
true liquid state (=ither malt or salution). Mesomorghism arising as the result
of a change in lemperature is described as ‘thermotropic’ and that resulting
from the addition of 2 second component, such as water ar another solvent, is
described as ‘lyotropic’. Compounds thai have the potential to form lyotropic
mesophases are described as ‘amphiphilic’ and consist of molecules which
posSsEss an ionic (such as -COINa", -CODk’, or -S04z Ha*) or non-ionic
(such a3 -N'N'(CHy):) polar head group. For more infarmation, see Crystals
and the Polarizing Microscope by H. H. Hartshome and A. Stuart, 4™ Edition
(Edward Amaold, 1970).

Hereinafter all references o compounds of farmula (1) include references to
salts, solvates, mulli-cormponent complexes and liquid crystals thereof and (o

solvates, multi-cormponent comglexes and liguid crystals of salts thereof.

As indicated, sa-called ‘prodrugs’ of the compounds of formula (1) are also

within the zcope of the invention. Thus certain derivatives of compounds of
formula (I) which may have Litle or no pharmacological activity thermnselves
can, when administerad into of onto the body, be converted into compounds
of formula (1) having the desire ! activily, Tor example, by hydrolytic cleavage.

Such derivatives are referred o as ‘prodrugs’. Further information on the use
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of prodrugs may be found

ACS Symposium Series (T, Higuchi and W. Slella) and Bioreversible Carriers ™ N

in_Drug Design, Fergamon Press, 1937 (Ed. E. B. Roche, American

Pharmaceutical Association).

5
Prodrugs in accardance with the invention can, for example, be produced by
replacing appropriate functiona'ities present in the compounds of formula (1)

with certain moielics known 1o those shilled in the art as ‘pro-moieties’ as
described, for a=ameoie, in Decign_of Prodrugs by H. Bundgaard (Elsevier,
10 1985).

Sorie examples of prodiugs in accordance with the invention include, where
the compound of formula (1) containg a primary or secondary amino
functionality (-14H, or -MHP wh cre R # H), an amide thereof, for example, a
15 compound wherein, as the cas : may be, one or both hydrogens of the amino
functionality of the compound of forraula (1) isfare replaced by (Cy-

Cio)alkanoyl.

Further examples of replacer cnl groups in accordance with the foregoing
20 examples and e<amples of Jther prodrug types may be found in the

aforementioned references.

Mareover, cariain cormpounds of farmula (1) may themselves act as prodrugs of
other compaunds of formula 1.
25
Also included within the score 7 Lhe invention are mietabolites of compounds
of formula (1), thai is, conpou us Tormed in vivo upon administration of the
drug. Some examples of inelaboliles in accordancs with the invention include
(i) where the compound of formuala (1) contains a methyl group, an
30 hydroxymethyl derivative theraof (-CHg -> -CH2OH):
(i)  where the compound of formula (1) contains an alkoxy group, an
hydroxy derivative 12 e [ (-OR -> -OH);
(i)  where the compound of formula (1) contains a tertiary amino group, a

secondary aming derivative thereal (-MR'R2 -> -MHR! or -MHR?);
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(iv)  where the compound of formula (I) contains a secondary amino group, \
a primary derivative thereof (-NHR'-> -NH.); and

(v)  where the compound of formula (l) contains an amide group, a
carboxylic acid derivative thereof (-CONH- -> COOH).

Compounds of formula (l) containing one or more asymmetric carbon atoms
can exist as two or more stereoisomers. Where structural isomers aref
interconvertible via a low energy barrier, tautomeric isomerism (‘tautomerisnt’)
can occur. This can take the form of proton tautomerism in compounds
containing, for example, an imino, keto, or oxime group, or so-called valence
tautomerism in compounds which contain an aromatic moiety. It follows that a

single compound may exhibit more than one type of isomerism.

Included within the scope of the present invention are all stereoisomers,
geometric isomers and tautomeric forms of the compounds of formula ([),
including compounds exhibiting more than one type of isomerism, and
mixtures of one or more thereof. Also included are acid addition or base salts
wherein the counterion is optlically active, for example, d-lactate or lHysine, or

racemic, for example, di-tartrate or dl-arginine.
Cisltrans isomers may be separated by conventional techniques well known
to those skilled in the art, for example, chromatography and fractional

crystallisation.

Conventional techniques for the preparationfisolation of individual

" enantiomers include chiral synthesis from a suitable optically pure precursor

or resolution of the racemate (or the racemate of a salt or derivative) using, for

example, chiral high pressure liquid chromatography (HPLC).

Alternatively, the racemate (or a racemic precursor) may be reacted with a
suitable optically active compound, for example, an alcohol, or, in the case
where the compound of formula (1) contains an acidic or basic moiety, a base
or acid such as 1-phenylethylamineg or tartaric acid. The resulting
diastereomeric mixture may be separated by chromatography and/or
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fractional crystallization and one or both of the diastereoisomers converted to l
the corresponding pure enantiomer(s) by means well known to a skilled

person.

Chiral compounds of the invention (and chiral precursors thereof) may be
obtained in enantiomerically-enriched form using chromatography, typically
HPLC, on an asymmetric resin with a mobile phase consisting of a
hydrocarbon, typically heptane or hexane, containing from 0 to 50% by
volume of isopropanol, typically from 2% to 20%, and from 0 to 5% by volume
of an alkylamine, typically 0.1% diethylamine. Concentration of the eluate
affords the enriched mixture, see, for example, Chromatography and
Separation Science by Satinder Ahuja (Academic Press, 2003); Chiral
Separation Techniques: A Practical Approach, 3™ by Ganapathy
Subramanian (Wiley, 2007).

When any racemate crystallizes, crystals of two different types are possible.
The first type is the racemic compound (true racemate) referred to above
wherein one homogeneous form of crystal is produced containing both
enantiomers in equimolar amounts. The second type is the racemic rixture or
conglomerate wherein two forms of crystal are produced in equimolar

amounts each comprising a single enantiomer.

While both of the crystal forms present in a racemic mixture have identical
physical properties, they may have different physical properties compared to
the true racemate. Racemic mixtures may be separated by conventional
techniques known to those skilled in the art - see, for example,
Stereochemistry of Organic Compounds by E. L. Eliel and S. H. Wilen (Wiley,
1994).

The present invention includes all pharmaceutically acceptable isotopically-
labelled compounds of formula (1) wherein one or more atoms are replaced by
atoms having the same atomic number, but an atomic mass or mass number

different from the atomic mass or mass number which predominates in nature.
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Examples of isotopes suitable for inclusion in the compounds of the invention \ -

include isotopes of hydrogen, such as 2H and °H, carbon, such as ''C, °C
and ™C, chlorine, such as *Cl, fluorine, such as "F, iodine, such as ' and
. | R

2% nitrogen, such as N and "N, oxygen, such as "0, 7O and "0,

phosphorus, such as *P, and sulphur, such as *S.

Certain isotopically-labelled compounds of formula (1), for example, those
incorporating a radioactive isotope, are useful in drug and/or substrate tissue
distribution studies. The radioactive isotopes tritium, ie. 3H, and carbon-14,
i.e. “C, are particularly useful for this purpose in view of their ease of

incorporation and ready means of detection.

Substitution with heavier isotopes such as deuterium, ie. 2H, may afford
certain therapeutic advantages resulting from greater metabolic stability, for
example, increased in vivo half-life or reduced dosage requirements, and

hence may be preferred in some circumstances.

Substitution with positron emitting isotopes, such as ''C, "®F, 0 and *N, can
be useful in Positron Emission Topography (PET) studies for examining
substrate receptor occupancy.

Isotopically-labeled compounds of formula (l) can generally he prepared by
conventional techniques known to those skilled in the art or by processes
analogous to those described in the accompanying Examples and
Preparations using an appropriate isotopically-labeled reagent in place of the
non-labeled reagent previously employed.

Pharmaceutically acceptable solvates in accordance with the invention
include those wherein the solvent of crystallization may be isotopically
substituted, e.g. D20, de-acetone, de-DMSO.

The compounds of formula (I) can be assessed for their bhiopharmaceutical
properties, such as solubility and solution stability (across pH), permeability,
gfc., in order to select the most appropriate dosage form and route of
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administration for treatment of the proposed indication.

Compounds of the invention intended for pharmaceutical use may be
administered as crystalline or amorphous products. They may be obtained, for
example, as solid plugs, powders, or films by methods such as precipitation,
crystallization, freeze drying, spray drying, or evaporative drying. Microwave
or radio frequency drying may be used for this purpose.

They may be administered alone or in combination with one or more other
compounds of the invention or in combination with one or more other drugs
(or as any combination thereof). Generally, they will be administered as a
formulation in association with one or more pharmaceutically acceptable
excipients. The term 'excipient’ is used herein to describe any ingredient other
than the compound(s) of the invention such as for example diluents, carriers
and adjuvants. The choice of excipient will to a large extent depend on factors
such as the particular mode of administration, the effect of the excipient on
solubility and stability, and the nature of the dosage form.

Pharmaceutical compositions suitable for the delivery of compounds of the
present invention and methods for their preparation will be readily apparent to
those skilled in the art. Such compositions and methods for their preparation
rmay be found, for example, in Remington’s Pharmaceutical Sciences, 19th
Edition (Mack Publishing Company, 1995).

The compounds of the invention may be administered orally. Oral
administration rnay involve swallowing, so that the compound enters the
gastrointestinal tract, and/or buccal, lingual, or sublingual administration by

which the compound enters the blood stream directly from the mouth.

Formulations suitable for oral administration include solid, semi-solid and
liquid systems such as tablets; soft or hard capsules containing rmulti- or
nano-particulates, liquids, or powders; lozenges (including liquid-filled);
chews; gels; fast dispersing dosage forms; films; ovules; sprays; and
buccal/mucoadhesive patches.
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Liquid formulations include suspensions, solutions, syrups and elixirs. Suct{/.
formulations may be employed as fillers in soft or hard capsules (made, for
example, from gelatin or hydroxypropylmethylcellulose) and typically cornprise
a carrier, for example, water, ethanol, polyethylene glycol, propylene glycol,
methylcellulose, or a suitable oil, and one or more emulsifying agents and/or
suspending agents. Liquid formulations may also be prepared by the
reconstitution of a solid, for examgle, from a sachet.

The compounds of the invention may also be used in fast-dissolving, fast-
disintegrating dosage forms such as those described in Expert Opinion in
Therapeutic Patents, 11 (6), 981-936, by Liang and Chen (2001).

For tablet dosage forms, depending on doseg, the drug may make up from 1
weight % to 80 weight % of the dosage form, more typically from 5 weight %
to 60 weight % of the dosage form. In addition to the drug, tablets generally
contain a disintegrant. Examples of disintegrants include sodium starch
glycolate, sodium carboxymethyl cellulose, calcium carboxymethyl cellulose,
croscarmellose sodium, crospovidone, polyvinylpyrrolidone, methyl cellulose,
microcrystalline cellulose, lower alkyl-substituted hydroxypropyl cellulose,
starch, pregelatinised starch and sodium alginate. Generally, the disintegrant
will comprise from 1 weight % to 25 weight %, preferably from 5 weight % to

20 weight % of the dosage form.

Binders are generally used to impart cohesive qualities to a tablet formulation.
Suitable binders include microcrystalline cellulose, gelatin, sugars,
polyethylene glycol, natural and synthetic gums, polyvinylpyrrolidone,
pregelatinised  starch,  hydroxypropyl — cellulose  and  hydroxypropyl
methylcellulose. Tablets may also contain diluents, such as lactose
(monohydrate, spray-dried monohydrate, anhydrous and the like), mannitol,
xylitol, dextrose, sucrose, sorbitol, microcrystalline cellulose, starch and

dibasic calcium phosphate dihydrate.

Tablets may also optionally cornprise surface active agents, such as sodium
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lauryl sulfate and polysorbate 80, and glidants such as silicon dioxide and
talc. When present, surface active agents may comprise from 0.2 weight % t
5 weight % of the tablet, and glidants may comprise from 0.2 weight % to 1

weight % of the tablet.

Tablets also generally contain lubricants such as magnesium stearate,
calcium stearate, zinc stearate, sodium stearyl furnarate, and mixtures of
magnesium stearate with sodium lauryl sulphate. Lubricants generally
comprise from 0.25 weight % to 10 weight 25, preferably from 0.5 weight St to
3 weight % of the tablet.

Other possible ingredients include anti-oxidants, colorants, flavoring agents,

preservatives and taste-masking agents.

Exemplary tablets contain up to about 80% drug, from about 10 weight % to
about 90 weight % binder, from about 0 weight % to about 85 weight %
diluent, from about 2 weight % to about 10 weight % disintegrant, and from
about 0.25 weight % to about 10 weight % lubricant.

Tablet blends may be compressed directly or by roller to form tablets. Tablet
blends or portions of blends may alternatively be wet-, dry-, or melt-
granulated, melt congealed, or extruded before tableting. The final formulation
may comprise one or more layers and may be coated or uncoated; it may

even be encapsulated.

The formulation of tablets is discussed in Pharmaceutical Dosage Forms:

Tablets, Vol. 1, by H. Lieberman and L. Lachman (Marcel Dekker, New York,
1980).

Consumable oral films for human or veterinary use are typically pliable water-
soluble or water-swellable thin film dosage forms which may be rapidly
dissolving or mucoadhesive and typically comprise a compound of formula |, a
film-forming polymer, a binder, a solvent, a humectant, a plasticizer, a
stabilizer or emulsifier, a viscosity-modifying agent and a solvent. Some
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components of the formulation may perform more than one function.

The compound of formula (I) may be water-soluble or insoluble. A water-
soluble compound typically comprises from 1 weight % to 80 weight %, more
typically from 20 weight % to 50 weight %, of the solutes. Less soluble
compounds may comgprise a greater proportion of the composition, typically
up to 88 weight % of the solutes. Alternatively, the compound of formula (l)

may be in the form of multiparticulate beads.

The film-forming polymer may be selected from the group consisting of natural
polysaccharides, proteins, or synthetic hydrocolloids and is typically present in
the range 0.01 to 99 weight %6, more typically in the range 30 to 30 weight %6.

Other possible ingredients include anti-oxidants, colorants, flavorings and
flavor enhancers, preservatives, salivary stimulating agents, cooling agents,
co-solvents (including oils), emollients, hulking agents, anti-foaming agents,
surfactants and taste-masking agents.

Films in accordance with the invention are typically prepared by evaporative
drying of thin aqueous films coated onto a peelable backing support or paper.
This may be done in a drying oven or tunnel, typically a combined coater

dryer, or by freeze-drying or vacuuming.

Solid formulations for oral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release.

Suitable modified release formulations for the purposes of the invention are
described in US Patent No. 6,106,864. Details of other suitable release
technologies such as high energy dispersions and osmotic and coated

particles are to be found in Pharmaceutical Technology On-line, 25(2), 1-14,
by Verma et al (2001). The use of chewing gum to achieve controlled release
is described in WO 00/35298.

ki

")
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The compounds of the invention may also be administered directly into th€
blood stream, into muscle, or into an internal organ. Suitable meansér
parenteral administration include intravenous, intraarterial, intraperitoneal,
intrathecal, intraventricular, intraurethral, intrasternal, intracranial,
intramuscular, intrasynovial and subcutaneous. Suitable devices for
parenteral administration include needle (including microneedle) injectors,

needle-free injectors and infusion techniques.

Parenteral formulations are typically aqueous solutions which may contain
excipients such as salts, carbohydrates and buffering agents (preferably to a
pH of from 3 to 9), but, for some applications, they may be more suitably
formulated as a sterile non-aqueous solution or as a dried form to be used in

conjunction with a suitable vehicle such as sterile, pyrogen-free water.

The preparation of parenteral formulations under sterile conditions, for
example, by lyophilisation, may readily be accomplished using standard
pharmaceutical techniques well known to those skilled in the art.

The solubility of compounds of formula (1) used in the preparation of
parenteral solutions may be increased by the use of appropriate formulation

techniques, such as the incorporation of solubility-enhancing agents.

Formulations for parenteral administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release. Thus
compounds of the invention may be formulated as a suspension or as a solid,
semi-solid, or thixotropic liquid for administration as an implanted depot
providing modified release of the active compound. Examples of such
formulations include drug-coated slents and semi-solids and suspensions

comprising drug-loaded poly(di-lactic-coglycolic)acid (PGLA) microspheres.

The compounds of the invention may also be administered topically,
(intra)dermally, or transdermally to the skin or mucosa. Typical formulations
for this purpose include gels, hydrogels, lotions, solutions, creams, ointments,
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dusting powders, dressings, foams, films, skin patches, wafers, implaé,—\

(

sponges, fibers, bandages and micro emulsions. Liposomes may also be.,)

used. Typical carriers include alcohol, water, mineral oil, liquid pétrolatum,
white petrolatum, glycerin, polyethylene glycol and propylene glycol.
Penetration enhancers may be incorporated - see, for example, J Pharm Sci,
38 (10), 955-958, by Finnin and Morgan (October 1999).

Other means of topical administration include delivery by electroporation,
iontophoresis, phonophoresis, sonophoresis and microneedle or needle-free

(e.g. Powderject™, Bioject™, efe.) injection.

Formulations for topical administration may be formulated to be immediate
and/or modified release. Modified release formulations include delayed-,
sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention can also be administered intranasally or by
inhalation, typically in the form of a dry powder (either alone, as a mixture, for
example, in a dry blend with lactose, or as a mixed component particle, for
example, mixed with phospholipids, such as phosphatidylcholing) from a dry
powder inhaler, as an aerosol spray from a pressurized container, pump,
spray, atornizer (preferably an atomizer using electro hydrodynamics to
produce a fine mist), or nebuliser, with or without the use of a suitable
propellant, such as 1,1,1,2-tetrafluoroethane or 1,1,1,2,3,3,3-
heptafluoropropane, or as nasal drops. For intranasal use, the powder may
comprise a bioadhesive agent, for example, chitosan or cyclodextrin.

The pressurized container, pump, spray, atomizer, or nebuliser contains a
solution or suspension of the compound(s) of the invention comprising, for
example, ethanol, aqueous ethanol, or a suitable alternative agent for
dispersing, solubilising, or extending release of the active, a propellant(s) as
solvent and an optional surfactant, such as sorbitan trioleate, oleic acid, or an
oligolactic acid.

Prior to use in a dry powder or suspension formulation, the drug product is
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micronized to a size suitable for delivery by inhalation (typically less than &
microns). This may be achieved by any appropriate comminuting method, /

10
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20

[#8)
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such as spiral jet milling, fluid bed jet milling, supercritical fluid processing to
form nanoparticles, high pressure homogenization, or spray drying.

Capsules (made, for example, from gelatin or hydroxypropylmethylcellulose),
blisters and cartridges for use in an inhaler or insufflator may be formulated to
contain a powder mix of the compound of the invention, a suitable powder
base such as lactose or starch and a performance modifier such as /Heucine,
mannitol, or magnesium stearate. The lactose may be anhydrous or in the
form of the monohydrate, preferably the latter. Other suitable excipients
include dextran, glucose, maltose, sorbitol, xylitol, fructose, sucrose and

trehalose.

A suitable solution formulation for use in an atomizer using electro
hydrodynamics to produce a fine mist may contain from 1ug to 20mg of the
compound of the invention per actuation and the actuation volume may vary
from 1l to 100ul. A typical formulation may comnprise a cormpound of formula
[, propylene glycol, sterile water, ethanol and sodium chloride. Alternative
solvents which may be used instead of propylene glycol include glycerol and
polyethylene glycol.

Suitable flavors, such as menthol and levomenthol, or sweeteners, such as
saccharin or saccharin sodium, may be added to those formulations of the
invention intended for inhaled/intranasal administration.

Formulations for inhaled/intranasal administration may be formulated to be
immediate and/or modified release using, for example, PGLA. Modified
release formulations include delayed-, sustained-, pulsed-, controlled-,

targeted and programmed release.

In the case of dry powder inhalers and aerosols, the dosage unit is
determined by means of a valve which delivers a metered amount. Units in
accordance with the invention are typically arranged to administer a metered
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dose or “puff” containing from 0.001mg to 10mg of the compound of formulaL,//
(1). The overall daily dose will typically be in the range 0.001mg to 40mg which -

10

15

20

may be administered in a single dose or, more usually, as divided doses

throughout the day.

The compounds of the invention may be administered rectally or vaginally, for
example, in the form of a suppository, pessary, or eneéma. Cocoa butter is a
traditional suppository base, but various alternatives may be used as

appropriate.

Formulations for rectal/vaginal administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted and programmed release.

The compounds of the invention may also be administered directly to the eye
or ear, typically in the form of drops of a micronised suspension or solution in
isotonic, pH-adjusted, sterile saline. Other formulations suitable for ocular and
aural administration include ointments, gels, biodegradable (e.g. absorbable
gel sponges, collagen) and non-biodegradable (e.g. silicone) implants, wafers,
lenses and particulate or vesicular systems, such as niosomes or lipopsomes.
A polymer such as crossed-linked polyacrylic acid, polyvinylalcohol,
hyaluronic acid, a cellulosic polymer, for example,
hydroxypropylmethylcellulose, hydroxyethylcellulose, or methyl cellulose, or a
heteropolysaccharide polymer, for

example, gelan gum, may be incorporated together with a preservative, such
as benzalkonium chloride. Such formulations may also he delivered by
iontophoresis.

Formulations for ocular/aural administration may be formulated to be
immediate and/or modified release. Modified release formulations include
delayed-, sustained-, pulsed-, controlled-, targeted, or programmed release.

The compounds of the invention may be combined with soluble
macromolecular entities, such as cyclodextrin and suitable derivatives thereof
or polyethylene glycol-containing polymers, in order to improve their solubility,
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dissolution rate, taste-rmasking, bioavailability and/or stability for use in any ofC,n

the aforementioned modes of administration.

Drug-cyclodextrin complexes, for example, are found to be generally useful
for most dosage forms and administration routes. Both inclusion and non-
inclusion complexes may be used. As an alternative to direct complexation
with the drug, the cyclodextrin may be used as an auxiliary additive, i.e. as a
carrier, diluent, or solubiliser. Most commonly used for these purposes are
alpha-, beta- and gamma-cyclodextrins, examples of which may ke found in
International Patent Applications Nos. WO 91/11172, WO 94/02518 and WO
98/55148.

Inasmuch as it may desirable to administer a combination of active
compounds, for example, for the purpose of treating a particular disease or
condition, it is within the scope of the present invention that two or more
pharmaceutical compositions, at least one of which contains a compound in
accordance with the invention, may conveniently be combined in the form of a
kit suitable for coadministration of the compositions.

Thus the Kit of the invention comprises two or more separate pharmaceutical
compositions, at least one of which contains a compound of formula (1) in
accordance with the invention, and means for separately retaining said
compositions, such as a container, divided bottle, or divided foil packet. An
example of such a kit is the familiar blister pack used for the packaging of
tablets, capsules and the like.

The kit of the invention is particularly suitable for administering different
dosage forms, for-example, oral and parenteral, for administering the separate
compositions at different dosage intervals, or for titrating the separate
compositions against one another. To assist compliance, the kit typically
comprises directions for administration and may be provided with a so-called
memory aid.

For administration to human patients, the total daily dose of a compound of

tan)
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the invention is typically in the range of 0.01mg to 2000mg depending, of
course, on the mode of administration. In another embodiment of the present
invention, the total daily dose of a compound of the invention is typically in the
range of 0.1 mg o 500mg. In yet another embodiment of the present
invention, the total daily dose of a compound of the invention is typica® in the
range of Tmg to 300mg. The total daily dose may be administered in single or
divided doses and may, at the physician’s discretion, fall outside of the typical

range given herein.

These dosages are based on an average human subject having a weight of
about 60kg to 70kg. The physician will readily be able to determine doses for
subjects whose wéight falls outside this range, such as infants and the elderly.

It has now been found that a compound of formula (1) or a pharmaceutically
acceptable salt or solvate thereof, either alone or in combination with one or
more active agents, is parlicularly useful for the treatment of a 5-LO mediated

disease, disorder, or condition.

According to a preferred embodiment, the 5-LO mediated disease, disorder,
or condition refers o allergic and non-allergic airway diseases, disorders, or

conditions.

Examples of allergic and non-allergic airway diseases, disorders, or
conditions include the diseases, disorders and conditions selected from the
group consisting of:

> asthma of whatever type, eliology, or pathogenesis, in particular
asthma that is a member selected from the group consisting of atopic asthma,
non-atopic asthma, allergic asthma, atopic kronchial IgE-mediated asthma,
bronchial asthma, essential asthrma, true asthma, intrinsic asthrma caused by
pathophysiologic disturbances, extrinsic asthma caused by environmental
factors, essential asthma of unknown or inapparent cause, bronchitic asthma,
emphysematous asthma, exercise-induced asthma, allergen induced asthma,
cold air induced asthma, occupational asthma, infective asthma caused by
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bacterial, fungal, protozoal, or viral infection, non-allergic asthma, incipient Q{
asthma, wheezy infant syndrome and bronchiolytis,
> chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,

5 » obstructive or inflammatory airways diseases of whatever type,
etiology, or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
eosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema or dyspnea

10 associated or not associated with COPD, COPD that is characterized by
irreversible, progressive airways obstruction, adult respiratory distress
syndrome (ARDS), exacerbation of airways hyper-reactivity consequent to
other drug therapy and airways disease that is associated with pulmonary
hypertension,

15 > bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis, catarrhal
bronchitis, croupus bronchitis, dry bronchitis, infectious asthmatic bronchitis,
productive  bronchitis, staphylococcus or streptococcal  bronchitis  and

20 vesicular bronchitis,
> acute lung injury,
> bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of
cylindric bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis,

25 capillary bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular
bronchiectasis.

According to another embodiment, 5-LO mediated diseases further include
those listed in Table I:

30
Table |
(a) inflammation, including but not limited to smoke-induced airway
inflammation and inflammation enhanced cough,
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(b) arthritis, such as rheumatoid arthritis, spondyloarthropathies, systemic “—,

lupus erythematosus arthritis, juvenile arthritis, osteoarthritis, and gouty
arthritis;

(c) neuroinflammation;

(d) pain (i.e., use of the compounds as analgesics), such as nociceptive or
neuropathic pain;

(e) fever (i.e., use of the compounds as antipyretics);

(f) pulmonary sarcoisosis, and silicosis;

(g) cardiovascular diseases, such as atherosclerosis, myocardial infarction
(such as post-myocardial infarction indication) thrombosis, congestive heart
failure, cardiac reperfusion injury, and complications associated with
hypertension and/or heart failure such as vascular organ damage;

(h) cardiomyopathy;

(i) stroke, such as ischemic and hemorrhagic stroke;

() ischemia, such as brain ischemia and ischemia resulting from
cardiac/coronary bypass or ischemia induced myocardial injury;

(K) reperfusion injury including post-ischemic reperfusion injury;

(1) renal reperfusion injury;

(m) brain edema or brain injury;

(n) neurotrauma and brain trauma, such as closed head injury;

(0) neurodegenerative disorders;

(p) central nervous system disorders (these include, for example, disorders
having an inflammatory or apoptotic component), such as Alzheimer's
disease, Parkinson's disease, Huntington’s Disease, amyotrophic lateral
sclerosis, myasthenia gravis, spinal cord injury, and peripheral neuropathy;

(q) liver disease;

(r) hypercholesterolemia and dyslipidemias;

(s) gastrointestinal conditions including gastritis, gastric varices, inflammatory
bowel disease, Crohn's disease, gastritis, irritable bowel syndrome, and
ulcerative diseases including ulcerative colitis and gastric ulcer;

(t) nephritis;

(u) ophthalmic diseases, such as retinitis, retinopathies (such as diabetic
retinopathy), uveitis, ocular photophobia, nonglaucormatous optic nerve
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atrophy, and age-related macular degeneration (ARMD) (such as ARMD-
atrophic form);

(v) ophthalmological conditions, such as corneal graft rejection, ocular
neovascularization, retinal neovascularization (such as neovascularization
following injury or infection) and retrolental fibroplasia;

(w) glaucoma, such as primary open angle glaucoma (POAG), juvenile onset
primary open-angle glaucoma, angle-closure glaucoma, pseudoexfaliative
glaucoma, anterior ischemic optic neuropathy (AION), ocular hypertension,
Reiger's syndrome, normal tension glaucoma, neovascular glaucoma, ocular
inflammation, and corticosteroid-induced glaucoma;

(x) acute injury to the eye tissue and ocular traumas, such as post-traumatic
glaucoma, traumatic optic neuropathy, and central retinal artery occlusion
(CRAO);

(y) diabetes including type | diabetes and type Il diabetes;

(z) diabetic nephropathy;

(aa) skin-related conditions, such as psoriasis, eczema, burns, dermatitis,
keloid formation, scar tissue formation, scleroderma and angiogenic
disorders;

(bb) viral and bacterial infections, such as sepsis, septic shock, gram negative
sepsis, malaria, meningitis, opportunistic infections, cachexia secondary to
infection or malignancy, cachexia secondary to acquired immune deficiency
syndrome (AIDS), AIDS, ARC (AIDS related complex), pneumonia, herpes
simplex infections, rhinovirus infections, and herpes virus;

(cc) myalgias due to infection;

(dd) influenza;

(ee) endotoxic shock;

(ff) toxic shock syndrome;

(9g) autoimmune disease, such as graft vs. host reaction and allograft
rejections;

(hh) bone resorption diseases, such as osteoporosis;

(i) multiple sclerosis;

(j) disorders of the female reproductive system, such as endometriosis,
menstrual cramps, vaginitis and candidiasis;

-~
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(kk) pathological, but non-malignant, conditions, such as haemangiomas
(such as infantile haemangiomas), angiofibroma of the nasopharynx, and
avascular necrosis of bone;

(mm) benign and malignant tumors/neoplasia including cancer of any kind,
such as coIorectéI cancer, brain cancer, bone cancer, epithelial cell-derived
neoplasia (epithelial carcinoma) such as basal cell carcinoma,
adenocarcinoma, gastrointestinal cancer such as lip cancer, mouth cancer,
esophageal cancer, small bowel cancer and stormach cancer, colon cancer,
liver cancer, bladder cancer, pancreas cancer, ovarian cancer, cervical
cancer, lung cancer, breast cancer, skin cancer such as squamus cell and
basal cell cancers, prostate cancer, renal cell carcinoma, Hodgkin's disease,
and other known cancers that affect epithelial cells throughout the body;

(hn) systemic lupus erthrematosis (SLE);

(o0) angiogenesis including neoplasia;

(pp) metastasis;

(qq) a fibrotic disease;

(rr) hemorrhage;

(ss) coagulation;

(tt) acute phase responses like those seen with infections and sepsis and

during shock (e.g.,

(uu) septic shock, hemodynamic shock, etc.);

(vv) anorexia;

(ww) mycobacterial infection;

(xx) pseudorabhies;

(yy) rhinotracheitis;

(zz) HIV;

(aaa) sarcoidosis;

(bbb) herpes virus, including herpes simplex virus type-1 (HSV-1), herpes
simplex virus type-2 (HSV-2);

(cce) cytomegalovirus (CMV);

(ddd) varicella-zoster virus (VZV);

(eee) Epstein-Barr virus;

(fff) human herpesvirus-6 (HHV-6);

(9gg) human herpesvirus-7 (HHV-7), human herpesvirus-8 (HHV-8);

0

()
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(hhh) myogenesis;

(i) mucin overproduction, and/or niucus hypersecretion;
(ijj) allergy, including allergic rhinitis;

(KKK) tissue destruction;

(I signs and symptoms such as breathless cough;
(mmm) disorders of the blood including aplastic anemia;
(nnn) spondyloarthopathies including lumbar spondylanhrosis and lumbar
spondylarthrosis;

(000) disorders of the male reproductive system;

(kpp) headache pain including migraine headache pain, sinus headache pain,
and tension headache pain;

(qqq) dental pain;

(rrr) rheumatic fever,;

(sss) connective tissue injuries or disorders;

(ttt) obesity;

(uuw) pulmonary disorders and diseases (e.g., hyperoxic alveolar injury);
(vvv) a kidney stone;

(www) wound healing;

(xxx) a minor injury;

(yyy) radiation damage;

(zzz) bursitis;

(aaaa) vascular diseases;

(bbbb) puimonary edema;

(ccece) conjunctivitis;

(dddd) tendinitis;

(eeee) cortical dementias;

(ffff) gingivitis;

(9ggg) swelling occurring after injury;

(hhhh) periarteritis nodosa;

(iiii) thyroiditis;

(KKKK) polymyositis;

() Behcet's syndrome;

- (mmmm) nephritic syndrome;

(nnnn) hypersensitivity, and
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(0000) cognitive disorders, including mild cognitive impairment and cognitive

deficits of schizophrenia, bipolar disorder, and ADHD.

In another preferred embodiment, the 5-LO mediated disease, disorder, or
condition refers to pain. Pain may include nociceptive or neuropathic pain. In
this embodiment, the additional active agent(s) may include a GABA analog
such as gabapentin or pregabalin, an opiod such as morphine, a non-steroidal
anti-inflammatory (NSAID), a COX-2 inhibitor, a steroid or a modulator of the

eicosanoid pathway.

Physiological pain is an important protective mechanism designed to warn of
danger from potentially injurious stimuli from the external environment. The
system operates through a specific set of primary sensory neurones and is
activated by noxious stimuli via peripheral transducing mechanisms (see
Millan, 1999, Prog. Neurohiol., 57, 1-164 for a review). These sensory fibres
are known as nociceptors and are characteristically small diameter axons with
slow conduction velocities. Nociceptors encode the intensity, duration and
quality of noxious stimulus and by virlue of their topographically organised
projection to the spinal cord, the location of the stimulus. The nociceptors are
found on nociceptive nerve fibres of which there are two main types, A-delta
fibres (myelinated) and C fibres (non-myelinated). The activity generated by
nociceptor input is transferred, after complex processing in the dorsal horn,
either directly, or via brain stem relay nuclei, to the ventrobasal thalamus and

then on to the cortex, where the sensation of pain is generated.

Pain may generally be classified as acute or chronic. Acute pain begins
suddenly and is shortlived (usually twelve weeks or less). It is usually
associated with a specific cause such as a specific injury and is often sharp
and severe. It is the kind of pain that can occur after specific injuries resulting
from surgery, dental work, a strain or a sprain. Acute pain does not generally
result in any persistent psychological response. In contrast, chronic pain is
long-term pain, typically persisting for more than three months and leading to
significant psychological and emotional problems. Common examples of
chronic pain are neuropathic pain (e.g. painful diabetic neuropathy,
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postherpetic neuralgia), carpal tunnel syndrome, hack pain, headache, cancer

pain, arthritic pain and chronic post-surgical pain.

When a substantial injury occurs to body tissue, via disease or trauma, the
characteristics of nociceptor activation are altered and there is sensitisation in
the periphery, locally around the injury and centrally where the nociceptors
terminate. These effects lead to a hightened sensation of pain. In acute pain
these mechanisms can be useful, in promoting proteclive behaviours which
may better enablé repair processes to take place. The normal expectation
would be that sensitivity returns to normal once the injury has healed.
However, in many chronic pain states, the hypersensitivity far outlasts the
healing process and is often due to nervous system injury. This injury often
leads to abnormalities in sensory nerve fibres associated with maladaptation
and aberrant activity (Woolf & Salter, 2000, Science, 288, 1765-1768).

Clinical pain is present when discomfort and abnormal sensitivity feature
among the patient's symptoms. Patients tend to be quite heterogeneous and
may present with various pain symptoms. Such symptomns include: 1)
spontanenus pain which may he dull, burning, or stabbing; 2) exaggerated
pain responses to noxious stimuli (hyperalgesia); and 3) pain produced by
normally innocucus stimuli (allodynia - Meyer et al., 1994, Textbook of Pain,
13-44). Although patients suffering from various forms of acute and chronic
pain may have similar symptoms, the underlying mechanisms may be
different and may, therefore, require different treatment strategies. Pain can
also therefore be divided into a number of different subtypes according to
differing pathophysiology, including nociceptive, inflammatory and neuropathic
pain.

Nociceptive pain is induced by tissue injury or by intense stimuli with the
potential to cause injury. Pain afferents are activated by transduction of stimuli
by nociceptors at the site of injury and activate neurons in the spinal cord at
the level of their termination. This is then relayed up the spinal tracts to the
brain where pain is perceived (Meyer et al., 1994, Textbook of Pain, 13-44).
The activation of nociceptors aclivates two types of afferent nerve fibres.
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Myelinated A-delta fibres transmit rapidly and are responsible for sharp and (9
stabbing pain sensations, whilst unmyelinated C fibres transmit at a slower
rate and convey a dull or aching pain. Moderate to severe acute nocicefitive
pain is a prominent feature of pain from central nervous systern trauma,
strains/sprains, burns, myocardial infarction and acute pancreatitis, post-
operative pain (pain following any type of surgical procedure), posttraumatic
pain, renal colic, cancer pain and back pain. Cancer pain may be chronic pain
such as turnour related pain (e.g. bone pain, headache, facial pain or visceral
pain) or pain associated with cancer therapy (e.g. posichemotherapy
syndrome, chronic postsurgical pain syndrome or post radiation syndrome).
Cancer pain may also occur in response to chemotherapy, immunotherapy,
hormonal therapy or radiotherapy. Back pain may be due to herniated or
ruptured intervertabral discs or abnormalities of the lumber facet joints,
sacroiliac joints, paraspinal muscles or the posterior longitudinal ligament.
Back pain may resolve naturally but in some patients, where it lasts over 12
weeks, it becomes a chronic condition which can be particularly debilitating.

Neuropathic pain is currently defined as pain initiated or caused by a primary
lesion or dysfunction in the nervous system. Nerve damage can be caused by
trauma and disease and thus the term ‘neuropathic pain’ encompasses many
disorders with diverse aetiologies. These include, but are not limited to,
peripheral neuropathy, diabetic neuropathy, post herpetic neuralgia, trigeminal
neuralgia, back pain, cancer neuropathy, HIV neuropathy, phantont limb pain,
carpal tunnel syndrome, central post-stroke pain and pain associated with
chronic alcoholism, hypothyroidism, uremia, multiple sclerosis, spinal cord
injury, Parkinson's disease, epilepsy and vitamin deficiency. Neuropathic pain
is pathological as it has no protective role. It is often present well after the
original cause has dissipated, commonly lasting for years, significantly
decreasing a patient’s quality of life (Woolf and Mannion, 1999, Lancet, 353,
1959-1964). The symptoms of neuropathic pain are difficult to treat, as they
are often heterogeneous even hetween patients with the same disease (Woolf
& Decosterd, 1999, Pain Supp., 6, S141-S147; Woolf and Mannion, 1999,
Lancet, 353, 1959-1964). They include spontaneous pain, which can he
continuous, and paroxysmal or abnormal evoked pain, such as hyperalgesia
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(increased sensitivity to a noxious stimulus) and allodynia (sensitivity to a

normally innocuous stimulus). )

The inflammatory process is a complex series of biochemical and cellular
events, activated in response to tissue injury or the presence of foreign
substances, which results in swelling and pain (Levine and Taiwo, 1994,
Textbook of Pain, 45-56). Arthritic pain is the most common inflammatory
pain. Rheumatoid disease is one of the commonest chronic inflammatory
conditions in developed countries and rheumatoid arthritis is a common cause
of disability. The exact aetiology of rheumatoid arthritis is unknown, but
current hypotheses suggest that both genetic and microbiological factors may
be important (Grennan & Jayson, 1994, Textbook of Pain, 397-407). It has
been estimated that almost 16 million Americans have symptomatic
osteoarthritis (OA) or degenerative joint disease, most of whom are over 60
years of age, and this is expected to increase to 40 million as the age of the
population increases, making this a public health problem of enormous
magnitude (Houge & Mersfelder, 2002, Ann Pharmacother., 36, 679-686;
McCarthy et al.,, 1994, Textbook of Pain, 387-395). Most patients with
osteoarthritis seek medical attention because of the associated pain. Arthritis
has a significant impact on psychosocial and physical function and is known
to he the leading cause of disability in later life. Ankylosing spondylitis is also
a rheumatic disease that causes arthritis of the spine and sacroiliac joints. It
varies from intermittent episodes of back pain that occur throughout life to a
severe chronic disease that attacks the spine, peripheral joints and other body

organs.

Another type of inflammatory pain is visceral pain which includes pain
associated with inflammatory bowel! disease (IBD). Visceral pain is pain
associated with the viscera, which encomipass the organs of the abdominal
cavity. These organs include the sex organs, spleen and part of the digestive
system. Pain associated with the viscera can be divided into digestive visceral
pain and non-digestive visceral pain. Commonly encountered gastrointestinal
(Gl) disorders that cause pain include functional bowel disorder (FBD) and
inflammatory bowel disease (IBD). These Gl disorders include a wide range of
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disease states that are currently only moderately controlled, including, in
respect of FBD, gastro-esophageal reflux, dyspepsia, irritable bowel
syndrome (IBS) and functional abdominal pain syndrome (FAPS), and, in
respect of IBD, Crohn's disease, ileitis and ulcerative colitis, all of which
regularly produce visceral pain. Other types of visceral pain include the pain
associated with dysmenorrhea, cystitis and pancreatitis and pelvic pain.

It should be noted that some types of pain have multiple agtiologies and thus
can be classified in more than one area, €.g. back pain and cancer pain have

both nociceptive and neuropathic components.

Other types of pain include:

> pain resulting from musculo-skeletal disorders, including myalgia,
fibromyalgia, spondylitis, sero-negative (non-rheumatoid) arthropathies, non-
articular rheumatism, dystrophinopathy, glycogenolysis, polymyositis and
pyomyositis;

> heart and vascular pain, including pain caused by angina, myocardical
infarction, mitral stenosis, pericarditis, Raynaud’s phenomenon, scleredoma
and skeletal muscle ischemia;

> head pain, such as migraine (including migraine with aura and migraine
without aura), cluster headache, tension-type headache mixed headache and
headache associated with vascular disorders; and

> orofacial pain, including dental pain, otic pain, burning mouth syndrome

and temporomandibular myofascial pain.

In another preferred embodiment, the 5-LO mediated disease, disorder, or
condition refers to pathological hepatic conditions. Hepatic conditions may
include, for example, cirrhosis of the liver, fatty liver, hepatitis, nonalcoholic
steatohepatitis (NASH), liver fibrosis, benign hepatic tumors and the like. In
this embodiment, the additional active agent(s) may be antivirals, peroxisome
proliferator-activated receptor (PPAR)-y ligands such as thiazolidinediones,

transforming growth factor 3 inhibitors and the like.

£
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In ancther preferred embodiment, the 5-LO mediated disease, disorder, f ?/
condition refers to ostenporosis. “N

condition refers to a metabolic syndrome.

In another preferred embodiment, the 5-LO mediated disease, disorder, or
condition refers to pathologically high cholesterol. In this embodiment, the
additional active agent(s) may be cholesterol modifying or modulating agents.
Examples of cholesterol modifying or modulating agents include but are not
limited to, HMG-CoA reductase inhibitors (or “statins”) such as lovastatin
(Mevacor), atorvastatin (Lipitor), pravastatin (Pravachol), and simvastatin
(Zocor); squalene monooxygenase inhibitors; squalene synthetase inhibitors
(also known as squalene synthase inhibitors), acyl-coenzyme A: cholesterol
acyltransferase (ACAT) inhibitors; probucol; niacin; fibrates such as clofibrate,
fenofibrate, and gemfibrizol; cholesterol absorption inhibitors; bile acid
sequestrants; and LDL (low density lipoprotein) receptor inducers.

In another preferred embodiment, the 5-LO mediated disease, disorder, or
condition refers to a cardiovascular condition. In this embodiment, the
additional active agent(s) may be mineralcorticoid receptor modulators, such
as eplerenone or spironolactong, an angiotensin converting enzyme (ACE)
inhibitor such -as quinapril (Accupril) or fosinopril (Monogril); an angiotensin
receptor antagonist; vitamin B-6 (also known as pyridoxine) and the
pharmaceutically acceptable salts thereof such as the HCI salt; vitamin B-12
(also known as cyanocobalamin); f-adrenergic receptor blockers; folic acid or
a pharmaceutically acceptable salt or ester thereof such as the sodium salt
and the methylglucamine salt; and anti-oxidant vitamins such as vitamin C
and E and beta carotene.

In another preferred embodirmnent, the 5-LO mediated disease, disorder, or
condition refers to a neoplasia. In this embodiment, the additional active
agent(s) may be Ipha-difluoromethylornithine (DFMO), 5-FU-fibrinogen,

acanthifolic acid, aminothiadiazole, brequinar sodium, carmofur, Ciba-Geigy
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CGP-30694, cyclopentyl cytosing, cytarabine phosphate stearate, cytarabine é g
conjugates, Lilly DATHF, Merrel Dow DDFC, dezaguanine, dideoxycytidine,
dideoxyguanosine, didoy, Yoshitomi DMDC, doxifluridine, Wellcome EHNA,
Merck & Co. EX-015, fazarabine, floxuridine, fludarabine phosphate, 5-
fluorouracil, N-(2'-furanidyl)-5-fluorouracil, Daiichi Seiyaku FO-152, isopropyl
pyrrolizing, Lilly LY-188011, Lilly LY-264618, methobenzaprim, methotrexate,
Wellcome MZPES, norspermidine, NCI NSC-127716, NCI NSC-264880, NCI
MSC-39661, MCI NSC-612567, Warner-Lambert PALA, pentostatin, piritrexim,
plicamycin, Asahi Chemical PL-AC, Takeda TAC-788, thioguanine, tiazofurin,
Erbamont TIF, trimetrexate, tyrosing kinase inhibitors, tyrosine protein kinase
inhibitors, Taiho UFT, uricytin, Shionogi 254-S, aldo-phosphamide analogues,
altretamine, anaxirone, Boehringer Mannheim BBR-2207, bestrabucil,
budotitane, Wakunaga CA-102, carboplati'n, carmusting, Chinoin-139,
Chinoin-153, chlorambucil, cisplatin, cyclophosphamide, Arnerican Cyanamid
CL-286558, Sanofi CY-233, cyplatate, Degussa D-19-384, Sumimoto
DACHP(Myr)2, diphenylspiromustine, diplatinum cylostatic, Erba distamycin
derivatives, Chugai DWA-2114R, ITI EQ9, elmustine, Erbamont FCE-24517,
estramustine phosphate sodium, fotemustine, Unimed G-6-M, Chinoin GYKI-
17230, hepsul-fam, ifosfamide, iproplatin, lomustine, mafosfamide, mitolactol,
Nippon Kayaku FK-121, NCI NSC-264395, NCI HNSC-342215, oxaliplatin,
Upjohn PCNU, prednimusting, Proter PTT-119, ranimustine, semustine,
SmithKline SK&F-101772, Yakult Honsha SN-22, spiromus-tine, Tanabe
Seiyaku TA-077, tauromustine, temozolomide, teroxirone, tetraplatin,
trimelamol, Taiho 4181-A, aclarubicin, actinomycin D, actinoplanone,
Erbamont ADR-456, aeroplysinin derivative, Ajinomoto AN-201-Il, Ajinomoto
AN-3, Nippon Soda anisomycins, anthracycling, azino-mycin-A, bisucaberin,
Bristol-Myers BL-6859, Bristol-Myers BMY-25067, Bristol-Myers BMY-25551,
Eristol-Myers BMY-26605, Bristol-Myers BMY-27557, Bristol-Myers BMY-
28438, Dbleomycin sulfate, bryostatin-1, Taiho C-1027, calichemycin,
chromoximycin, dactinomycin, daunorubicin, Kyowa Hakko DC-102, Kyowa
Hakko DC-79, Kyowa Hakko DC-E8A, Kyowa Hakko DC89-A1, Kyowa Hakko
DC92-B, ditrisarubicin B, Shionogi DOB-41, doxorukicin, doxorubicin-
fibrinogen, elsamicin-A, epirubicin, erbstatin, esorubicin, esperamicin-A1,
esperarmicin-Alb, Erbamont FCE-21954, Fujisawa FK-973, fostriecin, Fujisawa
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FR-900482, glidobactin, gregatin-A, grincamycin, herbimycin, idarubicin, [
illudins, kazusamycin, kesarirhodins, Kyowa Hakko KM -5539, Kirin Brewery )
KRI-8602, Kyowa Hakko KT-5432, Kyowa Hakko KT-5594, Kyowa Hakko
KT-6149, American Cyanamid LL-D49194, Meiji Seika ME 2303, menogaril,
mitomycin, mitoxantrone, SmithKline M-TAG, neoenactin, Nippon Kayaku NK-
313, Nippon Kayaku NKT-01, SRI International NSC-357704, oxalysine,
oxaunomycin, peplomycin, pilatin, pirarubicin, porothramycin, pyrindamycin A,
Tobishi RA-1, rapamycin, rhizoxin, rodorubicin, sibanomicin, siwenmycin,
Sumitomo SM-5887, Snow Brand SN-706, Snow Brand SN-07, sorangicin-A,
sparsomycin, SS Pharmaceutical SS-21020, SS Pharmaceutical SS-7313B,
SS Pharmaceutical SS-9816B, steffimycin B, Taiho 4181-2, talisomycin,
Takeda TAN-8G8A, terpentecin, thrazine, tricrozarin A, Upjohn U-73975,
Kyowa Hakko UCHN-10023A, Fujisawa WF-3405, Yoshitomi Y-25024
zorubicin, alpha-carotene, alpha-difluoromethyl-argining, acitretin, Biotec AD-
5, Kyorin AHC-52, alstoning, amonafide, amphethinile, amsacrine, Angiostat,
ankinomycin, anti-neoplaston A10, antinecplaston A2, antineoplaston A3,
antineoplaston A5, antineoplaston AS2-1, Henkel APD, aphidicolin glycinate,
asparaginase, Avarol, baccharin, batracylin, benfluron, benzotript, Ipsen-
Beaufour BIM-23015, bisantrene, Bristo-Myers BMY-10481, Vestar boron-10,
bromofosfamide, Wellcome BW-502, Wellcome BW-773, caracemide,
carmethizole hydrochloride, Ajinomoto CDAF, chlarsulfaquinoxalone, Chemex
CHX-2053, Chemex CHX-100, Warner-Lambert CI-921, Warner-Lambert Cl-
937, Warner-Lambert Cl-941, Warner-Lambert CI-958, clanfenur,
claviridenoneg, ICN compound 1259, ICN compound 4711, Contracan, Yakult
Honsha CPT-11, crisnatol, curaderm, cytochalasin B, cytarakbine, cytocytin,
Merz D-609, DABIS maleate, dacarbazine, datelliptinium, didemnin-B,
dihaematoporphyrin  ether, dihydrolenperone, dinaline, distamycin, Toyo
Pharmar DM-341, Toyo Pharmar DM-75, Daiichi Seiyaku DN-9693, elliprabin,
elliptiniurn  acetate, Tsumura EPMTC, ergotamine, etoposide, etretinate,
fenretinide, Fujisawa FR-57704, gallium nitrate, genkwadaphnin, Chugai GLA-
43, Glaxo GR-63178, grifolan NMF-5N, hexadecylphosphocholing, Green
Cross HO-221, homoharringtonine, hydroxyurea, BTG ICRF-187, ilmofosine,
isoglutamine, isotretinoin, Otsuka JI-36, Ramot K-477, Otsuak K-76COONa,
Kureha Chemical K-AM, MECT Corp KI-8110, American Cyanamid L-623,
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MAP, marycin, Merrel Dow MDL-27048, Medco MEDR-340, merbarone,
merocyanine derivatives, methylanilinoacridine, Molecular Genetics MGI-136,

leukoregulin, lonidamine, Lundbeck LU-23-112, Lilly LY-186641, NCI (Usq'@

minactivin, mitonafide, mitoquidong, mopidamol, motretinide, Zenyaku Kogyo
MST-16, N-(retinoyl)amino acids, Misshin Flour Milling N-021, N-acylated-
dehydroalanines, nafazatrom, Taisho NCU-190, nocodazole derivative,
Mormosang, NCI NSC-145313, NCI NSC-361456, NCI NSC-604732, NCI
NSC-95530, octreotide, Ono ONO-112, oquizanocing, Akzo Org-10172,
pancratistatin, pazellipting, Warner-Lambert PD-111707, Warner-Lambert PD-
115934, Warner-Lambert PD-131141, Pierre Fabre PE-1001, ICRT peptide D,
piroxantrong, polyhaematoporphyrin, polypreic acid, Efamol porgphyrin,
probimane, procarbazine, proglumide, Invitron protease nexin |, Tobishi RA-
700, razoxane, Sapporo Breweries RBS, restrictin-P, retellipting, retinoic acid,
Rhone-Poulenc RP-49532, Rhone-Poulenc RP-56976, SmithKline SK&F-
104864, Sumitomo SM-108, Kuraray SMANCS, SeaPharm SP-10094, spatol,
spirocyclopropane derivatives, spirogermanium, Unimed, SS Pharmaceutical
S§S-5654, strypoldinone, Stypoldione, Suntory SUN 0237, Suntory SUN 2071,
superoxide dismutase, Toyama T-506, Toyama T-680, taxol, Teijin TEI-0303,
teniposide, thaliblastine, Eastman Kodak TJB-29, tocotrienol, Topostin, Teijin
TT-82, Kyowa Hakke UCN-01, Kyowa Hakko UCN-1028, ukrain, Eastman
Kodak USB-006, vinblasting sulfate, vineristing, vindesine, vinestramide,
vinorelbing, vintriptol, vinzoliding, withanolides, Yamanouchi YM-534,
uroguanylin, combretastatin, dolastatin, idarubicin, epirubicin, estramustine,
cyclophosphamide, 9-amino-2-(S)-camiptothecin, topotecan, irinotecan
(Camptosar), exemestane, decapeptyl (tryptorelin), or an omega-3 fatty acid
may be administered with the compounds of the present invention.

In another preferred embodiment, the 5-LO mediated disease, disorder, or
condition refers to a neurodegenerative disease, in particular Alzheimer's
disease.

Besides being useful for human treatment, compounds of the present
invention are also useful for veterinary treatment of cornpanion animals, exotic

animals and farm animals, including mammals for the treatment of a 5-LO
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mediated disease, disorder or condition disclosed in the present disclosure
As a matter of example, the compounds of the present invention are useful for
the treatment of a 5-LO mediated disease, disorder, or condition in a horse,

dog, or cat.

In another aspect, the present invention relates to a comhination particularly
for treating a 5-LO-mediated disease, disorder or condition, said combination
comprising a compound of formula (1), or a pharmaceutically acceptable salt
or solvate thereof, and one or more additional therapeutic agents. The
combinations of the invention may further contain one or more

pharmaceutically acceptable excipients.

The therapeutic agents of a combination of the invention can be co-
administered to a patient to obtain some particularly desired therapeutic end
result such as the treatment of any one or more of the diseases, disorders, or

conditions mentioned above, e.g. those listed in Table |.

As used herein, the terms “co-administration”, “co-administered” and “in
combination with”, referring to the compounds of the invention and one or
more other therapeutic agents, is intended o mean, and does refer to and
include the following:

> sirnultaneous administration of such comhination of compound(s) of the
invention) and therapeutic agent(s) to a patient in need of treatment, when
such components are formulated together into a single dosage form which
releases said components at substantially the same time to said patient,

> substantially simultaneous administration of such combination of
compound(s) of the invention and therapeutic agent(s) to a patient in need of
treatment, when such components are formulated apart from each other into
separate dosage forms which are taken at substantially the same time by said
patient, whereupon said components are released at substantially the same
time to said patient,

> sequential administration of such combination compound(s) of the
invention and therapeutic agent(s) to a patient in need of treatment, when
such components are formulated apart from each other into separate dosage
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forms which are taken at consecutive times by said patient with a signiﬁcan{
time interval belween each administration, whereupon said components are
released at substantially different times to said patient; and

> sequential administration of such combination of compound(s) of the
invention and therapeutic agent(s) to a patient in need of treatment, when
such components are formulated together into a single dosage form which
releases said components in a controlled manner whereupon they are
concurrently, consecutively, and/or overlappingly administered at the same
and/or different times by said patient, where each part may be administered
by either the same or different route.

Suitable examples of therapeutic agents which may be used in combination
with a compound of the invention, or a pharmaceutically acceptable salt,
solvate or composition thereof, include those of Table Il below. Among the
numerous therapeutic agents that may be co-administered with the

compounds of this invention, are one or more 5-LO inhibitors known in the art.

Table Il

(a) 5-lipoxygenase activating protein (FLAP) antagonists;

(b) Leukotriene antagonists (LTRAs) including antagonists of LTB4, LTCy,
LTDq4, and LTE,;

(¢) Histamine receptor antagonists including H1 and H3 antagonists;

(d) aq- and p-adrenoceptor agonist vasoconstrictor sympathomimetic agents
for decongestant use;

(e) muscarinic M3 receptor antagonists or anticholinergic agents;

(f) PDE inhibitors, e.g. PDE3, PDE4 and PDE5 inhibitors, such as
theophylline;

(g) Sodium cromoglycate;

(h) COX inhibitors both non-selective and selective COX-1 or COX-2 inhibitors
(such as NSAIDs);

(i) glucocorticosteroids or DAGR (dissociated agonists of the corticoid
receptor);

() Monoclonal antihodies active against endogenous inflammatory entities;

(k) p2 agonists, including long-acting p2 agonists;
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(1) Integrin antagonists;

(m) Adhesion molecule inhibitors including VLA-4 antagonists;

(n) Kinin-B4 - and B -receptor antagonists;

(o) Immunosuppressive agents, including inhibitors of the IgE pathway, and
cyclosporin;

(p) Inhibitors of matrix metalloproteases (MMPs), e.g., MMP9, and MMP12;

(q) Tachykinin NKy, NKz and NK; receptor antagonists;

(r) Protease inhibitors, e.g., elastase;

(s) Adenosine A2a receplor agonists and A2b antagonists;

(t) Inhibitors of urokinase;

(u) Compounds that act on dopamine receptors, e.g. D2 agonists;

(v) Modulators of the NFxB pathway, e.g. IKK inhibitors;

(w) modulators of cytokine signaling pathways such as syk kinase, JAK
kinase inhibitors, p38 kinase, EGF-R or MK-2;

(x) Agents that can be classed as mucolytics or anti-tussive, and
mucokingtics;

(y) Antibiotics;

(z) Antivirals;

(aa) Vaccines;

(bb) Chemokines;

(cc) Epithelial sodium channel (ENaC) blockers or Epithelial sodium
channel (ENaC) inhibitors;

(dd) P2Y2 Agonists and other Nucleotide receptor agonists;

(ee) Inhibitors of thromboxane;

(ff) Niacin;

(gg) Inhibitors of PGD. synthesis and PGD: receptors (DP1  and
DP2/CRTH2);

(hh)  Adhesion factors including VLAM, ICAM, and ELAM,;

(i) Statins or other treatments for hypercholesterolemia; cholesterol and lipid
absorption inhibitors (e.g., nicotinic acid, niacin, cholesterol transporters)

(ij) Diuretics;

(kk)  Calcium channel blockers.
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In one embodiment, the combination of the invention comprises a cormpound /
of forrula (1) or a pharmaceutically acceptable salt or solvate thereof, and any
one of the compounds listed in Table Il for the treatment of a 5-LO mediated
disease, disorder, or condition. According to another embodiment of the
invention, said 5-LO mediated diseases, disorder or condition is selected from

those listed in Table |.

In a highly preferred embodiment, a combination of the invention comprises a
compound of formula (I} or a pharmaceutically acceptable salt or solvate
thereof, and a glucocorticosteroid or a DAGR (dissociated agonist of the
glucocorticoid receptor). Examples of Glucocorticosteroids include, but are not
limited to, prednisone, prednisolone, flunisolide, triamcinolone acetonide,
bechlometasone  dipropionate,  budesonide, fluticasone  propionate,
ciclesonide and mometasone furoate. Examples of DAGR compounds useful
in combination with compounds of the present invention include, hut are not
limited to, those described in international patent application publications
WO/2000/06522 and WO/2004/005229.

In a highly preferred embodiment, a combination of the invention comprises a
compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, and a COX inhibitor, either non-selective or selective COX-1 or COX-
2 inhibitors (NSAIDs) such as ibuprofen or celecoxib, or a pharmaceutically
acceptable salt thereof.

In a highly preferred embodiment, a combination of the invention comprises a
compound of formula (I) or a pharmaceutically acceptakble salt or solvate
thereof, and a B2 agonist. Examples of 2 agonists include, but are not limited
to, salmeterol, formeterol, QAB-149 and carmoterol.

In a highly preferred embodiment, a cornbination of the invention comprises a
compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, and a muscarinic M3 receptor antagonist or an anticholinergic agent.
Examples of M3 receptor antagonists include, but are not limited to,
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tiotropium, ipatropium, oxitropium, perenzepine, tiospium, aclidinium an

telenzepine.

In a highly preferred embodiment, a combination of the invention comprises a
compound of formula (1) or a pharmaceutically acceptable salt or solvate
thereof, and a histamine receptor antagonist, a examples of which includes an
H1, H3 or H4 antagonist. ‘

In a different embodiment, a comhination of the invention comprises a
compound of formula (l) or a pharmaceutically acceptable salt or solvate
thereof, and a diuretic. The diuretic may be selected from several known
classes, such as thiazides and related sulfonamides, potassium-sparing
diuretics, loop diuretics and organo mercurial diuretics. Nonlimiting examples
of thiazides are bendroflumethiazide, benzthiazide, chlorothiazide,
cyclothiazide, hydrochlorothiazide, hydroflumethiazide, methylclothiazide,
polythiazide and trichloromethiazide. Nonlimiting examples of potassium-
sparing diuretics are triameterene and amiloride. Nonlimiting examples of loop
diuretics, i.e. diuretics acting on the ascending limb of the loop of Henle of the
kidney, are torsemide, bumetanide, furosemide and ethynacrylic acid.
Nonlimiting examples or organo mercurial diuretics are mercaptomerin

sodium, merethoxylline, procaine and mersalyl with theophylline.

In a different embodiment, a combination of the invention comprises a
compound of formula (I) or a pharmaceutically acceptable salt or solvate
thereof, and a calcium channel blocker. In one embodiment, the calcium
channel blocker is selected from the group consisting of felodipine,
amlodipine, nifediping, verapamil HCI, nicardipine HCI, diltiazem HCI,
aranidipine, atosiban, barnidipine, buflomedil, cilnidipine, docosahexaenoic
acid, efonidipine HCI, fasudil, isradipine, lacidiping, lercanidipine, lomerizine,
manidipine, nifelan, nilvadipine, nimodiping, Teczem, verelan, plendil,
nisoldipine, nitrendipine, mebefradil and bepridil HCI. In another embodiment,
the calcium channel blocker is selected from the group consisting of NS-7,
NW-1015, SB-237376, SL-34.0829-08, terodiling, R-verapamil, bisaramil, CAl,
ipenoxazone, JTV-519, S-312d, SD-3212, tamolarizine, TA-993, vintoperol,
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YM-430, CHF-1521, elgodipine, furnidipine, L-651582, oxodigine, ranolazine,
AE-0047, azelnidipine, dotarizing, lemildiping, pranidiping, semotiadil,

temiverine HCI, tenosal, vatanidipine HCI and ziconotide.

The following examples illustrate the preparation of the intermediates and
compounds of the formula (1).

PREPARATIONS

Intermediate 1
4-(3-bromophenyl)-tetrahydro-2H-pyran-4-carboxamide
4-(3-bromophenyl)tetrahydro-2H-pyran-4-carbonitrile made by the procedures
described in EP 10381144 (1.05 kg, 3.95 mole) was stirred in 98% H=SO4
(3.00L) at room temperature for about 40h. The mixture was then poured onto
ice and the very fine suspension was filtered and washed with H-0 thoroughly
until pH of wash is neutral. The white solid was washed with hexanes and was
then dried in vacuo at 35-40 °C to give 1119 g (99.8% yield) of product in
99.9% purity. LC/MS: 57:-100% CH3CN:H20-0.01%TFA gradient over 10
minutes: 4.68 min. (M+H)*. 'H NMR (400 MHz, DMSO-dg) 5 ppm 7.50-7.49
(m, 1 H), 7.43-7.40 (m, 1 H), 7.36-7.30 (m, 1 H), 7.27 (d, J=7.92 Hz, 1 H) 7.06
(s, 1 H), 5.00 (brs, 1 H) 3.71 (dt, J=11.7, 3.7 Hz, 2 H), 3.42 (t, J=10.7 Hz, 2 H),
2.38 (d, J=13.6 Hi, 2 H), 1.75 (td, J=12.2, 4.3 Hz, 2 H).

Intermediate 2
4-(3-(triisopropylsilylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide
Alternative 1
4-(3-Bromophenyl)-tetrahydro-2H-pyran-4-carboxamide prepared in step 1
(300 g (1.06 mole), sodium tert-butoxide (122 g, 1.27 mole), Pd(OAc)2 (4.74 g
0.0211 mole) and DIPPF (1,1-his(diisopropylphosphino)ferrocene) (10.6 g
0.0253 mole) were placed in a flask which was evacuated and filled with N: 3
times. Anhydrous dioxane (2.3 L) was added and the mixture was stirred at
room temperature for 1h. To the mixture was added triisopropylsilane thiol
(221 g 1.16 mole) and the resulting mixture was heated to reflux. Reflux was
stopped after 1h and the mixture was allowed to cool to room temperature.
The mixture was then poured into ethyl acetate (71) which was then washed



WO 2009/009044 PCT/IB2008/054873
66

with H.O (2X4L) and brine (2L). The combined agueous washes were back(,\
extracted with ethyl acetate (3L) which was then washed with H-O (2x2L) and
brine (1L). The combined organic layers were dried over MgSOy, filtered and
concentrated to dryness. Ethyl acetate (0.5L) was added to the solid and the
5 mixture was stirred on the rotary evaporator to give a fine suspension.
Hexanes (1.5L) was then added and the suspension was allowed to stand for
1 hour. The solid was filtered, washed with 1:1 ethyl acetate-hexanes (1L) and
then hexanes. The resulting brown solid was dried in vacuo to give 334 g
(80% yield) of the product in 99% purity. A second crop was obtained from the
10 filtrate which was washed as before and dried to give an additional 15 g
product for a tolal yield of 84%. LC/MS: 5%-100% CH3CM:H20-0.01%TFA
gradient over 10 minutes: 9.35 min. 394.1 (M+H)". '"H NMR (400 MHz, CDCl3)
S ppm 7.52-7.51 (m, 1 H) 7.42-7.39 (m, 1 H), 7.22-7.21 (m, 2H), 5.35 (brs, 1
H), 5.13 (brs, 1 H) 3.78-3.75 (m, 4 H) 2.36-2.32 (m, 2 H), 2.06-2.00 (m, 2 H),
15 1.27-1.16 (m, 3 H), 1.05 (d, J=7.25 Hz, 18H).

Alternative 2
Purge a 3-neck flask (overhead stirrer, nitrogen inlet, serum cap) with
nitrogen. Add 4-(3-Bromophenyl)-tetrahydro-2H-pyran-4-cart:oxamide
20 prepared in step 1 (10 g, 0.03519 mole). Add sodium t-butoxide (4.1 g,
0.04223 moles). Add anhydrous toluene. Toluene should ke as dry as
possible, < 0.01 % water by KF is sufficient. Initiate stirring. Purge the reaction
mixture with 4 vacuum / nitrogen purge cycles, maintaining 60 torr vacuum for
30 seconds with each cycle. Add the thiol (9.1 g, 0.04223 moles) assuring that
25 oxygen is not introduced into the vessel. Heat to 75°C. Add PdCI2(diphenyl-
phosphino ferrocene) (0.252 g, 0.00035 moles). Continue heating to reflux
(reaction temperature about 107°C) for a minimum of 1 hour. The mixture

should reach reflux within 30 minutes.

30 Cool the reaction mixture to 25°C. Add ethyl acetate (300 mL, 30 mL/g) and
stir the resulting suspension for 30 min. Filter the suspension through celite
(30 g). Rinse the celite with ethyl acetate for rinse (100 mL, of product to be
rinsed), combining filtrates. Concentrate the filtrate via vacuum distillation at
70 torr at 30°C until 20% of the filtrate volume has been removed. Add
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hexane (200 mL, 20 mL/g of product to be crystallized) for crystallization to <
the slurry over 5 minutes. Stir and cool the mixture to 5°C. Maintain the
mixture at 5°C for a minimum of 1 hour. Isolate product by filtration. Rinse the
cake with hexane (100 mL, of product to be rinsed). Dry the cake on the filter

5 to LOD of no more than 5%. Dry the solid at 45-50°C under vacuum to an
LOD of no more than 1.5%. Yield 12 grams (85% yield). Any mL/g amount

indicated above is referred to grams of bromo carboxamide.

Intermediate 3
10 5-(4-bromophenyl)-1-methyl-1H-pyrazole
Alternative 1
A N,N'-dimethylformamide (15 mL) solution of 4-bromoacetophenone (10.60
g, 5325 mmols) and N,N’-dimethylformamide dimethyl acetal (2.5
equivalents) was heated at 125 degrees Celcius for 3 hours. The dark red
15 solution was cooled to room termperature. The volatiles were removed by
rotary evaporation providing a red viscous oil. To this substance was added
anhydrous N,N’-dimethylforramide (15 mL) and methyl hydrazine (7.6 g, 160
mmols, 3 equivalents). The mixture was slirred at room temperature for 1 hour
and then heated' at 75 degrees Celcius for 4 hours. The volatiles were
20 removed by rotary evaporation and the crude residue was taken up in a small
volume of methylene chloride. This red solution was applied to a cartridge of
silica gel. The cartridge was eluted with a 20:30 mixture of ethyl acetate and
hexanes, respectively. The appropriate fractions were combined and
concentrated to produce 12.5 g of a white solid.
25 1H HMR (400 MHz, CHLOROFORM-d/) & ppm 3.87 - 3.95 (m, J=2.22 Hz, 3 H)
6.29 - 6.36 (m, 1 H) 7.31 (dd, J=8.36 Hz, 2 H) 7.52 - 7.56 (m, 1 H) 7.62 (dd,
J=2.05 Hz, 2 H).

Alternative 2

30 4-bromoacetophenone (20.0 g; 0.10 mole) and N,N-dimethylformamide
dimethylacetal (28.5 mL; 0.20 mole) were mixed together in DMF (12 mL) and
heated to 110°C for 4 hours. The methanol and water that were generated
during the reaction were distilled (6.2 mL). The mixture was cooled to 25°C.
Methyl t-butyl ether (100 mL) and methylhydrazine (21.2 mL; 0.40 moles)
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were added and the mixture was stirred over night. The reaction mixture wa
washed with 1 M aqueous ammonium chloride (3 x 40 mL) and water (40 mLﬁ
The organic phase was dried by azeotropic distillation using a Dean-Stark
apparatus. As an alternative to distillation, the solution was dried through an
anhydrous magnesium sulfate cartridge. The solution was filtered through a
silica gel cartridge (60 g). The product was flushed from the cartridge with
methyl t-butyl ether. The fraction(s) containing product were combined and
concentrated to about 70 mL by distillation. Heptane (120 mL) was added and
distillation was continued until the pot temperature reached 98.4 °C. About
100 mL of distillate was collected. The mixture was cooled to 40 °C. The
mixture was seeded and the temperature was maintained at 40 °C for 30
minutes while crystallization was initiated. The mixture was slowly chilled to 0
*C over 90 minutes. The mixture was held at 0 °C for 30 minutes. The mixture
was filtered and the solid was washed (3 x) with chilled (0°C) heptane. The
solid was dried on the filter. A cream-colored, crystalline solid (16.3 g; 68%
yield) was obtained. The NMR data of the litle compound are as per
alternative 1.

Comparative example 1

4-[3-({4-[1-(2-hydroxyethyl)-1H-pyrazol-5-
yllphenyl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 4-{3-[(4-acetylphenyl)thiolphenylitetrahydro-2H-pyran-

4-carboxamide.

4-fluoroacetophenone (3.0 g, 21.7 mmols) and 4-{3-
[(triisopropylsilyl)thio]phenylitetrahydro-2H-pyran-4-carboxamide (8.5 g, 21.7
mols) and tetracthylammonium hydrochloride (6.9 g, 42 mmols) were
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suspended in anhydrous toluene (50 ml) under an atmosphere of nitrogen. To -

this mixture was added 1.0 M potassium t-butoxide in THF (43 ml, 43 mmols).
The stirring mixture was then heated at 80 degrees Celsius for 12 hours. The
heterogeneous mixture was allowed to cool to room temperature. Ethyl
acetate (100 ml), and 1.0 N HCI (aqg) (43 ml) and water (50 ml) were added to
the mixture. The layers were vigorously mixed stirred for one hour. The
insoluble product was collected by suction filtration, washed with water and
ethyl ether (4 x 50 ml) and dried under vacuum to afford a beige solid that was
not purified further (4.80 g, 13.5 mmols, 62 %). Reverse Phase LCMS M+H =
356.2, Retention Time 3.03 min, 5% to 95% acetonitrile over 4 min., aqueous
buffer with 0.1% TFA.

Step 2: Preparation of N-[(1E)-(dimethylamino)methylene]-4-[3-({4-[(2E)-3-
(dimethylamino)prop-2-enoyl]zhenylithio)phenylltetrahydro-2H-pyran-4-

carboxamide.
4-{3-[(4-acetylphenyl)thio]phenyl}tetrahydro-2H-pyran-4-carboxamide (3.5 g,
9.2 mmols) was added to anhydrous DMF (3 rml). Next, the dimethylacetal of
DMF (3.5 g, 29 mmols) was added. The solution was then heated at 100
degrees Celsius for five hours. The volatiles were removed by rotary
evaporation at reduced pressure to afford a dark red oil. The oil was dissolved
in methylene chloride and applied to a column of silica gel. The calumn was
eluted with a 1:1 Heptane/Ethyl acetate mixture, respectively. The fractions
containing the product were combined and concentrated to provide a tan solid
(2.8 g, 6.8 mmols, 69 %). 1TH NMR (400 MHz, DMSO-d;) d ppm 1.69 - 1.82
(m,2H)2.52-2.59(m,2H)285(s,3H)2.91(s,3H)3.08(s,3H)3.15¢(s, 3
H)3.36 - 3.47 (m, 2 H) 3.67 - 3.83 (m, 2 H) 5.81 (d, J=12.29 Hz, 1 H) 7.22 (d,
J=819Hz, 2H)7.25-7.30 (m, 1 H)7.34-7.42 (m, 2 H) 7.44 - 7.50 (m, 1 H)
7.72 (d, J=12.29 Hz, 1 H) 7.84 (d, J=8.53 Hz, 2 H) 8.35 (s, 1 H)

Step 3: Preparation of 4-["-('{4-[1 -(2-hydroxyethyl)-1H-pyrazol-5-

yllphenylithio)phenylltetrahydro-2H-pyran-4-carboxamide.
N-[(1E)-(dimethylamino)methylene]-4-[3-({4-[(2E)-3-(dimethylamino)prop-2-
enoyllphenyllthio)phenyljtetrahydro-2H-pyran-4-carboxamide (50 mig, 0.011
mmiols) and 2-hydroxyethylhydrazine (152 mg, 1.0 mmols) were stirred in

e
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DMF (1 ml) at 80 degrees Celsius for twelve hours. The reaclion mixture was
cooled to room temperature and the volatiles were evaporated. The residue
was dissolved in a small volume and DMSO and purified using reverse phase
HPLC (acetonitile/water gradient). The fractions containing pure product were
combined and concentrated to afford a white solid (21 mg, 45 %) 1H NMR
(400 MHz, DMSO-dg) d pprn 1.71 - 1.86 (m, 2 H) 2.38 (d, J=13.18 Hz, 2 H)

3.38 - 3.51 (m, 2 H) 3.63 - 3.80 (M, 4 H) 4.08 (t, J=5.86 Hz, 2 H) 4.8 (t,

J=4.39 Hz, 1 H) 6.33 (d, J=1.46 Hz, 1 H) 7.00 (br. s., 1 H) 7.22 (br. 5., 1 H)
7.26 (d, J=7.32 Hz, 1 H) 7.32 (d, J=8.05 Hz, 2 H) 7.36 - 7.41 (m, 2 H) 7.45 (s,
1 H) 7.47 - 7.50 (m, 1 H) 7.52 (d, J=8.05 Hz, 2 H). HRMS calc M+H:
4241695, found: 424.1661.

Example 1

/\ Cl

4-(3-{[3-chloro-4-(1-methyl-1H-pyrazol-5-
yl)phenyljthio}phenyl)tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 5-(4-bromo-2-chlorophenyl)-1-methyl-1H-pyrazole.

0.379 gm of 4’-bromo-2’-chloroacetophenone (~95% pure) was placed under
nitrogen and dissolved in 7.5 mL of anhydrous N,N-dimethyl formamide. 0.80
mL of dimethylformamide dimethyl acetal was added, and the mixture was
refluxed for 30 minutes. The reflux condenser was then replaced with a
distillation head, and the mixture was distilled until the distillation head
temperature reached 150°C. The mixture was cooled to room temperature,
0.18 mL of methylhydrazine was added, and the mixture was refluxed for 30
minutes. The reaction mixture was cooled, diluted into diethyl ether, extracted
4 times with 5% aqueous sodium chloride, dried with magnesium sulfate,
fitered, and flash chromatographed on silica gel to give 0.370 gm of a
colorless oil. LCMS (M+H) 271; 1H NMR (400 MHz, DMSO-d;) & ppm 3.64 (s,

7
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3 H) 6.36 (d, J=1.88 Hz, 1 H) 7.42 (d, J=8.32 Hz, 1 H) 7.51 (d, J=1.88 Hz, 1
H) 7.69 (dd, J=8.32, 1.88 Hz, 1 H) 7.94 (d, J=1.88 Hz, 1 H).

Step 2: Preparation of 4-(3-{[3-chloro-4-(1-methyl-1H-pyrazol-5-

yphenyllthio}phenyl tetrahydro-2H-pyran-4-carboxamide.
4682 mg of  4-{3-[(trisopropylsilyl)thio]phenyl}tetrahydro-2H-pyran-4-
carboxamide, 287.4 mg of 5-(4-bromo-2-chlorophenyl)-1-methyl-1H-pyrazole,

844 mg of tetrakis(triphenylphosphine)palladium, 37.7 mg of bis[(2-
diphenylphosphino)phenyl] ether, 180.0 mg of cesium fluoride, and 191.1 mg
of tetracthylammonium chloride monohydrate were placed in a septum-sealed
vial and evacuated/nitrogen filled three times. 6 mL of anhydrous isopropanol
was added, followed by the addition of 1.07 mL of 1.0 M potassium t-butoxide
in tetraydrofuran. The mixture was stirred at room temperature for 5 minutes
and then heated at 80°C for 40 minutes. The reaction mixture was cooled,
diluted into ethyl acelate, extracted with 5% aqueous potassium carbonate,
dried with magnesium sulfate, filtered and purified by flash chromatography to
give 410.2 mg of product. HRMS (M+H) calc. 428.1199, found 423.1172; 1H
HNMR (400 MHz, DMSO-d) & ppm 1.73 - 1.89 (m, 2 H) 2.42 (d, J=13.43 Hz, 2
H) 3.41 - 3.53 (m, 2 H) 3.63 (s, 3 H) 3.67 - 3.77 (m, 2 H) 6.33 (d, J=2.15 Hz, 1
H) 7.07 (s, 1 H) 7.21 (dd, J=8.19, 2.01 Hz, 1 H) 7.29 (s, 1 H) 7.38 (d, J=1.83
Hz, 1TH)739-743 (M, 2H) 745 - 749 (m, 2 H) 7.49 (d, J=1.88 Hz, 1 H)
7.54 (s, 1 H).

Example 2
NP ‘ ,',;)7\, O

g iy O

4-(3-{[3-Cyano-4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 5-bromo-2-(1-methyl-1H-pyrazol-5-y)benzonitrile.

%@
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5-Bromo-2-iodobenzonitriie  (0.30 g, 1.0 mmol), (1-methyl-1H-pyrazol-5-
yl)boronic acid (188 mg, 1.5 mmol), dichlorof1,1'-
bis(diphenylphosphino)ferrocene] palladium(ll) dichoromethane adduct (26
mg, 0.05 mmol) and cesium carhonate (651 mg, 2.00 mmol) were stirred
together at 80 degrees Celsius in a solvent mixture of 3:1 dioxane/water (5
mL), respectively, for one hour. The reaction mixture was allowed to cool to
roor temperature and water (25 mL) and 1 N HCI (5 mL) were added. The
product was extracted into methyene chloride. The organic mixture was
concentrated by rotary evaporation to a small volume which was applied to a
40 g cartridge of silica gel. The cartridge was eluted with a 70:30 mixture of
hexanes-acetone, respectively. The fractions containing the product were

combined and concentrated to give a white solid as product. (210 mg, 80 %

Step 2: Preparation of 4-(3-{[3-cyano-4-(1-methyl-1 H-pyrazol-5-

yhphenyvllthio\phenytetrahydro-2H-pyran-4-carboxamide.

A mixture of 5-bromo-2-(1-rmethyl-1H-pyrazol-5-yl)benzonitrile (160 mg, 0.61
mmol), 4-{3-[(triisopropylsilyl)thio]phenylitetrahydro-2H-pyran-4-carboxamide
(264 mg, 0.67 mmol), tetrakis(triphenylphosphine)palladium(0) (70 mg, 0061
mmol), bis[(2-diphenylphosphino))phenyl ether (32.8 mg mg, 0.061 mmol),
tetracthylammonium chloride monohydrate (251 mg, 1.52 mmol) and cesium
carbonate (497 mg, 1.5 mmol) in anhydrous dioxane (5 mL) was heated for 4
hours at 90 degrees Celsius in an atmosphere of nitrogen. The reaction
mixture was cooled to room temperature. 1 N HCI (4 mL) was added followed
by water (20 mL). The mixture was extracted with methylene chloride (3 x 15
mL). The combined extracts were dried (sodium sulfate) and concentrated to
provide the crudé product mixture. The residue was dissolved in a small
volume of methyene chloride and applied to a 120 g cartridge of silica gel.
The product was eluted using a mixture of 6:4 methylene chloride/acetone,
respectively. Product fractions were combined and evaporated to a give a
light brown solid (70 mg, 27 %). 1H NMR (400 MHz, DMSO-cf) & ppm 1.75 -
1.91 (m,2H)2.42 (d, J=13.54 Hz, 2 H) 3.43 - 3.54 (m, 2 H) 3.69 - 3.280 (m, 5
H) 6.51 (s, 1 H) 7.03 (br.s., 1H)7.26 (br.s.,, 1H)7.39 - 744 (m, 1 H) 7.46 -

/7
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7.57 (m, 5 H) 7.58 - 7.66 (m, 1 H) 7.77 (s, 1 H); HRMS calc M+H: 419.1542, (
found 419.1534.

Compounds of examples 3-9 were made using the method described in
comparative example 1 using the appropriate hydrazine starting materials.

Example 3

L
W] ] '\J//'
O
HN

4-(3-{[4-(1-cyclopentyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-
pyran-4-carboxamide

1H NMR (400 MHz, DMSO-g) 3 ppm 1.47 - 1.63 (m, 2 H) 1.73 - 1.88 (m, 4 H)
1.89 - 2.04 (M, 4 H) 2.40 (d, J=13.54 Hz, 2 H) 3.47 (s, 2 H) 3.72 (d, J=11.35
Hz, 2 H) 4.67 (t, J=7.14 Hz, 1 H) 6.30 (d, J=1.46 Hz, 1 H) 7.02 (br. s., 1 H)
7.24 (br. s., 1 H) 7.30 (d, J=6.59 Hz, 1 H) 7.34 - 7.44 (m, 6 H) 7.50 (d, J=1.46
Hz, 1 H) 7.47 (5, 1 H); HRMS calc M+H: 448.2059, found: 448.2028.

Example 4

o)
H,N
0

NN )
| 7 S

4-(3-{[4-(1-cycloheptyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-
pyran-4-carboxamide

1H HMR (400 MHz, DMSO-dg) 3 ppm 1.38 (br. s., 2 H) 1.53 (br. 5., 5 H) 1.71
(or. s., 1 H) 1.77 (d, J=4.03 Hz, 1 H) 1.80 (br. s., 1 H) 1.86 (d, J=19.40 Hz, 1
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H) 1.85 (d, J=7.69 Hz, 1 H) 2.00 (t, J=10.25 Hz, 2 H) 2.00 (d, J=19.76 Hz, (/(
H) 2.40 (d, J=13.54 Hz, 2 H) 347 (s, 1 H) 3.72 (d, J=11.71 Hz, 2 H) 4.31 (d, /
J=4.76 Hz, 1 H) 6.28 (d, J=1.46 Hz, 1 H) 7.02 (br. s., 1 H) 7.24 (br. s., 1 H)
7.30 (d, J=6.59 Hz, 1 H) 7.35 - 7.44 (m, 6 H) 7.48 (d, J=8.42 Hz, 2 H); HRMS

5 calc M+H: 476.2372, found: 476.2369.

Example 5

4-(3-{[4-(1-cyclohexyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-

10 pyran-4-carboxamide

1H NMR (400 MHz, DMSO-¢f) & ppm 1.07 — 1.35 (m, 4 H) 1.59 (d, J=11.71
Hz, 2 H) 1.68 — 1.95 (m, 6 H) 2.38 (d, J=13.36 Hz, 2 H) 3.45 (t, J=10.70 Hz, 2
H) 3.70 (d, J=11.71 Hz, 2 H) 3.94 - 4.18 (m, 1 H) 6.26 (s, 1 H) 7.00 (br. S., 1

15 H)7.21 (br. S., 1 H) 7.25 - 7.51 (m, 9 H); HRMS calc M+H: 462.2215, found:
462.2215.

Example 6

m\
(W) ~GF 3
0
H,N
~NT X
\
N=

20  4-[3-({4-[1-(cyclopropylmethyl)-1H-pyrazol-5-
yllphenyl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide
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1H NMR (400 MHz, DMSO-dg) & ppm 0.14 (g, J=4.83 Hz, 2 H) 0.39 (d, J=6.59
Hz, 2 H) 1.08 (br. 5., 1 H) 1.73 - 1.34 (m, 2 H) 2.40 (d, J=13.54 Hz, 2 H) 3.47

PCT/IB2008/054873

y

(br.s., 2 H) 3.72 (d, J=11.35 Hz, 2 H) 4.00 (d, J=6.95 Hz, 2 H) 6.36 (d, J=1.46
Hz, 1 H) 7.02 (br. s., 1 H) 7.23 (br. s., 1 H) 7.28 (d, J=6.59 Hz, 1 H) 7.32 -
7.4 (m, 4 H) 743 - 7.49 (m, 3 H) 7.71 - 7.86 (m, 1 H); HRMS calc M+H:

434.1902, found: 434.1908.

Example 7
=N
\

4-[3-({4-[1-(cyclopentylmethyl)-1H-pyrazol-5-

yllphenyl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide

1H NMR (400 MHz, DMSO-ds) 3 ppm 1.01 - 1.11 (m, 1 H) 1.06 (d, J=5.86 Hz,
1 H) 1.39 - 1.50 (m, 6 H) 1.74 - 1.84 (m, 1 H) 1.79 (t, J=10.25 Hz, 2 H) 2.26
(d, J=7.32 Hz, 1 H) 2.40 (d, J=13.54 Hz, 2 H) 3.43 - 3.51 (m, 1 H) 3.71 (d,
J=11.71 Hz, 2 H) 4.04 (d, J=7.32 Hz, 2 H) 6.34 (d, J=1.16 Hz, 1 H) 7.02 (br.
s., 1 H)7.23 (br.s., 1 H) 7.27 (d, J=6.22 Hz, 1 H) 7.35 - 7.41 (m, 4 H) 7.48 (d,
J=1.83 Hz, 1 H) 7.45 (d, J=2.42 Hz, 3 H). HRMS calc M+H: 452.2215, found:

462.2208.

Example 8

4-(3-{[4-(1-ethyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-

4-carboxamide
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1H MMR (400 MHz, DMSO-d) 4 ppm 1.27 (t, J=7.14 Hz, 3 H) 1.68 - 1.86 (m,
2 H) 2.38 (d, J=13.72 Hz, 2 H) 3.45 (t, J=10.52 Hz, 2 H) 3.70 (d, J=11.71 Hz,
2 H) 4.09 (q, J=7.01 Hz, 2 H) 7.00 (br. s., 1 H) 7.12 - 7.52 (m, 11 H); HRMS
calc M+H: 408.1746, found: 408.1847.

Example 9

4-(3-{[4-(1-isopropyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-
pyran-4-carboxamide

1H NMR (400 MHz, DMSO-ck) dppm 1.34 (d, J=6.59 Hz, 6 H) 1.78 (t,
J=10.16 Hz, 2 H) 2.38 (d, J=13.17 Hz, 2 H) 3.45 (t, J=10.70 Hz, 2 H) 3.70 (d,
J=11.89 Hz, 2 H) 4.39 - 4.55 (m, 1 H) 7.00 (br. 5., 1 H) 7.16 - 7.53 (m, 11 H);
HRMS calc M+H: 422.1902, found: 422.2011.

Example 10

Z/ /\ NG

S
Lo

R N
0O

o)

N-Methyl-4-(3-{[4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide

4-(3-{[4-(1-Methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl))tetrahydro-2H-pyran-4-
cartoxamide (100 mg, 0.25 mmol) was suspended in anhydrous THF (10
mL). To this mixture was added sodium hydride (50% dispersion in mineral

oil, 25 mg). The mixture was stirred for 30 minutes at room temperature then
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iodomethane (0.14 g, 1.0 mmol) was added. The mixture was then stirred
overnight at ambient temperature. Water (2 mL) was then added slowly to the
reaction mixture. The pH was adjusted to approximately 5 by the addition of 1
N HCI. The product was extracted into methylene chloride and purified using
flash column chromatography with a mobile phase of 97:3 methylene chloride-
methanol, respectively. The fractions containing the product were combined
and concentrated to provide N-methyl-4-(3-{[4-(1-methyl-1H-pyrazol-5-
yl)phenyljthio}pheny)tetrahydro-2H-pyran-4-carboxamide as a white solid (82
mg, 79 %) 1H NMR (400 MHz, DMSO-¢fg) 6 ppm 1.78 - 1.89 (m, 2 H) 2.38 (d,
J=13.54 Hz, 2 H).3.3° -3.50 (m, 2 H) 3.66 - 3.75 (m, 2 H) 3.84 (s, 3 H) 6.41
(d, J=1.83 Hz, 1H)7.24 -7.31 (m, 1 H) 7.32 - 743 (m, 5 H) 7.46 (d, J=1.83
Hz, 1 H) 7.52 (d, J=8.42 Hz, 2 H) 7.58 - 7.66 (m, 1 H); HRMS calc M+H:
408.1746, found 408.1815.

Example 11

Cl
R l o fN\\N

H?_N/HO ~ S -

_ 0]
4-(3-{[5-chloro-6-(1-methyl-1H-pyrazol-5-yl)pyridin-3-
yllthio}phenyl)tetrahydro-2H-pyran-4-carboxamide

O

Step1: Preparation of 5-bromo-3-chloro-2-iodopyridine.

1.11 g of 5-bromo-2,3-dichloropyridine was placed under nitrogen in a dried
vial and dissolved in 12 ml of anhydrous 1,2-dichloroethane. 0.8362 mL of
iodotrimethylsilane was added, and the solution was heated at 80°C for 3
days. The reaction was cooled, diluted into ethyl acetate, extracted with
saturated aqueous potassium carbonate, extracted with aqueous ~0.5%
sodium metabisulfite, dried with magnesium sulfate, filtered, concentrated,
and purified by reverse phase chromatography. The product fractions were
combined, concentrated to remove most of the acetonitrile, diluted with ethyl
acetate and 10% aqueous potassium carbonate, extracted, dried with
magnesium sulfate, filtered, concentrated, and briefly vacuum dried to give
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0.439 gm of product. GCMS (M) 317, 'H NMR (400 MHz, DMSO-ds) & ppm
8.36 (d, J=2.15Hz, 1 H) 8.52 (d, J=2.15 Hz, 1 H).

Step 2: Preparation of 5-bromo-3-chloro-2-(1-methyl-1H-pyrazol-5-yhpyridine.
5 102.7 mg of 5-bromo-2,3-dichloropyridine, 52.8 mg of 1-methylpyrazole-5-
boronic acid, and 24.9 mg of 1,1'-bis(diphenylphosphino)ferrocene palladium
dichloride dichloromethane adduct were placed in a septum sealed vial and

evacuated/nitrogen filled three times. 2.00 mL of anhydrous dioxane and
0.630 of nitrogen saturated aqueous 2M cesium carbonate were added, and

10 the mixture was heated at 80°C for 20 minutes. The reaction was cooled, and
43.2 mg more of 1-methylpyrazole-5-toronic acid was added before heating
another 15 minutes. The reaction was cooled, diluted into ethyl acetate,
extracted with water, dried with magnesium sulfate, filtered, and flash
chromatographed to give 50.2 mg of product. LCMS (M+H) 27; '"H NMR (400

15 MHz, DMSO-dg) 5 ppm 3.79 - 3.88 (m, 3 H) 6.68 (d, J=1.88 Hz, 1 H) 7.54 (d,
J=1.88 Hz, 1 H) 8.53 (d, J=1.88 Hz, 1 H) 8.83 (d, J=2.15 Hz, 1 H).

Step 3: Preparation _of 4-(3-{[5-chloro-6-(1-methyl-1H-pyrazol-5-yl)pyridin-3-

yllthio}yphenyhtetrahydro-2 H-pyran-4-carboxamide.

20 906 mg of  4-{3-[(triisopropylsilyl)thio]phenyl}tetrahydro-2H-pyran-4-
carboxamide, 484 mg of 5-bromo-3-chloro-2-(1-methyl-1H-pyrazol-5-
yhpyriding, 14.0 mg of tetrakis(triphenylphosphine)palladium, 6.7 mg of bis[(2-
diphenylphosphino)phenyl] ether, 35.4 mg of cesium fluoride, and 34.5 mg of
tetracthylammonium chloride monohydrate were placed in a septum sealed

25  vial and evacuated/nitrogen filled three times. 2 mL of anhydrous isopropanol
were added, followed by the addition of 0.180 mLof 1.0 M potassium t-
butoxide in tetraydrofuran. The mixture was stirred at room temperature for 5
minutes and then heated at 80°C for 30 minutes. The reaction mixture was
cooled, diluted into ethyl acetate, extracted with 5% aqueous potassiumn

30 carbonate, dried with magnesium sulfate, filtered, concentrated, and purified
by reverse phase chromatography. The product fractions were diluted into
ethyl acetate, extracted with 5% aqueous sodium bicarbonate, dried with
magnesium sulfate, filtered, concentrated, and vacuum dried to give 66.5 mg
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79
of product. HRMS (M+H) calc. 429.1152, found 429.1132; "H NMR (400 MHz,
DMSO-dg) & ppm 1.76 - 1.88 (m, 2 H) 2.42 (d, J=13.96 Hz, 2 H) 3.43 - 3.5
(m, 2 H) 3.68 - 3.77 (m, 2 H) 3.83 (s, 3 H) 6.65 (d, J=1.88 Hz, 1 H) 7.08 (s, 1
H) 7.28 (s, 1 H) 7.40 - 7.50 (m, 3 H) 7.53 (d, J=2.15 Hz, 1 H) 7.57 (s, 1 H)
7.87 (d, J=2.15 Hz, 1 H) 8.46 (d, J=2.15 Hz, 1 H).

Example 12
N~N~
.o o~
= S o
[ S .

4-(3-{[2-Fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 4-{3-[(4-acetyl-2-fluorophenyl)thio]lphenylitetrahydro-

2H-pyran-4-carboxamide.

3,4-Difluoroacetophenone (0.234 g, 1.50 mmal), 4-{3-
[(triisopropylsilyl)thio]phenyl}tetrahydro-2H-pyran-4-carboxamide  (0.590 g,
1.50 mmol), tetrabutylammonium fluoride (0.66 g, 2.54 mmol) and potassium
tert-butoxide (1.0 M in THF, 2.0 mL, 2.0 mmol) were added to anhydrous
toluene (10 mL). The mixture was warmed (o 90 degrees Celsius and stirred

for 4 hours. After cooling to room temperature, ethyl acetate was added (100
mL) along with 1.0 N HCI (6 mL). The mixture was then stirred for 30 minutes
and the beige precipated was collected by suction filtration. The crude product
was purified further on silica gel using a 70:30 mixture of methylene chloride
and acetone, respectively. The product was a light brown solid and weighed
0.36 g (64 75). LC/MS: 5%-100% CH3CN:H20 gradient over 4.5 minutes: 3.1
minutes, 374.2 (M+H).

Step _2: Preparation of 4-[3-({4-[(2E)-3-(dimethylamino)prop-2-enoyl]-2-

fluorophenylithiophenvlltetrahydro-2 H-pyran-4-carboxamide.

4-13-[(4-Acetyl-3-fluorophenyl)thiojphenylttetrahydro-2H-pyran-4-carboxamide
(600 mg, 1.60 mmol) was added to anhydrous DMF (5 mL). Then, the

AT,
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dimethyl acetal of DMF was added (1.03 g, 8.7 mmol), and the solution was
heated at 100 degrees Celsius for four hours. The volatiles were evaporated
at reduced pressure to provide an orange residual solid that was used,

without additional purification, for the next step.

Step 3: Preparation of 4-(3-{[2-fluoro-4-(1-methyl-1H-pyrazol-5-

yphenyllthio}phenyhtetrahydro-2H-pyran-4-carboxamide.
4-[3-({4-[(2E)-3-(Dimethylamino)prop-2-enoyl}-2-
fluorophenylithio)phenyljtetrahydro-2H-pyran-4-carboxamide (52 mg, 0.121

mmol) was dissolved in anhydrous DMF (5 mL). This solution was cooled to 0
degrees Celsius and methyl hydrazine (2 mL) was added. The solution was
stirred at 0 degrees Celsius for one hour and then at room teniperature for 10
hours. The volatiles were removed by rotary evaporation. The viscous oily
residue was dissolved in a small volume of methylene chloride and applied to
a cartridge of silica gel. The cartridge was eluted using a gradient going from
a 7:3 ratio of methylene chloride and acetone, respectively, to a 2:8 ratio of
methylene chloride and acetone, respectively. Fractions containing the
product were combined and concentrated to provide the product as a white
solid (15 mg, 30%). 1H NMR (400 MHz, DMSO-;) & ppm 1.80 (t, J=10.06 Hz,
2H) 240 (d, J=12.44 Hz, 2 H) 3.42 - 3.52 (m, 2 H) 3.72 (d, J=11.71 Hz, 2 H)
3.83(s,3H)649(s,1H)7.02 (br.s.,,1H)7.20-7.29 (m,2H) 7.34 - 7.43 (M,
4 H) 7.46 (d, J=9.52 Hz, 2 H) 7.54 (d, J=10.98 Hz, 1 H); HRMS calc M+H:
412.1495, found 412.1454.

Example 13
. I\
O R LT TSN
-
H N s
)

4-(3-{[2-chloro-4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide

q
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Step 1: Preparation of 4-{3-[(4-bromo-2-chloropheny)thiolphenylitetrahydro-

2H-pyran-4-carboxamide.
1.15 g of 4-{3-[(triisopropylsilyl)thio]henyl}tetrahydro-2H-pyran-4-
carboxamide, 1.016 g of J-bromo-2-chloroiodobenzene, 0.206 g of

tetrakis(triphenylphosphine)palladium, 0.0916 g of bis[(2-
diphenylphosphino)phenyl] ether, 0.525 g of cesium fluoride, and 0.631 g of
tetrasthylammonium chloride rmonohydrate were placed in a flask and
evacuated/nitrogen filled three times. 22 mL of anhydrous isopropanol was
added, followed by the addition of 3.50 mL of 1.0 M potassium t-butoxide in
tetrahydrofuran. The reaction mixture was heated at reflux for 30 minutes,
cooled, concentrated, and flash chromatographed on silica gel to give 0.98 g
of product. HRMS (M+H) calc. 425.9930, found 425.9923; 1H NMR (400 MHz,
DMSO-dg) & ppm 1.79 (ddd, J=13.96, 10.47, 4.03 Hz, 2 H) 2.41 (d, J=13.70
Hz, 2 H) 3.46 (t, J=10.88 Hz, 2 H) 3.68 - 3.77 (m, 2 H) 6.82 (d, J=8.59 H=, 1
H)7.08 (br.s., 1 H)7.28 (br.s., 1TH)7.30 - 734 (m, 1 H) 743 - 7.51 (m, 4 H)
7.83 (d, J=2.15 Hz, 1 H).

Step 2: Preparation of 1-(3-{[2-chloro-4-(1-methyi-1H-pyrazol-5-

vhphenvlilthioyphenyltetrahydro-2 H-pyran-4-carboxamide.

117.5 mg of 4-{3-[(4-bromo-2-chlorophenyl)thio]phenyl}tetrahydro-2 H-pyran-4-
carboxamide, 130.1 g of (1-methyl-1H-pyrazol-5-yl)boronic acid, and 38.1 mg
of 1,1'-bis(diphenylphosphino)ferrocene palladium dichloride dichloromethane
adduct were placed in a vial and evacuated/nitrogen filled three times. 2 mL of
anhydrous dioxane and 0.55 mL of 2 M aqueous cesium carbonate were
added, and the mixture was heated at 70°C for 30 minutes, cooled, diluted the
dioxane phase into ethyl acetate, dried with magnesium sulfate, filtered,
concentrated, and purified by reverse phase chroratography to give 71.9 mg
of product. HRMS (M+H) calc. 428.1199, found 428.1133; 1H NMR (400 MHz,
DMSO-dg) & ppm 1.82 (ddd, J=13.70, 1047, 3.76 Hz, 2 H) 2.43 (d, J=13.96
Hz, 2 H) 3.47 (t, J=10.20 Hz, 2 H) 3.73 (dt, J=11.75, 3.52 Hz, 2 H) 3.85 (s, 3
H)6.46 (d, J=1.88 Hz, 1 H) 6.92 (d, J=8.32 Hz, 1 H) 7.09 (br. s., 1 H) 7.30 (br.
s, 1H)7.37 -7.48 (m, 3 H) 7.50 (d, J=5.10 Hz, 2 H) 7.55 (s, 1 H) 7.72 (d,
J=1.88 Hz, 1 H). .

qL
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Example 14
\
v s > l EN\N
2 O S G

o}
4-(3-{[3-methyl-4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 5-(4-bromo-2-methylphenyl)-1-methyl-1H-pyrazole.

0.1 g of 1-bromo-4-iodo-5-methylbenzene, 0.043 g of 1-methyl-1H-pyrazol-5-
ylboronic acid, and 0.045 g of 1,1"-Bis(diphenylphosphino)ferrocene]-
dichloropalladiurm(ll) were placed in a septum-sealed vial and

evacuated/nitrogen filled three times. 3 mL of 1,4-dioxane was then added,
followed by the addition of 0.5 mL of 1 M cesium carbonate. The mixture was
stirred at room temperature for 30 minutes and heated at 70°C for 4 hours.
The reaction mixture was cooled, diluted with water, and extracted with ethyl
acetate. The ethyl acetate was dried with sodium sulfate, filtered,
concentrated, and the residue was purified by reverse phase HPLC to give
0.05 g of product. LCMS (M-+H): 252,

Step 2: Preparation of 4-(3-{[3-methyl-4-(1-methyl-1H-pyrazol-5-

vl)phenvl]thio}-phenvl)tetrahvdro-2H—Dvran-4-carboxamide.
0157 g of  4-{3-[(triisopropylsilyl)thio]phenyl}etrahydro-2H-pyran-4-
carboxarmide, 0.068 g of tetracthylammonium chloride, 0.01 g of oxydi-2,1-

phenylene  bis-(diphenylphosphing), 0.024 g  palladium(O)tetrakis-
(triphenylphosphine), 0.1 g of 5-(4-bromo-2-methylphenyl)-1-methyl-1H-
pyrazole, and 0.065 g of cesium fluoride were placed in a reaction flask and
evacuated and filled with nitrogen 3 times. 5 mL of nitrogen-purged
isopropancl was added, followed by the addition of 0.6 mL of 1.0 M potassium
t-butoxide in tetrahydrofuran. The mixture was then refluxed for 2 hours. After
cooling, the reaction mixture was diluted with water and extracted with ethyl
acetate. The ethyl acetate extract was dried with sodium sulfate, filtered,
concentrated, and purified by reverse phase chromatography to give 0.082 g
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of product. HRMS (M+H) calc. 408.1746, found 408.1743; 1H NMR (400 MHz,
DMSO-dlg) & ppm 1.7-4 (s, 3 H) 2.09 (s, 2 H) 3.17 (s, 3 H) 3.38 (s, 2 H) 3.47 (s, C
2 H) 3.59 (s, 2 H) 3.70 (s, 2 H) 6.26 (s, 1 H) 7.02 (s, 1 H) 7.22 (s, 1 H) 7.26 (d,
J=15.74 Hz, 2 H) 7.37 - 7.48 (m, 3 H) 7.62 (s, 1 H).

5
Example 15
N F
N o}
/ NH;
S
o
4-(3-fluoro-5-{[4-(1-methyl-1H-pyrazol-5-
yl)phenyljthio}phenyl)tetrahydro-2H-pyran-4-carboxamide
10

Step  1:  Preparation  of  4-(3,5-diflucsrophenytetrahydro-2H-pyran-4-

carboxamide.

4-(3,5-difluorophenyl)tetrahydro-2H-pyran-4-carbonitrile  (prepared according

to the procedures in Synthesis (2004), 16, 2625-2628), (10 g) was slowly
15 combined with 100 mL of ice cold sulfuric acid. The resulting mixture was

heated at 145°C for 2 hours. After cooling to room temperature, the mixture
was poured over ice, and the pH was adjusted to 10 with 5 N NaOH. The solid
was isolated by filtration, rinsing with water and hexanes to give 2.2 g of the
product. LC/MS (M+H): 242; 1H NMR (400 MHz, DMSO-de) & ppm 1.79 (ddd,

20 J=13.83, 10.61, 3.76 Hz, 2 H) 2.39 (d, J=13.16 Hz, 2 H) 3.41 - 3.50 (m, 2 H)
3.73 (dt, J=11.61,3.73Hz,2H) 7.02-7.1& (m, 4 H) 7.29 (s, 1 H).

Step  2:  Preparation of 1-methyl-5-{4-[(triisopropylsilylthiolphenyl}-1H-

pyrazole.
25 5-(4-bromophenyl)-1-methyl-1H-pyrazole (7.84 g), sodium ferf-butoxide (3.81

g), 1,1'-bus(di-i-propylphosphino)ferrocene (332 mg), and palladium acetate
(148 mg ) were placed under nitrogen and combined with 60 mL anhydrous
1,4-dioxane. The resulting mixture was stirred at room temperature for 1 hour
before adding triisopropylsilanethiol (7.81 ml) followed by heating at reflux for
30 1 hour. After cooling to room temperature, the mixture was diluted with ethyi
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acetale and washed with water twice and 5% aqueous sodium chloride once. 6
The organic layer was dried over sodium sulfate, filtered, concentrated, and
purified by flash chromatography on silica gel to give the title compound.
LCMS (M+H): 347; 1H NMR (400 MHz, DMSO-d6) & ppm 0.85- 0.96 (m, 3 H)
5 0.96-1.02(m, 18 H)3.84 (5,3 H) 740 (s, 1 H) 746 (s, 1 H) 7.58 (d, J=8.32
Hz, 2 H) 7.63 -7.71 (m, 2 H).

Step 3: Preparation of 4-(3-fluoro-5-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]

thio}phenyltetrahydro-2H-pyran-4-carboxamide.

10 1-rethyl-5-{4-[(triisopropylsilyl)thio]-henyl}-1H-pyrazole (100 mg) was placed
under nitrogen and dissolved with 1.5 mL anhydrous 1-methyl-2-pyrrolidinone.
Water (5.2 uL) was added, and the solution was stirred for 40 minutes. 1.0 M
potassium {ert-butoxide in tetrahydrofuran (0.29 mL) was added, and the
solution was stirred for 15 minutes. In a separate vial, 4-(3,5-difluorophenyl)

15 tetrahydro-2H-pyran-4-carboxamide (70 mg) was dissolved in 1 mL
anhydrous 1-methyl-2-pyrrolidinone and added to the main reaction mixture.
The resulting solution was heated at 135°C for 40 hours and then purified by
reverse phase chromatography to give the product (27mg). HRMS (M+H)
calc. 412.1495, found 412.1550; 1H NMR (400 MHz, DMSO-df) & ppm 1.72 —

20 1.83(m,2H)2.37 (d, J=12.89 Hz, 2 H) 3.39 - 3.49 (m, 2 H) 3.72 (dt, J=11.55,
3.63 Hz, 2 H) 3.87 (s, 3 H) 6.45 (d, J=1.88 Hz, 1 H) 7.03 (dt, J=8.86, 1.88 Hz,
TH)7A1 =717 (M, 2H)7.23 (t, J=1.61 Hz, 1 H)7.31 (5, 1 H) 7.44 = 7.49 (m,
J=8.59, 2.01, 2.01 Hz, 3 H) 7.58 (ddd, J=8.46, 2.15, 2.01 Hz, 2 H).

25 Example 16
\N’ BN
0
~ S Cl
N
H
0

4-(3-{[2-chloro-4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-N-
methyltetrahydro-2H-pyran-4-carboxamide
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80 mg of the compound of example 13 and 10 mbL of anhydrous
tetrahydrofuran were placed in an oven-dried vial. 30 mg of sodium hydrid
(60% dispersion in mineral oil) was added, and the mixture was stirred at
room temperature for 30 minutes. 0.035 mL of methyl iodide was added, and
the mixture was stirred at room temperature for 2 hours. 0.042 mL of glacial
acetic acid was added, and the reaction was diluted with ethyl acetate and
extracted with water and 5% sodium chloride, dried over magnesium sulfate,
filtered, concentrated, and purified by reverse phase chromatography. The
product fractions were diluted into ethyl acetate, extracted with 5% aqueous
sodium bicarbonate, dried with magnesium sulfate, filtered, concentrated, and
vacuum dried to give 41 mg of product. HRMS (M+H) calc. 442.1356, found
442.1472; 1H NMR (400 MHz, DMS0O-d6) & ppm 1.80 - 1.90 (m, 2 H) 2.40 (d,
J=13.70 Hz, 2 H) 2.54 (d, J=4.30 Hz, 3 H) 3.43 (t, J=10.20 Hz, 2 H) 3.71 (dt,
J=11.88, 3.73 Hz, 2 H) 3.85 (s, 3 H) 6.46 (d, J=2.15 Hz, 1 H) 6.93 (d, J=8.32
Hz, 1 H) 7.38 (ddd, J=7.12, 1.75, 1.61 Hz, 1 H) 7.43 (dd, J=8.32, 1.88 Hz, 1
H)7.45-752 (m, 4 H)7.68 (4, J~4.39Hz, 1 H) 7.72 (d, J=1.88 Hz, 1 H).

Example 17
\N_N
b
.
F

4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-N-methyl-
tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of (3-bromo-2-fluorophenymethanol.

5.0 g of 3-bromo-2-fluorobenzoic acid and 40 mL of anhydrous
tetrahydrofuran were placed under nitrogen in an oven-dried flask and chilled
to 0°C. 34.2 mL of 1 M boran-tetrahydrofuran complex was added from an
addition funnel, and the mixture was stirred at room temperature overnight. 5
mL of water were added, and the reaction was concentrated, diluted with
diethyl ether, and extracted with saturated potassium carbonate, water, and
5% sodium chloride before drying over sodium sulfate. The solution was

>
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filtered, concentrated, and purified by flash chromatography on silica. The
product fractions were concentrated and vacuum dried to give 4.26 g. GCMS
(M) 204; 1H HMR (400 MHz, DMSO-d6) 5 ppm +.57 (d, J=5.91 Hz, 2 H) 5.39
(t, J=5.77 Hz, 1 H) 7.15 (t, J=8.06 Hz, 1 H) 7.44 - 7.50 (m, 1 H) 7.55 - 7.61 (m,
1 H).

Step 2. Preparation of 1-brono-3-(chloromethyl)-2-fluorobenzene.
426 ¢ of (3-bromo-2-flucrophenyl)methanol and 70 mL of anhydrous

methylene chloride were placed under nitrogen in an oven-dried flask. 1.64
mL thionyl chloride was added, and the mixture was stirred at room
temperature overnight, concentrated, and diluted with diethyl ether. 50 mL of
saturated potassium carbonate were added, and the phases were allowed to
separate. The organic layer was extracted two times with water and one time
with 5% sodium chloride, dried over magnesium sulfate, filtered,
concentrated, and purified by flash chromatography on silica. The product
fractions were concentrated and vacuum dried to give 2.72 g of product. 1H
NMR (400 MHz, DMSO-¢6) & ppm 5.11 (ddd, J=16.45, 12.15, 0.94 Hz, 2 H)
716 -7.22 (m, 1 H) 7.44 -7.50 (m, 1 H) 7.73 (ddd, J=8.19, 6.85, 1.61 Hz, 1
H).

Step 3: Preparation of (3-bromo-2-fluorophenyl)acetonitrile.

2.7 g of 1-bromo-3-(chloromethyl)-2-fluorobenzene, 0.83 g of potassium
cyanide, and 25 mL of anhydrous dimethylsulfoxide were place under nitrogen
in an oven-dried flask and stirred at room temperature for 2 hours. The
reaction was diluted into ethyl acetate and extracted four times with 5%
sodium chloride, dried over magnesium sulfate, filtered, concentrated, and
purified by flash chromatography on silica. The product fractions were
concentrated and vacuum dried to give 1.17 g of product. GCMS( M) 213; 1H
NMR (400 MHz, DMSO-d8) & ppm 4.14 (s, 2 H) 7.21 (td, J=7.85, 0.94 Hz, 1
H) 7.45 - 7.51 (m, J=7.32, 7.32, 0.94, 0.81 Hz, 1 H) 7.71 (ddd, J=8.12, 6.65,
1.61 Hz, 1 H).
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Step 4: Preparation  of  4-(3-bromo-2-fluorophenyl)tetrahydro-2H-pyran-4- v

carbonitrile.

1.17 g of (3-bromo-2-fluorophenyl)acetonitrile and 15 mLof anhydrous DMSO
were placed under nitrogen in an oven-dried flask. 459 mg of sodium hydride
(60% dispersion in oil) were added, and the mixture was stirred at room
temperature for 1 hour. 0.86 g of 2-chloroethyl ether dissolved with 2 ml
anhydrous DMSO was added, and the mixture was stirred at room
temperature overnight. 0.65 mL of glacial acetic acid was added, and the
reaction was diluted into ethyl acetate, extracted with water and 5% sodium
chloride, dried over magnesium sulfate, filtered, concentrated, and purified by
flash chromatography on silica. The product fractions were concentrated and
vacuum dried to give 730 mg of product. GCMS (M) 283; 1H NMR (400 MHz,
DMSO-d8) & ppm 2.04 - 2.15 (m, 2 H) 2.17 - 2.25 (m, 2 H) 3.69 (id, J=12.08,
1.88 Hz, 2 H) 4.01 (dd, J=11.95, 2.82 Hz, 2 H) 7.27 (id, J=7.92, 1.07 Hz, 1 H)
7.47 -7.55(m, 1 H) 7.80 (ddd, J=8.12, 6.65, 1.61 Hz, 1 H).

Step 5: Preparation of 4-(3-bromo-2-fluorophenyltetrahydro-2 H-pyran-4-

carboxanide.

705 mg of 4-(3-bromo-2-fluorophenyl)tetrahydro-2H-pyran-4-carbonitrile, and
418 mg ground potassium hydroxide were place in an oven-dried vial and
evacuated/nitrogen filled three times. 8 mL tertiary butyl alcohol was added,
and the rixture was heated at 80°C for two hours. The reaction was cooled,
diluted with ethyl acetate, extracted two times with water and one time with
5% sodiumn chloride, dried over magnesium sulfate, filtered, concentrated, and
purified by reverse phase chromatography. The product fractions were diluted
into ethyl acetate, extracted with 5% aqueous sodium bicarbonate, dried with
magnesium sulfate, filtered, concentrated, and vacuum dried to give 593 mg
of product. LCMS(M+H)302. 1H NMR (400 MHz, DMSO-d6) o ppm 1.93 (ddd,
J=13.56, 7.79, 5.77 Hz, 2 H) 2.32 (d, J=13.70 Hz, 2 H) 3.59 - 3.70 (m, 4 H)
7.01 (br. s, 1 H) 7.07 (br. s., 1 H) 7.17 (td, J=7.92, 0.81 Hz, 1 H) 7.45 (td,
J=7.65, 1.61 Hz, 1 H) 7.62 (ddd, J=8.06, 6.44, 1.61 Hz, 1 H).

Step 6: Preparation of 4-(1-methyl-1H-pyrazol-5-y)benzenethiol.




10

15

20

30

WO 2009/069044 PCT/IB2008/054873
88

Inside an argon filled glove bag, 3.41 g of sodium t-butoxide was placed in an
oven-dried flask. 7.03 g of 5-(4-bromophenyl)-1-methyl-1H-pyrazole, 0.328 g
of palladium acetate, and 0.7720 g of 1,1'-bis(di-i-propylphosphino)-ferrocene
were added, and the mixture was evacuated/nitrogen filled three times. 50 mL
of anhydrous 1,4-dioxane was added, followed by the addition of 7.00 mL of
trisopropylsilanethiol. After heating at reflux for 40 minutes, the reaction
mixture was cooled, and 20 mL of 2.5 N aqueous sodium hydroxide and 15
mL of DMSO were then added under nitrogen. The reaction was stirred
vigorously at room temperature for 40 minutes and then diluted into ether. The
addition of 125 mL of 5% aqueous sodium chloride containing ~5 mL of
concentrated hydrochloric acid adjusted the pH of the aqueous phase to 4,
and the mixture was extracted, separated, exiracted the aqueous again with
ether, combined the ether extracts, dried with magnesium sulfate, filtered, and
concentrated to give a dark liquid. The crude product was diluted into ether,
extracted twice with 100-mL portions of 0.5 N aqueous sodium hydroxide
(discarded the ether), combined the aqueous extracts, extracted the aqueous
solution with ether (discarded ether), carefully adjusted the pH to 3 with
concentrated hydrochloric acid, extracted three times with ether, combined
the ether extracts, dried with magnesium sulfate, filtered, concentrated, and
flash chromatographed on silica gel to give 4.4600 gm of product. 1TH NMR
(400 MHz, DMSO-dg) & ppm 3.83 (s, 3 H) 5.65 (s, 1 H) 6.36 (d, J=1.95 Hz, 1
H)7.40 (s, 4 H) 7.44 (d, J=1.95 Hz, 1 H).

Step 7: Preparation of 4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyllthio}-

pheny)tetrahydro-2H-pyran-4-carboxamide.

277 mg of 4-(1-methyl-1H-pyrazol-5-yl)benzenethiol, 400 mg of 4-(3-bromo-2-
fluorophenyl)tetrahydro-2H-pyran-4-carboxamide, 351 mg of  bis[(2-
diphenylphosphino)phenyl]ether, 77.9 mg of
tetrakis(triphenylphosphin)palladium (0) were placed in an oven-dried vial and
evacuated/nitrogen filled three times. 15 mL of anhydrous 1,4 -dioxane and
3.97 mL of 2 M cesiumn carbonate was added, and the mixture was heated at
80°C overnight. The mixture was cooled, concentrated, and purified by
reverse phase chroratography. The product fractions were diluted into ethyl

(
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acetate, extracted wilh 5% aqueous sodium bicarbonate, dried with
magnesium sulfate, fillered, and concentrated. The residue was triturated with
diethyl ether, filtered, and vacuum dried to give 223 mg of product. HRMS
(M+H) calc. 412.1495, found 412.1593; 1H NMR (400 MHz, DMSO-d6) & ppm
1.89 - 2.00 (m, 2 H) 2.32 (d, J=13.43 Hz, 2 H) 3.63 - 3.69 (m, 4 H) 3.85 (s, 3
H) 6.42 (d, J=1.88 Hz, 1 H) 7.01 (br.s., 1H) 7.06 (br.s., 1 H) 7.23 - 7.36 (m, 4
H)7.46 (d, J=1.88 Hz, 1 H) 7.47 - 7.55 (m, 3 H).

Step 8: Preparation of 4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-y )phenyl]thio}-

phenyl)-N-methyltetrahydro-2H-pyran-4-carboxamide.
198 mg of 4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-
tetrahydro-2H-pyran-4-carboxamide and 20 ml anhydrous tetrahydrofuran

were placed under nitrogen in an oven-dried vial. 39 mg of sodium hydride
(60% dispersion in mineral oil) were added, and the mixture was stirred at
room termperature for 30 minutes. 0.050 mL of methyl iodide was added, and
the mixture was stirred at room temperature for 3 hours. 0.055 mL of glacial
acetic acid was added, and the reaction was diluted with ethyl acetate,
extracted with water and 5% sodium chioride, dried with magnesium sulfate,
filtered, concentrated, and purified by reverse phase chromatography. The
product fractions were diluted into ethyl acetate, extracted with 5% aqueous
sodium hicarbonate, dried with magnesium sulfate, filtered, concentrated, and
vacuum dried to give 108 mg of product. HRMS (M+H) calc. 426.1651, found
426.1750; 1H NMR (400 MHz, DMSO-d8) & ppm 1.96 (ddd, J=13.63, 8.12,
5.37 Hz, 2 H) 2.30 (d, J=13.43 Hz, 2 H) 2.54 (d, J=4.57 Hz, 3 H) 3.58 - 3.70
(m, 4 H) 3.84 (s, 3 H) 6.41 (d, J=1.88 Hz, 1 H) 7.24 - 7.37 (m, 4 H) 7.41 (q,
J=4.48 Hz, 1 H) 7.46 (d, J=1.88 Hz, 1 H) 7.47 - 7.54 (m, 3 H).

Example 18
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4-(3-fluoro-5-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}-phenyl)-N-
methyltetrahydro-2H-pyran-4-carboxamide

The title compound was made using the method described in example 16
using the compound of example 15 as starting material. |

HRMS (M+H) calc. 426.1651, found 426.1796; 1H NMR (400 MHz, DMSO-
d6) & ppm 1.81 (ddd, J=13.90, 10.41, 3.89 Hz, 2 H) 2.35 (d, J=13.70 Hz, 2 H)
2.54 (d, J=4.57 Hz, 3 H) 3.36 - 3.46 (m, 2 H) 3.70 (ddd, J=11.55, 3.76, 3.49
Hz, 2 H) 3.87 (s, 3 H) 6.45 (d, J=1.88 Hz, 1 H) 7.03 (ddd, J=8.39, 2.28, 1.95
Hz, 1 H) 7.11 (dt, J=10.54, 1.98 Hz, 1 H) 7.14 (t, J=1.48 Hz, 1 H) 7.46 (dt,
J=8.26, 2.15 Hz, 3 H) 7.58 (ddd, J=8.46, 2.15, 2.01 Hz, 2 H) 7.69 (q, J=4.21
Hz, 1 H).

Example 19
F \N—N
B N
VI PR
F
o]

4-(2,5-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-N-
methyltetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 4-amino-2,5-difluorobenzonitrile.

10 g of 4-bromo-2,5-difluoroaniline, 4.48 g of copper (1) cyanide, and 110 mL
of anhydrous dimethyl formamide were placed under nitrogen in an oven-
dried flask and heated at reflux overnight. The reaction was cooled, and 110
mL of 10% aqueous sodium cyanide was added and stirred for 30 minutes.
The reaction was diluted with 200 mL water and extracted three times with
methylene chloride. The combined organic layers were extracted with 5%
sodium carbonate and water, dried over sodium sulfate, filtered, concentrated,
and purified by flash chromatography on silica. The product fractions were
concentrated and vacuum dried to give 5 g of product. GCMS (M) 154; 1H
NMR (400 MHz, DMSO-d6) & ppr 6.58 - 6.68 (m, 3 H) 7.57 (dd, J=11.14,
6.04 Hz, 1 H).

\o\
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Step 2: Preparation of 4-amino-3-bromo-2,5-difluorobenzonitrile. \

5.0 g of 4-amino-2,5-difluorobenzonitrile, 5.13 g bromine, 2 mL water, and 50
mL glacial acetic acid were placed under nitrogen in an oven-dried flask and
stirred overnight at room temperature. The reaction was concentrated, diluted
with methylene chloride, extracted with water and 5% sodium carbonate, dried
over sodium sulfate, filtered, concentrated, and purified by flash
chromatography on silica. The product fractions were concentrated and
vacuum dried to give 6.9 g of product. GCMS (M) 232; 1H NMR (400 MHz,
DMSOQ-d6) & ppm 6.89 (s, 2 H) 7.71 (dd, J=11.14, 6.04 Hz, 1 H).

Step 3: Preparation of 4-arino-3-brormo-2,5-difluorobenzaldehyde.

6.70 g of 4-amino-3-tromo-2,5-difluorobenzonitrile and 0.754 g of platinum
(IV) oxide were placed in a Fischer-Porter pressure hottle and
evacuated/nitrogen filled three times. Under a nitrogen atmosphere, 36 mLof
formic acid and 9 mL of nitrogen-saturated water were added, and the mixture
was heated at 60°C for 4 hours. The reaction was cooled, filtered over a
Celite bed, concentrated, diluted with ethyl acetate, extracted with saturated
sodium carbonate, dried over sodium sulfate, filtered, concentrated, and
purified by' flash chromatography on silica. The product fractions were
concentrated and vacuum dried to give 4.61 g of product. GCMS (M) 235; 1H
NMR (400 MHz, DMSO-c6) & ppm 6.94 (br. s., 2 H) 7.44 (dd, J=11.01, 6.18
Hz, 1 H) 9.90 (d, J=2.95 Hz, 1 H).

Step 4: Preparation of 3-bromo-2,5-diflucrobenzaldehyde.

4.6 g of 4-amino-3-bromo-2,5-difluorobenzaldehyde, 110 mL glacial acetic
acid, and 54 mL of hypophosphorous acid were placed under nitrogen in an
oven-dried flask and chilled to 0°C. 1.96 g of sodium nitrite dissolved with 11
mL water was added to the reaction mixture from an addition funnel
maintaining reaction terperature below 15°C. The mixture was warmed to
room temperature and stirred for 1 hour, diluted into 300 mL of ice water and
extracted 3 times with methylene chloride. The combined organic layers were
extracted with water, 2 times with 10% sodium hydroxide, 2 times with water,

o/
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dried over sodium sulfate, filtered, concentrated, and purified by flaxrj\@'

chromatography on silica. The product fractions were concentrated and drie

under vacuum to give 2.79 g of product. GCMS (M)222; 1H NMR. (400 MHz, /

10

15

20

25

DMSO-¢6) 3 ppm 7.66 (ddd, J=2.06, 4.83, 3.22 Hz, 1 H) &.12 (ddd, J=7.52,
5.37,3.22 Hz, 1 H) 10.13 (d, J=2.42 Hz, 1 H).

Step 5: Preparation of (3-bromo-2,5-difluorophenyl)methanol.
269 g of 3-bromo-2,5-difluorcbenzaldehyde, and 30 mbL of anhydrous

tetrahydrofuran were placed under nitrogen in an oven-dried flask and chilled
to 0°C. 18.3 mLof boran-tetrahydrofuran complex was added slowly from an
addtion funnel, and the mixture was warmed to room temperature and stirred
for 3 hours. 5 mL of water were added, and the reaction was concentrated,
diluted with diethyl ether, and extracted with saturated potassium carbonate.
The aqueous layer was extracted 3 times with diethyl ether, and the combined
organic layers were extracted with water and 5% sodium chloride, dried over
magnesium sulfate, fillered, and concentrated. Crystals formed upon sitting
overnight and were dried under vacuum to give 2.7 g of product. GCMS (M)
222.; 1H NMR (400 MHz, DMSO-d6) & ppm 4.57 (d, J=5.91 Hz, 2 H) 5.53 (t,
J=5.91 Hz, 1 H) 7.29 (ddd, J=8.73, 5.24, 3.22 Hz, 1 H) 7.58 (ddd, J=7.99,
5.17, 3.22 Hz, 1 H).

Step 6: Preparation of 1-bromo-3-(chloromethyl)-2,5-difluorobenzene.

590 mg of (3-bromo-2,5-diflucrophenyl)methanol, and 5 ml anhydrous
methylene chloride were placed under nitrogen in an oven dried vial and
chilled to 0°C. 0.42 ml thionyl chloride was added and the mixture was
warmed to room temperature and stirred for 2 hours. The reaction was
concentrated, diluted with diethyl ether and 5 ml saturated potassium
carbonate and additional water was added. The two phases were separated
and the aqueous layer was extracted with diethyl ether. The organic layers
were combined and extracted with water, 5% sodium chloride, dried with
magnesium  sulfate, fillered, concentrated, and purified by flash
chromatography on silica. The product fractions were concentrated and
vacuum dried to give 275 mg of product. GCMS (M-CI) 220.
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Step 7: Preparation of (3-bromo-2,5-difluorophenyl)acetonitrile. \\
775 mg of 1-bromo-3-(chloromethyl)-2,5-difluorobenzene, 251 mg of

potassium cyanide, and 7 ml anhydrous dimethyl sulfoxide were placed under
nitrogen in an oven dried vial and stirred at roon1 temperature for 1 hour. The
reaction mixture was diluted with ethyl acetate and extracted four times with
5% sodium chloride, dried over magnesium sulfate, filtered, concentrated and
purified by flash chromatography on silica. The product fractions were
concentrated and vacuum dried to give 277 mg of product. GCMS (M)231; 1H
NMR (400 MHz, DMSOQ-d6) & ppm 4.13 - 4.17 (m, 2 H) 7.40 (ddd, J=8.59,
5.37, 3.22 Hz, 1 H) 7.76 (ddd, J=8.06, 5.10, 2.95 Hz, 1 H).

Step 8: Preparation of 4-(3-bromo-2,5-difluorophenytetrahydro-2H-pyran-4-

carbonitrile.

930 mg of (3-bromo-2,5-difluorophenyl)acetonitrile, 373 mg sodium hyride
(80% dispersion in oil), and 10 ml anhydrous dimethyl sulfoxide were placed
under nitrogen in an oven dried flask and stirred at room temperature for 45
minutes. 0.71 ml 2-chloroethyl ether was added and the mixture was stirred
overnight. 0.53 ml glacial acetic acid was added and the reaction was diluted
with water and extracted with ethyl acetate. The organic phase was extracted
two times with 5% sodium chloride, dried over magnesium sulfate, filtered,
concentrated, and purified by flash chromatography on silica. The product
fractions were concentrated and vacuum dried to give 74& g of product.
GCMS (M)201; 1H NMR (400 MHz, DMSO-c6) 4 pprn 2.03 - 2.14 (m, 2 H)
2.16 - 2.25 (m, 2 H) 3.68 (td, J=12.15, 1.75 Hz, 2 H) 4.01 (dd, J=12.35, 2.42
Hz, 2 H) 7.41 (ddd, J=9.33, 5.84, 3.09 Hz, 1 H) 7.85 (ddd, J=7.85, 5.03, 2.95
Hz, 1 H).

Step 9: Preparation of 4-(3-brormo-2.5-difluorophenyltetrahydro-2H-pyran-4-

carboxamide.

748 mg of 4 -(3-bromo-2,5-diflucrophenyl)tetrahydro-2H-pyran-4-carbonitrile,
and 417 mg of ground potassium hydroxide were placed in an oven dried vial
and evacuated/nitrogen filled three times. 20 ml anhydrous ferfiary butyl
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alcohol was added and the mixture was heated at 80°C for 1 hour. Th
reaction was cooled, concentrated, diluted with ethyl acetate, extracted one
time with water, and three times with 5% sodium chloride, dried over
magnesium sulfate, filtered, and concentrated. The residue was triturated with
50% diethyl ether in hexanes, filtered and dried under vacuum to give 631 mg
of product. LCMS (M+H) 320; 1H NMR (400 MHz, DMSO-cf6) 4 ppm 1.91 (dt,
J=13.63, 6.75 Hz, 2 H) 2.28 (d, J=13.43 Hz, 2 H) 3.65 (dd, J=6.44, 3.76 Hz, 4
H) 7.03 (br. s., 1 H) 7.09 (br. s., 1 H) 7.30 (ddd, J=10.07, 5.77, 3.22 Hz, 1 H)
7.65 (ddd, J=7.59, 4.90, 3.09 Hz, 1 H).

Step  10: Preparation of  4-(2,5-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-
vliphenyll-thioyphenyi tetrahydro-2 H-pyran-4-carboxamide.

405 mg of 4-(3-bromo-2,5-diflucrophenyl)tetrahydro-2H-pyran-4-carboxamide,
265 mg of 4-(1-methyl-1H-pyrazol-5-yl)benzenethiol, 33.5 mg of bis[(2-
diphenylphosphino)phenyl]ether, 74.5 mg of
tetrakis(triphenylphosphin)palladium (0) were placed in an oven-dried vial and
evacuated/nitrogen filled three times. 6 ml of anhydrous 1,4-dioxane and 3.8
ml 2 M cesium cartonate were added and the mixture was heated at 80°C
overnight. The réaction was cooled, concentrated, and purified by reverse
phase chromatography. The product fractions were diluted into ethyl acetate,
extracted with 5% aqueous sodium bicarbonate, dried with magnesium
sulfate, filtered, and concentrated. It was purified a second time by flash
chromatography on silica. The product fractions were concentrated and
vacuum dried to give 137 mg of product. HRMS (M+H) calc. 430.1401, found
430.1459; 1H HMR (400 MHz, DMSO-6) & ppm 1.93 (dt, J=13.90, 6.88 Hz, 2
H) 2.29 (d, J=13.70 Hz, 2 H) 3.66 (dd, J=6.44, 3.76 Hz, 4 H) 3.87 (s, 3 H) 6.46
(d, J=1.88 Hz, 1 H) 7.01 - 7.07 (m, 2 H) 7.09 (br. s., 1 H) 7.28 (ddd, J=9.87,
6.11, 3.09 Hz, 1 H) 7.44 (ddd, J=28.53, 2.28, 2.08 Hz, 2 H) 7.48 (d, J=1.88 Hz,
1 H) 7.57 (dt, J=8.59, 2.15 Hz, 2 H).

Step  11:  Preparation_of  4-(2,5-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-
vl)phenyl]-thio}phenyl)-N-methyltetrahydro-2 H-pyran-4-carboxamide.
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106 mg of 4-(2,5-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-
tetrahydro-2H-pyran-4-carboxamide, 48.6 mg of sodium hydride (60%
dipersion in oil), and 10 ml anhydrous tetrahydrofuran were placed under
nitrogen in an oven dried vial and stirred at room temperature for 1 hour. 129
mg of indomethane was added and the mixture was stirred at room
ternperature for 1 hour. 0.07 ml glacial acetic acid was added and the reaction
was diluted with water and extracted two times with ethyl acetate. The
combined organic layers were extracted with 5% sodium chloride, dried with
magnesium sulfate, filtered, concentrated, and purified by reverse phase
chromatography. The product fractions were diluted into ethyl acetate,
extracted with 5% aqueous sodium bicarbonate, dried with magnesium
sulfate, filtered, concentrated and vacuum dried to give 28 mg of product.
HRMS (M+H) calc. 444.1557, found 444.1658; 1H NMR (400 MHz, DMSO-
d6) 8 ppm 1.89 - 1.99 (m, 2 H) 2.22 - 2.31 (m, 2 H) 2.54 (d, J=1.57 Hz, 3 H)
3.60 - 3.68 (M, J=5.91, 4.03 Hz, 4 H) 3.86 (s, 3 H) 6.4 (d, J=1.88 Hz, 1 H)
7.09 (ddd, J=7.85, 5.03, 2.95 Hz, 1 H) 7.30 (ddd, J=9.67, 6.04, 3.09 Hz, 1 H)
7.38-745(m, 3H) 747 (d, J=1.88 Hz, 1 H) 7.56 (dt, J=8.66, 2.11 Hz, 2 H).

Example 20

~
N-N
F . \\t\>

o

P

4-(2,4-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-
tetrahydro-2H-pyran-4-carboxamide

Step  1:  Preparation _of 4-(2,3 4-trifluorophenytetrahydro-2H-pyran-4-

carbonitrile.

1 g of 2,3,4-trifluorophenylacetonitrile, 0.52 g sodium hydride (60% dispersion
in oil), and 10 mL of anhydrous dimethyl sulfoxide were placed under nitrogen
in an oven-dried vial and stirred at room temperature for 30 minutes. 0.733
mL of 2-chloroethyl ether was added, and the mixture was stirred at room

temperature overnight. The reaction was diluted with water and extracted



wh

10

15

20

30

WO 2009/069044 PCT/IB2005/054873
96

three times with ethyl acetate. The cormbined organic layers were extracted
with 1N hydrogen chloride and 5% sodium chloride, dried over magnesium
sulfate, filtered, concentrated, and purified by flash chromatography on silica.
The product fractions were concentrated and vacuum dried to give 175 mg of
product. GCMS (M) 241; 1H NMR (400 MHz, DMSO-ck) & ppm 2.10 (ddd,
J=13.43, 11.95, 4 43 Hz, 2 H) 2.16 - 2.24 (m, 2 H) 3.68 (id, J=12.15, 1.75 Hz,
2 H) 4.01 (ddd, J=12.49, 3.89, 1.34 Hz, 2 H) 7.31 - 7.50 (m, 2 H).

Step 2: Preparation of S-[4-(1-methyl-1H-pyrazol-5-yl)phenyl] ethanethioate.
1.60 g of 4-(1-methyl-1H-pyrazol-5-yl)benzenethiol was placed under nitrogen

and dissolved in 20 mL of anhydrous tetrahydrofuran. 0.200 g of 4-dimethyl-
aminopyridine and 0.70 mL of anhydrous pyridine were added followed by the
addition of 0.960. mL of acelic anhydride. The reaction was stirred for 10
minutes, then diluted with ether, extracted with water, extracted with 0.1N
aqueous hydrochloric acid, extracted with 1% aqueous sodium bicarbonate,
dried with magnesium sulfate, filtered, concentrated and flash
chromatographed to give 1.57 g of product. LCMS (M+H) 233; 1H NMR (400
MHz, DMSO-dg) & pppm 2.47 (s, 3 H) 3.88 (s, 3 H) 6.49 (d, J=1.71 Hz, 1 H)
749, =171 Hz, 1H)7.52 -7.55(m, 2 H) 7.62 - 7.66 (M, 2 H).

Step  3:  Preparation  of  4-(2,4-difluoro-3-{[4-(1-methyl-1 H-pyrazol-5-

vlphenvllthio}-phenvtetrahydro-2 H-pyran-4-carbonitrile.

169 mg of S-[4-(1-methyl-1H-pyrazol-5-yl)phenyl] ethanethioate and 5 mL of
anhydrous 1-methyl-2-pyrrolidinone were placed under nitrogen in an oven-
dried vial and chilled to 0°C. 0.726 mL of 1 M potassium {-hutoxide in
tetrahydrofuran was added, and the mixture was stirred at 0°C for 1 hour. 175
mg of 4-(2,3,4-trifluorophenyl)tetrahydro-2H-pyran-4-carbonitrile dissolved in 2
mlL of anhydrous 1-methyl-2-pyrrolidinone was added, and the mixture was
stirred at 45°C overnight. The reaction was cooled and 0.041 mL of glacial
acetic acid was added, diluted into ethyl acetate, extracted three times with
5% sodium chloride, dried over magnesium sulfate, filtered, concentrated, and
purified by reverse phase chromatography. The product fractions were diluted
into ethyl acetate, extracted with 5% aqueous sodium bicarbonate, dried with

\
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rmagnesium sulfate, filtered, and concentrated, and vacuum dried to give 42.1
mg of product. LC/MS (M+H)412; 1H NMR (400 MHz, DMSO-d;) 5 ppm 2.11
(td, J=12.76, 4.30 Hz, 2 H) 2.19 - 2.26 (m, 2 H) 3.68 (td, J=12.08, 1.61 Hz, 2
H) 3.82 (s, 3 H) 3.97 - 4.05 (m, 2 H) 6.40 (d, J=1.88 Hz, 1 H) 7.27 (ddd,
J=8.59, 2.42,2.15 Hz, 2 H) 7.40 - 7.46 (m, 2 H) 7.50 (ddd, J=8.73, 2.28, 2.15
Hz, 2 H) 7.72 (td, J=8.86, 6.18 Hz, 1 H).

Step 4:  Preparation  of  4-(2.4-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-

vl phenyllthio}-phenyDtetrahydro-2H-pyran-4-carboxamide.

45 mg of 4-(2,4-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-
tetrahydro-2H-pyran-4-carbonitrile was placed under nitrogen in an oven-dried
vial. 1.5 mL of a 4:1 (v/v) solution of trifluoroacetic acid-sulfuric acid was
added, and the mixture was stirred at room temperature for four days. The
reaction was diluted into ethyl acetate and extracted with 10% sodium
carbonate, water, and 5% sodium chloride, dried over magnesium sulfate,
filtered, concentrated and dried under vacuum to give 32 mg of product.
HRMS (M+H) calc. 430.1401, found 430.1508; 1H NMR (400 MHz, DMSO-cfs)
S ppm 1.89 - 2.00 (m, 2 H) 2.30 (d, J=13.96 Hz, 2 H) 3.66 (dd, J=6.71, 3.76
Hz, 4 H) 3.82 (s, 3 H) 6.39 (d, J=2.15 Hz, 1 H) 7.04 (br. s., 1 H) 7.06 (br. s., 1
H) 7.20 (ddd, J=8.53, 2.15, 1.95 Hz, 2 H) 7.30 - 7.37 (m, 1 H) 7.46 (dt, J=9.06,
2.18 Hz, 3 H) 7.67 (td, J=8.79, 6.04 Hz, 1 H).

Example 21
\
o I/I B I QN
[ N

0
4-(4-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-tetrahydro-
2H-pyran-4-carboxamide

Step 1: Preparation of 2-(3-bromo-4-fluorophenyl)acetonitrile.

A solution of 2-bromo-4-(bromomethyl)-1-fluorobenzene (5.0 g, 18.7 mmol) in
DMSO (80 mL) was treated with sodium cyanide (1.16 g, 22.4 mmol) and

\V
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stirred for 18 hours. The reaction was poured into ethyl acetate and washe& /
4x with 5% sodium chloride. The organic layer was dried over magnesium

sulfate, filtered, and concentrated to an oil. Purification by silica gel column
chromatography provided the title compound as a light amber oil (3.6 g, 75%).

LC/MS: 10% - 90% CH3CM:H20 gradient over 5 minutes: 2.57 min. ,214, 216

(M+H); '"H NMR (400 MHz, CHLOROFORM-d) 5 ppm 3.73 (s, 2 H) 7.15 (t,

J=@.40 Hz,1 H)7.20 - 7.32 (m, 1 H) 7.56 (dd, J=6.25, 2.35 Hz, 1 H).

n

Step  2:  Preparation  4-(3-bromo-4-fluorophenyl)-tetrahydro-2H-pyran-4-

10 carbonitrile.
A solution of 2-(3-bromo-4-fluorophenyl)acetonitrile (300 mg, 1.40 mmol) in
DMSO (5 mL) was treated with sodium hydride (120 mg, 3.0 mmol) and
stirred for 1 hour. The reaction was then treated with 2-chloroethyl ether (409
mg, 0.335 mL, 2.8 mmol) and stirred for 2 hours. The reaction was quenched

15 with acetic acid, poured into water, and extracted 3x with ethyl acetate. The
organic layer was washed with brine, dried over magnesium sulfate, filtered,
and concentrated to an oil. Purification by silica gel column chromatography
provided the titlle cornpound as a light amber oil (240 mg, 30%). "H NMR (400
MHz, CHLOROFORM-d) 3 ppm 2.05 - 2.15 (m, 4 H) 3.86 - 3.94 (m, 2 H) 4.07

20 -4141(m, 1 H) 4.10 -4.15 (m, 1 H) 7.19 (dd, J=8.70, 8.11 Hz, 1 H) 7.43 (ddd,
J=8.60, 4.30, 2.54 Hz, 1 H) 7.68 (dd, J=6.25, 2.54 Hz, 1 H).

Step 3: Preparation of 4-(4-fluoro-3-(4-(1-methyl-1H-pyrazol-5-

vl)phenvlthio)bhenvl)—tetrahvdro-2H-L')vran-4-carboxamide.

25 A solution of 4-(3-bromo-4-fluorophenyl)-tetrahydro-2H-pyran-4-carbonitrile
(100 mg, 0.352 mmol) in t-butanol (1 mL) was treated with powdered
potassiurn hydroxide (59.2 mg, 1.06 mmol) and heated to 80°C for 1.5 hours.
The reaction was cooled to room temperature, diluted with water, and the
resulting solid was filtered off and dried (93 mg). The solid was combined with

30 S-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (71.5 mg, 0.31 ramol),
tetrakis(triphenylphosphing) palladium (57.8 mg, 0.05 mmol) and his(2-
diphenylphosphinophenyl)ether (32.3 mg, 0.08 mmol) in 1,4-dioxane (3 mL).

The mixture was degassed and purged with Ar(g), agueous sodium carbonate
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(1.21 mL, 2M) was added ,and the resulting mixture heated to 85°C for 18
hours. The reaction was cooled to room temperature and concentrated. The
residue was dissolved in DMSO (1 mL) and purified by reverse phase
chromatography to give the title compound (38mg, 39%). LC/MS: 10% - 90%
CH3CN:H20 gradient over 5 minutes: 2.72 min., 412 (M+H).

Example 22

N |
N
/

(2S,4R)-2-methyl-4-(3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-
tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of (S)-ethyl 2-(2-ethoxy-2-oxoethox
Ethyl (S)-(-)-lactate (738 g, 6247 mmol, 1e(.) and potassium carbonate (856
g, 6,193 mmol, 1eq.) were dissolved in N,N-dimethylformaniide (7.0 L) and

stirred at room temperature for 20 min. Ethyl bromoacetate (1049 g, 6,200
mmol, 0.98 eq.) was added to the reaction mixture and stirred at room
temperature for 24 h. The reaction was diluted with water (25 L) and extracted
with dichloromethane (3 x 3L). The combined organic phases were washed
with water (1x 3L) and concentrated to an oil. The oil was distilled under
vaccum (1 mmHg) to afford 418 g (33%) of the desired intermediate. LC/MS
(M+H) = 205.

Step 2: Preparation of (S)-2-(2-hydroxyethoxy)propan-1-ol.

(S)-ethyl 2-(2-ethoxy-2-oxoethoxy)propanoate (418 g, 2050 mmol, 1 eq.) was
dissolved in THF (3.0 L). While stirring, lithium aluminum hydride (2.52 L,
2520 mmol, 1.2 €q.) was added dropwise to the reaction mixture, keeping the
temperature below 60°C. The reaction mixture was stirred for 24 h. The
reaction was quenched by dropwise addition of water (47 mL). A solution of
sodium hydroxide (94 mL, 2.5 N) was added to the mixture followed by the
addition of water (141 mL). The mixture was stirred for 30 min., and the solids

@D
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were filtered and rinsed with acetone. The filtrate was concentrated to a neat
oil. The oil was distilled under vaccum (<1 mmHg, 90 - 105°C) to afford 146 g
(59%) of the desired alcohol. 1H NMR (400 MHz, CHLOROFORM-d) 3 ppm
0.93-1.08 (m,3H)3.20-3.81 (m,7H)4.10 - .33 (m, 1 H) 4.50 (d, J=17.59
Hz, 1 H); LCMS (M+H) = 121.

Step 3: Preparation of (S)-1-iodo-2-(2-iodoethoxy)propane.

Triphenyl phosphine (45.0 g, 166 mmol , 4 .eq.) and imidazole (11.7 g, 166
mriol, 4 €q.) were dissolved in acetonitrile (100 mL) and diethyl ether (300
mL). lodine (52.4 g, 206 mmol, 5 eq.) was added slowly to the reaction
mixture and stirred for 30 rmin. (S)-2-(2-hydroxyethoxy)propan-1-ol (5.0 g, 42

mmol, 1 eq.) was added dropwise to the reaction mixture and stirred for 24 h
avoiding light exposure. The resulting solids were filtered and washed with
ethyl acetate. The filtrate was concentrated under reduced pressure to an oily
residue. The residue was filtered through a silica column using 5% ethyl
acetate/heptane to afford an oil. The resulting oil was purified further by chiral
chromatography to remove any remains (5%) of__(R)-1-iodo-2-(2-
iodoethoxy)propane. GC/MS m,z= 340; 1H NMR (400 MHz, CHLOROFORM-
d) & ppm 1.28 (d, J=6.25 Hz, 3 H) 3.14 - 3.29 (m, 4 H) 3.43 - 3.54 (m,1 H)
3.67 - 3.82 (m, 2 H).

Procedure for enhancement of chiral purity of (S)-1-iodo-2-(2-

iodoethoxy)propane

Separations performed with a Berger MultiGram || SFC chromatograph using
a Chiralpak AS-H 30 x 250 mm column from Chiral Technologies, Inc.
Isocratic elution with 5% MeOH/95% CO2 at 70 ml/min. Samples were
dissolved at 50 mg/ml in MeOH, 2 ml/injection. Peak one is the minor
enantiomer, peak 2 is the major enantiomer and peak 3 is an unknown
impurity. Analytical analysis was performed with a Chiralpak AD-H 4.6 x 250
mm column from Chiral Technologies, Inc. Isocratic elution using 20%
MeOH/20% CO2 at 3 ml/min. Peak 1 eluted at 1.86 minutes, Peak 2 eluted at
1.99 minutes, and the impurity peak eluted at 2.26 minutes.

'&\\
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Step 4: Preparation of (2S.4R)-1-(3-bromophenyl)-2-methyi-tetrahydro-2H-

pyran-4-carbonitrile.

3-Bromophenyl acetonitrile (1.04 g, 5.3mmol, 1 eq.)and (S)-1-iodo-2-(2-
iodoethoxy)propane (2.13 g, €.25 mmol, 1.2 eq.) were dissolved in dimethyl
sulfoxide (20 niL). Sodium hydride (405 mg, 10.1 rmmol, 1.9 &q.) was added to
the reaction mixture and stirred for 1 h at room temperature. The reaction

mixture was diluted with water (10 mL) and ethyl acetate (10 mL), and the
layers were separated. The organic phase was washed with 1 M HCI (1x10
ml), water (1x10ml), and brine (1x10 ml). The organic phase was
concentrated under vacuum to afford a yellow liquid. The mixture of
diastereomers (1:1) formed, were separated by reverse phase
chromatography (40 - 90% acetonitrile-water) to obtain the title compound
(350 mg, 24%) as a single isomer. Stereochemistry confirned by NMR. 1H
NMR (400 MHz, CHLOROFORM-d) & ppm 1.29 (d, J=6.14 Hz, 3 H) 1.71 (dd,
J=13.31, 11.26 Hz, 1 H) 2.02 - 2.12 (m, 3 H) 3.91 - 4.00 (M, 2H) 4.10 - 4.16
(m, 1 H) 7.31 (t, J=8.02 Hz, 1 H) 7.43 - 7.46 (m, 1 H) 7.50 (s, 1 H) 7.63 (t,
J=1.88 Hz, 1 H). LCMS (M+H) = 280 (100%), 282 (98.5%).

Step  5: Preparation of (2S.4R)-2-methyl-4-(3-(4-(1-methyl-1H-pyrazol-5-
ylphenylthio)phenyl)-tetrahydro-2H-pyran-4-carbonitrile.

4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (296 mg, 1.27 mmol, 1 eq.),
(2S,4R)-4-(3-bromophenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile (350
mg, 1.20 mmol, 1 e€q.), palladium tetrakis (80 mg, 0.07 mmol, 0.05 eq.) and
DPEphos (37 mg, 0.07 mmol, 0.05 €q.), potassium tert-butoxide (3.75 mL of 1
M in THF, 3.75 mmol, 3 eq.) were mixed in isopropanol (5 mL) at room
temperature. Nitrogen was bubbled through the reaction mixture for 6
minutes. The solution was heated to 65°C for 24 hours. The solution was
cooled to room temperature and diluted with ethyl acetate (5 mL) and water (6
mL). The Iayefs were separated, and the aqueous phase was extracted with
ethyl acetate (2x5 ml). The combined organic phases were dried over sodium
sulfate, and the solvent was removed at reduced pressure. The resulting oil
was isolated by reverse phase chromatography (40 - 90% acetonitrile-water)
to give the desired product (49.4 mg, 10%s). TH HMR (400 MHz, DMSO-/6) 3

\\/?/
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ppm 1.19 (d, J=5.86 Hz, 3 H) 1.62 - 1.74 (m, 1 H) 1.98 (id, J=12.81, 4.39 Hz,
1H) 2.04 - 2.12 (m, 1 H) 2.18 (d J=13.18 Hz, 1 H) 3.64 - 3.80 (m, 2 H) 3.72
(d, J=12.45 Hz, 1 H) 3.85 (s, 3 H) 4.03 (dd, J=12.08, 4.03 Hz, 1 H) 6.41 (3, 1
H) 7.36 - 7.59 (m, 9 H); ES-HRMS m/z 390.1696 (M+H calc.: 390.1640).

Step 6. Preparation of (2S.4R)-2-methyl-4-(3-(4-(1-methyl-1H-pyrazol-5-
yphenylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide.
(2S,4R)-2-methyl-4-(3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-
tetrahydro-2H-pyran-4-carbonitrile (443 mg, 1.14 mmol, 1 eq.) and potassium

hydroxide (300 mg, 5.4 mmol, 4.7 eq.) were dissolved in fert-butyl alcohol
(10.0 mL). The mixture stirred at 60°C for 24 h. The mixture was diluted with
water (10 mL) and extracted with ethyl acetate (2x10 mL). The organic phase
was concentrated to a solid. The crude solid was purified by reverse phase
chromatography (40 - 90% acetonitrile-water) to afford the title product (143
mg, 31%:) as a solid. 1TH MMR. (400 MHz, DMSO-d6) o ppm 1.10 (d, J=6.22
Hz, 3 H) 1.20 - 1.31 (m, 1 H) 1.50 - 1.63 (m, 1 H) 2.45- 2.62 (m, 3 H) 3.40 -
3.51 (rm, 2 H) 3.83 (s, 3 H) 6.40 (d, J=1.83 Hz, 1 H) 7.10 (s, 1 H) 7.23 - 7.55
(M, 9 H)3.12 (s, 1 H); ES-HRMS m,’z 403.1816 (M+H calc.: 403.1746).

Example 23

Chiral

(2S,4R)-4-(4-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carboxamide

The title compound was made using the methods described in example 15
using 2-(3-bromo-4-flucrophenyl)acetonitrile as starting material.

1H NMR (400 MHz, CHLOROFORM-d) & ppm 1.22 (d, J=6.25 Hz, 3 H) 1.53
(dd, J=13.29, 11.14 Hz, 1 H)1.82 - 1.93 (m, 1 H) 2.27 - 2.41 (m, 2 H) 3.67 -
3.77 (m, 2 H) 3.91 (5, 3 H) 3.96 - 4.03 (m, 1 H) 5.60 (br. s., 1H) 6.02 (br. s., 1
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H) 6.34 (d, J=2.15 Hz, 1 H) 7.15 {t, J=8.50 Hz, 1 H) 7.25 - 7.35 (m, 4 H) 7.37 - \
7.43 (m, 1 H) 7.49 (dd, J=6.64, 2.35 Hz, 1 H) 7.59 (d, J=1.95 Hz, 1 H); ES-
HRMS m/z 426.1662 (M+H calc.: 426.1651).

5 Example 24

Chiral

/
N-—
A N
= F
D“u //N
s )

fo) e,
(2S,4R)-4-(4-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carbonitrile

10 Procedures used in the preparation of the compound of example 27, below,
was used to prepare the following compound using 2-(3-bromo-4-
fluorophenyl)acetonitrile as starting material:

'H NMR (400 MHz, DMSO-de) & ppm 1.16-1.18 (d, 3 H), 1.64-1.7 (m, 1 H),

15 1.92-1.99 (m, 1 H), 2.07-2.11 (m, 1 H), 2.17-2.2 (m, 1 H), 3.64-3.73 (m, 2 H),
3.84 (s, 3H), 4.0-1.04 (m, 1 H), 6.41 (m, 1H), 7.35-7.38 (d, 2H), 7.45-7.49 (m,
2H), 7.53-7.55 (d, 2H), 7.63 (m, 1H), 7.67 (m, 1H); HRMS M+H calc.:
408.1548, found 408.1619.

20 Example 25

(2S,4R)-4-(2-fluoro-3-(2-fluoro-4-(1-methyl-1H-pyrazol-5-
25  yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile

Step 1: Preparation of (4-bromo-3-fluorophenyl)(morpholino)methanone
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To a solution of 4-bromo-3-fluorobenzoic acid (3.0g, 14mmol) in methylene
chloride (50mL) was added 1-ethyl-3(3’-dimethylaminopropyl)carbodiimide
hydrochloride (3.41g, 1.3mmol), dimethylaminopyridine (502mg, 4.11mmol),
and morpholine (1.22g, 14mmol). After stirring for 3 hours at ambient
temperature the reaction was poured into water (300mL), washed with water
(2x 100mL), and the organic dried over magnesium sulfate, filtered and the
solvent removed by evaporation under reduced pressure, to provide the title
compound (3.68g) as an oil. 'H NMR (400 MHz, CHLOROFORM-d) 3 ppm
3.31-3.92 (m, 8 H) 7.05 - 7.13 (m, 1 H) 7.20 (dd, J=8.40, 1.95 Hz, 1 H) 7.62
(dd, J=8.20, 6.64 Hz, 1 H).

LCMS : m/z [MH+] 288.0, 290.0.

Step 2: Preparation of 1-(4-bromo-3-fluorophenyl)ethanone.

To an ice-hath conled solution of (4-bromo-3-
fluorophenyl)(morpholino)methanone  (3.14mg, 10.9mmol) in  anhydrous
tetrahydrofuran (45mL), under argon, was added methylmagnesium chloride
(1.22g, 16.4mmol). The reaction was stirred at ice bath temperature for 1 hour
then allowed to warm to ambient temperature. The reaction was poured into
water (350mL), extracted with ethyl acetate (3 x 75mL), washed with brine
(100mL), dried over magnesium sulfate, filtered and the solvent removed by
evaporation under reduced pressure, to provide the title compound (2.8g) as a
liquid. '"H NMR (400 MHz, CHLOROFORM-d) 3 ppm 2.60 (s, 3 H) 7.52 - 7.77
(m, 3 H).

Step 3: Preparation of 5-(4-hromo-3-fluorophenyl)-1-methyl-1H-pyrazole.

To a solution of 1-(4-bromo-3-fluorophenyl)ethanone (2.8g, 12mmol) in N,N-
dimethylformamide (10mL) was added N,N-dimethylformamide dimethyl
acetal (3.45mL, 26mmol). The reaction was heated to reflux for three hours,
cooled to room temperature, treated with methyl hydrazine (2.5mL, 46mmol),
and heated to 75°C for 18 hours. The reaction was cooled to room
ternperature, extracted with ethyl acetate (3 x 75mL), washed with brine
(100mL), dried over magnesium sulfate, filtered and the solvent removed by
evaporation under reduced pressure. The residue was purified by flash
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chromatography on silica gel eluting with a solvent gradient of ethyl
acetate:heptane (20:80, by volume) changing to ethyl acetate:heptane (60:40
by volume), to provide the title compound (1.66g) as a solid. 'H NMR (400
MHz, CHLOROFORM-d) & ppm 3.91 (s, 3 H) 6.34 (d, J=1.95 Hz, 1 H) 7.11
(dd, J=8.01, 1.76 Hz, 1 H) 7.20 (dd, J=8.99, 1.95 Hz, 1 H) 7.53 (d, J=1.95 Hz,
1 H) 7.65 (dd, J=8.20, 7.03 Hz, 1 H).

LCMS : m/z [MH+] 255.0, 257.0.

Step  4:  Preparation  of  S-2-fluoro-4-(1-methyl-1H-pyrazol-5-y)phenyl

ethanethioate.

To a solution of 5-(4-bromo-3-fluorophenyl)-1-rethyl-1H-pyrazole (120mg,
0.470mmol) in degassed, anhydrous 1,4-dioxane (13mL), under argon, was
added palladium acetate (3.1mg, 0.036mmot), bis(2-
diphenylphosphinophenyl)ether  (9.7mg, 0.018mmol), cesium carbonate
(234mg, 0.719mmol), and triisopropylsilane thiol (205mg, 0.231niL,
1.08rmmol). The reaction was heated to 95°C for 45 minutes, cooled to room
temperature, and treated with acetic anhydride (1.5mL). After 18 hours the
reaction was filtered, and the filtrate was extracted with ethyl acetate (3 x
75mL), washed with brine (100mL), dried over magnesium sulfate, filtered and
the solvent removed by evaporation under reduced pressure. The residue
was purified by flash chromalography on silica gel eluting with a solvent
gradient of ethyl acetate:heptane (5:95, by volume) changing to ethyl
acetate:heptane (40:60 by volume), to provide the title compound (50mg) as a
solid. "H NMR (400 MHz, CHLOROFORM-d) 3 ppm 2.50 (s, 3 H) 3.96 (s, 3 H)
6.38 (d, J=1.95 Hz, 1 H) 7.23 - 7.29 (m, 2 H) 7.51 (dd, J=8.30, 6.93 Hz, 1 H)
7.55 (d, J=2.15 Hz, 1 H).

LCMS : m/z [MH+] 251.1

Step 5: Preparation of (2S,4R)-4-(2-fluoro-3-(2-fluoro-4-(1-methyl-1H-pyrazol-

5-yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile

To a solution of S-2-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate
(100mg, 0.400mmel) in degassed, anhydrous 1,4-dioxane (3mL), under
argon, was added, ((2S,4R)-4-(3-bromo-2-fluorophenyl)-2-methyl-tetrahydro-
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2H-pyran-4-carbohitrile) (119mg, .0400mmol), palladium acetate (13.7mg,
0.060mmol), bis(2-diphenylphosphinophenyl)ether (21.5mg, 0.040mmol), and
solid cesium carbonate (391mg, 1.20mmol). After heating to 85°C for 18
hours the reaction was cooled to room temperature, filtered and purified by
reverse phase HPLGC, to provide the title compound (44mg) as a glassy solid.
'H NMR (400 MHz, DMSO-d;) 3 ppm 1.19 (d, J=6.22 Hz, 3 H) 1.72 (dd,
J=13.18, 10.98 Hz, 1 H) 1.96 - 2.05 (m, 1 H) 2.19 (dt, J=13.36, 1.19 Hz, 1 H)
2.28 (dt, J=13.45, 2.24 Hz, 1 H) 3.69 - 3.81 (m, 2 H) 3.89 (s, S H) 4.00 - 4.06
(m, 1 H)6.52 (d, J=1.83 Hz, 1 H) 7.28 - 7.35 (m, 2 H) 7.38 - 7.51 (m, 4 H)
7.58 - 7.63 (m, 1 H).

LCMS : m/z [MH+] 425.1.

Example 26

e

o~

(2S,4R)-4-(2-fluoro-3-(2-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide

A solution of compound of example 25 (98mg, 0.23mmol) in t-butanol (2mL)
was treated with powdered potassium hydroxide (41.6mg, 0.741mmol) and
heated to 70°C for 18 hours. The reaction was cooled to ambient temperature,
filtered and purified by reverse phase HPLC to provide the title compound
(38mg) as a solid. "H NMR (400 MHz, DMSO-dg) 8 ppm 1.09 (d, J=6.59 Hz, 3
H) 1.36 - 1.48 (m, 1 H) 1.71 - 1.83 (m, 1 H) 2.33 - 2.49 (m, 2 H) 3.57 - 3.73
(m, 2H)3.77 - 3.85(m, 1 H) 3.89 (s, 3 H) 6.51 (d, J=1.46 Hz, 1 H) 7.12 (s, 2
H) 7.25 (t, J=6.59 Hz, 3 H) 7.38 (d, J=8.05 Hz, 1 H) 7.42 - 7.51 (m, 2 H) 7.59
(d, J=8.79 Hz, 1 H). LCMS : m/z [MH+] 444.2.

Example 27

N
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(2S,4R)-4-(3-fluoro-5-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carboxamide

Step  1: Preparation of (2S.4R)-4-(3-bromo-5-fluorophenyl)-2-methyl-

tetrahydro-2H-pyran-4-carbonitrile
2-(3-bromo-5-fluorophenyl)acetonitrile (1.40 g, 4.6 mmol,1 eq.) and (S)-1-

iodo-2-(2-iodoethoxy)propane (2.30 g, 6.87 mmol, 1.5eq) were dissolved in
dimethyl sulfoxide (10 ml). Sodiurm hydride (450 g, 11 mmol, 2.5 eq.) was
added to the reaction mixture and stirred for 1 h at room temperature. The
reaction mixture was diluted with water (10 ml) and ethyl acetate (10 ml), and
the layers separated. The organic phase was washed with 1 M HCI (1x10 ml),
water (1x10ml) and brineg (1x10 ml). The organic phase was concentrated
under vacuum to afford a diastereomeric mixture of (2S,4R)-4-(3-bromo-5-
fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile  and  (2S,4S)-4-(3-
bromo-5-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile (1:1). The
diasterecomeric mixture was separated by reverse phase chromatography (40-
90% acetonitrile-water) to obtain the title compound (522 mg, 38%) as a
single isorner. LCMS (M+1) = 298 (100%), 300 (98%).

Step  2: Preparation of (2S,4R)-4-(3-fluoro-5-(4-(1-methyl-1H-pyrazol-5-

Nphenylthio)phenyl)-2-methyl-tetrahydro-2 H-pyran-4-carbonitrile

iasle

N

/ AN
S 6

o~
4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (407 mg, 1.75 mmol, 1 €q.),
(2S,4R)-4-(3-bromo-5-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-
carbonitrile (522 mg, 1.75 mmol, 1 eq.), palladium tetrakis (111 mg, 0.096
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mmol, 0.05 eq.) and DPEphos (51.7 mg, 0.096 mmol, 0.05 eq.), potassium
tert-butoxide (5.25 ml of 1 M in THF, 5.25 mmol , 3 eq.) were mixed in
isopropanol (10 ml) at room temperature. Nitrogen was bubbled through the
reaction mixture for 5 minutes. The solution was heated to 65 °C for 24 hours.
The solution was cooled to room temp and diluted with ethyl acetate (5 mi)
and water (5 ml). The layers separated and the aqueous phase was extracted
with ethyl acetate (2x5 ml). The combined organic phases were dried over
sodium sulfate and solvent removed at reduced pressure. The resulting oil
was isolated by reverse phase chromatography (40-90% acetonitrile-water) to
give the desired product (520 mg, 73%). 1H NMR (400 MHz, DMSO-d6) &
ppm 1.16 (d, J=6.59 Hz, 3 H) 1.63 - 1.72 (m, 1 H) 1.91 - 2.01 (m, 1 H) 2.04-
2.11 (m, 1 H) 2.17 (d, J=13.91 Hz, 1 H) 3.61 - 3.74 (m, 2 H) 3.86 (s, 3 H) 4.01
(dd, J=12.08, 3.29 Hz, 1 H)6.45 (s, 1 H) 7.12 (d, J=8.79 Hz, 1 H) 7.34 -7.40
(m, 2 H) 746 - 749 (m, 1 H) 7.51 - 763 (m, 4 H); ES-HRMS m/z
408.1611(M+H calcd: 408.1546).

Step 3: Preparation of (2S.4R)-4-(3-fluoro-5-(4-(1-methyl-1H-pyrazol-5-
yhphenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide.
(2S,4R)-4-(3-fluoro-5-(4-(1-methyl-1 H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carbonitrile (370 mg, 0.91mmol, 1 eq.) and

potassiurn hydroxide (428 mg, 7.6 mmol 8.7 €q.) was dissolved in tert-butyl
alcohol (5.0 ml). The mixture stirred at 60 °C for 24 h. The mixture was diluted
with water (10 ml) and extracted with ethyl acetate (2x10 ml). The organic
phase was concentrated to a solid. The crude solid was purified by reverse
phase chromatography (40-90% acetonitrile-water) to afford the title product
(126rng, 33%) as a solid. 1TH NMR (400 MHz, DMSO-d6) & ppm 1.09 (d,
J=5.86 Hz, 3 H) 1.21 - 1.30 (m, 1 H) 1.51 - 1.62 (m, 2 H) 2.41- 2.56 (m, 2 H)
3.37 - 3.49 (m, 2 H) 3.81 (d, J=2.93 Hz, 1 H) 3.85 (s, 3 H) 6.44 (s, 1 H) 7.01
(d, J=8.79 Hz, 1H) 7.09 - 7.18 (m, 2 H) 7.22 (s, 1 H) 7.35 (br. s.,, 1 H) 7.42 -
7.48 (m, 2 H) 7.57 (d, J=8.05 Hz, 2 H); ES-HRMS m,z 426.1656 (M+H calc.:
426.1651).

Example 28
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(2S,4R)-4-(2,4-difluoro-3-(4-(1-methyl-1 H-pyrazol-5-yl)phenyithio)phenyl)-
2-methyl-tetrahydro-2H-pyran-4-carboxamide

Stepl: Preparation of (2S,4R)-4-(3-bromo-2,4-difluorophenyl)-2-methyl-

tetrahydro-2H-pyran-4-carbonitrile.
2-(3-bromo-2,4-difluorophenyl)acetonitrile (1.60 g, 9.4 ramol,1 eq.) and (S)-1-

iodo-2-(2-iodoethoxy)propane (3.40g, 10 mmal, 1.1 eq.) were dissolved in
dimethyl sulfoxide (10 ml). Sodium hydride (828 mg, 21 mmol, 2.2 €q.) was
added to the reaction mixture and stirred for 1 h at room temperature. The
reaction mixture was diluted with water (10 ml) and ethyl acetate (10 ml) and
the layers separated. The organic phase was washed with 1M HCI (1x10 ml),
water (1x10ml) and brine (1x10 ml). The organic phase was concentrated
under vacuum to afford a diastereomeric mixture of (2S,4R)-4-(3-bromo-2,4-
difluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile and (2S,4S)-4-(3-
bromo-2,4-difluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile  (1:1).
The diastereomeric mixture was separated by reverse phase chromatography
(30-85% acetonitrile-water) to obtain the titlle compound (251 mg, 11%) as a
single isomer. LC/MS (M+1) = 316 (100%), 318 (98%).

Step 2: Preparation of (2S,4R)-1-(2.4-difluoro-3-(4-(1-methyl-1H-pyrazol-5-
vliphenvlthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile.

4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (233 mg, 1.0 mmol, 1 €q.)
was dissolved in 1-methyl-2-pyrralidinone (10 mL) and potassium  fert-
butoxide (1.0 ml of 1 M in THF, 1.0 mmal, 1 eq.) was added. The reaction
mixture was followed by LCMS until complete conversion to the free thiol was
observed. (2S,4R)-4-(3-bromo-2,4-difluorophenyl)-2-methyl-tetrahydro-2H-
pyran-4-carbonitrile (251 mg, 0.98 mmol, 1.0 eq.) was added to the reaction
mixture and stirred at 45 °C for 24 hrs. The solution was cooled to room temp

and diluted with ethyl acetate (5 ml) and water (5 ml). The layers separated
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and the aqueous phase was extracted with ethyl acetate (2x5 ml). The
combined organic phases were washed with brine (2x10mL), dried over
sodium sulfate and solvent removed at reduced pressure. The resulting oil
was isolated by reverse phase chromatography (40-90% acetonitrile-water) to
give the desired product (110 mg, 26%). 1H NMR (400 MHz, DMSO-db)
dppm 1.18 (d, J=6.59 Hz, 3 H) 1.68 - 1.77 (m, 1 H) 1.95 - 2.06 (m, 1 H)
2.20(d, J=13.18 Hz, 1 H) 2.29 (d, J=13.1&8 Hz, 1 H) 3.68 - 3.79 (m, 2 H) 3.81
(s, 3 H)4.03 (dd, J=12.45, 2.93 Hz, 2H) 6.39 (s, 1 H) 7.26 (d, J=8.05 Hz, 2 H)
7.37 -7.53 (m, 3H)7.65-7.75 (m, 1 H); ES-HRMS m,z 426.1515 (M+H calc.:
426.1451).

Step 3: Preparation of (2S.4R)-4-(2,4-difluoro-3-(4-(1-methyl-1H-pyrazol-5-
ylphenylthio)phenyl)-2-miethyl-tetrahydro-2H-pyran-4-carboxamide.
(25,4R)-4-(2 4-difluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenyithio)phenyl )-2-
methyl-tetrahydro-2H-pyran-4-carbonitrile (100 mg, 0.23 mmol, 1eq) was

dissolved in 3 mL of a trifluoroacetic and sulfuric acid mixture (4:1). The
reaction mixture stirred for 72 h at room temperature. The solution was
paured into water (5 mL) and and extracted with ethyl acetate (2x10 ml). The
organic phase was washed with a saturated solution of sodium bicarbonate
(1x10mL) and concentrated to a solid. The crude solid was purified by reverse
phase chromatography (40-90% acetonitrile-water) to afford the title product
(37mg, 36%) as a solid. 1TH NMR (400 MHz, DMSO-d6) & ppm 1.08 (d, J=5.86
Hz, 3H) 1.37 - 1.46 (m, 1 H) 1.71 - 1.83 (m, 1 H) 2.39(dd, J=32.21, 13.91 Hz,
2H)3.57 -3.73 (m, 2 H) 3.78 (d, J=3.66 Hz, 1 H) 3.81 (s, 3 H) 6.38 (s, 1 H)
7.11(d,J=8.79 Hz, 2 H) 7.18 (d, J=8.05 Hz, 2 H) 7.32 (t, J=8.05 Hz, 1 H) 7.42
-749 (m, 3 H) 7.58 - 7.68 (M, 1 H); ES-HRMS m/,/z 444.1592 (M+H calc.:
444 .1557).

Example 29
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(2S,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carboxamide

Step  1:  Preparation  of  (2S,4R)-1-(3-bromo-2-fluorophenyl)-2-methyl-

tetrahydro-2H-pyran-4-carbonitrile.

2-(3-bromo-2-flucrophenyl)acetonitrile (800 mg, 3.7 mmol,1 eq.) and (S)-1-
i0do-2-(2-icdoethoxy)propane (1.27 g, 3.74 mmol, 1 €q.) were dissolved in
dirnethyl sulfoxide (10 mL). Sodium hydride (331 mg, 8.3 mmol, 2.2 eq.) was
added to the reaction mixture and stirred for 1 h at room temperature. The
reaction mixture was diluted with water (10 mL) and ethyl acetate (10 mL),
and the layers were separated. The organic phase was washed with 1 M HCI
(1x10 mL), water (1x10 mL) and bring (1x10 mL). The organic phase was
concentrated under vacuum to afford a diastereomeric mixture of (2S,4R)-4-
(3-bromo-2-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile and
(25,4S5)-4-(3-bromo-2-fluorophenyl)-2-miethyl-tetrahydro-2H-pyran-4-
carbonitrile (1:1). The diastereomeric mixture was separated by reverse
phase chromatography (40 - 90% acetonitrile-water) to obtain the title
compound (252 mg, 23%) as a single isomer. Stereochemistry confirmed by
NMR. (2S,4R): 1H MNMR (400 MHz, CHLOROFORM-d/) 3 ppm 1.26 (d, J=6.2
Hz, 3 H) 1.81 (dd, J=13.2, 11.0 Hz, 1 H) 2.08 - 2.26 (m, 3 H) 3.89 - 4.02 (m,
2H)4.04 - 416 (M, 1 H) 6.99 - 7.13 (m, 1 H) 7.32-7.44 (m, 1H) (s, 1 H) 7.51-
7.63 (m, 1H); LC/MS (M+H) = 292 (100%;), 300 (98.5%). (2S,4S): 1H NMR
(400 MHz, CHLOROFORM-¢) & ppm 1.22 (d, J=6.2 Hz, 3 H) 2.05 (dd, J=14.5,
10.7 Hz, 1 H) 2.25-2.44 (m, 1 H) 2.49 - 2.63 (m, 2 H) 3.44 - 3.59 (m, 2H) 3.86
-399 (M, 1H)7.02-713 (M, 1 H) 7.19-7.31 (m, 1H) (s, 1 H) 7.53-7.64 (M,
1H); LC/MS (M+H) = 298 (100%), 300 (98.5%).

Step 2: Preparation  of (2S,4R)-4-(2-luoro-3-(4-(1-methyl-1H-pyrazol-5-
vhphenylthio)phenyl)-2-methyl-tetrahydro-2 H-pyran-4-carbonitrile

@?/
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Alternative 1

4-(‘1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (156 mg, 0.67 mmol, 1 €q.),
(28,4 R)-4-(3-bromo-2-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-
carbonitrile (200 mg, 0.67 mmol, 1 &q.), palladium tetrakis (42.8 mg, 0.07
mmol, 0.05 eq.) and DPEphos (19.9 mg, 0.07 mmol, 0.05 eq.), potassium tert-
butoxide (2.01 mL of 1 M in THF, 2.01 ramol, 3 €q.) were mixed in isopropanol
(5 mL) at room lemperature. Nitrogen was bubbled through the reaction
mixture for 5 minutes. The solution was heated to 65°C for 24 hours. The
solution was cooled to room temperature and diluted with ethyl acetate (5 mL)
and water (5 mL). The layers were separaled, and the aqueous phase was
extracted with ethyl acetate (2x5 mL). The combined organic phasés were
dried over sodium sulfate, and the solvent was removed at reduced pressure.
The resulting oil was isolated by reverse phase chromatography (40 - 90%
acetonitrile-water) to give the desired product (220 mg, 80%). 1H NMR (400
MHz, DMSO-d6) o ppm 1.18 (d, J=5.86 Hz, 3 H) 1.66 - 1.77 (m, 1 H) 1.95 -
2.06 (m, 1 H) 2.22(dd, J=35.87, 13.18 Hz, 2 H) 3.68 - 3.80 (m, 2 H) 3.83 (s, 3
H) 4.02 (dd, J=12.44, 2.93 Hz, 1 H) 6.41 (s, 1 H)7.27 - 7.58 (m, 8 H); ES-
HRMS m,’z 408.1634 (M+H calc.: 408.1516).

Alternative 2
(2S,4R)-4-(3-bromo-2-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-
carbonitrile  (@0g, 268 mmol),  4-(1-methyl-1H-pyrazol-5-yl)phenyl
ethanethioate (62 g, 268 mmol), tetrakis(triphenylphosphing)palladium (17 g,
15 mmol), bis(2-diphenylphosphinophenyl)ether (8 g, 15 mmol) and
tetrabutylammonium bromide (4 g, 13 mmol) were mixed together in toluene
(800 mL) under a nitrogen atmosphere. 2.5 M sodium hydroxide (365 mL,
912 mmol) was added to the mixture and the mixture was heated to reflux.
The reaction was usually done within three hours. The mixture was cooled to
25°C and the phases were separated. The organic phase was dried with

f
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anhydrous magnesium sulfate and the solvent was stripped at reduced
pressure. The crude product was purified by normal phase chromatography.

The product (89 g) was obtained as an amorphous, hard glassy material.

Step  3:;  Preparation _of (2S.4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazol-5-
yhphenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide.

(28,4 R)-4-(2-luoro-3-(+-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-cartonitrile (200 g, 0.49 mmol, 1 eq.) and

potassium hydroxide (428 mg, 7.6 mmol, 15 eq.) were dissolved in fert-butyl
alcohol (5.0 mL). The mixture was stirred at 60°C for 24 h. The mixture was
diluted with water (10 mL) and extracted with ethyl acetate (2x10 mL). The
organic phase was concentrated to a solid. The crude solid was purified by
reverse phase chromatography (40 - 90% acetonitrile-water) to afford the title
product (100 mg, 48%) as a solid. 1TH NMR (400 MHz, CHLOROFORM-d) &
ppm 1.22 (d, J=6.18 Hz, 3 H) 1.61 (dd, J=13.43, 11.28 Hz, 1 H)1.94 - 2.03 (m,
2H)237-251 (m, 2H)3.89 (s, 3H)3.91-398(m, 2H)5.38 (br. 5., 2 H)
6.31 (d, J=2.15Hz, 1 H) 713 (t, J=7.92 Hz, 1 H) 7.21 - 7.24 (m, 1 H) 7.33 -
7.39 (m, 5 H) 7.52 (d, J=1.88 Hz, 1 H); ES-HRMS m.z 426.1645 (M+H calc.:
426.1651).

Procedure for enhancement of chiral purity of final compounds

Separations performed with a Berger MultiGram |l SFC chromatograph using
a Chiralpak AS-H 30 x 250 mm column from Chiral Technologies, Inc.
Isocratic elution using 30% MeOH/70% CO:2 at 70 ml/min. Samples were
injected in MeOH @ 3 mg/ml, & ml/injection. In the case of (2S,4R)-4-(2-
fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl )-2-methyl-tetrahydro-

2H-pyran-4-carbonitrile, obtained two peaks, peak 1, the minor enantiomer
and peak 2, the major enantiomer. Analytical analysis was performed with a
Chiralpak AS-H 4.6 x 250 mm column, 20% MeOH/20°s COy; Peak 1 eluted
at RT = 4.446 minutes and peak 2 eluted at RT = 6.345 minutes.

Example 29bis
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(2S,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carbonitrile, tosylate salt, 1:1 molar ratio

(2S,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl )-2-
nmethyl-tetrahydro-2H-pyran-4-carbonitrile — i.e. the compound prepared in

step 2 of Example 29 - (4.5 g, 11.0 mmol) and para-toluenesulfonic acid (2.3
g, 12.1 mmol) were mixed together in ethyl acetate (68 mL). The mixture was
heated to reflux and held until homogeneous. The mixture was cooled to 65°C
and held until crystallization started. The mixture was cooled to 60°C and held
for 30 minutes. The mixture was cooled to 25°C and held for 60 minutes. The
mixture was filtered and the solid was washed with ethyl acetate. A white solid
(5.81 g, 90%) was obtained.

TGA/SDTA analisys

A Mettler TGA/SDTA851e thermogravimetric analyzer simultaneous
differential thermal analyzer was used to collect the weight loss and sample
temperature versus temperature data. Samples were sealed in 40 pL
pierceable aluminium capsules. Samples were heated at 5°C/min from 20°C
up to a maximum of 400°C. The temperature and simulated heat flow axis
were calibrated using indium. The TGA/SDTA trace is shown in Figure 2.

Powder X-Ray Diffraction Method

The powder X-ray diffraction paltern was measured using a Bruker D-8
Advance diffractometer. The system used a copper X-ray source maintained
at 40 KV and 40 mA to provide Cu Kay (1.5406 A ) and Cu Kaz (1.54439 A)
radiation with an intensity weighted average of (Ktae) 1.54184 A, A
scintillation counter was used for detection. Data were collected using a step
scan of 0.02° per point with a 1 second/point counting time over a range of 3

to 35° two -theta. Fabricated aluminium inserts held in Bruker plastic sample

(7
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cup holders were utilized for all analyses. Samples were run as is and were /Z/b
rotated during analysis to minimize preferred orientation. The measured \
pattern is shown below (peak positions derived from PXRD pattern of Figure

1; 2 theta angles £ 0.1. degrees):

Angle 2 theta Intensity % Angle 2 theta Intensity %
5.6 10 22.8 15.4
7.8 5.3 23.3 33.1
8.5 15.2 23.7 12
10.5 13.1 24.2 14.1
114 8.8 24.5 37
12.6 9.2 25.3 10.6
13.2 13.4 25.9 6.7
13.5 28 26.3 15.1
14.3 56.2 26.6 17
15.0 10.5 271 8
15.5 14.5 274 5.7
15.8 6.1 28.3 5.1
16.5 10.4 28.8 14.2
17.1 13 29.2 8.7
17.7 8.8 30.5 6.1
18.9 100 314 7.1
19.3 10.6 31.9 5.1
19.6 6.5 321 6.2
20.1 12.1 32.6 4.3
214 241 33.4 6.6
21.7 15.5 34.2 4
22.0 8.9 4.6 6.1

Example 30
T
17 e TN 0
S Il[ﬁ
=gt Tt 2 UNH,
9) e,

(2S,4R)-4-(3-(3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-

methyl-tetrahydro-2H-pyran-4-carboxamide

Step1t:

preparation

of S-3-fluoro-4-(1-methyl-1H-pyrazol-5-y)phenyl

cthanethioate
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S-3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (2.00 g, 7.8
mmol,1eq), sodium tert-butoxide (753 mg, 7.8 mmol, 1eq), palladium acetate
(352 mg, 0.157 mmol) and (1,1-Bis(Diphenylphosphine)ferrocene-
dichloropalladium (115 mg, 0.157 mmol) were dissolved in 1,4 dioxane (20
mL). The mixture was stirred at room temperature for 1h. Triisopropylsilane
thiol (1.49 g, 7.80 mmol) was added. The resulting mixture was healed to
reflux for 1h, then it was poured into ethyl acelate (30 mL). The organics were
washed with water (1 x 20 mL) and Brine (1 x 30 mL) then dried over sodium
sulfate. The organics were evaporated to obtain a crude oil. The oil was
dissolved in 16 mL of a solution of tetrabutyl ammonium fluoride in THF (1M)
and stirred at room temperature for 10 min. Acetic anhydride (7.42 mL) was
added to the reaction mixture and stirred for 20 min. The reaction mixture was
poured into water (25 mL) and extracted with dichloromethane (2 x 20 mL).
The organic phase was washed with Brine (1 x 20 mL), dried over sodium
sulfate and concentrated. The resulting oil was purified by chromatography
(Heptane/Ethyl acetate) (0-100%) to afford an amber oil. No further
purification was made. LCMS (M+1)= 251.

Step2:  preparation  of  (2S,4R)-4-(3-(3-fluoro-4-(1-methyl-1H-pyrazol-5-

ylphenvlthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile

S-3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (692 mg, 2.76
mmol, 1.1eq), (2S,4R)-4-(3-bromophenyl)-2-methyl-tetrahydro-2H-pyran-4-
carbonitrile (700 mg, 2.50 mmol, 1eq), palladium tetrakis(triphenyl phosphine)
(150 mg, 0.130mmol, 0.05eq) and DPEphos (70.0 mg, 0.130 mmol, 0.05eq),
potassium tert-butoxide (7.50 ml of 1 M in THF, 7.49 mmol, 3eq) were mixed
in isopropanol (10 ml) at room temperature. Nitrogen was bubbled through the
reaction mixture for 5 minutes. The solution was heated to 65 °C for 24 hours.
The solution was cooled to room temp and diluted with ethyl acetate (5 ml)
and water (5 ml). The layers separated and the aqueous phase was extracted
with ethyl acetate (2x5 ml). The combined organic phases were dried over
sodium sulfate and solvent removed at reduced pressure. The resulting oil
was isolated by reverse phase chromatography (40-90% acetonitrile-water) to
give the desired product (620 mg, 61%). 1TH HMR (400 MHz, DMSO-d6) d
ppm 1.17 (d, J=5.26 Hz, 3 H) 1.66 - 1.74 (m, 1 H) 1.94 - 2.03 (m, 1 H) 2.07 -

N
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2.14 (m, 1 H) 2.20 (d, J=13.18 Hz, 1 H) 2.47 - 2.50 (m, 2 H) 3.72 (s, 3 H) 4.03
(dd, J=12.45, 2.93 Hz, 1 H) 6.238 (s, 1 H) 7.15 (d, J=8.05 Hz, 1 H) 7.25 (d,
J=10.25 Hz, 1 H) 7.44 - 7.51 (m, 3 H) 7.55 (t, J=7.69 Hz, 1 H) 7.59 - 7.63 (M,
1H)7.65-7.68 (m, 1 H). ES-HRMS m/z 408.1584(M+H calcd: 408.1546).

Step3: :»reparation of (2S.,4R)-4-(3-(3-fluoro-4-(1-methyl-1H-pyrazol-5-

yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-(3-(3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-
methyl-tetrahydro-2H-pyran-4-carbonitrile (380 mg, 0.93mmol, 1eq) and

potassium hydroxide (812 mg, 14.5 mmol 15.5eq) dissolved in tert-butyl
alcohol (5.0 mi). The mixture stirred at 60 °C for 24 h. The mixture was diluted
with water (10 ml) and extracted with ethyl acetate (2x10 ml). The organic
phase was concentrated to a solid. The crude solid was purified by reverse
phase chromatography (40-90% acetonitrile-water) to afford the title product
(210mg, 53%) as a solid. 1H NHMR (400 MHz, DMSO-d6) d ppm 1.10 (d,
J=5.86 Hz, 3 H) 1.23 - 1.33 (m, 1 H) 1.59 (id, J=12.81, 4.39 Hz, 2 H) 2.58 (d,
J=13.18 Hz, 1 H) 3.39 - 3.51 (m, 2 H) 3.71 (s, 3 H) 3.84 (dd, J=11.71, 2.93
Hz, 1 H)6.37 (s, 1 H)7.04 - 7.17 (m, 3 H) 7.30 - 7.54 (m, 7 H). ES-HRMS m/z
426.1589(M+H calcd: 408.1651).

Example 31

N
N

/

(2S,4R)-4-(2-fluoro-3-(3-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide

Step1: preparation of (2S,4R)-4-(2-fluoro-3-(3-flunro-4-(1-methyl-1H-pyrazol-

5-vl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile

S-3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (539 mg, 2.15
mmol, 1.1eq), (2S,4R)-4-(3-bromo-2-fluorophenyl)-2-methyl-tetrahydro-2H-
pyran-4-carbonitrile (580 mg, 1.94 mmol, 1eq), palladium tetrakis(triphenyl

\’
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phosphing) (117 mg, 0.101 mmol, 0.05eq) and DPEphos (84.4 mg, 0.101
mmol, 0.05eq), potassium tert-butoxide (5.84 ml of 1 M in THF, 5.84 mmol,
3eq) were mixed in isopropanol (10 ml) at room temperature. Nitrogen was
bubbled through the reaction mixture for 5 minutes. The solution was heated
to 65 °C for 24 hours. The solution was cooled to room temp and diluted with
ethyl acetate (5 ml) and water (5 ml). The layers separated and the aqueous
phase was extracted with ethyl acetate (2x5 ml). The combined organic
phases were dried over sodium sulfate and solvent removed at reduced
pressure. The resulting oil was isolated by reverse phase chromatography
(40-90% acetonitrile-water) to give the desired product (274 mg, 33%). 1H
NMR (400 MHz, DMSO-d6) d ppm 1.19 (d, J=5.86 Hz, 3 H) 1.68 - 1.77 (m, 1
H) 2.02 (td, J=12.81, 4.39 Hz, 1 H) 2.20 (d, J=13.91 Hz, 1 H) 2.29 (d, J=13.18
Hz, 1 H) 3.69 - 3.81 (m, 5 H) 4.03 (dd, J=12.45, 2.93 Hz, 1 H) 6.39 (s, 1 H)
7.15(d, J=8.05 Hz, 1 H) 7.29 (d, J=10.25 Hz, 1 H) 7.38 (t, J=8.05 Hz, 1 H)
7.46 - 7.52 (m, 2 H) 7.57 (q, J=7.57 Hz, 2 H). ES-HRMS m/z 426.1445(M+H
calcd: 426.1451).

Step2: r:»reparatioh of (28 ,4R)-1-(2-flugro-3-(3-fluoro-4-(1-methyl-1H-pyrazol-

5-yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-(2-fluoro-3-(3-fluoro-4-(1-methyl-1H-pyrazol-5-
yhphenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile (160  mg,

0.376 mmol, 1eq) and potassium hydroxide (812 mg, 14.5 mmol 15.5eq)
dissolved in tert-butyl alcohol (5.0 ml). The mixture stirred at 60 °C for 24 h.
The mixture was diluted with water (10 ml) and extracted with ethyl acetate
(2x10 ml). The organic phase was concentrated to a solid. The crude solid
was purified by reverse phase chromatography (40-90% acetonitrile-water) to
afford the title product (115, 69%) as a solid. 1H HMR (400 MHz, DMSO-d6) d
ppm 1.08 (d, J=5.86 Hz, 3 H) 1.37 - 145 (m, 1 H) 1.77 (td, J=13.00, 4.76 Hz,
1 H)2.36 (d, J=13.18 Hz, 1 H) 2.44 (d, J=13.18 Hz, 1 H) 3.57 - 3.70 (m, 2 H)
3.71 (s, 3H) 3.79 (dd, J=11.71,2.93 Hz, 1 H) 6.38 (s, 1 H) 7.04 - 7.17 (m, 4
H) 7.30 (t, J=8.05 Hz, 1 H) 7.41 - 748 (m, 2 H) 7.49 - 7.51 (m, 1 H) 7.54 (t,
J=7.32 Hz, 1 H). ES-HRMS m/z 444.1521(M+H calcd: 444.1557).

Example 32

Q/
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S
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(O
(2S,4R)-4-(3-fluoro-5-(3-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide

Step1: preparation of (2S,4R)-4-(3-fluoro-5-(3-fluoro-+4-(1-methyi-1H-pyrazol-

5-vl)phenylthio)phenyl)-2-methyl-telrahydro-2H-pyran-4-carbonitrile

S-3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate (349 mg, 1.39
mmol, 1.1eq), (2S,4R)-4-(3-bromo-2-fluorophenyl)-2-methyl-tetrahydro-2H-
pyran-4-carbonitrile (375 mg, 1.26 mmol, 1eq), palladium tetrakis(triphenyl
phosphine) (75 mig, 0.065 mmol, 0.05eq) and DPEphos (35 mg, 0.065 mmol,
0.05eq), potassium tert-butoxide (3.77 ml of 1 M in THF, 3eq) were mixed in
isopropanol (10 ml) at room temperature. Nitrogen was bubbled through the
reaction mixture for 5 minutes. The solution was heated to 65 °C for 24 hours.
The solution was cooled to room temp and diluted with ethyl acetate (5 ml)
and water (5 ml). The layers separated and the aqueous phase was extracted
with ethyl acetate (2x5 ml). The combined organic phases were dried over
sodium sulfate and solvent removed at reduced pressure. The resulting oil
was isolated by reverse phase chromatography (40-90% acetonitrile-water) to
give the desired product (300 mg, 56%). 1H NMR (400 MHz, DMSO-d6) d
pem 1.17 (d, J=5.86 Hz, 3 H) 1.66 - 1.74 (m, 1 H) 1.98 (td, J=13.00, 4.76 Hz,
1H)2.08-214 (m, 1H)221(d, J=13.91 Hz, 1 H) 3.62 - 3.71 (m, 2 H) 3.73
(s, 3 H) 4.02 (dd, J=12.45, 2.93 Hz, 1 H) 6.41 (s, 1 H) 7.25 - 7.33 (m, 2 H)
7.39-7.47 (m, 3 H)7.50 - 7.56 (M, 2 H). ES-HRMS m/z 426.1565(M+H calcd:
426.1451).

Step2: preparation of (2S,4R)-4-(3-fluoro-5-(3-fluoro-4-(1-methyl-1H-pyrazol-

5-yl)phenylthio)phenyl)-2-methyl-tetrahydra-2H-pyran-4-carboxamide
(2S,4R)-4-(3-fluoro-5-(3-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile (169 mg,

0.397 mmol, 1eq) was dissolved in dimethyl sulfoxide (6.0 mL). Sodium

Q
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hydroxide (0.476 mL, 2.5 N) was added to the reaction mixture followed by
hydrogen peroxide (0.476, 35%). The mixture stirred at room temperature for
10 min. The mixture was diluted with ethyl acetate (10 ml) and washed with
water (1 x 10 mL) Brine (1 x 10 mL). The organic thase was dried over
sodium sulfate and concentrated to a solid. The crude solid was purified by
reverse phase chromatography (40-90% acetonitrile-water) to afford the title
product (117, 66%) as a solid. 1TH NMR (400 MHz, DMSO-d6) d ppm 1.10 (d,
J=5.86 Hz, 3 H) 1.23 - 1.32 (m, 1 H) 1.53 (td, J=12.81, 4.39 Hz, 1 H) 2.46 (br.
s., 1 H)2.57 (or. s., 1 H) 3.41 - 3.50 (m, 2 H) 3.73 (s, 3 H) 3.84 (dd, J=11.71,
293Hz, 1H)6.40(s,1H)7.15-7.23 (M, 4 H) 7.27 - 7.32 (M, 2 H) 7.37 (s, 1
H) 7.47 - 7.53 (m, 2 H). ES-HRMS n/z 444.1606(M+H calcd: 444.1557).

Example 33

Vo]

Tl ™o T

A O R o W

- S - O NH,

0

4-{3-[3-Fluoro-4-(2-methyl-2H-pyrazol-3-ylmethyl) phenylsulfanyl]-
phenyl}-tetrahydro-pyran-4-carboxylic acid amide

Step1: preparation of 5-(4-Bromo-2-fluoro-benzyl)-1-methyl pyrazole

1-methyl-1H-pyrazol-5-ylboronic acid (224 mg, 1.78 mmol, 1 eq.), 4-bromo-1-
(bromomethyl)-2-fluorobenzene (500 mg, 1.87 mmol, 1.05 eq.), Pd(PPh3)4
(0.05 eq.) and 2N aq. Sodium carbonate solution (2.4 eq) were taken up in
toluene:ethanol (4:3) and purged with nitrogen. The reaction mixture was
heated at 50 °C for 2-20 h. The reaction mixture was concentrated. The
residue was extracted with ether, dried over sodium sulfate, filtered, and
concentrated. The crude material was purified by flash chromatography
eluting with gradiént of 0-100% dichloromethane in hexanes to obtain 0.60 g
of the intermediate as a crude oil. APCI(+) = 269, 271

Step2: preparation  of  31-{3-[3-Fluoro-4-(2-methyl-2H-pyrazol-3-yimethyl)

phenylsulfanyll-phenyl}-tetrahydro-pyran-4-carboxylic acid amide.

-7
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To a solution of 4-(3-(triisopropylsilylthio)phenyl)-tetrahydro-2H-pyran-4-
carboxamide (630 mg, 1.60 mmol, 1.0 eq) in anhydrous isopropanol was
added 5-(4-Bromo-2-fluoro-benzyl)-1-methyl pyrazole (430 mg,1.60 mmol, 1.0
&q), tetraethylammonium chloride (1 €q), cesium fluoride (1.0 eq), DPEPhos
(0.066¢&q), and Pd(PPh3)4 (0.22 eq). This mixture was degassed and filled
with nitrogen. Potassium tert-butoxide solution (1M in THF, 2 eq) was then
added and the resulting reaction mixture was heated at 70 °C with stirring for
15h. The solvent was removed under reduced pressure. The residue was
slurried with silica gel and purified by flash chromatography using 1-5%
methanol / chloroform as eluent to isolate 17mg (4%) of the title product as a
white solid. as a white solid. 1H NMR (DMSO-Dg, 300 MHz) ¢ ppn 7.43-7.36
(m, 3H),7.42-7.24 (m, 6H), 7.28-7.17 (m, 4H), 7.10-7.04 (m, 3H),5.90 (d, J =
1.7 Hz, 1H), 4.01 (s. 2H), 3.75 (s, 3H), 3.71 (dm, J = 11.6 Hz, 2H), 3.41 (bt, J
=10.2 Hz, 2H), 2.5 )s, 3H), 2.39 (bd, J = 13.8 Hz, 2H), 1.77 (m, 2H). APCI(+)
m/z = 426 amu.

Example 34
0]
s .

\ A LT
IO R

)
4-[3-({4-[(1-methyl-1H-pyrazol-5-
yl)carbonyl]phenyli}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of (4-fluorophenyl)(1-methyl-1H-5-yl)methanol.

1-methyl-1H —pyrazole (1.32 g, 16.1 mmol) was dissolved in anhydrous THF
(50 ml). The solution was cooled to -78 degrees Celsius and a 1.6 M solution
of nBulLi (1.2 equiv) was added via syringe. The solution was allowed to stir at
-78 degrees Celsius for 5 minutes before the 4-fluorobenzaldehyde (2.0 g,
16.1 mmol) was added. The ice bath was then removed and the mixture was
allowed to equilibrate to room temperature where it was allowed to stir for 1
hour. The reaction was then quenched by the addition of 1N ammonium
chloride (25 ml). The reaction was diluted with ethyl acetate (50 ml) and water

\
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(25 ml). The layers were mixed and the organic phase was collected and
washed again with water. The organic layer was dried (sodium sulfate) and
concentrated to give (4-fluorophenyl)(1-methyl-1H-5-yl)methanol as a viscous
oil. Yield = 3.1 g, 93%.

Step 2: Preparation of (4-fluorophenyl)(1-methyl-1H-pyrazol-5-yl)methanone.
(4-fluorophenyl)(1-methyl-1H-5-yl)methanol (3.1 g, 15.1 mmol) was
suspended in acetonitrile (20 ml). Pyridinium chlorochromate (6.4 g, 30.2

mmol)) was added and the reaction was heated at 50 degrees Celsius for 4
hours. Water (20 ml) was added to the reaction mixture causing a precipitate
to form. The precipate was collected using suction filtration. It was washed
thoroughly with water and dried under vacuum to provide the product, (4-
fluorophenyl)(1-methyl-1H-pyrazol-5-yl)methanone, as a beige colored solid.
Yield = 1.65 g, 53%. 1H MMR (400 MHz, CHLOROFORM-d) m./»n'u 423 (s, 3
H) 6.66 (s, 1 H) 7.20 (t, J=8.45 Hz, 2 H) 7.55 (s, 1 H) 7.95 (dd, J=8.19, 5.63
Hz, 2 H).

Step 3: Preparation of 4-[3-({4-[(1-methyl-1H-pyrazol-5-
vl)carbonyllphenyilthio)phenylltetrahydro-2H-pyran-4-carboxamide:

(4-fluorophenyl-1-methyl-1H-pyrazol-5-yl)methanone (250 mg, 1.2 mmol) and
4-{3-[(triisopropylsilyl)thio]henyljtetrahydro-2H-pyran-4-carboxamide (482
mg, 1.2 mmol) were added to a 1:1 solution of toluene/THF (20 ml). The
mixture was heated to 80 degrees Celsius and it became homogenous. Tetra
n-butylammonium fluoride (1.5 equiv, as a 1 M solution in THF) was added
and stirring was continued at 80 degrees Celsius for 12 hours. The reaction
was allowed to cool to room temperature. A fine light brown precipitate formed
over 5 hours. The precipitate, 4-[3-({4-[(1-methyl-1H-pyrazol-5-
yl)carbonyllphenylithio)phenyljtetrahydro-2H-pyran-4-carboxamide, was
collected by suction filtration and washed with water and ethyl ether. Yield =
265 mg, 51%. 1H NMR (400 MHz, DMSO-d¢) & ppm 1.75-1.87 (m, 2 H) 2.42
(d, J=13.18 Hz, 2 H) 3.48 (t, J=10.61 Hz, 2 H) 3.74 (d, J=11.35 Hz, 2 H) 4.07
(s, 3H)6.75 (d, J=2.20 Hz, 1 H) 7.03 (br. s., 1 H) 7.24 (br. s., 1 H) 7.30 (d,
J=842Hz,2 H)7.41 (d, J=4.03 Hz, 1 H) 7.48 (d, J=4.76 Hz, 2 H) 7.55 (s, 1 H)
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7.57 (d, J=2.20 Hz, 1 H) 7.30 (d, J=2.42 Hz, 2 H). HRMS calc M+H: 422.1538,
found 422.1651.

Example 35
/\ "‘ ~ ;:,;,
SO

BRI S ) M~
HN O g et TN

o

4-[3-({4-[(1-methyl-1H-pyrazol-5-yl)methyl]phenyl}thio)phenyl]tetrahydro-
2H-pyran-4-carboxamide

Step 1: Preparation of 5-(4-bromobenzyl)-1-methyl-1H-pyrazole.
025 gm of 4-bromobenzyl bromide, 0.208 gm of 1-methyl-5-(4,4,5,5-
tetramethyl-1,3,2-dioxatorolan-2-yl)-1H-pyrazole and 0.022 gm of palladium

(0) tetrakis-(triphenylphosphine) were placed in a septum sealed vial and
evacuated/nitrogen filled three times. 8 ml of 1,4-dioxane was then added,
followed by the addition of 2 ml of 1M cesium carbonate. The mixture was
stirred at room temperature for 30 minutes and heated at 70°C for 4 hours.
The reaction mixture was cooled, diluted with water and extracted with ethyl
acetate. The ethyl acetate was dried with sodium sulfate, filtered,
concentrated and the residue purified by reverse phase HPLC to give 0.13 g
of product. LCMS (M+H): 252.

Step 2: Preparation of 4-[3-({4-[(1-methyl-1H-pyrazol-5-yvI)methyllphenylthio)-

phenylltetrahydro-2H-pyran-4-carboxamide.

0.59 gm of 4-(3-(triisopropylsilylthio)phenyl)tetrahydro-2H-pyran-4-
carboxamide, 0.253 gm of tetraegthylammonium chloride, 0.04 gm of oxydi-
2,1-phenylene bis-(diphenylphosphing), 0.89 gm palladium(0)tetrakis-
(triphenylphosphine), 0.377 gm 5-(4-bromobenzyl)-1-methyl-1H-pyrazole and
0.228 gm of cesium fluoride were placed in a reaction flask and evacuated
and filled with nitrogen 3 times. 10 ml of nitrogen purged isopropanol was
added, followed by the addition of 1.5 ml of 1.0M potassium t-butoxide in
tetrahydrofuran. The mixture was then refluxed for 2 hours. After cooling, the
reaction mixture was diluted with water and extracted with ethyl acetate. The

¥
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ethyl acetate extract was dried with sodium sulfate, filtered, concentrated and
purified by reverse phase chromatography to give 0.202 gm of product.
HRMS(M+H) calc. 408.1746 obsd. 408.2033 1H NMR (400 MHz, DMSO-d;) &
ppm 1.71 - 1.31 (m, 2 H) 2.36 (d, J=13.54 Hz, 2 H) 3.45 (1, J=10.80 Hz, 2 H)
3.71 (br.s., 1 H) 3.68 (s, 4 H) 4.03 (s, 2 H) 5.98 (s, 1 H) 6.98 (br. s., 1 H) 7.11
(d, J=6.95 Hz, 1 H) 7.21 (d, J=8.42 Hz, 3 H) 7.26 - 7.36 (m, 2 H) 7.30 (d,
J=8.78 Hz, 4 H).

Example 36

=0

IR S )
L S I W

4-[3-({3-chloro-4-[(1-methyl-1H-pyrazol-5-
yl)carbonyl]phenyl}thio)phenyljtetrahydro-2H-pyran-4-carboxamide

Step1:  Preparation of  (2-chloro-4-fluorophenyl)(1-methyl-1H-pyrazol-5-

methanol.

To a solution of N-methylpyrazole (1.0 g, 12.18 mmol) in anhydrous
tetrahydrofuran (35 mL) chilled to -78°C, was added via syringe 1.6 M solution
of n-butyllithium (9.1 mL). The reaction was stirred at -78°C for 5 minutes
before 2-chloro-4-fluorobenzaldehyde (1.93 g, 12.2 mmol) was added. The ice
bath was then removed and the reaction was stirred for 18 h at room
temperature. 1 M ammonium chloride (12 mL) was added and the reaction
was diluted with ethyl acetate (50 mL). The layers were separated and the
organic layer was washed with water (20 mL) and saturated sodium chloride
(20 mL) before drying over anhydrous sodium sulfate. Filtration and
evaporation of the solvent under reduced pressure afforded a crude yellow ail.
Purification by normal phase chromatography provided the title compound as
a clear oil (0.94 g).

LC/MS 5-100% acetonitrile/tfa-water/tfa (4 min gradient) 2.87 min [(M+H)" =
241].
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'H NMR (400 MHz, DMSO-dg) 3 ppm 7.72 (1 H, dd, J=8.8, 6.4 Hz), 7.43 (1 H,
dd, J=8.9, 2.6 Hz), 7.27 - 7.38 (1 H, m), 7.24 (1 H, d, J=1.7 Hz), 6.30 (1 H, d,
J=5.5 Hz), 6.01 (1 H, d, J=5.5 Hz), 5.59 (1 H, d, J=1.7 Hz), 3.86 (3 H, s)

Step 2: Preparation of (2-chloro-4-fluoropheny!)(1-methyl-1H-pyrazol-5-

yl)methanone.
To a suspension of (2-chloro-4-fluorophenyl)(1-methyl-1H-pyrazol-5-

ymethanol (0.94 g, 3.91 mmol) in acetonitrile (5 mL) was added pyridinium
chlorochromate (1.26 g, 5.86 mmol). The reaction was heated at 50 oC for 18
h. Water (13 mL) was added to the reaction mixture causing a precipitate to
form. The precipitate was collected by suction filtration and washed
thoroughly with water (100 mL). The precipitate was then washed with ethyl
ether (100 mL) and the two filtrates were combined. The layers were
separated and the organic layer was washed with water (50 mL) and
saturated sodium chloride (50 mL) before drying over anhydrous sodium
sulfate. Filtration and evaporation of the solvent under reduced pressure

afforded the title cormpound as an off-white solid (0.86 g).

LC/MS 5-100% acetonitrile/tfa-water/tfa (4 min gradient) 3.47 min [(M+H)" =
239]. "H NMR (400 MHz, DMSO-ds) & ppm 7.60 - 7.74 (2 H, m), 7.56 (1 H, d,
J=2.0 Hz), 7.33 - 7.43 (1H, m), 6.53 (1 H, d, J=2.0 Hz), 4.17 (3 H, s)

Step 3: Preparation of  4-[3-({3-chloro-4-[(1-methyl-1H-pyrazol-5-

yl)carbonyllphenyilthio)phenvlltetrahydro-2 H-pyran-4-carboxamide.

To a solution of (2-chloro-4-fluorophenyl)(1-methyl-1H-pyrazol-5-
yl)methanone (500 mg, 2.10 mmol) and 4-{3-
[(triisopropylsilyhthio]phenylMetrahydro-2H-pyran-4-carboxamide (825 mg,
2.10 mmol) in dimethylformamide (14 mL) was added a 1.0 M solution of
tetrabutylammonium fluoride in tetrahydrofuran (2.72 mL, 2.72 mmol) and the
reaction was stirred at room temperature for 18 h. Water (50 mL) was added
to the reaction mixture to precipitate the product. The precipitated product was
collected by suction filtration and washed with water and ethyl ether. The
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precipitate was vacuum desiccated to afford the titte compound as a yellow
solid (0.82 g).

LC/MS 5-100% acetonitrile/tfa-water/tfa (4 min gradient) 3.53 min [(M+H)" =
456]. "H NMR (400 MHz, DMSO-d;) & ppm 7.37 - 7.61 (6 H, m), 7.31 (2 H, s),
7.21 (1 H, dd, J=8.0, 1.7 Hz), 7.10 (1 H, s), 6.55 (1 H, d, J=2.0 Hz), 4.15 (3 H,
s), 3.66 - 3.79 (2 H, m), 3.47 (2 H, t, J=10.6 Hz), 2.42 (2 H, d, J=13.7 Hz),
1.73-1.89 (2H, m)

Example 37

FF
T O

NP SRY,

4-[3-({4-[(1-methyl-1H-pyrazol-5-yl)carbonyl]-3-
(trifluoromethyl)phenyl}thio)phenyl]tetrahydro-2 H-pyran-4-carboxamide

Step  1: Preparation of (4-ﬂuoro-2-(trif|uorbmethvl)Dhenvl)(1-methvl-1H-

pyrazol-5-ylimethanol.

To a solution of N-methylpyrazole (1.0 g, 12.18 mmol) in anhydrous
tetrahydrofuran (35 mL) chilled to -78°C, was added via syringe 1.6 M solution
of n-butyllithium (9.1 mL). The reaction was stirred at -78°C for 5 minutes
before 4-fluoro-2-trifluoromethylbenzaldehyde (2.34 g, 12.2 mmol) was added.
The ice bath was then removed, and the reaction was stirred for 18 h at room
temperature. 1 M ammonium chloride (12 mL) was added and the reaction
was diluted with ethyl acetate (50 mL). The layers were separated and the
organic layer was washed with water (20 mL) and saturated sodium chloride
(20 mL) before drying over anhydrous sodium sulfate. Filtration and
evaporation of the solvent under reduced pressure afforded a crude yellow oil.
Purification by normal phase chromatography provided the title compound as
a yellow solid (1.39 g).

LC/MS 5-100% acetonitrile/tfa-water/tfa (4 min gradient) 3.11 min [(M+H)" =
275]. "H NMR (400 MHz, DMSO-d;) 3 ppm 7.92 (1 H, dd, J=8.6, 5.6 Hz), 7.57
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-7.72 (2 H, m), 7.22 (1 H, d, J=1.9 Hz), 6.42 (1 H, d, J=5.6 Hz), 6.03 (1 H, d,
J=5.4 Hz), 549 (1 H, d, J=1.9 Hz), 3.84 (3 H, s)

Step 2: Preparation of (4-fluoro-2-(trifluoromethyl)phenyl)(1-methyl-1H-

pyrazol-5-yl)methanone.

To a suspension of (4-fluoro-2-(trifluoromethyl)phenyl)(1-methyl-1H-pyrazol-5-
yl)methanol (1.37 g, 5.0 mmol) in acetonitrile (10 mL) was added pyridinium
chlorochromate (1.62 g, 7.49 mmol). The reaction was heated at 50 °C for 18
h. Water (13 mL) was added to the reaction mixture causing a precipitate to
form. The precipitate was collected by suction filtration and washed
thoroughly with water (100 mL). The precipitate was then washed with ethyl
egther (100 mL) and the two fillrates were combined. The layers were
separated and the organic layer was washed with water (50 ml) and
saturated sodium chloride (50 mL) before drying over anhydrous sodium
sulfate. Filtration and evaporation of the solvent under reduced pressure
afforded the title compound as a yellow oil (1.23 g).

LC/MS 5-100% acetonitrile/tfa-water/tfa (4 min gradient) 3.54 min [(M+H)" =
273). "H MMR (400 MHz, DMSO-d) § ppm 7.77 - 7.92 (2 H, m), 7.65 - 7.75 (1
H, m), 7.56 (1 H, d, J=2.0 Hz), 6.51 (1 H, d, J=2.0 Hz), 4.17 (3 H, s)

Step  3:  Preparation of 4-[3-({4-[(1-methyl-1H-pyrazol-5-yl)carbonyl]-3-

(trifluoromethyl)phenylithio)phenviltetrahydro-2 H-pyran-4-carboxamide.

To a solution of (4-fluoro-2-(trifluoromethyl)zhenyl)(1-methyl-1H-pyrazol-5-
yl)methanone (510 mg, 1.87 mmol) and 4-{3-
[(triisopropylsilyl)thio]phenyl}tetrahydro-2H-pyran-4-carboxamide (885 mg,
2.25 mmol) in dimethylforrmamide (14 mL) was added a 1.0 M solution of
tetrabutylarnmonium fluoride in tetrahydrofuran (2.44 mL, 2.44 mmol) and the
reaction was stirred at room temperature for 18 h. Water (50 mL) was added
to the reaction mixture to precipitate the product. The precipitated product was
collected by suction filtration and washed with water and ethyl ether. The
precipitate was vacuum desiccated to afford the title compound as a tan solid
(0.83 g). LC/MS 5-100% acetonitrile/tfa-water/tfa (4 min gradient) 3.57 min
[(M+H)" = 190]. 1I‘-I NMR (400 MHz, DAMSO-dg) o ppm 7.23 - 7.74 (9 H, m),
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7.09 (1 H, s), 6.54 (1 H, d, J=2.0 Hz), .16 (3 H, s), 3.64 - 3.83 (2 H, m), 347
(2 H, t, J=10.5 Hz), 2.42 (2 H, d, J=13.5 Hz), 1.68 - 1.92 (2 H, m)

Example 38

o

G o NI u ,_,,.r\{\

)

4-[3-({3-cyano-4-[(1-methyl-1H-pyrazol-5-
yl)carbonyl]phenyl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide

To a microwave vessel containing the compound of example 36, sodium

10 cyanide (103 mg, 2.10 nmumol), and nickel (1) bromide (230 mg, 1.05 mmol)
was added 1-methyl-2-pyrrolidinone (5 mL). The reaction was placed in the
microwave apparatus at 200 °C, 120 W for 1min. The reaction mix was
partitioned between ethyl acetate (50 mL) and water (50 mL). The organic
layer was washed with brine (50 mL), dried over magnesium sulfate, filtered,

15 and evaporated to afford a crude solid. Purification hy reverse phase
chromatography provided the title compound as an off-white solid (6 mg).
LC/MS 5-100% acetonitrile/tfa-water/tfa (5 min gradient) 4.62 min [(M+H)" =
447]. "H NMR (400 MHz, DMSO-d) 5 ppm 7.70 - 7.89 (2 H, m), 7.41-7.66 (6
H, m), 7.31 (1 H, br.s.), 710 (1 H, br. 5.), 6.74 (1 H, d, J=2.0 Hz), 4.13 (3 H,

20 s),3.73(2H,d, J=11.7Hz),3.47 (2H,t, J=10.4 Hz), 242 (2 H, d, J=13.7 Hz),
1.72 - 1.90 (2 H, m)

Example 39

25  (2S,4R)-2-methyl-4-(3-(4-(1-methyl-1H-pyrazole-5-
carbonyl)phenylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide

/]
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The compound of exarnple 55, below, (77 mg, 0.18 mmol) was dissolved in a
5 mL solution of 4:1 TFA:T2SO4. The mixture was heated to 60 °C for 2h. The
reaction was cooled, neutralized with 2.5N NaOH, extracted into ethyl acetate:

5 (5 mL), dried over magnesium sulfate, filtered, and concentrated to 173 mg
oil. The product was isolated by reverse phase chiral chromatography and
obtained as a light-yellow solid. 1H NMR (400 MHz, DMSO-ds) & ppm 7.79 (2
H, m, J=8.4 Hz), 7.57 (1 H, d, J=2.2 Hz), 7.53 (1 H, s), 7.31 - 7.50 (4 H, m),
7.27 (2 H, m, J=8.4 Hz), 7.12 (1 H, s), 6.75 (1 H, d, J=2.2 Hz), 4.06 (3 H, s),

10 3.81-3.88 (1H,m),3.39-3.51(2H, m), 2.55-2.61(2 H, m), 1.54 -1.64 (1
H, m), 1.24 -1.33 (1 H, m), 1.10 (3 H, d, J=6.2 Hz).

Example 40
0
Q:¢’,»“JJ' T = v}
}I’N.“ “ ’]o “ I'I' J\NHz
10
o

15  (2S,4R)-2-methyl-4-(3-(4-(1-methyl-1H-pyrazole-5-
carbonyl)phenylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide

(28,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazole-5-carbonyl)phenylthio)phenyl)-
2-methyl-tetrahydro-2H-pyran-4-carbonitrile (150 mg, 0.36 mmol) was

20 dissolved in a 5 mL solution of 4:1 TFA:H-SO4. The mixture was heated to 60
*C for 2h. The reaction was cooled, neutralized with 2.5N NaOH, extracted
into ethyl acetate (5 mL), dried over magnesium sulfate, filtered and
concentrated to 173 mg oil. The product was isolated by reverse phase chiral
chromatography and obtained as a light-yellow solid. 1H NMR (400 MHz,

25 DMSO-d8) o ppm 7.83 (2 H, m, J=8.4 Hz), 7.59 - 7.65 (2 H, m), 7.51 - 7.57 (1
H,m), 7.36 (1 H, t, J=7.9 Hz), 7.29 (2 H, m, J=8.4 Hz), 7.09 - 7.18 (2 H, m),
6.81 (1 H, d, J=2.2 Hz), 411 (3 H, s), 3.80 - 3.88 (1 H, m), 3.63 - 3.78 (2 H,
m), 2.44 (2 H, d, J=19.0Hz), 1.73 - 1.87 (1 H, m), 1.43 - 1.52 (1 H, m), 1.13 (3
H, d, J=6.2 Hz). HRMS calc M+H: 454.1601, found 454.1603.
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Example 41
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4-(3-(5-chloro-6-(1-methyl-1H-pyrazol-5-yloxy)pyridin-3-ylthio)phenyl)-
tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 1-methyl-1H-pyrazol-5-ol.
To a MeOH (6 niL) solution of methyl trans-3-methoxyacrylate (2.32 g, 20.0
mmol) was added methylhydrazine (0.92 g, 20.0 mmol). The reaction was

stirred at 90 °C 18h. The mixture was cooled and concentrated to a semi-solid
that was used without further purification. 1TH NMR (400 MHz, DMSO-d6) &
ppm 7.02 (d, J=1.76 Hz, 1 H), 5.23 (d, J=1.95 Hz, 1 H), 3.42 (s, 3 H), 2.44 (dt,
J=3.71, 1.86 Hz, 1 H).

Step 2: Preparation of 4-(3-(5-chloro-6-(1-methyl-1H-pyrazol-5-yloxy)pyridin-

3-ylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide.

A solution of of 4-{3-[(5,6-dichloropyridin-3-yl)thio]phenylitetrahydro-2H-pyran-
4-carboxamide (310 mg, 0.809 mmol) and 1-methyl-1H-pyrazol-5-ol (120 mg,
0.41 mmol) in 12 mL of NMP was treated with cesium carbonate (255 mg,

0.783 mmol) and stirred at 110 *C for 1 hour. The reaction was cooled and the
product isolated by reverse phase chromatography to a light-yellow solid (21
mg, 18%%). 1TH NMR (400 MHz, DMSO-dG) & ppm 8.14 (dd, J=8.42, 2.20 Hz, 1
H),7.29-7.41 (m,3H),7.25(s, 1 H),7.16 - 7.21 (m, 1 H), 7.06 (s, 1 H), 6.09
(d, J=2.20 Hz, 1 H), 3.70 (dt, J=11.81, 3.98 Hz, 2 H), 3.60 (s, 3 H), 3.40 - 3.48
(m, 2 H), 231 - 243 (m, 2 H), 1.70 - 1.81 (m, 2 H). HRMS calc M+H:
445.1101, found 445.1106.

Example 42

"



10

15

20

25

WO 2009/069044 PCT/IB2005/054573

131
Cl

1
Ay L L

HZN/O o 3

o
4-(3-(5-chloro-6-(1-methyl-1H-pyrazole-5-carbonyl)pyridin-3-
ylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide

Under a nitrogen atmosphere, sodium hydride (27.2 mg, 0.679 mmol) was
added to a mixture of 4-{3-[(5,6-dichloropyridin-3-yl)thio]phenyl}tetrahydro-2H-
pyran-4-carboxamide (200 mg, 0.522 mmol), 1-methyl-1H-pyrazole-5-
carbaldehyde (57.5 mg, 0.522 mmol), and 1,3-dimethylimidazolium chloride
(20.8 mg, 0.157 mmol) in anhydrous DMF (6 mL). The reaction was heated at
65°C overnight. The reaction mixture was poured into ice water, and the pH
was adjusted with acetic acid. The product was extracted with ethyl acetate,
and the organic layer was washed with water and saturated sodium sulfate
before drying over anhydrous sodium sulfate. Filtration and evaporation of the
solvent under reduced a solid that was purified by reverse phase
chromatography to provide the desired product (4.4 mg). *H NMR (400 MHz,
DMSO-d6) d ppm 1.63 - 1.93 (m, 2 H) 2.29 -2.47 (m, 2 H) 3.42 - 3.58 (m, 2
H) 3.72 (dt, J = 11.44, 3.98 Hz, 2 H) 4.17 (5, 3 H) 6.71 (d, J = 2.20 Hz, 1 H)
7.10(s,1H)7.29(s,1H)7.41-7.51 (m, 3 H)

7.54-765(m,2H)7.84(d, J=2.20Hz, 1 H)8.36 (d, J = 1.83 Hz, 1 H).

Examples 43 and 44
A\ D
T ‘,Cl" e EI\N B .(‘!') RS F\N

SR L S A T I

.
) L/

0 0

4-(4-methoxy-3-(4-(1-methyl-1H-pyrazol-5-yl)phenyithio)phenyl)-
tetrahydro-2H-pyran-4-carbonitrile
and
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4-(4-methoxy-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-
tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 2-bromo-4-(bromomethyl)-1-methoxybenzene.

To a solution of 2-bromo-1-methoxy-4-methylbenzene (2.5g, 12mmol) in
carbon tetrachloride (40mL) was added N-bromosuccinimide (2.77g,
15.5mmol) and benzoylperoxide (0.331g, 1.37mmol). After refluxing for
18hours, the reaction was cooled to ambient temperature, poured into water
(200mL) and extracted with methylene chloride (3 x 75mL), dried over
magnesium sulfate, filtered and the solvent removed by evaporation under
reduced pressure. The residue was purified by flash chromatography on silica
gel eluting with a solvent gradient of ethyl acetate:heptane (5:95, by volume)
changing to ethyl acetate:heptane (50:50, by volume), to provide the title
compound (2.71g) as an oil. 'H NMR (400 MHz, CHLOROFORM-d/) & ppm
3.91 (s, 3H) 4.45 (s, 2 H) 6.86 (d, J=8.60 Hz, 1 H) 7.31 (dd, J=8.40, 2.15 Hz,
1 H)7.60 (d, J=2.15 Hz, 1 H).

LCMS : m/z [M-Br] 198.9, 200.9.

Step 2: Preparation of 2-(3-bromo-4-methoxyphenyl)acetonitrile.

To a solution of 2-bromo-4-(bromomethyl)-1-methoxybenzene (2.71g,
9.68mmol) in anhydrous dimethylsulfoxide (30mL), under nitrogen, was added
sodium cyanide (549mg, 10.6mmol). After 2 hours the reaction was poured
into 5% sodium chloride (200mL), extracted with ethyl acetate (3 x 75mL),
washed with brine (100mL), dried over magnesium sulfate, filtered and the
salvent removed by evaporation under reduced pressure. The residue was
purified by flash chromatography on silica gel eluting with a solvent gradient of
ethyl acetate:heptane (5:95, by volume) changing to ethyl acetate:heptane
(50:50, by volume), to provide the title compound (1.45g) as an oil. 'H NMR
(400 MHz, CHLOROFORM-d) & ppm 3.69 (s, 2 H) 3.91 (s, 3 H) 6.90 (d,
J=8.40Hz,1 H)7.23-7.27 (m, 1 H) 7.51 (d, J=2.15 Hz, 1 H).

LCMS : m/z [M-CN] 198.9, 200.9.

Step 3: Preparation of 4-(3-bromo-4-methoxyphenyl)-tetrahydro-2H-pyran-4-
carbonitrile.
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To a solution of 2-(3-bromo-4-methoxyphenyl)acetonitrile (500mg, 2.21mmol)
in anhydrous N,N-dimethylforramide (5rmL), under argon, was added sodium
hydride (186mg, +.64mmo). After stirring for one hour 2-chloroethyl ether
(0.556nL, 4.64mmol) was added and stirring was continued for 18 hours.
After which time the reaction was poured into water (150mL), extracted with
ethyl acetate (3 x 75mL), washed with brine (100mL), dried over magnesium
sulfate, filtered and the solvent removed by evaporation under reduced
pressure, to provide the title compound (662rng) as an oil. LCMS : m/z [MH+]
295.2, 297.2

Step 4 Preparation  of  4-(3-methoxy-3-(4-(1-methyl-1H-pyrazol-5-

yhphenylthio)phenyl)-tetrahydro-2H-pyran-4-carbonitrile.

To a solution of -(3-bromo-4-methoxyphenyl)-tetrahydro-2H-pyran-4-
cartonitrile (635mg, 2.14mmol), ), under argon, in degassed 1,4-dioxane
(10mL), was added S-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate
(498rg, 2.14mmol), palladium acetate (48mg, 0.214mmol), and bis(2-
diphenylphosphinophenyl)ether  (57.6mg, 0.107mmol) and sodium tert-
butoxide (412mg, 4.29mmol). After heating to 100°C for 20min the reaction
was cooled to room temperature and poured into water (200mL), and filtered.
The filtrate was extracted with ethyl acetate (3 x 75mL), washed with brine
(100mL), dried over magnesium sulfate, filtered and the solvent removed by
evaporation under reduced pressure. The residue was purified by flash
chromatography on silica gel eluting with a solvent gradient of ethyl
acetate:heptane (50:50, by volume) changing to ethyl acetate:heptane (100:0,
by volume), to provide the title compound (610mg) as a solid. 'H NMR (400
MHz, DMSO-cg) 8 ppm 1.91 - 2.08 (m, 4 H) 3.34 (s, SH) 3.54 -3.65(m, 2 H)
3.84 (s, 3H)3.92-3.96 (m, 1 H)3.96 - 4.00 (m, 1 H) 6.41 (d, J=2.20 Hz, 1 H)
7.21 (d, J=8.79 Hz, 1 H) 7.30 (d, J=8.05 Hz, 2 H) 7.36 (d, J=2.93 Hz, 1 H)
7.46 (d, J=2.20 Hz, 1 H) 7.51 (d, J=8.79 Hz, 2 H) 7.55 (dd, J=8.79, 2.93 Hz, 1
H). LCMS : m/z [MH+] 406.2.

Step 5: Preparation of  Jd-(d-methoxy-3-(4-(1-methyl-1H-pyrazol-5-

yphenylthio)phenyl)-tetrahydro-2H-pyran-4-carboxamide.
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yhphenylthio)phenyl)-tetrahydro-2H-pyran-4-carbonitrile (100mg, 0.247rmmol

To a solution of 4-(4-methoxy-3-(4-(1-methyl-1 H-pyrazol-5-<\
)

in tert-butanol (3mL )was added potassium hydroxide. After heating to 70°C
for 18 hours, the reaction was cooled to ambient temperature, poured into
water (200mL), extracted with ethyl acetate (3 x 75mL), washed with brine
(100mL), dried over magnesium sulfate, filtered and the solvent removed by
evaporation under reduced pressure, to provide the title compound (100mg)
as a solid. "H NMR (400 MHz, CHLOROFORM-d) & ppm 1.94 - 2.07 (m, 2 H)
2.27-231(m, 1H)2.31-237 (m, 1H)3.70-3.79 (m, 4 H) 3.88 (s, 3 H) 3.89
(s, 3 H) 5.26 (br. s., 2 H) 6.31 (d, J=1.95 Hz, 1 H) 6.98 (d, J=8.59 Hz, 1 H)
7.28 -7.39 (m, 6 H) 7.51 (d, J=1.95 Hz, 1 H). LCMS : m/z [MH+] 424.2

Example 45

w T L0

F F
0

Step 1: Preparation of (4-bromo-3-fluorophenyl)}(niorpholino)methanone
To a solution of 4-bromo-3-fluorobenzoic acid (3.0g, 14mmol) in methylene

chloride (50mL) was added 1-ethyl-3(3'-dimethylaminopropyl)carbodiimide
hydrochloride (3.41g, 1.3mmol), dimethylaminopyridine (502mg, 4.11mmol),
and morpholine (1.22g, 14mmol). After stirring for 3 hours at ambient
temperature the reaction was poured into water (300mL), washed with water
(2x 100mL), and the organic dried over magnesium sulfate, filtered and the
solvent removed by evaporation under reduced pressure, to provide the title
compound (3.68g) as an oil. '"H NMR (400 MHz, CHLOROFORM-d) & ppm
3.31-3.92(m,8H) 7.05-7.13 (m, 1 H) 7.20 (dd, J=€.40, 1.95 Hz, 1 H) 7.62
(dd, J=8.20, 6.64 Hz, 1 H).

LCMS : m/z [MH+] 288.0, 290.0.

Step 2: Preparation of 1-(4-bromo-3-fluorophenyl)ethanone.

To an ice-bath cooled solution of (4-bromo-3-
fluorophenyl)(morpholino)methanone  (3.14mg, 10.9mmol) in  anhydrous
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tetrahydrofuran (45mL), under argon, was added methylmagnesium chloride
(1.22g, 16.4mmol). The reaction was stirred at ice bath temperature for 1 hour
then allowed to warm to anibient ternperature. The reaction was poured into
water (350mL), extracted with ethyl acetate (3 x 75mL), washed with brine
(100mL), dried over magnesium sulfate, filtered and the solvent removed by
gvaporation under reduced pressure, to provide the title compound (2.8g) as a
liquid. "H NMR (400 MHz, CHLOROFORM-¢/) & ppm 2.60 (s, 3 H) 7.52 - 7.77
(m, 3 H).

Step 3: Preparatidn of 5-(4-bromo-3-fluorophenyl)-1-methyl-1H-pyrazole.

To a solution of 1-(4-bromo-3-fluorophenyl)ethanone (2.8g, 12mmol) in N,N-
dimethylformamide (10mL) was added N,N-dimethylformamide dimethyl
acetal (3.45mL, 26mmol). The reaction was heated to reflux for three hours,
cooled to room temperature, treated with methyl hydrazine (2.5mL, 46mmol),
and heated to 75°C for 18 hours. The reaction was cooled to room
temperature, extracted with ethyl acetate (3 x 75mL), washed with brine
(100mL), dried over magnesium sulfate, filtered and the solvent removed by
evaporation under reduced pressure. The residue was purified by flash
chromatography on silica gel eluting with a solvent gradient of ethyl
acetate:heptane (20:30, by volume) changing to ethyl acetate:heptane (60:40
by volume), to provide the title compound (1.66g) as a solid. '"H NMR (400
MHz, CHLOROFORM-d) & ppm 3.91 (s, 3 H) 6.34 (d, J=1.95 Hz, 1 H) 7.11
(dd, J=8.01, 1.76 Hz, 1 H) 7.20 (dd, J=8.99, 1.95 Hz, 1 H) 7.53 (d, J=1.95 Hz,
1 H) 7.65 (dd, J=8.20, 7.03 Hz, 1 H). LCMS : m/z [MH+] 2585.0, 257.0.

Step 4: Preparation  of  S-2-fluoro-4-(1-methyl-1H-pyrazol-5-y)phenyl

ethanethioate.

To a solution of 5-(4-bromo-3-fluorophenyl)-1-methyl-1H-pyrazole (120mg,
0.470mmol) in degassed, anhydrous 1,4-dioxane (13mL), under argon, was
added palladium acetate (8.1mg, 0.036mmol), bis(2-
diphenylphosphinophenyl)ether  (9.7mg, 0.0138ramol), cesium carbonate
(234mg, 0.719mmol), and triisopropylsilane thiol (205mg, 0.231mL,
1.08mnmol). The reaction was heated to 95°C for 45 minuets, cooled to room
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temperature, and treated with acetic anhydride (1.5mL) and stirred for 1
hours. The reaction was filtered, and the filtrate was extracted with ethyl '
acetate (3 x 75mL), washed with brine (100mL), dried over magnesium
sulfate, filtered and the solvent removed by evaporation under reduced
pressure. The residue was purified by flash chromatography on silica gel
eluting with a solvent gradient of ethyl acetate:heptane (5:95, by volume)
changing to ethyl acetate:heptane (40:60 by volume), to provide the title
compound (50mg) as a solid. '"H NMR (400 MHz, CHLOROFORM-d) & ppm
2.50 (s, 3 H) 3.96 (s, 3 H)6.38 (d, J=1.95 Hz, 1 H) 7.23 - 7.29 (m, 2 H) 7.51
(dd, J=8.30, 6.93 Hz, 1 H) 7.55 (d, J=2.15 Hz, 1 H). LCMS : m/z [MH+] 251.1

Stepr  5: Preparation  of  4-(2-fluoro-3-(2-fluoro-4-(1-methyl-1H-pyrazol-5-

vlphenylthio)phenvl)-tetrahydro-2H-pyran-4-carbonitrile.

To a solution of S-2-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl ethanethioate
(100mg, 0.400mmol) in degassed, anhydrous 1,4-dioxane (3mL), under
argon, was added, ((2S,4R)-4-(3-bromo-2-fluorophenyl)-2-methyi-tetrahydro-
2H-pyran-4-carbonitrile) (119mg, .0400mmol), palladiurn acetate (13.7mg,
0.060mmol), and bis(2 -diphenylphosphinophenyl)ether (21.5mg, 0.040mmol,
and cesium carbonate (391mg, 1.20mmol). After heating to 85°C for 18hours
the reaction was cooled to room temperature, filtered and purified by reverse
phase HPLC, to provide the title compound (44mg) as a glassy solid. "H NMR
(400 MHz, DMSO-d) & ppm 1.19 (d, J=6.22 Hz, 3 H) 1.72 (dd, J=13.18&, 10.98
Hz, 1 H) 1.96 - 2.05 (m, 1 H) 2.19 (dt, J=13.36, 1.19 Hz, 1 H) 2.28 (dt,
J=13.45,2.24 Hz, 1 H) 3.69 - 3.81 (m, 2 H) 3.29 (s, 3 H) 4.00 - 4.06 (m, 1 H)
6.52 (d, J=1.83 Hz, 1H)7.28 - 7.35 (M, 2H) 7.383 - 7.51 (m, 4 H) 7.58 - 7.63
(M, 1 H). LCMS : m/z [MH+] 425.1.

Example 46
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4-(3-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carbonitrile \

To a solution of 4-(3-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-
yhphenyl]thio}phenyl)tetrahydro-2H-pyran-4-cartoxamide (50 mg, 0.12 mmaol)
in 3 mL dichloromethane was added pyridine (0.099 mL, 1.22 mmol) followed
hy trifluoroacetic anhydride (0.119 mL, 0.854 mmol). The reaction was stirred
for 30 minutes at room temperature and evaporated to a residue. Purification
by reverse phase chromatography provided the title compound. 1H NMR (400
MHz, DMSO- dg) 3 ppm 7.42- 7.75 (6 H, m), 7.27 (1 H, dd, J=10.6, 1.6 Hz),
7.16 (1H, dd, J=8.1, 1.6 Hz), 6.39 (1 H, d, J=1.5 Hz), 3.95 - 4.09 (2 H, m),
3.68-3.78(5H,m),2.01-220 (4 H, m)

Example 47

I ,<|‘ |W N

o)

v

N

4-(3-{[5-chloro-6-(1-methyl-1H-pyrazol-5-yl)pyridin-3-
yllthio}phenyl)tetrahydro-2H-pyran-4-carbonitrile

To a solution of 4-(3-{[5-chloro-6-(1-methyl-1H-pyrazol-5-yl)pyridin-3-
yllthio}phenyl)tetrahydro-2H-pyran-4-carboxamide (35 mg, 0.082 mmol) in 3
mL dichloromethane was added pyridine (0.066 mL, 0.82 mmol) followed by
trifluoroacetic anhydride (0.08 rL, 0.574 mmol). The reaction was stirred
for 30 minutes at room temperature and evaporated to a residue. Purification
by reverse phase chromatography provided the title compound. 1H NMR (400
MHz, DMSO- dg) 3 ppm 8.53 (1 H, dJ=1.8 Hz), 8.01 (1 H, d, J=2.0 Hz), 7.73
(1H,br.s.), 747 -7.68 (4 H, m), 6.66 (1 H, d, J=2.0 Hz), 3.95 - 4.08 (2 H, m),
3.84(3H,s),3.57-3.73(2H, m),2.00-2.21 (4 H, m)

Example 48
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4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carbonitrile

To a solution of 4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide (30 mg, 0.073
mniol) in 3 mL dichloromethane was added pyridine (0.059 mL, 0.73 mmol)
followed by trifluoroacetic anhydride (0.071 mL, 0.511 mmol). The reaction
was stirred for 30 minutes at room temperature and evaporated to a residue.
Purification by reverse phase chromatography provided the title compound.
1H NMR (400 MHz, DMSO- dg) 6 ppm 7.27 - 7.64 (8 H, m), 6.44 (1 H, d, J=1.8
Hz), 4.01 (2 H, dd,J=12.1, 2.6 Hz), 3.86 (3 H, s), 3.69 (2 H, t, J=11.4 Hz), 2.03
-229(4 H,m)

Example 49

4-(3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)tetrahydro-2H-
pyran-4-carbonitrile

To a solution of 4-(3-{[4-(1-methyl-1H-pyrazol-5-
ylphenyllthio}phenyltetrahydro-2H-pyran-4-carboxamide (50 mg, 0.13 mmol)
in 3 mL dichloromethane was added pyridine (0.103 mL, 1.27 mmol) followed
by trifluoroacetic anhydride (0.124 mL, 0.889 mmol). The reaction was stirred
for 30 minutes at room temperature and evaporated to a residue. Purification
by reverse phase chromatography provided the title compound. 1H NMR (400

\
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MHz, DMSO- dg) 3 ppm 7.28- 7.65 (9 H, m), 643 (1 H, d, J=1.8 Hz), 3.93 -

4.10 (2H, m), 3.85(3 H, s), 3.53 - 3.74 (2H, m), 1.96 - 2.19 (4+ H, m) \
Example 50
N o
" R o
N
1]
0]

4-(3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]sulfinyl}phenyl)tetrahydro-2H-
pyran-4-carboxamide

187.2 mg of 4-(3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyi)tetrahydro-
2H-pyran-4-carboxanmide and 2 mis of 1,1,1,3,3,3-hexafluoro-2-propanol were
placed in an oven dried vial. 40 ul of hydrogen peroxide was added and the
mixture stirred at room terperature for 2 hours. The reaction was quenched
with the addition of @ mls methylene chloride and 2 mls of 5% aqueous
sodium thiosulfate. The reaction mixture was stirred for 10 minutes then
washed with water, dried with magnesium sulfate, filtered, concentrated and
purified by reverse phase chromatography. The product fractions were diluted
into ethyl acetate, extracted with 5% aqueous sodium bicarbonate, dried with
magnesium sulfate, filtered, concentrated and vacuum dried to give 175 mg of
product. HRMS(M+H) calc 410.1538, found 410.1511. 1H NMR (400 MHz,
DMSO-dg) © pplﬁ 1.74 - 1.85 (m, 2 H) 2.45 (d, J=12.89 Hz, 2 H) 3.47 (t,
J=11.01 Hz, 2 H) 3.73 (dt, J=11.55, 3.49 Hz, 2 H) 3.85 (s, 3 H) 6.47 (d, J=2.15
Hz, 1 H) 7.10 (s, 1 H) 7.32 (s, 1 H) 7.48 (d, J=1.88 Hz, 1 H) 7.52 (d, J=5.10
Hz, 2 H) 7.61 (id, J=4.43, 1.61 Hz, 1 H)7.70 (ddd, J=8.46, 2.15, 2.01 Hz, 2 H)
7.83 (dt, J=8.39, 1.98 Hz, 3 H).

Example 51
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4-[3-({3-cyano-4-[(1-methyl-1H-pyrazol-5-
yl)oxy]lphenyl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide

Step 1: preparation of 5-iodo-2-(1-methyl-1H-pyrazol-5-yloxy)benzonitrile

A solution of 2-fluoro-5-iodobenzonitrile (100 mg, 0.405 mmol) and 2-methyl-
2,4-dihydro-3H-pyrazol-3-one (63.6 mg, 0.643 mmol) in 5 mL of 1-methyl-2-

pyrrolidinone was treated with cesium carbonate (396 mg, 1.22 mmol) and
stirred at 110 °C for 2 hour. The reaction was diluted with 50 mL water and
extracted with 2 x 50mL ethyl acetate. The combined organic layers were
washed with 50 mL water, 50mL brine, dried over magnesiun sulfate, filtered,
and evaporated to afford crude material. Purification by normal phase
chromatography provided the title compound as a white solid (93 mg). LC/MS
5-100% acetonitrile/tfa-waler/tfa (6 min gradient) 4.74 min [(M+H)" = 326]. 1H
NMR (400 MHz, DMSO- d¢) s ppm 8.33 (1 H, d, J=2.2 Hz), 8.04 (1 H, dd,
J=8.9, 2.2 Hz), 7.45 (1 H,d, J=2.0Hz), 6.95 (1 H, d, J=89 Hz), 5.99 (1 H, d,
J=2.0 Hz), 3.67 (3 H, s)

Step 2: preparation of 4-[3-({3-cyano-4-[(1-methyl-1H-pyrazol-5-

vloxylphenyllthio)phenylltetrahydro-2H-pyran-4-carboxamide

4-{3-[(triisopropylsilyl)thio]phenyl}tetrahydro-2H-pyran-4-carboxamide (131
mg, 0.332 mmol), 5-iodo-2-(1-methyl-1H-pyrazol-5-yloxy)benzonitrile (90 mg,
0.28 mmol), bis[(2-diphenylphosphino)phenyllether (7.5 mg, 0.014 mmol), and
palladium tetrakis(triphenylphosphine) (19.6 mg, 0.017 mmol) were placed in
a flask and evacuted/argon filled three times. Anhydrous 1,4-dioxane (2 mL)
was then added, followed by the addition of 0.554 mL of 2 M aqueous cesium
carbonate (argon saturated). The reaction was heated at 80 °C for four hours
and cooled to room temperature. The reaction mix was diluted with 50 mL
water and washed with 2 x 50 mL ethyl acetate. The combined organic layers

were washed with 50 mL water, 50 mL brine, dried over magnesium sulfate,

{7\
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filtered, and evaporated to afford crude material. Purification by normal phase

5-100% acetonitrile/tfa-water/tfa (6 min gradient) 4.46 min [(M+H)" = 435]. 1H
NMR (400 MHz, DMSO- dg) . ppm 7.92 (1 H, d, J=2.4 Hz), 7.60 (1 H, dd,

5 J=89,22Hz),731-751 ¢ H m),712-731 (3 H, m), 7.07 (1 H, br. s.),
5.98 (1 H, d, J=2.0 Hz), 3.61 - 3.82 (5 H, m), 3.45 (2 H, t, J=10.5 Hz), 2.39 (2
H, d, J=13.7 Hz), 1.68 - 1.87 (2 H, m).

chromatography provided the title compound as a white solid (41 mg). LC/MS \

Example 52
cl

< 0
-N, M
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10
(2S,4R)-4-(3-(5-chloro-6-(1-methyl-1H-pyrazol-5-yloxy)pyridin-3-ylthio)-2-
fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-carboxamide

Step 1: Preparation of 1-methyl-1H-pyrazol-5-ol

15 To a solution of 3-methocyacriylic acid methyl ester (2.44 g, 20 mmol) in
methanol (6 ml) was added methylhydrazine (921 mg, 20 mmol). The reaction
was stirred at 90 *C for 12 hours then cooled to room temperature and
concentrated to give the crude product as an off-white semi-sold (2.97 g,
96.8%). TH NMR (400 MHz, DMSO-d¢) 5 ppm 7.21 (s, 1H), 7.09 (d, J=2.05

20 Hz, 1H),5.31(d, J=2.05Hz, 1 H), 3.49 (s, 3 H).

Step  2:  Preparation of  5-bromo-3-chloro-2-(1-methyl-1H-pyrazol-5-

yloxy)pyridine

To a solution of 5-bromo-2,3-dichloropyridine (3.22 g, 14 mmol) and 1-methyl-
25  1H-pyrazol-5-ol (1.4 g, 14 mmol in DMF (4 ml) was added cesium carbonate
(13.9 g, 42 mmal). The reaction was stirred 3 hours at 100 “C, then diluted
with ethyl acetate (50 ml) and washed with water (1 x 50 ml) and brine (1 x 50
ml). The organic phase was dried over magnesium sulfate and filtered. The
filtrate was evaporated to give the crude product as an oil that solidified upon
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standing (3.2 g, 79%:). LC/MS (5%-95"5 CH:CHM:H:0) gradient over 5 minuigs: (7
2.89 min. 289 M+H.
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Step 3: Preparation of S-5-chloro-6-(1-methyl-1H-pyrazol-5-yloxy)pyridin-3-yl

ethanethioate

Placed 1,1'-bis(diphenylphosphino)ferrocene palladium dichloride (202 mg,
0.276 mmol), and 1,1'-bis(diphenylphosphino)ferrocene (77.1 mg, 0.139
mmol) in flask under nitregen followed by addition of 5-bromo-3-chloro-2-(1-
methyl-1H-pyrazol-5-yloxy)pyridine (1.60 g, 5.5 mmol) in 20 mL 1,4-dioxane.
The reaction was degassed for 15min. followed by the addition of
triisopropylsilanethiol (1.17 mg, 6.16 mmol) and 1.0 M potassium t-butoxide in
THF (6.10 mL, 684 mg, 6.10 mmol). The mixture was heated at 92 “C for 3h.
Added 1.0 M potassium-t-butoxide (6.0 mL, 6.0 mmol), 1,1"-
bis(diphenylphosphino)ferrocene palladium dichloride (202 mg, 0.276 mmol),
and 1,1"-bis(diphenylphospzhino)ferrocene (77.1 mg, 0.139 mmol) . Heated
reaction to reflux for 4 h. The mixture was cooled to room temperature. Sat.
NH4Cl (30 mL) was added and the mixture was extracted with ethyl acetate
(30mL). The organic layer was collected. A solution of TBAF (1.0M in THF)
(7.65mL, 2.00g, 7.65 mmol) was added and stirred for 10 min. Acetic
anhydride was added and the reaction was stirred at room temperature for 10
min. The mixture was poured into water and extracted with diethyl ether
(2x30mL). The organic layer was dried over magnesium sulfate, filtered and
concentrated. Purification over silica afforded the title compound as a light
yellow solid (210 mg, 13%). 1H NMR (400 MHz, DMSO-d) & ppm 8.27 (d,
J=2.05 Hz, 1 H), 8.16 (d, J=2.05 Hz, 2 H), 7.44 (d, J=2.39 Hz), 6.14 (d, J=2.05
Hz, 1 H), 3.64 (s, 5 H).

Step  4: Preparation  of  (2S,4R)-1-(3-(5-chloro-6-(1-methyl-1H-pyrazol-§-
yloxy)pyridin-3-ylthio)-2-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-

carbonitrile

To a degassed dioxane (3mL) solution of (2S,4R)-4-(3-bromo-2-fluorophenyl)-
2-methyl-tetrahydro-2H-pyran-4-carbonitrile (231 mg, 0.775 mmol) and S-5-
chloro-6-(1-methyl-1H-pyrazol-5-yloxy)pyridin-3-yl ~ ethanethioate (220 mg,
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0.775 mmol) was added DPEphos (42 mg, 0.078 mmol) and palladium (Il)

- acetate (27 mg, 0.116 mmol). To this was added degassed 2 Cs:CO:. The

vial was sealed under N2 and heated to 90 “C for 18 hours. The reaction was
cooled to room temperature, quenched with 25 mL water, extracted with ethyl
acetate (2 x 25 mL), combined extracts, dried over ragnesium sulfate, filtered
and concentrated to a tan oil. The product was isolated by reverse phase
chromatography. 1H NMR (400 MHz, DMSO-d6) & ppm 8.31 (d, J=2.20 Hz, 1
H), 8.23 (d, J=1.83 Hz, 1 H), 7.37 - 7.45 (m, 2 H), 7.22 - 7.29 (m, 2 H), 6.11
(d, J=2.20 Hz, 1 H), 4.02 (dd, J=12.08, 2.93 Hz, 1 H), 3.68 - 3.80 (m, 2 H),
3.61 (s, 3 H), 2.26 (d, J=13.54 Hz, 1 H), 2.16 (br. s, 1 H), 1.99 (td, J=12.90,
4.58 Hz, 1 H), 1.70 (dd, J=13.18, 10.98 Hz, 1 H), 1.18 (d, J=6.22 Hz, 3 H)

Step 5: Preparation  of  (2S ,4R)-4-(3-(5-chloro-6-(1-methyl-1H-pyrazol-5-
vloxy)pyridin-3-vlthio)-2-fluorophenyl)-2-methyl-tetrahydro-2H-pyran-4-

carboxamide
(2S,4R)-4-(3-(5-chloro-6-(1-miethyl-1H-pyrazol-5-yloxy)pyridin-3-ylthio)-2-
fluorophenyl)-2-methyi-tetrahydro-2H-pyran-4-carbonitrile (77 mg, 0.17 mmol)
was dissolved in a 5 mL solution of 4:1 TFA:T2SO4. The mixture was heated
to 90 *C for 2h. The reaction was cooled, neutralized with 2.5N NaOH,
extracted into ethyl acetate (5 mL), dried over magnesium sulfate, filtered and
concentrated to 100 mg oil. The product was isolated by reverse phase chiral
chromatography. 1H HMR (400 MHz, DMSO-d6) 4 ppm 8.17 - 8.22 (m, 1 H),
8.11 - 8.15 (m, 1 H), 7.36 - 7.43 (m, 2 H), 7.06 - 7.23 (m, 3 H), 6.08 - 6.12 (m,
1H),3.75-3.84 (m, 1 H), 3.61 (s, 4 H), 2.31-2.41 (m, 1 H), 1.69 - 1.80 (m, 1
H), 1.34-145m, 1 H), 1.19-1.25 (m, 1 H), 1.03 - 1.10 (m, 3 H).

Example 53

0O
Cr
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(2S,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazole-5-
carbonyl)phenylthio)phenyl)-2-methyl-tetrahydro-2H-pyran-4-carbonitrile

Y
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To a degassed dioxane (3mL) solution of (2S,4R)-4-(3-brormo-2-fluorophenyl)-
2-methyl-tetrahydro-2H-pyran-4-carbonitrile (286 rng, 0.959 mmol) and S-4-
(1-methyl-1H-pyrazole-5-carbonyl)phenyl ethanethioate (250 mg, 0.959 mmol)
was added DPEphos (51.7 mg, 0.096 mmol) and Pd(II)(OAc)= (33 mg, 0.144
mmol). To this was added degassed 2N Cs-COs (2 mL). The vial was capped
under N2 and heated to 90 “C for 18 hours. The reaction was cooled to room
termperature, quenched with 25 mL water, extracted with ethyl acetate (2 x 25
mL), combined extracts, dried over magnesium sulfate, filtered and
concentrated to a tan oil (620 mg). The product was isolated by reverse phase
chiral chromatography and obtained as a light-yellow oil. 1H NMR (400 MHz,
DMSO-dg) 3 ppm 7.81 (d, J=8.42 Hz, 3 H), 7.54 - 7.64 (m, 2 H), 7.39 (t,
J=7.87 Hz, 1 H), 7.34 (d, J=8.42 Hz, 2 H), 6.75 (d, J=2.20 Hz, 1 H), 4.06 (s, 3
H), 3.99 - 4.05 (m, 1 H), 3.68 - 3.81 (m, 2 H), 2.28 (dt, J=13.18, 2.20 Hz, 1 H),
2.19 (dt, J=13.54, 1.10 Hz, 1 H), 1.97 - 2.06 (m, 1 H), 1.73 (dd, J=13.18,
10.98 Hz, 1 H), 1.14 - 1.22 (m, 3 H). HRMS calc M+H: 436.1495, found
436.1494.

Example 54

S
1]
O F

(0)
(2S,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylsulfinyl)phenyl)-

O
\

2-methyl-tetrahydro-2H-pyran-4-carbonitrile

(2S,4R)-4-(2-fluoro-3-(4-(1-methyl-1H-pyrazol-5-yl)phenylthio)phenyl)-2-

methyl-tetrahydro-2H-pyran-4-carbonitrile (70 mg, 0.17 mmol,1eq) was
dissolved in hexafluoroisopropanol (10.0 mL). Hydrogen peroxide 30% (4.0
mL, 40 mmol) was added to the solution and stirred for 24hrs. The reaction
mixture was diluted with brine (10 ml) and ethyl acetate (15 ml) and the layers
separated. The organic phase was concentrated under vacuum to an oil. The
oil was purified by reverse phase chromatography to obtain the desired

Y

\\
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product (70.0mg, 96%). 1H NMR (400 MHz, DMSO-d6) d ppm 1.16 (dd,
J=6.22, 3.29 Hz, 3 H) 1.60 - 1.77 (m, 2 H) 1.92 - 2.03 (m, 2H) 2.07 - 2.23 (m,
2 H) 3.84 (s, 3 H) 4.00 (d, J=11.71 Hz, 1 H) 6.49 (s, 1 H) 7.48 (s, 1 H) 7.56 (1,
J=8.05 Hz, 1H) 7.64 - 7.71 (m, 1 H) 7.73 - 7.84 (m, 4 H) 7.89 (I, J=6.22 Hz, 1
H). ES-HRMS m/’z 424.1504 (M+H calcd: 424.1495).

Using the procedures and the general schemes disclosed above, the following

compounds were also prepared:

IUPAC NAME

Ex # NMR data
4-(2-chloro-3-{[4- | 1H NMR (400 MHz, DMSO-d6) 5 ppm 1.96 - 2.07
55 | (1-methyl-1H- (m, 2 H) 2.33 (ddd, J=13.29, 5.64, 2.55 Hz, 2 H)
pyrazol-5- 2.53 (d, J=4.57 Hz, 3 H) 3.54 - 3.63 (m, 2 H) 3.81
yhphenyl]thio}phe | (ddd, J=11.28, 8.19, 2.82 Hz, 2 H) 3.38 (s, 3 H)
nyl)-N- 6.48 (d, J=1.88 Hz, 1 H) 6.99 (dd, J=7.79, 1.34 Hz,
methyltetrahydro- | 1 H) 7.04 (q, J=4.39 Hz, 1 H) 7.35 (t, J=7.92 Hz, 1
2H-pyran-4- H) 7.47 - 7.53 (m, 4 H) 7.61 (ddd, J=8.46, 2.15,
carboxamide 2.01 Hz, 2 H).
4-(3-{[4-(4-chloro- | 1H NMR (400 MHz, CHLOROFORM-d) d ppm
56 | 1-methyl-1H- 2.04-213 (M, 2 H) 234 -241 (m, 2 H) 3.75 (d,
pyrazol-5-yl)-3- J=1.37 Hz,3 H) 3.76 - 3.87 (m, 4 H) 5.28 (br.s., 2
fluorophenylthio} | H) 6.97 (dd, J=10.16, 1.76 Hz, 1 H) 7.08 (dd,
phenylitetrahydro | J=8.01, 1.76 Hz, 1 H)7.23 - 7.29 (m, 1 H) 7.45 (d,
-2H-pyran-4- J=1.17 Hz, 3 H) 7.51 (s, 1 H) 7.56 (s, 1 H), ES-
carboxamide HRMS m/z 446.1202 (M+H calc.: 446.1105).
4-(3-{[+-(4-chloro- | TH NMR (400 MHz, CHLOROFORM-d) d ppm
57 | 1-methyl-1H- 203 -212 (m, 2 H) 232 - 2.39 (m, 2 H) 3.75 -
pyrazol-5- 3.85(m, 7 H)5.24 (br. 5., 2H) 7.32 - 740 (m, 7 H)
yl)phenyllthio}phe | 7.43 - 7.49 (m, 1 H) 7.50 (s, 1 H), ES-HRMS m/z
nyl)tetrahydro- 428.1299 (M+H calc.: 423.1199).
2H-pyran-4-
carboxamide
4-[3-({3-fluoro-4- | 1H NMR (400 MHz, DMSO-dg) d ppm 1.74 - 1.87
58 | [(1-methyl-1H- (m, 2 H), 2.36 - 2.45 (m, 2 H), 3.46 (br. s., 2 H),
pyrazol-5- 3.65 - 3.77 (m, 2 H), 4.09 (s, 3 H), 6.63 - 6.69 (m,
yl)carbonyllpheny | 1 H), 7.04 (d, J=9.52 Hz, 3 H), 7.21 - 7.27 (m, 1
[{thio)phenylJtetra | H), 7.51 (dd, J=19.76, 5.12 Hz, 6 H)
hydro-2H-pyran-
4-carboxamide
4-(3-{[4-(4-ethyl- | 1H NMR (400 MHz, DMSO-d6) d ppm 1.14 (1,
59 | 1H-pyrazol-5- J=7.32 Hz, 3 H) 169 - 1.81 (m, 2 H) 2.38 (d,
yl)phenyllthio}phe | J=13.18 Hz, 2 H)2.55 - 2.64 (m, 2 H) 3.43 (t,
nyl)tetrahydro- J=10.62 Hz, 2 H) 3.71 (d, J=11.71 Hz, 2 H) 7.07
2H-pyran-4- (s, TH) 713 -7.23 (m, 1 H) 7.25- 7.45 (m, 7 H)

carboxamide

7.52(br.s., 1H)7.59-7.68(m,2H)

Y
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4-(3-{[+-(4-bromo-

1H NMR (400 MHz, DMSO-d6) d ppm 1.71 - 1.83

(M, 2 H) 2.39 (d, J=13.18 Hz, 2 H) 3.44 (t, J=11.71

60 | 1H-pyrazol-5-

yhphenyllthio}phe | Hz, 2H) 3.72 (d, J=11.71 Hz, 2 H) 7.08 (s, 1 H)

nyl)tetrahydro- 718 - 730 (m, 2 H) 7.33 - 748 (m, 4 H) 7.65 -

2H-pyran-4- 7.73(m, 1 H)7.78 -7.85 (m, 1 H) 8.09 (s, 1 H)

carboxamide

4-[3-({5-chloro-6- | 1H NMR (400 MHz, DMSO-d6) d ppm 1.36 - 2.06
61 | [(1-methyl-1H- (m, 2 H) 2.16 (s, 1 H) 2.30 (d, J=13.91 Hz, 2 H)

pyrazol-5- 3.60-3.74 (m, 5H)3.96 (s, 1 H)6.91 -7.03 (m, 1

yhoxylpyridin-3- | H) 7.17 - 7.24 (m, 1 H) 7.50 - 7.66 (m, 7 H) 8.08 -

yi}thio)-2- 8.19 (m, 1 H).

fluorophenyl]tetra

hydro-2H-pyran-

4-carboxamide

4-[3-({4-[(1- 1TH NMR (400 MHz, DMSO-d) d ppm 8.24 (1 H, d,
€2 | methyl-1H- J=2.0 Hz), 8.18 (1 H, d, J=2.0 Hz), 7.38 - 7.60 (5

pyrazol-5- H, m), 7.25 (1 H, d, J=7.5 Hz), 7.06 - 7.18 (1 H,

yl)carbonyl]pheny | m), 3.93 - 4.06 (2 H, m), 3.57 - 3.71 (2 H, m), 1.97

I}{thio)phenylltetra | - 2.16 (4 H, m)

hydro-2H-pyran-

4-carbonitrile

4-[3-({2,5- 1H NMR (400 MHz, DMSO-d) d ppm 1.76 - 1.86
63 | difluoro-4-[(1- (m, 2 H), 240 (d, J=13.91 Hz, 2 H), 3.46 (t,

methyl-1H- J=10.25 Hz, 2 H), 3.67 - 3.75 (m, 2 H), 4.10 (s, 3

pyrazol-5- H), 6.75 (s, 1 H), 6.77 (d, J=4.39 Hz, 1 H), 7.03

yl)carbonyl]pheny | (br.s., 1 H), 7.23 (br. s., 1 H), 7.40 - 7.46 (m, 1 H),

[}thio)phenyl]tetra | 7.46 - 7.61 (m, 5 H)

hydro-2H-pyran-

4-carboxamide

4-[3-({3-methoxy- | TH NMR (400 MHz, DMSO-d6) d ppm 1.78 - 1.91
64 | 4-[(1-methyl-1H- | (m, 2 H), 2.36 - 2.42 (M, 2 H), 248 (s, 3 H), 3.41 (¢,

pyrazol-5- J=10.25 Hz, 2 H), 3.62 (s, 3 H), 3.63 - 3.78 (m, 2

yl)carbonyljpheny | H), 4.09 (s, 3 H), 6.48 (d, J=2.20 Hz, 1 H), 6.79 (d,

[}thio)phenyl]-N- | J=8.05 Hz, 1 H), 6.98 (s, 1 H), 7.33 ~ 7.57 (m, 6 H)

methyltetrahydro- | 7.63 (d, 1 H)

2H-pyran-4-

carboxamide

4-[3-({3-chloro-4- | 1H NMR (400 MHz, DMSO-d) d ppm 7.37 - 7.73 (7
65 | [(1-methyl-1H- H, m), 7.16 - 7.35 (2 H, m), 6.55 (1 H, d, J=2.2

pyrazol-5-
yl)carbonyl]pheny
[}thio)phenyl]-N-
methyltetrahydro-
2H-pyran-4-
carboxaniide

Hz), .15 (3 H, 8), 3.64 - 3.81 (2 H, m), 3.45 (2 H,
t, J=10.2 Hz), 2.52 - 2.60 (3 H, m), 2.40 (2 H, d,
J=13.5Hz), 1.75 - 1.95 (2 H, m)
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ERERERIE

TH NMR (400 MHz, DMSO-d6) d ppm 1.76 - 1 .86<

1

66 | methyl-1H- (m, 1 H), 1.81 (d, J=2.93 Hz, 1H), 2.44 (d, J=13.17
pyrazol-5- Hz, 2 H), 3.26 (s, 1 H), 3.48 (t, J=10.61 Hz, 2 H),
yl)carbonyllpheny | 3.73 (d, J=11.71 Hz, 2 H), 4.09 (s, 3 H), 6.76 (d,
sulfinyl)phenyllte | J=1.83 Hz, 1 H), 7.05 (br. s., 1 H), 7.27 (br. s., 1
trahydro-2H- H), 7.52 - 7.56 (m, 2 H), 7.62 (d, J=3.29 Hz, 1 H),
pyran-4- 7.58 (d, J=1.83 Hz, 1 H), 7.82 (s, 1 H), 7.88 - 7.99
carboxamide (m, 3 H)
4-[3-({2-fluoro-4- | TH NMR (400 MHz, DMSO-d) d ppm 7.35-7.76 (7

67 | [(1-methyl-1H- H, m), 7.25 (1 H, br. s.), 6.99 - 7.18 (2 H, m), 6.82
pyrazol-5- (1 H, d, J=2.0 Hz), 4.08 (3 H, s), 3.73 (2 H, d,
ylcarbonyllpheny | J=11.7 Hz), 3.47 (2 H, t, J=11.4 Hz), 2.41 (2 H, d,
[}thio)phenyljtetra | J=13.7 Hz), 1.74 - 1.92 (2 H, m)
hydro-2H-pyran-
4-carboxamide
4-[3-({2-chloro-4- | TH NMR (400 MHz, DMSO-d) d ppm 7.89 (1 H, d,

68 | [(1-methyl-1H- J=1.6 Hz), 741 - 7.77 (6 H, m), 7.26 (1 H, br.s.),
pyrazol-5- 7.05 (1 H, br. s.),6.73 - 6.93 (2 H, m), 4.07 (3 H,
yl)carbonyllpheny | s), 3.74 (2 H, d, J=11.7 Hz), 3.40 - 3.59 (2 H, m),
[}thio)phenyljtetra | 2.43 (2 H,d, J=12.8 Hz), 1.76 - 1.94 (2 H, m)
hydro-2H-pyran-
4-carboxamide
4-[3-({6-[(1- 1H NMR (400 MHz, DMSO-d6) d ppm 1.82 - 2.02

69 | methyl-1H- (m, 2 H), 2.43 - 2.58 (m, 2 H), 3.51 - 3.65 (m, 2 H),
pyrazol-5- 3.78 -3.91 (m, 2 H), 4.22 (s, 3 H), 7.08 - 7.20 (m, 1
yl)carbonyljpyridi | H), 7.30 - 7.41 (m, 1 H), 7.43 (s, 1 H), 7.51 - 7.65
n-3- (m, 3H), 7.63-7.72 (m, 2 H), 7.830 - 7.90 (M, 1 H),
yljthio)phenyljtetr | 8.04 - 8.15(m, 1 H), 8.55 - .68 (m, 1 H)
ahydro-2H-pyran-
4-carboxamide
4-[3-({2-methoxy- | 1TH NMR (400 MHz, DMSO-d6) d ppm 1.70 - 1.92

70 | 4-[(1-methyl-1H- | (m, 2 H), 2.24 - 247 (m, 2 H), 3.48 (t, J=10.25 Hz,
pyrazol-5- 2 H), 3.62 - 3.31 (m, 2 H), 3.93 (s, 3 H), 4.07 (s, 3
yl)carbonyl]pheny | H), 6.67 - 6.90 (m, 2 H), 7.04 (br. s., 1 H), 7.13 -
Hhio)phenyl]tetra | 7.29 (m, 1 H), 7.29 -7.69 (m, 7 H)
hydro-2H-pyran-
4-carboxamide
4-[3-({3-methoxy- | 1H NMR (400 MHz, DMSO-d6) d ppm 1.62 - 1.91

71 | 4-[(1-methyl-1H- | (m, 2 H), 2.26 - 2.47 (m, 2 H), 3.48 (t, J=10.25 Hz,

pyrazol-5-
yl)carbonyl]pheny
[}thio)phenyl]tetra
hydro-2H-pyran-
4-carboxamide

2 H), 3.65 (s, 3 H), 3.67 - 3.81 (m, 2 H), 4.10 (s, 3
H), 6.50 (d, J=2.20 Hz, 1 H), £.80 (d, J=8.05 Hz, 1
H), 6.86 - 7.12 (m, 2 H), 7.11 - 7.63 (m, 7 H)
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N-methyl-4-[3-({4-

TH MMR (400 MHz, DMSO-ds) d ppm 1.83 (br. s.,

72 | [(1-methyl-1H- 2 H), 2.37 (d, J=14.64 Hz, 2 H), 2.52 (d, J=5.12
pyrazol-5- Hz, 3 H), 3.42 (s, 2 H), 3.69 (d, J=11.71 Hz, 2 H),
yhcarbonyllpheny | 4.05 (s, 3 H), 6.73 (s, 1 H), 7.27 (m, J=8.78 Hz, 2
Jthio)phenyljtetra | H), 7.44 (dd, J=10.61, 3.29 Hz, 4 H), 7.56 (s, 2 H),
hydro-2H-pyran- | 7.77 (m, J=8.78 Hz, 2 H)
4-carboxamide
(2S,4R)-4-(3-{[+- | 1H NMR (400 MHz, DMSO-d6) d ppm 1.08 (d,

73 | (4-bromo-1- J=6.59 Hz, 3 H) 142 (t, 1 H) 1.77 (id, J=13.00,
methyl-1H- 4.76 Hz, 1 H)2.34 - 245 (m, 1 H) 3.57 - 3.72 (M, 3
pyrazol-5- H) 3.76 (s, 3 H) 3.79 (dd, J=11.71, 3.66 Hz, 1 H)
yl)phenyl]thio}-2- | 7.11 (d, J=5.86 Hz, 2H) 7.25 - 7.33 (m, 3 H) 7.38
fluorophenyl)-2- (t, J=6.22 Hz, 1 H) 7.44 - 7.52 (m, 3 H) 7.64 (s, 1
methyltetrahydro- | H)
2H-pyran-4-
carboxamide
(28,4S)-4-(4- 1H NMR (400 MHz, CHLOROFORM-d) d ppm

74 | fluoro-3-{[4-(1- 1.19 (d, J=6.25 Hz, 3 H) 2.05 (dd, J=14.27, 10.55
methyl-1H- Hz, 1 H)2.31 - 2.39 (m, 3 H) 3.35 - 3.51 (m, 2 H)
pyrazol-5- 3.81-3.97 (m, 4 H)6.33 (d, J=2.15Hz, 1 H) 7.17 -
yhphenyl]thio}phe | 7.27 (m, 1 H)7.35 - 7.44 (m, 6 H) 7.56 (d, J=1.95
nyl)-2- Hz, 1 H)
methyltetrahydro-
2H-pyran-4-
carbonitrile
(2R,48)-4-(4- 1H NMR (400 MHz, DMSO-d6) d ppm 1.09 (d,

75 | fluoro-3-{[4-(1- J=5.86 Hz, 3 H) 1.20 - 1.31 (m, 2 H) 1.49 - 1.63
methyl-1H- (m, 2 H) 2.51- 2.59 (m, 2 H) 3.37 - 3.49 (M, 2 H)
pyrazol-5- 3.82(s,3H)6.39(s,1H)7.12 (br.s., 1 H) 7.26 (d,
yhphenyl]thio}phe | J=8.05 Hz, 2 H) 7.31 -7.39 (m, 2 H) 7.43 - 7.54 (m,
nyl)-2- 4H)7.64-7.74(m,1H)
methyltetrahydro-
2H-pyran-4-
carboxamide
4-(3-{[4-(4-bromo- | TH NMR (400 MHz, CHLOROFORM-d) d ppm

76 | 1-methyl-1H- 201 -211 (m, 2 H) 231 -240 (m, 2 H) 3.74 -
pyrazol-5- 3.83 (M, 7 H)5.25 (br.s.,2H) 7.29 - 742 (m, 7 H)
yl)phenyljthio}phe | 7.46 - 7.49 (m, 1 H) 7.53 (s, 1 H); ES-HRMS m/z
nyhtetrahydro- 472.0796 (M+H calc.: 472.0694).
2H-pyran-4-
carboxamide
(25,4S)-4-(4- 1H HMR (400 MHz, CHLOROFORM-d) d ppm

77 | fluoro-3-{[4-(1- 1.13 (d, J=6.06 Hz, 3H) 1.84 -2.05(m, 1 H) 2.18 -
methyl-1H- 2.29 (m,3 H) 3.31 - 3.42 (m, 2 H) 3.85 (dd, J=4.30,
pyrazol-5- 1.95 Hz, 1 H) 3.88 (s, 3 H) 5.08 (br. s., 1 H) 5.25
y)phenyllthio}phe | (br. 5., 1 H) 6.31(d, J=1.95 Hz, 1 H) 7.18 (t, J=8.70
nyl)-2- Hz, 1 H)7.31-740 (m, 6 H) 7.53 (d, J=1.95 Hz, 1
methyltetrahydro- | H)
2H-pyran-4-

carboxamide
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4-(3-{[4-(4-bromo-

1H NMR (400 MHz, DMSO-d6) d ppm 1.75 - 1.87

78 | 1-methyl-1H- (m, 2 H) 242 (d, J=13.18 Hz, 2 H) 3.46 (t, J=10.98
pyrazol-5-yl)-3- Hz, 2H) 3.66 - 3.76 (m, 5 H) 7.05 - 7.17 (m, 3 H)
fluorophenyljthio} | 7.31 (br.s., 1 H) 7.39 - 7.51 (m, 4 H) 7.56 (s, 1 H)
phenyl)tetrahydro | 7.68 (s, 1 H)

-2H-pyran-4-
carboxamide
(25,4S)-4-(2- 1H NMR (400 MHz, CHLOROFORM-d) d ppm

79 | fluoro-3-{[4-(1- 754 (1 H, d, J=1.9 Hz), 7.32 (5 H, m), 7.22-7.28
methyl-1H- (1, H, m), 7.17 (1 H, t, J=7.8 Hz), 6.32 (1H, d,
pyrazol-5- J=1.9 Hz), 550 (1 H, brs), 3.92-3.99 (1 H, m),
yl)phenylJthio}phe | 3.90 (3 H, s), 3.48-3.59 (2 H, m), 2.28-2.43( H, m),
nyl)-2- 1.99 (1 H, dd, J=14.1, 11.4 Hz), 1.20 (3 H, d, J=6.2
methyltetrahydro- | Hz)
2H-pyran-4-
carboxamide
2,2-dimethyl-4-(3- | 1H NMR (400 MHz, DMSO-d6) d ppm 1.06 - 1.29

80 | {[+-(1-methyl-1H- | (m, 6 H) 1.43 (s, 1 H) 2.74 (t, J=6.95 Hz, 2 H) 3.41
pyrazol-5- (t, J=6.95 Hz, 2 H) 3.84 (5, 3 H) 5.18 (br. 5., 1 H)
yl)phenyljthio}phe | 5.40 (s, 1 H) 6.27 - 6.50 (m, 2 H) 6.87 (br. s., 1 H)
nyl)tetrahydro- 6.98 (br.s.,2H)7.31-7.53 (M, 6 H)
2H-pyran-4-
carboxamide
(28,48)-2-methyl- | 1H NMR (400 MHz, CHLOROFORM-d) d ppm

81 | 4-(3-{[4-(1- 1.16 (d, J=6.14 Hz, 3 H) 1.97 (dd, J=14.00, 11.26
methyl-1H- Hz, 2 H) 2.24 - 234 (m, 1 H) 2.24 - 2.34 (M, 2H)
pyrazol-5- 3.42 (td, J=10.41, 6.14 Hz, 2 H) 3.87 (dd, J=4.10,
yl)phenyljthio}phe | 2.05 Hz, 1 H) 3.90 (s, 3 H) 5.17 (br. s., 1 H) 5.59
nyl)tetrahydro- (br. s., 1 H) 6.31 (d, J=2.05 Hz, 1 H) 7.31 -7.36
2H-pyran-4- (m, 2 H)7.38 (d, J=3.07 Hz, 3 H) 7.40 (35, 1 H) 7.41
carboxamide =743 (m,1H)7.51(d,J=1.71 Hz, 1 H)
(2R,4S)-2-methyl- | TH NMR (400 MHz, CHLOROFORM-d) d ppm

82 | 4-(3-1[4-(1- 1.25-1.32 (m, 2 H) 1.27 (d, J=2.73 Hz, 3 H) 1.71
methyl-1H- (dd, J=13.48, 11.09 Hz, 1 H) 2.01 - 2.13 (M, 2H)
pyrazol-5- 3.89 - 3.99 (m, 4 H) 411 (dd, J=3.93, 2.22 Hz, 1
yl)phenyllthio}phe | H) 6.33 (d, J=2.05 Hz, 1 H) 7.34 - 7.45 (m, 7 H)
nyl)tetrahydro- 7.53 (d, J=1.71 Hz, 1 H) 7.54 (s, 1 H)
2H-pyran-4-
carbonitrile
(2R,4R)-2-methyl- | 1TH MMR (400 MHz, CHLOROFORM-d) d ppm

83 | 4-(3-{[4-(1- 1.22 (d, J=6.14 Hz, 3 H) 1.26 (s, 1 H) 2.08 (dd,
methyl-1H- J=14.34, 10.58 Hz, 1 H) 2.34 - 2.50 (m, 2 H) 3.43 -
pyrazol-5- 3.55(m, 2 H)3.89 (d, J=4.10 Hz, 1 H) 3.92 (s, 3 H)
ylphenyl]thio}phe | 6.33 (d, J=1.71 Hz, 1 H) 7.35 - 7.46 (M, 8 H) 7.54
nyl)tetrahydro- (d, J=2.05 Hz, 1 H)
2H-pyran-4-

carbonitrile
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(2S,4S)-2-methyl-

TH NMR (400 MHz, DMSO-d6) d ppm 1.09 (d,

84 | 4-(3-{[4-(1- J=6.59 Hz, 3 H) 1.91 (dd, J=13.91, 10.98 Hz, 1 H)
methyl-1H- 2.13 -2.25 (m, 1 H) 3.34 (dd, J=9.88, §.49 Hz, 1
pyrazol-5- H) 3.77 (d, J=11.71 Hz, 1 H) 3.85 (s, 3 H) 6.42 (s,
yl)phenyljthio}phe | 1 H) 7.36 - 7.48 (m, 2 H) 7.36 - 7.48 (m, 2 H) 7.43
nyl)tetrahydro- -7.60 (M, 5 H)
2H-pyran-4-
carbonitrile
4-[3-({2-cyano-4- | 1H NMR (400 MHz, DAMSO-dfs) & ppm 8.25 (1 H, d,

&5 | [(1-methyl-1H- J=1.9 Hz), 7.98 (1 H, dd, J=8.4, 2.0 Hz), 7.47 -
pyrazol-5- 770 (5H,m), 730 (1 H,s),7.02-7.19 (2 H, m),
yl)carbonyl]pheny | 6.88 (1 H, d, J=2.2 Hz), 4.08 (3 H, s), 3.66 - 3.81
Iithio)phenyljtetra | (2 H, m), 3.47 (2 H, t, J=10.4 Hz), 243 (2 H, d,
hydro-2H-pyran- | J=13.5 Hz), 1.76 - 1.92 (2 H, m)
4-carboxamide
N-ethyl-4-(3-{[+- | 1H NMR (DMSO-d6, 300 MHz) d ppm 7.75(t, J =

86 | (1-methyl-1H- 5.5 Hz, 1H), 7.55 (d, J = 8.5 Hz, 2H), 7.47 (d, J =
pyrazol-5- 2Hz, 1H), 7.45-7.37 (m, 3H), 7.35-7.28 (m, 3H),
yl)phenyllthio}phe | 6.43 (d, J = 1.92 Hz, 1H), 4.31 (s, 2H), 3.85 (s,
nyl)tetrahydro- 3H), 3.75 (d, J = 11.5 Hz, 2H), 3.46 (t, J = 10.5 Hz,
2H-pyran-4- 2H), 3.03 (m, 2H), 2.40 (d, J = 13.8, 2H), 1.90 (td,
carboxamide J =121, 3.9 Hz, 2H, 090 (t, J = 7.2 Hz, 3H).

APCl+= 422.
4-(2-chloro-3-{[4- | 1H NMR (400 MHz, DMSO-d6) & ppm 1.97 - 2.08

&7 | (1-methyl-1H- (m, 2 H) 2.35 (d, J=13.96 Hz, 2 H) 3.55 - 3.63 (m,
pyrazol-5- 2 H) 3.82 (ddd, J=11.21, 7.99, 2.82 Hz, 2 H) 3.39
yl)phenyl]thio}phe | (s, 3 H) 6.48 (d, J=1.88 Hz, 1 H) 6.62 (br. 5., 1 H)
nyljtetrahydro- 6.95 (br. s., 1 H) 6.97 (dd, J=8.06, 1.34 Hz, 1 H)
2H-pyran-4- 7.33 (t, J=7.92 Hz, 1 H) 7.46 - 7.50 (m, 2H) 7.51
carboxamide (ddd, J=8.46, 2.15, 2.01 Hz, 2 H) 7.62 (ddd,

J=8.53, 2.28, 2.08 Hz, 2 H).
4-(3-{[2-cyano-4- | 1TH NMR (400 MHz, DMSO-d6) ppm 1.73 -1.89

88 | (1-methyl-1H- (m2H)232-244(m,2H)248(s,3H)3.45(t, 2
pyrazol-5- H) 3.71 (d, J=14.46 Hz, 2 H) 6.49 (d, J=1.46 Hz, 1
yl)phenyljthio}phe | H) 7.02 (br. s., 1 H) 7.17 (d, J=8.42 Hz, 1 H) 7.24
nyl)tetrahydro- (or.s., 1TH)735-742 (M, 1 H) 744 -7.57 (m, 4
2H-pyran-4- H)7.71 -7.79 (m, 1 H) 8.07 (d, J=1.46 Hz, 1 H)
carboxamide
4-(3-{[3-chloro-4- | 1H NMR (400 MHz, DMSO-d6) d ppm 1.75 - 1.87

89 | (1-methyl-1H- (m, 2 H) 246 (d, J=13.43 Hz, 2 H) 3.47 (t, J=10.34
pyrazol-5- Hz, 2 H) 3.62 (s, 3 H) 3.69 - 3.77 (m, 2 H) 6.37 (d,
yphenyl]sulfinyl} | J=1.88 Hz, 1 H) 7.11 (s, 1 H) 7.32 (s, 1 H) 7.51 (d,
phenyl)tetrahydro | J=2.15 Hz, 1 H) 7.55 (d, J=5.10 Hz, 2 H) 7.64 (d,
-2H-pyran-4- J=8.06 Hz, 1 H) 7.66 - 7.70 (m, 1 H) 7.80 (dd,

carboxamide

J=8.06, 1.88 Hz, 1 H) 7.86 (s, 1 H) 7.99 (d, J=1.88
Hz, 1 H)

@\
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BIO DATA

ASSAYS FOR ALLERGIC AND NON ALLERGIC AIRWAYS DISEASES

Fluorescence Intensity 5-LOX Enzyme Assay

The enzyme assay is based on the oxidation of the non-fluorescent
compound 2'7’-dichlorodihydrofluorescein diacetate (H2DCFDA) to the
fluorescent 2',7’-dichlorofluorescein by 5-LOX in an arachidonic acid-
dependent reaction. Ester cieavage of the acetate groups of the substrate
H2DCFDA must occur prior to oxidation. This is achieved through use of a
crude cell lysate preparation of recombinant human 5-LOX. The enzyme
assay (40 L) contained 50 mM Tris (pH 7.5), 2 mM CaCl», 2 mM EDTA, 3 uM
arachidonic acid (Nu-Chek Prep; #S-1133), 10 uM ATP, 10 pM H2DCFDA
(Invitrogen; #D399), inhibitor (varying concentration) and recombinant human
5-LOX enzyme (1.25 pL crude lysate per well).

Inhibitors (dissolved in DMSO) were plated into a 384-well assay plate
(Corning #3654) at 1 1L followed by a 20 L addition of a solution containing
5-LO enzyme and H2DCFDA. Enzyme and H2DCFDA were pre-incubated for
5 min to allow time for acetate group cleavage of the dye prior to addition to
the assay plate. After a 10 min pre-incubation of inhibitor and enzyme/dye
mix, the assay was initiated by the addition of a substrate solution containing
arachidonic acid and ATP. The enzymatic reaction was run for 20 min at room
temperature and terminated hy the addition of 40 pL of acetonitrile. Assay
plates were read in a plate reader using standard wavelengths for fluorescein.
ICsos of inhibitors were calculated using a 4-parameter fit using 7 inhibitor
concentrations in duplicate with 3-fold serial dilutions. Controls on each plate
included no inhibitor (zero percent effect) and 25 pM CJ-13610 (one hundred
percent effect). The highest inhibitor concentration tested was typically 25 uM.
The final DMSO concentration in the assay was 2.5%.

Human Whole Blood Assay

Human whole blood is collected in 10 ml heparin tubes (Vacutainer, Becton
Dickenson). Collected blood is pooled and 80yl is dispensed into each well of
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384 well polypropylene plates. A PlateMate is used to add 2L of compound
solution in DMSO to the 80pL of blood in the polypropylene plates. The plate,
with blood and compound added, is incubated at room temperature for 10
minutes. 2 y L of a calcimycin (800ng/ml) (A23187 C-7522, Sigma) and
arachidonic acid (30uM) (NU-Chek PREP, INC. S-1133) solution in 60%:
ethanol is then added to the blood using a Micromultidrop. The plates are then
incubated at 37°C in a shallow water bath for 15 minutes. Plates are then
spun at 800g for 10 minutes at 4°C. Supernatant is removed and assayed by
Elisa (Caymen Chemical).

Eicosanoid production from human whole blood:

Human whole blood was collected from healthy or asthmatic human donors in
10 ml heparinized tubes (Vacutainer tubes; Becton Dickenson, Franklin
Lakes, NJ). Collected blood was pooled and 80 uL was dispensed into each
well of 384 well polypropylene plates using a Multi-Drop™ 384-well dispenser
(Titertek, Huntsville, Alabama). Varying concentrations of compounds were
dissolved in DMSO then 2 pL/well was added to the blood using a PlateMate
Plus™ automated pipetting station (Matrix Technologies, Hudson, NH). The
compounds were preincubated with the blood at room temperature for 10
minutes followed by stimulation with 40 uM calcium ionophore (A23187,
Sigma Chemical Co, St. Louis, MO, Cat. # C-7522) and 30 pM arachidonic
acid (S-1133, NU-Chek PREP, Inc., Elysian, MN, Cat. # S-1133) dissolved in
60% ethanol. After 15 min incubation at 37°C in a shallow water bath, the
blood was centrifuged at 800g for 10 minutes at 4°C, the supernatants
collected, and leukotriene and prostaglandin levels measured by ELISA
according to the manufacturer’s directions (Cayman Chemical Company, Ann
Arbor, Ml). The assay was performed at a final concentration of 2.5% DMSO.

Carrageenan-induced eicosanoid production in the rat air pouch:

Male Lewis rats (175 - 200 g), Charles River Laboratories, Wilmington, MA)
were used in the study. Air pouches were produced by subcutaneous injection
of 20 ml of sterile air into the intrascapular area of the back. Pouches were
allowed to develop for 1 day. Animals (6 per group) were fasted with free
access to water for 16 to 24 hours prior to drug administration. Drugs or
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vehicle were administered by gavage 1 hour prior to injection of 2 ml of a 1%
suspension of carrageenan (FMG BioPolymer, Philadelphia, PA, Cat. #
GP209-NF) dissolved in saline into the pouch. At 3 hours post-carrageenan
injection, 1 ml of 50 pg/ml calcium ionophore in saline (A23187, Sigma
Chemical Co, St. Louis, M, Cat. #C-7522) was injected into the pouch and the
pouch fluid collected 10 minutes later by lavage. The fluid was centrifuged at
3500 rpm for 10 minutes at 4°C, and the supernatants were collected for
analysis. Leukotriene and prostaglandin levels were quantitated by ELISA
according to the manufacturer’s directions (Cayman Chemical Company, Ann

Arbor, Ml).

Results obtained in the assays for allergic and non allergic airways diseases

are reported in Table 111, below.

Example # | (a) (h) | (¢)
1 89.7 | 76.5 | 50.5
2 660 196 | O
3 102 | 179 | n.a.
4 125 | 260 | n.a.
5 159 | 410 | n.a.
6 86.1 | 225 | n.a.
7 386 | 785 | na.
8 14 253 | n.a.
9 148 | 208 | n.a.
10 237 | 294 | 5

11 386 | 260 | 69
12 454 | 267 | na.
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13 54 | 119 | 1
14 110 | 447 | n.a.
15 264 | 365 | 685
16 679 | 331 | O
17 146 | 962 | 83
17(7) 126 | 256 | n.a.
18 369 | 596 | n.a.
19 114 | 996 | 95.3
19(10) 50.5 | 480 | n.a.
20 225 | 448 | 91
21 567 | 859 | 96
22 16.4 | 185 | 99.5
23 398 | 314 | 76

\o\
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24 692 | 150 | 32
25 329 | 83.6 | na.
26 28.4 | 690 | n.a.
27 19.8 | 138 | 100
27(2) 331 | 123 | 100
28 21 227 | 100
28(2) 389 | 422 | na.
29 14.9 | 265 | 100
29(2) 30 | 625100
30 14 200 | n.a.
30(2) 113 | 65.7 | 95
31 1565 | 337 | n.a.
31(1) 215 | 59.8 | 96
32 16.8 | 232 | n.a.
32(1) 151 | 107 | 93
33 110 | 492 | 76
34 40.2 | 549 {995
35 313 | 769 | na.
36 166 | 466 | n.a.
37 60.7 | 394 | na.
38 469 | 646 | n.a.
39 23.8 | 407 | 66
40 219 | 407 | 96
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41 277 | 405 | 98
42 737 | 851 | n.a.
43 575 | 913 | na.
44 138 | 866 | na.
45 84 33 | na.
46 4130 | 539 | O
47 7770 | 676 | n.a.
43 387 | 124 | 3¢
49 2710 | 999 | na.
50 25000 | na. | 12
51 554 | 203 | 77
52 20.7 | 272 | 100
52(4) 291 | 118 | 97
53 65.7 | 350 | 94
54 447 | 1160 | n.a.
55 357 1240 | 64
56 432 | 472 | 62
57 85.1 | 514 | 62
58 156 [ 1140 | O
59 816 | 890 | n.a.
60 608 | 1400 | n.a.
61 327 | 2160 | n.a.
62 2160 | 1490 | n.a.

i
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63 256 | 1260 | n.a. 77 6380 | n.a. | n.a. Q
64 470 | 8270 | n.a. 78 153 | 1380 | n.a.
65 81.3 | 1060 | n.a. 79 3310 | naa. | na.
66 25000 | n.a. | na. 80 3540 | n.a. | na.
67 209 (1210 | n.a. 81 7560 | n.a. | n.a.
68 203 | 24280 | n.a. 82 1200 | 530 | n.a.
69 1590 | 3350 | n.a. 83 10300 | n.a. | na.
70 740 | 3130 | n.a. 84 2230 | na. | na.
71 430 | 1980 | n.a. 85 2750 | na. | na.
72 109 | 6360 | n.a. 86 324 | 565 | n.a.
73 134 | 672 | na. 87 1100 | 1010 | n.a.
74 25000 | n.a. | n.a. 88 3220 | 1170 | n.a.
75 12200 | n.a. | n.a. 89 25000 | n.a. | n.a.
76 108 | 727 | n.a. (d) 877 | 275 | 731
TABLE I

(a) Fluorescence Intensity 5-LOX Enzyme Assay 1C50

(b) Eicosanoid production from human whole blood 1C50

(c) Carrageenan-induced eicosanoid production in the rat air pouch %
inhibition at 3 mpk

(d) 4-(3-(4-(2-methyl-1H-imidazol-1-yl)phenylthio)phenyl)-tetrahydro-2H-
pyran-4-carboxamide disclosed in US 5,883,106 and EP 0787127)

(o]
[0}

Numbers in parenthesis indicate the step of a specific example. For example,

29(2) refers to the compound prepared in step 2 of example 29.
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Determination of PK parameters

Male Sprague-Dawley rats are purchased from Charles River Laboratories
(Wilmington, DE) and acclimated to their surroundings for approximately one
week with food and water provided ad libitum. On the day prior to study,
animals are anesthetized with Isoflurane (to effect) and then implanted with
vascular catheters in the carotid artery and jugular vein. Animals are
acclimated in Culex (Bioanalytical Systems, Inc.) cages overnight prior to
dosing. Patency of the carotid artery catheter is maintained using the “tend”
function of Culex ABS. Animals are fasted overnight (~18 hours) prior to oral
dosing, and fed at 4 hours post-dose. Dosing is performed using a single
crassover design with oral dosing on Day 1 followed by intravenous dosing via
the jugular vein catheter on Day 2. Both routes are dosed at 1 mg/kg. Body
weights are determined on the morning of dosing. Blood collections are
performed by the Culex at predetermined time points of 0.03, 0.08, 0.25, 0.5,
1, 1.5, 2, 4, 6, 8, 12, 18, and 24 hours. Samples are collected into chilled
heparinized tubes, centrifuged for 10 minutes at 3000 rpm, and the resulting
plasma aliquoted to 96-well plates for bioanalysis. Samples are frozen as
soon as the plasma is harvested, and the plate frozen at -80° C after the
completion of the study until bioanalysis is performed. Urine samples are
collected from O to 24 hours after intravenous dosing. A 200 pL sample is
aliquoted to the sample plate and analyzed with the plasma samples.
Approximately 1.8 mL of the remaining urine sample is transferred to a
sample tube and reserved for additional analysis if necessary, and the
remainder of the sample is discarded. Analysis is performed by LC-MS

relative to a standard sample.

ASSAYS FOR PAIN DISEASES

In Vivo
All procedures follow the guidelines of the Pfizer Animal Care and Use
Committee and are in accordance with NIH guidelines on lakoratory animal

5



10

15

20

30

WO 2009/069044 PCT/IB200S/054873
157

welfare. All reagents are obtainable from Sigma (St. Louis, MO) unless
otherwise indicated.

Carrageenan Paw
Test compounds are stored as a dry powder at room temperature.

Compounds are prepared in a vehicle containing 0.5% methylcellulose and
0.025% Tween-20 and are administered by oral gavage (volume = 1 ml). Male
Sprague-Dawley rats (Harlan, Indianapolis, IN) weighing 150-250 grams are
used. Rats are fasted and have free access to water overnight prior to the day
of the study. Each group consists of 6 rats. Carrageenan is prepared as a 1%
suspension in normal saline and a volume of 0.1 ml is injected intradermally
with a 27-gauge needle into the footpad of the right hind paw of rats
anesthetized with CO2/O2. The non-injected left hindpaw serves as a normal
control. Compounds are administered prior to carrageenan injection.
Hyperalgesia is determined 3 hr following carrageenan injection hy
measurement of the withdrawal response to mechanical pressure (Randall
LO, Selitto JJ (1957) A method for measurement of analgesic activity on
inflamed tissue. Arch Int Pharmacodyn Ther 111:409-419) applied to the
hindpaws.

Complete Freund’s adjuvant (CFA)

Adult male Sprague Dawley rats (Harlan, Indianapolis, IN or Charles River
Laboratories, Portage, MI) (190-250 g) are used in these studies. Rats are not
fasted prior to oral dosing and are allowed free access to food and water
throughout the experiment. Each treatment group consists of 5 or 6 rats. In
the CFA rat model of inflammatory pain, 1501 of a 1mg/ml suspension of
CFA (heat Killed 'A/chobacteriwn tuberculosis suspended in mineral oil) is
injected into the plantar surface of the hind-paw of rats anesthetized with
CO-/O:. This injection immediately induces local inflammation, paw swelling
and pain measured as mechanical hyperalgesia (MH). The contra lateral, non-
inflamed paws show thresholds comparable to those of control/normal
animals. Baseline pain measurements are done for all rats one day after CFA
injection using the Randall-Selitto Analgesy-Meter to measure MH of the rat
hind paws. Drug studies are conducted with an acute oral gavage 43 h
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following CFA. Mechanical Hyperalgesia measurements are taken 2-3hr
following single dose.

Medial Meniscal Transection (MMT)

Male Sprague-Dawley rats (Harlan, Indianapolis, IN) weighing 275-375 grams
are used in these studies. Each group consists of 6 or 8 rats. Rats undergo
MMT of the right knee. Under gas anesthesia system the skin over the medial
aspect of the right femorotibial joint are prepared for surgery by clipping the
hair followed by cleansing using betadine. A blunt dissection allows exposure
of the medial collateral ligament which is transected to expose the medial
meniscus. The meniscus is cut in two pieces (distal end still attached). The
proximal end of the meniscus is left in the knee joint. The skin is closed with
sutures (Ethicon monofilament nylon size 5.0). Staples were removed 10-14
days following surgery. All behavioral tests begin a month following surgery.
The compound is evaluated in rats that develop a consistent baseling pain
response following MMT surgery. Compound is administered orally and pain
responses are assessed 2-2.5 hr following compound administration. Baseline

pain measurements are done for all rats 24 hr before dosing.

Spinal Nerve Ligation (SNL)

Male Sprague-Dawley rats (Harlan, Indianapolis, IN) weighing 275-375 grams
are used. Rats have free access to food and water throughout the study. Each
group consists of 5 rats. Rats undergo SNL on the left LS and L6 (Kim SH,
Chung JM.; An experimental model for peripheral neuropathy produced by
segmental spinal nerve ligation in the rat. Pain, 1992; 50:355-363). Following
surgical scrub/prep (betadine, alcohol), the pelvic girdle (innominate bone) is
palpated and a 4 cm incision is made on the skin just to the left side of the
dorsal midline using the level of the posterior iliac crests as the midpoint of the
incision. At mid-sacral region, a stab is made with a scalpel blade, sliding it
along the left side of the ventral column (in the sagital plane) until the blade is
felt to hit the sacrum. Scissor tips are introduced through stab, and the muscle
and ligaments are separated from the spine to expose 2-3 cm of the vertebral
column, all the way down to the level of the sacrum/transverse processes.

The bony structures of the muscle and fascia are cleared to identify the

o



15

25

30

WO 2009/069044 PCT/IB2008/054873
159

transverse process of the left L6. The lumbosacral fascia is divided to be able
to gently slide the rongeur tip under the caudal edge of the L6 process. The
transverse process is nipped and removed until the L4 and L5 nerves are
accessible (they lie together encapsulated in fascia under the muscle just
exposed). A small glass hook is placed medial to the L4, L5 nerves
(downward, against the spine), the tip rotated lateral under the nerves to hook
them. They are gently elevated from the surrounding muscle tissue. The LS is
dorsomedial, the hook was lowered slightly and moved toward midline to let
go L4, the lateral/deep nerve. As L4 dropped of the hook, while avoiding
stretching or pulling which will lead to paralysis in the left hind paw and
rendering the animal unusable. Once L4 is free with L5 hook, a small length of
6-0 silk thread is tied twice around the ball at the tip of the hook and passed
back under the nerve. A gentle but firm (finger tight) ligation of LS nerve is
made with a square knot, using a deep-tic hand/instrument position. The
nerve bulges slightly on toth sides of the ligature. Once L5 is ligated L6 was
fished with the hook under the edge of the sacrum. The hook is slide under
the bone at the sacro-iliac rim at a 45 degree angle in the horizontal plane. L6
is gently lifted and ligated. The fascia over the muscle is suture with 4-0 vicryl
and the skin closed with surgical staples. Staples are removed 10-14 days
following surgery. All behavioral tests begin a month following surgery.

Compound is administered orally and pain responses are assessed 2-2.5 hr
following compound administration. Baseling pain measurements are done for
all rats 24 hr before dosing.

Behavioral Tests

Mechanical Hyperalgesia

Mechanical hyperalgesia of the hind paw is measured using the Randall-
Selitto method with the Analgesy-Meter (Ugo-Basile). Each hind-paw, contra-
lateral first and then the inflamed (ipsilateral), is sequentially placed on a blunt
vice-like platform, and pressure is applied to the paw at a constantly
increasing rate until the rat responds to the stimulus (moves, struggles,
vocalizes). The amount of pressure needed for the rat to respond (measured

rd
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in grams) is then recorded. The difference between the contralateral paw
withdrawal threshold (PWT) and the injected paw withdrawal threshold is used

to determine the hyperalgesic response.

Tactile Allodynia (TA)
Tactile allodynia (static) is determined by measuring paw withdrawal following

probing of the plantar surface with a series of calibrated fine filaments (von
Frey filaments, Stoelting Co., Wood Dale, IL). The strength of von Frey
filaments ranges from 0.4 g to 8 g. These filaments are used as innocuous
me&chanical stimuli to quantify mechanical allodynia. Rats are placed in clear
plastic cages on elevated wire mesh floor and a removable plastic cover to
acclimate for 30 minutes. A series of filaments are applied (gach 3 times) in
sequence to the plantar surface of the right hind paw until the rats respond
with a withdrawal. Lifting the paw is recorded as a positive response and the
next lightest filament chosen for the next measurement. In the absence of a
response, the next filament of increasing weight is used. This paradigm (the
up-down method first described by Dixon WJ (1980) Efficient analysis of
experimental observations. Annu Rev Pharmacol Toxicol 20:441-462) is
continued until four measurements are made after an initial change in
behavior or until consecutive negative responses occurred. The resulting
sequence of positive and negative scores is used to interpolate the paw

withdrawal threshold (g).

Weight Bearing Differential

Weight bearing differential (WBD) between hind-paws are measured using a
force plate meter (Linton Instrumentation, Norfolk UK). Rats are placed on a
flat sensor (two plates/one for each hind paw) to measure the weight bearing
of each hind paw. Nine readings are taken and the median value reported.

ASSAYS FOR CARDIOVASCULAR DISEASES

Materials and methods

\ |
[
I
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LDLr null mouse atherosclerosis model.

Male LDL receptor -/- mice (6 weeks old), obtainable from Jackson
Laboratories (Bar Harbor, Maine) are singly housed in a constant temperature
environment with alternating 12-hour light and dark cycles. Water is available
at all times. Following an acclimation period of two to four weeks on standard
rodent chow, mice are switched to a modified Western Diet Mice (D06092202,
Research Diets Inc.) with 0.075% added cholesterol for a period of 12 to 36
weeks. Mice are then assigned to treatment groups of 8-20 mice/group using
a block randomization procedure so that all groups have similar serum
cholesterol and body weight means and ranges and given free access to a
dietary admixture utilizing the modified Western Diet (D060922, Research
Diets Inc.) +/- varying concentrations of PF-4332150. The concentration of
drug in the diet is adjusted such that mouse diet consumption per day would
result in predictable plasma exposures. Blood for serum lipids, inflammatory
mediators and other biomarkers, hepatic enzymes and drug pharmacokinetic
analysis is collected in 1 ml heparinized tubes (Vacutainer tubes; Becton
Dickenson, Franklin Lakes, NJ). at selected times throughout the treatment
period by orbital sinus or cardiac puncture, subjected to 900 x g for 10
minutes at room temperature and the serum decanted. Following the
treatment period, liver, heart, pancreas and vascular tissue is removed and
placed into 10% buffered formalin (Sigma Aldrich, St. Louis) or flash frozen in
tiquid nitrogen for future analysis.

Determination of Tissue and Serum Lipids

Total Cholesterol Analysis

Tissue analysis of total cholesterol is conducted using Total Cholesterol E Kit
(Wako Chemicals USA, VA, USA) according to manufacturer's specification.
Five microliters of sample, diluted within assay linearity in PBS pH 7.4
(Invitrogen, WI, USA), is added to a 96-well clear-bottom plate (Costar, NY,
USA). Each 96-well clear bottom plate also contained designated wells with 5
microliters of provided cholesterol standard having concentrations ranging
from 183.75 — 200 milligrams per deciliter. 2x Color Reagent solution is
prepared by addition of 75milliliters provided buffer solution to the lyophilized
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color reagent. Ninety-five microliters of 2x Color Reagent solution is added to
each well followed by 30 minute incubation at 37°C. Colorimetric changes are
measured on a Tecan Safire 2 at 600 nm. Total cholesterol is quantified via
linear curve-fit of the cholesterol standards.

Free Cholesterol Analysis

Tissue analysis of free cholesterol is conducted using Free Cholesterol E Kit
(Wako Chernicals USA, VA, USA) according to manufacturer’s specification.
Five microliters of sample, diluted within assay linearity in PBS pH 7.4
(Invitrogen, WI, USA), is added to a 96-well clear-bottorn plate (Costar, NY,
USA). Each 96-well clear bottom plate also contained designated wells with 5
microliters of provided cholesterol standard having concentrations ranging
from 10 — 100 milligrams per deciliter. 2x Color Reagent solution is prepared
by addition of 75milliliters provided buffer solution to the lyophilized color
reagent. Ninety-five microliters of 2x Color Reagent solution is added to each
well followed by 30 minute incubation at 37°C. Colorimetric changes are
measured on a Tecan Safire 2 at 600 nm. Free cholesterol was quantified via

linear curve-fit of the cholesterol standards.

Triglyceride Analysis

Tissue analysis of triglyceride is conducted using L-Type TG H kit (Wako
Chemicals USA, VA, USA) according to manufacturer’s specification. Five
microliters of sample, diluted within assay linearity in PBS pH 7.4 (Invitrogen,
WI, USA), is added to a 96-well clear-bottom plate (Costar, NY, USA). Each
96-well clear bottom plate also contains designated wells with 5 microliters of
provided triglyceride standard having concentrations ranging from 5.5 — 110
milligrams per deciliter. One-hundred-fifty microliters of L-Type TG H Enzyme
Color Reagent A (R1) is added to each well followed by 5 minute shaking then
5 minute incubation at 37°C. Colorimetric changes are measured on a Tecan
Safire 2 at 600 nm and values retained for background normalization of the
data. Seventy-five microliters of L-Type TG H Enzyme Color Reagent B (R2)
is added to each well followed by 5 minute shaking then 30 minute incubation

at 37°C. Colorimetric changes are measured on a Tecan Safire 2 at 600 nm.

A
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Background values from first read are subtracted prior to determining

concentrations via linear curve-fit of the triglyceride standards.

Non-esterified Fatty Acid Analysis

Tissue analysis of non-esterified fally acids (NEFA) is conducted using Wako
NEFA C kit (Wako Chemicals USA, VA, USA) according to manufacturer's
specification. Ten microliters of sample, diluted within assay linearity in PBS
pH 7.4 (Invitrogen, WI, USA), is added to a 96-well clear-bottom plate (Costar,
NY, USA). Each 96-well clear bottom plate also contains designated wells
with 10 microliters of provided NEFA standard having concentrations ranging
from 0.05 — 1 millimole. Color Reagent A is prepared by addition of provided
buffer solution A to the lyophilized color reagent. Seventy-five microliters of
Color Reagent A is added to each well followed by 5 minute shaking then 5
minute incubation at 37°C. Colorimetric changes are measured on a Tecan
Safire 2 at 550 nm and values retained for background normalization of the
data. Color Reagent B is prepared by addition of provided buffer solution B to
the lyophilized color reagent. One-hundred-fifty microliters of Color Reagent B
is added to each well followed by 5 minute shaking then 30 minute incubation
at 37°C. Colorimetric changes are measured on a Tecan Safire 2 at 550 nn.
Background values from first read are subtracted prior to determining
concentrations via linear curve-fit of the NEFA standards.

Lipoprotein-associated Cholesterol Analysis

Lipoprotein-associated cholesterol analysis is conducted using fast-protein
liquid chromatography (FPLC) utilizing a Superose 6HR column and in-line
post-column analysis of cholesterol levels in lipoproteins. Plasma samples are
pre-filtered through a 0.611 96-well filter plate before injection of 50L over a
Superose 6 — 10/300GL column (Amersham Biosciences, Sweden) via a
Varian 430 autosampler (Varian Inc., Ca, USA). Lipoproteins are separated by
isocratic size-exclusion at 0.518mL/min. with 0.9% saline as the mobile
phase. The eluent combined with a solution of 50% Cholesterol R1 (Roche
Diagnostics, IN, USA) pumped at 0.182mL/min. (26% of total flow rate) before
entering a CRX 400 post column reactor set to 37°C (Pickering Laboratories,
Ca, USA). Following the cholesterol staining reaction, eluent lipoprotein-

!
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cholesterol is detected at 490nm with a Varian Pro-Star UV-Vis detector.
Cholesterol concentrations (mg/dL) in each lipoprotein are quantified by
multiplication of the respective relative cholesterol distribution by the total

plasma cholesterol determined enzymatically as described above.

Neutral Lipid Analysis via High Performance Liguid Chromatography

Evaporative Light Scattering Detection (HPLC-ELSD)

Tissue samples are extracted with 3mL of a 4:1 mixture of 2,2,4-
trimethylpentane (TMP) and isopropyl alcohol (IPA). 10 uL of a 2mg/mL
solution of arachidonic alcohol (AA) is added to each sample to serve as the
internal standard for analytical analysis. Samples are shaken for 24 hours at
room temperature in the absence of light. Following the extraction, 1mL of
water is added to the sample and vortexed for 15 minutes. The sample is then
centrifuged at 1,500 rpm for 15 minutes. Two milliliters of the organic phase
(top layer) is transferred to a glass vial for analysis and dried down under No.
Each sample is reconstituted with 50uL of TMP, vortexed, and then
transferred to a 2mL HPLC vial with 100uL glass insert.

Chromatography: A Waters Spherisorb S3W 4.6 x 100 mm analytical column
is maintained at 30°C by an Agilent column heater unit. The HPLC
autosampler is programmed to maintain the sample temperature at 20 C
throughout the run. Ten microliters of each sample is injected. The mobile
phase consists of a two solvents gradient. Solvent A is trimethylpentane
(TMP; Mallincrodt 6051-08) and solvent B was ethylacetate (EA; Mallincrodt
3442-10). The gradient is described in the table below:

Time Solvent A | Solvent B Flow
(min) (%) (%) (mL/min)
0 99 1 2
5 65 35 2
6 95 2
7 95 2
7.1 99 1 2

e
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Detection: The ELSD is operated at 45°C with a gain of & and N: pressure
maintained at 3.1 bar. Analog signal obtained by the instrument is sent to the
Agilent A/D interface module where it is converted to a digital output. The
conversion is based on a 10,000 mAU/V set point, and the data rate is set at
10 Hz (0.03 min). The resulting digital output is then fed into the Agilent
ChemStation® software for integration of the peak area. The concentration of
cholesterol and cholesterol ester is converted to pg/mL using a calibration
curve of cholesterol (Sigrma-Aldrich 362794) and cholesteryl oleate (Sigma-
Aldrich C9253). Both calibration curves are best fit to a second order
polynomial equation Y=A + B(X ) + C(X2). Cholesterol response is linear from
20 to 800ug/mL. The cholesterol ester response is linear from 20 to
700ug/mL.

Dual-Label Cholesterol Absorption Model

6 week old male LDLr-/- mice acquirable from the Jackson Laboratory, are
housed under a normal 12hr light and dark cycle and given free access to
food and water throughout the study period. Mice are acclimated to the
laboratory environment for 7 days on Purina 5001 rodent chow followed by
seven days of acclimation to a modified western diet and subsequently
divided into treatment groups. Assessment of the impact of test articles on
intestinal cholesterol absorption is determined using the dual-label fecal
isotope ratio method as described previously. Following 4 days of study diet
admixture exposure, non-fasted and non-anesthetized mice are given an
intragastric gavage of *H-sitostanol (2.78uCi) and '*C-cholesterol (1.74uCi)
dissolved in 150 pl of 100% medium chain triglyceride (MCT) oil. Mice are
immediately transferred into individual wire-tottom cages where they continue
to ingest their respective study diet admixtures for an additional 72 hours
during which time feces is collected daily and pooled.

Total pooled 3-day fecal samples are dried under N2 gas, pulverized and a
sample from each animal on study oxidized for ®H and C isotope content
(DPM) via standard dual-count methodology utilized by the WBAL-IMS COE
for quantification of “C and *H concentrations. The corrected DPM value is
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refined by subtracting out background and dividing by the mean oxidation
efficiency. This value is used to calculate the final unstable isotope activity in
nCi which is subsequently divided by the mass of the dried fecal sample
oxidized to provide unstable isotope content in nCi/mg feces. The ratio of “e
to ®H content is determined for each animal and % cholesterol Absorption

determined in the following manner: % cholesterol Absorption =

2
N\

- adiminicicred ;2 : . adminictered, 14~ et e _yfecal -
[(MC-cholesterol* ™M+ 1 PH-sitostanol ) e cholesterol F 2 Hesitostenal ™) ]x 100

ladminisiara

4,3 . . adiministerad
1P H-sitostanol st

(**C-cholestero

Mean and standard deviations of the mean for “% cholesterol absorption” are
determined for all groups. Statistical significance for treatment groups, in
comparison o untreated mice, is determined using a Dunnette Pairwise

Comparison with a one-sided P-value (P<0.05).

14C-acetate Incorporation into Non-Saponafiable and Saponafiable
lipids (5LOCS-001)

21 week old male LDLr-/- mice from the Jackson Laboratory are housed

under a normal 12hr light and dark cycle and given free access to water and
study diets, with the exception when only water is provided during a 6hr fast
on the last day on study. Mice are acclimated for 7 days to a modified western
diet (D06092202, Research Diets Inc.) and subsequently divided into
treatrent groups. Both acute and chronically treated mice are fasted 2.5
hours prior to their intragastric gavage of vehicle or test article. For both acute
and chronic test article exposure groups a single intraperitoneal injection of
25uCi of [1-'“CJ-acetate in saline is delivered 1.5 hours after intragastric
vehicle or test article delivery. Mice are euthanized with CO2 inhalation 2.5
hours after [1-14C]-acetate exposure and blood collected and subsequently
processed for serum separation. Incorporation of [1-'Cl-acetate into
saponifiable (SAP) and non-saponafiable (NONSAP) serum lipids is
determined as previously described from between 0.175ml and 0.3ml of
serum. DPM per millilitre of serum for SAP and NONSAP lipids is determined
for each animal and mean, and standard deviation of the mean, are
determined for all groups. Statistical significance for treatment groups, in
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comparison to untreated mice, is assessed using an unpaired Student’'s T-test
(P<0.05).

Soluble Biomarkers

Mouse serum or plasma samples are collected at various times from a variety
of efficacy studies conducted for this project. Samples are tested in several
different assay systems both internal and external to the company. The
ADVIAE 1650 Chemistry System is used for the in vitro diagnostic
quantitiative determination of alkaline phosphatase (ALPAMP), alanine
aminotransferase (ALT), and aspartate aminotransferase (AST).

(ALPAMP) The alkaline phosphatase hydrolyzes the PNPP substrate to form
p-hitrophenol that is colored (yellow) and provides its own chromogen. The
reaction is followed by the colorimetric measurement of the rate of formation
of p-nitrophenol at 410nm, which is proportional to the alkaline phosphatase
activity. A 2-amino-2-methyl-1 propancl (AMP) buffer is used to maintain the
reaction pH at 10.3 — 10.4. Magnesium and zinc ions are added to the AMP
buffer to activate and stabilize the enzyme.

(ALT) The reaction is initiated by the addition of a-ketoglutarate as a second
reagent. The concentration of NADH is measured by its absorbance at
340nm, and the rate of absorbance decrease is proportional to the ALT
activity.

(AST) The concentration of NADH is measured by its absorbance at 340nm,
and the rate of absorbance decrease is proportional to the AST activity. The
reaction is initiated by the addition of u-ketoglutarate as a second reagent.

The ADVIA® 1650 Chemistry System is controlled using Bayer Assayed
Chemistry Control 1 (REF 05788372; Prod. Mo. T03-1220-62) and Control 2
(REF 00944686; Prod. No. T03-1221-62).

Glutamate dehydrogenase (GLDH) is measured using the optimized standard
kit supplied by RANDOX. This procedure measures the non-specific creep.
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GLDH 7
a-oxoglutarate + NAHD + NH," grmamal + NAD" + H:O

As NADH is oxidized, the decrease in the absorbance per minute is measured

spectrophotometrically at 340nm and is proportional to the GLDH activity.
Serum and plasma samples are sent external to LinCo and Rules Based
Medicine for profiling in specific panels of preferred analytes.

Methods for Histology and Image Analysis

Histology: Tissues, including the aortic sinus and root, heart, adipose, liver,
muscle, etc., are removed immediately following euthanasia and either placed
in 10% Neutral Buffered Formalin or frozen in Liquid N», and embedded for
sectioning as described. Frozen samples of tissue are cryosectioned and
stained with oil-red-o (ORO) for lipids (Bowles et al, 2004) and picrosirius red
(PSR) for collagen (Rubio et al, 1988). Area percent ORO (Bowles et al,
2004) and PSR (Rubio et al, 1988) are calculated using computer assisted
image analysis with ImageProPlus.

For fixed tissue analysis, tissues are fixed for 24 hrs in 105 NBF at room
temperature. Tissues are dehydrated through graded alcohols and xylene into
paraffin using a Tissue Tek VIP 5 tissue processor. Tissues are embedded
into fresh paraffin, sections cut at 4 microns thickness using a Leica RM 2235

rotary microtome and mounted on glass slides.

To measure aortic root plague area and composition, serial sections are cut
from the aortic root as described by Nishina et al. beginning at the valve
leaflets and collecting two sections per slide to generate one step. Steps 2, 8,
14, 20, 26, and 32 are stained with Masson’s trichrorme (Prophet) and used for
plaque area measurement and composition. Plaque composition is measured
on every complex plaque (Type 3 or 4). Smooth muscle cell (SMC) area
within lesions is visualized using an antibody against @-SMC actin (mouse

anti-human o-actin, Cat. No. M0851) adapted for mouse tissues with the

\
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Animal Research Kit (ARK), Cat. No. K3955) both from DAKO Corp.,
Carpenteria, CA. Macrophages are stained with antibody against rat
macrophage protein ED-1 (Serotec, Lid., Oxford, UK) as described (Lutgens

etal.)
Plaques are defined as Type 1, 2, 3 or 4 by the following criteria:

Type 1 —1-2 layers of foam cells, no expansion of neo-intimal inflammatory
cells

Type 1B — Smoother than Type 1. No inflammation. Matrix tissue-collagen.
Stable

Type 2 — Multiple layers of foam cells, protrusion into lumen, minimal
infiltrates into  plagque. Lamina/media intact. No inflammatory cells in
adventitial region.

Type 2B- Type 2, plus contains more fibrous component and more matrix
tissue

Type 2C- Type 2 & 2b, plus contains significant inflammatory component in
adventitial region.

Type 3 — Large plaque impinges on lumen and media. Cholesterol clefts,
inflammalory infiltrates, irregular surface, no inflammation on adventitial side,
degraded media.

Type 3B- Increased matrix component

Type 4 — Similar to 3 except: adventitial inflammation, smooth plaque surface,
endothelium intact, may/may not have inflammatory response in the plague

Pracedure for Measuring Plaque Area and Comiposition Using CAST System

CAST (Computer Assisted Stereological Toolbox) by Olympus Denmark,
revision 0.9 is used for analysis of plaque area and composition. The areas of
all plaques are measured by drawing along the perimeter of the plaque under
10 x objectives. Composition of complex plaques (types 3 or 4) is measured
under 10x objective using “meander sampling”. For samples containing 2 or
more complex plaques, a 7 x 7 point probe is applied to the image and
random sampling is done across the entire region of interest. For samples

containing only one complex plaque, an 8 x & point probe is applied. At each

N
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sampling point, the tissue at the upper right quadrant of the cross is identified
as either: foam cell, collagen, and cholesterol cleft or other. The percent of

tissue sampled is as close to 100% as possible without exceeding 100%.

Complex Plaque (Trichrome)
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EMESIS EVALUATION

Earlier compounds had been observed to produce nausea and emesis in
humans after oral administration at exposures similar to those expected for
therapeutic inhibition of the 5-lipoxygenase enzyme for diseases such as
asthma or inflammatory disorders. The occurrence of these gastrointestinal
symptoms after administration of these compounds limited their clinical utility.

Experiments are undertaken to differentiate local gastrointestinal emetic
stimuli during dissolution and absorption of an oral compound from emetic
stimuli produced during systemic exposure through the bloodstream. Earlier,
compounds are found to produce nausea and emesis through systemic
exposure, rather than through local concentrations within the gastrointestinal
tract at the sites of dissolution and absorption. This suggested that formulation
modifications that alter the location of release or slow the dissolution of the
compounds would not be effective in reducing gastrointestinal side effects.
These findings are observed after 8-12 kg purpose-bred beagle dogs are
administered 4-(3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl tetrahydro-
2H-pyran-4-carboxamide by IV infusion, using a loading dose followed by a

\
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slow infusion to aftain a peak blood level over 30 minutes to 1 hour \

duration. More specifically, compounds are diluted in phosphate buffered
saline to a concentration where 10 ml/kg total volume was administered
through an intravenous catheter using an infusion pump, with approximately
90% of the total dose being delivered in the first 5 minutes, and the remaining
dose administered over the next 25 minutes. Similar delivery methods to
produce an exposure that approximates the systemic pharmacokinetic profile
seen with oral delivery are anticipated to give similar results. More rapid
methods of administration and the resultant high plasma concentrations are
not anticipated to discriminate useful compounds from non-useful compounds.
For example, IV bolus administration may produce a higher peak plasma
concentration and systemic gastrointestinal effects than those achieved for
compounds that following absorption from the Gl tract, would have acceptable
peak plasma concentrations and therapeutic efficacy. During and after
administration of the compounds, the dogs are observed for any undesirable
clinical effects, most notably ernesis or other signs of gastrointestinal distress.
Periodic serum and plasma samples are obtained during the first 6 hours to
document systemic inhibition of the 5-lipoxygenase enzyme as well as
exposure levels of the compound. It is thus desirable to identify new
compounds that do not have similar unwanted effects and that thus can have
increased utility in the therapy of inflammatory diseases such as asthma. For
compounds of the invention, emesis, can for example be evaluated by
administering the named compound orally at doses of 10mg per kg, 100 mg
per kg fasted, and 100 mg per kg fed, and evaluating emesis in dogs. It is
predicted that a reduction of emesis in dogs would translate to reduction or

elimination of hausea or emesis in humans.

7
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Claims

1. A compound of formula (1)

()

5 orapharmaceutically acceptable salt or solvate thereof, wherein,

Qs -S- or -S(0)-;

X and Y are each independently selected from the group consisting of C and
10 N;

L is selected from the group consisting of
(a) bond
(b) -(CHz)-
15 (c) -O-
(d) -C(O)-

R' and R? are each independently selected from the group consisting of
(a)H
20 (b) methyl
(c) ethyl

R®is selected from the group consisting of
(a) «CN
25 (b) «-C(O)NH2
(c) «C(O)NH(CHs3)
(d) «C(O)N(CHz):

R*is H or halo
30
R® is selected from the group consisting of
(a)H
(b) halo
(c) «<CN
35 (d) «OCHs

R® is selected from the group consisting of
(a) H
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(b) halo
(c) «CN

R’ is selected from the group consisting of

(a)H

(b) halo
(c) «CN
(d) methyl

(€) «OCHj

174
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R*is absent when Y is N, or R? is selected from the group consisting of

(a)H
(b) halo
(c) «CN

(d) methyl
(e) «OCHjs

R% is absent when X is N, or R% is selected from the group consisting of

(a)H
(b) halo
(c) «CN

(d) methyl

(e) «CF3

(f) «OCHs3

R' is selected from the group consisting of

(a) H
(b) halo
(c) «CN

R'" is H or (C1.C7)alkyl,
R s H or halo

provided that the compound of formula (1) is not:

(a) 4-(3-{[G-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl tetrahydro-

2H-pyran-4-carboxamide, or a pharmaceutically acceptable salt or solvate

thereof, or

(b) 4-(3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyltetrahydro-2H-pyran-

4-carboxamide or a pharmaceutically acceptable salt or solvate thereof.

2. The compound according to claim 1 selected from the group consisting

of:

P
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4-(3-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyltetrahydro-2H-
pyran-4-carboxamide
4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-N-
methyltetrahydro-2H-pyran-4-carboxamide
4-(2,5-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-N-
methyltetrahydro-2H-pyran-4-carboxamide
4-(2,4-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)henyl]thio}phenyl tetrahydro-
2H-pyran-4-carboxamide
4-(4-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyh)tetrahydro-2H-
pyran-4-carboxamide
(2S,4R)-2-methyl-4-(3-{[4-(1-methyl-1H-pyrazol-5-
vhphenyl]thio}phenyl)tetrahydro-2H-pyran-4-carboxamide
(28,4R)-1-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-(4-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-(3-fluoro-5-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-(2 ,4-difluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carboxamide
(2S,4R)-1-(3- uorb-5-{[4-(1 -methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carbonitrile
(2S,4R)-4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carbonitrile
(25,4R)-4-(3-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carbonitrile
(2S,4R)-4-(2-fluoro-3-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenyl]thio}phenyl)-2-methyltetrahydro-2H-pyran-4-carbonitrile
(2S,4R)-4-(3-fluoro-5-{[3-fluoro-4-(1-methyl-1H-pyrazol-5-
yl)phenyllthio}phenyl)-2-methyltetrahydro-2H-pyran-4-cartonitrile
4-[3-({3-fluoro-4-[(1-methyl-1H-pyrazol-5-
yl)methylphenyl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide
4-[3-({4-[(1-methyl-1H-pyrazol-5-yl)carbonyl]phenyl}thio)phenylltetrahydro-2H-
pyran-4-carboxamide
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4-[3-({3-cyano-4-[(1-methyl-1H-pyrazol-5-yl)oxylphenyl}thio)phenyl]tetrahydro-
2H-pyran-4-carboxamide

(28,4R)-4-[2-fluoro-3-({4-[(1-methyl-1H-pyrazol-5-
yl)carbonyl]phenyi}thio)phenyl]-2-methyltetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-[2-fluoro-3-({4-[(1-methyl-1H-pyrazol-5-
yl)carbonyljphenylthio)phenyl]-2-methyltetrahydro-2H-pyran-4-carbonitrile
4-[3~({5-chloro-6-[(1-methyl-1H-pyrazol-5-yl)oxy]pyridin-3-
yl}thio)phenyl]tetrahydro-2H-pyran-4-carboxamide
(2S,4R)-4-[3-({5-chloro-6-[(1-methyl-1H-pyrazol-5-yl)oxy]pyridin-3-yl}thio)-2-
fluorophenyl]-2-methyltetrahydro-2H-pyran-4-carbonitrile
(2S,4R)-4-[3-({5-chloro-G-[(1-methyl-1H-pyrazol-5-yl)oxy]pyridin-3-yl}thio)-2-
fluorophenyl]-2-methyltetrahydro-2H-pyran-4-carboxamide

or a pharmaceutically acceptable salt or solvate thereof.

3. The compound according to claim 2,
(2S,4R)-4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carbonitrile having the formula

N{/jl L L F
UL T
R

et

or a pharmaceutically acceptable salt or solvate thereof.

4. The compound according to claim 3,
(2S,4R)-4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carbonitrile, tosylate salt

or a pharmaceutically acceptable solvate thereof.

5. The compound according to claim 4, which is a 1:1 molar ratio salt of
(2S,4R)-4-(2-fluoro-3-{[4-(1-methyl-1H-pyrazol-5-yl)phenyl]thio}phenyl)-2-
methyltetrahydro-2H-pyran-4-carkonitrile and para-toluenesulfonic acid, which

is crystalline and which has an X-ray diffraction pattern with the following
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principal x-ray diffraction pattern peaks expressed in terms of 2-theta angle (+
0.1 degrees) when measured using Cu Ky radiation (Wavelength = 1.5406A)\J

(9

10

15

Angle 2-Theta °
13.5
14.2
18.9
23.3
245

6. A pharmaceutical composition comprising a compound of formula (1),
as defined in one or more of claims 1-5, or a pharmaceutically acceptable salt

or solvate thereof, and one or more pharmaceutically acceptable excipients.

7. A combination particularly for treating a 5-LO-mediated disease,
disorder or condition, said combination comprising a compound of formula (1)
as defined in one or more of claims 1-5 or a pharmaceutically acceptable salt

or solvate thereof, and one or more additional therapeutic agents.

8. The combination according to claim 7, selected from the group
consisting of:

- a combination comprising a compound of formula (l) or a pharmaceutically
acceptable salt or solvate thereof, and a glucocorticosteroid or a DAGR;

- a combination comprsing a compound of formula () or a pharmaceutically
acceptable salt or solvate thereof, and a COX inhibitor, either non-selective or
selective COX-1 or COX-2 inhibitors

- a combination comprising a compound of formula (I) or a pharmaceultically
acceptable salt or solvate thereof, and a f2 agonist;

- a combination comprising a cornpound of formula (I) or a pharmaceutically
acceptable salt or solvate thereof, and a muscarinic M3 receptor antagonist or
an anticholinergic agent;

- a combination comprising a compound of formula (I) or a pharmaceutically
acceptable salt or solvate thereof, and a histamine receptor antagonist;
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- a comhination comprising a cormpound of forrula (1) or a pharmaceutically
acceptable salt or solvate thereof, and a diuretic;
- a combination comprising a compound of formula (1) or a pharmaceutically

acceptable salt or solvate thereof, and a calcium channel blocker.

9. A compound of formula (1) as defined in one or more of claims 1-5, or a

pharmaceutically acceptable salt or solvate thereof, for use as a medicament.

10. A method of treating a 5-LO-mediated disease, disorder or condition in
a subject in need of such treatment, by administering to said subject a
therapeutically effective amount of a compound of formuta (I) as defined in
one or more of claims 1-5, or a pharmaceutically acceptable salt or solvate

thereof.

11. A compound of formula (l) as defined in one or more of claims 1-5, or a
pharmaceutically acceptable salt or solvate thereof, for use in treating a 5-LO

mediated disease, disorder or condition.

12. Use of a compound of formula (1) as defined in one or more of claims
1-5, or a pharmaceutically acceptable salt or solvate thereof, for the
manufacture of a medicament for treating a 5-LO mediated disease, disorder
or condition.

13.  Invention according to one or more of claims 7-12, wherein the 5-LO
mediated disease, disorder or condition is selected from the group consisting
of:

> asthma of whatever type, etiology, or pathogenesis, in particular
asthma that is a member selected from the group consisting of atopic asthra,
non-atopic asthma, allergic asthma, atopic bronchial IgE-mediated asthma,
bronchial asthrna, essential asthma, true asthma, intrinsic asthma caused by
pathophysiologic disturbances, extrinsic asthrna caused by environmental
factors, essential asthma of unknown or inapparent cause, bronchitic asthma,
emphysematous asthma, exercise-induced asthma, allergen induced asthma,
cold air induced asthma, occupational asthma, infective asthma caused by

€
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bacterial, fungal, protozoal, or viral infection, non-allergic asthma, incipient
asthma, wheezy infant syndrome and bronchiolytis,

> chronic or acute bronchoconstriction, chronic bronchitis, small airways
obstruction, and emphysema,

> obstructive or inflammatory airways diseases of whatever type,
etiology, or pathogenesis, in particular an obstructive or inflammatory airways
disease that is a member selected from the group consisting of chronic
gosinophilic pneumonia, chronic obstructive pulmonary disease (COPD),
COPD that includes chronic bronchitis, pulmonary emphysema or dyspnea
associated or not associated with COPD, COPD that is characterized hy
irreversible, progressive airways obstruction, adult respiratory distress
syndrome (ARDS), exacerbation of airways hyper-reactivity consequent to
other drug therapy and airways disease that is associated with pulmonary
hypertension,

> bronchitis of whatever type, etiology, or pathogenesis, in particular
bronchitis that is a member selected from the group consisting of acute
bronchitis, acute laryngotracheal bronchitis, arachidic bronchitis, catarrhal
bronchitis, croupus hronchitis, dry bronchitis, infectious asthmatic bronchitis,
productive  bronchitis, staphylococcus or streptococcal bronchitis  and
vesicular bronchitis,

> acute lung injury,

> bronchiectasis of whatever type, etiology, or pathogenesis, in particular
bronchiectasis that is a member selected from the group consisting of
cylindric bronchiectasis, sacculated bronchiectasis, fusiform bronchiectasis,
capillary bronchiectasis, cystic bronchiectasis, dry bronchiectasis and follicular
bronchiectasis,

> allergic rhinitis of whatever type, including seasonal allergic rhinitis,
perennial allergic rhinitis, vasomotor rhinitis, rhinitis medicamentosa and hay
fever

> pain, including nociceptive or neuropathic pain,

> a neurodegenerative disease, and

> a cardiovascular condition.

&

a



10

15

WO 2009/069044 PCT/1B2008/054873 \

180
14. A method for the manufacture of a compound of formula (I) as defined \[)\J
in one or more of claims 1-5, or a pharmaceutically acceptable salt or solvate U

thereof, said method comprising

(i) contacting in a suitable solvent a compound of formula 1
R6

SR N
T &
R4

R1

RO 1

wherein R' to R® are as defined in claim 1 and Z,is is a leaving group or

coupling partner, with a compound of formula 2

R12
R9
DA
Ri0. ¥ o= N
)
z—s” Y ‘re

wherein X, Y, L and R to R' are as defined in claim 1 and Z= is hydrogen or
a protecting group;

or in alternative to (i)

(ii) contacting a compound of formula 4

R6
A~ RE
P3. _ Ia I 2
R4
R177 o 4

R2
wherein R to R® are as defined in claim 1 and Zo is as defined in (i), with a
compound of formula 5

R9
R10 \'(\ ’,L—2/A_'\.\N
| I En
27 Cre
R7
5

wherein X, Y, L and R” to R' are as defined in claim 1 and Z; is as defined in

(i)
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so as to obtain a compound of formula 3

§ : R9
R6 | J/—\\
A pm F0 Y, 0
¢ R R
T T S S 11
[T e
7[\] R4 R7
R1 o 3

R2

(i) optionally, contacting said compound of formula 3 with an oxiding agent in

a suitable solvent so as to obtain the corresponding sulfoxide of formula 18
R12

RE R9
| A
e P& P.10~._‘(‘ ) 'Y'7~.;- L N
F3. . ,..[ﬁ;.. . . Ik | ,::?.‘IJ,,
T ! l
R4 R7

R
o
R1"7>0

R2 18

b'r?l
F11
8

e
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Derivados de pirazol como inhibidores de 5-LO
Campo de la invencion

Esta invencion se refiere a compuestos de férmula general (1):

R12
R6 R9
AL REORID X _L—
o | N—N
R3 /\\\l/\o/ i “R& R
R4 R7
R1

en la que Q, X, Y, L, R'-R" ticnen los significados que se indican a continuacion,
siempre que €l compuesto no sea (a) 4-(3-{[3-flucro-4-(1-metil-1H-pirazol-5-
iNfenilltio}fenilitetrahicdro-2H-piran-4-carboxamida; o (b) 4-(3-{[4-(1-metil-1H-pirazol-5-
iDfenilltio}fenilitetrahidro-2H-piran-4-carboxamida; como también a procedimientos &
intermedios para la preparacién de composiciones que los contienen, y a los usos de
dichos derivados.

Antecedentes de la invencién

Los leucotrignos (LT) son un grupo de mediadores de lipidos altamente
potentes que cumplen funciones criticas en diversas enfermedades, incluyendo
enfermeadades inflamatorias y enfermedades alérgicas (Samuelsson, B., 1683,
Leukotrienzs: Science 220, 568-575). La enzima S-lipoxigenasa (5-LO) convierte el
acido araquidénico =n el leucotrizne A4 (LTA4) que puede luego hidrolizarse al
leucotrizno B4 (LTB4) por la enzima hidrolasa LTA4, o puede reaccionar para formar el
leucotrieno C4 (LTC4) por una reaccién catalitica mediada bor la sintasa LTC4.

Se ha demostrado exparimentalmente que los leucotrienos B4, C4, D4 y E4
cunmplen una funcién en la inflamacidn implicada en el asma. Ademas, se ha publicado
que el LTC4 inhalado y el leucotrieno (LTD4) son los broncoconstrictores mas potentes
que s& hayan estudiado en sujetos humanos. También se ha publicado que LTC4d y
LTD4 posiblemente causen la migracién de las células inflamatorias hacia las vias
respiratorias asmaticas (O’Byrne, Chest, Vol 111, (2):27). '

La activacion de la via de la 5-lipoxigenasa (5-LQ) conduce a la biosintesis de
una seric de mediadores de lipidos de leucotrienos proinflamatorios. Se ha
demostrado la funcién critica de los leucotrienos en enfermedades alérgicas v
respiratorias usando varios modelos animales de dzficiencia de LT, particularmente en
ratones con genes inactivados de 5-LO (Leuchron Contract No. QLG 1-CT-2001-01521,

Review, The Leukotrienes: Signaling Molecules in Chronic and Degenerative Diseases:
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Immunol 163, 8810-6819. Bailie, M. B., Standiford, T. J., Laichalk, L. L., Coffey, M. &,
Stricter, R. & Peters-Golden, M. (1993), J. Immunol. 157, 5221-5224). Ademas, los

farmacos que interfieren con la biosintesis y la accién de los LT s& han comercializado

Byrum, R. S., Goulet, J. L., Snouwaert, J. N., Griffiths, R. J. & Koller, B. H. (199!3?;;\[3\/

coma nuevos medicamentos contra el asma y la rinitis alérgica (Drazen, J. F., Israel, E.
& O'Byrne, P. (1999), N. Engl. J. Med. 240, 197-206). Para una revision del articulo
sobrz inhibidores de lipoxigenasa, véase H. Masamune y L.S. Melvin, Sr.. Annual
Reports in Medicinal Chemistry, 1989, 24, pp 71-30 (Adademic).

En particular, se ensayé previamente 4-(3-(4-(2-metil-1H-imidazol-1-
infeniltio)fenil)-tetrahidro-2H-piran-4-carboxamida en ensayos clinicos humanos (US
5.883.108 y EP 0787127).

Por consiguiente, existe aln la necesidad de antagonistas de los receptores de
5-LO alternativos y posiblemente mejorados, en los que la mejora convenientemente
resida en mejores propiedades fisicoquimicas en términos de, p. &j., solubilidad y/o un
mejor perfil farmacolégico en términos de, p. €j., actividad in vivo, potencia y efectos
colaterales o farmacocinética. En este contexto, la presente invencién se refiere a
nuevos antagonistas de los receptores de 5-LO.

Sumario de la invencién

En un aspectn, la invencidn se refiere a un compueste de formula (1)

o su sal o solvato farmacéuticamente aceptable, donde,

Q es -S- 0 -S(0)-;

Xy Y se seleccionan cada uno independientemente entr el grupo que consiste en C y
N;

L se selecciona entre el grupo que consiste en

(a) enlace

(b)  -(CHy)-
(c) -O-
(d  -C(O)-

R'y R? se salzccionan cada uno independientements del Jrupo que consiste en
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(a) H
(b) metilo
(c) etilo

R®se selecciona entre el grupo que consiste en
(a) «CN

(b) «C(O)NH,

(c) «—C(O)NH(CH,)

(d)  «C(ON(CH:):

R*es H o halo

Rs s& selecciona entre el grupo que consiste en
(@ H

(b) halo

(c) «CN

(d) «0OCH;,

R®se selecciona entra el grupo que consiste en
(a) H

(b) halo

(¢ «CN

R’ se selecsiona entre el Jrupo que consiste en
(a) H

(b) halo

(c) «CN

(d) metilo

(e) «OCHj;

R® asta ausente cuando Y es N, o R® se selecciona del grupo que consiste en
(a) H

(b) halo

(c) «CN

(d) metilo

(e) «OCH;,

R® esta ausente cuando X es N, o R® se selecciona del grupo que consiste en
(a) H

(b) halo

(¢ «CN



*

10

15

20

25

35

(d) metilo

(e) «CF;

()  «OCH,

R'"se selecciona entre el grupo que consists en
@ H

(b) halo

© CN

R'" &s H o alquilo (C;-Cy),

R e&s H o halo

siempre que el compuesto de férmula (1) no sea:

(a) 4-(3-{[3-fluoro-4-(1-metil-1H-pirazol-&-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carhoxamida, o su sal ¢ solvato farmacéuticamente aceptableg, o

(b) 4-(3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-carboxamida o su
sal o solvato farmacéuticamente aceptable.

En otro aspecto, la presente invencion también se refiere a una composicion
farmacéutica que comprendsz un compuesto de férmula (1), como se definid
anteriormente, o una sal o solvato de éste aceptable desde un punto de vista
farmacéutico, y uno o mas excipientes aceptables desde un punto de vista
farmacéutico.

En otro aspecto, la presente invencién se refiere a una combinasion
particularmente para tratar una enfermedad, afeccidn o trastorno mediado por 5-LO,
comprendiendo dicha combinacidon un compuesto de formula (1) como se definid
anteriormente, o su sal o solvato farmacéuticamente acegptable, y uno o mas agentes
terapéuticos.

En otro aspecto, la presents invencion se refiere a un compuesto de férmula (1)
como se definié antzriormente, o su sal o solvato farmacéuticamente aceptable, como
se definié anteriormente, para uso como medicamento.

En otro aspecto, la presente invencidn se refiere a un método para tratar una
enfermedad, afeccién o trastorno mediado por 5-LO, &n un sujetd que necesita dicho
tratamianto, administrando una cantidad terapéuticamente eficaz de un compuesto de
formula () segun se definid anteriormente, o su sal o solvato farmacéuticamente
aceptable a dicho sujeto.

En otro aspecto, la presents invencion se refiere a un compuesto de formula (1)
como se definié anteriormente, o su sal o solvato farmacéuticamente aceptable, para

uso en el tratamiento de una enfermedad, afeccién o trastorno mediado por 5-LO.
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En otro aspecto, la presente invencion se refiere al uso de un compuesto &7 \/
formula (1) como se definid anteriormeants, © su sal o solvato farmacéuticamente
aceptable, para uso en la labhoracién d= un medicamento para tratar una enfermedad,
afeccion o trastorno medliado por 5-LO.

En ofro aspecto, la presente invencidn se refizre a un método para la
elahoracion de un compuesto de férmula (1), comprendiendo dicho método

(i) poner en contacto un disolvente adecuado con un compuesto de férmula 1

R6
RS
R3
Z1
R4
R1
RZ 9 1

en dondz R' a R® son como se definid anteriormente y Z; es un grupo saliente o pareja
de acoplamiento, con un compuesto de férmula 2

R12

en donde X, Y, Ly R” a R" son como se definié anteriarmente y Z; es hidrageno o un
grupo protector;

0, &n alternativa a (i)

(i) poner en contacto un compuesto de formula 4

R1 4
R2 °

en donde R' a R® son como s2 definié anteriormente y Z, &s somo se definié en (i),
con un compuesto de fédrmula 5
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en donde X, Y, Ly R” a R" son como se definié anteriormente y Z; &s como se defh\;'-\l

en (i)

como para obtener un compuesto de férmula 3

(iii) opcionalmente, poner en contacte dicho compuesto de férmula 3 con un agente
oxidante en un disolvents adecuado como para obtener el sulféxido correspondients

de formula 18

R12
R6 F|{9 / \
%m/Rs R10»\|/~Y\\(L W
|
R3 N S~ /l /'-v\ R11
Y 3 T
R4 (o] R7
R1
rRZ © 18

Descripcién de las figuras

Fig 1:patrén PXRD medido de una relacién molar 1:1 cristalina de (2S,4R)-4-(2-
fluoro-3-{[4-(1-metil-1H-pirazol-5-il)feniltio}fenil)-2-metiltetrahidro-2H-piran-4-
carbonitrilo y acido para-toluencsulfénico (angulos 2 theta + 0,1 grados);

Fig. 2: Andlisis TGA/SDTA del mismo compuesto de la Fig. 1. El endotermo del punto
an =0

de fusion tiene un pico a 132,7°C (inicio a 130,9°C).
Descripcidn detallada de la invencién

Incluso si no s2 indica explicitamente, debera entenderse que ninguno de los
aspectos de la presente invencion abarca los siguientes compuestos:

(@) 4-(&-{[3-fluaro-4-(1-metil- IH-pirazol-5-il)fenilltio}fenil)t=trahidro-2H-piran-4-
carhoxamida, o su sal o solvato farmacéuticamente aceptable, y

(h) 4-(3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-carboxamida o su
sal o solvato farmacéuticamente aceptable.

A menos que s& indique lo contrario, en la presente invencién la expresién “un
compuesto de formula (1)” significa compuestos de féormula (1) o formula (la) o férmula
(Ib) o formula (Ic), en donde las formulas (la), (Ih) y (Ic) son como se define a
continuacién.

A menos que se indique lo contrario, en la presente invencién la expresion “un
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compuesto de formula (I) o su sal o solvato farmacéuticamente aceptable” pretend
identificar un compuesto de férmula (1), una sal farmacéuticamente aceptable de un
compuesto de férmula (1), un solvato farmacéuticamente aceptable de un compuesto
de formuia (1), un solvato farmacéuticamente aceptable de una sal farmacéuticamente
aceptablz de formula (I). También se entiende que la expresion "un compuesto de
farmula (I)" incluye los compuestos de férmula | como se han definido anteriormente
en este documento, incluyendo todos los polimorfismos y formas cristalinas de los
mismos, profarmacos & isémeres de los mismos (incluyendo isémeros dpticos,
geométricos y tautoméricos), como también los compuestos de formula | marcados
isotépicamente.

En Ia férmula general (l) anteriormente expuesta:

- alquilo significa un grupo hidrocarbonado ciclico totalmente saturado de cadena recta
o ramificada o una combinacién de grupos hidrocarbonados ciclicos totalmente
saturados de cadena recta o ramificada. La expresion alquilo (C;-C;) significa un grupo
alquilo como se definid anteriormente en este documento, que contiene 1, 2, 3, 4, 5, 6
0 7 atomos de carbono. La expresién alquily (C1.Ce) significa un alquilo como se
definio anteriormente, que contiene 1, 2, 3, 4, 5 6 6 dtomos de carbono. Los gjemplos
de radicales alquilo (C4-Cy) o alquilo (C4-C¢) incluyen metilo, etilo, n-propilo, iso-propilo,
n-butilo, iso-butilo, sec-butilo, terc-butilo, n-pentilo, iso-pentilo, n-hexilo, iso-hexilo,
ciclopropilo, ciclobutilo, ciclopentilo, ciclohexilo, cicloheptilo, «(CH.)-ciclopropilo, «(CH,)-
ciclopentilo;

- halo significa un atomo de halégeno seleccionado del grupo que consiste en fluoro,
cloro, bromo y yodo. A menos que se& indique lo contrario, halo es preferiblemente cloro o
fluoro;

- las flechas aclaran el lateral de los radicales que estan unidos al nicleo quimico de
férmula ().

En la presente invencién, la expresion “terapéuticamente eficaz” pretender
calificar la cantidad de compuesto o composicion farmacéutica, o la cantidad
combinada de ingredientes activos en el caso de una terapia de combinacién. Esta
cantidad o cantidad combinada lograra la meta de tratar la afeccién relevante.

El término “tratamiento”, como se emplea en esta memoria para describir la
presente invencion y a menos que califique otra cosa, significa la administracién del
compuesto, composicion farmacéutica o combinacién para realizar un tratamiento
preventivo, paliativo, de soporte o curativo.

La expresion “tratamiento preventivo”, tal como se emplea en esta memoria
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para describir la presentz invencidn, significa que el compuesto, la composiciﬁ/
farmacéutica 0 combinacidn se administra a un sujeto para inhibir o evitar que ocurra
la afeccién relevante en un sujeto, particularmente en un sujeto o miembro de una
poblacidn que esta significativamente predispuesto a la afeccion relevante.

5 La expresion “tratamiento paliativo”, tal como se emplea en la presente
memoria para describir la presente invencién, significa que el compuesto, la
composicidn farmacéutica o la combinacién s= administra a un sujeto para remediar
signos y/o sintomas de una afeccién, sin modificar necesariamente la progresion, o la
etinlogia subyacente de la afeccién relevante. Los gjemplos no limitativos incluyen la

10 reduccion del dolor, malzstar, inflamacion o fiebre.

La expresion “tratamiento de soporte”, tal como se emplea en esta memoria
para describir la presente invencién, significa que el compuesto, la composicion
farmacéutica o combinacion se administra a un sujeto como parte de un régimen de

y terapia, pero que dicha terapia no esta limitada a la administraciéon del compuesto, la

15  composicidn farmacéutica o combinacién. Los ejemplos no limitativos incluyen la
administracién del compuesto o comhinacion a un sujeto simultaneamente, antes o
después de una cirugia; y la administracion del compuesto o combinacién con otra
combinacion de farmacos o agent=s. A menos que se especifique expresamente lo
contrario, €l tratamiento de soporte puede abarcar &l tratamiento preventivo, paliativo,

20 restaurador o curativo, particularmente cuando los compuestos o las composiciones
farmacéuticas s& combinan con otro componente de una terapia de soporte.

La expresion “tratamiento restaurador”’, como se emplea en esta memoria para
describir la presente invencion, significa que el compuesto, la composicion
farmacéutica o combinacién se administra a un sujeto para modificar la progresion

25  subyacente o etiologia de una afeccién. Los ejemplos no limitativos incluyen un

incremento en el volumen expiratorio forzado en un segundo (FEV 1) para trastornos

pulmonares, inhibicién d= destruccién nerviosa progresiva, reduccion de
biomarcadores asociados y corrzlacionados con enfermedades o trastornos, vy
similares.

30 La axpresion “tratamiznto curativo”, tal como se emplea en esta memoria para
describir la presente invencion, significa que &l compuesto, la composicion
farmacéutica o la combinacién se administra a un sujeto con el propésito de llevar la
enfermedad o trastorno a una remision completa, o que la enfermedad o trastorno no
sea detectable después de dicho tratamiento.

35 Tal como se emplea en esta memoria, la expresion "enfermedad mediada por
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5-LO" o “trastorno mediado por 5-LO" ¢ “afeccion mediada por 5-LO" se refiere a
cualquier enfermsdad, trastorno o afeccidn (particularmente cualquier afeccién
patolégica), respectivamente, en donde 5-LO cumple una funcién, o bien por control de
la 5-LO propiamente dicha, o haciendo que las 5-LO causen la liheracion de los
5 l=ucotrienos, u otros compuestos cuya produccién o accién se exacerba o segrega en
respuesta a 5-LO.

En una realizacién, el compuesto de formula (1) tiene la férmula (1a):

R12
R6 R9

| -
RS ORI X L )

s A M AN
. N S
R3., \\]/ S ORe R

- O

' R2 (Ia)

o su sal o solvato farmacéuticamente aceptable, en donde Q, X, Y, L y R™-R"? son

10 como se definid anteriormente
En una realizacién, el compuesto de formula (1) tiene la formula (1a):
R12

R2” O (Ib)
o una de sus sales o solvatos farmacéuticamente aceptables, en la que
‘ L sa selecciona entre el grupo que consists en
‘ 15 (3 enlace
(b)  -(CHy)-
() -O-
(d)  -C(O)-

20 Xy se seleccionan cada uno independientemente entre &l grupo que consiste en C y
N
R?se selecciona entre &l grupo que consiste en
(a) H
(b) metilo
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(c) etilo

R®se selecciona entrs &l grupo que consiste en
(a) «CN

(b) «C(O)NH,

(¢) «—C(O)NH(CH,)

R* es H o halo

R5 se selecciona entre el grupo que consiste en

(a) H
(b) halo
(c) «—OCHj,

R® es H o halo

R’ se selecciona entre el grupo que consiste en

(a) H

(b) halo

(© «CN
(d) metilo
(®) «0CH;

R® esta ausentz cuando Y es N, o R® se selecciona del grupo que consiste en
(a) H

(b) halo

(c) «CN

R® esta ausente cuando X es N, o R® se selecciona del grupo que consiste en
(a) H

(b)  halo
() «CN

(d) metilo

(e) CF,

R'se selecciona entrz el grupo que consiste en
(@ H

(b) halo

(©) «~CN

R'" es H o alquilo (C;-C,)
R'?  esH o halo.
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En una realizacion, el compuesto de férmula (1) tiene la férmula (Ic)

R12
R6 R9
RS R10 x. A—”
y S~ IR ~ ,"‘ 7 \\ /
N N
.. SN .
\*l/ S \*I/ \Rs R11
R4 R7
R2" O (Ic)

o su sal o solvato farmacéuticamente aceptable, en donde X, Y y R®R'? son conmo se
define para la férmula (Ib).

En una realizacién, los compuestos de la invencién tienen la formula (1) o (la),
en donde Qes S.

En una realizacién, los compuestos de la invencién tienen la formula (1), (la),
(Ib) o (lc), en donde L se selecciona del grupe que consiste en un enlace, -O- y -C(0)-,
preferiblemente L &s un enlace o -O-, mas preferiblemente L es un enlace.

En una realizacién, los compuestos de la invencién tienen la formula (1), (la),
(Ib) o (Ic), en donde X y Y son o bien C o0 uno es C y el otro es N. Preferiblemante,
tanto X como Y son C.

En una realizacién, los compuestos de la invencién tienen la férmula (1) o (la),
en donde R' se selecciona del grupo que consiste en H y metilo, preferiblemente R' es
H.

En una realizacién, los compuestos de la invencion tienen la férmula (1), (1a),
(Ib) o (Ic), preferiblemente la formula (Ic), en donde R? &s H o metilo, preferiblemente
R? es metilo.

En una realizacion, los compuestos de la invencion tienen la férmula (1), (1a),
(Ib) o (Ic), preferiblemente la formula (le), &n donde R® se selecciona del grupo que
consiste en —CN, «—C(O)NH; y —C(O)NHCH;, preferiblemente R®* es —CN, o
«~C(O)NH..

En una realizacién, los compuestos de la invencién tienen la formula (1), (la),
(I0) o (Ic), preferiblemente la formula (Ic), en donde R* se selecciona del grupo que
consiste en H, Cly F, preferiblements R*es F.

En una realizacion, los compuestos de la invencién tienen la formula (1), (la),
(Ib) o (Ic), preferiblemente la férmula (Ic), en donde R® se selecciona del grupo que
consiste en H, «—OCH;, Cl y F. Mas preferiblemente, R* &s H o F, incluso mas
preferiblements R®es H.

En una realizacién, los compuestos de la invencién tienen la férmula (1), (la),
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(Ib) o (l¢), preferiblemente la formula (Ic), en donde R® es H o F, preferiblemente R® es
H.

En una realizacién, los compuestos de la invencién tienen la férmula (1), (la),
(In) o (Ic), preferiblemente la férmula (Ic), en donde R’ se selecciona del grupo que
consiste en H, Cly F, preferiblemente R” es H.

En una realizacién, los compuestos de la invencion tienen la formula (1), (1a),
() o (Ic), preferiblemente la formula (Ic), en donde R® si esta presente, se selecciona
del grupo que consiste en H, *CN, F y Cl. Preferiblemente, R®, si esta presente, es H.

En una realizacién, los compuestos de la invencion tienen la formula (1), (la),
(Ib) o (Ie), preferiblemente la formula (Ic), en donde R9, si esta presente, se selecciona
del grupo que consiste en H, *CN, metilo, CF; F y CI. Praferiblemente R®, si esta
presente, se selecciona del grupo que consiste en H, F y Cl. Mas preferiblemente, R®,
si esta presente, es H.

En una realizacion, los compuestos de la invencion tienen la férmula (1), (la),
(Ib) o (Ic), preferinlemente la férmula (Is), en donde R es H o F, preferiblemente R
es H.

En una realizacion, los compuestos de la invencién tienen la formula (1), (la),
(Ih) o (Ic), preferiblemente la férmula (Ic), en donde R es H o alquilo (C.Cs).
Preferiblemente, R" se selzcciona del grupo que consiste en H, metilo, etilo, iso-
propilo, ciclopentilo, ciclohevilo, cicloheptilo, ~—metilenciclopropilo y
«—metilenciclopentilo. Mas preferiblements, R es metilo.

En una realizacion, los compusstos de la invencién tienen la formula (1), (1a),
(Ib) o (Ic), preferiblemente la farmula (Ic), en donde R* es H.

En una realizacion, los compuestos de la invencién tienen la formula (1), (la),
(Ib) o (I2), preferiblemente la formula (Ic), en donde por lo menos uno entre R*, R®, R®y
R®, preferiblemente por lo menos uno entrs R*, R® y R®, mas preferiblemente por lo
menos R*, &s halo, preferiblemente F.

En una realizacion, los compuestos de la invencion tienen la férmula (1), (1a),
(Ib) o (Ic), preferiblemente formula (Ic), en donde L se selecciona del grupo que
consiste en un enlace, -O- y -C(O)-, preferiblemente L s -O-; yunode Xy YesCy el
otro es N, preferiblemente Xes Cy Y es N.

En una realizacién, los compuestos de la invencion tienen la férmula (1), (la),
(Ib) o (lc), preferiblemente formula (Ic), en donde L se selecciona del grupo que
consiste en un enlace, -O- y -C(0)-, preferiblemente L es -O-; unode Xy Yes Cy el
otro s N, preferiblemente X es Cy Y es N;R" esté ausente siYes N, o R*es Cl, y R®
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esta ausente siX es N, o R® es Cl.

En una realizacién, los compuestos de la invencién tienen la formula (1), (1a),
(Ih) o (I3), preferiblemente la formula (Ic), en donde L s= selecciona del grupo que
consiste en un enlace, -O- y -C(0)-, preferiblemente L es -O-; unode Xy Yes Cy el
otro es N, preferiblemente X es Cy Y es N: R', R”, R"Y R' son cada uno H; R? es
metilo; R® es —CN 0 «—C(O)NH;; R* es H o F, preferiblement= R* es F; R, R® son
cada uno independientemente H o F, preferiblemente R® y R® son ambos H; R® esta
ausente si Y es N, 0 R® &s CI; R® 2sta ausente si X es N, 0 R? &s Cl; y R"" &s metilo.

En una realizacidn, los compuestos d= la invencién tienen la formula (1), (1a),
(Ib) o (lc), preferiblemente la formula (Ic), en donde L se selecciona del grupo que
consiste &n un enlace, -O- y -C(O)-, preferiblements L es un enlace; y X y Y son cada
uno C.

En una realizacion, los compuestos de la invencion tienen la formula (1), (la),
(Ib) o (lc), preferiblemente la formula (Ic), en donde L se selecciona del grupo que
consiste en un enlace, -O- y -C(O)-, preferiblemente L es un enlace; X y Y son cada
uno C; R® se selecciona del grupo que consiste en H, F y «CN, preferiblemente R® es
H o F, mas preferiblemente R® es H; y R® se selecciona del grupo que consiste en H,
F, Cl, —CN, preferiblemente R® se selecciona del grupo que consiste en H, Cly F, mas
preferiblemente R® es H.

En una realizacion, los compuestos de la invencion tiznen la férmula (1), (la),
(Ib) o (Ic), preferiblements= fa formula (Ic), en donde L es un enlace; X y Y son cada
uno C; R" es H; R? es H o metilo, preferiblemente R? es metilo; R® se selecciona del
grupo que consiste en —CN, —C(O)NH, y —C(O)NHCH;, preferiblemente R? se
selecciona del grupo que consiste en «—CN y «——C(O)NH,; R* &s H o F, preferiblemente
R*es F; R®y R® son cada uno independientements H o F, preferiblemente R® y R® son
amhos H; R es H o F, preferiblemente R™ es H; R” se selecciona del grupo que
consiste en H, F y Cl, preferiblemente R’ es H; R® se selecciona del grupo que
consiste en H, F y —CN, preferiblemente R® es H o F, mas preferiblemente R® es H; R®
s2 selecsiona del grupo que consiste en H, F, Cly «—CN, prefariblemente R° es H, Cl o
F, mas preferiblemente R® es H; y R" es metilo; y R'? es H.

Los compuestos preferidos de la invencion son:
4-(2-{[3-fluoro-4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-carboxamida
4-(2-fluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenil]tio}fenil)-N-metiltetrahidro-2H-piran-4-
carboxamida
4-(2,5-difluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)-N-metiltetrahidro-2H-piran-4-
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carhoxamida

4-(2,4-difluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carboxamida

4-(4-fluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}enil)tetrahidro-2H-piran-4-carboxamida
(2S,4R)-2-metil-4-(3-{[4-(1-metil-1H-pirazol-5-ilfenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida

(2S,4R)-4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-ih fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(2S,4R)-4-(4-fluoro-3-{[3-(1-metil- 1H-pirazol-5-i) fenil]tio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida
(2S,4R)-4-(3-fluoro-5-{[4-(1-metil-1H-pirazol-5-il)fenilJtio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(28,4R)-4-2,4-difluoro-2-{[4-( 1-metil- 1H-pirazol-5-il)fenil]tic}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(2S,4R)-4-(3-fluoro-5-{[4-( 1-me=til- 1 H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo
(2S,4R)-4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenilJtio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo
(25,4R)-4-(3-{[3-fluoro-4-(1-metil-1H-pirazol-5-i)fenilltio}enil)-2-metittetrahidro-2H-
piran-4-carbonitrilo

(2S,4R)-4-(2-fluoro-3-{[3-fluoro-4-(1-matil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-
2H-piran-4-carbonitrilo

(2S,4R)-4-(3-fluoro-5-{[3-fluoro-4-(1-metil- 1 H-pirazol-5-ilyfenil)tio}enil)-2-metiltetrahidro-
2H-piran-4-carbonitrilo

4-[3-({3-fluoro-4-[(1-metil- 1H-pirazol-5-il)metillfenil}tio)fenilltetrahidro-2H-piran-4-
carboxamida

4-[3-({4-[(1-metil- 1H-pirazol-5-il)carbonillfenilftio)feniltetrahidro-2H-piran-4-
carhoxamida
4-[2-({3-ciano-4-[(1-metil-1H-pirazol-5-il)oxi]fenil}tio)fenil)tetrahidro-2H-piran-4-
carboxamida

(28,4R)-4-[2-fluoro-3-({4-[(1-metil- H-pirazol-5-il)carbonillfenil}tio)fenil]-2-
metiltetrahidro-2H-piran-4-carhoxamida

(2S,4R)-4-[2-fluoro-3-({4-[(1-metil- 1H-pirazol-5-il)carbonillfenil}tio)fenil]-2-
metiltetrahidro-2H-piran-4-carbonitrilo

4-[2-({5-cloro-6-[(1-metil-1H-pirazol-5-il) oxi]piridin-3-il}tio)fenilltetrahidro-2H-piran-4-
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(28,4R)-4-[3-({5-cloro-5-[(1-metil- 1H-pirazol-5-il)oxi]piridin-3-il}tic)-2-fluorofenil]- 2-
metiltetrahidro-2H-piran-4-carbonitrilo

(28,4R)-4-[3-({5-cloro-6-[(1-metil- 1H-pirazol-5-iljoxi]piridin-3-il}tic)-2-fluorofznil]-2-
metiltetrahidro-2H-piran-4-carboxamida

o su sal o solvato farmacéuticamente aceptable.

En una realizacién, se prefiere el compuesto (2S,4R)-4-(2-fluoro-3-{[4-(1-metil-
1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-piran-4-carboxamida o su sal o
solvato farmacéuticamente aceptable.

En una realizacion, se prefiere el compuesto (2S,4R)-4-(2-fluoro-3-{[4-(1-metil-
1H-pirazol-5-il)fenil]tio}fenil)-2-metiltetrahidro-2H-piran-4-carbonitrilo, o su sal o solvato
farmacéuticamente aceptable. Este compuesto tiene la siguiente formula:

En una realizacion, se prefiere &l compuesto sal tosilato d= (2S,4R)-4-(2-fluoro-
3-{[4-(1-metil-1H-pirazol-5-il)fenil)tio}fenil)-2-metiltetrahidro-2H-piran-4-carbonitrilo, o su
solvato farmacéuticamente aceptable.

Mas preferiblemente, el compuesto d= la invencién es una sal de (2S,4R)-4-(2-
fluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-piran-4-
carbonitrilo y acido para-toluenosulfénico en una relacion 1:1. Dicho compuesto tiene
la siguiente féormula:

N
N X Z !
/ I\y/l\ RS “,, CN
SO,H ST
o (/]
H,C 0" ™

Los compuestos de la foérmula (1) se pueden preparar emplzando las
reacciones que se muestran en los esquemas a continuacién, ademas de otras
manipulaciones convencionales conocidas en la bibliografia, que se jemplifican en los
procedimientos experimentales, o usando métodos conocidos en la técnica en

combinacion con otros métodos descritos en esta memoria. Estos esquemas, por lo



NS

10

15

20

16

tanto, no estan limitados por los compugstos mencionados ni por ningun sustituyetg\,)
particular empleado para fines ilustrativos. Ademas, los disolventes, las temperaturas y
otras condiciones de reaccidn presentados en la presente memoria pueden variar de
acuerdo con los expertos en la técnica. Ademas de los métodos utilizados para
elaborar dianas finales, los materiales de partida utilizados en la presente memoria se
comercializan o se prepararon por métodos conocidos por aquellos con experiencia
ordinaria en la técnica, y se pueden hallar en libros de referencia convencionales tales
como Compendium of Organiz Synthetic Methods, Vol. I-VI (Wiley); March, Advanced
Organic Chemistry 5° Ed. (Wiley 2001); Carey y Sundberg, Advanced Organic
Chemistry 4° Ed Vols. A y B (2000, 2001); Green y Wuts, Protective Groups in Organic
Synthesis 37 Ed. (Wiley 1999); Metal-Catalyzed Cross-Coupling Reactions, Wilgy, 2°
Ed., 2004; Handbook of Heterocyclic Chemistry by A. R. Katritzky y A.F. Pozharskii, 2°
edicién, (P=rgamon, 2000) y referancias citadas alli.

A menos que‘ se indique lo contrario, todos los esquemas a continuacion
describen la preparaciéon de los compuestos de fdrmula (I) en donde Q es -S-. Para
obtenar los correspondientes compuestos en los que Q es -S(0)- (véase también el
compuesto 18, anterior) se puede llevar a cabo una =tapa de oxidacién, por ejemplo,
poniendo en contacto los derivados de tio 3 con un agente de oxidaciéon convencional

(p. €., peréxido de hidrdgeno) =n un disolvente adecuado.
R R12

d
—

-
2]
3
3

-

B

. RS RIO._Y_

\ R3. |: ” .“ J]( “l'm
N T

z Ok T e
R4 R7
-7 R 0o~ 3

R2

+

j; 2
Gﬁ}q g

N X

5 /n

4& :\-t—

5 -
T
2

Esquema 1.0

4 : 3



10

15

20

25

17

En el esquema 1.0, un compuesto apropiadamente sustituido 1 6 5 en el que
Zy es un grupo saliente o pareja de acoplamiento tal como halo o triflato se hace
reaccionar con un compuesto 2 6 4 en el que Z, es hidrégeno o un grupo protector tal
como acetilo o triisopropilsililo, como s& describe en la bibliografia y ejemplos descritos
en la presente solicitud. Las condiciones de reaccion tipicamente emplean una base
tal como terc-hutéxido de sodio, bis(trimetilsilillamida de sodio, carbonato de cesio o
carbonato de potasio en un disolvente tal como dioxano, tetrahidrofurano o N,N'-
dimetifformamida. Se pueden afadir un catalizador de paladio, cobre o metal y
reactivos adicionales y excipientes opcionales tales como acetato de paladio, 1,1-
bis(diisopropilfosfino)ferroceno,  aducto  1,1'-bis(difenilfosfino)ferrocenc  paladio
dicloruro diclorometano, tetrakis(trifenilfosfina)paladio, éter his[(2-difenilfosfina)fenilico,
cloruro de tetrametilamonio monohidratado, fluoruro de cesio, fluoruro de
tetrabutilamonio. Pueden ser necesarias temperaturas elevadas en el intervalo de 25-
120°C. Se describen condiciones y reactivos adicicnales en Metal-Catalyzzd Cross-
Coupling Reactions, Wiley, 2° Ed., 2004; Chemistry--A European Journal, 12(30),
7782-7796, 20053; Chem. Pharm. Bull., 2005, 52, p 965-973; Bioorg. Med. Chem. Lett.,
2008, 15, p 2611-2615 y referencias alli citadas.

0 RS .V P
- || P10 | \] L \23 + R“—NH-NHZ
’, ~ AN
N NS - \_4 < 0
| S T Rs 7
R1
rRZ ©
R6 ) $9 / \
;. F5 P10 7. ~ .N
a v
Fa . ”\ /“ Y R11
N T s T 'rs
R4 R7
R1 o
R2 3.1

Esquema 1.1

El Esquema 1.1 &s adecuado para elaborar compuestos de férmula (1) en los
que R es H. En el esquema 1.1, los compuestos de la invencidn se producen a partir
de intermedios tales como 6 y 7 en los que Z. es dimetilamino o alcoxi. Las

sondiciones de reaccion pueden emplear un disolvente tal come DMF o THF y pueden

v
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necesitarse temperaturas elevadas. Otras condiciones formadoras de piraﬂ/

conocidas en la bibliografia, tales como aquellas en ‘Handbook of Heterocyclic
Chemistry’ por A. R. Katritzky y A.F. Pozharskii, 2* edicion, (Pergamon, 2000) se
pueden usar comenzando por los materiales de partida apropiados, ademas de

aquellos que se muestran en 6 y 7 y en los gemplos angjos. Los intermedios tales

como 7 se comercializan o se pueden preparar de acuerdo con métodos conocidos en

la bihliografia.
R6
A msrw_ %z, R% N
ISLIRE
R4 R7 R11
R’ O 8 // s
R12
R6 R 42_\
[,J\I,RS mn\T.Jl(Q\T..-L /N\‘
o | |
R3. .. | ....... e ,T.;:.Y..m R11
Ok Tk
R1 0
Esquema 1.2 R2 3

En el esquema 1.2, los compuestos de la invencién se producen a partir de
intermedios tales como 8 y 9 &n los que Z; es un grupo saliente para una reaccién de
desplazamiento nucledfila segin se definid antzriormente. Los gjemplos de Z; son un
haldgeno, mesilato o triflato. Z, es un grupo nucledfilo. Un gjemplo de Z, es hidroxilo,
en cuyo caso L sera -O-. Las condiciones de reaccion tipicamente emplean un
disolvente tal como N-metilpirollidina o DMF con la adicion de una base tal como t-
butdoxido de potasio, hidruro de sodio o carbonato de cesio. Pueden ser necesarias
temperaturas elevadas. Otros gjemplos de condiciones de desplazamiento nucledfilas
se conocen en |a bibliografia.

Los intermedios talss como 1, en los que R® es CN, se pueden producir
mediante los siguisntes procadimientos:
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R6 R5
R5 Z.- 2 =
AN ! ! |
| + ]/ > NC._ A,
LI P2 > z
ne._ N T o | A
\( Z, R1 J\ J R4
R4 R1
10 11 rRZ ©

Esquema 1.3

La hidrélisis de un radical CN para obtener las amidas correspondientes esta
dentro del conocimiento normal de una persona experimentada en la técnica. En el
esquema 1.3, los compusstos tales como 10, en los que Z; es un grupo saliente
adecuado para desplazamiento nucledfilo como se definié anteriormente (p. €., un
halégeno, tosilato, mesilato o triflato) se hacen reaccionar con compusstos tales como
11, usando un disolvente tal como DMSO, DMF o THF y una base tal como hidruro de
sodio, carbonato de potasio o carbonato de cesio. Las reacciones se pueden llevar a
cabo a un intervalo de temperaturas de 0-110°C. Los procedimientos y condiciones
adicionales se pueden hallar en Chemical & Pharmaceutical Bulletin, 53(8), 965-973,
2005; Jpn. Kokai Tokkyo Koho, 2000191354, 11 Jul 2000; Bioorganic & Medicinal
Chemistry Letters, 15(10), 2611-2615, 200%; 1977 Journal of Organic Chemistry,
60(13), 4264-7, 1995 Journal of Medicinal Chemistry, 25(2), 205-3, 1993 y referencias
alli citadas.

Los intermedios tales como 2 se pueden producir mediante los siguientes

procedimientos:

. R12
R9
R9 | _z/_\\
, T RI0. Y, A—L N
R10 Y\{\’/L ‘N',N —_— , J l’ |

| | rgr KR
N2 R11 Y re
7 Y 're RT

R7
5

Esquema 1.4

En &l Esquema 1.4, los compuestos tales como 5, en donde Z, es una pargja

de acoplamiento tal como se definié anteriormente, como un halégeno o triflato, se

hacen reaccionar con una fuente de tiol tal como triisopropilsilano en un disclvente tal

como dioxano, THF, toluzno o éter. Se puede afadir una base, catalizador u otro
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excipiente. Los ejemplos incluyen aducto 1,1-bis(diisopropilfosfino)ferroceno, '1,1'-
bis(difenilfosfino)ferrocano paladio dicloruro diclorometano, tetrakis(trifenilfosfina)
paladio, PdCI2(difenil-fosfino ferroceno), t-butéxido de sodio o hidruro de sodio.
También se pueden empl=ar condiciones anhidras y temperaturas elevadas en la
reaccidon. Los gjemplos adicionales se pueden encontrar en Organic Letters, 9(20),
4081-4083, 2007, Journal of Medicinal Chemistry, 50(18) 3954-39A3, 2007; Advanced
Synthesis & Catalysis, 347(2+3), 313-319, 2005; Tetrahedron Letters, 47(18), 2675-
2678, 2006; Journal of the American Chemical Society, 128(7), 2180-2181, 2006;
European Journal of Organic Chemistry, (18), 2830-2542, 2007; Tetrahedron Letters,
S(17), 3033-3027, 2007; Tetrahedron Letters, 44(35), 5699-6702, 2003 y referencias
alli citadas.

Los intermedios tales como 5, en los que L es -C(O)-, se pueden producir

mediante los siguientes procedimientos:

PO P12 R12
SN 12 RY O
rio _v. AU
\l/' %l/ “H + / \N R10< |/l\\ ‘N"N
N” '
- X | A~ o¥ R11
1 | R8 R11 zr \|/ R8
R7 R7
9
12 5
Esquema 1.5

En el esquema 1.5, los compusstos tales como 5, en donde Z; es un grupo
saliente como se definid anteriormente, como un haldgeno, se puesden preparar
haciendo reaccionar un compussto apropiado tal como 12 con un compuesto
apropiadamente sustituido, tal como 9 en un disolvente adecuado para quimica de
organolitio tal como THF u otro. En particular, se afiade una base de organolitio tal
como butil-litio al pirazol a temperatura reducida en una atmoésfera inerte seguido de
adicion de un aldehido tal como 12. El producto resultante s= oxida adicionalmente a
la cetona por condiciones de oxidacion en la bibliografia, tal como clorocromato de
piridina en acetonitrilo. S& conocen en la bibliografia otras condiciones para efectuar
esta transformacién, como Synlett, (5), 765-767, 1999, Journal de Organic Chemistry |
49 (24), 4687-95, 1934, Journal of Heterocyclic Chemistry, 12(1), 49-57, 1975 y
referencias alli citadas.

Los intermedios tales como 5, en Ios que L es -(CH.)-, se pusden producir mediante

los siguientes procedimientos:

A



Esquema 1.6

En el Esquema 1.6, los compuestos tales como 5, en donde Z; s un acido

5 bordnico, y Z, es un grupo salient2 o pargja de acoplamiento como se definié

anteriormente, como un halégeno o triflato, se pueden preparar haciendo reaccionar

un compuesto tal como 12 con un compuesto tal como 9 bajo condiciones de

acoplamiento mediadas por paladio conocidas e€n la bibliografia y previaments

descritas. Se conocen en la bibliografia otras condiciones para efectuar esta

10 transformacion, como por ejemplo Journal of Heterocyclic Chemistry, 24(6), 1669-75,
1987 y Tetrahedron Letters, 46(9), 1501-1504, 2005 y referencias alli citadas.

Los intermedios tales como 6, en donde L s un enlace, se pueden producir

mediante los siguientes procedimientos:
R6

RS
A\‘. RS R10 '\
Rs.v_..,[z:.vl 2y 4 \(‘ [ 1

s SN T,
s
R1
R © 4 13

R6 RS
|
AR mio. X -

i~

R3 L lJ- . I =Y, ©

Esquema 1.7

15 En el Esquema 1.7, los compuestos tales como 4, en donde Z, €5 un grupo
protector como se definié anteriorments, por ejemplo triisopropilsililo, se hacen
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reaccionar con compuestos tales como 13 en los que Z, &s un grupo saliente como s&
definié anteriormente, como halo, &n un disolvente tal como tolueno, THF o DMF con
la adicibn de una hase tal como t-butéxido de potasio, hidruro de sodio o
bis(trimetilsilillamida de sodio. Pueden aiadirse también excipientes adicionales tales
como cloruro de tetrastilamonio. Las reacciones se pueden llevar a cabo en un
intervalo de temperaturas de 25-110°C para producir compuestos tales como 14. Los
compuestos tales como 14 pueden también elaborarse en compuestos tales como 6
en donds Z; es un grupo saliente como se definid anteriormente, como dimetilamino o
alcoxi, en un disclvente tal como DMF o THF con la adicién de N,N-dimetil dimetil
acetal o trialcoxi ortoformiato. Las reacciones se pueden llevar a cabo a un intervalo de
temperaturas de 25-110°C.

Los intermedios tales como 5, en donde L es un enlace, se pueden producir

mediante los siguientes procedimientos:

9 0 2
K RO 0 2o R1>
RIOS X AN Pro v ) %
0. e ) |
A T RN
Y -
25 Ve Ry — T N N
‘* 777 e 2RI
R7 b 7Y re
15 R7

Esquema 1.8

En el esquema 1.8, los compuestos tales como 5, en donde Z; &s un grupo
saliente o pareja de acoplamiento como se definié anteriormente, como halégeno o
triflato, se pueden preparar usando los procedimientos descritos para la preparacion
de los intermedios 6 y los productos de 6y 7.

Los intermedios tales como 4 se pueden producir mediante los siguientes

procedimientos:

R6
oy
‘3\/. s J\ /:
-~ S s
R4
R17 g 4

R2

Esquema 1.9
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En el Esquema 1.9, los compuestos tales como 1, en los que Z, &s una pareja
de acoplamiento como s& definié antariormente, por ejemple un halégeno o triflato, y
Z: es un grupo protector como se definié anteriormente, por gjemplo triisopropilsililo, se
hacen reaccionar con una fuente de tiol tal como triisopropilsilano tiol en un disolvente
tal como dioxano, THF, tolueno o éter. Se puede afadir una base, catalizador u otro
excipiente. Los ejemplos incluyen aducto 1,1-bis(diisopropilfosfino)ferroceno, 1,1'-
bis(difenilfosfino)ferroceno  paladio dicloruro  diclorometano, tetrakis(trifenilfosfina)
paladio, PdCly(difenil-fosfino ferrozeno), t-hutdéxido de sodio o hidruro de sodio.
También se pueden emplear condiciones anhidras y temperaturas elevadas en la
reaccion. Los gjemplos adicionales se pueden encontrar en Organic Letters, 9(20),
4081-4082, 2007, Journal of Medicinal Chemistry, 50(16) 3954-3453, 2007; Advanced
Synthesis & Catalysis, 347(2+3), 313-319, 2005; Tetrahedron Letters, 47(18), 2675-
2678, 2006; Journal of the American Chemical Society, 128(7), 2180-2181, 2006;
European Journal of Organic Chemistry, (16), 2530-2642, 2007; Tetrahedron Letters,
48(17), 3023-3037, 2007; Tetrahedron Letters, 44(35), 8699-6702, 2003 y referencias
alli citadas.

Los intermedios tales como 8 se& pueden producir mediante los siguientes

procedimientos:
R6
| R& R10

/ I \('—1
9
R“’\\ v \\‘/ ‘g’ //'

R2 4 17
R6 R

Esquema 1.10

En el Esquema 1.10, los compuestos tales como 4, en donde Z, es un grupo
protector tal como se definié anteriormente, por ejemplo triisopropilsililo, se hacen
reaccionar con compuestos tales como 17, en donde Z;a es un grupo saliente o pargja
da acoplamiento, por gjemplo haldgena o triflato, y Z;b es un grupo saliente o pareja
de acoplamiznto, por ejemplo halégeno o triflato, de modo tal que Z,a es mas reactivo

que Z:b para producir compuestos tales como 8, usando una reaccién de

0
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desplazamiento nuclzdfilo © una reaccidn de acoplamiento mediada por paladio, seguin
s&a apropiado para el patrén de sustitucién deseado. Los sjemplos adicionales de esta
estrategia sintética se pueden encontrar &n la bibliografia, como Angewandte Chemie,
International Edition, 44(39), 6348-6354, 2005; Journal of Medicinal Chemistry, 49(10),
2012-2018, 2008; Chemistry--A European Journal, 13(28), 8051-8060, 2007;
Chemistry--A European Journal, 13(18), 5100-510%, 2007; Tetrahedron Letters, 47(50),
8973-8976, 2006 y refer=ncias alli citadas.

Z, Z,
wetod
R1
11

Ademas de los métodos que se muestran en los ejemplos, los intermedios tales
como 11, en donde Z, &s un grupo saliente como se definid anteriormente, por ejemplo
halo, mesilo o tosilo, se pueden producir por procedimientos conocidos en la
bibliografia tales como Journal fuer Praktische Chemie (Leipzig), 328(5-6), 797-804,
1986, Journal de Organic Chamistry , 50 (19), 3453-7, 1985. Journal fuer Praktische
Chemie (Leipzig), 325(8), 719-28, 1983; Journal de Organic Chemistry , 48 (20), 3412-
22, 1983. Journal of Physical Organic Chemistry, 16(3), 175-182, 2003 y referencias

alli citadas.
R6
R5
R3
Z1
R4
10

Ademas de los métodos que se muestran en los gjemplos, los intermedios tales
como 10 pueden producirse por procedimientos conocidos en la bibliografia tales
como Tetrahedron Letters, 44(14), 2903-2905, 2003; U.S., 4874764, 17 Oct 1989:
Journal of Combinatorial Chemistry, 4(4), 329-344, 2002; Heterocycles, 51(4), 737-
750, 1999, Journal of Medicinal Chemistry, 31(5), 1005-6, 1988 y referencias alli
citadas.
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Los intermedios tales como 13, en donde Z, es una pargja de acoplamiento tal
como se definié anteriormente, por ejemplo halo o triflato, se comercializan o se
pueden producir por procedimientos conocidos en la bibliografia.

Los Esquemas 1.0 a 1.10, como también la preparacion de todos los
intermedios implicados se implementan en los ejemplos ancjos a la pres=nte solicitud.

Las sales farmacéuticamente aceptables de los compuestos de férmula (1)
incluyen sus sales de adicién de acidos y bases:

Las sales de adicién de acidos adecuadas se forman a partir de acidos que
forman sales no téxicas. Los ejemplos incluyen las sales acstato, adipato, aspartato,
benzoato, besilato, bicarbonato/carbonato, bisulfato/sulfato, borato, camsilato, citrato,
ciclamato, edisilato, esilato, formiato, fumarato, gluceptato, gluconato, glucuronato,
hexafluorofosfato, hibenzato, hidrocloruro/cloruro, hidrobromuro/bromuro,
hidroyoduro/yoduro, isctionato, lactato, malato, maleato, malonato, mesilato,
metilsulfato, naftilato, 2-napsilato, nicotinato, nitrato, orotato, oxalato, palmitato,
pamoato, fosfato/hidrogenofosfato/dihidrogenofosfate,  piroglutamato,  sacarato,
estearato, succinato, tanato, tartrato, tosilato, trifluoroacetato y xinofoato. Se prefiere la
sal de tosilato.

En una realizacidon preferida de la invencion, €l compuesto es una sal de
(28,4R)-4-(2-fluoro-3- {[4-(1-metil- 1H-pirazcl-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carhonitrilo y acido para-toluenosulfénico en una relacion 1:1.

Las sales de bases adecuadas se forman a partir de bases que forman sales
no téxicas. Los gjemplos incluyen las sales de aluminio, arginina, benzatina, calcio,
colina, dietilamina, diolamina, glicina, lisina, magnesio, meglumina, olamina, potasio,
sadio, trometamina y zinc.

También pueden formarse hemisales de acidos y bases, por ejemplo,
hemisulfato y hemicalcio.

Para una revisién de sales adecuadas, véase Handbook of Pharmaceutical
Salts: Properties, Selection, and Use por Stahl y Wermuth (Wiley-VCH, 2002).

Las sales farmacéuticamente aceptables de los compuestos de férmula (1) se

pueden preparar mediante uno o mas de tres métodos:
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(i) al hacer reaccionar el compuesto de la férmula (1) con &l acido o la base
deseados;

(ii) al eliminar un grupo protector labil a acidos o bases de un precursor apropiado
del compuesto de la férmula (1) o al abrir &l anillo de un precursor ciclico apropiado,
por ejemplo, una lactona o lactama, usando el &cido o la base deseados; o

(iii) al convertir una sal del compuesto de la formula (1) en otra por reaccidon con un
acido o una bhase apropiados o por medio de una columna de intercambio i6nico
apropiada.

Las tres reacciones se realizan tipicamente en disolucion. La sal resultante
puede precipitar y recogerse por filtraciéon o puede recuperarse por evaporacion del
disolvente. ElI grado de ionizacién de la sal resultante puede variar desde
completamente ionizada a casi no ionizada.

Los compuestos de la invencidon pueden existir en una diversidad de estados
sdlidos que van de totalmente amorfo a totalmente cristalino. El término "amorfo" se
refiere a un estado en el que el material no tiene orden de largo alcance a nivel
molecular y, dependiendo de la temperatura, puede presentar las propiedades fisicas
de un sdlido o d& un liquido. Tipicamente, tales materiales no presentan patrones
distintivos de difraccién de rayos X y, aungue presentan las propiedades de un sdlido,
se describen mas formalmente como un liquido. Después de un periodo de
calentamiento, s2 produce un cambio de propiedades sélidas a liquidas que se
caracteriza por un cambio de estado, tipicamente de segundo orden (‘transicién
vitrea’). El término "cristalino” se refiere a una fase sélida en la que el material ticne
una estructura interna ordenada regularmente al nivel molecular y presenta un patrén
de difraccién de rayos X distintivo con picos definidos. Cuando estos materiales se
calientan durante un periodo de tiempo suficiente, también mostraran las propiedades
de un liquido, pero el cambio de sélido a liquido se caracteriza por un cambio de fase,
tipicamente de primer orden (‘punto de fusion’).

Un compuesto preferido de la invencién es una forma cristalina de una sal de
(28,4R)-4-(2-fluoro-3-{[4-(1-metil- 1H-pirazol-5-il)feniljtic}fenil)-2-metiltetrahidro-2H-
piran-4-carhonitrilo y acido para-toluenosulfénico en una relacidn 1:1 o su solvato
farmacéuticamente aceptable.

Preferiblemente, dicha forma cristalina tiene un patrén de difraccién de rayos x
con los siguientes picos de difraccién de rayos x principales expresados en términos
de angulo 2-theta (£ 0,1 grados) cuando se miden usando radiacién Cu Ket, ((Longitud
de onda = 1,5406 A)
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Angulo 2-Theta °
13,5
14,2
18,9
23,3
245

Mas preferiblemente, dicha forma cristalina tiene un patrén de difraccion de
rayos x con los siguientes picos de difraccién de rayos x principales expresados en

términos de angulo 2-theta (+ 0,1 grados) cuando se miden usando radiacion Cu K,

((Longitud de onda = 1,5406 A):

Angulo 2-Theta °
8,5
13,5
14,2
18,9
23,3
24,5
26,6

Un compuesto preferido de la invencién es una forma cristalina de una sal de
(2S,4R)-4-(2-fluoro-3-{[4-(1-metil- 1H-pirazol-5-ilfenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo y acido para-toluenosulfdnico en una relacidon molar 1:1, que tiene
uno cualquiera de los dos patrones de difracciéon de rayos x y un pico endotérmico de
punto de fusion a aproximadamente 132,7°C en un analisis TGA/SDTA, o su solvato
farmacéuticamente aceptable.

Los compuestos de la invencién tambhién pueden existir en formas no
solvatadas y solvatadas. El t&érmino "solvato" se usa en esta memoria para describir un
complejo molecular que comprende el compuesto de la invencién y una o mas
moléculas de un disolvente farmacéuticamente aceptable, por ejemplo etanol. El
término "hidrato” se usa cuando dicho disolvente es agua.

Un sistema de clasificacién actualmente aceptado para los hidratos organicos

es uno que define los hidratos como de lugar aislado, de canal, o coordinados con
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iones metalicos - véase Polymorphism in Pharmaceutical Solids de K. R. Morris (Ed. H.

G. Brittain, Marcel Dekker, 1995). Los hidratos de lugar aislado son aquellos en los
que las moléculas de agua estan aisladas del contacto directo entrz si mediante las
moléculas organicas intermedias. En los hidratos de canal, las moléculas de agua
&stan en una red de canales donde estan cerca de otras moléculas de agua. En los
hidratos coordinados con iones metalicos, las mol2culas de agua estan unidas al ién
metalico.

Cuando ¢l disolvente o el agua esta unido mediante un enlace fuerte, el
complejo tiene una estequiometria bien definida independientemente de la humedad.
Sin embargo, cuando el disolvente 0 €l agua estan unidos mediante un enlace débil,
como en los compuestos higroscopicos y con solvatos en canal, el contenido
agua/disolvente dependerd de la humedad y las condiciones de secado. En tales
casos, la norma sera la no-estequiometria.

También se incluyen dentro del alcance de la invencion los complejos multi-
componente (distintos de sales y solvatos) en los que el farmaco y al menos otro
componente estan presentes en cantidades estequiométricas o no estequiométricas.
Los complejos de este tipo incluyen clatratos (complgjos de inclusién de farmaco-
molécula hospedadora) y cocristales. Los Ultimos se definen tipicamente como
complejos cristalinos de constituyentes moleculares neutros que estan unidos entre si
a través de interaccionas no covalentes, pero también pueden ser un complejo de una
molécula neutra con una sal. Los cocristales se pueden preparar por cristalizaciéon por
fusidn, por recristalizacién =n solventes o por molienda fisica de los componentes
entre si - véase Chem Commun, 17, 1889-1896, por O. Almarsson y M. J. Zaworotko
(2004). Para una revisién general de complejos multicomponente, véase J Pharm Sci,
54 (8), 1269-1238, por Haleblian (agosto de 1975).

Los compuestos de la invencion también pueden existir en un estado
mesomorfico (mesofase o cristal liquido) cuando se& someten a condiciones
adecuadas. El estado mesomoérfico es intermedio entre el estado cristalino verdadero y
el estado liquido verdadero (bien fundido o bien en disolucién). EI mesomorfismo que
s& produce como resultado de un cambio en la temperatura se describe como
“"termotropico” y el que se produce como resultado de la adicién de un segundo
compeonente, tal como agua u otro disolvente, se describe como "liotropico”. Los
compuestos que tienen el potencial para formar mesofases liotroficas se describen
como "anfifilos" y consisten en moléculas que poseen un grupo de cabeza polar i6nico
(tales como -COO'Na’, -COOK” 0 -SO;Na*) o no idnico (tal como -N'N*(CH;);). Para
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mayor informacién, véase Crystals and the Polarizing Microscope por N. H. Hartshorne
y A. Stuart, 4° Edicién (Edward Arnold, 1670).

De ahora en mas, todas las referencias a los compuestos de la férmula (1)

incluyen referencias a sales, solvatos, complejos multicomponentes y sus cristales
liquidos y a solvatos, complejos multicomponentes y cristales liquidos de sus sales.
Como se ha indicado, los denominados "profarmacos" de los compuestos de
formula | también estan dentro del alcance de la invencion. Asi, algunos derivados de
compuszstos de férmula (I) que tienen poca o no tienen actividad farmacoldgica por si
mismos, cuando se administran en o sobre el cuerpo, se pueden convertir en
compuestos de férmula (I) que tienen la actividad deseada, por gjemplo, por escision
hidrolitica. Dichos derivados se denominan "profarmacos". Puede encontrarse mas

informaciéon sobre el uso de profarmacos en Pro-drugs as Novel Delivery Systems, Vol.

14, ACS Symposium Series (T. Higuchi y W. Stella) y Bioreversible Carriers in Drug

Design, Pergamon Press, 1987 (ed. E. B. Roche, American Pharmaceutical
Association).

Los profarmacos de acuerdo con la invencién pueden producirse, por jemplo,
reemplazando funcionalidades apropiadas presentzs en los compuestos de férmula |
con ciertos restos conocidos por los especialistas en la técnica como "pro-restos”
como se describe, por gjemplo, en Design of Prodrugs por H. Bundgaard (Elsevier,
1985).

Algunos ejemplos de profarmacos de acuerdo con la invencién incluyen,

cuando el compuesto de férmula | contiene un grupo funcional amina primaria o
secundaria (-NH, o -NHR donde R # H), una de sus amidas, es decir, un compuesto
en el que, como puede ser €l caso, uno 0 ambos hidrégenos del grupo funcional amino
del compuzsto de formula | se reemplaza(n) con alcanoilo (C4-Cyo).

Se pueden encontrar otros ejemplos de grupos de reemplaze de acuerdo con
los ejemplos anteriores y gjemplos de otros tipos de profarmacos =n las referencias
mencionadas anteriormente.

Ademas, ciertos compuestos de formula (1) pueden actuar por si mismos como
profarmacos de otros compuestos de férmula |.

También estan incluidos dentro del alcance de la invencion los metabolitos de
compuestos de la formula (1), es decir, compuestos formados in vivo al administrar el
farmaco. Algunos ejemplos de metabolitos de acuerdo con la invencién incluyen
(i) cuando el compuesto de férmula (I) contien2 un grupo metilo, un derivado

hidroximetilo del mismo (-CH; -> -CH,OH);
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(ii) cuando el compuesto de férmula (I) contiene un grupo alcoxi, un derivado
hidroxi del mismo (-OR -> -OH);

(iii) cuando el compuesto de férmula (I) contiene un grupo amino terciario, un
derivado amino secundario del mismo (-NR'R? -> -NHR' 0 -NHR?):

(iv) cuando &l compuesto de formula (1) contiene un grupo amina secundaria, un

derivado primario del mismo (-NHR' -NH,); y
(v) cuando &l compuesto de la formula (I) contiene un grupo amida, uno de sus

derivados d= acido carboexilico (-CONH, -> COOH).

Los compueastos de féormula (I) que contienen uno o mas atomos de carbono
asimétricos pueden existir en forma de dos o mas estereoisémeros. Cuando los
isdmeros estructurales son interconvertibles a través de una barrera de baja energia,
puede producirse isomeria tautomérica (“tautomeria"). Esta puede tomar la forma de
tautomeria de protdn en compuestos de formula | que contienen, por gjemplo, un
grupo imino, c&to u oxima, o la denominada tautomeria de valencia en compuestos
que contienen un resto aromatico. Se deduce que un solo compuesto puede presentar
mas de un tipo de isomeria.

Dentro del alcance de la presente invencion estan incluidos todos los
estereoisdbmeros, isdmeros geométricos y formas tautémeras de los compuestos de
formula (1), incluyendo los compuestos que presentan mas de un tipo de isomeria, y
mazclas de uno o mas de ellos. También se incluyen sales de adicion de acidos y de
bases en las que &l contraién es dpticamente active, por ejemplo, d-lactato o Klisina, o
racémico, por ejemplo, d-tartrato o dl-arginina.

Los isdmeros cisfrans pueden separarse por técnicas convencionales bien
conocidas por los especialistas en la técnica, por ejemplo, cromatografia y
cristalizacién fraccionada.

Las técnicas convencionales para la preparacién/aislamiento de enantibmeros
individuales incluyen sintesis quiral a partir de un precursor épticamente puro
adecuado o resolucién del racemato (o el racemato de una sal o derivado) usando, por
ejemplo, cromatografia liquida quiral de alta presién (HPLC).

De modo alternativo, el racemato (o un precursor racémico) se puede hacer
réaccionar con un compuesto épticamente activo apropiado, por ejemplo, un alcohol,
0, &n caso de que el compuesto de la férmula (l) contenga un resto 4cido o basico, una
base o acido como 1-feniletilamina o acido tartarico. La mezcla de diastereoisdmeros
resultantz pueds separarse por cromatografia y/o cristalizacién fraccionada, y uno o

los dos diasterecisdmeros puede convertirse en el(los) enantidémero(s) puro(s)
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carrespondiente(s), por medios conoridos por un especialista en la téenica.

Los compuestos quirales de la invencién (y los precursores quirales de los
mismos) pueden obtenerse en forma enantioméricamente enriquecida usando
cromatografia, tipicamente HPLC, sobre una resina asimétrica con una fase movil que
consiste en un hidrocarburo, tipicamente heptano o hexano, que contiene de 0 a 50%
en volumen de& isopropancl, tipicamente de 2% a 20%;, y de 0 a 5% en volumen de una
alquilamina, tipicamente dietilamina al 0,1%. La concentracion del eluato proporciona
la mezcla enriquecida, véase, por ejemplo, Chromatography and Separation Science
de Satinder Ahuja (Academic Press, 2003); Chiral Separation Techniques: A Practical
Approach, 3°® por Ganapathy Subramanian (Wiley, 2007).

Cuando cualquier racemato cristaliza, son posibles cristales de dos tipos
diferentes. El primer tipo &s el compuesto racémico (racemato verdadero) referido
anteriormente en el que se produce una forma homogénea de cristal que contiene
ambos enantidmeros en cantidades equimolares. El segundo tipo es la mezcla o
conglomerado racémico en &l que se producen dos formas de cristales en cantidades
equimolares, comprendizndo cada una de ellas un solo enantiémero.

Aunque ambas formas de cristales presentes en una mezcla racémica tienen
propiedades fisicas idénticas, pueden tener propiedades fisicas diferentes en
comparacion con &l racemato verdadern. Las mezclas racémicas se pueden separar
mediante técnicas convencionales conocidas por los expertos en el campo - véase,

por gjemplo, Stereochemistry of Organic Compounds de S. H. Wilen (Wiley, 1994).

La presente invencion incluye todos los compuestos farmacéuticamente
aceptables, marcados isotépicamente, de la formula (1) en los que uno o varios atomos
estan reemplazados por atomos que tisnen el mismo nlimero atémico, pero una masa
atdmica o numero masico diferente de la masa atémica o &l nimero masico que
predomina por naturaleza.

Los ejemplos de isétopos adecuados para incluir en los compuestos de la
invencién incluyen isdtopos de hidrdégeno, tales como 2H y *H, carbono, tales como
"'C, *C y "C, cloro, tal como *Cl, fluor, tal como °F, yodo, tales como ) y #|,
nitrégeno, tales como "N y N, oxigeno, tales coma '°0, 70 y 0, fésforo, tal como
%2p 'y azufre, tal como *°S.

Algunos compuestos de formula (1) marcados isotopicamente, por ejemplo, los
que incorporan un isétopo radiactivo, son Utiles en estudios de distribucién tisular de
sustrato y/o farmaco. Los isdtopos radiactivos tritio, es decir 3H, y carbono -14, es

decir *C, son particularmente Utiles para este fin en vista de que se incorporan
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faciimente y de que se dispone de medios de deteccion.

La sustitucién con isétopos mas pesados tales como deuterio, es decir ?H,
puede proporcionar determinadas ventajas terapéuticas que resultan de la mayor
estabilidad metabélica, por gjemplo, mayor periodo de conservacion o menores
requisitos de dosificaciéon, y por lo tanto en algunas circunstancias pueden ser
preferidos.

La sustitucion on isétopos de emision de positrones, tales como ''C, ®F "0y
BN, pusde ser util en estudios de topografia de emisidén d= positronas (PET) para
examinar la ocupacion de un receptor por un sustrato.

Los compuestos de férmula (1) marcados isotdpicamente se pueden preparar
de manera general mediante técnicas convencional2s conocidas por los expertos en la
técnica 0 mediante procesos analogos a los descritos &n los Ejemplos y Preparaciones
que se acompafian, usando un reactivo marcado isotépicamente apropiado en lugar
del reactivo no marcado empleado anteriormente.

Los solvatos farmacéuticaments aceptables de acuerdo con la invencién
incluyen aquellos en los que el disolvente d= cristalizacién puede sustituirse con un
is6topo, por gjemplo, D,0, ds-acetona, ds-DMSO.

Los compuestos de la férmula (I) se pueden evaluar en cuanto a sus
propiedades biofarmacéuticas, tales como solubilidad y estabilidad de la solucion (a
través del pH), permeabilidad, etc., a fin de seleccionar la forma de dosificacién mas
apropiada y la ruta de administracion de la indicacién propuesta.

Los compuszstos de la invencion destinados a uso farmacéutico se pueden
administrar como productos amorfos o cristalinos. Pueden ohtenerse, por ejemplo,
como bloques sélidos, polvos o peliculas por métodos tales como precipitacion,
cristalizacion, liofilizaciéon, secado por pulverizaciéon ¢ secado por evaporacién. Se
puede usar para este propdsito el secado por microondas o por radiofrecuencia.

Se pueden administrar solos o combinados con uno o mas compuestos
distintos de la invencién o combinados con uno o mas farmacos distintos (o en
cualquiera de sus comhinaciones). En general, se pueden administrar como una
formulacion junto con uno o mas =xcipientes farmacéuticamente aceptables. El
término 'excipiente’ se emplea en la presente memoria para describir cualquier
ingredientz que no sea &l compuesto(s) de la invencién, como por gjemplo diluyentes,
vehiculos y adyuvantes. La eleccion del excipiente dependera en gran medida de
factores tales como &l modo de administracion espexifico, el efecto del excipiente

sobre la solubilidad y estabilidad, y la naturaleza de la forma de dosificacion.



10

15

20

30

o
N

33

Composiciones farmacéuticas adecuadas para la liberaciéon de compuestos de
la presente invencién o métodos para su preparacion seran facilmente evidentes para

los expertos en la técnica. Dichas composiciones y métodos para su preparacion

pueden encontrarse, por &emplo, en Remington's Pharmaceutical Sciences, 19°
Edicién (Mack Publishing Company, 1995).

Los compuestos de la invencion se pueden administrar por via oral. La
administracién oral puede implicar la deglucion, de tal forma que €l compuesto entre
en &l tracto gastrointestinal y/o la administracién bucal, lingual o sublingual por medio
de la cual el compuesto entra en la corriente sanguinea directamente desde la boca.

Formulaciones adecuadas para la administracion oral incluyen sistemas
sélidos, semisolidos y liquidos, tales como comprimidos; capsulas blandas o duras que
contienen multi- o nanoparticulas, liquidos o polvos; pastillas (incluyendo las rellenas
de liquido); chicles; geles; formas de dosificacion que se dispersan rapidamente;
peliculas; dvulos; pulverizadores; y parches bucales/muco-adhesivos.

Las formulaciones liquidas incluyen suspensiones, soluciones, jarabes vy
glixires. Tales formulaciones pueden emplearse como cargas en capsulas blandas o
duras (hechas, por ejemplo, de gelatina o hidroxipropilmetilcelulosa) y tipicamente
comprenden un vehiculo, por &emplo, agua, etanol, polietilenglicol, propilenglicol,
metilcelulosa o un aceite adecuado, y uno ¢ mas agentes emulsionantes y/o agentes
de suspznsidn. Las formulaciones liquidas también se pueden preparar por disolucién
de un sélido, por @jemplo, a partir de un sobrecito.

Los compuestos de la invencidn también se pueden utilizar en formas
farmacéuticas de disclucion rapida, de disgregacion rapida, tales como las descritas
en Expert Opinidn in Therapeutic Patents, 11 (6), 981-986, por Liang y Chen (2001).

Para las formas de dosificacién de comprimidos, dependiendo de la dosis, el
farmaco puede constituir desde 1% en peso a 80% en peso de la forma de
dosificacién, mas tipicamentz de 5% en peso a 60% en peso de la forma de
dosificacion. Ademas del farmaco, los comprimidos generalmente contienen un
disgregante. Los gjemplos de sustancias disgregrantes incluyen almiddn glicolato
so6dico, carhovimetilcelulosa sédica, carboximetilcelulosa calcica, croscarmelosa
sodica, crospovidona, polivinilpirrolidona, metilcelulosa, celulosa microcristalina,
hidroxipropilcelulosa sustituida con alquilo inferior, almidén, almidén pregelatinizado y
alginato sédico. En general, el disgregante comprendera de 1°: en peso a 25% en
peso, preferiblemente de 5% en peso a 20% en peso de la forma farmacéutica.

Los aglutinantes se usan generalmente para conferir cualidades cohesivas a la
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formulacién de comprimido. Los aglutinantes adecuados incluyen celulosa
microcristalina, gelatina, azicares, polietilenglicol, gomas naturales y sintéticas,
polivinilpirrolidona, almidén pregelatinizado, hidroxipropilcelulosa e
hidroxipropilmetilcelulosa. Los comprimidos también pueden contener diluyentes, tales
como lactosa (monohidratada, monohidratada secada por pulverizacién, anhidra y
similares), manitol, xilitol, dextrosa, sacarosa, sorbitol, celulosa microcristalina, almidén
y fosfato célcico dibasico dihidrato.

Los comprimidos también pueden comprender opcionalmente agentes
tensioactivos, tales como laurilsulfato sédico y polisorbato 80, y deslizantes tales como
disxido de silicio y talco. Cuando estan presentes, los agentes tensioactivos pueden
constituir de 0,2% en peso a 5% en peso del comprimido, y los deslizantes pueden
constituir de 0,2% =n peso a 1% en peso del comprimido.

Los comprimidos generalmente también contienen lubricantes tales como
gstearato de magnesio, estearato de calcio, estearato de zinc, estearilfumarato de
sodio, y mezclas de estearato de magnesio con laurilsulfato de sodio. Los lubricantes
constituyen generalmente de 0,25% en peso a 10% en peso, preferiblemente de 0,5%
en peso a 3% =n peso del comprimido.

Otros ingredientes posibles incluyen antioxidantes, colorantes, agentes
aromatizantes, conservantas y agentes para enmascarar €l sabor.

Los comprimidos a titulo de ejemplo contienen hasta aproximadamente 80% de
farmaco, desde aproximadament= 10% en peso hasta aproximadamente 90%: en peso
de aglutinante, desde aproximadamente 0% en peso hasta aproximadamente 85% en
peso de diluyente, desde aproximadamente 2% en peso hasta aproximadamente 10%
en peso de disgregante y desde aproximadamente 0,25% en peso hasta
aproximadamente 10% en peso de lubricante.

Las mezclas de comprimidos pueden comprimirse directamente o por medio de
un rodillo para formar comprimidos. Las mezclas o porciones de mezclas de
comprimidos, como alternativa, pueden granularse en hiimedo, en seco o en estado
fundido, puedzn coagularse en estado fundido o pueden extruirse antes de formar los
comprimidos. La formulacién final pusden comprender una o mas capas y puade estar
recubierta o sin recubrir; incluse pueds= estar encapsulada.

La formulacién de comprimidos se describe en "Pharmaceutical Dosage Forms:
Tablets, Vol. 1, por H. Lieberman y L. Lachman (Marcel Dekker, Nueva York, 1980).

Las peliculas orales consumibles para uso humano veterinario tipicamente son

formas de dosificacién en pelicula fina hinchable en agua o soluble en agua
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tipicamente flexihles que pueden disolverse rapidamente o que son mucoadhesivas
tipicamente compranden un compuesto de férmula |, un polimero formador de pelicula,
un aglutinante, un disolvente, un humectante, un plastificante, un estabilizante o
emulsionants, un agente para modificar la viscosidad y un disolvente. Algunos
componentes de la formulacién pueden realizar mas de una funcién.

El compuesto de férmula (I) puede ser soluble o insoluble en agua. Un
compuesto solublz en agua comprende tipicamente de 15 en peso a 80% en peso,
mas tipicamente de 20% en peso a 50% en peso de los solutos. Los compuestos
menos solubles pueden comprender una mayor proporcidn de la composicion,
tipicamente hasta 88%: en peso de los solutos. Como alternativa, el compuesto de
formula (1) puede estar en forma de microesferas multiparticuladas.

El polimero formador de pelicula puede seleccionarse entre el grupo que
consiste en polisacaridos naturales, proteinas o hidrocoloides sintéticos y tipicamente
esta presentes en el intervalo de 0,01 a 99% en peso, mas tipicamente en el intervalo
de 30 a 80% en peso.

Otros posibles ingredientes incluyen antioxidantes, colorantes, aromatizantes y
potenciadores del sabor, conservantes, agentes estimuladores de la saliva, agentes de
refrigeracién, codisolventes (incluyendo aceites), emolientes, agentes para
proporcionar volumen, agentes antiespumantes, tensioactivos y agentes para
enmascarar €l sabor.

Las peliculas de acuerdo con la invencién por regla general se preparan
secando por evaporacién peliculas acuosas finas aplicadas como un recubrimiento
sobre un soporte o papel desprendible. Esto puede realizarse en una estufa o tinel de
secado, tipicamente una recubridora-secadora combinada o por medio de licfilizacion
o al vacio.

Las formulaciones sélidas para administracion oral se pueden formular para
liberaciéon inmediata y/o para liheracidon modificada. Las formulacionas de liberacion
modificada incluyen liberacién retardada, sostenida, por pulsos, controlada, dirigida y
programada.

En la patente US n° 6.106.864 se describen formulaciones de liberacion

modificada adecuadas para los fines de la invenciéon. En Pharmaceutical Technology

On-line, 25(2), 1-14, de Verma et al (2001) se encuentran detalles de otras
tecnologias de liberacién adecuadas tales como dispersiones de alta energia y
particulas osméticas y recubiertas. El uso de goma de mascar para conseguir la
liberacién controlada s= describe en el documento WO 00/35298.
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Los compuestos de la invencién también se pueden administrar directamente
en el torrente sanguineo, en el musculo 0 en un érgano interno. Los medios
adecuados para la administracién parenteral incluyen la administracion intravenosa,
intraarterial, intraperitoneal, intratecal, intraventricular, intrauretral, intraesternal,
intracraneal, intramuscular, intrasinovial y subcutanea. Los dispositivos adecuados
para la administracién parenteral incluyen inyectores de aguja (incluyendo microaguja),
inyectores sin aguja y t&écnicas de infusian.

Las formulaciones parenterales son tipicamente disoluciones acuosas que
pueden contener excipientes tales como sales, carbohidratos y agentes tamponantes
(preferiblemente a un pH de 3 a 9), pero para algunas aplicaciones, se pueden
formular mas adecuadamente como una disolucién no acuosa estéril o como una
forma seca que se tiene que usar junto con un vehiculo adecuado tal como agua
estéril, sin pir6genos.

La preparacién de formulacionss parenterales en condiciones estériles, por
ejemplo, por liofilizacién, se puede conseguir facilmente usando técnicas
farmacéuticas normalizadas muy conocidas para los especialistas en la técnica.

La solubilidad de los compuestos de férmula (I) usados en la preparacion de
soluciones parenterales se puede aumentar usando técnicas de formulacién
adecuadas, tales como la incorparacién de agentes potenciadores de la solubilidad.

Las formulaciones para administracion parentzral pueden formularse para ser
de liberacion inmediata y/o modificada. Las formulaciones de liberacion modificada
incluyzn libzracion retardada, sostenida, por pulsos, controlada, dirigida y programada.
Asi, los compuestos de la invencion se pueden formular como una suspensidén o como
un soélido, semisdlido o liquido tixotrépico para administrar como un depdsito
implantado que provee una liberacion modificada del compuesto activo. Los ejemplos
de tales formulaciones incluyen stents revestidos con farmacos y semisélidos, y
suspensiones que comprenden microesferas de acido poli{di-lactico-coglicélico)
(PGLA) cargadas con farmaco.

Los compuestos de la invencion también se pueden administrar por via topica,
de forma (intra)dérmica o transdérmica, a la piel o la mucosa. Las formulaciones
tipicas para este fin incluyen geles, hidrogeles, lociones, soluciones, cremas,
pomadas, polve fino, vendajes, espumas, peliculas, parches cutaneos, obleas,
implantes, esponjas, fibras, vendas y microemulsiones. También se pueden usar
liposomas. Los vehiculos tipicos incluyen: alcohol, agua, aceite de parafina, vaselina

liquida, vaselina hlanca, glicerina, polietilenglicol y propilenglicol. Se pueden incorporar



15

20

25

30

37

potenciadores de la penetracién - véase, por gjemple, J Pharm Sci, 88 (10), 955-958,
de Finnin y Morgan (octubre de 1999).

Otros medios de administracion tépica incluyen liberacién por elzctroporacion,
iontoforesis, fonoforesis, sonoforesis & inyeccion con microagujas o sin agujas (por
ejemplo, Powdzrject™, Bioject™, etc.).

Las formulaciones para administracion topica se pueden formular para que
sean de liberacion inmediata y/o modificada. Las formulaciones de liberaciéon
modificada incluyen liberacién retardada, sostenida, por pulsos, controlada, dirigida y
programada.

Los compuestos de la invencién también se pueden administrar por via
intranasal o por inhalacién, tipicamente en forma de un polvo seco (ya sea solo, como
una mezcla, por gjemplo, en una mezcla seca con lactosa, 0 como un componente
particulado mixto, por gjemplo, mezclado con fosfolipidos, como fosfatidilcolina) de un
inhalador de polvo seco, como un esprai en aerosel de un recipiente presurizado,
homba, esprai, atomizador (preferentemente un  atomizador  usando
electrohidrodinamica para producir una nigbla fina), o nebulizador con o son el uso de
un  propelente  apropiado como  1,1,1,2-tetrafluoroetanoc o 1,1,1,2,3,3,3-
heptafluoropropano, o como Jotas nasales. Para uso intranasal, el polvo puede
comprender un agente hioadhesivo, por ejemplo quitosana o ciclodextrina.

El envase presurizado, bomba, pulverizador, atomizador o nebulizador contiene
una disolucién o suspensién del (de los) compuesto(s) de la invencion que comprende,
por gjemplo, etanol, etanol acuoso o un agente alternativo adecuado para dispersar,
disolver o prolongar la liheracién del producto activo, uno o mas propulsores como
disolvente y un tensicactivo opcional, tal como trioleato de sorbitan, acido oleico o un
acido oligolactico.

Antes de su uso en un polvo seco o en una formulacion en suspension, la
sustancia medicinal se& microniza a un tamafo adecuado para la administracion por
inhalacion (tipicamentz inferior a 5 micrémetros). Esto se puede lograr por cualquier
método de molienda adecuado, por gjemplo mediante molienda por chorro en espiral,
molienda por chorro en lecho fluido, elaboracion con fluido supereritico para formar
nanoparticulas, homogeneizacion a alta presion o secado por atomizacion.

Las capsulas (hechas, por gjemplo, de gelatina o hidroxipropilmetilcelulosa),
blisteres y cartuchos para usar en un inhalador o insuflador se pueden formular para
contener una mezcla en polvo del compuesto de la invencién, una base de polvo

adecuada tal como lactosa o almidén, y un modificador del rendimiento tal como /-
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leusina, manitol o estearato magnésico. La lactosa puede ser anhidra o puede estar en
forma del monohidrato, preferiblemente esta uvltima. Otros excipientes adecuados
incluyen dextrano, glucosa, maltosa, sorbitol, xilitol, fructosa, sacarosa y trehalosa.

Una formulacién en solucién adecuada para uso en un atomizador gue usa la
electrohidrodinamica para producir una niebla fina puede contener de 1 pg a 20 mg del
compuesto de la invencién por actuacioén, y €l volumen de actuacion puede variar de 1
pl @ 100 pl. Una formulacién tipica puede comprender un compuesto de formuia |,
propilenglicol, agua estéril, etanol y cloruro sédico. Los disolventes alternativos que se
pueden utilizar en lugar del propilenglicol incluyen glicerol y polietilenglicol.

A las formulaciones de la invenciéon destinadas a la administracion
inhalada/intranasal se les pueden afiadir aromatizantes adecuados tales como mentol
y levomentol, o edulcorantzs tales como sacarina o sacarina sédica.

Las formulaciones para administracion inhalada/intranasal se pueden formular
para liberacion inmediata y/o modificada utilizando, por ejemplo, PGLA. Las
formulaciones de liberacion modificada incluyzn liberacién retardada, sostenida, por
pulsos, controlada, dirigida y programada.

En el caso de inhaladores de polvo seco y aerosoles, la unidad de dosificacion
s& determina por medio de una valvula que suministra una cantidad medida. Las
unidades de acuerdo con la invencién tipicamente se disponen para administrar una
dosis medida o "soplo" que contiene d= 0,001 pg a 10 mg del compuesto de férmula
(). La dosis diaria total estara tipicamente en el intervalo de 0,001 mg a 40 mg, que
pueden administrarse en una dosis Gnica o, mas habitualmente, como dosis divididas
a lo largo del dia.

Los compuestos de la invencidon se pueden administrar por via rectal o vaginal,
por gjemplo, en forma d= un supositorio, supositorio vaginal 0 enema. La manteca de
cacao &3 una bhase tradicional para supositorios, pero se pueden utilizar diferentes
alternativas, segun proceda.

Las formulaciones para administracién rectal/vaginal pueden formularse para
que sean de liberacidén inmediata y/o modificada. Las formulaciones de liberacion
modificada incluyen liberacion retardada, sostenida, por pulsos, controlada, dirigida y
programada.

Los compuestos de la invencién también se pueden administrar directamente
en los ojos o en el oido, por regla general en forma de gotas de suspension o solucion
micronizada en solucién salina esterilizada, de pH ajustado € isotdnica. Otras

formulaciones adecuadas para la administracion ocular y 6tica incluyen pomadas,
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geles, implantes biodegradables (p.gj., esponjas de geles absorbibles, colageno) y no
biodegradables (p.gj., silicona), sellos, lentes y sistemas particulados o vesiculares,
tales como niosomas o liposomas. Un polimero tal comao acido poliacrilico
entrecruzado, alcohol polivinilico, acido hialurénico, un polimero celulésico, por
gjemplo, hidroxipropilmetilczlulosa, hidroxietilcelulosa o metilcelulosa, o un polimero
heteropolisacarido, por

gjemplo, goma gelano, se pueden incorporar junto con un conservante, por gjemplo
clorure de benzalconio. Dichas formulaciones también se pueden administrar por
iontoforesis.

Las formulaciones para administracion ocular/ética pueden formularse para
lineracién inmediata y/o modificada. Las formulaciones de liberacién modificada
incluyen liberacién retardada, sostenida, por pulsos, controlada, dirigida o programada.

Los compuestos de la invencidn se pueden combinar con entidades
macromoleculares solubles, tales como ciclodextrina y sus derivados adecuados o
polimeros que contienzn polietilenglicol, con el fin de mejorar su solubilidad, velocidad
de disolucion, enmascaramiznto del sabor, biodisponibilidad y/o estabilidad para usar
en cualquiera de los modos de administraciéon mencionados anteriormente.

Se ha descubierto que los complejos de farmaco-ciclodextrina, por ejemplo,
son generalmente utiles para la mayoria de las formas de dosificacion y vias de
administraciéon. S& pueden usar tanto complejos de inclusion como complejos de otro
tipo. Como alternativa para dirigir la formacién de complejos con el farmaco, se puede
utilizar la ciclodextrina como aditivo auxiliar, es decir, como vehiculo, diluyente o
solubilizante. Las mas usadas para estos fines son alfa-, beta- y gamma ciclodextrinas,
de las que pueden encontrarse ejemplos en las solicitudes de patentes internacionales
N* WO 91/11172, WO 94/02518 y WO 98/55148.

En la medida en que puede ser deseable administrar una combinacién de
compuestos activos, por ejemplo, con &l propésito de tratar una enfermedad o dolencia
particular, esta dentro del alcance de la presente invencion, que se puedan combinar
convenientemente dos o mas composiciones farmacéuticas, al menos una de las
cuales contiene un compuesto de acuerdo con la invencién, en forma de un estuche
adecuado para la co-administracion de las composiciones.

Por lo tanto, &l estuche de la invencion comprende dos o mas composiciones
farmacéuticas separadas, al menos una de las cuales contiene un compuesto de
férmula (1) de acuerdo con la invencién, y medios para mantener separadas dichas
composiciones, tales como un envase, botella dividida, o paquete de lamina dividida.
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Un gjemplo de tal estuche es el hlister conocido usado para empaquetar comprimidos,
capsulas y similares.

El estuche de la invencidn es particularmente adecuado para administrar
diferentes formas de dosificacion, por ejemplo, oral y parenteral, para administrar las
composiciones separadas en intervalos de dosificacion diferentes, o para valorar las
composiciones separadas entre si. Para ayudar al seguimiento del tratamiento, el
estuche comprende tipicamente instrucciones para la administracién, y puede disponer
de un denominado recordatorio.

Para la administracion a pacientes humanos, la dosis diaria total de un
compuesto de la invencidén esta tipicament= en el intervalo de 0,01 mg a 2000 mg
dependiendo, por supuesto, del modo de administracién. En otra realizacion de la
presente invencién, la dosis diaria total de un compuesto de la invencidén esta
tipicamente en el intervalo de 0,1 mg a 500 mg. Incluso en otra realizacion de la
presentz invencion, la dosis diaria total de un compuesto de la invencién esta
tipicamente en el intervalo de 1 m3 a 300 mg. La dosis diaria total se puede
administrar en dosis GOnicas o divididas y puede, segun el criterio del médico, estar
fuera del intervalo tipico descrito en la presente.

Estas dosificaciones se basan &n un sujeto humano medio que tiene un peso
de aproximadamente 60 kg a 70 kg. El médico podra determinar facilmente dosis para
sujetos cuyo peso esté fuera de este intervalo, tales como nifios y personas de edad
avanzada.

Se ha descubierto ahora que un compuesto de férmula (I) o su sal o solvato
farmacéuticamente aceptable, o bien solo o combinado con uno o mas agentes
activos, es particularmente Util para el tratamiento de una enfermedad, afeccion o
trastorno mediado por 5-LO.

Seguin una realizacion preferida, la enfermedad, afeccién o trastorno mediado
por §-LO se refiere a enfermedades, afecciones o trastornos de las vias respiratorias
alérgicos y no alérgicos.

Los ejemplos de enfermedades, afecciones o trastornos alérgicos o no
alérgicos incluyen las enfermedades, trastornos y afecciones seleccionadas del grupo
que consiste en:
> asma de cualquier tipo, &tiologia, o patogénesis, en particular asma que es un
miembro seleccionado del grupo que consiste en asma atépica, asma no atdpica,
asma alérgica, asma atbpica bronquial mediada por IgE, asma bronquial, asma
esencial, asma verdadera, asma intrinseca causada por alteraciones patofisiclogicas,
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asma extrinseca causada por factores ambientales, asma esencial de causa
desconocida o no aparente, asma bronquitica, asma enfisematosa, asma inducida por
gjercicio, asma inducida por alergenos, asma inducida por aire frio, asma ocupacional,
asma infecciosa causada por infeccién bacteriana, fangica, de protozoos, o virica,
asma no alérgica, asma incipiente y sindrome sibilante de la infancia,
> hroncoconstriccidn cronica o aguda, bronquitis cronica, obstruccién de las vias
respiratorias pequefas y enfisema,
> enfermedades obstructivas o inflamatorias de las vias respiratorias de cualguier
tipo, ectiologia o patogenia, en particular cualquier enfermedad obstructiva o
inflamatoria de las vias respiratorias que &s un miembro seleccionado entre el grupo
que consiste en neumonia eosinofilica crénica, enfermedad pulmonar obstructiva
cronica (EPOC), EPOC que incluye bronquitis crénica, enfisema pulmonar o disnea
asociada o no asociada con EPOC, EPOC que se caracteriza por una obstruccion de
las vias respiratorias progresiva e irreversible, sindrome de distrés respiratorio en
adultos (ARDS), exacerbacién de la hiperreactividad de las vias respiratorias
consecuente a otra terapia de farmacos y enfermedad de las vias respiratorias que se
asocia con la hipertension pulmonar,
> bronquitis de cualquier tipo, eticlogia o patogenia, en particular bronquitis que
€s un miembro seleccionado entre el grupo que consiste en hronquitis aguda,
bronquitis laringotraqueal aguda, bronquitis araquidica, bronquitis catarral,
laringotraqueobronquitis, bronquitis seca, bronquitis asmatica infecciosa, bronquitis
productiva, estafilococos o bronquitis por estafilococos y bronquitis vesicular,
> lesién pulmonar aguda,
> bronquiectasia de cualquier tipo, etiologia o patogenia, en particular
bronquiectasia que es un miembro seleccionado entre el grupo que consiste en
bronquiectasia cilindrica, bronquiectasia sacciforme, bronquiectasia fusiforme,
bronquiectasia capilar, bronquigctasia quistica, bronquiectasia seca y bronquiectasia
folicular.

Segun otra realizacién, las enfermedades mediadas por 5-LO incluyen ademas

aquellas mencionadas en la Tabla |:

Tabla |
(a) inflamacién, que incluye pero no se limita a, inflamacion de las vias respiratorias
inducida por tabaco y tos potenciada por inflamacion,
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(b) artritis, por ejemplo artritis reumatoid=za, espondiloartropatias, lupus eritematoso
sistémico, artritis juvenil, artrosis y artritis gotosa;

(¢) neuroinflamacion;

(d) dolor (es decir, el uso de los compuestos como analgésicos), como dolor
nociceptive o neuropatico;

(e) fiebre (es decir, uso de los compuestos como antipiréticos);

(f) sarcoidosis pulmonar y silicosis;

(9) enfermedades cardiovasculares, tales como ateroesclerosis, infarto agudo de
miocardio (como indicio de post-infarto agudo de miocardio), trombosis, insuficiencia
cardiaca congestiva y lesion de revascularizacién cardiaca, complicaciones asociadas
con hipertension arterial y/o insuficiencia cardiaca tal como dafio de érgano vascular;
(h) cardiomiopatia;

() accidente cerebrovascular, como accidente cerebrovascular isquémico y
hemorragico;

() isquemia, como isquemia cerehral e isquemia por bypass cardiaco/coronario o
lesiéon de miocardio inducida por isquemia;

(k) lesion por reperfusion, incluyendo lesién por reperfusion post-isquémica;

(1) lesién por revascularizacion renal,

(m) edema cerebral o lesidn cerebral;

(n) neurotraumatismo y traumatismo cerebral, como traumatismo craneal externo;

(o) trastornos neurodegenerativos;

(p) trastornos del sistema nervioso central (éstos incluyen, por gjemplo, trastornos que
tienen un components inflamatorio o apoptético), tales como enfermedad de
Alzheimer, enfermedad de Parkinson, enfermedad de Huntington, esclerosis lateral
amiotréfica, miastenia grave, lesion de la médula espinal y neuropatia periférica;

(q) hepatopatia;

(r) hipercolesterolemia y dislipidemias;

(s) afecciones gastrointestinales que incluyen gastritis, varices gastricas, enfermedad
inflamatoria de los intestinos, enfermedad de Crohn, gastritis, sindrome del intestino
irritable y enfermedades ulcarosas, por gjemplo cclitis ulcerosa y Ulcera gastrica;

(t) nefritis;

(u) enfermedades oftalmolégicas, tales como: retinitis, retinopatias (como retinopatia
diabética), uveitis, fotofobia ocular, atrofia no glaucomatosa del nervio Gptico vy
degeneracién macular relacionada con la edad (ARMD, por sus siglas en inglés)
(como la forma atréfica de la ARMD);
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(v) afecciones oftalmoldgicas, tales como. rechazo del injerto cornfaml
neovascularizacion ocular, neovascularizacion de la retina, (como neovascularizacion
posterior a una lesion o infeccién, y fibroplasia retrolenticular;

(w) glaucoma, como glaucoma primario de angulo abierto (POAG, por sus siglas en
inglés), glaucoma primario de angulo abierto de comienzo juvenil, glaucoma de angulo
cerrado, glaucoma pseudoexfoliativo, neuropatia 6ptica isquémica anterior (AION, por
sus siglas en inglés), hipertensidon ocular, sindrome de Reiger, glaucoma de tensién
normal, glaucoma neovascular, inflamacién ocular y glaucoma inducido por
corticoesteroides;

(x) lesion aguda del tejido ocular y traumatismos oculares, tales como: glaucoma
postraumatico, neuropatia optica traumatica y oclusién de la arteria central de la retina
(CRAO, por sus siglas en inglés);

(y) diabetes que incluye diabetes de tipo | y diabetes de tipo I,

(2) nefropatia diabética;

(aa) afecciones relacionadas con la piel tales como: soriasis, eccema, quemaduras,
dermatitis, formacion del queloide, formaciéon de tejido cicatricial, escleroderma y
trastornos angiogénicos;

(bb) infecciones viricas y bacterianas, como: septicemia, choque septicémico,
septicemia gram-negativa, paludismo, meningitis, infecciones oportunistas, caquexia
secundaria a infeccibn o cancer, caquexia secundaria a sindrome de
inmunodeficiencia adquirida (SIDA), SIDA, infeccidbn complgja relacionada con el SIDA
(ARC por sus siglas en inglés), neumonia, infecciones por el virus del herpes simple,
infecciones por rinovirus y virus del herpes;

(cc) mialgias debido a infeccidn,

(dd) gripe;

(ee) chogque endotdxico;

(ff) sindrome de choque toxico;

(gg9) enfermedad autoinmunitaria, como r=accién del injerto contra el hospedador y
rechazos de aloinjertos;

(hh) enfermedades de resorcién 6sea, como osteoporosis;

(ii) esclerosis multiple;

(jj) trastornos del aparato reproductor femenino, como endometriosis, dismenorrea,
vaginitis y candidiasis;

(kk) afecciones patolégicas pero no malignas, como hemangiomas (como

hemangiomas infantiles), angiofibroma de la nasofaringe y necrosis avascular osea;
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(mm) tumores/neoplasia benignos y malignos, incluyendo cancer de cualquier clase,
tales como: céncer colorrectal, cancer cerebral, cancer dseo, neoplasia derivada de
células epiteliales (carcinoma epitelial) tales como: carcinoma de células basales,
adenocarcinoma, cancer gastrointestinal, tales como: cancer labial, cancer bucal,
cancer esofagico, cancer del intestino delgado y cancer de estémago, cancer de colon,
cancer de higado, cancer de vejiga, cancer de pancreas, cancer de ovario, cancer
cervical, cancer de pulmén, cancer de mama, cancer de piel, tales como tumores
malignos espinocelulares y basocelulares, cancer de préstata, carcinoma de células
renales, enfermedad de Hodgkin y otros tumores malignos conocidos que afectan a las
células epiteliales por todo el cuerpo;

(nn) lupus eritematoso sistémico (SLE, por sus siglas en inglés);

(00) angiogénesis, incluyendo neoplasia;

(pp) metastasis;

(qg) enfermedad fibrética;

(rr) hemorragia;

(ss) coagulacion;

(tt) respuestas d= fase aguda como aquellas observadas en infecriones y septicemia y
durante el choque (p. €j.,

(uu) choque septicémico, choque hemodinamico, etc.);

(vv) anorexia;

(ww) infeccién micobacteriana;

(xx) pseudorrabia;

(yy) rinotraqueitis;

(zz) VIH;

(aaa) sarcoidosis;

(hbb) virus del herpes, incluyendo virus del herpes simple de tipo 1 (HSV-1), virus del
herpes simple de tipo 2 (HSV-2);

(ccc) citomegalovirus (CMV);

(ddd) virus varicela-zoster (VZV);

(eee) virus Epstein-Barr;

(fff) herpesvirus-6 (HHV-8) humano;

(99g) harpesvirus-7 (HHV-7) humano, herpesvirus-8 (HHV-8) humano;

(hhh) miogénesis;

(iii) superproduccién de mucina, y/o hipersecrecion mucosa;

(i) alergia, incluyendo rinitis alérgica;
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(KKk) destruccién de tejido;
(lry signos y sintomas tales como tos disneica;
(mmm) trastornos de la sangre, incluyendo anemia aplasica;
(nnn) espondiloartopatias, incluyende espondiloanrosis lumbar y espondiloartrosis
lumbar;
(000) trastornos del aparato reproductor masculino;
(ppp) cefalea, que incluye migrafa, cefalea por problemas en los senos paranasales y
cefaleas tensionales;
(999) dolor dental,
(rrr) fiebre reumatica;
(sss) lesiones o trastornos del tejida sonectivo;
(ttt) obesidad;
(uuu) trastornos y enfermedades pulmonares (p. gj., lesién alveoclar hiperdxica);
(vwv) calculo renal;
(www) cicatrizacion de heridas;
(xxx) lesiones leves;
(yyy) daiio por radiacién;
(zzz) bursitis;
(aaaa) enfermedades vasculares;
(kbbb) edema pulmonar;
(ccee) conjuntivitis;
(dddd) tendinitis;
(eeee) demencias corticales;
(ffff) gingivitis;
(9999) inflamacién que ocurre después de una lesion;
(hhhh) periarteritis nodosa;
(iiii) tiroiditis;
(kkkK) polimiositis;
(M) sindrome de Behcet;
(mmmm) sindrome nefritico;
(nnnn) hipersensibilidad, y
(nooo) trastornos cognitivos, incluyen deterioro cognitivo leve y déficit cognitivo de
esquizofrenia, trastorno bipolar y ADHD.
En otra realizacion preferida, la enfermedad, afeccién o trastorno mediado por
5-LO se refiere al dolor. El dolor puede incluir dolor nociceptivo o neuropatico. En esta
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realizacidn el agente(s) activo adicional puede incluir un analogo de GABA tal como
gabapentina o pregabalina, un opioide tal como morfolina, un antiinflamatorio no
esteroideo (AINE), un inhibidor de COX-2, un esteroide o un modulador de la via
eicosanoide.

El dolor fisiolégico &s un mecanismo protector importante disefiado para
advertir del peligro de estimulos potencialmente perjudiciales del medio exterior. El
sistema funciona a través de una serie especifica de neuronas sensoriales primarias y
se activa por estimulos nocivos a través de mecanismos de transduccion periférica
(vease Millan, 1999, Prog. Neurobiol, 57, 1-164 como revision). Estas fibras
sensoriales se conocen como nociceptores y, d& manera caracteristica, son axones de
pequeiio diametro con lentas velocidades de conduccidn. Los nociceptores cadifican la
intensidad, duracién y calidad de los estimulos nocivos y en virtud de su proyeccién
organizada topograficamente hacia la médula espinal, la localizacién de los estimulos.
Los nociceptores se encuentran en fibras nerviosas nociceptivas de las cuales hay dos
tipos principales, fibras A-delta (mielinizadas) y fibras C (no mielinizadas). La actividad
generada por la entrada del nociceptor se transfiere después de un procesamiento
complejo en el cuerno dorsal, directamente o a través de los nlclecs de transmision
del tallo cerebral al tdlamo ventrobasal y después a la corteza, donde se genera la
sensacion del dolor.

El dolor generalmente puede clasificarse como agudo o crénico. El dolor agudo
empieza de manera repentina y tiene corta duraciéon (normalmente doce semanas o
menos). Normalmente esta asociado con una causa espzcifica tal como una lesion
especifica y a menudo es intenso y severo. Es el tipo de dolor que puede aparecer
después de lesiones especificas debidas a una operacién quirdrgica, un trabajo dental,
un esguince o una torcedura. El dolor agudo generalmente no produce una respuesta
psicolégica persistznte. Por el contrario, €l dolor crénico es dolor a largo plazo,
tipicamente que persiste durante mas de tres meses y ocasiona problemas
psicolégicos y emocionales significativos. Son gjemplos comunes de dolor crénico el
dolor neuropatico (por e&jemplo, neuropatia diabética dolorosa, neuralgia
postherpética), sindrome del tanel del carpo, dolor de espalda, dolor de cabeza, dolor
por cancer, dolor artritico y dolor crénico postquirtrgico.

Cuando en el tejido corporal se produce una lesion sustancial, por una
enfermedad o traumatismo, se alteran las caracteristicas de la activacion de
nociceptoras y s& produce una sensibilizacion en la periferia, localmente alrededor de

la lesion y centralmente donde terminan los nociceptores. Estos efectos conducen a
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una elevacion de la sensacién de dolor. En el dolor agudo, estos mecanismos pueden
ser dtiles en la promocién de comportamientos protectores que pueden facilitar que
tengan lugar procesos de reparacion. Lo normal seria esperar que la sensibilidad
volviera a la normalidad una vez curada la lesidn. Sin embargo, en muchos estados de
dolor crdnico, la hipersensibilidad dura mucho mas tiempo que el proceso de curacion
y a menudo se debe a una lesién del sistema nervioso. Esta lesién a menudo ocasiona
anormalidades en las fibras nerviosas sensoriales asociadas con una maladaptacion y
una actividad aherrante (Woolf & Salter, 2000, Science, 288, 1765-1788).

El dolor clinico esta presente cuando las molestias y una sensibilidad anormal
son caracteristicas entre los sintomas del pacientz. Los pacientes tienden a ser
bastante heterogéneos y pueden presentar diferentes sintomas de dolor. Estos
sintomas incluyen: 1) dolor espontaneo que puede ser sordo, de ardor o punzante; 2)
respuestas exageradas de dolor frente a estimulos nocivos (hiperalgesia); y 3) el dolor
se produce por estimulos normalmente inocuos (alodinia - Meyer et al., 1994,
Texthook of Pain 13-44). Aunque los pacientes que padecen diversas formas de dolor
agudo y cronico puedesn tener sintomas similares, los mecanismos subyacentes
pueden ser diferentes y, por lo tanto, pueden requerir diferentes estrategias de
tratamiznto. Por lo tanto, &l dolor tamhién puede dividirse en varios subtipos diferentes
de acuzrdo con diferent2 patofisiologia, incluyendo el dolor nociceptivo, inflamatorio y
neuropatico.

El dolor nociceptive se induce por una lesidn tisular o por estimulos intensos
con posibilidad de producir dafto. Los aferentes del dolor se activan por transduccion
de estimulos por nociceptores en el sitio de la lesion y activan neuronas de la médula
espinal a nivel de sus terminaciones. Esto después pasa de las vias medulares al
cerebro donde se percibe el dolor (Meyer et al., 1994 Textbook of Pain, 13-44). La
activacion de Ios nociceptores activa dos tipos de fibras nerviosas aferentes. Las fibras
A-delta miglinizadas transmiten rapidamente y son responsables de las sensaciones
dolorosas agudas y punzantes, mientras que las fibras C no miglinizadas transmiten a
una velocidad mas lenta y conducen el dolor sordo o generalizado. El dolor nociceptivo
agudo de moderado a intenso es una caracteristica prominente del dolor por un
traumatismo del sistema nerviaso central, torceduras/esguinces, quemaduras, infarto
de miocardio y pancreatitis aguda, dolor postoperatorio (dolor despusés de cualquier
tipo de procedimiento quirdrgico), dolor postraumatico, colico renal, dolor por cancer y
dolor de espalda. El dolor por cancer puede ser dolor créonico tal como dolor

relacionado con tumores (por ejemplo, dolor de huesos, dolor de cabeza, dolor facial o
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dolor visceral) o dolor asociado con una terapia para &l cancer (por gemple, sindrome
postquimioterapia, sindrome de dolor postquirdrgico crénico o  sindrome
postrradiacién). El dolor por cancer tamhién puede tener lugar en respuesta a una
quimioterapia, inmunoterapia, terapia hormonal o radioterapia. El dolor de espalda
puede deberse a una hernia o rotura de discos intervertebrales o a anormalidades de
las articulaciones de la faceta lumbar, articulaciones sacroiliacas, musculos
paraespinales o el ligamento longitudinal posterior. El dolor de espalda puede
resolverse de forma natural, pero en algunos pacientes en los que dura mas de 12
semanas, puede convertirse en una afeccién crénica que puede ser particularmente
debilitante.

El dolor neuropatico actualmente se define como dolor que empieza o es
producido por una lesién primaria o disfuncién en el sistema nervioso. El dafo
nerviosn se pusde producir por trauma y enfermedad, y por lo tanto la expresién "dolor
neuropatico” abarca muchos trastornos con etiologias diversas. Estos incluyen, pero
sin limitacién, neurcpatia periférica, neuropatia diabética, neuralgia postherpética,
neuralgia del trigémino, dolor de espalda, neuropatia por cancer, neuropatia por VIH,
dolor de miembro fantasma, sindrome del tanel carpiano, dolor central después de una
apoplejia y dolor asociado con alcoholismo crénico, hipotiroidismo, uremia, esclerosis
multiple, lesidén de la médula espinal, enfermedad de Parkinson, epilepsia y deficiencia
de vitaminas. El dolor neuropatico es patolégico ya que no tiene funcién protectora. A
menudo esta presente mucho después de que haya d=saparecido la causa original,
durando comunmente afos y reduciendo significativamente la calidad de vida de los
pacientes (Woolf y Mannion, 1999, Lancet 353: 1959-1964). Los sintomas del dolor
nauropatico son dificiles de tratar, ya que a menudo son heterogéneos, incluso entre
pacientes con la misma enfermedad (Woolf & Decosterd 1999 Pain Supp. 6: S141-
S147; Woolf y Mannion, 1999. Lancet, 353, 1959-1964). Incluyen dolor espontaneo,
que puede ser continuo, y dolor paroxistico o provocado andémalo, tal como la
hiperalgesia (mayor sensibilidad a estimulos nocivos) y alodinia (sensibilidad a un
estimulo normalmente inocuo).

El proceso inflamatorio es una serie compleja de sucesos bioquimicos y
celulares, activados en respuesta a lesiones tisulares o en presencia de sustancias
entrafias, que producen hinchazén y dolor (Levine y Taiwo, 1994, Textbook of Pain,
45-56). El dolor artritico es el dolor inflamatorio mas comdn. La enfermedad
reumatoidea es una de los estados inflamatorios crénicos mas comunes en los paises

desarrollados y la artritis reumatoidea &s una causa comun de incapacitacién. Se
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desconoce la etiologia exacta de la artritis reumatoidea, pero las hipétesis actuales
sugieren qus pueden ser importantes tanto factores genéticos como microbiolégicos
(Grennan & Jayson 1994 Textbook of Pain, 297-407). Se ha estimado que casi
dieciséis millones de americanos tienen artrosis sintomatica (OA) o enfermedad
degenerativa de las articulaciones, teniendo la mayoria de ellos mas de 60 afios, y es
de esperar que este numero aumente a 40 millones segin aumenta la edad de la
poblacion, haciendo que éste sea un problema de salud publica de enorme magnitud
(Houge & Mersfelder 2002 Ann Pharmacother., 33,679-686. McCarthy et al.,, 1994,
Teatbook of Pain, 387-395). La mayoria de los pacientes con artrosis buscan atencion
medica debido al dolor asociado. La artritis tiene un impacto significativo en la funcién
psicosocial y fisica y s& sabe que &s la causa que conduce a la discapacidad en la
edad madura. La espondilitis anquilosante también &s una enfermedad reumatica que
produce artritis de las articulaciones espinales y sacroiliacas. Varia de episodios
intermitentes de dolor de espalda que aparecen a lo largo de la vida a una enfermedad
cronica severa que ataca la columna vertebral, articulaciones periféricas y otros
organos corporales.

Otro tipo de dolor inflamatorio es el dolor visceral que incluye el dolor asociado
con la enfzermedad inflamatoria del intestino (IBD). El dolor visceral es el dolor
asociado con las visceras, que incluyen los érganos de la cavidad abdominal. Estos
organos incluyen los drganos sexuales, bazo y parte del sistema digestivo. El dolor
asociado con las visceras se puede dividir en dolor visceral digestivo y dolor visceral
no digestivo. Los trastornos gastrointestinales (Gl) encontrados cominments que
producen dolor incluyen el trastorno funcional del intestino (FBD) y la enfermedad
inflamatoria del intestino (IBD). Estos trastornos Gl incluyen una amplia variedad de
estados patolégicos que actualmente sélo son controlados moderadamente,
incluyendo, con respecto a los FBD, reflujo gastroesofagico, dispepsia, €l sindrome del
intestino irritable (IBS) y sindrome de dolor abdominal funcional (FAPS) y, con
respecto a los IBD, enfermedad de Crohn, ileitis, y colitis ulcerosa, que producen todos
frecuzntemente dolor visceral. Otros tipos de dolor visceral incluyen el dolor asociado
con la dismenarrea, cistitis, pancreatitis y dolor pélvico.

Debe tenerse en cuenta que algunos tipos de dolor tienen multiples etiologias
y, de &sta manera, pueden clasificarse =n mas de un area, por ejemplo, el dolor de
espalda y &l dolor por cancer tienen tanto componentes nociceptivos como
componentes neuropéticos.

Otros tipos de dolor incluyen:
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> dolor debido a trastornos musculoesqueléticos, incluyendo mialgia, fibromialgia,
espondlilitis, artropatias seronsgativas (no reumatoides), reumatismo no articular,
distrofinopatia, glucog=nélisis, polimiositis y piomiositis;

> dolor cardiaco y vascular, incluyendo el dolor producido por angina, infarto de
miocardio, estenosis mitral, pericarditis, fendmeno de Raynaud, esclerodermia e
isquemia del masculo esquelético;

> dolor de cabeza, tal como migrafa (incluyendo migrafia con aura y migraia sin
aura), cefalea en racimos, cefalea de tension, cefalea mixta y cefalea ascciada con
trastornos vasculares; y

> dolor orofacial, incluyendo dolar dental, dolor ético, sindrome de ardor bucal y
dolor miofascial temporomandibular.

En otra realizacién preferida, la enfermedad, afeccién o trastorno mediado por
5-LO se refiere a condiciones hepaticas patologicas. Las condiciones hepaticas
pueden incluir, por ejemplo, cirrosis del higado, higado graso, hepatitis,
esteatohepatitis no alcohédlica (NASH), fibrosis hepatica, tumores hepaticos benignos y
similares. En esta realizacion, =l agente(s) activo adicional puede consistir en
antiviricos, ligandos de los receptores activados por el proliferador de peroxisoma
(PPAR)-y tales como tiazolidinadionas, inhibidores del factor de crecimiento B y
similares.

En otra realizacién preferida, la enfermedad, afeccién o trastorno mediado por
5-LO se refiere a la osteoporosis.

En otra realizacién preferida, la enfermedad, afeccién o trastorno mediado por
5-LO se refiere a un sindrome metabdlico.

En ofra realizacion preferida, la enfermedad, afeccién o trastorno mediado por
5-LO se refizre a colesterol patolégicamente alto. En esta realizacion, el agente(s)
activo adicional puede consistir en agentes modificadores o moduladores del
colestercl. Los ejemplos de agentes modificadores o moduladores de colesterol
incluyen, aunque sin limitarse a ellos, inhibidores de HMG-CoA reductasa (o
‘estatinas”) como lovastatina (Mevacor), atorvastatina (Lipitor), pravastatina
(Pravachol) y simvastatina (Zocor); inhibidores de escualeno monooxigenasa;
inhibidores de escualeno sintetasa (también conocidos como inhibidores de escualeno
sintasa), asil-coenzima A: inhibidores de colesterol aciltransferasa (ACAT); probucol;
niacina; fibratos tales como clofibrato, fenofibrato y gemfibrizol; inhibidores de
absorcion de colesterol; secuestrantes de acido biliar; e inductores del receptor LDL
(lipoproteina de baja densidad).
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En otra realizacién preferida, la enfermeadad, afeccion o trastorno mediado pog\}

5-LO se refiere a una afeccién cardiovascular. En esta realizacion, el agente(s) activo
adicional puede consistir en moduladores de los receptores mineralcorticoides, como
eplerenona o espironolactona, un inhibidor de la enzima convertidora de la
angiotensina (ACE) tal como quinapril (Accupril) o fosinopril (Monopril); un antagonista
del receptor de angiotensina; vitamina B-6 (también conocida como piridoxina) y sus
sales farmacéuticamente aceptables, por gjemplo la sal HCI; vitamina B-12 (también
conocida como cianocaobalamina); bloqueantes del receptor B-adrenérgico; acido flico
o su sal o éster farmacéuticamente aceptable, como la sal de sodio y la sal de
metilglucamina; y vitaminas antioxidantes tales como vitamina C y E, y betacaroteno.
En otra realizacién preferida, la enfermedad, afeccion o trastorno mediado por
5-LO se refiere a una neoplasia. En esta realizacién, el agente(s) activo adicional
puede ser alfa-difluorometilornitina  (DFMO), 5-FU-fibrindgeno, acido acantifdlico,
aminotiadiazol, brequinar sédico, carmofur, Ciba-Geigy CGP-30694, Cciclopentil
citosina, estearato de citarabina fosfato, conjugados de citarabina, Lilly DATHF, Merrel
Dow DDFC, dezaguanina, didesoxicitidina, didesoxiguanosina, didox, Yoshitomi
DMDC, doxifluridina, Wellcome EHNA, Merck & Co. EX-015, fazarabina, floxuridina,
fosfato de fludarabina, 5-fluorouracil, N-(2'-furanidil)-5-fluorouracil, Daiichi Seiyaku FO-
182, isopropil pirrolizina, Lilly LY-188011, Lilly LY-284618, metobenzaprim,
metotrexato, Wellcome MZPES, norspermidina, NCI NSC-127716, NCI NSC-264880,
NCI NSC-39651, NCI NSC-G12567, Warner-Lambert PALA, pentostatina, piritrexim,
plicamicina, Asahi Chemical PL-AC, Takeda TAC-788, tioguanina, tiazofurin, Erbamont
TIF, trimetrexato, inhibidores de tirosina cinasa, inhibidores de proteina tirosina cinasa,
Taiho UFT, uricitina, Shionogi 254-S, analogos de aldo-fosfamida, altretamina,
anavirona, Boehringer Mannheim BBR-2207, hestrabucil, budotitano, Wakunaga CA-
102, carboplatino, carmustina, Chincin-139, Chincin-153, clorambucil, cisplatino,
ciclofosfamida, American Cyanamid CL-286558, Sanofi CY-233, ciplataty, Degussa D-
19-384, Sumimoto DACHP(Myr)2, difenilspiromustina, diplatino citostatico, derivados
de Erba distamicina, Chugai DWA-2114R, IT! E09, elmustina, Erbamont FCE-24517,
estramustina fosfato sddico, fotemustina, Unimed G-5-M, Chinoin GYKI-17230, hepsul-
fam, ifosfamida, iproplatino, lomustina, mafosfamida, mitolactol, Nippon Kayaku NK-
121, NCI NSC-264395, NCI NSC-342215, oxaliplatino, Upjohn PCNU, prednimustina,
Proter PTT-119, ranimustina, semustina, SmithKline SK&F-101772, Yakult Honsha
SN-22, espiromustina, Tanabe Seiyaku TA-077, tauromustina, temozolomida,
teroxirona, tatraplatino, trimelamol, Taiho 4181-A, aclarubicina, actinomicina D,
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actinoplanona, Erhamont ADR-456, derivado de aeroplisinina, Ajinomoto AN-201-Il,
Ajinomoto AN-3, Nippon Soda anisomicinas, antraciclina, azino-micin-A, bisucaberina,
Bristol-Myers BL-6859, Bristol-Myers BMY-25067, Bristol-Myers BMY-25551, Bristol-
Myers BMY-26605, Bristol-Myers BMY-27557, Bristol-Myers BMY-28438, sulfato de
bleomicina, briostatina-1, Taiho C-1027, caliquemicina, cromoximicina, dactinomicina,
daunorrubicina, Kyowa Hakko DC-102, Kyowa Hakko DC-79, Kyowa Hakko DC-88A,
Kyowa Haklko DCE9-A1, Kyowa Hakko DC92-B, ditrisarrubicina B, Shionogi DOB-41,
doxorrubicina, doxorrubicina-fibrindbgeno, elsamicina-A, epirrubicina, erbstatina,
esorrubicina, esperamicina-Atl, esperamicina-Alb, Erbamont FCE-21954, Fujisawa FK-
973, fostriecina, Fujisawa FR-900482, glidobactin, gregatin-A, grincamicina,
herbimicina, idarrubicina, iludinas, kazusamicina, kesarirrodinas, Kyowa Hakko KM-
5539, Kirin Brewery KRN-8502, Kyowa Hakko KT-5432, Kyowa Hakko KT-5594,
Kyowa Hakko KT-8149, American Cyanamid LL-D49194, Meiji Seika ME 2303,
menogaril, mitomicina, mitoxantrona, SmithKline M-TAG, neoenactina, Nippon Kayaku
NK-313, Nippon Kayaku NKT-01, SRI International NSC-357704, oxalisina,
oxaunomicina, peplomicina, pilatin, pirarrubicina, porotramicina, pirindamicina A,
Tobishi RA-l, rapamicina, rizoxina, rodorrubicina, sibanomicina, siwenmicina,
Sumitomo SM-8887, Snow Brand SN-7068, Snow Brand SN-07, sorangicina-A,
esparsomicina, SS Pharmaceutical SS-21020, SS Pharmaceutical $S-7313B, SS
Pharmaceutical SS-9816B, steffimicina B, Taiho 4181-2, talisomicina, Takeda TAN-
868A, terpentecina, trazina, tricrozarina A, Upjohn U-73975, Kyowa Hakko UCN-
10028A, Fujisawa WF-3405, Yoshitomi Y-25024 zorrubicina, alfa-carotenc, alfa-
difluorometil-arginina, acitretina, Biotec AD-5, Kyorin AHC-52, alstonina, amonafida,
anfetinilo, amsacrina, Angiostat, anquiomicina, anti-neoplaston A10, antineoplaston A2,
antineoplaston A3, antineoplaston A5, antineoplaston AS2-1, Henkel APD, glicinato de
afidicolin, asparaginasa, Avarol, bacarina, batracilin, benfluron, benzotript, Ipsen-
Beaufour BIM-23015, hisantreno, Bristo-Myers BMY-40481, Vestar boron-10,
bromofosfamida, Wellcome BW-502, Wellcome BW-773, caracemida, hidrocloruro de
carmetizol, Ajinomoto CDAF, hlorsulfaquinoxalona, Chemex CHX-2053, Chemex CHX-
100, Warner-Lambert CI-921, Warner-Lambert CI-937, Warner-Lambert CI-941,
Warner-Lambert  CI-958, clanfenur, claviridenona, ICN compuesto 1259, ICN
compuesto 4711, Contracan, Yakult Honsha CPT-11, crisnhatol, curaderm, citocalasina
B, citarabina, citocitin, Merz D-609, maleato de DABIS, dacarbazina, dateliptinio,
didemnina-B, éter de dihemataoporfirina, dihidrolenperona, dinalina, distamicina, Toyo
Pharmar DM-341, Toyo Pharmar DM-75, Daiichi Seiyaku DN-9593, eliprabin, acetato



10

20

35

53

de eliptinio, Tsumura EPMTC, ergotamina, etopésido, etretinato, fenretinida, Fujisawa
FR-57704, nitrato de galio, genkwadaphnin, Chugai GLA-43, Glaxo GR-33178, grifolan
NMF-5N, hexadecilfosfocolina, Green Cross HO-221, homoharringtonina, hidroxiurea,
BTG ICRF-187, ilmofosina, isoglutamina, isotretinoina, Otsuka JI-33, Ramot K-477,
Otsuak K-76COONa, Kureha Chemical K-AM, MECT Corp KI-8110, American
Cyanamid L-823, leucorregulina, lonidamina, Lundbeck LU-23-112, Lilly LY-186641,
NCI (US) MAP, maricina, Merrel Dow MDL-27048, Medco MEDR-340, merbarona,
derivados de merocianina, metilanilinoacridina, Molecular Genetics MGI-136,
minactivina, mitonafida, mitoquidona, mopidamol, motretinida, Zenyaku Kogyo MST-
16, N-(retincil)aminoacidos, Nisshin Flour Milling N-021, N-acilated-deshidroalaninas,
nafazatrom, Taisho NCU-190, derivados de nocodazol, Normosang, NCI NSC-145813,
NCI NSC-361456, NCI NSC-504782, NCI NSC-95580, octreotide, Ono ONO-112,
oquizanocina, Akzo Org-10172, pancratistatin, pazeliptina, Warner-Lambert PD-
111707, Warner-Lambert PD-115934, Warner-Lambert PD-131141, Pierre Fabre PE-
1001, ICRT péptido D, piroxantrona, peolihematoporfirina, acido polipreico, Efamol
porfirina, probimano, procarbazina, proglumida, Invitron proteasa nexina |, Tobishi RA-
700, razoxano, Sapporo Breweries RBS, restrictina-P, reteliptina, acido retinoico,
Rhone-Poulenc RP-49532, Rhone-Poulenc RP-56976, SmithKline SK&F-104864,
Sumitomo SM-108, Kuraray SMANCS, SeaPharm SP-10094, espatol, derivados de
espirociclopropano,  espirogermano, Unimed, SS Pharmaceutical S$S-554,
estripoldinona, Stypoldione, Suntory SUN 0237, Suntory SUN 2071, superdxido
dismutasa, Toyama T-508, Toyama T-680, taxol, Teijin TEI-0303, teniposido,
taliblastina Eastman Kodak TJB-29, tocotriencl, Topostin, Teijin TT-82, Kyowa Hakko
UCN-01, Kyowa Hakko UCN-1028, ukrain, Eastman Kodak USB-003, sulfato de
vinhlastina, vincristina, vindesina, vinestramida, vinorelbina, vintriptol, vinzolidina,
witanolidas, Yamanouchi YM-534, uroguanilin, combretastatina, dolastatina,
idarrubicina, epirrubicina, estramustina, ciclofosfamida, 9-amino-2-(S)-camptotecina,
topotecan, irinotecan (Camptosar), exemestano, decapeptil (triptorrelin) o un &cido
grasc de omega-3 puede administrarse con los compuestos de la presente invencion.

En otra realizacién preferida, la enfermedad, afeccion o trastorno mediado por
5-LO se refiere a una enfermedad neurodegenerativa, en particular la enfermedad de
Alzheimer.

Ademas de ser Utiles para el tratamiento de seres humanos, los compuestos de
la presente invencidn son también utiles para el tratamiento veterinario de animales de
compaiiia, animales exéticos y animales de granja, incluyendo mamiferos para el
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tratamiento de una enfermedad, trastorno ¢ afeccién que se describe en la presente[\)
descripcién. A modo de ejemplo, los compuestos de la presente invencion son Utiles
para el tratamiento de una enfermedad, afsccidn o trastorno mediadu por 8-LO &n un
caballo, perro o gato.

En otro aspecto, la presente invencidn se refiere a una combinacian
particularmente para tratar una enfermedad, afeccién o trastorno mediado por 5-LO,
comprendiendo dicha combinaciéon un compuesto de fédrmula (1), o su sal o solvato
farmacéuticamente aceptable, y uno o mas agentes terapéuticos. Las combinaciones
de la invencion pusden ademas contener uno o mas excipientes faramacéuticamente
aceptables.

Los agentes terapéuticos de una combinacién de la invencion se pueden
coadministrar a un paciente para obtener alguno resultado final terapéutico
particularmente deseado, como el tratamiento de cualquiera de las enfermedades,
trastornos o afecciones que se mencionaron anteriormente en este documento, por
ejemplo, enla Tabla |.

Tal como se emplean en la presente, los términos "co-administracién”, "co-
administrado” y la expresiéon "en combinacidén con”, haciendo referencia a los
compuestos de la invencién y uno o mas de otros agentes terapéuticos, pretenden
indicar y se refieren € incluyen lo siguiente:

» administracién simultanea de dicha combinaciéon de compuesto(s) de la
invencidn) y agente(s) terapéutico(s) a un paciente que necesita tratamiento, cuando
dichos componentes se formulan juntos en una dnica forma de administracién que
libera dichos componentes practicamente al mismo tiempo a dicho paciente,

> administracion  practicamente  simultdnea de dicha combinacién de
compuesto(s) de la invencidn y agente(s) terapéutico(s) a un paciente que necesita
tratamiento, cuando dichos componentes se formulan separados entre si en formas de
dosificaciones separadas que el paciente toma practicamente al mismo tiempo, tras lo
cual dichos componentes se liberan practicamente al mismo tiempo a dicho paciente,
> administracion secuencial de tal comhinacién de compuestos de la invencion y
agente(s) terapéutico(s) a un paciente en necesidad de tratamiento, cuando tales
componentes se formulan uno aparte del otro en formas de dosificacién separadas
que se toman en momentos consecutivos por dicho paciente con un intervalo de
tiempo significativo entre cada administracién, tras lo cual dichos componentes se

liberan sustancialmente en momentos diferentes a dicho paciente; y
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> administracion secuencial dz dicha combinacion de compuesto(s) de la
invencidn y agent=(s) terapéutico(s) a un paciente con necesidad de tratamiento,
cuando dichos componentes s& formulan juntos en un forma de dosificacién tnica que
libera dichos componentes de una manera controlada después de lo cual se
administran simultaneamente, consecutivamente y/o de manera superpuesta al mismo
y/o diferents tiempo a dicho pacients, en donde cada parte se puede administrar por la
misma ruta o por una ruta distinta.

Los ejemplos adecuados de agentes terapéuticos que se pueden utilizar en
combinacién con un compuesto de la invencién, o su sal farmacéuticamente
aceptable, incluyen aquellos de la Tabla Il a continuacién. Entre los diversos agentes
terapéuticos que se pueden coadministrar con los compuestos de la presente
invencidén se encusntran uno o mas inhibidores d= 5-LO conocidos en la técnica.

Tabla Il

(a) antagonistas de la proteina activadora de 5-lipoxigenasa (FLAP);

(h) Antagonistas de leucotrieno (LTRA), incluyendo antagonistas de LTB;, LTCs,
LTD,y LTE,

(c) Antagonistas del receptor de histamina, incluyendo antagonistas de H1 y H3;

(o) Agentes simpatomiméticos vasoconstrictores agonistas de adrenoceptores oy y
o para uso anticongestivo;

(&) agentes anticolinérgicos o antagonistas de los receptores M3 muscarinicos;

(f) inhibidores de PDE, p. €j., inhibidores de PDE3, PDE4 y PDES, como tecfilina;

(g) Cromoglicato de sodio;

(h) Inhibidores de COX, tanto inhibidores de COX-1 o COX-2 no selectivos como
selectivos (AINE);

(i) glucocorticosteroides o DAGR (agonistas disociados del receptor de corticoides);

() Anticuerpos monoclonales activos contra entidades inflamatorias endégenas;

(k) (2 agonistas, incluyendo 2 agonistas de larga duracién;

() Antagonistas de integrina;

(M) Inhibidores de moléculas de adhesién incluyendo antagonistas de VLA-4;

(n) Antagonistas del receptor de quinina B, y By,

(0) Agentes inmunosuprasores, incluyendo inhibidores de la via de IgE, y ciclosporina;
(p) Inhibidores de metaloproteasas de matriz (MMP), p. €., MMP9 y MMP12;

(9) Antagonistas de receptores de taquigquinina NK;, NK; y NKj:

() Inhibidores de proteasa, p. gj., elastasa;

(s) Agonistas del receptor de adenosina A2a y antagonistas de A2b;

S
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(u) Compuestos que actian sobre receptores de dopamina, por gjemplo agonistas
de D;
(v) Moduladores de la ruta NFxB, por ejemplo inhibidores de IKK;

(t) Inhibidores de urocinasa;

(w) moduladores de rutas de sefializacién de citocinas tales como inhibidores de la

syk cinasa, cinasa JAK, cinasa p38, EGF-R o MK-2;

(x) Agentes que pueden clasificarse como mucoliticos o antitusivos, y mucocinéticos;

(y) antibiéticos;

(2) Antiviricos;

(aa) Vacunas;

(bb)  Quimiocinas;

(cc) Bloqueantes del canal de sodio epitelial (ENaC) o inhibidores del canal de
sodio epitelial (ENaC);

(dd)  Agonistas de P2Y2 y otros agonistas del receptor de nucledtidos;

(ee) Inhibidores de tromboxano;

(ff) niacina;

(99) Inhibidores de sintesis de PGD; y receptores de PGD; (DP1y DP2/CRTH2);

(hh)  Factores de adhesion incluyendo VLAM, ICAM y ELAM;

(i) Estatinas u otros tratamientos para la hipercolesterolemia; colesterol e

inhibidores de absorcién de lipidos (p. €j., acido nicotinico, niacina, transportadores de

colesterol)

(ji) diuréticos;

(kk)  blogueantes del canal del calcio.

En una realizacién, la combinacién de la invencién comprende un compuesto de
formula (l) o su sal o solvato farmacéuticamente aceptahle, y cualquiera de los
compuestos mencionados en la Tabla Il para el tratamiento de una enfermedad,
trastorno o afeccion mediado por 5-LO. Segun otra realizacion de la invencién, dichas
enfermadades, afecciones y trastornos mediados por 5-L0O se seleccionan de aquellos
mencionados en la Tabla |.

En una realizacién altamente preferida, una combinacién de la invencién
comprende un compuesto de formula (I) o su sal 0 solvato farmacéuticamente
aceptable, y un glucocorticosteroide o un DAGR (agonista disociado del receptor de
glucocorticoides). Los ejemplos de Glucocorticosteroides incluyen, aunque sin limitarse
a ellos, prednisona, prednisolona, flunisolida, triamcinolona acetonida, beclometasona

dipropionato, budesonida, fluticasona propionato, ciclesonida y mometasona furoato.
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Los gjemplos de compuestos DAGR Utiles en combinacion con los compuestos de la
presente invencion incluyen, aunque sin limitarse a ellos, aquellos descritos en las
publicaciones de solicitudes de patente internacionales WO/2000/08522 vy
WO/2004/005229.

En una realizacién altamentz preferida, una combinacién de la invencién
comprende un compuesto de formula (I) o su sal o solvato farmacéuticamente
aceptable, y un inhibidor de COX, o hien inhibidores de COX-1 o COX-2 selectivos o
no selectivos (AINE) tales como ibuprofeno o celecoxib, o su sal farmacéuticamente
aceptable.

En una realizacién altamente preferida, una combinacién de la invencion
comprende un compuesto de férmula (I) o su sal o solvato farmacéuticamente
aceptable, y un 32 agonista. Los gjemplos de 2 agonistas incluyen, aunque sin
limitarse a ellos, salmeterol, formeterol, QAB-149 y carmoterol.

En una realizacién altamente preferida, una combinacién de la invencion
comprende un compuesto de formula (I) o su sal o solvato farmacéuticamente
aceptable, y un antagonista del receptor muscarinico M3 o un agente anticolinérgico.
Los ejemplos de antagonistas de los receptores de M3 incluyen, aunque sin limitarse a
ellos, tiotropio, ipatropio, oxitropio, perenzepina, tiospic, aclidinio y telenzepina.

En una realizacién altamente preferida, una combinacion de la invencién
comprende un compuesto de férmula (I) o su sal o solvato farmacéuticamente
aceptable, y un antagonista del receptor de histamina, cuyos gjemplos incluyen un
antagonista de H1, H3 o H4.

En una realizacién diferents, una combinacién de la invencion comprende un
compuesto de férmula (I) o su sal o solvato farmacéuticamente aceptable, y un
diurético. El diurético se puede seleccionar a partir de diversas clases conocidas,
como tiazidas y sulfonamidas relacionadas, diuréticos que elevan el nivel de potasio,
diuréticos de asa y diuréticos organomercuriales. Los ejemplos no limitativos de
tiazidas  son bendroflumetiazida, henztiazida, clorotiazida, ciclotiazida,
hidroclorotiazida, hidroflumetiazida, metilclotiazida, politiazida y triclorometiazida. Los
gjemplos no limitativos de diuréticos que elevan el nivel de potasio son triametereno y
amilorida. Los ejemplos no limitativos de diuréticos de asa, es decir, diuréticos que
actian en la rama ascendente del asa de Hendle del rifidn, son torsemida,
bumetanida, furosemida y acido etinacrilico. Los ejemplos no limitativos de diuréticos
organomercuriales son mercaptomerin de sodio, merstoxillina, procaina y mersalil con
teofilina.
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En una realizacion diferente, una combinacién ds la invenciéon comprende un
compuesto de férmula (1) o su sal o solvato farmacéuticamente aceptable, y un
bloqueante del canal de calcio. En una realizacidn, el bloqu=ante del canal de calcio se
selecciona del grupo que consiste en felodipina, amlodipina, nifedipina, verapamil HCI,
nicardipina HCI, diltiazem HCI, aranidipina, atosiban, barnidipina, buflomedil,
cilnidipina, acido docosahexaenoico, efonidipina HCI, fasudil, isradipina, lacidipina,
lercanidipina, lomerizina, manidipina, nifelan, nilvadipina, nimodipina, Teczem, verelan,
plendil, nisoldipina, nitrendipina, mebefradil y HCI de hepridil. En otra realizacion, el
bloquzante del canal de calcio se selecciona del grupo que consiste en NS-7, NW-
1015, SB-237376, SL-34.0829-08, terodilina, R-verapamil, bisaramil, CAl,
ipenoxazona, JTV-519, S-312d, SD-3212, tamolarizina, TA-993, vintoperol, YM-430,
CHF-1521, elgodipina, furnidipina, L-851582, oxodipina, ranolazina, AE-0047,
azelnidipina, dotarizina, lemildipina, pranidipina, semotiadil, temiverina HCI, tenosal,
vatanidipina HCl y ziconotida.

Los siguientes egjemplos ilustran la preparacidon de los intermedios y
compuestos de la férmula (1).

PREPARACIONES

Producto intermedio 1:
4-(3-bromofenil)-tetrahidro-2H-piran-4-carboxamida
Se agitd 4-(3-bromofenil)tetrahidro-2H-piran-4-carbonitrilo, elaborado mediante

los procedimientos descritos en el documento EP 1081144 (1,05 kg, 3,95 moles), en
H.SO, al 98% (3,00L) a temperatura ambiente durante aproximadamente 40h. La
mezcla se vertié luego en hielo y la suspensién muy fina se filtré y lavé con H,O
abundantemente hasta que el pH del lavado se neutralizé. El sélido blanco se lavd con
hexanos y luego se secd a vacio a 35-40 °C para dar 1119 g (99,8% de rendimiento)
de producto en 99,974 de pureza. LC/MS: 5%4-100% CH3CN:H20-0,01%: TFA gradiente
durante 10 minutos: 4,88 min. (M+H)". "H NMR (400 MHz, DMSO-d¢) & ppm 7,50-7,49
(m, 1 H), 7,43-7,40 (m, 1 H), 7,36-7,20 (m, 1 H), 7,27 (d, J=7,92 Hz, 1 H) 7,06 (s, 1 H),
5,00 (brs, 1 H) 3,71 {dt, J=11,7, 3,7 Hz, 2 H), 3,42 (t, J=10,7 Hz, 2 H), 2,38 (d, J=13,6
Hz, 2 H), 1,75 (td, J=12,2, 4,3 Hz, 2 H).

Producto intermedio 2:
4-(3-(triisopropilsililtio)fenil)-tetrahidro-2H-piran-4-carboxamida
Alternativa 1
Se dispusieron 4-(3-bromofenil)-tetrahidro-2H-piran-4-carboxamida, preparado

en la etapa 1 (300 g (1,06 mol), terc-butdxido de sodic (122 g, 1,27 moel), Pd{OAc),
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(4,74 g 0,0211 mol) y DIPPF (1,1-bis(diisopropilfosfinojferroceno) (10,6 g 0,0253 mol
en un matraz que se evacud y ll2no con N, 3 veces. Se afiadié dioxano anhidro (2,3 L)
y la mezcla se agité a temperatura amhiente durante 1h. A la mezcla se le afadié
triisopropilsilano tiol (221 g 1,16 mol) y la mezcla resultante se calenté hasta refiujo. El
reflujo se detuvo después de 1 hora y la mezcla se dejé enfriar hasta temperatura
ambiente. La mezcla se vertid luego en acetato de etilo (VL), que se lavd luego con
H.O (2X4L) y salmuera (2L). Los lavados acuosos combinados se retroextrajeron con
acetato de etilo (3L) que luego se lavo con H.O (2x2L) y salmuera (1L). Las capas
organicas combinadas se secaron con MgS0,, se filtraron y se evaporaron hasta
sequedad. Se afadid acetato de atilo (0,5L) al sdlido y la mezcla se agitd en un
evaporador giratorio para dar una suspensidn fina. Se afadieron hexanos (1,5L) y la
suspension se dejo reposar durante 1 hora. El sélido se filtrd, se lavé con acetato de
etilo:hexanos 1:1 (1L) y luego hexanos. El sélido pardo resultante se secé a vacio
proporcionando 334 g (8054 de rendimiznto) del producto en 99% pureza. Se obtuvo
una segunda cosecha del filtrado que se lavé como antes y se secd para dar 15 g
adicionales de producto con un rendimiento total de 84%.. LC/MS: 5%-100%
CH3CN:H20-0,01% TFA gradiente durante 10 minutos: 9,35 min. 394,1 (M+H)*. 'H
NMR (400 MHz, CDCl;) & ppm 7,52-7,51 (m, 1 H) 7,42-7,39 (m, 1 H), 7,22-7.21 (m,
2H), 5,35 (brs, 1 H), 5,13 (brs, 1 H) 3,78-3,75 (m, 4 H) 2,36-2,32 (m, 2 H), 2,06-2,00
(m, 2 H), 1,27-1,16 (m, 3 H), 1,05 (d, J=7,25 Hz, 18H).

Alternativa 2

Se purgd un matraz de 3 cuellos (varilla agitadora, entrada de nitrégeno, tapa
de suero) con nitrégeno. Se  afiadid  4-(3-Bromofenil)-tetrahidro-2H-piran-4-
carhoxamida preparado en la stapa 1 (10 g, 0,03519 mol). Se afadid t-butdxido de
potasio (4,1 g, 0,04223 mol). Se afadié tolueno anhidro. El tolueno debe estar lo mas
seco posihle, < 0,01% agua por KF es suficient=. Se comenzé a agitar. Se purgé la
mezcla de reaccion con ciclos de vacio/purga d= nitrégeno, manteniendo 80 torr de
vacio durante 30 segundos con cada ciclo. Se afadié tiol (9,1 g, 0,04223 mol)
asegurando que &l oxigeno no se introdujera al recipiente. Se calenté hasta 75°C. Se
afadid PdCI2(difenil-fosfino ferroceno) (0,258 g, 0,00035 mol). Se siguid agitando
hasta reflujo (temperatura de reaccidén aproximadamente 107°C) por un minimo de 1
hora. La mezcla debe alcanzar 2l reflujo dentro de los 30 minutos.

La mezcla se enfrid hasta 25 °C. Se afadié acetato de etilo (300 mL, 30 mL/g)
y se agitd la suspensién resultante durante 30 min. Se filtré la suspension a través de
celite (30 g). Se enjuagd el celite con acetato de etilo para enjuague (100 mL, de

N
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producto a enjuagar), combinando los filtrados. Se concentré el filtrado por destilacion
a vacio a 70 torr a 30°C hasta que se habia eliminado 80% del volumen de filtrado. Se
aiadidé hexano (200 mL, 20 mL/g de producto a cristalizar) para cristalizacion a la
suspension durante 5 minutos. Se agité y enfrié la mezcla hasta 5 °C. Se mantuvo la
mezcla a §°C durante un minimo de 1 hora. Se aislé el producto por filtracion. Se
enjuagd la torta con hexano (100 mL, de producto a enjuagar). Se secd la torta en el
filtro hasta LOD de no mas de 5%. Se secd el sélido a 45-50°C a vacio hasta un LOD
de no mas de 1,5%. Rendimiento: 12 gramos (85% de rendimiento). Cualquier
cantidad indicada anteriormente en mL/g se refiere a gramos de bromocarboxamida.
Producto intermedio 3:

5-(4-bromofenil)-1-metil-1H-pirazol

Alternativa 1

Una solucidén en N,N’-dimetilformamida (15 mL) de 4-bromoacetofenona (10,60
g, 52,25 mmol) y N,N'-dimetifformamida dimetil acetal (2,5 equivalentes) se calentd a
125 grados Celsius durante 3 horas. La solucién roja oscura se enfrid hasta
temperatura ambhiente. Los volatiles se eliminaron por evaporacién giratoria,
proporcionanda un aceite rojo viscoso. A esta sustancia se le afadieron N,N'-
dimetilformamida anhidra (1& mL) e hidrazina de metilo (7,6 g, 160 mmol, 3
equivalentes). La mezcla de reaccion se agité durante 1 hora y luego se calentd a 75
grados Celsius durante 4 horas. Los volatiles sg eliminaron por evaporacion giratoria y
el residuo bruto sz ahsorbié en un volumen pequefio ds cloruro de metilzno. Esta
solucidn roja se aplicd a un cartucho de gel de silice. El cartucho se eluyd con una
mezcla 20:80 de acetato de etilo y hexanos, respectivamente. Las fracciones
apropiadas s& combinaron y concentraron para producir 12,5 g de un sélido blanco.
TH NMR (400 MHz, CLOROFORMO-d) & ppm 3,87 - 3,95 (m, J=2,22 Hz, 3 H) 6,29 -
6,36 (m, 1 H) 7,31 (dd, /=8,36 Hz, 2 H) ¥,52 - 7,56 (m, 1 H) 7,62 (dd, J=2,05 Hz, 2 H).

Alternativa 2

4-bromoacetofenona (20,0 g; 0,10 mol) y N,N-dimetilformamida dimetilacetal
(28,5 mL; 0,20 mol) se mezclaron entre si en DMF (12 mL) y se calentaron hasta
110°C durante 4 horas. El metanol y el agua que se generaron durante la reaccion se
destilaron (5,2 mL). La mezcla se dejo enfriar a 25 °C. Se afiadieron t-butiléter metilico
(100 mL) y metilhidrazina (21,2 mL; 0,40 mol), y la mezcla se agité durante una noche.
La mezcla de reaccion se lavd con cloruro de amonio acuoso 1 M (3 x 40 ml) y agua
(40 ml). La fase organica se secd por destilacion azeotrépica usando un aparato Dean-
Stark. Como alternativa a la destilacién, la solusién se secd a través de un cartucho de
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sulfato de magnesio anhidro. La solucién se filtré a través de un cartucho de gel df\-
silice (80 g). El producto se lavo abundantemente desde el cartucho con t-butiléter
metilico. La fraccion o fracciones que contenian el producto se combinaron y
concentraron hasta aproximadamente 70 mL por destilaciéon. Se afiadié heptano (120
mL) y se siguié destilando hasta que la temperatura del recipiente alcanzé 98,4 °C. Se
recogieron aproximadamente 100 ml de destilado. La mezcla se enfrié hasta 40 °C. La
mezcla se sembré y la temperatura s& mantuvo a 40 °C durante 30 minutos, mientras
se iniciaba la cristalizacién. La mezcla se enfrié lentamente hasta 0 °C durante 90
minutos. La mezcla se mantuvo a 0°C durante 30 minutos. La mezcla se filtrd y el
solido se lavd (3 x) con heptano enfriado (0°C). El sélido se seco en el filtro. Se obtuvo
un sélido cristalino de color crama (16,3 g; 63% de rendimiento). Los datos de NMR
del compuesto del titulo son los de la alternativa 1.

Ejemplo comparativo 1

4-[3-({4-[1-(2-hidroxietil)-1H-pirazol-5-il]fenil}tio)fenil]tetrahidro-2H-piran-4-
carboxamida
Etapa 1: Preparacion de 4-{3-[(4-acetilfeniltiolfenilltetrahidro-2H-piran-4-

carboxamida.

Se suspendieron Jd-fluoroacetofenona (30 g, 21,7 mmol) y 4-{3-
[(triisopropilsilil)tio]feniljtetrahidro-2H-piran-4-carboxamida (8,5 g, 21,7 moles) e
hidrocloruro de tetraetilamonio (6,9 g, 42 mmol) en tolueno anhidro (50 ml) en una
atmdsfera de nitrégeno. A esta mezcla se le afiadié t-butéxido de potasio 1,0 M en
THF (43 ml, 43 mmol). La mezcla en agitacién se calenté luego a 80° Celsius durante
12 horas. La mezcla heterogénea se dejé enfriar a temperatura ambients. Se
anadieron acetato de etilo (100 ml), HCI 1,0 N (ac) (43 ml) y agua (50 ml) a la mezala.
Las capas se& mezclaron vigorosamente agitando durante una hora. El producto
insoluble s& recogié por filtracién con succién, se lavé con agua y éter etilico (4 x 50

ml) y s& seco a vacio para dar un sélido beis que no se purificé adicionalmente (4,80 g,
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13,5 mmol, 62%). LCMS de fase invarsa M+H = 356,2, Tiempo de Retencién 3,03 min,
5% a 95% ac=tonitrilo durante 4 min., tampdén acuoso con TFA al 0,1%.

Etapa 2: Preparacion de N-[(1E)-(dimetilamino)metilen]-4-[3-({4-[(2E)-3-
(dimetilamino)prop-2-enoillfenilitio)fenilltetrahidro-2H-piran-4-carboxamida.

Se afiadié 4-{3-[(4-acetilfenil)tio]fenil}tetrahidro-2H-piran-4-carboxamida (3,5 g,
9,8 mmol) a DMF anhidra (3 ml). Daspués, se afiadié dimetilacetal de DMF (3,5 g, 29
mmol). La seolucion se agitd luego a 100° Celsius durante cinco horas. Los volatiles se
eliminaron por evaporacién giratoria a presidn reducida para dar un aceite rojo oscuro.
El aceite se disolvid en cloruro de metileno y se aplicé a una columna de gel de silice.
La columna se eluyé con una mezcla 1:1 de Heptano/Acetato de etilo,
respectivamente. Las fracciones que contenian el producto se combinaron vy
concentraron para proveer un sélido tostado (2,8 g, 8,6 mmol, 39%). 1TH NMR (400
MHz, DMSO-;) d ppm 1,69 - 1,82 (m, 2 H) 2,52-259(m, 2 H) 2,85 (s, 3H) 2,91 (s, 3
H) 3,08 (s, 3H) 3,15 (s, 3 H) 3,36 - 2,47 (m, 2 H) 3,67 - 3,83 (m, 2H) 5,81 (d, J=12,29
Hz, 1H) 7,22 (d, J=8,19 Hz, 2 H) 7,25- 7,30 (m, 1 H) 7,34 - 742 (m, 2 H) 7,44 - 7,50
(m, 1H) 7,72 (d, J=12,29 Hz, 1 H) 7,84 (d, J=8,53 Hz, 2H) 8,35 (s, 1 H)

Etapa 3: Preparacién de 4-[3-({4-[1-(2-hidroxietil)-1H-pirazol-5-
ilffenil}tio)fenilltetrahidro-2H-piran-4-carboxamida.

Se agitaron N-[(1E)-(dimetilamino)metilen]-4-[3-({4-[(2E)-3-(dim=tilamino)prop-
2-enoil)feniljtio)fenil]tetrahidro-2H-piran-4-carboxamida (50 mg, 0,011 mmol) y 2-
hidroxietilhidrazina (152 mg, 1,0 mmol) en DMF (1 ml) a 80 grados Celsius durante
doce horas. La mezcla de reaccion se enfrié a temperatura ambiente y los volatiles se
evaporaron. El residuo se disolvié en un volumen pequefio y DMSO, y se purificd
usando HPLC de fase inversa (gradiente acetonitiio/agua). Las fracciones que
contenian el producto puro s& combinaron y concentraron para dar un sélido blanco
(21 mg, 45%) 1H NMR (400 MHz, DMSO-d¢) d ppm 1,71 - 1,86 (m, 2 H) 2,38 (d,
J=13,18 Hz, 2 H) 3,38 - 3,561 (m, 2 H) 3,63 - 2,80 (m, 4 H) 4,08 (t, J=5,86 Hz, 2 H) 4,84
(t, J=4,39 Hz, 1 H) 6,33 (d, J=1,46 Hz, 1 H) 7,00 (br, s,, 1 H) 7,22 (br, s,, 1 H) 7,26 (d,
J=7,32 Hz, 1 H) 7,22 (d, J=8,05 Hz, 2H) 7,33 - 7,41 (m, 2 H) 7,45 (s, 1 H) 7,47 - 7,50
(m, 1H) 7,52 (d, J=8,05 Hz, 2 H). HRMS cal: M+H: 424, 1695, Encontrado: 424,166 1.

Ejemplo 1
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N ¢
N = B
/ ﬁ ) o

X oNgT N
HNTO
4-(3-{[3-cloro-4-(1-metil-1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carboxamida

Etapa 1: Preparacién de 5-(4-bromo-2-clorofenil)-1-metil-1H-pirazol.

Se dispuso 0,379 g de 4-bromo-2'-cloroacetofenona (~95% puro) en nitrégeno
y se disolvié en 7,5 mL de N,N-dimetil formamida anhidra. Se afadié 0,80 mL de
dimetilformamida dimetil acetal, y la mezcla se sometié a reflujo durante 30 minutos. El
condensador de reflujo se reemplazé luego con una cabeza de destilacién, y la mezcla
se destilé hasta que la temperatura de la cabeza de destilacion alcanzé 150°C. La
mezcla s& enfrid hasta temperatura ambiente, se afadid 0,18 mL de metilhidrazina, y
la mezcla se sometié a reflujo durante 30 minutos. La mezcla de reaccion se enfrio, se
diluyé en éter digtilico, se extrajo 4 veces con cloruro de sodio acuoso al 5%, se secd
con sulfato de magnesio, se filtré y se sometié a cromatografia ultrarrapida sobre gel
de silice para dar 0,370 g de un aceite incoloro. LCMS (M+H) 271; 1H NMR (400 MHz,
DMSO-dg) & ppm 3,64 (s, 3 H) 6,26 (d, J=1,88 Hz, 1 H) 7,42 (d, J=8,32 Hz, 1 H) 7,51
(d, J=1,88 Hz, 1 H) 7,89 (dd, J=8,32, 1,88 Hz, 1 H) 7,94 (d, J=1,88 Hz, 1 H).

Etapa 2. Preparacion de 4-(3-{[3-cloro-4-(1-metil-1H-pirazol-5-
ibfenilltio}fenilitetrahidro-2H-

Se dispusieron 468,2 mg de 4-{3-[(triisopropilsilitiolfenil}tetrahidro-2H-piran-4-

iran-4-carboxamida.

carboxamida, 287,4 mg de 5-(4-bromo-2-clorofenil)-1-metil-1H-pirazol, 4,4 mg de
tetrakis(trifenilfosfina)paladio, 37,7 mg de bis[(2-difenilfosfino)fenil]léter, 180,0 mg de
fluoruro de cesio y 191,1 mg de cloruro de tetractilamonio monohidratado en un vial
sellado con septo y se avacud/llend con nitrégenn tres veces. Se afadieron 6 mL de
isopropanol anhidro, seguidos de la adicion de 1,07 mL de t-butéxido de potasio 1,0 M
en tetrahidrofuranc. La mezcla se agité a temperatura ambiente durante 5 minutos y
después se calenté a 80°C durante 40 minutos. La mezcla de reaccién se enfrid, se
diluyd en acetato de etilo, se extrajo con carbonato de potasio acuoso al 5%, se secod
con sulfato de magnesio, se filtrd y se purificé por cromatografia ultrarrapida para dar
410,2 mg de producto. HRMS (M+H) calc. 428,1199, encontrado 428,1172; 1H NMR
(400 MHz, DMSO-d;) & ppm 1,73 - 1,89 (m, 2 H) 2,42 (d, J=13,43 Hz, 2 H) 3,41 - 3,53
(m, 2H) 3,63 (s, 3H)367-3,77(m, 2H)6,33 (d, J=2,15 Hz, 1 H) 7,07 (s, 1 H) 7,21
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(dd, J=8,19, 2,01 Hz, 1 H) 7,29 (s, 1 H) v,38 (d, J=1,88 Hz, 1 H) 7,39 - 7,43 (m, 2 H)
7,45-7,49 (m, 2 H) 7,49 (d, J=1,88 Hz, 1 H) 7,54 (s, 1 H).

Ejemplo 2
e
IR
\»,/ <S-'\\*f (\/j NH2
(o]

4-(3-{[3-Ciano-4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida

Etapa 1: Preparacion de 5-bromo-2-(1-metil-1H-pirazol-5-il)benzonitrilo.

5-bromo-2-yodobenzonitrilo (0,30 g, 1,0 mmol), acido (1-metil-1H-pirazol-5-
iborénico (188 mg, 1,5 mmol), aducto de diclore[1, 1-bis(difenilfosfine)ferrocenao]
paladio(ll) diclorometano (26 mg, 0,05 mmol) y carhonato de cesio (651 mg, 2,00
mmol) se agitaron juntos a 80 grados Celsius en una mezcla de disolvente de 3:1
dioxano/agua (5 mL), respectivamente, durante una hora. La mezcla de reaccion se
dejé enfriar hasta temperatura ambiente y se afiadieron agua (25 mL) y HCI 1 N (5
mL). El producto se extrajo en cloruro de metileno. La mezcla organica se concentrd
por evaporacion giratoria hasta un volumen pequefio que se aplicd a un cartucho de
40 g de gel de silice. El cartucho se eluyé con una mezcla 70:30 de hexanos-acetona,
respectivamente. Las fracciones que contenian el producto se combinaron vy
concentraron para dar un sélido blanco como producto. (210 mg, 80%)

Etapa 2 Preparacién de 4-(3-{[3-ciano-4-(1-metil-1H-pirazol-5-

iDfenilltioMenitetrahidro-2H-piran-4-carboxamida.

Una mezcla de 5-bromo-2-(1-metil- 1H-pirazol-5-il)benzonitrilo (150 mg, 0,51
mmol), 4-{2-[(triisopropilsilil)tio]feniljtetrahidro-2H-piran-4-carboxamida (264 mg, 0,67
mmol), tetrakis(trifenilfosfina)paladio(0) (v0 mg, 0061 mmol), é&ter bis[(2-
difenilfosfino)lfenilico (32,8 mg, 0,061 mmol), cloruro de tetraetilamonio monohidratado
(251 mg, 1,52 mmol) y carbonato de cesio (497 mg, 1,5 mmol) en dioxano anhidro (5
mL) se calent6 durante 4 horas a 90 grados Celsius en una atmaésfera de nitrégeno. La
mezcla de reaccion se enfrié hasta la temperatura ambiente. Se afadio HCI 1 N (4 mL)
seguido de agua (20 mL). La mezcla se extrajo con cloruro de metileno (3 x 15 ml).
Los extractos combinados se& secaron (sulfato de sodio) y concentraron para dar la
mezcla del producto bruto. El residuo se disolvié en un volumen pequeifio de cloruro de
metileno y se aplicd a un cartucho de 120 g de gel de silice. El producto se eluyd

(';7
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usando una mezcla 6:4 de cloruro de metileno/acetona, respectivamente. Las
fracciones de producto se combinaron para dar un sélido pardo claro (70 mg, 27%). 1H
NMR (400 MHz, DMSO-d) 5 ppm 1,75 - 1,91 (m, 2 H) 2,42 (d, J=13,54 Hz, 2 H) 3,43 -
3,54 (m, 2H) 3,69-3,80(m, §H) 6,51 (s, 1H) 7,03 (br, s,, 1 H) 7,26 (br, s,, 1 H) 7,39 -

5 T44(m, TH)746-7587 (M, 5H)7,58-7.66(m, 1 H) 7,77 (s, 1 H); HRMS calc M+H:
419,1542, encontrade 419,1534.

Los compuestos de los gjemplos 3-9 se elaboraron usando el método descrito

en el eemplo comparativo 1, usando los materiales de partida de hidrazina

apropiados.
10 Ejemplo 3
| A
0 Pz
o]
H,N
(A
\
N=
4-(3-{[4-(1-ciclopentil-1H-pirazol-5-il)feniljtio}fenil)tetrahidro-2H-piran-4-
carboxamida

TH NMR (400 MHz, DMSO-df) 5 ppm 1,47 - 1,62 (m, 2 H) 1,73 - 1,88 (m, 4 H)
15 1,89-2,04 (m, 4 H) 2,40 (d, /=13,54 H=, 2 H) 3,47 (s, 2 H) 3,72 (d, /=11,35 Hz, 2 H)
4,67 (t, =714 Hz, 1 H) 6,30 (d, J=1,46 Hz, 1 H) 7,02 (br. s., 1 H) 7,24 (br. s., 1 H) 7,30
(d, J=6,59 Hz, 1 H) v,34 - 744 (m, 3 H) 7,50 (d, J=1,46 Hz, 1 H) 7,47 (s, 1 H); HRMS
calc M+H: 448,2059, Encontrado: 448,2028.
Ejemplo 4
o}

H,N

N/N

| S
20 /

4-(3-{[4-(1-cicloheptil-1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carboxamida
1H NMR (400 MHz, DMSO-dg) &> ppm 1,38 (br. s. 2 H) 1,53 (br, s,, 5 H) 1,71 (br,
s,, 1 H) 1,77 (d, J=4,03 Hz, | H) 1,80 (br, s,, 1 H) 1,86 (d, J=19,40 Hz, 1 H) 1,85 (d,
25 J=T,69 Hz, 1 H) 2,00 (t, /=10,25 Hz, 2 H) 2,00 (d, J=19,76 Hz, 1 H) 2,40 (d, J=13,54
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Hz, 2 H) 3,47 (s, 1 H) 3,72 (d, J=11,71 Hz, 2 H) 4,31 (d, J=4,76 Hz, 1 H) 5,28 (d,

J=1,46 Hz, 1 H) 7,02 (br. s., 1 H) 7,24 (br, s,, 1 H) 7,30 (d, J=6,59 Hz, 1 H) 7,35 - 7,44

(m, 6 H) 7,48 (d, J=8,42 Hz, 2 H); HRMS calc M+H: 476,2372, Encontrado: 473,2369.
Ejemplo 5

=
NH

o)

2

]

4-(3-{[4-(1-ciclohexil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida
TH NMR (400 MHz, DMSO-dg) o ppm 1,07 — 1,35 (m, 4 H) 1,59 (d, J=11,71 Hz,
2H) 1,65 -198 (M, 5H) 238 (d, J=13,35 Hz, 2 H) 3,45 (t, /=10,70 Hz, 2 H) 3,70 (d,
10 J=11,71Hz, 2H) 3,94 -41& (m, 1 H) 8,26 (s, 1 H) 7,00 (br. S., 1 H) 7,21 (br. S., 1 H)
7,285 = 7,51 (m, 9 H); HRMS calc M+H: 462,2215, Encontrado: 452,2215.

Ejemplo 6

o

H,N

X

N
\
N

4-[3-({4-[1-(ciclopropilmetil)-1H-pirazol-5-illfenil}tio)fenil]tetrahidro-2H-
15  piran-4-carboxamida
TH NMR (400 MHz, DMSO-ck) &> ppm 0,14 (g, /=4,88 Hz, 2 H) 0,39 (d, /=650
Hz, 2 H) 1,08 (br, s, 1 H) 1,72 - 1,84 (m, 2 H) 2,40 (d, J=13,54 Hz, 2 H) 3,47 (br. 5., 2
H) 3,72 (d, J=11,35 Hz, 2 H) 4,00 (d, J=6,95 Hz, 2 H) 3,36 (d, J=1,46 Hz, 1 H) 7,02 (br.
s, TH) 7,23 (br. s, 1H) 7,28 (d, J=6,59 Hz, 1 H) 7,32-741 (m, 4 H) 7,43 -7 49 (m, 3
200 H)7,71-7,86 (m, 1 H); HRMS calc M+H: 434,1902, Encontrado: 434,1908.
Ejemplo 7
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4-[3-({4-[1-(ciclopentilmetil)-1H-pirazol-5-il]fenil}tio)fenil]tetrahidro-2H-
piran-4-carboxamida

1H NMR (400 MHz, DMSO-dg) & ppm 1,01 - 1,11 (m, 1 H) 1,05 (d, J=5,86 Hz, 1
H) 1,39 - 1,50 (m, & H) 1,74 - 1,84 (m, 1 H) 1,72 (t, J=10,25 Hz, 2 H) 2,25 (d, J=7,32
Hz, 1 H) 2,40 (d, /=1354 Hz, 2 H) 3,43 - 3,51 (m, 1 H) 3,71 (d, J=11,71 Hz, 2 H) 4,04
(d, =732 Hz, 2 H) 6,34 (d, J=1,46 Hz, 1 H) 7,02 (br. s., 1 H) 7,23 (br. 5., 1 H) 7,27 (d,
J=6,22 Hz, 1 H) 7,35 - 7,41 (m, 4 H) 7,48 (d, J=1,83 Hz, 1 H) 7,45 (d, J=8,42 Hz, 3 H).
HRMS calc M+H: 462,2215, Encontrado: 462,2208.

Ejemplo 8
N
NN P
P
N 'S" ~ (\/j NH2

0
4-(3-{[4-(1-etil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida
1H NMR (400 MHz, DMSO-d) & ppm 1,27 (t, J=7,14 Hz, 3 H) 1,58 - 1,86 (m, 2
H) 2,33 (d, J=13,72 Hz, 2 H) 3,45 (t, J=10,52 Hz, 2 H) 2,70 (d, J=11,71 Hz, 2 H) 4,09
(@, J=7,01 Hz, 2H) 7,00 (br.s., 1 H) 7,12~ 7,52 (m, 11 H); HRMS calc M+H: 408,1745,
Encontrado: 408,1847.

Ejemplo 9
o
FN Y, ¥
PNYY
= g7 NS
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4-(3-{[4-(1-isopropil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida
TH NMR (400 MHz, DMSO-d) & ppm 1,34 (d, J=6,5¢ Hz, 6 H) 1,78 (t, J=10,16
Hz, 2 H) 2,38 (d, J=12,17 Hz, 2 H) 3,45 (t, /=10,70 Hz, 2 H) 3,70 (d, J=11,89 Hz, 2 H)
4,29-4,65 (m, 1 H) 7,00 (br. s, 1 H) 7,16 - 7,53 (m, 11 H); HRMS calc M+H: 422 1902,
Encontrado: 422,2011.
Ejemplo 10

s
N-N
v\

N-Metil-4-(3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida

Se suspandid 4-(3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-
4-carboxamida (100 mg, 0,25 mmol) en THF anhidro (10 mL). A esta mezcla se le
afadié hidruro de sodio (dispersion al 50% en aceite mineral, 25 mg). La mezcla se
agitd durante 30 minutos a temperatura ambiente, luego se afadié yodometano (0,14
g, 1,0 mmol). La mezcla se agitd luego a temperatura ambiente durante una noche.
Despues, mezcla se afadié agua lentamente a la mezcla de reaccidn (2 ml). El pH se
ajustd hasta aproximadamente 5 por adicién de HCI 1 N. El producto se extrajo en
cloruro de metileno y se purificd usando cromatografia en columna ultrarrapida con
una fase moévil 97:3 cloruro de metileno-metanol, respectivamente. Las fracciones que
contenian el producto se& combinaron y concentraron para proveer N-metil-4-(3-{[4-(1-
metil-1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-carboxamida como un sélido
blanco (82 mg, 79%%) 1H NMR (400 MHz, DMSO-c/;) & ppm 1,78 - 1,89 (m, 2 H) 2,38 (d,
J=13,54 Hz, 2 H) 3,38 - 3,50 (m, 2 H) 3,66 - 3,75 (m, 2 H) 3,84 (s, 3 H) 6,41 (d, J=1,83
Hz, 1 H) v,24 - 731 (m, 1 H) 7,32 - 7,43 (m, 5 H) 7,46 (d, J=1,83 Hz, 1 H) 7,52 (d,
J=8,42 Hz, 2 H) 7,58 - 7,86 (m, 1 H); HRMS calc M+H: 408,1743, encontrado
408,1815.

Ejemplo 11
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4-(3-{[5-cloro-6-(1-metil-1H-pirazol-5-il)piridin-3-il]tio}fenil)tetrahidro-2H-
piran-4-carboxamida
Etapa 1: Preparacion de 5-bromo-3-cloro-2-yodopiridina.

Se dispuso 1,11 g de 5-bromo-2,3-dicloropiridina bajo nitrégeno en un vial seco
y se disolvi6 en 12 ml de 1,2-dicloroetano anhidro. Se afadio 0,862 mL de
yodotrimetilsilano, y la solucién se calentdé a 80°C durante 3 dias. La reaccion se
enfrig, se diluyé en acetato de etilo, se extrajo con carbonato de potasio saturado
acuoso, s& extrajo con metabisulfito de sodio acuoso al ~0,5%, se secd con sulfato de
magnesio, se filtrd, concentrd y purificé por cromatografia de fase inversa. Las
fracciones de producto s& combinaron, concentraron para eliminar la mayoria del
acetonitrilo, s diluyé con acetato de etilo y carbonato de potasio acuocso al 10%, se
extrajo, se secé con sulfato de magnesio, se filtrd y concentrd, y se secé brevemente a
vacio para dar 0,439 g de producto. GCMS (M) 317; '"H NMR (400 MHz, DMSO-ds) &
ppm 8,36 (d, /=2,15 Hz, 1 H) 8,52 (d, J=2,15 Hz, 1 H).

Etapa 2: Preparacién de 5-bromo-3-cloro-2-(1-metil-1H-pirazol-5-il)piridina.

Se dispusieron 102,7 mg de 5-bromo-2,3-dicloropiridina, 52,8 mg de acido 1-
metilpirazol-&-borénico y 24,9 mg de aducto de 1,1'-bis(difenilfosfino)ferroceno paladio
dicloruro diclorometano en un vial sellado con septo y se evacud/llend con nitrogeno
tres veces. Se aifadieron 2,00 mL de dioxano anhidro y 0,630 de nitrégeno y carbonato
de cesio saturado acuoso 2M, y la mezela se calentd a 80°C durante 20 minutos. La
reaccion se enfrié, y se afiadieron 43,2 mg mas de acido 1-metilpirazol-5-bordnico
antes de calentar otros 15 minutos. La reaccion se enfrié, se diluyd en acetato de etilo,
se extrajo con agua, se secod con sulfato de magnesio, se filtré y se sometié a
cromatografia ultrarrapida para dar 50,2 mg de producto. LCMS (M+H) 27; '"H NMR
(400 MHz, DMSO-c;) 5 ppm 3,7% - 2,88 (m, 2 H) 6,68 (d, J=1,88 Hz, 1 H) 7,54 (d,
J=1,88 Hz, 1 H) 8,63 (d, J=1,88 Hz, 1 H) 3,83 (d, J=2,15 Hz, 1 H).

Etapa 3: Preparacion de 4-(3-{[5-cloro-6-(1-metil- 1 H-pirazol-5-i)piridin-3-

ilftiofeniltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 90,6 mg de 4-{3-[(triisopropilsililitio]fenil}tetrahidro-2H-piran-4-
carboxamida, 48,4 mg de 5-bromo-3-cloro-2-(1-metil-1H-pirazol-5-il)piridina, 14,0 mg
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de tetrakis(trifenilfosfina)paladio, 8,7 mg de bis[(2-difenilfosfino)fenil] éter, 354 mg d
fluoruro de cesio y 34,5 mg de clorure de tetractilamonio monohidratado en un vial
sellado con septo, y se evacud/llend con nitrégeno tres veces. Se afadieron 2 mL de
isopropanol anhidro, seguidos de la adicidon de 0,180 mL de t-butéxido de potasio 1,0
M en tetrahidrofurano. La mezcla se agité a temperatura ambiente durante 5 minutos y
después se calentd a 80°C durante 30 minutos. La mezcla de reaccidon se enfrié, se
diluyé en acetato de etilo, s& extrajo con carbonato de potasio acuoso al 5%, se seco
con sulfato de magnesio, se filtré, se concentrd y se purificé por cromatografia de fase
invarsa. Las fracciones de producto se diluyeron en acetato de etilo, se extrajeron con
bicarhonato de sodio acuoso al 5%, se secaron con sulfato de magnesio, se filtraron,
s& concentraron y se secaron a vacio para dar 66,5 mg de producto. HRMS (M+H)
calc. 429.1152, encontrado 429,1122; "H NMR (400 MHz, DMSO-d;) & ppm 1,76 - 1,88
(m, 2 H) 2,42 (d, J=13,96 Hz, 2 H) 3,43 - 3,51 (m, 2H) 3,68 - 3,77 (m, 2 H) 3,83 (s, 3
H) 6,65 (d, J=1,88 Hz, 1 H) 7,08 (s, 1 H) 7,28 (s, 1 H) 7,40 - 7,50 (m, 3 H) 7,53 (d,
J=218 Hz, 1 H) 7,57 (s, 1 H) 7,87 (d, J=2,15 Hz, 1 H) 8,46 (d, J=2,15 Hz, 1 H).
Ejemplo 12

/N\N/
<\¢L N N
I

4-(3-{[2-Fluoro-4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-
4-carboxamida

Etapa 1: Preparacion de 4-{3-[(4-acetil-2-fluorofenil)tiolfenilltetrahidro-2H-piran-
4-carboxamida.

Se afadieron 3 4-difluoroacetofenona (0,234 g, 1,50 mmol), 4-{3-
[(triisopropilsililtio]feniljtetrahidro-2H-piran-4-carboxamida (0,590 g, 1,50 mmol),
fluoruro de tetrabutilamonio (0,66 g, 2,54 mmol) y terz-butdxido de potasio (1,0 M en
THF, 2,0 mL, 2,0 mmol) a tolueno anhidro (10 mL). La mezcla se calentd hasta 90
grados Celsius y se agité durante 4 horas. Después de enfriar hasta temperatura
ambiente, se afadié acetato de etilo (100 mL) junto con HCI 1,0 N (6 mL). La mezcla
se agité luego durante 30 minutos y el sélido beis precipitado se recogid mediante
filtracion con succion. El producto bruto se purificé adicionalmente sobre gel de silice,

usando una mezcla 70:30 de cloruro de metileno y acetona, respectivamente. El
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producto fue un sélido pardo claro y peso 0,36 g (54%%:). LC/MS: gradiente 5‘;6-1009(5\(}0
CH3CN:H20 durante 4,5 minutos: 3,1 minutos, 374,2 (M+H). '
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Etapa 2: Preparacion de  4-[3-({4-[(2E)-3-(dimetilamino)prop-2-enoil]-2-

fluorofenilltio)fenilltetrahidro-2 H-piran-4-carboxamida.

Se anadio 4-{3-[(4-acetil-2-fluorofenil)tio]fenil}tetrahidro-2H-piran-4-carboxamida (600
mg, 1,60 mmol) a DMF anhidra (5 mL). Luego, se afadié el dimetil acetal de DMF
(1,03 g, 8,7 mmaol), y la solucién se calentd a 100 grados Celsius durante cuatro horas.
Los volatiles se evaporaron a presién reducida para proporcionar un sélido residual
anaranjado que se usé, sin purificacién adicional, para la préxima etapa.

Etapa 3 Preparacién de 4-(3-{[2-fluoro-4-(1-metil-1H-pirazol-5-
ibfeniljtio}feniltetrahidro-2H-piran-4-carboxamida.

Se disolvid 4-[2-({4-[(2E)-3-(dimetilamino) prop-2-enoil]-2-
fluorofeniljtio)fenilltetrahidro-2H-piran-4-carboxamida (52 mg, 0,121 mmol) en DMF
anhidra (5 mL). Esta solucién se enfridé hasta 0 grados Celsius y se afadié hidrazina
de metilo (2 mL). La solucién se agité a 0 grados Celsius durante una hora y luego a
temperatura ambiente: durante 10 horas.Los volatiles se eliminaron por evaporacion
giratoria. El residuo oleoso viscoso se disolvid en un volumen pequefio de cloruro de
metileno y se aplicé a un cartucho de gel de silice. El cartucho se eluyé usando un
gradientz 7:3 de cloruro de metileno y acetona, respactivamente, hasta 2:8 de cloruro
de metileno y acetona, respectivamente. Las fracciones que contenian el producto se
combinaron y concentraron para dar &l producto como un soélido hlanco (15 mg, 30%).
1H NMR (400 MHz, DMSO-cl;) 5 ppm 1,80 (t, J=10,06 Hz, 2 H) 2,40 (d, J=12,44 Hz, 2
H) 3,42 -3,62 (m, 2H) 3,72 (d, J=11,71 Hz, 2 H) 3,88 (s, 3 H) 6,49 (s, 1 H) 7,02 (br. s.,
1H)7,20-7,29(m, 2H) 7,34 - 7,43 (m, 4 H) 7,46 (d, J=9,52 Hz, 2 H) 7,54 (d, /=10,98
Hz, 1 H); HRMS calc M+H: 412,1495, encontrado 412,1454.

Ejemplo 13

\
| °N
PN AN f\{

PRERe
2 T8 T
) s

4-(3-{[2-cloro-4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida

Etapa 1: Preparacion de 4-{3-[(4-bromo-2-clorofenilltiolfenilltetrahidro-2H-piran-
4-carboxamida.
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Se dispusieron 1,15 g de 4-{3-[(triisopropilsilil)tio]fenil}tetrahidro- 2H—p|ran- -
carhoxamida, 1,016 g de 4-bromo-2-cloroyodohenceno, 0,206
tetrakis(trifenilfosfina)paladio, 0,091 g de bis[(2-difenilfosfino)fenil] éter, 0,525 g de
fluoruro de cesio y 0,631 g de cloruro de tetrastilamonio monohidratado en un matraz,
y se evacud/llend con nitrégeno tres veces. Se afiadieron 22 mL de isopropanol
anhidro, seguidos de la adicion de 3,50 mL de t-butéxido de potasio 1,0 M en
tetrahidrofurano. La mezcla de reaccion se calentdé a reflujo durante 30 minutos, se
enfri6, se concentrd y se sometié a cromatografia ultrarrapida sobre get de silice para
dar 0,98 g de producto. HRMS (M+H) cal:. 425,9930, encontrado 425,9923; 1H NMR
(400 MHz, DMSO-¢) 5 ppm 1,7¢ (ddd J=13,96, 10,47, 4,03 Hz, 2 H) 2,41 (d, J=13,7

2 H) 3,46 (t, /=10,88 Hz, 2 H) 2,68 - 3,77 (m, 2 H) 6,82 (d, J=8,59 Hz, 1 H) 7,08
(br.s TH) 7,28 (br,s., 1 H) 7,30- 7,34 (m, 1H) 7,43 - 7,51 (m, 4 H) 7,83 (d, J=2,15
Hz, 1 H).

Etapa 2 Preparacién de 4-(3-{[2-cloro-4-(1-metil-1H-pirazol-5-

ilfenilltio}feniltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 117,5 mg de 4-{3-[(4-bromo-2-clorofenil)tio]fenil}tetrahidro-2H-
piran-4-carboxamida, 130,1 g de acido (1-metil-1H-pirazol-5-il)borénico y 38,1 mg de
aducto de 1,1"-bis(difenilfosfino)ferroceno paladio dicloruro diclorometano en un vial, y
se evacud/llend con nitrégeno tres veces. Se afiadieron 2 mL de dioxano anhidro y
0,55 mL de carbonato de cesio 2 M, y la mezcla se calenté a 70°C durante 30 minutos,
se enfrid, se diluyd la fase de dioxano en acetato de etilo, se secd con sulfato de
magnesio, se filtrd, se concentré y se purificd por cromatografia de fase inversa para
dar 71,9 mg de producto. HRMS (M+H) calc. 428,1199, encontrado 428,1133; 1H
NMR (400 MHz, DMSO-df;) & ppm 1,82 (ddd, J=13,70, 10,47, 3,73 Hz, 2 Hj 2,43 (d,
J=13,95 Hz, 2 H) 3,47 (t, J=10,20 Hz, 2 H) 3,73 (dt, J=11,75, 3,52 Hz, 2 H) 3,85 (s, 3
H) 6,45 (d, /=1,88 Hz, 1 H) 6,92 (d, J=§,32 Hz, 1 H) 7,09 (br. s., 1 H) 7,30 (br. 5., 1 H)
7,37 -7,48 (m, 3H) 7,50 (d, J=5,10Hz, 2H) 7,55 (s, 1 H) 7,72 (d, J=1,88 Hz, 1 H).

Ejemplo 14

H,N S
o}
4-(3-{[3-metil-4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida

Etapa 1: Preparacion de 5-(4-bromo-2-metilfenil)-1-metil-1H-pirazol.

X



10

15

20

25

73

Se dispusieron 0,1 g d= 1-bromo-4-yodo-5-metilbenceno, 0,043 g de acido
metil-1H-pirazol-5-ilborénico 'y 0,045 g de 1,1-Bis(difenilfosfino)ferrocenols,
dicloropaladio(ll) en un vial sellado con septo, y se svacud/llené con nitrégeno tres
veces. Se afadieron luego 3 mL de 1,4-dioxano, seguidos de adicién de 0,5 mL de
carbonato de cesio 1 M. La mezcla se agitd a temperatura ambiente durante 30
minutos y se calenté a 70'C durante 4 horas. La mezcla de reaccién se enfrio, se
diluyé con agua y se extrajo con acetato de etilo. El acetato de etilo se& secd con
sulfato de sodio, se filtrd, s& concentré y el residuo se purificd por HPLC de fase
inversa para dar 0,05 g de producto. LCMS (M+H): 252.

Etapa 2 Preparacién de 4-(3-{[3-metil-4-(1-metil-1 H-pirazol-&-

iNfenilitiofenibtetrahidro-2H-piran-4-carboxamida.

Se dispusieron 0,157 g de 4-{3-[(triisopropilsilil)tio]fenil}tetrahidro-2H-piran-4-
carboxamida, 0,068 g de cloruro de tetraetilamonio, 0,01 g de oxidi-2,1-fenileno bis-
(difenilfosfina), 0,024 g paladio(O)tetrakis-(trifenilfosfina), 0,1 g de 5-(4-bromo-2-
metilfenil)-1-metil-1H-pirazol y 0,065 g de fluoruro de cesio en un matraz de reaccion, y
s& evacud y lleno con nitrégeno 3 veces. Se afiadizron 5 mL de isopropanol purgado
con nitrégeno, seguidos de la adicién de 0,6 mL de t-butéxido de potasio 1,0 M en
tetrahidrofurano. Después, la mezcla se calenté a reflujo durante 2 horas. Deaspués de
enfriar, la mezcla dg reaccién se diluyd con agua y se extrajo con acetato de etilo. E!
extracto d= acetato de etilo se secd con sulfato de sodio, se filtrd, se concentré y el
residuo se purificé por cromatografia de fase inversa para dar 0,082 g de producto.
HRMS (M+H) calc. 408,1746, encontrado 408,1743; 1H NMR (400 MHz, DMSO-d;) &
ppm 1,74 (s, 3 H) 2,09 (s, 2 H) 3,17 (s, 2 H) 3,38 (s, 2 H) 3,47 (s, 2 H) 3,59 (s, 2 H)
3,70(s,2H)6,26 (s, 1 H) 7,02 (s, 1 H) 7,22 (s, 1 H) 7,26 (d, J=15,74 Hz, 2 H) 7,37 -
7,48 (m, 3H) 7,62 (s, 1 H).

Ejemplo 15
N\/ | F
N o]
/ NH;
S

O
4-(3-fluoro-5-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carboxamida

Etapa 1: Preparacion de 4-(3,5-diflucrofenitetrahidro-2H-piran-4-carboxamida.

Se combind lentamente 4-(3,5-difluorofenil)tetrahidro-2H-piran-4-carbonitrilo

(preparado de acuerdo con los procedimientos de la Sintesis (2004), 16, 2625-2628),
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(10 g) con 100 mL de acido sulfurico enfriado con higlo. La mezcla resultante ée\
calentd a 145 °C durante 2 horas. Después de enfriar hasta temperatura ambiente, la
mezcla se vertid sobre hielo, y el pH se ajusté hasta 10 con NaOH 5 N. El sélido se
aisl6 por filtracion, enjuagando con agua y hexanos para dar 2,2 g del producto.
LC/MS (M+H): 242; 1H NMR (400 MHz, DMSO-d;) 5 ppm 1,79 (ddd, J=13,83, 10,61,
3,78 Hz, 2 H) 2,39 (d, J=13,16 Hz, 2 H) 3,41 - 3,50 (m, 2 H) 3,73 (dt, J=11,51, 3,73 Hz,
2H)7,02-7,18 (m,4 H) 7,29 (s, 1 H).
Etapa 2: Preparacién de 1-metil-5-{4-[(triisopropilsililtiolfenil}-1H-pirazol.

Se dispusieron 5-(4-bromofenil)-1-metil-1H-pirazol (7,84 g), terc-butéxido de
sodio (3,81 g), ,1-bus(di-i-propilfosfino)ferroceno (332 mg) y acetato de paladio (148
mg) bajo nitrégeno y se combinaron con 60 mL de 1,4-dioxano anhidro. La mezcla
resultante se agité a temperatura ambiente durante 1 hora antes de afadir
triisopropilsilanotiol (7,81 ml) seguido de calentamiento a reflujo durante 1 hora.
Después de enfriar hasta temperatura ambiente, la mezcla se diluyé con acetato de
etilo y se lavé con agua dos veces y clorura de sodio acuoso al 5% una vez. La capa
organica se secd sohre sulfato de sodio, se filtrd, se concentré y se purificé por
cromatografia ultrarrapida para dar el compuesto del titulo. LCMS (M+H): 347; 1H
NMR (400 MHz, DMSO-d/6) 5 ppm 0,85 - 0,96 (m, 3 H) 0,93 - 1,02 (m, 18 H) 3,84 (s, 3
H) 7,40 (s, 1 H) 7,46 (s, 1 H) 7,58 (d, J=8,32 Hz, 2 H) 7,63 - 7,71 (m, 2 H).

Etapa 3. Preparacidn _de  4-(3-fluoro-5-{[4-(1-metil-1H-pirazol-5-ilfenil]

tio}fenil)tetrahidro-2H-piran-4-carboxamida.

Se dispuso 1-metil-8-{4-[(triiscpropilsilil)tic]fenil}-1H-pirazol (100 mg) bajo
nitrégeno y se disolvié con 1,5 nmiL de 1-metil-2-pirrolidinona anhidra. Se afadid agua
(5,2 ul) y la solucién se agitd durante 40 minutos. Se afiadioé terc-butéxido de potasio
1,0 M en tetrahidrofurano (0,29 mL) y la solucién se agitd durante 15 minutos. En un
vial separado, se disolvié 4-(3,5-diflucrofenil) tetrahidro-2H-piran-4-carboxamida (70
mg) en 1 mL de 1-metil-2-pirrolidinona anhidra y se afiadié a la mezcla de reaccién
principal. La solucién resultante se calentd a 135°C durante 40 horas y luego se
purificé por cromatografia de fase inversa para dar el producto (27 mg). HRMS (M+H)
calc. 412,1495, encontrado 412,1550; 1H NMR (400 MHz, DMSO-d;) & ppm 1,72 —
1,83 (m, 2 H) 2,37 (d, J=12,88 Hz, 2 H) 3,39 - 3,49 (m, 2 H) 3,72 (dt, J=11,55, 3,63 Hz,
2 H) 3,87 (s, 3H) 6,45 (d, J=1,&8 Hz, 1 H) 7,03 (dt, J=8,86, 1,88 Hz, 1 H) 7,11 = 7,17
(m, 2H) 7,23 (t, J=1,61 Hz, 1 H) 7,31 (s, 1 H) 7,44 - 7,49 (m, J=8,59, 2,01, 2,01 H=, 3
H) 7,58 (ddd, J=8,46, 2,15, 2,01 Hz, 2 H).

Ejemplo 16
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4-(3-{[2-cloro-4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)-N-metiltetrahidro-2H-
piran-4-carboxamida

Se dispusieron 80 mg del compuesto del ejemplo 13 y 10 mbL de
tetrahidrofuranc anhidro =n un vial secado en estufa. Se afadieron 30 mg de hidruro
de sodio (dispersion al 80% en aceite mineral), y la mezcla se agitd a temperatura
ambiente durante 30 minutos. Se afadié 0,035 mL de yoduro de metilo, y la mezcla se
agito a temperatura ambient= durante 2 horas. Se¢ afadié 0,042 mL de acido acético
glaciar y la reaccién se diluyé con acetato de etilo y se extrajo con agua y cloruro de
sodio al 5%, se secd sobre sulfato de magnesio, se filtrd, se concentrd y purificd por
cromatografia de fase inversa. Las fracciones de producto se diluyeron en acetato de
etilo, se extrajeron con bicarbonato de sodio acuoso al 5%, se secaron con sulfato de
magnesio, se filtraron, s& concentraron y se& secaron a vacio para dar 41 mg de
producto. HRMS (M+H) calc. 4421356, encontrado 442,1472; 1H NMR (400 MHz,
DMSO-cf) & ppm 1,80 - 1,90 (m, 2 H) 2,40 (d, J=13,70 Hz, 2 H) 2,54 (d, J=4,30 Hz, 3
H) 3,43 (t, v=10,20 Hz, 2 H) 3,71 (dt, /=11,88, 3,73 Hz, 2 H) 3,85 (s, 3 H) 6,46 (d,
J=2,15 Hz, 1 H) 8,03 (d, J=8,32 Hz, 1 H) 7,38 (ddd, J=7,12, 1,75, 1,61 Hz, 1 H) 7,43
(dd, J=8,32, 1,88 Hz, 1 H) 7,45 - 7,52 (m, 4 H) 7,88 (1, J=4,30 Hz, 1 H) 7,72 (d, /=1,88
Hz, 1 H).

Ejemplo 17
\N’N\>
lo) P o X
YR
N ‘|’ S ”
(ol

4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)-N-metil-tetrahidro-
2H-piran-4-carboxamida

Etapa 1: Preparacién de (3-bromo-2-fluorofenilymetanol.

Se dispusieron 5,0 g de acido 3-bromo-2-fluorobenzoico y 40 mL de

tetrahidrofurano anhidro bajo nitrégeno en un matraz secado en estufa y se enfriaron

AV
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hasta 0°C. Sz afadieron 34,2 mL de complejo borano-tetrahidrofurano 1 M desde un
embudo de adicién, y la mezcla se agitd a temperatura ambiente durante una noche.
Se afadieron 5 mL de agua, y la reaccién se concentrd, se diluyd con éter digtilico y
se extrajo con carhonato de potasio saturado, agua y cloruro de sodio al 5% antes de
secar sobre sulfato de sodio. La solucidon se filtrd, se concentrd y purificd por
cromatografia ultrarrapida sobre silice. Las fracciones de producto se concentraron y
secaron a vacio para dar 4,26 3. GCMS (M) 204, 1H NMR. (400 MHz, DMSO-d3) &
ppm 4,87 (d, J=5,91 Hz, 2 H) 5,39 (t, J=5,77 Hz, 1 H) 7,15 (t, J=8,06 Hz, 1 H) 7,44 -
7,50 (m, 1 H)7,55-7,61(m, 1H).
Etapa 2: Preparacion de 1-bromo-3-(clorometil)-2-fluorobenceno.

Se dispusieron 4,26 g de (3-hromo-2-fluorofenil)metanol y 70 mL de cloruro de
metileno anhidro bajo nitrégeno en un matraz secado en estufa. Se afadié 1,64 mL de
cloruro de tionilo, y la mezcla se agité a temperatura ambiente durante una noche, se
concentré y se diluyé con éter dietilico. Se afadieron 50 mL de carbonato de potasio
saturado, y se dejd separar las fases. La capa organica se extrajo dos veces con agua
y una vez con cloruro de sodio al 5%, se secd sobre sulfato de magnesio, se filtrd,
concentré y purificé por cromatografia uitrarrapida sobre silice. Las fracciones de
producto se concentraron y secaron a vacio para dar 2,72 g de producto. 1TH NMR
(400 MHz, DMSO-d3) & ppm 5,11 (ddd, /=15,45 12,15, 0,94 Hz, 2 H) 7,16 - 7,22 (m, 1
H) 7,44 - 7,50 (m, 1 H) 7,73 (ddd, J=8,19, 3,85, 1,61 Hz, 1 H).

Etapa 3: Preparacion de (3-bromo-2-fluorofenil)acetonitrilo.

Se dispusieron 2,7 g de 1-bromo-3-(clorometil)-2-fluorobenceno, 0,83 g de
cianuro de potasio y 25 mL de dimetilsulféxido anhidro bajo nitrégeno en un matraz
secado en estufa y se agitaron a temperatura ambiente durante 2 horas. La reaccion
se diluyé en acetato de etilo y se extrajo cuatro veces con cloruro de sodio al 5%, se
secd sobre sulfato de magnesio, se filtrd, concentré y purificé por cromatografia
ultrarrapida sobre silice. Las fracciones de producto se concentraron y secaron a vacio
para dar 1,17 g de producto. GCMS( M) 213; 1H NMR (400 MHz, DMSO-if5) & ppm
4,14 (s, 2H) 7,21 (td, J=7,85, 0,94 Hz, 1 H) 7,45 - 7,51 (m, J=7,32, 7,32, 0,94, 0,81 Hz,
1H) 7,71 (ddd, J=8,12, 6,85, 1,51 Hz, 1 H).

Etapa 4. Preparacion _de  4-(3-bromo-2-flucrofeniltetrahidro-2H-piran-4-

carbonitrilo.
Se dispusieron 1,17 g de (3-bromo-2-fluorofenil)acetonitrilo y 15 mL de DMSO
anhidro bajo nitrégeno en un matraz secado en estufa. Se afadieron 459 mg de

hidruro de sodio (dispersién al 0% en aceite), y la mezcla se agité a temperatura
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ambients durante 1 hora. Se anadié 0,86 g de éter 2-cloroetilico disuelto con 2 mi d
DMSO anhidro, y la mezcla se agité a temperatura ambiente durante una noche. Se
afadié 0,65 mL de acido acético glaciar y la reaccion se diluyé en acetato de etilo y se
extrajo con agua y cloruro de sodio al 5%, se seco6 sobre sulfato de magnesio, se filtré,
se concentrd y purificd por cromatografia ultrarrdpida sobre silice. Las fracciones de
producto se concentraron y secaron a vacio para dar 730 mg de producto. GCMS (M)
283; I1H NMR (400 MHz, DMSO-d6) 5 ppm 2,04 - 2,15 (m, 2 H) 2,17 - 2,25 (m, 2 H)
3,69 (id, J=12,08, 1,88 Hz, 2 H) 4,01 (dd, J=11,95, 2,82 Hz, 2 H) 7,27 (td, J=7,92, 1,07
Hz, 1 H) 7,47 - 7,55 (m, 1 H) 7,80 (ddd, J=8,12, 6,65, 1,61 Hz, 1 H).

Etapa 5: Preparacion de  4-(3-bromo-2-fluorofenil)tetrahidro-2H-piran-4-

carboxamida.

Se dispusieron 705 mg de 4-(3-bromo-2-fluorofenil)tetrahidro-2H-piran-4-
carbonitrilo y 418 mg de hidréxido de potasio triturado 2n un vial secado en estufa, y
se evacud/llend con nitrégenn tres veces. Se afiadieron 8 mL de alcohol terc-butilico, y
la mezcla se calentd a 80°C durante dos horas. La mezcla de reacciéon se enfrid, se
diluyé con acetato de etilo, se extrajo dos veces con agua y una vez con cloruro de
sodio al £%, se secd sobre sulfato de magnesio, se filtrd, se concentré y se purificé por
cromatografia de fase inversa. Las fracciones de producto se diluyeron en acetato de
etilo, se extrajeron con bicarbonato de sodio acuoso al 5%, s& secaron con sulfato de
magnesio, se filtraron, se concentraron y se secaron a vacio para dar 593 mg de
producto. LCMS(M+H)302. TH NMR (400 MHz, DMSO-d6) o ppm 1,83 (ddd, J=13,56,
7,79,8677Hz, 2H) 2,32 (d, J=13,70 Hz, 2 H) 3,59 - 3,70 (m, 4 H) 7,01 (br, s,, 1 H) 7,07
(br.s., 1 H) 717 (id, J=7,92, 0,81 Hz, 1 H) 7,45 (td, J=7,65, 1,61 Hz, 1 H) 7,62 (ddd,
J=8,08, 6,44, 1,61 Hz, 1 H).

Etapa 6: Preparacion de 4-(1-metil-1H-pirazol-5-il)bencenotiol.

Se dispusieron 3,41 g de t-butéxido de sodio dentro de una bolsa rellena de
argon, en un matraz secado en estufa. Se afadieron 7,03 g de 5-(4-bromofenil)-1-
metil-1H-pirazol, 0,328 g de acetato de paladio y 0,7720 g de 1,1'-bis(di-i-propilfosfino)-
ferroceno, y la mezcla se evacud/llend con nitrégeno tres veces. Se afadieron 50 mL
de 1,4-dioxano anhidro, seguidos de la adicién de 7,00 mL de triisopropilsilanotiol.
Después de calentar a reflujo durante 40 minutos, la mezcla de reaccion se enfrio, y
luego se anadieron 20 mL de hidréxido de sodio acuoso 2,5 Ny 15 mL de DMSO bajo
nitrégeno. La reaccién se agité vigorosamente a temperatura ambiente durante 40
minutos y luego se diluyé en éter. La adicioén de 125 mL de cloruro de sodio acuoso al
5% que contenia ~5 mL de &cido clorhidrico concentrado ajusté el pH de la fase
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acuosa hasta 4, y la mezcla se extrajo, se separd, se extrajo la acuosa nuevamenté
con éter, se combhinaron los extractos de éter, se secd con sulfato de magnesio, se
filtrd y se concentrd para dar un liquido oscuro. El producto bruto se diluyé en é&ter, se
extrajo dos veces con porciones de 100 mL de hidréxido de sodio acuoso 0,5 N (se
deseché el éter), se combinaron los extractos acuosos, se extrajo la solucién acuosa
con éter (se desschd el é&ter), se ajustd cautelosamente el pH hasta 3 con acido
clorhidrico concentrado, se extrajo tres veces con éter, s& combinaron los extractos
etérzos, se secaron con sulfato de magnesio, se filtraron, s& concentraron y se
sometieron a cromatografia ultrarrdpida sobre gel de silice para dar 4,4600 g de
producto. TH NMR (400 MHz, DMSO-dg) & ppm 3,83 (s, 3 H) 565 (s, 1 H) 5,36 (d,
J=1,95Hz, 1 H) 7,40 (s, 4 H) 7,44 (d, J=1,95 Hz, 1 H).

Etapa 7: Preparacion de 4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenilitio}-

feniltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 277 mg de 4-(1-metil-1H-pirazol-5-il)bencenotiol, 400 mg de 4-
(3-bromo-2-fluorofenil)tetrahidro-2H-piran-4-carboxamida, 351 mg of  bis[(2-
difenilfosfino)fenilléter, 77,9 mg de tetrakis(trifenilfosfina)paladio (0) en un vial secado
en estufa, y se evacud/llené con nitrégeno tres veces. Se afadieron 15 mL de 1,4-
dioxano anhidro y 3,97 ml de carbonato de cesio 2 M, y la mezcla se calenté a 80°C
durante una noche. La mezcla se enfrié, se concentrd y purificé por cromatografia de
fase inversa. Las fracciones de producto se diluy2ron en acetato de etilo, se extrajeron
con bicarbonato de sodio acucso al 5%, s= secaron con sulfato de magnesio, se
filtraron y se concentraron. El residuo se triturd con &ter digtilico, se filtrd y se secod a
vacio para dar 223 mg de producto. HRMS (M+H) calc. 412,1495, encontrado
412,1593; 1H NMR (400 MHz, DMSO-c8) & ppm 1,89 - 2,00 (m, 2 H) 2,32 (d, J=13,43
Hz, 2 H) 2,83 - 3,60 (m, 4 H) 3,85 (s, 3 H) 6,42 (d, J=1,88 Hz, 1 H) 7,01 (br. s., 1 H)
7,06 (br.s., 1H)7,23-7,36 (m, 4 H) 7,48 (d, J=1,88 Hz, 1 H) 7,47 - 7,55 (m, 3 H).

Etapa 8. Preparacion de 4-(2-fluoro-3-{[4-(1-metil-1 H-pirazol-5-il)fenilltio}-fenil)-

N-metiltetrahidro-2/H-piran-4-carboxamida.

Se dispusieron 198 mg de  4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-
ifenilltio}fenil)-tetrahidro-2H-piran-4-carboxamida y 20 ml de tetrahidrofurano anhidro
bajo nitrégeno en un vial secado en estufa. Se afadieron 39 mg de hidruro de sodio
(dispersidn al 60% en aceite minzral), y la mezcla se agitd a temperatura ambiente
durante 30 minutos. Se aifadié 0,050 mL de yoduro de metilo, y la mezcla se agit6 a
temperatura ambiente durante 3 horas. Se anadié 0,055 mL de acido acético glaciar y

la reacsion se diluyé con acetato de etilo, se extrajo con agua y cloruro de sodio al 5%,

0\

\
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s= sech con sulfato de magnesio, se filtrd, se concentrd y purificé por cromatografia d
fase inversa. Las fracciones de producto se diluyzron en acetato de etilo, se extrajeron
con hicarbonato de sodio acuoso al £§%, se secaron con sulfato de magnesio, se
filtraron, se concentraron y se secaron a vacio para dar 108 mg de producto. HRMS
(M+H) calc. 425,1651, encontrado 426,1750; 1H NMR (400 MHz, DMSO-d8) & ppm
1,96 (ddd, J=13,63, 8,12, 5,37 Hz, 2 H) 2,30 (d, J=13,43 Hz, 2 H) 2,54 (d, J=4,57 Hz, 3
H) 3,568 -3,70 (m, 4 H) 3,84 (s, 3H) 6,41 (d, J=1,88 Hz, 1 H) 7,24 - 7,37 (m, 4 H) 7,41
(9, J=4,48 Hz, 1 H) 7,46 (d, J=1,88 Hz, 1 H) 7,47 - 7,54 (m, 3 H).
Ejemplo 18

Iz

o)

4-(3-fluoro-5-{[4-(1-metil-1 H-pirazol-5-il)fenil]tio}-fenil)-N-metiltetrahidro-
2H-piran-4-carboxamida

El compuesto del titulo se elahoré usando el método descrito en el ejemplo 16,
usando el compuesto del gjemplo 15 como material de partida.
HRMS (M+H) calc. 426,1851, encontrado 426,1796; 1H NMR (400 MHz, DMSO-d8) §
ppm 1,81 (ddd, J=13,90, 10,41, 3,89 Hz, 2 H) 2,35 (d, J=13,70 Hz, 2 H) 2,54 (d, J=4,57
Hz, 3 H) 3,36 - 3,46 (m, 2 H) 3,70 (ddd, J=11,55, 3,76, 3,49 Hz, 2 H) 3,67 (s, 3H) 5,45
(d, J=1,88 Hz, 1 H) 7,03 (ddd, J=8,39, 2,28, 1,95 Hz, 1 H) 7,11 (dt, J/=10,54, 1,98 Hz, 1
H) 7,14 (t, J=1,48 Hz, 1 H) 7,48 (dt, /=8,86, 2,15 Hz, 3 H) 7,58 (ddd, J=8,45, 2,15, 2,01

z, 2H) 7,69 (q, J~4,21 Hz, 1 H).

Ejemplo 19
SN-N
O /)\ '/":\' T\\\>
A el

H T s
F

o]
4-(2,5-difluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)-N-
metiltetrahidro-2H-piran-4-carboxamida

F

Etapa 1: Preparacion de 4-amino-2,5-difluorobenzonitrilo.
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Se dispusieron 10 g de 4-bromo-2,5-difluoroanilina, 4,48 g de cianuro de cobre
() y 110 mL de dimetilformamida anhidra bajo nitrégeno en un matraz secado en
estufa y se calentaron a reflujo durante una noche. La reaccién se enfri6 y se
aifadieron 110 mL de cianuro de sodio acuoso al 10%, y se agité durante 30 minutos.
La reacciéon se diluyé con 200 ml de agua y se extrajo tres veces con cloruro de
metileno. Las capas organicas combinadas se extrajeron con carbonato de sodio al
5% y agua, se secaron sobre sulfato de sodio, se filtraron, concentraron y purificaron
por cromatografia ultrarrapida sobre silice. Las fracciones de producto se concentraron
y secaron a vacio para dar 5 g de producto. GCMS (M) 154; 1H NMR (400 MHz,
DMSO-uf3) & ppm 6,58 - 5,68 (m, 3 H) 7,57 (dd, J=11,14, 3,04 Hz, 1 H).

Etapa 2: Preparacion de 4-amino-3-bromo-2,5-difluorobenzonitrilo.

Se dispusieron 5,0 g de 4-amino-2,5-difluorobenzonitrilo, 5,13 g bromo, 2 mL
de agua y 50 mL de acido acético glaciar hajo nitrégeno en un matraz secado en
estufa y se agitdé durante una noche a temperatura ambiente. La reaccién se
concentrd, se diluyd con cloruro de metileno, se extrajo con agua y carbonato de sodio
al 5%, sz secd sobre sulfato de sodio, se filtrd, s& concentré y purificd por
cromatografia ultrarrapida sobre silice. Las fracciones de producto se concentraron y
secaron a vacio para dar 6,9 g de producto. GCMS (M) 232; 1H NMR (400 MHz,
DMSO-d€) & ppm 6,89 (s, 2 H) 7,71 (dd, J=11,14, 6,04 Hz, 1 H).

Etapa 3: Preparacion de 4-amino-3-bromo-2 5-difluorobenzaldehido.

Se dispusieron 6,70 g de 4-amino-3-bromo-2,5-diflucrobenzonitrilo y 0,754 g de
oxido de platino(lV) en un frasco a presion Fischer-Porter, y se evacud/llend con
nitrégeno tras vaces. Bajo una atmdsfera de nitrégeno, se afadieron 36 mL de acido
formico y 9 mL de agua saturada con nitrogeno, y la mezcla se calentd a 80°C durante
4 horas. La reaccion se enfrié, se filtré sobre una capa de Celite, s& concentrd, se
diluyé con acetato de etilo, se extrajo con hicarbonato de sodio saturado, se seco
sohre sulfato de sodio, se filtrd, concentré y purificé por cromatografia ultrarrapida
schre silice. Las fracciones de producto se concentraron y secaron a vacio para dar
4,61 g de producto. GCMS (M) 235; 1H NMR (400 MHz, DMSO-d6) & ppm 6,94 (br. s.,
2 H) 7,44 (dd, J=11,01, 6,18 Hz, 1 H) 9,90 (d, J=2,95 Hz, 1 H).

Etapa 4. Preparacion de 3-bromo-2 5-difluorobenzaldehido.

Se dispusieron 4,6 g de 4-amino-3-bromo-2,5-difluorobenzaldehido, 110 mL de
acido acético glaciar y 54 mL de acido hipofosférico bajo nitrégeno en un matraz
secado en astufa y se enfriaron hasta 0°C. Se disolvieron 1,96 g de nitrito sédico con

11 mL de agua y se agregaron a la mezcla de reaccion desde un embudo de adicién,

Op.
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manteniendo la temperatura de la reaccién por debajo de 15°C. La mezcla s& calen
hasta temperatura ambiente y se agitd durante 1 hora, se diluyd en 300 mL de agua
con hielo y se extrajo 3 veces con cloruro de metileno. Las capas organicas
combinadas se extrajeron con agua, 2 veces con hidréxido soédico al 10%, 2 veces con
agua, se secaron sohre sulfato de sodio, se filtraron, concentraron y purificaron por
cromatografia ultrarrapida sobre silice. Las fracciones de producto se concentraron y
secaron a vacio para dar 2,79 g de producto. GCMS (M)222; 1H NMR (400 MHz,
DMSO-¢f3) & ppm 7,86 (ddd, J=8,08, 4,83, 3,22 Hz, 1 H) 8,12 (ddd, J=7,52, 5,37, 3,22
Hz, 1 H) 10,13 (d, J=2,42 Hz, 1 H).
Etapa 5: Preparacion de (3-brome-2,5-difluorofenil)metanol.

Sz dispusieron 2,69 g de 3-bromo-2,5-difluorobenzaldehido y 30 mL de
tetrahidrofurano anhidro bajo nitrégeno en un matraz secado en estufa y se enfriaron
hasta 0°C. Se afadicron lentamente 18,3 mL de complejo borano-tetrahidrofurano
desde un embudo de adicidn, y la mezcla s& calentd hasta temperatura ambiente y se
agité durante 3 horas. Se afadieron 5 mL de agua, y la reaccidon s& concentrd, se
diluyé con éter dietilico y se extrajo con carbonato de potasio saturado. La capa
acuosa se extrajo 3 veces con éter dietilico, y las capas organicas combinadas se
extrajeron con agua y cloruro de sodio al 5%, s& secaron sobre sulfato de magnesio,
s¢ filtraron y s& concentraron. Se formaron cristales tras dejar en reposo y se secaron
a vacio para dar 2,7 g de producto. GCMS (M) 222.; 1H NMR (400 MHz, DMSO-d6) 5
ppm 4,57 (d, /=591 Hz, 2 H) 5,53 (t, J=5,91 Hz, 1 H) 7,2¢ (ddd, J=8,73, 5,24, 3,22 Hz,
1 H) 7,58 (ddd, J=7,99, 5,17, 3,22 Hz, 1 H).

Etapa 6: Preparacion de 1-bromo-3-(clorometil)-2 5-difluorobenceno.

Se dispusieron 5§90 mg de (3-bromo-2,5-difluorofenil)metanol y 5 ml de cloruro
de metileno anhidro bajo nitrégeno en un vial secado en estufa y se enfriaron hasta
0°C. Se afadi6 0,42 niL de cloruro de tionilo, y la mezcla se calentd hasta temperatura
ambiente y se agitdé durante 2 horas. La reaccidn se concentrd, se diluyé con éter
dietilico y & ml de carhonato de potasio saturado, y se afadié mas agua. Las dos fases
se separaron y la capa acunsa s& extrajo nuevamente con éter dietilico. Las capas
organicas se combinaron y se extrajeron con agua, cloruro de sodio al 5%, se secaron
con sulfato d= magnesio, se filtraron, concentraron y purificaron por cromatografia
ultrarrapida sobre silice. Las fracciones de producto se concentraron y secaron a vacio
para dar 275 mg de producto. GCMS (M-CI) 220.

Etapa 7: Preparacién d= (3-bromo-2,5-difluorofenil)acetonitrilo.
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Se dispusieron 775 mg de 1-bromo-23-(clorometil)-2,5-difluorobenceno, 251 myg
de cianuro de potasio y 7 ml de sulféxido de dimetilo anhidro bajo nitrégeno en un vial
secado en estufa y se agitaron a temperatura ambiente durante 1 hora. La mezcla de
reaccion se diluyd con acetato de etilo y se extrajo cuatro veces con cloruro de sodio al
5%, se secd sobre sulfato de magnesio, se filtrd, concentrd y purificéd por cromatografia
ultrarrapida sobre silice. Las fracciones de producto se concentraron y secaron a vacio
para dar 277 mg de producto. GCMS (M)231; 1H NMR (400 MHz, DMSO-d6) & ppm
413 - 4,17 (m, 2 H) 7,40 (ddd, J=8,59, 5,37, 3,22 Hz, 1 H) 7,76 (ddd, /=8,05, 5,10,
2,95 Hz, 1 H).

Etapa 8: Preparacion d= 4-(3-bromo-2, 5-difluorofenil)tetrahidro-2H-piran-4-

carbonitrilo.

Se dispusieron 930 myg de (3-bromo-2,5-difluorofenil)acstonitrilo, 373 mg de
hidruro de sodio (dispersion en aceite al 60%) y 10 ml d= sulféxido de dimetilo anhidro
bajo nitrégeno en un matraz s2cado en estufa, y se agitd a temperatura ambiente
durante 45 minutos. Se afiadié 0,71 ml de éter 2-cloroetilico y la mezcla se agitd
durante una noche. Se ailadié 0,53 ml de acido acético glaciar, y la reaccion se diluyé
con agua y se extrajo con acetato de etilo. La fase organica se extrajo dos veces con
cloruro de sodio al 5%, se secod sobre sulfato de magnesio, se filtrd, concentré y
purificd por cromatografia ultrarrapida sobre silice. Las fracciones de producto se
concentraron y secaron a vacio para dar 748 mg de producto. GCMS (M)301; 1H NMR
(400 MHz, DMSO-d3) &> ppm 2,03 - 2,14 (m, 2 H) 2,16 - 2,25 (m, 2 H) 3,68 (td, J=12,15,
1,75 Hz, 2 H) 4,01 (dd, J=12,35, 2,42 Hz, 2 H) 7,41 (ddd, J=9,33, 5,84, 3,09 Hz, 1 H)
7,85 (ddd, J=7,85, 5,03, 2,95 Hz, 1 H).

Etapa 9: Preparacion de  4-(3-bromo-2 5-difluorofenil)tetrahidro-2H-piran-«-

carboxamida.

Se dispusieron 748 mg de 4-(3-bromo-2,5-diflucrofenil)tetrahidro-2H-piran-4-
carbonitrilo y 417 mg de hidréxido de potasio triturado en un vial szcado en estufa, y
se evacud/llend con nitrdgeno tres veces. Se afadieron 20 mL de alcohol terc-butilico
anhidro, y la mezcla se calenté a 80° C durante una hora. La mezcla de reaccion se
enfrié, sz diluyé con acetato de etilo, se extrajo una vez con agua y tres veces con
cloruro de sodio al 5%, se secd sobre sulfato de magnesio, se filtrd y se concentré. El
residuo se triturd con éter dietilico al 50% en hexanos, se filtré y se secé a vacio para
dar 631 mg de producto. LCMS (M+H) 320; 1H NMR (400 MHz, DMSO-i/3) 5 ppm 1,91
(dt, J=13,63, 6,75 Hz, 2 H) 2,28 (d, J=13,43 Hz, 2 H) 3,65 (dd, J=6,44, 3,76 Hz, 4 H)
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7,03 (br. s, 1 H) 7,09 (br. s, 1 H) 7,30 (ddd, J=10,07, 5,77, 3,22 Hz, 1 H) 7,65 (ddd,
J=7,59, 4,90, 3,09 Hz, 1 H).

Etapa 10: Preparacidn de 4-(2 5-difluoro-3-{[4-(1-metil-1H-pirazol-5-i)fenil]-
tioHeniltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 405 mg de 4-(3-bromo-2,5-difluorofenil)tetrahidro-2H-piran-4-
carboxamida, 265 mg de 4-(1-metil-1H-pirazol-5-il)bencenoctiol, 33,5 mg de bis[(2-
difenilfosfino)fenilléter, 74,5 mg de tetrakis(trifenilfosfina)paladio (0) en un vial secado
en estufa, y se evacudlllené con nitrégeno tres veces. Se afadieron 6 mL de 1,4-
dioxano anhidro y 3,8 ml de carbonato de cesio 2 M, y la mezcla se calentd a 80°C
durante una noche. La reaccidn se enfrid, se concentré y purificé por cromatografia de
fase inversa. Las fracciones de producto se diluyeron en acetato de etilo, se extrajeron
con bhicarbonato de sodio acuoso al 5%, se secaron con sulfato de magnesio, se
filtraron y se concentraron. Se purificé una segunda vez por cromatografia ultrarrapida
sobre silice. Las fraccionas de producto se concentraron y secaron a vacio para dar
137 mg de producto. HRMS (M+H) calc. 430,1401, encontrado 430,1459; 1H NMR
(400 MHz, DMSO-d€) & ppm 1,93 (dt, J=13,90, 6,88 Hz, 2 H) 2,29 (d, J=13,70 Hz, 2 H)
3,06 (dd, /=6,44, 3,76 Hz, 4 H) 3,87 (s, 3 H) 6,43 (d, J=1,88 Hz, 1 H) 7,01 - 7,07 (m, 2
H) 7,09 (br. s., 1 H) 7,28 (ddd, J=9,87, 6,11, 3,09 Hz, 1 H) 7,44 (ddd, J=8,53, 2,28,
2,08 Hz, 2 H) 7,48 (d, J=1,88 Hz, 1 H) 7,57 (dt, J=8,59, 2,15 Hz, 2 H).

Etapa 11: Preparacién de 4-(2 5-diflucro-3-{[4-(1-metil-1H-pirazol-5-il)fenil]-
tiolfenil)-N-metiltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 106 mg de 4-(2,5-difluoro-3-{[4-(1-metil-1H-pirazol-5-
ifenilltio}fenil)-tetrahidro-2H-piran-4-carhoxamida, 48,6 mg de hidruro de sodio
(dispersion al 50% en aceite) y 10 ml de tetrahidrofurano anhidro bajo nitrégeno en un
vial secado en estufa, y se agitaron a temperatura ambiente durante 1 hora. Se
afiadieron 129 mg de yodometano, y la mezcla se agitdé a temperatura ambiente
durante 1 hora. Se afiadié 0,07 ml de acido acético glaciar, y la reaccién se diluyd con
agua y se extrajo dos veces son acetato de etilo. Las capas organicas combinadas se
extrajeron con agua, cloruro de sodio al 5%, se secaron con sulfato de magnesio, se
filtraron, concentraron y purificaron por cromatografia de fase inversa. Las fracciones
de producto se diluyeron en acetato de etilo, se extrajeron con bicarbonato de sodio
acuoso al 5%, se secaron con sulfato de magnesio, se filtraron, se concentraron y se
secaron a vacio para dar 28 mg d= producto. HRMS (M+H) cal:. 444, 1557, encontrado
444,1658; 1H NMR (400 MHz, DMSO-dR) 5 ppm 1,89 - 1,99 (m, 2 H) 2,22 - 2,31 (m, 2
H) 2,54 (d, J=4,57 Hz, 3 H) 3,50 - 3,62 (m, J=5,91, 4,03 Hz, 4 H) 3,85 (s, 3 H) 5,44 (d,
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J=1,88 Hz, 1 H) 7,09 (ddd, J=7,85, 5,03, 2,95 Hz, 1 H) 7,30 (ddd, J=9,67, 5,04, 3,09
Hz, 1 H) 7,38 - 7,45 (m, 3 H) 7,47 (d, J=1,88 Hz, 1 H) 7,56 (dt, /=8,68, 2,11 Hz, 2 H).
Ejemplo 20
~
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4-(2,4-difluoro-3-{[4-(1-metil-1 H-pirazol-5-il)fenil]tio}fenil)-tetrahidro-2H-
piran-4-carboxamida

Etapa 1: Preparacion de 4-(2,3,4-trifluorofenilitetrahidro-2H-piran-4-carbonitrilo.

Se dispusieron 1 g de 2,3 4-trifluorofenilacetonitrilo, 0,52 g de hidruro de sodio
(dispersion al 60% en aceite) y 10 mL de sulféxido de dimetilo anhidro bajo nitrégeno
&n un vial secado en estufa, y se agitd a temperatura ambiente durante 30 minutos. Se
afadié 0,733 ml de éter 2-cloroetilico, y la mezcla se agité a temperatura ambiente
durante una noche. La reaccion se diluyé con agua y se extrajo tres veces con acetato
de etilo. Las capas organicas se comhinaron y se axtrajeron con cloruro de hidrégeno
1 N y cloruro de sodio al 5%, se secaron sobre sulfato de magnesio, se filtraron,
concentraron y purificaron por cromatografia ultrarrapida sobre silice. Las fracciones
de producto se concentraron'y secaron a vacio para dar 175 myg de producto. GCMS
(M) 241; 1H NMR (400 MHz, DMSO-d;) & ppm 2,10 (ddd, J=13,43, 11,95, 443 Hz, 2
H) 216 - 2,24 (m, 2 H) 3,68 (td, J=12,15, 1,75 Hz, 2 H) 4,01 (ddd, J=12,49, 3,89, 1,34
Hz, 2 H) 7,31 - 7,50 (m, 2 H).
Etapa 2: Preparasién de S-[4-(1-metil-1H-pirazol-5-il)fenil] etanoticato.

Se dispusieron 1,60 g de 4-(1-metil-1H-pirazol-5-il)bencenotiol bajo nitrégeno y
se disolvieron en 20 mL de tetrahidrofurano anhidro. Se afadieron 0,200 g de 4-
dimetil-aminopiridina y 0,70 mL de piridina anhidra seguidos de adicion de 0,960 mL
de anhidrido acético. La reaccién se agité durante 10 minutos, luege se diluyd con
éter, se extrajo con agua, s= extrajo con acido clorhidrico acuoso 0,1N, se extrajo con
bicarbonato de sodio acuoso al 1%, se secé con sulfato de magnesio, s= filtro, se
concentrd y se sometid a cromatografia ultrarrapida para dar 1,57 g de producto.
LCMS (M+H) 233; 1H NMR (400 MHz, DMSO-cfs) & ppm 2,47 (s, 3 H) 3,88 (s, 3 H)
6,49 (d, JS1,71Hz, 1 H) 7,49 (d, ;=171 Hz, 1 H)7,52-755(m, 2H) 7,62 -7.66 (m, 2
H).

)
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Etapa 3. Preparacion de 4-(2.4-difluoro-3-{[4-(1-metil-1H-pirazol-5-i)feniljtio}-

fenihtetrahidro-2H-piran-4-carbonitrilo.

Se dispusieron 169 mg de S-[4-(1-metil-1H-pirazol-5-il)fenil] etanotioato y 5 mL
de 1-metil-2-pirrolidinona anhidra bajo nitrégeno en un vial secado en estufa y se
enfriaron hasta 0°C. Se afadié 0,726 mL de t-butéxido de potasioc 1 M en
tetrahidrofurano, y la mezcla se agitdé a 0°C durant= 1 hora. Se aiadieron 175 mg de 4-
(2,3, 4-trifluorofznil)tetrahidro-2H-piran-4-carbonitrilo  disueltos en 2 mL de 1-metil-2-
pirrolidinona anhidra, y la mezcla se agité a 45°C durante una noche. La reaccién se
enfrié y se afiadié 0,041 mL de acido acético glaciar y la reaccidn se diluyd en acetato
de etilo y se extrajo tres veces con cloruro de sodio al 5%, se secd sobre sulfato de
magnesio, se filtrd, se concentré y purificd por cromatografia de fase inversa. Las
fracciones de producto se diluyeron en acetato de etilo, s= extrajeron con bicarbonato
de sodio acuoso al 5%, se secaron con sulfato de magnesio, se filtraron, se
concentraron y se secaron a vacio para dar 48,1 mg de producto. LC/MS (M+H)412;
1H NMR (400 MHz, DMSO-dg) & ppm 2,11 (id, J=12,76, 4,30 Hz, 2 H) 2,19 - 2,26 (im, 2
H) 3,68 (id, /=12,08, 1,61 Hz, 2 H) 3,82 (s, 3 H) 3,97 - 4,05 (m, 2 H) 6,40 (d, J=1,88
Hz, 1 H) 7,27 (ddd, J=8,59, 2,42, 215 Hz, 2 H) 7,40 - 7,46 (m, 2 H) 7,50 (ddd, J=8,73,
2,28 2185 Hz, 2 H) 7,72 (td, J=8,86, 3,16 Hz, 1 H).

Etapa 4: Preparacién de 4-(2,4-difluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenilltio}-

feniltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 45 mg de 4-(2,4-difluoro-3-{[4-(1-metil-1H-pirazol-5-
ilfenilitio}fenil)-tetrahidro-2H-piran-4-carbonitrilo bajo nitrégeno &n un vial secado en
estufa. Se afadieron 1,5 mL de una solucién 4:1 (v/v) de acido trifluoroacético-acido
sulfirico, y la mezcla se agitdé a temperatura ambiente durante cuatro dias. La reaccion
se diluyd en acetato de etilo y se extrajo con carbonato de sodio al 10%, agua y
cloruro de scdio al 5%, se secd sobre sulfato de magnesio, se filtrd, s2 concentrd y se
secd a vacio para dar 32 mg de producto. HRMS (M+H) calc. 430,1401, encontrado
430,1508; 1H NMR (400 MHz, DMSO-d;) & ppm 1,89 - 2,00 (m, 2 H) 2,30 (d, J=13,96
Hz, 2 H) 3,66 (dd, J=6,71, 3,78 Hz, 4 H) 3,82 (s, 3 H) €,39 (d, J=2,15 Hz, 1 H) 7,04 (br,
s,, 1 H) 7,06 (br. s., 1 H) 7,20 (ddd, J=8,53, 2,15, 1,95 Hz, 2 H) 7,30 - 7,37 (m, 1 H)
7,46 (dt, J=9,06, 2,18 Hz, 3 H) 7,67 (td, J=8,79, 5,04 Hz, 1 H).

Ejemplo 21

&
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4-(4-fluoro-3-(4-(1-metil-1 H-pirazol-5-il)feniltio)fenil)-tetrahidro-2H-piran-4-
carboxamida
Etapa 1: Preparacion de 2-(3-bromo-4-fluorofenil)acetonitrilo.

Se tratdé una solucidn de 2-bromo-4-(bromometil)-1-fluorobenceno (5,0 g, 18,7
mmal) en DMSO (80 mL) con cianuro dz sodio (1,16 g, 22,4 mmol) y se agito durante
18 horas. La reaccién se vertié en acetato de etilo y se lavé 4x con cloruro de sodio al
5%. La capa organica se secé sobre sulfato de magnesio anhidro, se filtr6 y se
concentré hasta un aceite. La purificacion por cromatografia en columna sobre gel de
silice proporcioné el compuesto del titulo como un aceite ambar claro (3,6 g, 75%).
LC/MS: gradiente 10% - 90% CH3CN:H20 durante 5 minutos: 2,57 min., 214, 216
(M+H); '"H NMR (400 MHz, CLOROFORMO-d)) 5 ppm 3,73 (s, 2 H) 7,15 (t, J=5,40 Hz,
1H)7,20-7,32 (m, 1 H) 7,56 (dd, J=8,25, 2,35 Hz, 1 H).

Etapa 2 Preparacién 4-(3-bromo-4-fluorofenil)-tetrahidro-2 H-piran-4-

carbonitrilo.

Se tratd una solucién de 2-(3-bromo-4-fluorofenil)acetonitrilo (300 mg, 1,40
mmol) en DMSO (& mL) con hidruro de sodio (120 mg, 3,0 mmol) y se agité durante 1
hora. La reaccién se tratd luzgo con éter 2-cloroetilico (409 mg, 0,335 mL, 2,& mmol) y
se agitd durante 2 horas. La reaccién se inactivo con acido acético, se vertid en agua 'y
s& extrajo con acetato de etilo 3x. La capa organica se lavé con salmuera, se secod
sobre sulfato de magnesio, se filtré y s& concentrd hasta un aceite. La purificacion por
cromatografia en columna sobre gel de silice proporcions el compuesto del titulo como
un aceite dmbar claro (240 mg, 30%). 'H NMR (400 MHz, CLOROFORMO-d) & ppm
2,05-215(m, 4 H) 3,86 - 3,94 (m, 2 H) 4,07 - 4,11 (m, 1 H) 4,10 - 4,15 (m, 1 H) 7,19
(dd, J=8,70, 8,11 Hz, 1 H) 7,43 (ddd, J=8,50, 4,30, 2,54 Hz, 1 H) 7,58 (dd, J=6,25, 2,54
Hz, 1 H).

Etapa 3: Preparacién de 4-(4-fluoro-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-

tetrahidro-2H-piran-4-carboxamida.

Se traté una solucion de 4-(3-bromo-4-flucrofenil)-tetrahidro-2H-piran-4-
carbonitrilo (100 mg, 0,352 mmol) en {-butanol (1 mL) con hidréxido de potasio en
polvo (59,2 mg, 1,06 mmol) y se calznté hasta 80°C durante 1,5 horas. La reaccion se

enfrié hasta temperatura ambiente, se diluyé con agua y ¢l sélido resultante se separd

Q
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por filtracion y s& sechd (93 myg). El sélido se combiné con S-4-(1-meti|-1H—pirazotﬂi\
ifenil etanotioato (1,5 mg, 0,31 mmol), tatrakis(trifenilfosfina) paladio (57,8 mg, 0,05 .)
mmol) y bis(2-difenilfosfincfenil)éter (32,3 mg, 0,06 mmol) en 1,4-dioxano (3 mL). La
mezcla s2 desgased y purgd con Ar(g), s= afadié carbonato de sodio acuoso (1,21
mL, 2M) y la mezcla resultante se calenté hasta 85°C durante 18 horas. La reaccién se
enfrié hasta temperatura ambiente y se concentré. El residuo se disolvié en DMSO (1
mL) y se purificé por cromatografia de fase inversa para dar =l compuesto del titulo (36
mg, 39%%). LC/MS: gradiente 10%: - 90%% CH3CN:H20 durante 5 minutos: 2,72 min.,
412 (M+H).
Ejemplo 22

(2S,4R)-2-metil-4-(3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-tetrahidro-2H-
piran-4-carboxamida

Etapa 1: Preparacion de (2-(2-etoxi-2-gxoetoxi)propanoato de (S)-¢tilo.

Se disolvieron (5)-(-)-lactato de etilo (V38 g, 6247 mmol, 1eq.) y carbonato de
potasio (€56 g, 6,193 mmol, 1 q.) en N,N-dimetilformamida (7,0 L) y se agitaron a
temperatura ambiente durante 20 min. Se afiadié bromoacetato de etilo (1049 g, 8,200
mmol, 0,98 &q.) a la mezcla de reaccidn y se agité a temperatura ambiente durante 24
h. La reaccién se diluyd con agua (25 L) y se extrajo con diclorometano (3 x 3L). Las
fases organicas combinadas se lavaron con agua (1x 3L) y se concentraron hasta un
aceite. El aceite se destild a vacio (1 mmHg) para dar 418 g (33%:) del intermedio
deseado. LC/MS (M+H) = 205.

Etapa 2: Preparacién de (8)-2-(2-hidroxietoxi)propan-1-ol.

Se disolvid 2-(2-etovi-2-oxoetoxi)propanoato de (S)-tilo (418 g, 2050 mmol, 1
€q.) en THF (3,0 L). Mientras se agitaba, se afiadié gota a gota hidruro de aluminio y
litio (2,52 L, 2520 mmol, 1,2 eq.) a la m=zcla de reaccién, manteniendo la temperatura
debajo de 60°C. La mezcla de reacidn se agité durante 24 h. La reaccion se inactivo
mediant= la adicién gota a gota de agua (47 mL). Se afadidé una solucion de hidroxido
de sodio (94 ml, 2,5 N) a la mezcla seguida por la adicion de agua (141 ml). La mezcla
se agité durante 30 min,, y los sélidos sg filtraron y enjuagaron con acetona. El filtrado

s& concentré para dar un aceite puro. El aceite se destilé a vacio (1 mmHg, 90 -
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105°C) para dar 146 g (59%) del alcohol deseado. 1H NMR (400 MH
CLOROFORMO-d) & ppm 0,93 - 1,08 (m, 3 H) 3,20- 3,81 (m, 7 H) 4,10 - 4,33 (m, 1
4,50 (d, J=17,59 Hz, 1 H); LCMS (M+H) = 121.

Etapa 3: Preparacion de (S)-1-yodo-2-(2-yodoetoxi)propano.

Se disolvieron trifenilfosfina (45,0 g, 166 mmol, 4 eq.) e imidazol (11,7 g, 166
mmol, 4 €qg.) en acetonitrilo (100 mL) y éter dietilico (300 mL). Se afadié lentamente
yodo (52,4 g, 205 mmol, § €q.) a la mezcla de reaccién y se agité durante 30 min. Se

de reaccidn y se agitd durante 24 h, evitando la exposicién a la luz. Los sdlidos
resultantes se filtraron y lavaron con acetato de etilo. El filtrado se concentré a presion
reducida hasta un residuo olzcso. El residuo se filtré a través de una columna de silice
usando acetato de etilo al 5%/heptano para proporcionar un aceite. El aceite resultante
se purificd por cromatografia quiral para eliminar todo remanente (5%) de (R)-1-yodo-
2-(2-yodoetoxijpropano. GC/MS m.z= 340; 1H NMR (400 MHz, CLORQFORMO-d) §
ppm 1,28 (d, J=6,25 Hz, 3 H) 3,14 - 3,26 (m, 4 H) 2,43 - 3,54 (m,1 H) 3,57 - 3,82 (m, 2
H).

Procedimiznto para potenciar la pureza quiral de (S)-1-yodo-2-(2-

yodoetoxi)propano

Las separaciones s& realizaron con un cromatodgrafo Berger MultiGram It SFC,
usando una columna Chiralpak AS-H 30 x 250 mm de Chiral Technologies, Inc. La
glucién isocratica con MeOH al 5%:/CO2 al 95% a 70 ml/min. Las muestras se
disolvieron a 50 mg/ml en MeOH, 2 ml/iny=ccién. El pico 1 es &l enantidmero menor, el
pico 2 es el enantidmerc mayor y &l pico 3 s una impurzza desconocida. Los analisis
analiticos s& realizaron con una columna Chiralpak AD-H 4,6 x 250 mm de Chiral
Technologies, Inc. La elucién isocratica usando MeOH al 20%:/C0O2 al 80%: a 3 mi/min.
El pico 1 se eluyé a 1,86 minutos, &l pico 2 se eluyd a 1,99 minutos y el pico de
impurezas se eluyd a los 2,26 minutos.

Etapa 4. Preparacion de (25 .4R)-4-(3-bromofenil)-2-metil-tetrahidro-2 H-piran-4-

carbonitrilo.

Se disolvieron 3-bromofznil acetonitrilo (1,04 g, 5,3 mmol, 1 eq.) y (5)-1-yodo-
2-(2-yodoetoxi)propano (2,13 g, 6,25 mmol, 1,2 eq.) en sulféxido de dimetilo (20 mL).
Se afiadieron hidruro de sodio (405 mg, 10,1 mmol, 1,9 eq.) ala mezcla de reaccién, y
se agitd a temperatura ambiente durante 1 hora. La mezcla de reaccién enfriada se
diluy6 con agua (10 ml) y acetato de etilo (10 ml), y las capas se separaron. La fase
organica se lavé con HCI 1 M (1x10 ml) seguido de agua (1x10 ml) y salmuera (1x10
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ml). La fase orgdnica se concentrdé a vacio para proporcionar un liquido amarillo. L:
mezcla de diasteredmeros (1:1) formada se separé por cromatografia de fase inversa
(40 - 90%; acetonitrilo-agua) para obtener el compuesto del titulo (350 mg, 24%) como
un isébmero sencillo. La estereoquimica se confirmé por NMR. 1H NMR (400 MHz,
CLORQFORMO-d) & ppm 1,26 (d, J=6,14 Hz, 3 H) 1,71 (dd, J=12,31, 11,26 Hz, 1 H)
2,02-212(m, 3H)391-400(m, 2H) 4,10 - 416 (m, 1 H) 7,31 (t, J=8,02 Hz, 1 H)
7,43 -743 (m, 1 H) 7,50 (s, 1 H) 7,63 t, J=1,88 Hz, 1 H). LCMS (M+H) = 280 (100%),
282 (98,5%).
Etapa 5. Preparacion de (2S5 4R)-2-metil-4-(3-(4-(1-metil-1H-pirazol-5-
ibfeniltio)fenil)-tetrahidro-2H-piran-4-carbonitrilo.

Se mezclaron 4-(1-metil-1H-pirazol-5-il)fenil etanotioato (298 mg, 1,27 mmol, 1
€q.), (2S,4R)-4-(3-bromofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (350 mg, 1,20
mmol, 1 &q.), paladio tetrakis (80 mg, 0,07 mmol, 0,05 eq.) y DPEphos (37 myg, 0,07
mmol, 0,05 eq.), t=r>-butdxido de potasio (3,75 mL d& 1 M en THF, 3,75 mmol, 3 eq.)
en isopropancl (& mL) a tamperatura ambiente. Se burbuj=é nitrégeno a través de la
mezela de reaccidn durant= 5 minutos. La solucién se calentd hasta 65°C durante 24
horas. La solucién se enfrié hasta temperatura ambiente y se diluy6é con acetato de
etilo (5 ml) y agua (5 ml). Las capas se s=pararon y la fase acuosa se extrajo con
acetato de etilo (2x5 ml). Las fases organicas combinadas se secaron scbre sulfato de
sodio, y se elimind el disolvente a presion reducida. El aceite resultante se aisld por
cromatografia de fase inversa (40 - 90% acetonitrilo-agua) para dar el producto
deseado (49,4 mg, 10%). 1TH NMR (400 MHz, DMSO-d6) 5 ppm 1,1¢ (d, J=5,86 Hz, 3
H) 1,62 - 1,74 (m, 1 H) 1,98 (td, J=12,81, 4,39 Hz, 1 H) 2,04 - 2,12 (m, 1 H) 2,18 (d
J=13,18 Hz, 1 H) 3,64 - 3,80 (m, 2 H) 3,72 (d, J=12,45 Hz, 1 H) 3,85 (s, 3 H) 4,03 (dd,
J=12,08, 4,03 Hz, 1 H) 6,41 (s, 1 H) 7,36 - 7,59 (m, 9 H); ES-HRMS m.z 390,1596
(M+H calc.: 390.1640).

Etapa 6: Preparacién __de (2S5 4R)-2-metil-4-(3-(4-(1-metil-1H-pirazol-5-

iDfeniltio)fenil)-tetrahidro-2H-piran-4-carboxamida.
Se disolvieron  (25,4R)-2-metil-4-(3-(4-(1-metil- 1 H-pirazol-5-il)feniltio)fenil)-
tetrahidro-2H-piran-4-carbonitrilo (443 mg, 1,14 mmol, 1 eq.) & hidréxido de potasio

(300 mg, 5,4 mmol, 4,7 eq.) en alcohal f=rc-butilico (10,0 mL). La mezcla se agité a
€0°C durante 24 h. La mazcla se diluyd con agua (10 mL) y se extrajo con ac=tato de
etilo (2x10 mL). La fase organica se concentrd para dar un sélido. El sélido bruto se
purificdé por cromatografia de fase inversa (40 - 90% acetonitrilo-agua) para
proporcionar &l producto del titulo (143 mg, 31%) como un sélido. 1H NMR (400 MHz,
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DMSO-d8) 5 ppm 1,10 (d, J=5,22 Hz, 3 H) 1,20 - 1,31 (m, 1 H) 1,80 - 1,63 (m, 1 H
2,45-2,62(m, 3 H)3,40-351 (m, 2 H) 3,83 (s, 3H) 5,40 (d, J=1,83 H=z, 1 H) 7,10 (s, |
H) 7,23 -7,85 (m, 9 H)E,12 (s, 1 H); ES-HRMS m-= 408,1816 (M+H calc.: 408.1743).

Ejemplo 23
Quiral
Hf'\ N —
[ M (o]
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(2S,4R)-4-(4-fluoro-3-(4-(1-metil-1 H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carboxamida

El compuesta del titulo se elabord usando los métodos descritos en el gjemplo
15, usando &l compuesto 2-(3-bromo-4-fluorofenil)acetonitrilo como material de
partida.
1H NMR (400 MHz, CLOROFORMO-d) & ppm 1,22 (d, J=6,25 Hz, 3 H) 1,53 (dd,
J=13,29, 11,14 Hz, 1 H)1,82 - 1,93 (m, 1 H) 2,27 - 241 (m, 2 H) 3,67 - 3,77 (m, 2 H)
3,91 (s, 3H) 3,96 - 4,03 (m, 1 H) 5,60 (br. s., 1H) 6,02 (br. s, 1 H) 6,34 (d, J=2,15 Hz,
1TH) 7,18 (t, J=8,80 Hz, 1 H) 7,25 - 7,35 (m, 4 H) 7,37 - 7,43 (m, 1 H) 7,49 (dd, J=6,64,
2,35 Hz, 1 H) 7,89 (d, J=1,95 Hz, 1 H); ES-HRMS m.z 425,1662 (M+H calc.:
426,1651).

Ejemplo 24

Quiral
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(2S,4R)-4-(4-fluoro-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carbonitrilo

Los procedimientos utilizados en la preparacion del compuesto del gjemplo 27,
a continuacién, se usaron para preparar €l siguiente compuesto, empleando 2-(3-
bromo-4-fluorofenil)acetonitrilo como material de partida:
'H NMR (400 MHz, DMSO-J;) 5 ppm 1,16-1,18 (d, 3 H), 1,54-1,7 (m, 1 Hj, 1,92-1,99
(m, 1 H), 2,07-2,11 (m, 1 H), 2,17-2,2 (m, 1 H), 3,64-3,73 (m, 2 H), 3,84 (s, 3H), 4,0-
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4,04 (m, 1 H), 6,41 (m, 1H), 7,35-7,38 (d, 2H), 7,45-7,49 (m, 2H), 7,53-7,55 (d, 2H},
7,63 (m, 1H), 7,67 (m, 1H); HRMS M+H calc.: 408,1548, encontrado 408,1619.
Ejemplo 25

(2S,4R)-4-(2-fluoro-3-(2-fluoro-4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carbonitrilo
Etapa 1: Preparacién de (4-bromo-3-fluorofenil)(morfolino)metanona

A una solucién de acido 4-bromo-3-fluorobenzoico (3,0 g, 14 mmol) en cloruro
de metilenc (50 mL) se le afadié hidrocloruro de  1-etil-3(3'-
dimetilaminopropil)carbodiimida (3,41 g, 1,3 mmol), dimetilaminopiridina (502 mg, 4,11
mmol) y morfolina (1,22 g, 14 mmel). Después de agitar durante 3 horas a temperatura
ambiente, la reaccién se vertié en agua (300 mL), se lavd con agua (2x 100 mL), y los
extractos organicos se secaron sobre sulfato de magnesio, se filtraron, y el disolvente
se eliminé por evaporacién a presion reducida para proveer el compuesto del titulo
(3,68 g) como un aceite. "H NMR (400 MHz, CLOROFORMO-d) & ppm 3,31 - 3,92 (m,
BH)7,05-7,13 (m, 1 H) 7,20 (dd, J=8,40, 1,95 Hz, 1 H) 7,62 (dd, J=8,20, 6,64 Hz, 1
H).

LCMS: m/z [MH+] 288,0, 290,0.
Etapa 2: Preparacion de 1-(4-bromo-3-fluorofenil)etancna.

A una solucién enfriada en un bafio de hielo de (4-bromo-3-
fluorofenil)(morfolino)ymetanona (3,14mg, 10,9mmol) en tetrahidrofurano anhidro (45
mlL), bajo argdn, se le afiadié cloruro de metilmagnesio (1,22 g, 16,4 mmol). La
reaccion se agitd a la temperatura del bafio de hielo durante 1 hora, luego se dejd
calentar a temperatura ambiente. La reaccion se vertié en agua (350mL), se extrajo
con acetato de etilo (3 x 75 mL), se lavé on salmuera (100mL), se secd sobre sulfato
de magnesio, se filtrd, y el disolvente se elimind por evaporaciéon a presién reducida,
para proveer el compuesto del titulo (2,8 g) como un liquido. 'H NMR {400 MHz,
CLOROFORMO-) 5 ppm 2,60 (s, 3H) 7,52 - 7,77 (m, 3 H).

Etapa 3. Preparacién de 5-(4-bromo-3-fluarofenil)- 1-metil-1H-pirazol.
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A una solucién de 1-(4-bromo-3-fluorofenil)etanona (2,8 g, 12 mmol)"en N,N
dimetilformamida (10mL) se le afadid N,N-dimetilformamida dimetil acetal (3,45 mL;
26 mmal). La reaccién se calenté hasta reflujo durante tres horas, se enfrié hasta
temperatura ambiente, se traté con hidrazina de metilo (2,5 mL, 46 mmol) y se calenté
hasta 75°C durante 18 horas. La reaccion se enfrid hasta temperatura ambiente, se
extrajo con acetato de etilo (3 x 75 mL), se lavo con salmuera (100 mL), se seco sobre
sulfato de magnesio, se filtré y el disolvente se elimind por evaporacion a presién
reducida. El residuo se purificé por cromatografia ultrarrapida sobre gel de silice,
gluyendo con un gradiente de disolvente de acetato de etilo:heptano (20:80, en
volumen), cambiando a acetato de etilocheptano (60:40 en volumen), para
proporcionar el compussto del titulo (1,66 g) como un sélido. '"H NMR (400 MHz,
CHLOROFORM-fy 5 ppm 3,91 (s, 3 H) 6,34 (d, J=1,95 Hz, 1 H) 7,11 (dd, J=8,01, 1,76
Hz, 1 H) 7,20 (dd, J=8,99, 1,05 Hz, 1 H) 7,53 (d, /=1,95 Hz, 1 H) 7,65 (dd, J=8,20, 7,03
Hz, 1 H).

LCMS: m/z [MH+] 255,0, 257,0.
Etapa 4: Preparacién de S-2-fluoro-4-(1-metil-1H-pirazol-5-il)fenil etanotioato.

A una solucion dz 5-(4-bromo-3-fluorofenil)-1-metil-1H-pirazol (120 mg, 0,470
mmol) en 1,4-dioxano desgaseado, anhidro (13 mL), bajo aryén, se le afadieron
acetato de paladio (8,1 mg, 0,035 mmol), bis(2-difenilfosfinofenil)éter (9,7 mg, 0,018
mmol), carbonato de cesio (234 myg, 0,719 mmol) y triisopropilsilano tiol (205 mg, 0,231
mL, 1,08 mmol). La reaccion se calentéd hasta 95°C durante 45 minutos, se 2nfrid hasta
temperatura ambiente y se tratdé con anhidrido acético (1,5 mL). Después de 18 horas,
la reaccién se filtré, y el filtrado se extrajo con acetato de etilo (3 x 75 niL), se lavd con
salmuera (100 mL), se secd sobre sulfato de magnesio, se filtrd y el disolvente se
elimind por evaporacion a presion reducida. El residuo se purificdé por cromatografia
ultrarrapida sobre gel de silice, eluyendo con un gradiente de disolvente de acetato de
etilo:heptano (5:95, en volumen), camhiando a acetato de etilo:heptano (40:60 en
volumen), para proporcionar el compuesto del titulo (50 mg) como un solido. 'H NMR
(400 MHz, CLOROFORMO-d) & ppm 2,50 (s, 3 H) 3,95 (s, 3 H) 6,38 (d, J=1,95 Hz, 1
H) 7,23 - 7,29 (m, 2 H) 7,51 (dd, /=8,30, 5,9& Hz, 1 H) 7,55 (d, J=2,15 Hz, 1 H).

LCMS: m/z [MH+]251.1

Etapa 5: Preparacion de (2S,4R)-4-(2-fluoro-3-(2-fluoro-4-(1-metil-1H-pirazol-5-

iDfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo

A una solucion de S-2-fluoro-4-(1-matil- 1H-pirazol-5-il)fenil etanoticato (100mg,
0,400mmol) en 1,4-dioxano desgaseado, anhidro (3mL), bajo argén, se le afadieron
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((28,4R)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-?.H;piran-4-carbonitrilo) (119mg,
0,0400mmol), acetato de paladio (13,7mg, 0,080mmol), bis(2-difenilfosfinofenil)éter
(21,5mg, 0,040mmol) y carbonato de cesio sdlido (391mg, 1,20mmol). Después de
calentar hasta 85°C durante 18 horas, la reaccion se enfri6 hasta temperatura
ambiente, se filtrd y purificé por HPLC de fase inversa, para proporcionar el compuesto
del titulo (44mg) como un sélido vidrioso. "H NMR (400 MHz, DMSO-d¢) & ppm 1,19 (d,
J=6,22 Hz, 3 H) 1,72 (dd, J=13,18, 10,88 Hz, 1 H) 1,96 - 2,05 (m, 1 H) 2,19 (dt,
J=13,38, 1,19 Hz, 1 H) 2,28 (dt, J=13,45, 2,24 Hz, 1 H) 3,69 - 3,81 (m, 2 H) 3,89 (s, 3
H) 4,00 - 4,06 (m, 1 H) 6,52 (d, J=1,83 Hz, 1H)7,28-7,35 (M, 2H) 7,38-7,51 (m, 4
H) 7,58 - 7,63 (m, 1 H).

LCMS: m/z [MH+] 425.1.

Ejemplo 26

FN

PR /\

(2S,4R)-4-(2-fluoro-3-(2-fluoro-4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carboxamida

Se tratd una solucién del compuesto del ejemplo 25 (98mg, 0,23mmol) en (-
butanol (2mL) con hidréxido de potasio en polvo (41,6mg, 0,741mmol) y se calenté
hasta 70°C durante 18 horas. La reaccién se enfrié hasta temperatura ambiente, se
filtré y purificd por HPLC de fase inversa para proporcionar €l compuesto del titulo (38
mg) como un solido. 'H NMR (400 MHz, DMSO-i) & ppm 1,09 (d, /=6,5¢ Hz, 3 H)
1,36 - 1,48 (M, 1H) 1,71-1,83(m, 1H)2,33-249 (m, 2H)3,57-3,73(m,2H) 3,77 -
2,85 (m, 1 H) 3,85 (s, 3H) 8,51 (d, J=146 Hz, 1 H) 7,12 (s, 2 H) 7,25 (t, J=5,59 Hz, 3
H) 7,38 (d, J=8,08 Hz, 1 H) 7,42 - 7,51 (m, 2 H) 7,59 (d, J=8,79 Hz, 1 H). LCMS: m/z
[MH+] 444.2.

Ejemplo 27

(
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(2S,4R)-4-(3-fluoro-5-(4-(1-metil-1 H-pirazol-5-il)feniltio)fenil)-2-metil- (\)
tetrahidro-2H-piran-4-carboxamida
Etapa 1: Preparacion de (2S,4R)-4-(3-bromo-5-fluorofenil)-2-metil-tetrahidro-

2H-piran-4-carbonitrilo

Se disolvieron 2-(3-bromo-5-fluorefeniaceteonitrilo (1,40 g, 4,6 mmol, 1 €q.) y
(S)-1-yodo-2-(2-yodoetoxi)propano (2,30 g, 6,87 mmol, 1,5eq) en sulféxido de dimetilo
(10 ml). Se anadid hidruro de sodio (450 mg, 11 mmol, 2,5 eq.) a la mezcla de
reaccion, y se agité a temperatura ambiente durante 1 hora. La mezcla de reaccidn
enfriada se diluyd con agua (10 ml) y acetato de etilo (10 ml), y las capas se
separaron. La fase organica se lavd con HCI 1 M (1x10 ml) seguido de agua (1x10 ml)
y salmuera (1x10 ml). La fase organica se concentrd a vacio para proporcionar una
mezcla diastereomérica de  (25,4R)-4-(3-bromo-5-flucrofenil)-2-metil-tetrahidro-2H-
piran-4-carbonitrilo  y (28,48)-4-(2-bromo-5-fluorofenil)-2-metil-tetrahidro-2H-piran-4-
carhonitrilo (1:1). La mezcla diastereomérica se separd por cromatografia de fase
inversa (40-90%% acetonitrilo-agua) para obtener el compuesto det titulo (522 mg, 38%
como un isémero sencillo. LCMS (M+1) = 298 (100%), 300 (98%:).

Etapa 2. Preparacién de  (2S 4R)-4-(3-fluoro-5-(4-(1-metil-1H-pirazol-5-
iNfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo

Se mezclaron 4-(1-metil-1H-pirazol-5-il)fenil etanotioato (407 mg, 1,75 mmol, 1
eq.), (2§4R)-4-(3-bromo-5-fluorofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (522
mg, 1,75 mmol, 1 eq.), paladio tetrakis (111 mg, 0,096 mmol, 0,05 eq.) y DPEphos
(51,7 mg, 0,096 mmol, 0,05 eq.), terc-butdxido de potasio (5,25 ml de 1 M en THF,
5,25 mmol, 3 eq.) en isopropanol (10 ml) a temperatura ambiente. Se burbujed
nitrégeno a través de la mezcla de reaccion durante 5 minutos. La solucién s& calenté
hasta 65°C durante 24 horas. La solucién se enfrié hasta temperatura ambiente y se
diluy6é con acetato de etilo (5 ml) y agua (5 ml). Las capas se separaron y la fase
acuosa se extrajo con acetato de etilo (2x5 ml). Las fases organicas combinadas se
secaron sobre sulfato de sodio, y se eliminé el disolvente a presién reducida. El aceite
resultante se aislé por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
dar el producto deseado (520 mg, 73%). 1H NMR (400 MHz, DMSO-8) & ppm 1,186 (d,
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J=6,50 Hz, 2 H) 1,63 - 1,72 (m, 1 H) 1,91 -2,01 (m, 1 H) 2,04- 2,11 (m, 1 H) 2,17 (d,
J=13,91 Hz, 1 H) 3,61 - 2,74 (m, 2 H) 3,83 (s, 3 H) 4,01 (dd, J=12,08, 3,29 Hz, 1
H)6,45 (s, 1 H) 7,12 (d, J=8,79Hz, 1H) 7,34 -7 40 (m, 2 H) 7,46 - 7,40 m, 1 H) 7,51 -
7,63 (M, 4 H); ES-HRMS m/z 408,161 1(M+H calc: 408, 1546).

Etapa 3. Preparacién de (2S 4R)-4-(3-flucro-5-(4-(1-metil-1H-pirazol-5-
iNfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carboxamida.

Se disolvieron (2S,4R)-4-(3-fluoro-5-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carbonitrilo (370 mg, 0,91mmol, 1 eq.) e hidréxido de
potasio (428 mg, 7,6 mmol 8,7 &q.) en alcohol ter-butilico (5,0 ml). La mezcla se agitéd
a 60°C durante 24 h. La mezcla se diluyd con agua (10 mL) y se extrajo con acetato de
etilo (2x10 mL). La fase organica se concentré para dar un sélido. El sélido bruto se
purificd  por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
proporcionar el producto del titulo (126 mg, 33%) como un sélido. 1H NMR (400 MHz,
DMSO-d@) 5 ppm 1,09 (d, J=5,858 Hz, 2 H) 1,21 - 1,30 (m, 1 H) 1,51 - 1,62 (m, 2 H)
2,41-256 (m, 2 H) 3,37 - 3,49 (m, 2 H) 3,81 (d, J=2,92 Hz, 1 H) 3,85 (s, 3H) 6,44 (s, 1
Hj) 7,01 (d, J=8,79 Hz, 1H) 7,09 - 7, 1€ (m, 2 H) 7,22 (s, 1 H) 7,35 (br, s,, 1 H) 7,42 -
7,48 (m, 2 H) 7,57 (d, J=8,05 Hz, 2 H); ES-HRMS m > 423,1556 (M+H calc.:
426.1651).

Ejemplo 28

(2S,4R)-4-(2,4-difluoro-3-(4-(1-metil-1 H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carboxamida
Etapa 1. Preparacion de (28 4R)-4-(3-bromo-2,4-difluorofenil)-2-metil-

tetrahidro-2H-piran-4-carbonitrilo.

Se disolvieron 2-(3-bromo-2,4-difluorofenil)acetonitrilo (1,60 g, 9,4 mmol, 1 q.)
y (5)-1-yodo-2-(2-yodoetoxi)propanso (3,409, 10 mmol, 1,1 eq.) en sulféxido de dimetilo
(10 ml). Se afadié hidruro de sodio (828 mg, 21 mmol, 2,2 eq.) a la mezcla de
reaccion, y se agitd a temperatura ambiente durante 1 hora. La mezcla de reaccién
enfriada se diluyé con agua (10 ml) y acetato de etilo (10 ml), y las capas se
separaron. La fase organica se lavé con HCI 1 M (1x10 ml) seguido de agua (1x10 ml)
y salmuera (1x10 ml). La fase organica se concentré a vacio para proporcionar una

mezcla diastereomérica de (28,4R)-4-(3-bromo-2,4-difluorofenil)-2-metil-tetrahidro-2H-

=Ps
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piran-4-carbonitrilo y (28,45)-4-(3-bromo-2,4-difluorofenil)-2-metil-tetrahidro-2H-piran-

4-carbonitrilo (1:1). La mezcla diastereomérica se separd por cromatografia de fase

inversa (30-85% acetonitrilo-agua) para obtener el compuesto d=l titulo (251 mg, 11%)
como un isémero sencillo. LC/MS (M+1) = 314 (100%:), 318 (98%).
Etapa 2. Preparacién de (2S.4R)-4-(2 4-difluoro-2-(4-(1-metil-1H-pirazol-5-

iMfeniltio)fenil)-2-mstil-tetrahidro-2H-piran-4-carbonitrilo.

Se disolvid 4-(1-metil-1H-pirazol-5-il)fenil etanotioato (233 mg, 1,0 mmol, 1 q.)

en 1-metil-2-pirrolidinena (10 mL) y se afadié terc-butéxido de potasio (1,0 mt de 1 M

en THF, 1,0 mmol, 1 &q.). A la mezcla de reacrién siguid LCMS hasta que se observo

la conversion completa al tiol libre. Se afadio (2S,4R)-4-(3-bromo-2,4-difluorofenil)-2-

metil-tetrahidro-2H-piran-4-carbonitrilo (251 mg, 0,98 mmol, 1,0 eq.) a la mezcla de

reaccion y se agité a 45 °C durante 24 horas. La solucién se enfri hasta temperatura

ambienta y se diluy6 con acetato de etilo (5 ml) y agua (5 ml). Las capas se separaron

y la fase acuosa se extrajo con acetato de etilo (2x5 ml). Las fases organicas

combinadas se lavaron con salmuera (2 x10 ml), se secaron sobre sulfato de sodio y el

disolvente se elimind a presion reducida. El aceite resultante se aislé por

cromatografia de fase inversa (40-90% acetonitrilo-agua) para dar el producto deseado
(110 mg, 26%). 1H NMR (400 MHz, DMSO-d6) & ppm 1,18 (d, J=6,59 Hz, 3 H) 1,68 -
1,77 (m, 1 H) 1,95 - 2,06 (m, 1 H) 2,20(d, J=13,18 Hz, 1 H) 2,29 (d, J=13,18 Hz, 1 H)
3,68 - 3,79 (m, 2 H) 3,81 (s, 3 H) 4,03 (dd, J=12,45, 2,93 Hz, 2H) 6,29 (s, 1 H) 7,26 (d,
J=8,05 Hz, 2 H) 7,37 - 7,53 (m, 3 H) 7,65 - 7,75 (m, 1 H); ES-HRMS m.= 426,1515
(M+H calc.: 426,1451).

Etapa 3. Preparacidn de (25 4R)-4-(2 4-difluoro-3-(4-(1-metil-1H-pirazol-5-

iDfeniltio)fenil)-2-metil-tetrahidro-2 H-piran-4-carboxamida.

Se disolvio (25,4R)-4-(2,4-difluoro-3-(4-(1-metil- 1 H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carbonitrilo (100 mg, 0,23 mmol, 1eq) en 3 mL de una

mezcla de acido trifluoroacético y acido sulfarico (4:1). La mezcla de reaccion se agitd

durante 72 h a temperatura ambiente. La sclucidn se vertié en agua (5 ml) y se extrajo

con acetato de etilo (2x10 ml). La fase orgéanica se lavé con una solucion saturada de

bicarbonato sédico (1x10mL) y se concentrd hasta un sélido. El sélido bruto se purificd

por cromatografia de fase inversa (40-90% acetonitrilo-agua) para proporcionar el
producto del titulo (27 mg, 36%) como un sélido. 1H NMR (400 MHz, DMSO-d6) & ppm
1,08 (d, J=5,86 Hz, 3 H) 1,37 - 148 (m, 1 H) 1,71 - 1,83 (m, 1 H) 2,35(dd, J=32,21,

12,91 Hz, 2 H) 3,57 -

Q=9

J
o

(m, 2 H) 3,78 (d, J=3,66 Hz, 1 H) 2,81 (s, 3H) 6,38 (s, 1 H)
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7,11 (dJ=8,79 Hz, 2 H) 718 (d, J=8,05 Hz, 2 H) 7,22 (t, J=8,05 Hz, 1 H) 7,42 - 7,45[
(m, 3 H) ¥,58 - 7,68 (M, 1 H), ES-HRMS m.z 444,1592 (M+H calc.: 444.1557).
Ejemplo 29

7
1o
" : N

- - 0
Food
s I NH,;
F v,

(2S,4R)-4-(2-fluoro-3-(4-(1-metil-1 H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carboxamida
Etapa 1. Preparacién_de (2S.4R)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-

2H-piran-4-carbonitrilo.

Se disolvieron 2-(3-bromo-2-fluorofenil)acetonitrilo (800 mg, 3,7 mmol, 1 eq.) ¥
(S)-1-yodo-2-(2-yodoetoxi)propano (1,27 g, 3,74 mmol, 1 eq.) en sulféxido de dimetilo
(10 mL). Se afadié hidruro de sodio (331 mg, 8,3 mmol, 2,2 eq.) a la mezcla de
reaccién, y se agité a temperatura ambiente durante 1 hora. La mezcla de reaccién
enfriada se diluyé con agua (10 ml) y acetato de etilo (10 ml), y las capas se
separaron. La fase organica se lavd con HCI 1 M (1x10 ml) s=quido de agua (1x10 ml)
y salmuera (1410 ml). La fase organica se concentrd a vacio para proporcionar una
mezcla diastereomérica de (2S,4R)-4-(3-bromo-2-fluorcfenil)-2-metil-tetrahidro-2H-
piran-4-carbonitrilo 'y (25,48)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-2H-piran-4-
carhonitrilo (1:1). La mezcla diastereomérica se separé por cromatografia de fase
inversa (40-90%; acetonitrilo-agua) para ohtener el compuesto del titulo (252 mg, 23%)
como un isémero sencillo. La estereoquimica se confirmé por NMR.(2S,4R): 1H NMR
(400 MHz, CLOROFORMO-d) 5 ppm 1,28 (d, J=6,2 Hz, 3 H) 1,81 (dd, J=13,2, 11,0 Hz,
1H)2,08-226 (m, 3H) 3,89 -4,02(m, 2H) 4,04 - 4,16 (m, 1 H) 5,99 - 7,13 (m, 1 H)
7,32-7,44 (m, 1H) (s, 1 H) 7,561-7,63 (m, 1H); LC/MS (M+H) = 298 (100%:), 300
(98,5%), (25,4S): 1H NMR (400 MHz, CLOROFORMO-d) & ppm 1,22 (d, J=6,2 Hz, 3
H) 2,05 (dd, J=14,5, 10,7 Hz, 1 H) 2,25-2. 44 (m, 1 H) 2,49 - 2,83 (m, 2 H) 3,44 - 3,59
(m, 2H) 3,86 - 3,99 (m, 1 H) 7,02 - 7,13 (m, 1 H) 7,19-7,31 (m, 1H) (s, 1 H) 7,53-7,64
(m, TH); LC/MS (M+H) = 298 (10035), 300 (98,5%),

Etapa 2. Preparacion de  (28.4R)-4-(2-fluora-3-(4-(1-metil-1 H-pirazol-5-

iNfeniltio)fenil)-2-metil-tetrahidro-2 H-piran-4-carbonitrilo

(
\
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Alternativa 1

Se mezclaron 4-(1-metil-1H-pirazol-5-il)fenil etanotioato (156 mg, 0,87 mmol, 1
€q.), (284R)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (200
mg, 0,67 mmol, 1 eq.), paladio tetrakis (42,8 mg, 0,07 mmol, 0,05 eq.) y DPEphos
(19,9 mg, 0,07 mmol, 0,05 eq.), terz-butdxido de potasio (2,01 ml de 1 M en THF, 2,01
mmol, 3 eq.) en isopropanol (5 ml) a temperatura ambiente. Se burbujed nitrégeno a
través de la mezcla de reaccidén durante 5 minutos. La solucién se calenté hasta 65°C
durante 24 horas. La solucién se enfrié hasta temperatura ambiente y se diluyé con
acetato de etilo (5 ml) y agua (5 ml). Las capas se s=pararon y la fase acuosa se
extrajo con acetato de etilo (2x5 ml). Las fases organicas combinadas se secaron
sobre sulfato de sodio, y se elimind el disolvente a presién reducida. El aceite
resultante se aislé por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
dar el producto deseado (220 mg, 80°%). 1TH NMR (400 MHz, DMSO-d5) 3 ppm 1,18 (d,
J=5,88 Hz, 3H) 1,65 - 1,77 (m, 1 H) 1,95 - 2,068 (m, 1 H) 2,22(dd, J=35,87, 13,18 Hz, 2
H) 3,68 - 3,80 (m, 2 H) 3,83 (s, 3 H) 4,02 (dd, J=12,44, 2,93 Hz, 1 H) 8,41 (s, 1 H)7,27
- 7,58 (m, 8 H); ES-HRMS m/z 408, 1634 (M+H calc.. 408,15186).

Alternativa 2

Se mezclaron juntos (2S,4R)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-2H-
piran-4-carbonitrilo (80g, 268 mmol), 4-(1-metil-1H-pirazol-5-il)fenil stanotioato (52 g,
268 mmol), tetrakis(trifenilfosfinajpaladio (17 g, 15 mmol), bis(2-difenilfosfinofenil)éter
(8 g, 15 mmol) y bromura de tetrabutilamonio (4 g, 13 mmol) en tolueno (800 mL) bajo
una atmésfera de nitrégeno. Se afiadid hidréxido de sodio 2,5 M (365 mL, 912 mmol)
a la mezcla, y ésta se calenté hasta reflujo. La reacsidn se produjo por lo general
dentro de las tres horas. La mezcla se enfrié hasta 25°C y las fases se separaron. La
fase organica se secd con sulfato de magnesio anhidro y el disolvente se destilé a
presion reducida. El producto bruto se purificé por cromatografia en fase normal. El
producto (89 g) se obtuvo como un material vidrioso, duro y amorfo.

Etapa 3: Preparacion de (2S.4R)-4-(2-fluoro-3-(4-(1-metil-1H-pirazol-5-
iNfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carboxamida.

7
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Se disolvieron (2S,4R)-4-(2-fluoro-3-(4-(1-metil- 1 H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carbonitrilo (200 mg, 0,49 mmol, 1 eq.) e hidréxido de
potasio (428 myg, 7,8 mmel, 15 €q.) en alcohol ten:-butilico (5,0 ml). La mez:la se agitd
a 60°C durante 24 h. La mazcla se diluyd con agua (10 mL) y se extrajo con acetato de
etilo (2x10 mL). La fase organica se concentrd para dar un sélido. El sélido bruto se
purificé por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
proporcionar el producto del titulo (100 mg, 48%) como un sdlido. 1H NMR (400 MHz,
CLORGFORMO-d) & ppm 1,22 (d, J=6,18 Hz, 3 H) 1,61 (dd, J=13,43, 11,28 Hz, 1
H)1,94 - 203 (m, 2 H) 2,37 - 2,51 (m, 2 H) 3,84 (s, 3 H) 3,91 - 3,98 (m, 2 H) 5,38 (br,
s, 2H) 8,31 (d, J=2,15Hz, 1 H) 713 (t, J=7,92 Hz, 1 H) 7,21 - 7,24 (m, 1 H) 7,33 - 7,39
(m, 5 H) 7,52 (d, J=1,88 Hz, 1 H); ES-HRMS m = 426,1645 (M+H calc.: 426,1651).

Procedimiento para potenciar la purzza quiral de los compuestos finales

Las separaciones se realizaron con un cromatégrafo Berger MultiGram 1l SFC,
usando una columna Chiralpak AS-H 30 x 250 mm de Chiral Technologies, Inc. La
elucién isocratica usando MeOH al 303:/CO2 al 70% a 70 ml/min. Las muestras se
inyectaron en 3 mg/ml MeOH, 5 ml/inyeccion. En el caso de (2S,4R)-4-(2-fluoro-3-(4-
(1-metil-1H-pirazol-5-il)feniltic)fenil)-2-metil-tetrahidro-2 H-piran-4-carbonitrilo, se
obtuvieron dos picos: el pico 1 fue el enantidm=ro menor y el pico 2 fue &l enantibmero
mayor. El analisis analitico se realizé con una columna Chiralpak AS-H 4,6 x 250 mm,
MeOH al 20%./CO: al 80%,; El pico 1 s& eluyd a TA = 4,446 minutos y €l pico 2 se eluyd
a TA = 6,345 minutos.

Ejemplo 29bis
N |
! C ]
X CN

SO,H
oy F
H,C o

(2S.,4R)-4-(2-fluoro-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carbonitrilo, sal tosilato, relacién molar 1:1

(25.4R)-4-(2-fluoro-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-metil-tetrahidro-
2H-piran-4-carbonitrilo — es decir, el compuesto preparado en la stapa 2 del Ejemplo

29 - (4,5 9, 11,0 mmol) y 4cido para-toluenosulfdnico (2,3 g, 12,1 mmol) s& mezclaron
entre si en acetato de etilo (68 mL). La mezcla se calentéd hasta reflujo y se mantuvo
hasta tornarse homogénea. La mazcla se enfrid hasta 35°C y se mantuvo hasta que

comenz6 la cristalizacién. La mezcla se enfrid hasta 30°C y se mantuvo durants 30
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minutos. La mezcla se enfrid hasta 25°C y se mantuvo durante G0 minutos. La mezcl
se filtrdé y el solido s lavé con acetato de etilo. Se obtuvo un sélido blanco (5,81 g,
90%).

Analisis TGA/SDTA

Sz usé un analizador diferencial térmico simultdneo a analizador
termogravimétrico Mettler TGA/SDTAS851¢ para recoger la pérdida de peso y los datos
de temperatura de la muestra frente a temperatura. Las muestras se sellaron en
capsulas de aluminio perforable de 40 pl. Se calentaron muestras a 5°C/min desde
20°C a 4000°C maximo. Los ejes de temperatura y flujo de calor simulado se
calibraron usando indio. El analisis TGA/SDTA se muestra en la Figura 2.

Método de difraccién de rayos X de polvo

El patrén de difraccién de rayos x de polvo se mididé usando un difractémetro
Bruker D-8. El sistema usé una fuente de rayos-X de cobre mantenida a 40 kV y 40
mA para proporcionar radiacion de Cu Koy (1,5408 A ) y Cu Ker, (1,54439 A) con una
int=nsidad media ponderada de (Kit:) 1,54184 A, Se usd un contador de centelleo
para la deteccion. Se recogieron datos usando una etapa de barrido de 0,02°por punto
con una duracion del cémputo de 1 segundo/punto por encima de un intervalo de 3 a
36°dos-thata. Se  utilizaron insertos de  aluminio fabricados, sostenidos en un
portarrecipiente plastico de muestras Bruker para todos_los analisis. Las muestras se
pasaron tal cual y se giraron durante 2l analisis para minimizar la orientacion preferida.
El patron medido se muestra a continuacién (posiciones de los picos que derivan del

patron PXRD de la Figura 1; angulos 2 theta + 0,1. grados):

Angulo 2 theta | 9% Intensidad | Angulo 2theta | % Intensidad
56 10 22,8 15,4
7,8 .3 23,3 33,1
8,5 15,2 23,7 12
10,5 13,1 242 14,1
11,4 S8 245 37
12,6 9,2 253 10,6
13,2 13,4 25,9 6,7
13,6 28 26,3 15,1
14,3 56,2 26,6 17
15,0 10,5 271 8
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15,5 14,5 27,4 5,7 (/\j
15,8 6,1 28,3 5,1
16,5 10,4 28,8 14,2
17,1 13 29,2 8,7
17,7 8,8 30,5 6,1
18,9 100 31,4 7.1
19,3 10,6 31,9 5,1
19,6 6,5 32,1 6,2
20,1 12,1 32,6 43
21,4 24,1 33,4 6,6
21,7 15,5 34,2 4
22,0 8,9 34,6 6,1
Ejemplo 30
N T

(2S,4R)-4-(3-(3-fluoro-4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carboxamida
Etapa 1: preparacidén de S-3-fluoro-4-(1-metil-1H-pirazol-5-ilYfenil etanotioato

Se disolvieron S-3-fluoro-4-(1-metil-1H-pirazol-5-il)fenil etanotioato (2,00 g, 7.8
mmol, 1 &q), terc-butéxido de sodio (V53 mg, 7,6 mmol, 1 &q), acetato de paladio (35,2
mg, 0,157 mmol) y (1,1-Bis(Difenilfosfina)farroceno-dicloropaladio (115 mg, 0,157
mmol) &n 1,4 dicxano (20 mL). La mezcla se agité a temperatura ambiente durante (h.
Se afadié triisopropilsilana ticl (1,49 g, 7,80 mmol). La mezcla resultante se calentd
hasta reflujo durante 1h, luego se vertié en acetato de etilo (30 mL). Los extractos
organicos se lavaron con agua (1 x 20 ml) y salmuera (1 x 30 ml), luego se secaron
sobre sulfato de sodio. Los extractos organicos se evaporaron para obtener un aceite
bruto. El aceite se disolvié en 16 mL de una solucién de fluoruro de tetrabutilamonio en
THF (1M) y se agitd a temperatura ambiente durante 10 min. Se afadié anhidrido
acético (vV,42 nL) a la mezcla de reacciéon y se agité duranie 20 min. La mezcla de
reaccion se vertié en agua (25 mb) y se extrajo con diclorometano (2 x 20 mL). La fase

organica se lavé con salmuera (1 x 20 ml), se secd sobre sulfato sodico y se
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concentrd. El aceite resultant= se purificé por cromatografia (Heptano/Acetato de etilm
(0-100%) para dar un aceite ambar. No hubo purificacion adicional. LCMS (M+1)= 251,
Etapa 2: preparacidn  de (25 4R)-4-(3-(3-fluoro-4-(1-metil-1H-pirazol-5-

ifeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo

Se mezclaron S-3-fluoro-4-(1-metil-1H-pirazol-5-ilyfenil etanoticato (692 mg,
2,76 mmol, 1,1 &q), (2S,4R)-4-(3-bromofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo
(700 my, 2,50 mmal, 1 eq), tatrakis(trifenilfosfina)paladio (150 mg, 0,130mmol, 0,05eq)
y DPEphos (70,0 mg, 0,130 mmol, 0,05eq), terc-butdxido de potasio (7,50 mi de 1 M
en THF, 7,49 mmol, 3eq) en isopropanol (10 ml) a temperatura ambiente. Se burbujed
nitrégeno a través de la mezcla de reaccion durante 5 minutos. La solucion se calentd
hasta 65°C durante 24 horas. La solucién se enfrié hasta temperatura ambiente y se
diluyé con acetato d= etilo (5 ml) y agua (5 ml). Las capas se separaron y la fase
acuosa se extrajo con acetato de &tilo (2x5 ml). Las fases organicas combinadas se
secaron sobre sulfato de sodio, y se elimind &l disolvente a presion reducida. El aceite
resultante se aisldé por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
dar el producto deseado (820 mg, 613:). 1TH NMR (400 MHz, DMSO-d6) d ppm 1,17
(d, =535 Hz, 3H) 1,66 - 1,74 (m, 1 H) 1,94 - 203 (m, 1 H) 2,07 - 2,14 (m, 1 H) 2,20
(d, J=13,18 Hz, 1 H) 2,47 - 2,60 (m, 2 H) 3,72 (s, 2 H) 4,03 (dd, J=12,45, 2,93 Hz, 1 H)
6,28 (s, 1 H) 7,15 (d, J=8,05 Hz, 1 H) 7,25 (d, J=10,25 Hz, 1 H) 7,44 - 7,561 (m, 3 H)
7,85 (t, J=V.69 Hz, 1 H) 7,59 - 763 (m, 1 H) 7,65 - 7,68 (m, 1 H). ES-HRMS m/z
408.1584(M+H calc: 408.1546).

Etapa 3. preparacion de (2S 4R)-4-(3-(3-fluoro-4-(1-metil-1H-pirazol-5-

iDfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carboxamida
Se disolvieron (2S,4R)-4-(3-(3-fluoro-4-(1-metil-1H-pirazol-5-il)feniltiojfenil)-2-
metil-tetrahidro-2H-piran-4-carbonitrilo (380 mg, 0,93mmol, 1eq) & hidroxido de potasio

(812 mg, 14,5 mmol 15,5¢q) en alcohol terc-butilico (5,0 ml). La mezcla se agité a
50°C durante 24 h. La mezcla se diluy6 con agua (10 mL) y se extrajo con acetato de
etilo (2x10 mL). La fase organica se concentrd para dar un sélido. El sélido bruto se
purificé  por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
proporcionar &l producto del titulo (210 mg, 53%) como un sdlido. 1H NMR (400 MHz,
DMSO-d€) d ppm 1,10 (d, J=5,86 Hz, 2 H) 1,23 - 1,33 (m, 1 H) 1,59 (td, J=12,81, 4,39
Hz, 2 H) 2,58 (d, J=13,18 Hz, 1 H) 3,39 - 3,51 (m, 2 H) 3,71 (s, 3 H) 3,84 (dd, J=11,71,
2,923 Hz, 1 H) 8,37 (s, 1 H) 7,04 - 7,17 (m, 3 H) 7,30 - 7,54 (m, 7 H). ES-HRMS m/z
426,1589(M+H calc: 408,1651).
Ejemplo 31
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(2S,4R)-4-(2-fluoro-3-(3-fluoro-4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carboxamida
Etapa 1: preparacidon de (25 4R)-4-(2-fluoro-3-(3-fluoro-4-(1-metil- 1H-pirazol-5-

iMfeniltio)fenil)-2-metil-tetrahidra-2H-piran-4-carbonitrilo

Se mezclaron S-3-fluoro-4-(1-metil-1H-pirazol-5-il)fenil etanotioato (539 mg,
215 mmol, 1,1eq), (2S,4R)-4-(3-bromo-2-flucrofenil)-2-metil-tetrahidro-2H-piran-4-
carbonitrilo (580 mg, 1,94 mmol, 1&q), tetrakisitrifenilfosfina)paladio (117 mg, 0,101
mmol, 0,0&eq) y DPEphos (54,4 mg, 0,101 mmol, 0,05eq), terc-butéxido de potasio
(5,84 ml de 1 M en THF, 5,84 mmol, 3&q) en isopropanol (10 ml) a temperatura
ambiente. Se burbujed nitrégeno a través de la mezcla de reaccion durante 5 minutos.
La solucién se calentd hasta A5°C durante 24 horas. La solucién se enfrid hasta
temperatura ambiente y se diluyé con acetato de etilo (5 ml) y agua (5 ml). Las capas
s2 separaron y la fase acuosa se extrajo con acetato de etilo (2x5 ml). Las fases
organicas combinadas se secaron sobre sulfato de sodio, y se eliminé el disolvente a
presion reducida. El aceite resultante se aislé por cromatografia de fase inversa (40-
90% acetonitrilo-agua) para dar el producto deseado (274 mg, 33%). 1H NMR (400
MHz, DMSO-d3) d ppm 1,1€ (d, J=5,85 Hz, 3 H) 1,68 - 1,77 (m, 1 H) 2,02 (td, J=12,81,
4,39 Hz, 1 H) 2,20 (d, J=13,91 Hz, 1 H) 2,26 (d, J=13,18 Hz, 1 H) 3,69 - 3,81 (m, 5 H)
4,03 (dd, J=12,45, 2,93 Hz, 1 H) 6,39 (s, 1 H) 7,15 (d, J=8,05 Hz, 1 H) 7,29 (d, J=10,25
Hz, 1 H) 7,38 (t, J=8,05 Hz, 1 H) 7,46 - 7,62 (m, 2 H) 7,57 (q, J=7,57 Hz, 2 H). ES-
HRMS m/z 426,1445(M+H calc: 426,1451).

Etapa 2: preparacién de (28 .4R)-4-(2-fluoro-3-(2-fluoro-4-(1-metil- 1H-pirazol-5-

iNfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carboxamida

Se disolvieron (28,4R)-4-(2-flucro-3-(3-fluoro-4-(1-metil- 1H-pirazol-5-
ifeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (160 mg, 0,376 mmol, 1eq) e
hidréxido de potasio (812 mg, 14,5 mmol 15,52q) en alcohol terc-butilico (5,0 ml). La
mezcla se agitd a 60°C durante 24 h. La mezcla se diluyé con agua (10 niL) y se
extrajo con acetato de etilo (2x10 mL). La fase organica se concentré para dar un
sélido. El sdlido bruto se purificé por cromatografia de fase inversa (40-90%

acetonitrilo-agua) para proporcionar &l producto del titulo (115, 69%) como un sélido.
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1TH NMR (400 MHz, DMSO-d&) d ppm 1,08 (d, J=5,86 Hz, 3 H) 1,27 - 1,45 (m, 1 H)
1,77 (td, J=13,00, 4,75 Hz, 1 H) 2,36 (d, J=13,18 Hz, 1 H) 2,44 (d, J=13,18 Hz, 1 H)
3,57 -3,70(m, 2 H) 3,71 (s, 3H) 3,79 (dd, J=11,71, 2,63 Hz, 1 H) 3,38 (s, 1 H) 7,04 -
747 (m, 4 H) 7,30 (¢, J=8,05Hz, 1H) 7,41 -748 (m, 2H) 7,49 - 7,51 (m, 1 H) 7,54 (t,
J=7,32 Hz, 1 H). ES-HRMS m/z 444,1521(M+H calc: 444,1557).

' Ejemplo 32

VT I
R ERTRRN = 0
ro I T

g - O NH,

o~
(2S,4R)-4-(3-fluoro-5-(3-fluoro-4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-2-
metil-tetrahidro-2H-piran-4-carboxamida
Etapa 1: preparacién de (2S 4R)-4-(3-fluoro-5-(3-fluoro-4-(1-metil-1H-pirazol-5-

iNfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo

Se mezclaron S-3-fluoro-4-(1-metil-1H-pirazol-&-il)fenil etanctioato (349 mg,
1,39 mmol, 1,1eq), (2S,4R)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-2H-piran-4-
carbonitrilo (375 mg, 1,26 mmol, 1eq), tetrakis(trifenilfosfina)paladio (¥5 mg, 0,065
mmol, 0,05eq) y DPEphos (35 mg, 0,085 mmol, 0,05eq), terc-butéxido de potasio (3,77
mi de 1 M en THF, 3&q) en isopropanol (10 ml) a temperatura ambiente. Se burbujed
nitrégeno a través de la mezcla de reaccidn durante 5 minutos. La solucion se calentd
hasta 65°C durante 24 horas. La solucion se enfrid hasta temperatura ambiente y se
diluyd con acetato de etilo (5 ml) y agua (5 ml). Las capas se separaron y la fase
acuosa s= extrajo con acetato de etilo (2x5 ml). Las fases organicas combinadas se
secaron sobre sulfato de sodio, y se eliminéd el disolvente a presion reducida. El aceite
resultante se aisld por cromatografia de fase inversa (40-90% acetonitrilo-agua) para
dar el producto deseado (200 mg, 56%). 1H NMR (400 MHz, DMSO-d6) d ppm 1,17
(d, J=5,86 Hz, 3 H) 1,66 - 1,74 (m, 1 H) 1,98 (td, J=13,00, 4,78 Hz, 1 H) 2,08 - 2,14 (m,
1H) 2,21 (d, J=13,91 Hz, 1 H) 3,62 - 3,71 (m, 2 H) 3,73 (s, 3 H) 4,02 (dd, J=12,45,
203Hz, IH)B,41 (s, 1 H)7,25-733 (M, 2 H) 7,39 - 747 (m, 3 H) 7,50 - 7,56 (m, 2
H). ES-HRMS m/z 426,1535(M+H calc: 426,451).

Etapa 2: preparacidn de (2S 4R)-4-(2-fluoro-5-(3-fluoro-4-(1-metil- 1H-pirazol-5-

iNfeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carboxamida

Se disolvié (2S,4R)-4-(3-fluoro-5-(3-fluoro-4-(1-metil-1H-pirazol-5-
ifeniltio)fenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (169 mg, 0,397 mmol, 1eq) en
sulféxido de dimetile (6,0 mL). Se afadié hidréxido d= sodio (0,476 mL, 2,5 N) a la
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mezcla de reaccién, seguido de perdxido de hidrégeno (0,476, 35%). La mezcla sé'
agito a temperatura ambiente durante 10 minutos. La mezcla se diluys con acetato de
etilo (10 ml) y se lavd con agua (1 x 10 ml) y salmuera (1 x 10 ml). La fase organica se
secd sobre sulfato de sodio y se concentré hasta un sélido. El sélido bruto se purificé
por cromatografia de fase inversa (40-90% acetonitrilo-agua) para proporcionar el
producto del titulo (117, 66%) como un sélido. 1TH NMR (400 MHz, DMSO-df) d ppm
1,10 (d, J=5,86 Hz, 3 H) 1,22 - 1,32 (m, 1 H) 1,58 (td, J=12,81, 4,39 Hz, 1 H) 2,46 (br.
s, TH) 2,587 (br.s., 1H)3,41-3,50(m, 2H) 3,73 (s, 3H) 3,84 (dd, J=11,71, 2,63 Hz,
1H)6,40(s, TH) 7,16-7,23 (M, 4 H) 7,27 -7,32 (M, 2H) 7,37 (s, 1 H) 7,47 - 7,63 (m,
2 H). ES-HRMS m/z 444,1606(M+H calc: 444,1557).

Ejemplo 33
\ ]
T o N

N\\//,

- > 0
S O e
S O NH,
0
Amida del acido 4-{3-[3-fluoro-4-(2-metil-2H-pirazol-3-ilmetil) fenilsulfanil]-
fenil}-tetrahidro-piran-4-carboxilico

Etapa 1: preparacion de 5-(4-Bromo-2-fluoro-bencil)-1-metil pirazol

El acido 1-metil-1H-pirazol-5-ilborénico (224 myg, 1,76 mmol, 1 eq.), 4-bromo-1-
(bromometil)-2-fluorobenceno (500 mg, 1,87 mmol, 1,05 e4q.), Pd(PPh3)4 (0,05 eq.) vy
solucidn de carbonato de sodio acuoso 2N (2,4 €q) se absorbieron en tolueno:etanol
(4:3) y se purgaron con nitrégeno. La mezcla de reaccién se calenté a 50 °C durante 2-
20 h. La mezcla de reaccion se concentrd. El residuo se extrajo con éter, se secd
sobre sulfato de sodio, se filtré y se concentrdé. El material bruto se purificé por
cromatografia ultrarrapida, eluyendo con un gradiente de 0-100% diclorometano en
hexanos para obtener 0,60 g del intermedio como un aceite bruto. APCI(+) = 269, 271

Etapa 2: preparacion de la amida del dcido 4-{3-[3-Fluoro-4-(2-metil-2H-pirazol-

3-ilmetil) fenilsulfanil]-fenil}-tetrahidro-piran-4-carboxilico.

A una solucion de  4-(3-(triisopropilsililtio)fenil)-tetrahidro-2H-piran-4-
carboxamida (530 mg, 1,60 mmeal, 1,0 2q) =n isopropanol anhidro se le afadio 5-(4-
Bromo-2-fluoro-benail)-1-metil  pirazol (430 mg, 1,60 mmol, 1,0 =q), cloruro de
tetractilamonio (1 eq), fluoruro de cesio (1,0 eq), DPEPhos (0,068 eq) y Pd(PPh3)4
(0,22 eq). Esta mezcla se desgased y llené con nitrégeno. Se afadié luego solucion de

terc-butdxido de potasio (1M en THF, 2 eq) y la mezcla de reaccién resultante se
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calentd a 70 °C con agitacion durante 15 h. El disolvente se elimind a presion reducidg.
_/

El residuo se suspendié con gel de silice y se purificd por cromatografia ultrarrapida;

usande 1-5% metanol / cloroformo como el eluyente para aislar 17 mg (4%) del

producto del titulo como un sélido blanco. 1H NMR (DMSO-D6, 300 MHz) o ppm):

7,43-7,38 (m, 3H),7,42-7,24 (m, 6H), 7,28-7,17 (m, 4H), 7,10-7,04 (m, 3H},5,90 (d, J =

1,7 Hz, 1H), 4,01 (s. 2H), 3,75 (s, 3H), 3,71 (dm, J = 11,6 Hz, 2H), 3,41 (bt, J = 10,2

Hz, 2H), 2,5)s, 2H), 2,39 (bd, J = 13,3 Hz, 2H), 1,77 (m, 2H). APCI{+) m/z = 426 amu.
Ejemplo 34

4-[3-({4-[(1-metil-1H-pirazol-5-il)carbonillfenil}tio)fenil]tetrahidro-2H-piran-
4-carboxamida

Etapa 1: Preparacion de (4-fluorofenil)(1-metil-1H-5-ilymetanol.

Se disolvioé 1-metil-1H —pirazal (1,32 g, 16,1 mmol) en THF anhidro (50 ml). La
solucién se enfrié hasta -78 grados Celsius y se afadid una solucién 1,6 M de nBulLi
(1,2 equiv) con jeringa. La solucién se dejé agitar a -78 grados Celsius durante 5
minutos antes de afadir 4-fluorobenzaldehido (2,0 g, 16,1 mmol). El bafio de hielo
luego se elimind, y la mezcla se dejé equilibrar hasta temperatura ambiente, momento
en el cual se dejd agitar durante una hora. La reaccion luego se inactivé mediante la
adicién de cloruro de amonio 1N (25 ml). La reaccion se diluyé con acetato de etilo (50
mL) y se lavd con agua (25 mL). Las capas se mezclaron y la fase organica se recogiod
y lavé nuevamente con agua. La capa organica se secéd (sulfato de sodio) y se
concentrd para dar (4-fluorofenil)(1-metil-1H-5-il)metanol como un aceite viscoso.
Rendimiento = 3,1 g, 93 %.

Etapa 2: Preparacién de (4-fluorofenil)(1-metil-1H-pirazol-5-iimetanona.

Se suspendid (4-fluorofenil)(1-metil-1H-5-il)metanol (3,1 g, 15,1 mmol) en
acetonitrilo (20 ml). Se afadié clorocromato de piridinio (5,4 g, 30,2 mmol)) y la
reaccion se calentd a 50 grados Celsius durante 4 horas. A la mezcla de reaccién se le
anadié agua (20 ml), para formar un precipitado. El precipitado se recogié usando
filtracion con succién. Se lavé abundantemente con agua y se secd a vacio para
proporcionar el producto, (4-fluorofenil)(1-metil-1H-pirazol-5-il)metanona, como un
soélido de color beis. Rendimiento = 1,65 g, 53 %. 1H NMR (400 MHz, CLOROFORMO-
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d) s ppm 4,22 (s, 3 H) 6,66 (s, 1 H) 7,20 (t, J=8,45 Hz, 2 H) 7,55 (s, 1 H) 7,95 (dd,('\'
J=8,19, 5,63 Hz, 2 H).
Etapa 3 Preparacion de 4-[3-({4-[(1-metil-1H-pirazol-5-

icarbonillfenilltio)fenilltetrahicdro-2 H-piran-4-carboxamida:

Se anadieron (4-fluorofenil-1-metil-1H-pirazol-5-il)metanona (250 mg, 1,2
mmol) y 4-{3-[(triisopropilsilitio]feniljtetrahidro-2H-piran-4-carboxamida (482 mg, 1,2
mmol) a una solucién 1:1 de tolueno/THF (20 ml). La mezcla se calentd hasta 80
grados Ceilsius y se tornd homogénea. Se aiadioé fluoruro de Tetra n-butilamonic (1,5
equiv, como una solucién 1 M en THF) y se siguid agitando a 80 grados Celsius
durante 12 horas. Se dejd enfriar la reaccién hasta temperatura ambients. Se formé un
precipitado pardo liviano, fino durante 5 horas. El precipitado, 4-[3-({4-[(1-metil-1H-
pirazol-5-il)carbonillfeniljtio)fenilltetrahidro-2H-piran-d4-carboxamida, se recogié por
filtracién con succidn y se lavé con agua y éter etilico. Rendimiento = 265 mg, 51%. 1H
NMR (400 MHz, DMSO-dg) = ppm 1,75 - 1,87 (m, 2 H) 2,42 (d, J=13,18 Hz, 2 H) 3,48
(t, J=10,61 Hz, 2 H) 3,74 (d, J=11,35 Hz, 2 H) 4,07 (s, 3 H) 6,75 (d, J=2,20 Hz, 1 H)
7,03 (br.s., 1 H) 7,24 (br. s., 1 H) 7,30 (d, J=8,42 Hz, 2 H) 7,41 (d, J=4,03 Hz, 1 H)
7,48 (d, J=4,76 Hz, 2 H) 7,55 (s, 1 H) 7,57 (d, J=2,20 Hz, 1 H) 7,80 (d, J=8,42 Hz, 2 H).

HRMS calc M+H: 422 1538, encontrado 422,1651.

Ejemplo 35
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4-[3-({4-[(1-metil-1H-pirazol-5-il)metil]fenil}tio)fenil]tetrahidro-2H-piran-4-

carboxamida

Etapa 1: Preparacién de 5-(4-bromobencil)-1-metil-1H-pirazol.

Se dispusieron 0,25 g de bromuro de 4-bromobencilo, 0,208 g de 1-metil-5-
(4,4,5,5-tetrametil-1,3,2-dioxaborolan-2-il)-1H-pirazol 'y 0,022 g d= tetrakis-
(trifenilfosfina) paladio (0) en un vial sellado con septo, y se evacud/llend con nitrégeno
tres veces. Se afadieron luego & ml de 1,4-dioxano, segquidos de la adicion de 2 ml de
carbonato de cesio 1M. La mezcla se agitdé a temperatura ambiente durante 30
minutos y se calenté a 70°C durante 4 horas. La mezcla de reaccion se enfrié, se
diluyé con agua y se extrajo con acetato de etilo. El acztato de etilo se secd con
sulfato de sodio, se filtré, se concentrd y el residuo se purifico por HPLC de fase
inversa para dar 0,13 g de producto. LCMS (M+H): 252,
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Etapa 2: Preparacion de 4-[3-({4-[(1-metil-1H-pirazol-5-il)metil]fenil}tio)-C\“
fenilltetrahidro-2H-piran-4-carboxamida.

Se dispusieron 0,59 g de 4-(3-(triisopropilsililtio)fenil)tetrahidro-2H-piran-4-
carboxamida, 0,253 g de cloruro de tetrastilamonio, 0,04 g de bis-(difenilfosfina), 0,89
g m tetrakis-(trifenilfosfina) paladio(0) de oxidi-2, 1-fenileno, 0,377 g 5-(4-bromaobencil)-
1-metil-1H-pirazol y 0,228 g de fluoruro de cesio en un matraz de reaccion, y se
evacud y llend con nitrégeno 3 veces. Se afadieron 10 mL de isopropancl purgado
con nitrégeno, seguidos de la adicion de 1,5 mL de t-butéxido de potasio 1,0 M en
tetrahidrofurano. Después, la mezcla se calentd a reflujo durante 2 horas. Tras enfriar,
la mezcla de reaccidn se diluyd con agua y se extrajo con acetato de etilo. E! extracto
de acetato de etilo se secé con sulfato de sodio, se filtré, se concentrd y el residuo se
purificé por cromatografia de fase inversa para dar 0,202 g de producto. HRMS(M+H)
calc. 408,146 observ. 408,2033 1H NMR. (400 MHz, DMSO-c) 5 ppm 1,71 - 1,81 (m,
2H) 2,36, S=13,584 Hz, 2 H) 345 (t, J=10,80 Hz, 2 H) 3,71 (br, s5,, 1 H) 3,88 (s, 4 H)
4,03 (s, 2H) 5,98 (s, 1 H) 6,98 (br, s., 1 H) 7,11 (d, J=6,95 Hz, 1 H) 7,21 (d, J=8,42 Hz,
3H)7,26-7,358 (m, 2H) 7,30 (d, J=8,78 Hz, 4 H).

Ejemplo 36
ct o N/
0O AN = .
[ Solenr,
N él /\S/\
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4-[3-({3-cloro-4-[(1-metil-1H-pirazol-5-il)carbonil]fenil}tio)fenil]tetrahidro-
2H-piran-4-carboxamida
Etapa 1: Preparacion de (2-cloro-4-fluorofenil)(1-metil- 1H-pirazol-5-i)metanol.

A una solucién de N-metilpirazol (1,0 g, 12,18 mmol) en tetrahidrofurano
anhidro (35 mL), enfriada hasta -78°C, se le afiadié, con jeringa, una solucién 1,6 M de
n-butil-litio (9,1 mL). La reaccién se agité a -78°C durante 5§ minutos antes de afadir 2-
cloro-4-fluorobenzaldehido (1,93 g, 12,2 mmol). El bafio d= hielo luego se retiré y la
reaccion se agitd a temperatura ambiente durante 18 horas. Se afiadid cloruro de
amonio 1 M (12 mL) y la reaccién se diluyé con acetato de etilo (50 nmiL). Las capas se
separaron y la capa organica s lavé con agua (20 mL) y cloruro de sodio saturado (20
mL) antes de secar sobre sulfato de sodio anhidro. La filtracion y evaporacién del
disolvente a presion reducida proporcionaron un aceite amarillo bruto. La purificacion
por cromatografia en fase normal proporcioné el compussto del titulo como un aceite
claro (0,94 g).
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LC/MS 5-100% acetonitrilo/tfa-agua/tfa (gradiente 4 min) 2,87 min [(M+H)" = 241].
'H NMR (400 MHz, DMSO-dg) &ppm 7,72 (1 H, dd, J=8,8, 6,4 Hz), 7,43 (1 H, dd,
J=8,9, 2,5 Hz), 7,27 - 7,38 (1 H, m), 7,24 (1 H, d, J=1,7 Hz), 6,30 (1 H, d, J=5,5 Hz),
6,01 (1 H,d, /=55Hz),559(1H,d, J=1,7Hz), 3,86 (3H, s)

Etapa 2: Preparacién de (2-cloro-4-fluorofenil)(1-metil-1H-pirazol-5-il)metanona.

A una suspensién de (2-cloro-4-fluorofenil)(1-metil-1H-pirazol-5-il)metanol (0,94
g, 3,91 mmol) en acetonitrilo (5 mL) se Iz afadié clorocromato de piridinio (1,26 g, 5,86
mmol). La reaccion s= calentd a 50 °C durante 18 h. Se afiadidé agua (13 mL) a la
mezcla de reaccidn, causando la formacién de un precipitado. Se recogié el
precipitado por filtracion con succién y se lavé abundantemente con 100 ml de agua.
El precipitado se lavé con éter etilico (100 mL) y se combinaron los dos filtrados. Las
capas se& separaron y la capa organica se lavé con agua (50 mL) y cloruro de sodio
saturado (50 mL) antes de secar sobre sulfato de sodio anhidro. La filtracién y
evaporacion del disolvente a presion reducida proporcionaron el compuesto del titulo
como un soélido blanquecino (0,86 g).
LC/MS 5-100% acetonitrilo/tfa-agua/tfa (gradiente de 4 min) 3,47 min [(M+H)" = 2349,
'H NMR (400 MHz, DMSO-d) & ppm 7,60 - 7,74 (2 H, m), 7,56 (1 H, d, J=2,0 Hz),
7,33-7,43 (1H, m), 6,53 (1 H, d, J=2,0 Hz), 4,17 (3 H, s)

Etapa 3 Preparacién de 4-[3-({3-cloro-4-[(1-metil-1H-pirazol-5-

iNcarbonillfenil}tio)fenilltetrahidro-2 H-piran-4-carboxamida.

A una solucidn de (2-cloro-4-fluorofenil)(1-metil-1H-pirazol-5-il)metanona (500
mg, 2,10 mmaol) y 4-{3-[(triisopropilsililjtio}fenil}tetrahidro-2H-piran-4-carboxamida (825
mg, 2,10 mmol) en dimetilformamida (14 mL) se l= afadié una solucion 1,0 M de
fluoruro de tetrabutilamonio en tetrahidrofurano (2,72 mL, 2,72 mmol) y la reaccidn se
agitd a temperatura ambient= durante 18 h. Se afadié agua (50 mL) a la mezcla de
reaccidn para precipitar &l producto. El produsto precipitado se recogié por filtracion
con succién y s lavéd con agua y éter etilico. El precipitado se desecé a vacio para dar
el compuesto del titulo como un sélido amarillo (0,82 g).
LC/MS &-100% acetonitrilo/tfa-agualtfa (gradients de 4 min) 3,53 min [(M+H)* = 456].
"H NMR (400 MHz, DMSO-dg) & ppm 7,37 - 7,61 (3 H, m), 7,31 (2 H, s), 7,21 (1 H, dd,
J=8,0, 1,7 Hz), 7,10 (1 H, s), 8,55 (1 H, d, J=2,0 Hz), 4,15 (3 H, ), 3,66 - 3,79 (2 H, m),
347 (2H,t, =106 Hz), 2,42 (2 H, d, J=13,7 Hz), 1,73- 1,89 (2 H, m)

Ejemplo 37
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4-[3-({4-[(1-metil-1H-pirazol-5-il)carbonil]-3-
(trifluorometil)fenil}tio)fenil]tetrahidro-2H-piran-4-carboxamida
Etapa 1. Preparacién de (4-fluoro-2-(trifluorometil)fenil)(1-metil-1 H-pirazol-5-

il)metanol.

A una solucién de N-metilpirazol (1,0 g, 12,18 mmol) en tetrahidrofurano

anhidro (35 nL), enfriada hasta -78°C, se le afadié, con jeringa, una solucién 1,6 M de
n-butil-litio (9,1 mL). La reaccidn se agité a -78°C durante 5 minutos antes de anadir 4-
fluoro-2-trifluorometilbenzaldehido (2,34 g, 12,2 mmol). El baio de hielo luzgo se retird
y la reaccién se agitd a temperatura ambiente durante 18 horas. Se afiadié cloruro de
amonio 1 M (12 mL) y la reaccién se diluyé con acetato de etilo (50 mL). Las capas se
separaron y la capa organica se& lavé con agua (20 mL) y cloruro de sodio saturado (20
mL) antes de secar sobre sulfaty de sodio anhidro. La filtracion y evaporacion del
disolvente a presidn reducida proporcionaron un aceite amarille bruto. La purificacion
por cromatografia en fase normal proporcioné el compuesto del titulo como un soélido
amarillo (1,39 g).
LC/MS 5-100% acetonitrilo/tfa-agua/tfa (gradiente de 4 miny 3,11 min [(M+H)" = 275].
'H NMR (400 MHz, DMSO-dg) & ppm 7,92 (1 H, dd, J=8,6, 5,6 Hz), 7,57 - 7,72 (2 H,
m), 7,22 (1 H, d, J=1,9 Hz), 6,42 (1 H, d, J=5,6 Hz), 6,03 (1 H, d, J=5,4 Hz), 5,49 (1 H,
d, J=1,9Hz), 3,84 (3H, s)

Etapa 2: Preparacién de (4-fluoro-2-(trifluorometil)fenil)(1-metil-1H-pirazol-5-
ilmetanona.

A una suspensiéon de (4-fluoro-2-(trifluorometil)fenil)(1-metil-1H-pirazol-5-

ilmetanol (1,37 g, 5,0 mmol) en acetonitrilo (10 mL) se le afiadié clorocromato de
piridinic (1,62 g, 7,49 mmol). La reaccion se calentd a 50 °C durante 18 h. Se aiadid
agua (13 mL) a la mezcla de reaccion, causando la formacidn d= un precipitado. Se
recogid el precipitado por filtracién con succion y se lavd abundantemente con 100 ml
de agua. El precipitado se lavé con éter etilico (100 mL) y se combinaron los dos
filtrados. Las capas sz separaron y la capa orgénica se lavé con agua (50 mL)y
cloruro de sodio saturado (50 mL) antes de secar sobre sulfato de sodio anhidro. La
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filtracion y evaporacion del disolvente a presién reducida proporcionaron el compussto
del titulo como un aceite amarillo (1,23 g).
LC/MS 5-100% acetonitrilo/tfa-agualtfa (gradiente de 4 min) 3,54 min [(M+H)" = 273].
'H NMR (400 MHz, OMSC-dg) & ppm 7,77 - 7,82 (2 H, m), 7,65 - 7,75 (1 H, m), 7,56 (1
H, d, J=2,0Hz), 6,51 (1 H, d, J=2,0Hz), 4,17 (3H, s)

Etapa 3. Preparacidon  de  4-[3-({4-[(1-metil-1 H-pirazol-5-il)carbonil]-3-

(trifluorometibfenilltio)enilltetrahidro-2H-piran-4-carboxamida.

A una solucion de  (4-fluoro-2-(trifluorometil)fenil)(1-metil-1H-pirazol-5-
imetanona (510 mg, 1,87 mmol) y 4-{3-[(triisopropilsililjtio])fenilj}tetrahidro-2H-piran-4-
carboxamida (885 mg, 2,25 mmol) en dimetilformamida (14 mL) se le afadid una
solucion 1,0 M de fluoruro de tetrabutilamonio en tetrahidrofurano (2,44 mL, 2,44
mmol) y la reaccién se agitd a temperatura ambiente durante 18 h. Se afadié agua (50
mL) a la mezcla de reaccién para precipitar el producto. El producto pracipitado se
recogid por filtracién con succidn y se lavé con agua y éter etilico. El precipitado se
desecéd a vacio para dar el compuesto del titulo como un sélido tostado (0,83 g).
LC/MS 5-100% acetonitrilo/tfa-agualtfa (gradiente de 4 min) 3,57 min [(M+H)" = 490].
'H NMR (400 MHz, DMSO-dg) & ppm 7,23 - 7,74 (9 H, m), 7,09 (1 H, s), 6,54 (1 H, d,
J=2,0 Hz), 416 (2 H, s), 3,64 - 3,83 (2 H, m), 3,47 (2 H, t, J=10,5 Hz), 2,42 (C H, d,
J=13,5Hz), 1,68-1,92 (2 H, m)

Ejemplo 38
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4-[3-({3-ciano-4-[(1-metil-1H-pirazol-5-il)carbonil]fenil}tio)fenil]tetrahidro-
2H-piran-4-carboxamida

A un recipiente para microondas que contenia el compuesto del gjemplo 36,
cianuro de sodio (103 mg, 2,10 mmol) y bromure de niquel (1) (230 myg, 1,05 mmol) se
le afadié 1-metil-2-pirrolidinona (5 mL). La reaccién se dispuso en un aparato de
microondas a 200 °C, 120 W durante 1 min. La mezcla de reaccién se repartié entre
acetato de etilo (50 mL) y agua (50 mL). La capa orgdnica se lavé con salmuera (50
ml), se secd sohre sulfato de magnesio, se filtré y se evaporé para proporcionar un
sblido bruto. La purificacién por cromatografia de fase inversa proporciond el
compuesto detl titulo como un sélido blanguecino (6 mg).
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LC/MS 5-100% acetonitrilo/tfa-agualtfa (gradiente de 5 min) 4,62 min [(M+H)" = 447].

'H NMR (400 MHz, DMSO-cs) 6 ppm 7,70 - 7,89 (2 H, m), 7,41 - 7,66 (8 H, m), 7,31 {1 \
H, br,s), 7,10 (1 H, br.s), 3,74 (1 H, d, J=20Hz), 413 (3H, s), 3,73 (2H, d, =117
Hz), 3,47 (2H,t, J=10,4 Hz), 242 (2 H, d, J=13,7 Hz), 1,72 - 1,90 (2 H, m)

Ejemplo 39
O
PN
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(2S,4R)-2-metil-4-(3-(4-(1-metil-1 H-pirazol-5-carbonil)feniltio)fenil)-
tetrahidro-2H-piran-4-carboxamida

El compuesto del gjemplo 55, a continuacion, (77 mg, 0,18 mmol) se disolvid
en 5 mL de solucion de 4:1 TFA:T2S04. La mezcla se calentd hasta 60°C durante 2
horas. La reaccién se enfrid, se neutralizé con NaOH 2,5N, se extrajo en acetato de
etilo (5 mL), se secd sobre sulfato de magnesio, se filtré y se concentré hasta 173 mg
de aceite. El producto se aislé por cromatografia quiral de fase inversa y s& obtuvo un
sélido amarillo claro. 1TH NMR (400 MHz, DMSO-dg) & ppm 7,79 (2 H, m, J=8,4 Hz),
57 (1 H, d, =22 Hz), 7,53 (1 H, s), 7,31 - 7,50 (4 H, m), 7,27 (2 H, m, J=€,4 H2),
712(1H, s),675(1H,d J=22Hz), 4,05 (3H,s), 3,81 - 3,88 \1 H, m), 3,39 - 3,51 (2
H,m), 2,55-261(2H, m),1,54-164(1H m),124- '1,33 (1H,m), 1,10 (3 H, d, J=8,2
Hz). '

Ejemplo 40

(2S,4R)-2-metil-4-(3-(4-(1-metil-1H-pirazol-5-carbonil)feniltio)fenil)-
tetrahidro-2H-piran-4-carboxamida

Se disolvié (2S,4R)-4-(2-fluoro-3-(4-(1-metil- 1H-pirazol-5-carbonil)feniltio)fenil)-
2-metil-tetrahidro-2H-piran-4-carbonitrilo (150 myg, 0,36 mmol) en 5 mL de solucién 4: 1
de TFA:H-SO;. La mezcla se calenté hasta 60°C durante 2 horas. La reaccion se
enfrié, se neutralizé con NaOH 25N, se extrajo en acetato de etilo (6 mL), se secd
sobre sulfato de magnesio, se filtré y s= concentréd hasta 173 mg de aceite. El producto

se aisld por cromatografia quiral de fas= inversa y se obtuvo un sélido amarillo claro.
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3
244 (2H d,J=190H), 1,78-187 (1H m), 1,43-152 (1 H, m), 1,13 (3 H, d,
Hz). HRMS calc M+H: 454,1501, encontrado 454,1503.
Ejemplo 41
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4-(3-(5-cloro-6-(1-metil-1H-pirazol-5-iloxi)piridin-3-iltio)fenil)-tetrahidro-2H-

piran-4-carboxamida

Etapa 1: Preparacion de 1-metil-1H-pirazol-5-ol.

A una solucién en MeOH (8 mL) de trans-3-metoxiacrilato de metilo (2,32 g,
20,0 mmol) se le anadié metilhidrazina (0,92 g, 20,0 mmol). La reaccién se agité a
90°C durante 18 h. La mezcla se enfrid y concentr) hasta un semisdlido que se usd sin
purificacién adicional. 1TH NMR (400 MHz, DMSO-d6) & ppm 7,02 (d, J=1,75 Hz, 1 H),
5,23 (d, J=1,95 Hz, 1 H), 3,42 (s, 3 H), 2,44 (dt, J=3,71, 1,86 Hz, 1 H).

Etapa 2. Preparacion de  4-(3-(5-clorg-6-(1-metil-1H-pirazol-5-iloxi)piridin-3-

itio)fenil)-tetrahidro-2H-piran-4-carboxamida.

Una solucién de 4-{3-[(5,6-dicloropiridin-3-il)tio}fenil}tetrahidro-2H-piran-4-
carboxamida (310 mg, 0,809 mmol) y 1-metil-1H-pirazol-5-0l (120 myg, 0,41 mmol) en
12 mL de NMP se tratd con carbonato de cesio (255 mg, 0,783 mmol) y se agitd a 110
°C durante 1 hora. La reaccidn se enfrié y &l producto se aislé por cromatografia de
fase inversa hasta un sélido amarillo claro (21 mg, 18%:). 1H NMR (400 MHz, DMSO-
dG) 5 ppm 8,14 (dd, J=8,42, 220 Hz, 1 H), 7,29 - 7,41 (m, 3 H), 7,25 (s, 1 H), 7,16 -
7,21 (m, 1 H), 7,06 (s, 1 H), 5,09 (d, J=2,20 Hz, 1 H), 3,70 (dt, J=11,81, 3,98 Hz, 2 H),
3,60 (s, 3H), 340 - 342 (m, 2 H), 2,31 - 2,43 (m, 2 H), 1,70 - 1,81 (m, 2 H). HRMS
calc M+H: 445,1101, encontrado 445,11068.

Ejemplo 42
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4-(3-(5-cloro-6-(1-metil-1H-pirazol-5-carbonil)piridin-3-iltio)fenil)-tetrahidro-
2H-piran-4-carboxamida

Bajo una atmésfera de nitrégeno, se afadié hidruro de sodio (27,2 mg, 0,679
mmol) a una mezcla de 4-{2-[(5,6-dicloropiridin-3-il)tiolfenilltetrahidro-2H-piran-4-
carboxamida (200 mg, 0,522 mmol), 1-metil-1H-pirazol-5-carbaldehido (57,5 mg, 0,522
mmol) y cloruro de 1,3-dimetilimidazolio (20,8 mg, 0,157 mmol) en DMF anhidra (3
mL). La reaccién se calentd a 65°C durante una noche. La mezcla de reaccion se
vertié en agua con higlo, y &l pH se ajusté con acido acético. El producto se extrajo
con acetato de etilo, y la capa organica se lavd con agua y sulfato de sodio saturado
antes de secarse sobre sulfato de sodio anhidro. La filtracién y evaporacion del
disclvente a presion reducida proporcionaron un sélido que se purificé por
cromatografia dz fase inversa para dar el producto deseado (4,4 mg). '"H NMR (400
MHz, DMSO-c8) d ppm 1,63 - 1,93 (m, 2 H) 2,29 - 2,47 (m, 2 H) 3,42 - 3,58 (m, 2 H)
3,72 (dt, J=11,44, 3,98 Hz, 2H) 4,17 (s, 3H) 6,71 (d, J=2,20Hz, 1 H) 7,10 (s, 1 H)
7,29 (s, TH) 7,41 -7,51 (m, 3H)
7,64-765(m,2H) 7,84 (d, /J=220Hz, 1 H) 835 (d, /=1,83 Hz, 1H).

Ejemplos 43 y 44
| FN | B
J/x\_ .0 o~ H o 0D LTSN
N () I O A O
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4-(4-metoxi-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-tetrahidro-2H-piran-4-
carbonitrilo

y
4-(4-metoxi-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-tetrahidro-2H-piran-4-
carboxamida

Etapa 1: Preparacién de 2-bromo-4-(bromometil)-1-metoxibenceno.
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A una solucidén de 2-bromo-1-metoxi-4-metilbenceno (2,59, 12mmol) en
tetracloruro de carbono (40mL) se le afiadieron N-bromosuccinimida (2,779, 15,5
mmol) y peroxido de benzoilo (0,331g, 1,37mmol). Después de someter a reflujo
durante 18 horas, la reaccién se enfrié hasta temperatura ambiente, se vertié en agua
(200 ml) y se evtrajo con cloruro de metileno (3 x 75 mL), se secd sobre sulfato de
magnesio, se filtrdé y el disolvente se elimind por evaporacion a presion reducida. El
residuo se purificd por cromatografia ultrarrapida sobre gel de silice, eluyendo con un
gradiente de disolvente de acetato de etilo:heptano (5:95, en volumen), cambiando a
acetato de etilo:heptano (50:50 en velumen), para proporcionar el compuesto del titulo
(2,71g) como un aceite."H NMR (400 MHz, CLOROFORMO-) & ppm 3,91 (s, 3 H)
4,45 (s, 2 H) 6,86 (d, J=8,60 Hz, 1 H) 7,31 (dd, J=8,40, 2,15 Hz, 1 H) 7,60 (d, J=2,15
Hz, 1 H).

LCMS: m/z [M-Br] 198,9, 200,9.

Etapa 2: Preparacién de 2-(3-bromo-4-metoxifenillacetonitrilo.

A una solucién de 2-bromo-4-(bromometil)-1-metoxibenceno (2,71g, 9,68
mmol) en dimetilsulféxido anhidro (30mL), bajo nitrégeno, se le afadié cianuro de
soclio (549mg, 10,6 mmol). Después de 2 horas, la reaccion se vertié en cloruroe de
sodio al §% (200 ml), se extrajo con acetato de etilo (3 ¥ 75 mL), s= lavd con salmuera
(100mL), se secd sohre sulfato de magnesio, se filtré y el disolvente se elimind por
evaporacion a presion reducida. El residuo se purificd por cromatografia ultrarrapida
sobre gel de silice, eluyendo con un gradiente de disolvente de acetato de
etilo:heptano (5:95, en volumen), cambiando a acetato de etilo:heptano (50:50 en
volumen), para propercionar el compuesto del titulo (1,459) como un aceite."H NMR
(400 MHz, CLOROFORMO-d) 5 ppm 3,89 (s, 2 H) 2,91 (s, 3 H) 6,90 (d, J=8,40 Hz, 1
H) 7,23 - 7,27 (m, 1 H) 7,51 (d, J=2,15 Hz, 1 H).

LCMS: m/z [M-CN] 198,9, 200,9.
Etapa 3: Preparacién de  4-(3-bromo-4-metoxifenil)-tetrahidro-2H-piran-4-

carbonitrilo.

A una solucién de 2-(3-bromo-4-metoxifenil)acetonitrilo (500mg, 2,21 mmol) en N,N-
dimetifformanida anhidra (5mL), bajo argén, s2 le afadié hidruro de sodio (186mg,
4,64 mmol). Después de agitar durante una hora, se afadid éter 2-cloraetilico
(0,656mL, 4,64 mmol) y se siguid agitando durante 18 horas. Después, la reaccion se
vertié en agua (150mL), se extrajo con acetato de etilo (3 x 75mL), se lavd con

salmuera (100mL), s& secd sobre sulfato de magnesio, se filtrd, y el disolvente se
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elimind por evaporacién a presion reducida, para proveer & compuesto del titulo
(FBZ2mg) como un aceite. LCMS: m/z [MH+] 295,2, 2972

Etapa 4: Preparacidon de 4-(4-metoxi-3-(4-(1-metil- 1H-pirazol-5-il)feniltio)fenil)-

tetrahidro-2H-piran-4-carbonitrilo.

A una solucidon de -(3-bromo-4-metoxifenil)-tetrahidro-2H-piran-4-carbonitrilo
(635mg, 2,14 mmol), bajo argén, en 1,4-dioxano desgaseado (10mL), se le afadid S-
4-(1-metil-1H-pirazol-5-ifenil etanotioato (498mg, 2,14 mmol), acetato de paladio
(48mg, 0,214mmol) y his(2-difenilfosfinofenil)éter (57,6mg, 0,107mmol) y terc-butdxido
de sodio (412myg, 4,29 mmol). Después de calentar hasta 100°C durante 20min, la
reaccion se enfrié hasta temperatura ambiente, se vertid en agua (200mL) y se filtrd. El
filtrado se extrajo con acetato de etilo (3 » 75mL), se lavd con salmuera (100mL), se
seco sobre sulfato de magnesio, se filtrdé y el disolvente se elimind por evaporacion a
presion reducida. El residuo se purificd por cromatografia ultrarrapida sobre gel de
silice, eluyendo con un gradiente de disolventa de acetato de etilo:heptano (50:50, en
volumen), cambiando a acstato de etiloheptano (100:0 en volumen), para
proporcionar el compuesto del titulo (610 mg) como un sdlido."H NMR (400 MHz,
DMSO-d) < ppm 1,91 - 2,08 (m, 4 H) 3,34 (s, 3 H) 2,54 - 3,656 (m, 2 H) 3,84 (s, 3 H)
3,62 -3,96 (m, 1 H) 3,96 - 4,00 (m, 1 H) 6,41 (d, J=2,20 Hz, 1 H) 7,21 (d, J=8,79 Hz, 1
H) 7,30 (d, /=8,05 Hz, 2 H) 7,36 (d, J=2,93 Hz, 1 H) 7,46 (d, /=2,20 Hz, 1 H) 7,51 (d,
J=8,79 Hz, 2 H) 7,55 (dd, /=8,79, 2,93 Hz, 1 H). LCMS: m/z [MH+] 406,2.

Etapa 5: Preparacion de 4-(4-metoxi-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-

tetrahidro-2H-piran-4-carboxamida.

A una solucidon de  4-(4-metoxi-3-(4-(1-metil-1H-pirazol-5-il)feniltio)fenil)-
tetrahidro-2H-piran-4-carbonitrilo (100mg, 0,247mmol) en terc-butanol (3mL ) se le
afiadid hidroxido de potasio. Después de calentar hasta 70°C durante 18 horas, la
reaccion se enfrié hasta temperatura ambiente, se vertid en agua (200 nL), se extrajo
con acetato de etilo (G x 75mL), se lavd con salmuera (100mL), se secéd sobre sulfato
de magnesio, se filtrd, y el disolvente se elimind por evaporacién a presién reducida
para proporcionar &l compuesto del titulo (100mg) como un sélide. "TH NMR (400 MHz,
CLOROFORMO-d) & ppm 1,94 - 2,07 (m, 2 H) 2,27 - 2,31 (m, 1 H) 2,31 -2,37 (m, 1 H)
3,70-3,79 (M, 4H)288 (s, 3H) 2,85 (s, 2H) 5,26 (br. s, 2H) 3,31 (d, J=1,95 Hz, 1 H)
6,98 (d, J=8,59 Hz, 1 H) 7,28 - 7,29 (m, 6 H) 7,51 (d, J=1,95 Hz, 1 H). LCMS: m/z
[MH+]424,2

Ejemplo 45
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Etapa 1: Preparacién de (4-bromoe-3-fluorofenil}(morfolino)metanona

A una solucidn de acido 4-bromo-3-fluorohznzoico (3,0 g, 14 mmol) en cloruro
de metileno (B0 mbL) se le afadid hidrocloruro  de  1-etil-3(3'-
dimetilaminopropil)carbodiimida (3,41g, 1,3 mmol), dimetilaminopiridina (502 mg, 4,11
mmol) y morfolina (1,22 g, 14 mmol). Después de agitar durante 3 horas a tamperatura
ambiente, la reaccién se vertié en agua (300mL), se lavé con agua (2x 100mL), y los
extractos organicos se secaron sobre sulfato de magnesio, se filtraron, y &l disolvente
se elimind por evaporaciéon a presion reducida, para proveer €l compuesto del titulo
(3,68g) como un aceite.'H NMR (400 MHz, CLOROFORMO-d) 5 ppm 3,31 - 3,92 (m, 8
H) 7,056 - 7,13 (m, 1 H) 7,20 (dd, J=8,40, 1,95 Hz, 1 H) 7,A2 (dd, J=8,20, 6,64 Hz, 1 H).
LCMS: m/z [MH+] 288,0, 290,0.

Etapa 2: Preparacién de 1-(4-bromo-3-fluorofenil)etanona.

A una solucidon enfriada en un bafo de hielo de (4-bromo-3-
fluorofenil)(morfolino)metanona (3,14mg, 10,9mmol) en tetrahidrofurano anhidro
(45mL), bajo argdn, se le aiadié cloruro de metilmagnesio (1,22g, 16,4mmol). La
reaccidén se agitd a la temperatura del baio de hielo durante 1 hora, luego se dejd
calentar a temperatura ambiente. La reaccion se vertid en agua (350mL), se extrajo
con acetato de etilo (3 x 75mL), se lavé con salmuera (100mL), se secd sohre sulfato
de magnasio, se filtrd, y el disolvente se eliminé por evaporacién a presidon reducida,
para proveer el compuesto del titulo (2,83) como un liquido.'"H NMR (400 MHz,
CLOROFORMO-d) 5 ppm 2,80 (s, 3 H) 7,52 - 7,77 (m, 3 H).

Etapa 3: Preparacidn de 5-(4-bromo-3-fluorofenil)-1-metil-1H-pirazol.

A una solucién de 1-(4-bromo-3-fluorofenil)etanona (2,89, 12 mmol) en N,N-
dimetilformamida (10mL) se le afadid N,N-dimetifformamida dimetil acetal (3,45mL,
26mmol). La reaccidn se calentd hasta reflujo durante tres horas, se enfrid hasta
temperatura ambiente, se tratd con hidrazina de metilo (2,5mL, 46mmol) y se calenté
hasta 75°C durante 18 horas. La reaccién se enfrid hasta temperatura ambiente, se
extrajo con acetato de etilo (3 x 75mL), se lavd con salmuera (100mL), se secd sobra

sulfato de magnesio, se filtré y el disolvente se eliminé por evaporacién a presion
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reducida. El residuo se purificd por cromatografia ultrarrapida sobre gel de silice, -
eluyendo con un gradiente de disolvente de acetato de etilo:heptanc (20:80, en
volumen), cambiando a acetato de etilo:heptano (60:40 en volumen), para
proparcionar el compuesto del titulo (1,68 g) como un sélido.'H NMR (400 MHz,
CHLOROFORM-f) 5 ppm 2,81 (s, 3 H) 6,34 (d, J=1,95 Hz, 1 H) 7,11 (dd, J=8,01, 1,76
Hz, 1 H) 7,20 (dd, J=8,99, 1,95 Hz, 1 H) 7,53 (d, J=1,%5 Hz, 1 H) 7,85 (dd, J=8,20, 7,03
Hz, 1 H). LCMS: m/z [MH+] 255,0, 257,0.
Etapa 4: Preparacidn de S-2-fluoro-4-(1-metil-1H-pirazol-5-il)fenil etanotivato.

A una solucidén de 5-(4-bromo-3-fluorofenil)-1-metil-1H-pirazol (120 mg, 0,470
mmol) en 1,4-dioxano desgaseado, anhidro (13mL), bajo argén, se le afadiecron
acetato de paladio (8,1mg, 0,036mmol), bis(2-difenilfosfinofenil)éter (9,7mg,
0,018mmol), carbonato de cesio (234mg, 0,719mmol) y triisopropilsilano tiol (205mg,
0,231mL, 1,08mmel). La reaccidn se calentd hasta 95°C durante 45 minutos, se enfrid
hasta temperatura ambiente y se traté con anhidrido acético (1,5mL) y s& agitd durante
18 horas. La reaccion se filtrd, y el filtrado se extrajo con acetato de etilo (3 x 75mL),
se lavd con salmuera (100mL), se secd sobre sulfato de magnesio, se filtré y el
disolvente se elimind por evaporacién a presion reducida. El residuo se purificé por
cromatografia ultrarrapida sobre gel de silice, eluyendo con un gradiente de disolvente
de acetato de etilo:heptano (5:95, en volumen), cambiando a acetato de etilo:heptano
(40:60 en volumen), para proporcionar el compuesto del titulo (50 mg) como un
sélido."H NMR (400 MHz, CLOROFORMO-q) 5 ppm 2,50 (s, 3 H) 3,95 (s, 3 H) 6,38 (d,
J=1,95 Hz, 1 H) 7,23 - 7,29 (m, 2 H) 7,51 (dd, J=8,30, 5,93 Hz, 1 H) 7,55 (d, J=2,15
Hz, 1 H). LCMS: m/z [MH+]251,1

Etapa 5. Preparacion de  4-(2-fluoro-3-(2-fluoro-4-(1-metil-1H-pirazol-5-

i)feniltio)fenil)-tetrahidro-2H-piran-4-carbonitrilo.

A una solucién de S-2-fluoro-4-(1-metil- 1H-pirazol-5-il)fenil etanotioato (100mg,
0,400mmol) en 1,4-dioxano desgaseado, anhidro (3mL), bajo argén, se le afiadieron
((28,4R)-4-(3-bromo-2-fluorofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrile) ~ (119mg,
0,0400mmol), acetato de paladio (13,7mg, 0,060mmoal), bis(2-difenilfosfinofenil)éter
(21,5mg, 0,040mmol y carbonato de cesin (391mg, 1,20mmol). Después de calentar
hasta 85°C durante 18 horas, la r=accién s enfrid hasta temperatura ambiente, se
filtrd y purificé por HPLC de fas= inversa, para proporcionar el compueasto del titulo
(44mg) como un solido vidrioso. 'H NMR (400 MHz, DMSO-dg) & ppm 1,19 (d, J=5,22
Hz, 3 H) 1,72 (dd, /=13,18, 10,98 Hz, 1 H) 1,96 - 2,05 (m, 1 H) 2,19 (dt, J=13,36, 1,19
Hz, 1 H) 2,28 (dt, J=13,45, 2,24 Hz, 1 H) 3,69 - 3,81 (m, 2 H) 3,89 (s, 3 H) 4,00 - 4,06
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(m, 1 H) 6,52 (d, J=1,83 Hz, 1 H) 7,28 - 7,35 (m, 2H) 7,38 - 7,561 (m, 4 H) 7,58 - 7,63
(m, 1 H). LCMS: m/z [MH+] 425.1.
Ejemplo 46

7 F
DG
S
4-(3-{[3-fluoro-4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carbonitrilo

N

A una solucidn de 3-(3-{[3-fluoro-4-(1-metil-1H-pirazol-5-
ifenilltio}fenil)tetrahidro-2H-piran-4-carboxamida (50 mg, 0,12 mmol) en 3 mL de
diclorometano se le afadid piridina (0,099 mL, 1,22 mmol) seguida de anhidrido
trifluoroacético (0,119 mL, 0,854 mmol). La reaccion se agitdé a temperatura ambiente
durante 30 minutos y s& evaporé hasta un residuo. La purificaciéon por cromatografia
de fase inversa proporcioné el compuesto del titulo. 1H NMR (400 MHz, DMSO- d¢) 5
ppm 7,42 - 7,75 (6 H, m), 7,27 (1 H, dd, J=10,3, 1,6 Hz), 7,16 (1H, dd, J=8,1, 1,6 Hz),
6,39 (1 H, d, J=1,5Hz), 3,95-4,09(2H, m), 3,58-3,78(5H,m),2,01-2,20(4H, m)

Ejemplo 47

/\ Ci

4-(3-{[5-cloro-6-(1-metil-1H-pirazol-5-il)piridin-3-illtio}fenil)tetrahidro-2H-
piran-4-carbonitrilo

A una solucion  de  4-(3-{[5-cloro-6-(1-metil-1H-pirazol-5-il)piridin-3-
ilftio}fenil)tetrahidro-2H-piran-4-carboxamida (35 mg, 0,082 mmol) en 3 mL de
diclorometano se le aifadié piridina (0,066 mL, 0,82 mmol) seguida de anhidrido
trifluoroacético (0,02 mL, 0,574 mmol). La reaccién se agité a temperatura ambiente
durante 30 minutos y se evaporé hasta un residuo. La purificacién por cromatografia
de fase inversa proporcioné &l compuesto del titulo. 1H NMR (400 MHz, DMSO- ;) 6
ppm 8,83 (1 H, d, J=1,8Hz), 8,01 (1 H,d, J=2,0Hz), 7,73 (1 H, br. s.), 7,47 - 7,68 (4 H,

P
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mj}, 8,66 (1 H, d, J=2,0 Hz), 3,95 - 4,08 (2 H, m), 3,84 (3H, s), 3,57 -3,73 (2H, m), 2,00
-2,21(4H, m)
Ejemplo 48

AN N

> 7s

YL
T
0

4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-il)fenil]tio}fenil)tetrahidro-2H-piran-4-
carbonitrilo

A una solucion d= 4-(2-fluoro-3-{[4-(1-metil-1H-pirazol-5-
ifenil]tio}fenil)tetrahidro-2H-piran-4-carboxamida (30 mg, 0,073 mmol), en 3 mL de
diclorometano, se le afadidé piridina (0,059 mL, 0,73 mmol) seguida de anhidrido
trifluoroacético (0,071 mL, 0,511 mmol). La reacciéon se agité a temperatura ambiente
durante 30 minutos y s& evaporé hasta un residuo. La purificacion por cromatografia
de fase inversa proporcioné el compuesto del titulo. 1H NMR (400 MHz, DMSO- i)
Sppm 7,27 - 7,64 (EH, m), 6,44 (1 H, d, J=1,8 Hz), 4,01 (2 H, dd,/=12,1, 2,6 Hz), 3,86
(3H,s),369Q2H,t J=11,4Hz),203-229(4H, m)

Ejemplo 49

e
N\
/N

—
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e

O

4-(3-{[4-(1-metil-1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carbonitrilo

A una solucién de 4-(3-{[4-(1-metil- 1H-pirazol-5-il)fenil]tio}fznil)tetrahidro-2H-
piran-4-carboxamida (50 mg, 0,13 mmol), en 3 nmL dicloromstano, se le afiadié piridina
(0,103 mL, 1,27 mmol) seguida de anhidrido friflucroacético (0,124 mL, 0,389 mmol).
La reaccidn se agitd a temperatura ambiente durante 30 minutos y se evapord hasta
un residuo. La purificacidn por cromatografia de fase inversa proporciond el
compuesto del titulo. TH NMR (400 MHz, DMSO- clg) & ppm 7,28 - 7,65 (9 H, m), 6,43
(TH, d,J=1,8Hz), 3,93 -4,10 (2H, m), 3,35 (3 H,s), 3,63-3,74 2 H, m), 1,06 -2,1¢6 (4
H, m)

\
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Ejemplo 50

O
o)
4-(3-{[4-(1-metil-1H-pirazol-5-il)fenil]sulfinil}fenil)tetrahidro-2H-piran-4-
carboxamida
5 Se dispusieron 187,2 mg de 4-(3-{[4-(1-metil-1H-pirazol-5-

ihfenilltio}fenil)tetrahidro-2H-piran-4-carboxamida y 2 ml de 1,1,1,3,3,3-hexafluoro-2-
propanol en un vial secado &n estufa. Se afiadieron 40 ul d2 peréxido de hidrogeno, y
la mezcla se agité a temperatura ambientz durante 2 horas. La reaccion se inactivd
con la adicién de 8 ml de cloruro de metileno y 2 ml de tiosulfato de sodio acuoso al

10 5%. La mezcla de reaccion se agité durante 10 minutos, luego se lavé con agua, se
secod con sulfato de magnesio, se filtrd, concentréd y purificdé por cromatografia de fase
inversa. Las fracciones de producto se diluyeron en acetato de etilo, se extrajeron con
bicarbonato de sodio acuoso al §%, se secaron con sulfato d= magnesio, se filtraron,
se concentraron y se secaron a vacio para dar 175 mg de producto. HRMS(M+H) calc

15 4106,1528, encontrado 410,1511. 1H NMR (400 MHz, DMSO-dg) S ppm 1,74 - 1,85 (m,
2 H) 2,45 (4, J=12,80 Hz, 2 H) 3,47 (t, J=11,01 Hz, 2 H) 3,73 (dt, J=11,55, 3,49 Hz, 2
H) 3,85 (s, 3H) 6,47 (d, J=2,15 Hz, 1 H) 7,10 (s, 1 H) 7,32 (s, 1 H) 7,48 (d, J=1,88 Hz,
1 H) 7,62 (d, J=5,10 Hz, 2 H) 7,81 (id, /=4,43, 1,61 Hz, 1 H)7,70 (ddd, J=8, 48, 2 15,
2,01 Hz, 2 H) 7,83 (dt, J=8,39, 1,98 Hz, 3 H).

20 Ejemplo 51

O
4-[3-({3-ciano-4-[(1-metil-1H-pirazol-5-il)oxi]fenil}tio)fenil]tetrahidro-2H-

piran-4-carboxamida

Etapa 1: preparacién de 5-yodo-2-(1-metil-1H-pirazol-5-iloxi)benzonitrilo.

25 Se traté una solucién de 2-fluoro-5-yodobenzonitrilo (100 mg, 0,405 mmol) y 2-
metil-2,4-dihidro-3H-pirazol-3-ona (63,5 mg, 0,648 mmol) en 5 mL de 1-metil-2-

pirrclidinona con carhonato de cesio (396 mg, 1,22 mmoal) y se agitd a 110 °C durante
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2 horas. La reaccion se diluyéd con 50 ml de agua y se extrajo con acetato de etilo 2 x [\\ '
50 ml. Las capas organicas combhinadas se lavaron con 50 mL de agua, 50 mL de \] "
salmuera, se secaron sobre sulfato de magnesio, se filtraron y se evaporaron para
proporcionar el material hruto. La purificacién por cromatografia en fase normal

5 proporsionéd el compuesto del titulo como un sélido blanco (93 mg). LC/MS 5-100%
acetonitrilo/ftfa-agualtfa (gradiente de 6 min) 4,74 min [(M+H)" = 326]. 1H NMR (400
MHz, DMSO- o) & ppm 8,33 (1 H, d, J=2,2 Hz), 8,04 (1 H, dd, J=8,9, 2,2 Hz), 7,45 (1
H, d, /=2,0Hz), 3,95 (1 H, d, J=8,9 Hz), 5,99 (1 H, d, J=2,0 Hz), 3,67 (3 H, s)

.

Etapa preparacién de 4-[3-({3-ciano-4-[(1-metil-1H-pirazol-5-

10 iNoxilfenilltio)fenilltetrahidro-2H-piran-4-carboxamida

Se dispusieron 4-{3-[(triisopropilsilitio]fenil}tetrahidro-2H-piran-4-carhoxamida

(131 mg, 0,332 mmol), 5-yodo-2-(1-metil-1H-pirazol-5-iloxi)benzonitrilo (90 mg, 0,28

mmol), bis[(2-difenilfosfino)fenil]éter (7,5 mg, 0,014 mmol) y

tetrakis(trifenilfosfina)paladio (19,6 mg, 0,017 mmol) en un matraz, y se evacuéd/llend

15 con argdn tres veces. Se afiadié luego 1,4-dioxano anhidro (2 ml), seguido de la

adicion de 0,554 ml de carbonato de cesio acuoso 2M (argén saturado). La reaccidn

se calentd a 80 °C durante cuatro horas y se enfrié hasta la temperatura ambiente. La

mezcla de reaccion se diluyé con 50 ml de agua y se lavé con acetato de etilo 2 x 50

ml. Las capas organicas combinadas se lavaron con 50 mL de agua, 50 mL de

20 salmuera, se secaron sobre sulfato de magnesio, se filtraron y se evaporaron para

proporcionar el material bruto. La purificaciéon por cromatografia en fase normal

proporciont el compuesto del titulo como un sdlido blanco (41 mg). LC/MS 5-100%

acetonitrilo/tfa-agualtfa (gradiente de 6 min) 4,46 min [(M+H)* = 435]. 1H NMR (400

MHz, DMSO- o) d ppm 7,92 (1 H, d, J=2,4 Hz), 7,60 (1 H, dd, J=8,9, 2,2 Hz), 7,31 -

25 751 @4 H, m), 712-7.31 (3 H, m), 7,07 (1 H, br. s), 598 (1 H, d, J=2,0 Hz), 3,61 -
3,82(3H m),3452H,t J=10,5H=), 2,29 (2 H, d, /=13,7 Hz), 1,88 - 1,87 (2 H, m).

Ejemplo 52
Cl
NO AN AN
NN N |
NN = S =

(2S,4R)-4-(3-(5-cloro-6-(1-metil-1H-pirazol-5-iloxi)piridin-3-iltio)-2-
30  fluorofenil)-2-metil-tetrahidro-2H-piran-4-carboxamida
Etapa 1: Preparacién de 1-metil-1H-pirazol-5-ol
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A una solucion de éster metilico del acido 3-metociacrilico (2,44 g, 20 mmol) &n
metanol (5 ml) se le afadié metilhidrazina (921 myg, 20 mmol). la reaccion se agité a 90
°C durante 12 horas, después se enfrid hasta temperatura ambiente y se concentré
para dar el producto bruto como un semisélido blanquecino (2,97 g, 96,8%). 1H NMR
(400 MHz, DMSO-dg) & ppm 7,21 (s, 1H), 7,09 (d, J=2,05 Hz, 1 H), §,31 (d, J=2,05 Hz,
1 H), 3,49 (s, 3 H).

Etapa 2: Preparacion de 5-bromo-3-cloro-2-(1-metil-1H-pirazol-5-ilovi)piridina

A una solucidn de 5-bromo-2,3-diclorapiridina (3,22 g, 14 mmol) y 1-metil- 1H-
pirazol-5-ol (1,4 g, 14 mmol en DMF (4 ml) se le afadié carbonato de cesio (13,9 g, 42
mmol). La reaccion se agitd durante 3 horas a 100°C, luego se diluyé con acetato de
etilo (50 ml) y s& lavd con agua (1 x 50 ml) y salmuera (1 x 50 ml). La fase organica se
secd sobre sulfato magnésico y se filtré. El filtrado se evaporé para dar el producto
bruto como un aceite que se solidifico tras el reposo (3,2 g, 79%:). LC/MS (595-95%5
CH;CN:H,0) gradiente durante 5 minutos: 2,89 min. 289 M+H.

Etapa 3: Preparacion _de  S-5-cloro-6-(1-metil-1H-pirazol-5-iloxi)piridin-3-il

etanctioato

Se dispusieron dicloruro de 1,1'-bis(difenilfosfino)ferroceno paladio (202 mg,
0,276 mmol) y 1,1'-bis(difenilfosfino)ferrocenc (77,1 mg, 0,139 mmol) en un matraz
bajo nitrégeno, y luego se afadié 5-bromo-3-cloro-2-(1-metil- 1H-pirazol-5-iloxi)piridina
(1,60 g, §,5 mmol) en 20 mL de 1,4-dioxanc. La reaccidn se desgased durante 15 min.
y luzgo se afadié triisopropilsilanctiol (1,17 mg, §,18 mmol) y t-butéxido de potasio 1,0
M en THF (6,10 mL, 584 mg, 3,10 mmol). La mezcla se calentdé a 92°C durante 3
horas. Se afadid t-butéxido de potasio 1,0 M (8,0 mL, 6,0 mmol), dicloruro de 1,1'-
bis(difenilfosfino)ferrocenc  paladic (202  mg, 27 mmol) y  1,1-
bis(difenilfosfino)ferroceno (v7,1 mg, 0,139 mmol). La reaccién se calenté a reflujo
durante 4 h. La mezcla se enfrié a temperatura ambiente. Se afiadio NH,CI sat. (30 ml)
y la mezcla se extrajo con acetato de etilo (30 ml). Se recogié la capa organica. Se
afadié una solucién de TBAF (1,0M en THF) (7,65 mL, 2,00 g, 7,65 mmol) y se agitd
durante 10 min. Se afiadié anhidrido acético y la reaccidén se agitd a temperatura
ambiente durante 10 min. La mezcla se vertié en agua y se extrajo con éter dietilico
(2x20mL). La fase organica se secd sohre sulfato magnésico, se filtré y se concentro.
La purificacién sobre silice proporcioné 2l compuesto del titulo como un sélido amarillo
claro (210 mg3, 13%). TH NMR (400 MHz, DMSO-cdg) 5 ppm 8,27 (d, J=2,05 Hz, 1 H),
3,18 (d, J=2,05 Hz, 2 H), 7,44 (d, J=2,38 Hz), 6,14 (d, J=2,05 Hz, 1 H), 3,34 (s, 5 H).

\
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Etapa 4: Preparacion  de  (28,4R)-4-(3-(&-cloro-6-( 1-metil-1H-pirazol-5-

iloxi)piridin-3-iltin)-2-fluorofznil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo

A una solucion en dioxano desgaseado (3mL)de (2S,4R)-4-(3-bromo-2-
fluorofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (231 mg, 0,775 mmol) y S-5-cloro-
6-(1-metil-1H-pirazol-5-iloxi)piridin-3-il etanctioato (220 mg, 0,775 mmol) se le
afadieron DPEphos (42 mg, 0,078 mmol) y acetato de paladio (Il) (27 mg, 0,116
mmol). A esto se le afiadié Cs,CO; desgaseado 2N. El vial se sellé bajo N2 y se
calenté hasta 90 °C durante 18 horas. La reaccidn se enfrid hasta temperatura
ambiente, se inactivd con 25 ml de agua, se extrajo con acetato de etilo (2 x 25mL), se
combinaron los axtractos, se secd sobre sulfato de magnesio, se filtrd y se concentrd
hasta un aceite tostado. El producto se aislé por cromatografia de fase inversa. 1H
NMR (400 MHz, DMSO-d&) 5 ppm €,31 (4, J=2,20 Hz, 1 H), §,23 (d, J=1,83 Hz, 1 H),
7,37 -745 (m, 2 H), 7,22 - 7,29 (m, 2 H), 6,11 (d, J=2,20 Hz, 1 H), 4,02 (dd, J=12,08,
2,63 Hz, 1 H), 3,68 -3,80 (m, 2 H), 5,61 (s, 3Hj, 2,25 (d, J=13,54 Hz, 1 H), 2,16 (br. s,
1 H), 1,99 (td, J=12,90, 4,58 Hz, 1 H), 1,70 (dd, J=13,18, 10,98 Hz, 1 H), 1,1& (d,
J=6,22 Hz, 3 H)

Etapa 5. Preparacién de (2S,4R)-4-(3-(5-cloro-6-(1-metil-1H-pirazol-5-
iloxi)piridin-3-iltio)-2-fluorofenil)-2-metil-tetrahidro-2H-piran-4-carboxamida

Se disolvid (2S,4R)-4-(3-(5-cloro-6-(1-metil-1H-pirazol-5-iloxi)piridin-3-iltio)-2-
fluorofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (77 mg, 0,17 mmol) en 5 mL de

una solucion 4:1 de TFA:T-SO,. La mezcla se calenté hasta 90°C durante 2 horas. La
reaccion se enfrid, se neutralizé con NaOH 2,5N, se extrajo en acetato de etilo (5 mL),
se secH sobre sulfato de magnesio, se filtré y se concentré hasta 100 mg de aceite. El
producto se aislé por cromatografia quiral de fase inversa. 1TH NMR (400 MHz, DMSO-
d6) 5 ppm 8,17 - 8,22 (m, 1 H), 8,11 -815(m, 1 H), 7,36 - 7,43 (m, 2 H), 7,06 - 7,23
(m, 3 H), 6,08-6,12(m, 1 H), 3,75-3,84 (m, 1H), 3,81 (s, 4H) 231-241(m, 1H),
1,69-180(m, 1H), 1,34-1,45(m, 1 H), 1,19-1,25 (m, 1 H), 1,03- 1,10 (m, 3 H).
Ejemplo 53

(2S,4R)-4-(2-fluoro-3-(4-(1-metil-1H-pirazol-5-carbonil)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carbonitrilo
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A una solucidén en dioxano desgaseado (3mL) de (2S,4R)-4-(3-bromo-2-
fluorofenil)-2-metil-tetrahidro-2H-piran-4-carbonitrilo (286 mg, 0,959 mmol) y S-4-(1-
metil-1H-pirazol-5-carhonil)fenil etanotioato (250 mg, 0,959 mmol) se le afadieron
DPEpheos (51,7 mg, 0,098 mmol) y Pd(I)(OAc), (23 mg, 0,144 mmol). A esto se le
anadid Cs;CO; 2N desgaseado (2 mi). El vial s& tapé bajo N2 y se calentd hasta 90 °C
durante 18 horas. La reaccidén se enfrid hasta temperatura ambiente, se inactivé con
25 ml de agua, extrajo con acetato de stilo (2 x 28mL), se combinaron los extractos, se
seco sobre sulfato de magnesio, se filtrd y se concentré hasta un aceite tostado (620
mg). El producto se aislé por cromatografia quiral de fase inversa y se obtuvo un
aceite amarillo claro. 1TH NMR (400 MHz, DMSO-dg) & ppm 7,81 (d, J=8,42 Hz, 3 H),
7,94 -7,64 (m, 2 H), 7,39 (t, J=7,87 Hz, 1 H), 7,34 (d, J=8,42 Hz, 2 H), 8,75 (d, J=2,20
Hz, 1 H), 4,06 (s, 3 H), 3,99 - 4,05 (m, 1 H), 3,68 - 3,81 (m, 2 H), 2,28 (dt, J=13,18,
2,20 Hz, 1 H), 2,19 (dt, J=13,54, 1,10 Hz, 1 H), 1,97 - 2,06 (m, 1 H), 1,73 (dd, J=13,18,
10,98 Hz, 1 H), 1,14 - 1,22 (m, 2 H). HRMS calc M+H: 436,1495, encontrado
436,1494.

Ejemplo 54
1o
}J,v, “ " l,‘m //)\]
\'// S T o, /
Re
0] F '
o~

(2S,4R)-4-(2-fluoro-3-(4-(1-metil-1H-pirazol-5-il)fenilsulfinil)fenil)-2-metil-
tetrahidro-2H-piran-4-carbonitrilo

S disalvié (2S,4R)-4-(2-fluoro-3-(4-( 1-metil- 1H-pirazol-5-il)feniltio)fenil)-2-metil-
tetrahidro-2H-piran-4-carbonitrilo (v0 mg, 0,17 mmol, 1eq) en hexafluoroisopropanol
(10,0 mL). Se afadi peréxido de hidrdgeno 20% (4,0 mL, 40 mmol) a la solucién y se
agitd durante 24 horas. La mezcla de reaccién se diluyd con salmuera (10 ml) y
acetato de etilo (15 ml), y las capas s& separaron. La fase organica se concentré a
vacio hasta un aceite. El aceite se purificd por cromatografia de fase inversa para
obtener el producto deseado (v0,0mg, 98%). 1H NMR (400 MHz, DMSD-d6) d ppm
1,16 (dd, J=6,22, 3,29 Hz, 3 H) 1,60 - 1,77 (m, 2 H) 1,92 - 2,02 (m, 2H) 2,07 - 2,23 (m,
2 H) 3,84 (s, 3H) 4,00 (d, J=11,71 Hz, 1 H) 6,49 (s, 1 H) 7,48 (s, 1 H) 7,58 (t, J=8,05
Hz, 1H) 7,64 - 7,71 (m, 1 H) 7,73 - 7,84 (m, 4 H) 7,89 (t, J=6,22 Hz, 1 H). ES-HRMS
m,z 424,1504 (M+H calc: 424,1495).

.



126

Usando los procedimientos y los esquemas generales anteriormente descritos

A\
\

en =ste documento, se prepararon también los siguientes compuestos:

Ej | NOMBRE DE Datos de NMR
No | IUPAC
4-(2-cloro-3-{[4-(1- | 1H NMR (400 MHz, DMSO-d6) & ppm 1,96 - 2,07 (m, 2
55 | metil-1H-pirazol-5- | H) 2,33 (ddd, J=13,29, 5,64, 2,55 Hz, 2 H) 2,53 (d,
ifenilltio}fenil)-N- J=4,57 Hz, 3 H) 3,54 - 363 (m, 2 H) 3,81 (ddd,
metiltetrahidro-2H- | J=11,28, 8,19, 2,82 Hz, 2 H) 3,88 (s, 3 H) 6,48 (d,
piran-4- J=1,88 Hz, | H) 6,99 (dd, J=7,79, 1,34 Hz, 1 H) 7,04 (q,
carboxamida J=4,39 Hz, 1 H) 7,35 (t, J=7,92 Hz, 1 H) 7,47 - 7,53 (m,
4 H) 7,61 (ddd, J=8,46, 2,15, 2,01 Hz, 2 H).
4-(3-{[4-(4-cloro-1- | TH NMR (400 MHz, CLOROFORMO-d) d ppm 2,04 -
56 | metil-1H-pirazol-5- | 2,13 (m, 2 H) 2,24 - 241 (m, 2 H) 3,75 (d, J=1,37 H=,3
ily-3- H) 3,76 - 3,87 (m, 4 H) 528 (br. 5., 2 H) 6,97 (dd,
fluorofenilltio}fenil)t | J=10,15, 1,78 Hz, 1 H) 7,08 (dd, J=8,01, 1,75 Hz, 1
etrahidro-2H-piran- | H)7,23 - 7,29 (m, 1 H) 7,45 (d, J=1,17 Hz, 3 H) 7,51 (s,
4-carboxamida 1 H) 7,56 (s, 1 H); ES-HRMS m/z 446,1202 (M+H calc.:
446,1105).
4-(2-{[4-(4-cloro-1- | 1H NMR (400 MHz, CLOROFORMO-d) d ppm 2,03 -
a7 | matil-1H-pirazal-5- | 2,12 (m, 2 H) 2,22 - 230 (m, 2 H) 3,75 - 3,85 (m, 7
ifenilltio}fenil)tetra | H)5,24 (br. s., 2 H) 7,32 - 7,40 (m, 7 H) 7,48 - 7,49 (m,
hidro-2H-piran-4- 1 H) 7,50 (s, 1 H); ES-HRMS m/z 428,1299 (M+H calc.:
carboxamida 428,1199).
4-[3-({3-fluoro-4- 1H NMR (400 MHz, DMSO-ck) d ppm 1,74 - 1,87 (m, 2
58 | [(1-metil-1H- H), 2,36 - 2,45 (m, 2 H), 3,46 (br. s., 2 H), 3,65 - 3,77
pirazol-5- (m, 2 H), 4,09 (s, 3 H), 6,63 - 6,39 (m, 1 H), 7,04 (d,
icarbonillfenil}tio)f | J=9,52 Hz, 3 H), 7,21 - 7,27 (m, 1 H), 7,51 (dd,
enilltetrahidro-2H- | J=19,76, 5,12 Hz, 6 H)
piran-4-
carboxamida
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Ej | NOMBRE DE Datos de NMR
No | IUPAC
4-(3-{[4-(4-etil-1H- | TH NMR (400 MHz, DMSO-dB) d ppm 1,14 (t, J=7,32
5¢ | pirazol-5- Hz, 3 H) 1,69 - 1,81 (m, 2 H) 2,38 (d, J=13,18 Hz, 2
iDfenilltio}feniljtetra | H)2,55 - 2,64 (m, 2 H) 3,43 (t, J=10,62 Hz, 2 H) 3,71 (d,
hidro-2H-piran-4- J=11,71 Hz, 2 H) 7,07 (s, 1 H) 7,13 - 7,23 (m, 1 H)
carboxamida T25-745 (m, TH) 752 (br.s., 1 H) 7,59 - 7,88 (m, 2
H)
4-(3-{[4-(4-bromo- | TH NMR (400 MHz, DMSQ-df) d ppm 1,71 -1,83 m, 2
A2 | 1H-pirazol-5- H) 2,36 (d, J=13,18 Hz, 2 H) 3,44 (t, J=11,71 Hz, 2H)
iDfeniltio}fenilitetra | 3,72 (d, J=11,71 Hz, 2H) 7,08 (s, 1 H) 7,18 - 7,30 (m, 2
hidro-2H-piran-4- Hy 7,33 -7,48 (m, 4 H) 7,65- 7,73 (m, 1 H) 7,78 -7,85
carboxamida (m, 1H) 8,09 (s, 1 H)
4-[3-({8-cloro-6-[(1- | 1TH NMR {400 MHz, DMSO-d5) d ppm 1,86 - 2,05 (m, 2
61 | metil-1H-pirazol-5- | H) 2,16 (s, 1 H) 2,30 (d, J=13,91 Hz, 2 H) 3,80 - 3,74
ioxiJpiridin-3-ilftio)- | (m, 5 H) 3,96 (s, 1 H) 6,91 -7,03 (m, 1 H) 717 - 7,24
2- (m, 1H)7,50-7,66 (m,7H)8,08-8,19 (m, 1 H).
fluorofenilltetrahidr
0-2H-piran-4-
carboxamida
4-[3-({4-[(1-metil- 1H NMR (400 MHz, DMSO-d) d ppm 8,24 (1 H, d,
62 | 1H-pirazol-5- J=2,0Hz), 8,18 (1 H, d, J=2,0 Hz), 7,38 - 7,60 (5 H, m),
ilycarbonillfeniljtioyf | 7,25 (1 H, d, J=7,5 Hz), 7,06 - 7,18 (1 H, m), 3,93 -
eniltetrahidro-2H- | 406 2 H, m), 3,57 -3,71 (2H, m), 1,97 - 2,16 (4 H, m)
piran-4-carbonitrilo
4-[2-({2,&-difluoro- | 1H NMR (400 MHz, DMSQO-ilg) d ppm 1,76 - 1,86 (m, 2
63 | 4-[(1-metil- 1H- H), 2,40 (d, J=13,91 Hz, 2 H), 3,43 (t, J=10,25 Hz, 2 H),

pirazol-5-
ilycarbonillfenil}tio)f
enilltatrahicdro-2H-
piran-4-
carboxamida

3,67 -3,75(m, 2 H), 410 (s, 3 H), 3,5 (s, 1 H), 8,77
(d, J=4,39 Hz, 1 H), 7,03 (br. s., 1 H), 7,23 (br. s., 1 H),
740 -7453(m, 1 H), 7,46 -7,61 (m, 5 H)
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Ej | NOMBRE DE Datos de NMR
No | IUPAC
4-[3-({3-metoxi-3- 1H NMR (400 MHz, DMSO-d3) d ppm 1,78 - 1,91 (m, 2
64 | [(1-metil-1H- H), 2,36 - 242 (m, 2 H), 2,48 (s, 3 H), 3,41 (t, J=10,25
pirazol-5- Hz, 2 H), 3,62 (s, 3H), 3,63-3,78 (m, 2H), 4,09 (s, 3
ilycarbonillfenil}tio)f | H), 8,48 (d, J=2,20 Hz, 1 H), 6,79 (d, J=8,05 Hz, 1 H),
enil]-N- 6,98 (s, T H), 7,33-7,57 (m, 6 H) 7,63 (d, 1 H)
metiltetrahidro-2H-
piran-4-
carboxamida
4-[3-({3-cloro-4-[(1- | TH NMR (400 MHz, DMSO-d) d ppm 7,37 - 7,73 (7 H,
65 | metil-1H-pirazol-5- | m), 7,13 - 7,35 (2 H, m), 8,55 (1 H, d, J=2,2 Hz), 4,15
icarbonillfenilitio)f | (3 H, s), 3,64 - 3,81 (2 H, m), 3,45 (2 H, t, J=10,2 Hz),
enil}-N- 2562 -260 (2 H m) 240 (2 H, d, J=13,5 Hz), 1,75 -
metiltetrahidro-2H- | 1,95 (2 H, m)
piran-4-
carboxamida
4-[3-({4-[(1-metil- 1H NMR (400 MHz, DMSO-d6) d ppm 1,76 - 1,85 (m, 1
66 | 1H-pirazol-&- H), 1,81 (d, J=2,93 Hz, 1H), 2,44 (d, J=13,17 Hz, 2 H),
ihcarbonillfenil}sulfi | 3,26 (s, 1 H), 3,48 (t, /=10,81 Hz, 2 H), 3,73 (d,
nil)fenilltetrahidro- | J=11,71 Hz, 2 H), 4,09 (s, 3 H), 6,78 (d, J=1,83 Hz, 1
2H-piran-4- H), 7,05 (br.s., 1 H), 7,27 (br. s, 1 H), 7,52 - 7,56 (m, 2
carboxamida H), 7,62 (d, J=3,29 Hz, 1 H), 7,58 (d, J=1,83 Hz, 1 H),
7,82 (s, 1H), 7,88 -7,99(m, 3H)
4-[3-({2-fluoro-4- TH NMR (400 MHz, DMSO-d) d ppm 7,35 - 7,76 (7 H,
67 | [(1-metil-1H- m), 7,28 (1 H, br. s)), 6,99 - 7,18 (2 H, m), 5,82 (1 H, d,
pirazol-5- J=2,0 Hz), 4,08 (3 H, s), 3,73 (2 H, d, J=11,7 Hz), 3,47

ilycarbonil)fenil}tio)f
enilltetrahidro-2H-
piran-4-

carboxamida

(2 H, t, J=11,4 Hz), 241 (2 H, d, J=13,7 Hz), 1,74 -
1,92 (2 H, m)
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Ej | NOMBRE DE Datos de NMR
No | IUPAC
4-[3-({2-cloro-4-[(1- | tTH NMR (400 MHz, DMSO-d) d ppm 7,89 (1 H, d,
68 | metil-1H-pirazol-5- | J=1,6 Hz), 7,41 - 777 (8 H, m), 7,26 (1 H, br.s)), 7,05
icarbonillfenilftio)f | (1 H, br. s.),6,73-6,92(2H, m), 407 (SH, s), 3,74 (2
enilltetrahidro-2H- | H, d, J=11,7 Hz), 3,40 - 3,59 (2 H, m), 243 (2 H, d,
piran-4- J=12,8 Hz), 1,76 - 1,94 (2 H, m)
carboxamida
4-[3-({6-[(1-metil- 1H NMR (400 MHz, DMSO-d6) d ppm 1,82 -2,02 (m, 2
69 | 1H-pirazol-5- H), 2,43 -2,58 (m, 2 H), 3,51-3,65(m, 2 H), 3,78 -3,91
il)carbonil)piridin-3- | (m, 2 H), 4,22 (s, 3 H), 7,08 - 7,20 (m, 1 H), 7,30 - 7,41
iljtio)fenilltetrahidro | (m, 1 H), 7,42 (s, 1 H), 7,51 -785 (m, 2 H), 7,63 -7,72
-2H-piran-4- (m, 2H), 7,80-7,90 (m, 1 H), 8,04 - 8,15 (m, 1 H), 8,55
carboxamida -8,68(m, 1 H)
4-[3-({2-metoxi-4- 1H NMF. (400 MHz, DMSO-d6) d ppm 1,70 - 1,92 (m, 2
70 | [(1-metil- 1H- Hj, 2,24 - 2,47 (m, 2 H), 3,48 (t, J=10,25 Hz, 2 H), 3,62
pirazol-5- - 3,81 (m, 2 H), 3,93 (s, 3 H), 4,07 (s, 3 H), 6,67 - 6,90
ilcarhonillfeniljtio)f | (m, 2 H), 7,04 (br. s, 1 H), 7,13 -7,29 (m, 1 H), 7,29 -
enilltetrahidro-2H- | 7,69 (m, 7 H)
piran-4-
carboxamida
4-[3-({3-metoxi-4- 1H NMR (400 MHz, DMSO-d6) d ppm 1,62 - 1,61 (m, 2
71 | [(1-metil-1H- H), 2,26 - 2,47 (m, 2 H), 3,48 (t, J=10,25 Hz, 2 H), 3,65
pirazol-5- (s, 3 H), 3,67 -3,81 (M, 2H), 410 (s, 3 H), 6,50 (d,
ilycarbonillfeniljtio)f | J=2,20 Hz, 1 H), 6,80 (d, J=8,05 Hz, 1 H), 6,86 - 7,12
enilltetrahidro-2H- (m, 2H), 7,11-763(m, 7H)
piran-4-
carboxamida
N-metil-3-[3-({4-[(1- | 1H NMR (400 MHz, DM50-dg) d ppm 1,83 (br. s., 2 H),
72 | metil-1H-pirazol-5- | 2,37 (d, J=14,84 Hz, 2 H), 2,52 (d, J=5,12 Hz, 3 H),

i)carbonillfenil}tio)f
enilltetrahidro-2H-
piran-4-
carboxamida

2,42 (s, 2 H), 3,69 (d, J=11,71 Hz, 2 H), 4,05 (s, 3 H),
8,72 (s, 1 H, (m, J=8,78 Hz, 2 H), 7,44 (dd,
J=10,681, 3,29 Hz, 4 H), 7,56 (s, 2 H), 7,77 (m, J=8,78
Hz, 2 H)

- A=
1 ,ed
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Ej | NOMBRE DE Datos de NMR
No | IUPAC
(2S,4R)-4-(3-{[4-(4- | 1H NMR (400 MHz, DMSO-d6) d ppm 1,08 (d, J=6,59
73 | bromo-1-metil-1H- | Hz, 3 H) 1,42 (t, 1 H) 1,77 (td, J=13,00, 4,76 Hz, 1
pirazol-5- H)2,24-245(m, 1 H) 3,57 -372(m, 2 H) 3,76 (s, 3H)
ihfenilltio}-2- 2,79 (dd, J=11,71, 3,66 Hz, 1 H) 7,11 (d, J=5,86 Hz,
fluorofenil)-2- 2H) 7,25 - 7,33 (m, 3 H) 7,38 (t, J=6,22 Hz, 1 H) 7,44 -
metiltetrahidro-2H- | 7,52 (m, 3 H) 7,64 (s, 1 H)
piran-4-
carboxamida
(2S,45)-4-(4-fluoro- | TH NMR (400 MHz, CLOROFORMO-d) d ppm 1,19 (d,
74 | 3-{[4-(1-metil-1H- J=6,25 Hz, 3 H) 2,05 (dd, J=14,27, 10,55 Hz, 1 H)2,31 -
pirazol-5- 2,39 (m, 3 H) 3,35-3,51 (m, 2 H) 3,81 - 3,97 (m, 4 H)
ihfeniltio}fenil)-2- 6,33 (d, J=215Hz, 1 H)y 717 - 7,27 (m, 1 H)7,35 - 7 44
metiltetrahidro-2H- | (m, 6 H) 7,56 (d, J=1,95 Hz, 1 H)
piran-4-carbonitrilo
(2R,4S8)-4-(4-fluoro- | 1TH NMR (400 MHz, DMSO-d6) d ppm 1,09 (d, J=5,86
75 | 3-{[4-(1-metil-1H- Hz, 3H) 1,20 - 1,31 (m, 2 H) 1,49 - 1,63 (m, 2 H) 2,51-
pirazol-5- 2,58 (m, 2 H) 3,37 - 3,49 (m, 2 H) 3,83 (s, 3 H) 6,39 (s,
ifenilltio}fenil)-2- 1 H) 7,12 (br. s., 1 H) 7,26 (d, J=8,05 Hz, 2 H) 7,21 -
metiltetrahidro-2H- | 7,39 (m, 2H) 7,43 - 7,54 (m, 4 H) 7,64 - 7,74 (m, 1 H)
piran-4-
carboxamida
4-(3-{[4-(4-bromo- | 1H NMR (400 MHz, CLOROFORMO-d) d ppm 2,01 -
753 | 1-metil-1H-pirazol- | 2,11 (m, 2 H) 2,31 - 240 (m, 2 H) 3,74 - 3,83 (m, 7

5-
ifenilltio}fenil)tetra
hidro-2H-piran-4-

carboxamida

H)5,25 (br.s., 2 H) 7,20 - 742 (m, 7 H) 7,46 - 7,49 (m,
1H) 7,53 (s, 1 H); ES-HRMS m/z 472,0796 (M+H calc.:
472,0694).
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Ej | NOMBRE DE Datos de NMR
No | IUPAC
(25,4S)-4-(4-fluoro- | 1H NMR (400 MHz, CLOROFORMO-d) d ppm 1,13 (d,
77| 3-{4-(1-metil-1H- J=R8,03 Hz, 3H)1,84-2,05(m, 1 H)2,18-2,29(m,3 H)
pirazol-5- 3,31 - 242 (m, 2 H) 3,85 (dd, J=4,30, 1,95 Hz, 1 H)
ifeniljtio}fenil)-2- 3,88 (s, 3 H) 505 (br. s, 1H)525 (br. s., 1 H) 6,31(d,
metiltetrahidro-2H- | J=1,95 Hz, 1 H) 7,18 (, J=8,70 Hz, 1 H) 7,31 - 7,40 (m,
piran-4- G H)7,53(d, J=1,95 Hz, 1 H)
carboxamida
4-(3-{[4-(4-bromo- IH NMR (400 MHz, DMSO-d8) d ppm 1,75 - 1,67 (m, 2
78 | 1-metil-1H-pirazol- | H) 2,42 (4, J=13,18 Hz, 2 H) 3,46 (t, J=10,98 Hz, 2H)
5-il)-3- 3,66-3,76 (M, 5H)7,05-7,17 (m, 3 H) 7,31 (br. s, 1
fluorofenilJtio}fenit | H) 7,39-7,51 (m, 4 H) 7,56 (s, 1 H) 7,68 (s, 1 H)
etrahidro-2H-piran-
4-carboxamida
(25,48)-4-(2-fluoro- | TH NMR (400 MHz, CLOROFORMO-d) d ppm 7,54 (1
79 | 3-{[4-(1-metil-1H- H, d, J=1,9Hz), 7,32 (6 H, m), 7,22-7,28 (I, H, m), 7,17
pirazol-5- (1 H, t, J=7,8 Hz), 6,32 (1H, d, J=1,9 Hz), 5§50 (1 H,
iNfenilltio}fenil)-2- br.s), 3,92-2,99 (1 H, m), 3,90 (3 H, s), 3,48-3,59 (2 H,
metiltetrahidro-2H- | m), 2,28-243( H, m), 1,99 (1 H, ad, J=141, 11,4 Hz),
piran-4- 1,20 (3 H, d, J=6,2 Hz)
carboxamida
2,2-dimetil-4-(3-{[4- | 1H NMR (400 MHz, DMSO-d6) d ppm 1,06 - 1,29 (m, 6
80 | (1-metil-1H-pirazol- | H) 1,43 (s, 1 H) 2,74 (t, J=6,95 Hz, 2 H) 3,41 (t, J=6,95

5.
ihfenilltio}fenil)tetra
hidro-2H-piran-4-

carboxamida

Hz, 2 H) 3,84 (s, 3 H) 5,18 (br. 5., 1 H) 5,40 (s, 1 H)
6,27 - 6,50 (m, 2 H) 6,87 (br. s., 1 H) 8,98 (br. s., 2 H)
7,31- 7,53 (m, 8 H)
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Ej
No

NOMBRE DE
IUPAC

Datos de NMR

(28,48)-2-metil-4-
(3-{[4-(1-metil-1H-
pirazol-5-
ihfenilltio}feniljtetra
hidro-2H-piran-4-

carboxamida

1H NMR (400 MHz, CLOROFORMO-d) d ppm 1,13 (d,
J=6,14 Hz, 3 H) 1,97 (dd, J=14,00, 11,26 Hz, 2 H) 2,24
-234 (im, 1 H) 2,24 - 2,34 (m, 2H) 3,42 (td, J=10,41,
3,14 Hz, 2 H) 3,87 (dd, J=4,10, 2,05 Hz, 1 H) 3,90 (s, 3
H) 5,17 (br. s, 1 H) 559 (br. s., 1 H) 6,31 ({d, J=2,05
Hz, 1 H) 7,31 - 7,38 (m, 2 H) 7,38 (d, J=3,07 Hz, 3 H)
740 (s, 1 H) 7,41 -743 (m, 1 H) 7,51 (d, J=1,71 Hz, 1
H)

(2R,48)-2-metil-4-
(2-{[4-(1-metil-1H-
pirazol-5-
ifenilltio}fenil)tetra
hidro-2H-piran-4-
carbonitrilo

IH NMR (400 MHz, CLOROFORMO-d) d ppm 1,25 -
1,22 (m, 2 H) 1,27 (d, J=2,73 Hz, & H) 1,71 (dd,
J=13,48, 11,09 Hz, 1 H) 2,01 - 2,13 (m, 2H) 3,89 - 3,99
(m, 4 Hj 4,11 (dd, J=3,63, 2,22 Hz, 1 H) &,33 (d, J=2,05
Hz, 1 H) 7,34 - 7,45 (m, ¥ H) 7,53 (d, J=1,71 Hz, 1 H)
7,54 (s, 1 H)

(2R, 4R)-2-metil-4-
(3-{[4-(1-metil-1H-
pirazol-5-
iNfeniljtio}feniljtetra
hidro-2H-piran-4-

carbonitrilo

TH NMR (400 MHz, CLOROFORMO-d) d ppm 1,22 (d,
J=5,14 Hz, 3 H) 1,26 (s, 1 H) 2,08 (dd, J=14,34, 10,58
Hz, 1 H) 2,34 - 2,50 (m, 2 H) 3,43 - 3,65 (m, 2 H) 3,89
(d, J=4,10 Hz, 1 H) 3,92 (s, 3 H) 8,33 (d, J=1,71 Hz, 1
H) 7,35 - 7,46 (m, 8 H) 7,54 (d, J=2,05 Hz, 1 H)

&4

(2S,4S8)-2-metil-4-
(3-{[4-(1-metil-1H-
pirazol-5-
ifeniljtio}fenil)tetra
hidro-2H-piran-4-

carbonitrilo

tH NMR (400 MHz, DMSO-d6) d ppm 1,09 (d, J=5,59
Hz, 3 H) 1,91 (dd, J=13,91, 10,98 Hz, 1 H) 2,13 - 2,25
(m, 1 H) 3,34 (dd, J=9,88, 549 Hz, 1 H) 3,77 (d,
J=11,71Hz, 1H)3,85(s,3H) 6,42 (s, 1H) 7,36 - 7,43
(m,2H)7,36-7,48m, 2 H) 7,48 -7,60 (m, 5 H)

4-[3-({2-ciann-4-[(1-
metil-1H-pirazol-5-
icarbonillfeniljtio)f
eniltetrahidro-2H-
piran-4-

carboxamida

TH NMR (400 MHz, DMSO-08) & ppm .25 (1 H, d,
J=1,9 Hz), 7,98 (1 H, dd, J=8,4, 2,0 Hz), 7 47 -

770 (5 H, m), 7,30 (1 H, s), 7,02 - 7,19 (2 H, m), 5,88
(1 H, d, J=2,2 Hz), 4,08 (3 H, s), 2,36 - 3,31

(2H, m), 3,47 (2 H, t, J=10,4 Hz), 2,43 (2 H, d, J=13,5
Hz), 1,76 - 1,92 (2 H, m)
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Ej | NOMBRE DE Datos de NMR
No | IUPAC
N-etil-4-(3-{[4-(1- TH NMR (DMSO-ds, 300 MHz) d ppm): 7,75 (¢, J = 5,5
g6 | metil-1H-pirazol-5- z, 1H), 7,85 (d, J = 8,5 Hz, 2H), 7,47 (d, J = 2Hz, 1H),
ifenilltio}fenitetra | 7,45-7,37 (m, 3H), 7,35-7,28 (m, 3H), 5,43 (d, J = 1,92
hidro-2H-piran-4- Hz, 1H), 4,31 (s, 2H), 3,35 (s, 3H), 3,75 (d, J = 11,5 Hz,
carbovamida 2H), 3,45 (1, J = 10,5 Hz, 2H), 3,02 (m, 2H), 2,40 (d, J =
13,8, 2H), 1,90 (td, J=12,1, 3,9 Hz, 2H, 0,90 (¢, J=7,2
Hz, 3H). APCI+= 422,
4-(2-cloro-3-{[4-(1- | TH NMR (400 MHz, DMSO-d8) 6 ppm 1,97 - 2,08 (m, 2
87 | metil-1H-pirazol-5- | H) 2,35 (d, J=13,98 Hz, 2 H) 3,55 - 3,63 (m, 2 H) 3,82
ihfenilltio}feniljtetra | (ddd, J=11,21, 7,99, 2,82 Hz, 2 H) 3,89 (s, 3 H) 5,48 (d,
hidro-2H-piran-4- J=1,88 Hz, 1 H) 6,62 (br. s., 1 H) 3,95 (br. s., 1 H) 8,97
carhoxamida (dd, J=8,06, 1,34 Hz, 1 H) 7,33 (t, J=7,92 Hz, 1 H) 7,46
- 7,50 (m, 2H) 7,51 (ddd, J=8,46, 2,15, 2,01 Hz, 2 H)
7,62 (ddd, J=8,53, 2,28, 2,08 Hz, 2 H).
4-(3-{[2-ciano-4-(1- | 1TH NMR (400 MHz, DMSO-d6) ppm 1,73 - 1,89 (m, 2
88 | metil-1H-pirazol-5- | H) 2,32 -244 (m, 2 H) 2,48 (s, 3H) 3,45 (t, 2 H) 3,71
ifenilltio}enil)tetra | (d, J=14,46 Hz, 2 H) 6,49 (d, J=1,46 Hz, 1 H) 7,02 (br.
hidro-2H-piran-4- s, TH) 717 (d, J=€42 Hz, 1 H) 7,24 (br.s., 1 H) 7,35 -
carboxamida TA2 (M, T H) T 44 -7 8T (m, 4 HY TV -7.79 (m, 1 H)
8,07 (d, J=1,46 Hz, 1 H)
4-(3-{[3-cloro-4-(1- | 1TH NMR (400 MHz, DMSO-d5) d ppm 1,75 - 1,87 (m, 2
89 | metil-1H-pirazol-5- | H) 2,46 (d, J=13,43 Hz, 2 H) 3,47 (t, J=10,34 Hz, 2 H)
ihfenillsulfinilifenilit | 3,62 (s, 3 H) 3,69 - 3,77 (m, 2 H) 6,37 (d, J=1,88 Hz, 1
etrahidro-2H-piran- | H) 7,11 (s, 1 H) 7,32 (s, 1 H) 7,51 (d, J=2,15 Hz, 1 H)
4-carhoxamida 7,85 (d, J=5,10 Hz, 2 H) 7,64 (d, J=8,06 Hz, 1 H) 7,56 -
7,70 (m, 1 H) 7,80 (dd, J=8,06, 1,88 Hz, 1 H) 7,86 (s, 1
H) 7,99 (d, J=1,88 Hz, 1 H)

DATOS BIOLOGICOS

ENSAYOS PARA ENFERMEDADES DE LAS VIiAS RESPIRATORIAS
ALERGICAS Y NO ALERGICAS

Ensayo de la enzima 5-LOX de intensidad de fluorescencia
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El ensayo de la enzima se basa en la oxidaciin del compuesto no fluorescents
diacetato de 2'7'-diclorodihidrofiucresceina (H2DCFDA) al compuesto fluorescente
2" 7-diclorofluoresceina por 5-LOX en una reaccion dependiente del acido
araquiddnico. La escisidn del éster de los grupos acetato del sustrato H2DCFDA debe
tener lugar antes de la oxidacion. Esto se logra mediante el uso de una preparacion de
lisado celular bruta de 5-LOX recombinante humana. El ensayo enzimatico (40 L)
contenia Tris 50 mM (pH 7,5), CaCl,2 mM, EDTA 2 mM, 3 uM acido araquiddnico (Nu-
Chek Prep; #S-1133), 10 pM ATP, 10 uM H2DCFDA (Invitrogen; #D39%), inhibidor
(concentracion variahle) y enzima 5-LOX recombinante humana (1,25 pL lisado bruto
por pocillo).

Los inhibidores (disueltos en DMSO) se dispusieron en placas de ensayo de
384 pocillos (Corning #3654) a 1 |l y después se afadieron 20 UL de una solucion
que contenia la enzima 5-LO y H2DCFDA. La enzima y H2DCFDA se preincubaron
durante 5 min para dar tiempo a la escision del grupo acetato del tinte antes de afadir
a la placa de ensayo. Después de una preincubacion de 10 min del inhibidor y la
mezcla enzimaltinte se inicidé el ensayo por adicion de una solucién de sustrato que
contenia acido araquidénico y ATP. La reaccidn enzimatica se llevd a cabo durante 20
min a temperatura ambiente y finalizé por adicidon de 40 L de acetonitrilo. Las placas
de ensayo s& leyeron en una lectora de placas, utilizando longitudes de onda estandar
para fluoresceina. Las Clg de los inhibidores se calcularon usando un ajuste de 4
parametros, emplzando 7 concentraciones del inhibidor por duplicado con diluciones
en serie triples. Los controles de cada placa no incluyeron inhibidor (efecto cero
porciento) y si incluyeron 25 pM CJ-13A10 (efecto cien porciento). La concentracion
inhibidcra mas alta ensayada fue tipicamente 25 pM. La concentracion de DMSO final
&n &l ensayo fue 2,5%.

Ensayo de sangre completa humana

Se recoge sangre completa humana en tubos de heparina de 10 ml
(Vacutainer, Becton Dickenson). La sangre recogida se mezcla y se dispensan 80pL a
cada pocillo de placas de polipropileno de 284 pocillos. Se usa un PlatsMate para
ahadir 2uL de solucién del compuesto en DMSO a los 80uL d= sangre en las placas
d= polipropileno. La placa, con sangre y el compuesto afadido, se incuba a
temperatura ambiente durante 10 minutos. Se afaden luego a la sangre 2 pL de una
solucién de calcimicina (800ng/ml) (A23187 C-7822, Sigma) y acido araquiddnico
(30uM) (NU-Chek PREP, INC. S-1133) en etanal al 0%, usando un Micromuitidrop.

Las placas después se incuban a 37°C en un bafio de agua superficial durante 15
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minutos. Las placas luego se centrifugan a 800g durante 10 minutos a 4°C. Se elimina
el sohrenadante y se ensayan por Elisa (Caymen Chemical).

Produccion eicosanoide de sangre completa humana:

Se recogid sangre completa humana de donantes humanos sanos o asmaticos
&n tubos heparinizados de 10 ml (Vacutainer tubes; Becton Dickenson, Franklin Lakes,
NJ). La sangre recogida se mezcld y se dispensaron 80 pL a cada pocillo de placas de
polipropileno de 384 pocillos, usando un dispensador de 384 pocillos Multi-Drop™
(Tit=rtek, Huntsville, Alahama). Se disolvieron concentraciones variables de
compuestos en DMSO, luego se afiadieron 2 pl/pocillo a la sangre, usando una
estacién de pipetas automaticas PlateMate Plus™ (Matrix Technologi=s, Hudson, NH).
Los compuestos se& preincubaron con la sangre a temperatura ambiente durante 10
minutos, seguidos de estimulaciéon con 40 uM ionéforo de calcio (A23137, Sigma
Chemical Co, St. Louis, MO, Cat. # C-7522) y 30 pM acido araquiddnico (S-1123, NU-
Chek PREP, Inc., Elysian, MN, Cat. # S-1123) disueltos en etanol al 80%. Daspués de
15 min de incubacién a 37°C en un baio de agua superficial, la sangre s= centrifugd a
800 g durante 10 minutos a 4°C, s& recogiercen los sobrenadantes y se midieron los
niveles de leucotrieno y prostaglandina por ELISA segun las instrucciones del
fabricante (Cayman Chemical Company, Ann Arbor, Ml). El ensayo se realizdé a una
concentracion final de DMSO al 2,5%.

Produccidn eicosanoide inducida por carragenina en sacos de aire de

ratas:

Se utilizaron ratas Lewis macho (175 - 200 g), Charles River Laboratories,
Wilmington, MA) en el estudio. Se produjeron sacos de aire por inyeccion subcutanea
de 20 ml de aire estéril al drea intraescapular de la espalda. Se permitié que los sacos
se desarrollaran durante 1 dia. Se mantuvo en ayunas a los animales (6 por grupo)
con libre acceso a agua durante 16 a 24 horas antes de la administraciéon del farmaco.
Se les administré farmaco o vehiculo por gavage 1 hora antes de inyectar 2 ml de una
susp=nsion al 1% de carragenina (FMC BioPolymer, Filadelfia, PA, Cat. # GP209-NF)
disuelta en solucién salina al saco. Tres horas después de la inyeccion de carragenina,
se inyectd 1 ml de &0 pg/ml ionéforo de calcio en solucién salina (A22187, Sigma
Chemical Co, St. Louis, M, Cat. #C-7522) al saco, y el fluido del saco se recogid 10
minutos después por lavado. El fluido se centrifugd a 3500 rpm durante 10 minutos a
4°C y se recogieron 1os sobrenadantes para andlisis. Se cuantificaron los niveles de
leucotrieno y prostaglandina por ELISA de acuerdo con las instrucciones del fabricante
(Cayman Chemical Company, Ann Arbor, MI).
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Los resultados obtenidos en los ensayos para enfermedades de las vias
respiratorias alérgicas y no alérgicas se exponen en la Tabla lll a continuacién.

Ejemplon® | (a) (B) (<) Ejemplon® | (a) (B) (c)
1 89,7 | 76,5 | 50,5 19 114 | 996 |95.3
2 660 | 196 0 19(10) 50,5 | 480 | n.a.
3 102 | 17,9 | na. 20 225 | 448 | 91
4 12,5 | 260 | n.a. 21 567 | 859 | 96
5 15,9 | 410 | na. 22 16,4 | 185 | 99,5
6 86,1 | 225 | na. 23 39,8 | 314 | 76
7 385 | 785 | na. 24 692 150 | 32
8 14 253 | n.a. 25 32,9 | 83,6 | na.
9 14,8 | 208 | n.a. 26 284 | 690 | n.a.
10 287 | 294 5 27 19,86 | 138 | 100
11 386 | 260 | /e 27(2) 331 123 | 100
12 454 | 267 | na. 28 21 227 | 100
13 54 119 1 28(2) 38,9 | 42,2 | na.
14 110 | 447 | n.a. 29 149 | 265 | 100
15 264 | 385 | 68,5 29(2) 30 82,5 | 100
16 67,9 | 331 0 30 14 200 | na.
17 146 | 962 | 83 30(2) 113 | 55,7 | 95
17(7) 126 | 256 | na. 31 15,5 | 337 | na.
18 369 | 596 | na. 31(1) 21,5 | 598 | 96




Ejemplon® | (a) B | (©
32 16,8 | 232 | na.
32(1) 151 107 | 93
33 110 | 492 | 76
34 40,2 | 549 | 99,5
35 313 | 789 | na.
36 166 | 466 | n.a.
37 60,7 394 | na.
38 4€9 845 | n.a.
39 23,8 | 407 | 66
40 21,9 | 407 | 96
41 277 | 405 | 98
42 737 851 | na.
43 575 913 | n.a.
44 138 | 8566 | n.a.
45 84 33 | na.
46 4130 | 539 )
47 770 | 67 n.a.
48 3s7 124 | 38
49 2710 | 999 | na.
50 25000 | na. | 12
51 584 | 203 | 77
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Ejemplo n°® @) (B) (c)
52 20,7 | 272 | 100
52(4) 29,1 118 | 97
53 65,7 | 350 | 94
54 447 | 1160 | n.a.
55 357 | 1240 | B4
56 43,2 | 472 | B2
57 851 | 514 | B2
58 156 | 1140} O
59 816 | 890 | n.a.
60 608 | 1.400 | n.a.
61 327 | 2160 | n.a.
62 2160 | 1490 | n.a.
63 256 | 1260 | n.a.
64 470 | 8270 | n.a.
65 81.3 | 1060 | n.a.
66 25000 | n.a. | na.
67 209 | 1210 | n.a.
68 803 | 2480 | n.a.
69 1590 | 3350 | n.a.
70 740 | 3130 | na.
71 430 | 1980 | n.a.




10

15

138

Ejemplon® | (a) (B) (c) Ejemplon®| (a) (B) (©)
72 109 | 6280 | n.a. 82 1200 | 530 | n.a.
73 13,4 | 672 | na. 83 10300 | n.a. | n.a.
74 25000 | n.a. | na. 84 2230 | n.a. | na.
75 12200 | n.a. | na. 85 2750 | na. | na.
76 108 | 727 | na. 86 324 | 565 | na.
77 6380 | na. | na. 87 1100 | 1010 | n.a.
78 183 | 1380 | n.a. 88 3220 | 1170 | n.a.
79 3310 | na. | na. 89 25000 | na. | na.
80 3540 | naa. | na. (d) 877 275 | 731
81 7560 | n.a. | na.

TABLA I

(a) CI50 del ensayo de la enzima 5-LOX de intensidad de fluorescencia

(h) CI50 de la produccion eicosanoide de sangre conpleta humana

(c) % de inhihicién a 3 mpk de la produccién eicosanoide inducida por carragenina en
el saco de aire de la rata

(d) 4-(3-(4-(2-metil- 1H-imidazol- 1-il)feniltio)fenil)-tetrahidro-2H-piran-4-carboxamida
descrita en los documentos US 5.883.1053 y EP 0787127)

N
S = NH

o}

2

Los numeros entre paréntesis indican la etapa de un ejemplo especifico. Por
gjemplo, 20(2) se refiere al compuesto preparado en la etapa 2 del gjemplo 29.
Determinacién de parametros PK

Se adquieren ratas macho Sprague-Dawley de Charles River Laboratories
(Wilmington, DE) y se aclimatan al ambiente durante aproximadamente una semana
con alimento y agua a voluntad. Un dia antes del estudio, los animales son

anestesiados con Isoflurano (hasta lograr 2l efecto) y luego se les implantan catétares
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vasculares en la arteria carétida y en la vena yugular. Los animales se aclimatan en
jaulas Culex (Bioanalytical Systems, Inc.) durante una noche antes de la
administracion. Se mantiene la permeabhilidad del catéter de la arteria carétida usando
la funcién “tend” de Culex ABS. Los animales se mantienen en ayunas durante una
noche (~18 horas) antes de la administracidn oral, y se alimentan 4 horas después de
la administracién. La administracién se rzaliza usando un disefio cruzado simple con
una administracién oral en el Dia 1 seguida de administracién intravenosa por el
catdter de la vena yugular en el Dia 2. En ambas vias se administra 1 mg/kg. Se
determinan los pesos corporales en la mafiana d2 la administracién. Las extracciones
de sangre se realizan con Culex en puntos de tiempo determinados de 0,03, 0,08,
0,25, 0,5, 1, 1,5, 2, 4, 4, 8, 12, 18 y 24 horas. Las muestras se r2cogen en tubos
heparinizados enfriados, s& centrifugan durante 10 minutos a 3000 rpm y el plasma
resultante se divide en alicuotas en placas de 96 pocillos para bicanalisis. Las
muestras se congelan ni bien s= cosecha el plasma, y la placa se congela a -80° C
después de completar el estudio hasta que se realiza ¢l bioandlisis. Se toman
muestras de orina entre 0 y 24 horas después de la administracién intravenosa. Se
divide en alicuotas una muestra d= 200 L en la placa de muestras y se analiza con
las muestras de plasma. Se transfieren aproximadamente 1,8 mL de la muestra de
orina rastantes a un tubo de muestras y se reservan para andlisis adicional, si es
necesario, y se desecha el resto de la muestra. El andlisis se rzaliza por LC-MS en
relacion a una muestra estandar.
ENSAYOS PARA ENFERMEDADES QUE PROVOCAN DOLOR

In vivo

Todos los procedimientos siguen las pautas de Pfizer Animal Care and Use
Committee (Comité d= Cuidado y Uso de animales de Pfizer) y cumplen con las pautas
de los NIH estadounidenses sobre el bienestar de animales de laboratorio. Todos los
reactivos se obtienen de Sigma (St. Louis, MO), a menos qu= se indique lo contrario.

Pata con carragenina

Los compuestos de ensayo s& conservan como un polvo seco a temperatura
ambiente. Los compuestos se preparan en un vehiculd que contiene metilcelulosa al
0,5% y Tween-20 al 0,025%, y se administran por gavage cral (volumen = 1 ml). Se
emplean ratas Sprague-Dawley macho (Harlan, Indianapolis, IN) que pesan 150-250
gramos. Las ratas se mantienen =n ayunas pero tienen libre acceso a agua durante la
noche anterior al estudio. Cada grupo esta formado por 6 ratas. Se prepara

carragenina como una suspensidén al 1% en solucién salina normal, y se inyecta un
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volumen de 0,1 ml por via intradérmica con una aguja de gauge 27 a la almohadilla

plantar de la pata trasera derscha de ratas anestesiadas con CO./O,. La pata trasera
izquierda no inyectada sirve como control normal. Los compuestos se administran
antes de la inyeccion de carragenina. La hiperalgesia se determina 3 horas después
de la inyeccidn de carragenina por medicidon de la respuesta de retirada a presién
mecanica (Randall LO, Selitto JJ (1957) A method for measurement of analgesic
activity on inflamed tissue. Arch Int Pharmacodyn Ther 111:409-419) aplicada a las
patas traseras.

Adyuvante completo de Freund (CFA)

En estos estudios, se utilizan ratas macho Sprague Dawley adultas (Harlan,
Indianapolis, IN o Charles River Laboratories, Portage, MI) (190-250 g). Las ratas no
ayunan antes de la administracién oral y tienen libre acceso a alimento y agua durante
todo el experimento. Cada grupo de tratamiento esta formado por 5 & 6 ratas. En el
modzlo de rata CFA de dolor inflamatorio, se inyectan 150l de suspension de 1myg/mi
de CFA (Mycohacterium tuberzulasis destruida por calor suspendida en aceite mineral)
a la superficie plantar de la pata trasera de= ratas anestesiadas con CO,/Q,. Esta
inyeccion induce inmediatamente inflamacion local, hinchazén de la pata y dolor
medido como hiperalgesia macanica (MH). Las patas contralaterales, no inflamadas,
exhiben umbrales comparables a aquellos de los animales control/normales. Se
realizan mediciones de dolor basales en todas las ratas un dia después de la inyeccion
de CFA, usando el Medidor de Analgesia Randall-Selitto para medir la MH de las patas
traseras de la rata. Los estudios del farmaco se realizan con un gavage oral agudo 48
h después de la inyeccién de CFA. Las mediciones de la hiperalgesia mecanica se
toman 2-3 horas después de la dosis Unica.

Transeccién del menisco medial (MMT)

En estos estudios, se usan ratas macho Sprague-Dawley (Harlan, Indianapolis,
IN) que pesan 275-375 gramos. Cada grupo esta formado por 8 u 8 ratas. Las ratas se
someten a MMT de la rodilla derecha. Bajo el sistema de anzsstesia con gas, la piel del
aspecto medial de la articulaciéon femorotibial se prepara para la cirugia recogiendo el
pelo con una grapa y luzgo lavando con hetadina. La diseccion permite la exposicién
del ligamento colateral medial, que s corta transversalmente para exponer el menisco
madial. EI menisco se corta en dos partzs (&l extremo distal todavia estd unido). El
extremo proximal del menisco se deja en la articulacion de la rodilla. La piel se cierra
con suturas (monofilamento de nylon Ethicon de tamaiio 5,0). Se extraen las grapas

10-14 dias después de la cirugia. Todas las pruebas de conducta comienzan un mes
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después de la cirugia. El compuesto se evalua en ratas que desarrollan una respuszsta
al dolor hasal constante después de la cirugia MMT. El compuesto se administra
oralmente y las respuestas al dolor se evallan 2-2,5 h después de la administracién
del compuesto. Las mediciones de dolor basales se realizan en todas las ratas 24
horas antes de la administracién.

Ligadura del nervio espinal (SNL)

Se usan ratas Sprague-Dawley macho (Harlan, Indianapolis, IN) que pesan
275-375 gramos. Las ratas tienen libre acceso a alimento y agua durante todo el
estudio. Cada grupo esta formado por 5 ratas. Las ratas se someten a SNLen LS y L6
izquierdo (Kim SH, Chung JM.; An experimental model for peripheral neuropathy
produced by segmental spinal nerve ligation in the rat. Pain, 1992; 50: 355-363).
Después de la preparacion del campo quirdrgico (betadina, alcohol), se palpa la
cintura pelviana (hueso innominado) y se realiza una incisién de 4 cm en la piel, justo
en el lateral izquierdo de la linea media dorsal, usando el nivel de las crestas iliacas
posteriores como el punto medio de la incision. En la ragién del mesosacro, se realiza
una pufalada con un escalpelo, deslizandolo por =l lateral izquierdo de la columna
ventral (2n el plano sagital) hasta que el escalpelo toca el sacro. Se introducen puntas
d= tijera en la pufialada, y el musculo y los ligamentos se separan de la espina para
exponer 2-3 cm de la columna vertebral, hasta el nivel del sacro/procesos
transversales. Las estructuras és=as del musculo y la fascia se limpian para identificar
el proceso transversal de L6 izquierdo. La fascia lumhosacra se divide para poder
deslizar suavemente la punta de la pinza rongeur debajo del borde caudal d=l proceso
LA. El proceso transversal se sujeta y extrae hasta que 10s nervios L4 y L5 quedan
accesibles (yacen juntos encapsulados en la fascia debajo del musculo expuesto). Se
coloca un pequefio gancho de vidrio medial a los nervios L4, L5 (hacia abajo, contra la
espina), la punta se rota lateral debajo de los nervios para engancharlos. Se elevan
suavamente desde el tejido del musculo circundante. El LS es dorsomedial, 2l gancho

n

sz dascendid levemente y se movié hacia la linea media para dejar salir a L4, €l nervio
lateral/profundo. A medida que L4 dejaba caer el gancho, se evitaba estirar o jalar, lo
que podria provocar paralisis de la pata trasera izquierda y hacer que €l animal ya no
pudiese utilizarse. Una vez que L4 esta libre con el gancho de L5, se ata un pequefo
largo con hilo de seda 6-0 alrededor de la bola de la punta del gancho y se pasa por
debajo del nervio. Se realiza una ligadura suave pero firme (se ajusta con el dedo) del
nervio L5 con un nudo cuadrado, usando una posicién de manc/instrumento de

atadura profunda. El nervio sobresale levemente en ambos lados de la ligadura. Una
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vez ligado L5, se toma L6 con el gancho debajo del borde del sacro. El gancho se

desliza debajo del hueso en el margen sacroiliaco en un angulo de 45 grados en el
plano horizontal. Se levanta suavemente L6 y se liga. La fascia sobre €l musculo se
sutura con vicryl 4-0 y la piel se cierra con grapas quirtrgicas. Se extraen las grapas
10-14 dias despues de la cirugia. Todas las pruebas de conducta comienzan un mes
después de la cirugia.

El compuesto s& administra oralmente y las respuestas al dolor se evaltan 2-
2,5 h después de la administracién del compuesto. Las mediciones de dolor basales
se rzalizan =n todas las ratas 24 horas antes de |a administracion.

Ensayos conductuales

Hiperalgesia mecanica

La hiperalgesia mecanica de la pata trasera se mide usando el método
Randall-Selitto con Analgesy-Meter (Ugo-Basile). Cada pata trasera, primero la
contralatzral y luego la inflamada (ipsilateral), se disponen secuencialmente en una
plataforma de corte alternativa y se aplica presion a la pata a un indice que asciende
en forma constante, hasta que la rata responde al estimulo (se mueve, forcejea,
vocaliza). Se registra entonces la cantidad de presion nacesaria para que la rata
responda (medida en gramos). La diferencia entre €l umbral de retirada de la pata
contralateral (PWT) y el umbral de retirada de la pata inyectada se usa para
determinar la respuesta hiperalgésica.

Alodinia tactil (TA)

La alodinia tactil (estatica) se determina midiendo la retirada de la pata
después de sondear la superficie plantar con una serie de filamentos finos calibrados
(filamentos von Frey, Stoelting Co., Wood Dalg, IL). La fuerza de los filamentos von
Frey oscila entre 0,4 g y 8 g. Estos filamentos se usan como estimulos mecanicos
inocuos para cuantificar la alodinia mecanica. Las ratas se disponen en jaulas de
plastico transparente sohre piso de alambre mallado y una cubierta removible para
aclimatarse durante 30 minutos. Se aplica una serie de filamentos (3 veces cada uno)
en secuencia a la superficie plantar de la pata trasera derecha hasta que las ratas
responden con una retirada. Se registra la elevacién de la pata como respuesta
positiva y se elige el préximo filamento mas liviano para la medicidén siguiente. En
ausencia de una respuesta, se utiliza el préximo filamento de peso ascendente. Este
paradigma (el método "up-down" descrito por primera vez por Dixon WJ (1980)
Efficient analysis of experimental observations. Annu Rev Pharmacol Toxicol 20:441-

462) continGa hasta que se realizan cuatro mediciones después de un cambio inicial
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de conducta o hasta que ocurran respuastas negativas consecutivas. La secuencia
resultante de puntajes positivos y negativos se usa para interpolar el umbral de
retirada de la pata (g).

Diferencial de soporte de peso

El diferencial de soporte de peso (WBD) entre las patas traseras s& mide
usando un medidor de fuerza con placas (Linton Instrumentation, Norfolk, Reino
Unido). Las ratas se disponen &n un sensor plano (dos placas/una para cada pata
trasera) para medir 2l peso que soporta cada pata trasera. Se toman nueve lecturas y
se registra el valor mediano.

ENSAYOS PARA ENFERMEDADES CARDIOVASCULARES

Materiales y métodos

Modelo de aterosclerosis en raton nulo LDLr.

Se alojan individualmente ratones macho receptores de LDL (6 semanas de
vida), obtenibles de Jackson Laboratories (Bar Harbor, Maing) en un ambiente de
temperatura constants, alternando en ciclos de luz y oscuridad de 12 horas. Tiene libre
accesn a agua en todo momento. Después del periodo de aclimatacién de dos a
cuatro semanas con aliments para roedores convencional, los ratones pasan a una
dieta occidental modificada Western Diet Mice (D06092202, Research Diets Inc.) con
el agregado d= 0,075% colesterol durante un periodo de 12 a 38 semanas. Los
ratones se asignan a grupos de tratamiento de 8-20 ratones por grupo, usando un
procedimiento de aleatorizaciéon en blogue, de modo que todos los grupos tengan
promedios ¢ intervalos de colestzrol en suero y peso corporal similares, y se les ofrece
libre acceso a la mezcla dietaria utilizando la dieta occidental (D060922, Research
Diets Inc.) a concentraciones variahles +/- de PF-4332150. La concentracion de
farmaco en la dieta se ajusta de modo tal que el consumo de la dieta del ratén por dia
provoque exposicionas plasmaticas pradecibles. Se recoge sangre para andlisis de
lipidos &n suero, mediadores inflamatorios y otros biomarcadores, enzimas hepaticas y
farmacocinética del farmaco &n tubos heparinizados de 1 ml (Vacutainer tubes; Becton
Dickenson, Franklin Lakes, NJ). en tiempos seleccionados durante el periodo de
tratamiento por puncién cardiaca o del seno orbital, s& somete a 900 x g durante 10
minutos a temperatura ambiente y se decanta el suero. Después del periodo de
tratamiento, se extirpan el higado, corazén, pancreas y el tejido vascular y se disponen
en formalina tamponada al 1055 (Sigma Aldrich, St. Louis) o se congelan rapidamente
en nitrégeno liquido para posterior analisis.

Determinacién de lipidos en tejido y suero
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Analisis de colesterol total

El andlisis de tejidos de colesterol total se realiza usando el estuche Total
Cholesterol E (Wako Chemicals USA, VA, EE. UU.) segln las especificaciones del
fabricante. Se afaden cinco microlitros de muestra, diluidos dentro de la linealidad del
ensayo en PBS pH 7,4 (Invitrogen, Wi, EE.UU.), a una placa de 96 pocillos con fondo
claro (Costar, NY, EE. UU.). Cada placa de 986 pocillos con fondo claro también
contiene pocillos designados con & microlitros de estandar de colesterol provisto que
tizns concentraciones que oscilan entre 18,75 y 200 miligramos por decilitro. Se
prepara solucién de reactivo de color 2x por adicion de 75 mililitros de la solucion de
tampon provista de 75 mililitros al reactivo de color liofilizado. Se afiaden 95 microlitos
de solucién de Reactivo de Color 2x a cada pocillo y luego se incuba durante 30
minutos a 37°C. Los cambios colorimétricos se miden en un Tecan Safire 2 a 600 nm.
Se cuantifica el colesterol total mediante un ajuste de curvas lineal de los estandares
de colesterol.

Analisis de colesterol libre

El analisis de tejidos de colesterol libre se realiza usando &l estuche Frees
Cholestezrol E (Wako Chemicals USA, VA, EE. UU.) segln las especificaciones del
fabricante. S= afiaden cinco microlitros de muestra, diluidos dentro de la lingalidad del
ensayo en PBS pH 7,4 (Invitrogen, WI, EE.UU.), a una placa de 96 pocillos con fondo
claro (Costar, NY, EE. UU.). Cada placa de 98 pocillos con fondo claro tambhién
contiene pocillos designados con 5 microlitros de estandar de colesterol provisto que
tien= concentraciones que oscilan =ntre 10 y 100 miligramos por decilitro. Se prepara
solucién de reactivo de color 2x por adicién de 75 mililitros de la solucién de tampdn
provista de 75 mililitros al reactivo de color liofilizado. Se afaden 95 microlitos de
solucion de Reactivo de Color 2x a cada pocillo y luego se incuba durante 30 minutos
a 37°C. Los cambios colorimétricos se miden en un Tecan Safire 2 a 600 nm. Se
cuantifica el colesterol libre mediante un ajuste de curvas lineal de los estadndares de
colesterol.

Andlisis de triglicéridos

El analisis de tejidos de triglicérido s= realiza usando el estucha TG H de tipo L
(Wako Chemicals USA, VA, EE. UU.) segln las especificaciones del fabricante. Se
afaden cinco microlitros de muestra, diluidos dentro de la lingalidad del ensayo en
PBS pH 7,4 (Invitrogen, WI, EE.UU.), a una placa de 96 pocillos con fondo claro
(Costar, NY, EE. UU.). Cada placa de 98 pocillos con fondo claro también contiene

pocillos designados con 5 microlitros de estandar de triglicérido provisto que tiene
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concentraciones que oscilan =ntre 55 y 110 miligramos por decilitro. Se afaden 150 Q’)

microlitos de Reactivo de Rzactivo de Color A de Enzimas TG H de tipo L (R1) a cada
pocillo y se agita durante & minutos, luege se incuba durante 5 minutos a 37°C. Los
cambios colorimétricos se miden en un Tecan Safire 2 a 600 nm y los valores se
retiznen para normalizacién del fondo de los datos. Se afiaden 75 microlitos de
Reactivo de Color B de Enzimas TG H de tipo L (R2) a cada pocillo y se agita durante
5 minutos, luego se incuba durante 30 minutos a 37°C. Los cambios colorimétricos se
miden en un Tecan Safire 2 a 600 nm. Los valores de fondo de la primera lectura se
restan antes de determinar las concentraciones mediante un ajuste de curvas linzales
de los estandares de triglicéridos.
Analisis de acido graso no esterificado

Los analisis de tzjido de acidos grasos no esterificados (NEFA) se realizan
usando un estuche Wako NEFA C (Wako Chemicals USA, VA, EE.UU.) segln las
especificaciones del fabricante. Se aifaden diez microlitros de muestra, diluidos dentro
de la linealidad del ensayo en PBS pH 7,4 (Invitrogen, WI, EE.UU.), a una placa de 96
pocillos con fondo claro (Costar, NY, EE. UU.). Cada placa de 96 pocillos con fondo
claro también contiene pocillos designados con 10 microlitros de estandar de NEFA
provisto que tiene concentraciones que oscilan entre 0,05 y 1 milimol. Se prepara
Reactivo de Color A por adiciéon de la solucidn de tampén A provista al reactivo de
color licfilizado. Se afaden 75 microlitos de Reactivo de Color B a cada pocillo y se
agita durante 5 minutos, luego se incuba durante 5 minutos a 37°C. Los cambios
colorimétricos se miden en un Tecan Safire 2 a 550 nm y los valores se retienen para
normalizacion del fondo de los datos. Se prepara Reactivo de Color B por adicién de la
solucién de tampdn B provista al reactivo de color liofilizado. Se afiaden 150 microlitos
de Reactivo de Color B a cada pocillo y se agita durante 5 minutos, luego se incuba
durante 30 minutos a 37°C. Los cambios colorimétricos se miden en un Tecan Safire 2
a 550 nm. Los valores de fondo de la primera lectura se restan antes de determinar las
concentracionas mediante un ajuste de curvas lineales de los estandares de NEFA.

Analisis de colesterol asociado a lipoproteinas

El andlisis de colesterol asociado a lipoproteinas se realiza usando una
cromatografia liquida de proteina rapida (FPLC) que emplea una columna Superose
6HR y analisis post-columna en linea de los niveles de colesterol en las lipoproteinas.
Se prefiltran muestras de plasma a través de una placa de 0,8 de 96 pocillos antes
de la inyeccidn de 50ul en una columna Superose 8 — 10/300GL (Amersham
Biosciences, Suecia) via un automuestreador Varian 430 (Varian Inc., Ca, EE. UU.).
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Las lipoprotzinas se separan por exclusion de tamano isocratico a 0,518mL/min. con
solucion salina al 0,9% como la fase movil. El eluyent= combinado con una solucién de
colesterol al 50% R1 (Roche Diagnostics, IN, EE. UU.) se bombeé a 0,182mL/min.
(26% del caudal total) antes de ingresar a un reactor post-columna CRX 400 regulado
a 37°C (Pickering Laboratories, Ca, EE. UU.). Después de la reaccién de tinzidn del
colesterol, el eluyente lipoproteina-colesterol se detecta a 490nm con un detector
Varian Pro-Star UV-Vis. Las concentraciones de colesterol (mg/dl) en cada
lipoproteina s= cuantifican por multiplicacién de la respectiva distribucién de colesterol
relativo por el colesterol en plasma total determinado enzimaticamente como se
describié anteriormente.

Anadlisis _de lipidos neutros mediante cromatografia liquida de alta

resolucion - Deteccién de dispersion de luz evaporativa (HPLC-ELSD)

Se extraen muestras de tejido con 3 mL de una mezcla 41 de 2,2,4-
trimetilpentano (TMP) y alcohol isopropilico (IPA). Se afiaden 10 pL de una solucién de
2mg/mL de alcohol araquiddnico (AA) a cada muestra para que sirva como estandar
interno para analisis analitico. Las muestras se agitan durante 24 horas a temperatura
ambiente en ausencia de luz. Después de la extraccién, se afade un 1 mL de agua a
la muestra y se agita en vértex durante 15 minutos. La muestra luego se centrifuga a
1,500 rpm durante 15 minutos. Se transfieren 2 ml de 1a fase organica (capa superior)
a un vial de vidrio para analisis y se seca bajo N.. Cada mus=stra se reconstituye con
EOuL de TMP, se agita en vortex y luego se transfiere a un vial de 2mL HPLC con
100uL de inserto de vidrio.

Cromatografia: Se mantiene una columna analitica Waters Spherisorb S3W 4,6
100 » 100 mm a 30°C por la unidad d= calentamiento de la columna Agilent. El
automuestreador de HPLC se programa para mantener la temperatura de muestra a
20°C a lo largo del ensayo. Se inyectan 10 microlitros de cada muestra. La fasz movil
consiste en un gradiente d= dos disolventes. El disolvente A es trimetilpentano (TMP;
Mallincrodt 6051-08) y el disolvente B es acetato de etilo (EA; Mallincrodt 3442-10). Ei

gradiente se describe en la tabla siguiente:

Tiempo | Disolvente | Disolvent= | Caudal
(min) A (%) B (%) (mL/min)
0 99 1 2
5 65 35 2
6 5 95 2
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Tiempo | Disclvente | Disolvente | Caudal
(min) A (%) B (%) (mL/min)
7 5 95 2
71 99 1 2

Deteccion: EI ELSD opera a 45°C con un aumento de 8, y la presién de No se
mantiene a 3,1 bar. La sefial analégica obtenida por el instrumento se envia al médulo
de interfase A/D de Agilent, donde se convierte en una salida digital. La conversion se
basa en un punto de ajuste a 10,000 mAU/V, y la velocidad de datos se ajusta a 10 Hz
(0,03 min). La salida digital resultante se introduce entonces en el programa
informatico Agilent ChemStation® para la integracién del area de pico. La
concentracion de colesterol y éster de colesterol se convierte a ng/mL usando una
curva de calibracion de colesterol (Sigma-Aldrich 362794) y oleato de colesterilo
(Sigma-Aldrich C9253). Ambas curvas de calibracion se ajustan mejor a una ecuacion
polindmica de segundo orden Y=A + B(X ) + C(X2). La respuesta de colesterol es
lingal de 20 a 800ug/mL. La respuesta de éster de colzsterol es lineal de 20 a
700ug/mL.

Modelo de absorcién de colesterol de etiqueta dual

Se alojan ratones macho LDLr-/- de 6 semanas de vida adquiribles de Jackson
Laboratory, bajo un ciclo de luz y oscuridad normal de 12 horas, y se lzs proves libre
acceso a alimento y agua durante todo el periodo del estudio. Los ratonss se
aclimatan al ambiente del laboratorio durante 7 dias con alimento para roedores Purina
5001 con posterior aclimatacion durante siete dias a una dieta occidental modificada y
luego se dividen en grupos de tratamiento. La evaluacion del impacto de los articulos
de ensayn sobre la absorcion del colesterol intestinal se determina usando un método
de relacién de isotopo fecal con etiqueta dual, como se describié previamente.
Después de 4 dias de exposicién a la mezcla dietaria del estudio, a los ratones, sin
estar en ayunas y sin anestesia, se les administra un gavage intragastrico de *H-
sitostanol (2,78uCi) y 'C-colesterol (1,74uCi) disuelto en 150 pl de aceite de
triglicérido  de cadena media (MCT) al 100%. Los ratones se transfieren
inmezdiatamente a jaulas individualzs con fondo de alambre en donde contintian
ingiriendo sus respactivas mezclas dietarias del estudio durante 72 horas mas, tiempo
durante el cual las haces se recogen y mezclan diariamente.

Las muestras fecales totales de 3 dias mezcladas se secan en gas N2, se

pulverizan y se ovida una muestra de cada animal del estudio para contenido de
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isdtopo *H y "*C (DPM) via la metodologia de recuento dual estandar utilizada por
WBAL-IMS COE para cuantificacién de concentraciones “C y *H. El valor DPM
corregido se refina sustrayendo el fondo y dividiendo por la eficacia de oxidacion
media. Este valor s& usa para calcular la actividad del isétopo inestable final en nCi,
que posteriormente se divide por la masa de la muestra fecal seca oxidada para
proveer el contenido de isétopo inestable en las heces nCi/mg. La relacién de
contenido "“C a °H se determina para cada animal y el % de Absorcion de colesterol se
determina de la siguiente manera: % Absarcion de colesterol =

E(MC-colssterol ™ ™Al grostanal® ™15 MO colesterol *AH sitodienal®™)]x 100
(MC_ colesteI_muﬁlmstrzd:.-[:x}l_sitm“admnlstradaJ

Las desviaciones media y estandar de la media para “% absorcidén de colesterol” se

determinan para todos los grupos. La significancia estadistica para los grupos de

tratamiento, en comparacién con los ratonzs no tratados, se determina usando la

comparacidn parzada Dunnette con un valor P d= un solo lado (P<0,05).
Incorporacién de 14C-acetato a lipidos no saponificables y saponificables

(5LOCS-001)

Se alojan ratones macho LDLr-/- de 21 semanas de vida de Jackson

Lahoratory bajo un ciclo de luz y oscuridad normal de 12 horas y se les provee libre
acceso a agua y a las dietas del estudio, con la excepcidn de que se provee solamente
agua durante un ayuno de 6 horas en el Gltimo dia del estudio. Los ratones se
aclimatan durante 7 dias a una dieta occidental modificada (D05092202, Rescarch
Diets Inc.) y posteriormente se dividen en grupos de tratamiento. Tanto los ratones
tratados crénicamente como los agudos ayunan 2,5 horas antes del gavage
intragastrico de vehiculo o articulo de ensayo. Para ambos grupos de exposicion al
articulo de ensayo agudos y crénicos, se administra una Unica inyeccion
intraperitoneal de 25uCi de [1-**C]-acetato en solucién salina 1,5 horas después de la
administracidon del articulo de ensayo o &l vehiculo intragastrico. Se sacrifican los
ratones con inhalacion de CO2 2,5 horas después de la exposicion a [1-'*Cl-acetato y
se recoge la sangre y después se procede a la separacion de suero. La incorporacion
de [1-'“C]-acetato a lipidos de suero saponificables (SAP) y no saponificables
(NONSAP) se determina como se describid previaments, entre 0,1775ml y 0,3ml de
suero. Se determina el DPM por mililitro de suero para lipidos SAP y no NONSAP para
cada animal, y se determina la desviacidon media y estandar de la media para todos los
grupos. La significancia estadistica para los grupos de tratamiento, en comparacion
con los ratones no tratados, se evalla usando una prucha T de Student no apareada
(P<0,05).
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Biomarcadores solubles

Se recogen muestras de suero o plasma d= ratdén en distintos momentos a
partir de una diversidad de estudios de eficacia realizados para este proyecto. Las
muestras se ensayan en varios sistemas de ensayo diferentes, tanto internos como
externos a la compania. EI ADVIA® 1650 Chemistry System se usa para la
determinacidén cuantitativa de= diagndstico in vitro de la fosfatasa alcalina (ALPAMP),
alanina aminotransferasa (ALT) y aspartato aminotransferasa (AST).

(ALPAMP) La fosfatasa alcalina hidroliza el sustrato PNPP para formar p-
nitrofznol que se colorea (amarillo) y properciona su propio cromégeno. Después de la
reaccion se realiza la medicion colorimétrica del indice de formacidn de p-nitrofenol a
410nm, que &s proporcional a la actividad d= la fosfatasa alcalina. Se usa un tampén
de 2-amino-2-metil-1 propanol (AMP) para mantener la reaccién a pH a 10,3 - 10,4
Se afaden iones de magnesio y zinc al tampén AMP para activar y estabilizar la
enzima.

(ALT) La reaccion se inicia por la adicién de a-cetoglutarato como segundo
reactivo. La concentracién de NADH se mide por su absorbancia a 340nm, y el indice
de disminucién de la absorbancia es proporcional a la actividad ALT.

(AST) La concentracion de NADH se mide por su ahsorbancia a 340nm, y &l
indice de disminucién de la absorbancia es proporcional a la actividad AST. La
reaccién se inicia por la adicion de a-cetoglutarato como segundo reactivo.

El ADVIA® 1650 Chemistry System se controla usando &l Control 1 Bayer
Assayed Chemistry (REF 05788372; Prad. No. T03-1220-62) y el Control 2 (REF
00944684, Prod. No. TO2-1221-62).

Se mide la glutamato deshidrogenasa (GLDH) usando =l estuche estandar

optimizado proviste por RANDOX. Este procedimients mide el movimiento no

espacifico.
GLDH

a-oxoglutarato + NAHD + NH," glutamamehNAD" + H-0

Ya que NADH se& oxida, la disminucién de la absorbancia por minuto se mide
espectrofotométricamente a 340nm y es proporcional a la actividad GLDH. Se envian
muestras de suero y plasma externas a LinCo y Rules Based Medicine para formacion
de perfiles en paneles especificos de analitos praferidos.

Métodos de histologia y analisis de imagenes
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Histologia: Los tejidos, incluyendo el tejido de la raiz y el seno adrtico, corazén,
adiposo, higado, musculo, etc., se extirpan inmediatamente después de la eutanasia y
se disponen o bien en Formalina Tamponada Neutra al 10% o en N, Liquido
congelado, y se embeben para corte como s= describid. Las muestras congeladas de
tejido se criocortan y tifien con aceite-rojo-o (ORO) para lipidos (Bowles et al, 2004) y
rojo picrosirius (PSR) para colageno (Rubio et al, 1988). El porcentaje de ORO
(Bowlzs et al, 2004) y PSR (Rubio et al, 1988) del area se calcula usando un analisis
de imagenes asistido por ordenador con ImageProPlus.

Para analisis de tejido fijo, los tejidos se fijan durante 24 horas én NBF al 10%
a temperatura ambiente. Los tejidos se deshidratan mediante alcoholes de grado y
Xilzno en parafina usando un procesador de tgjido Tissue Tek VIP. Los tejidos se
embeben en parafina fresca, se realizan cortes de 4 micrometros de espesor usando
un micrétomo giratorio Leica RM 2235 montado a portaobjetos de vidrio.

Para medir ¢l area y la composicidn de la placa de raiz aértica, se realizan
cortes en serie de la raiz adrtica como lo describen Nishina et al. comenzando en las
valvas de la valvula y realizando dos cortes por porcidn para generar un paso. Los
pasos 2, 8, 14, 20, 26 y 32 se tifien con tricromo de Masson (Prophet) y se usan para
la medicién y composicién del area de la placa. La composicion de la placa se mide en
cada placa complgja (Tipo 3 6 4). El area de las células de musculo liso (SMC) dentro
de las lesiones s visualiza usando un anticuerpo contra «-SMC actina (w-actina
antihumana de raton, Cat. No. M0&851) adaptado para tejidos de ratdén con el =stuche
Animal Research (ARK), Cat. No. K3955) ambos de DAKO Corp., Carpenteria, CA.
Los macréfagos se tifien con anticuerpo contra la proteina ED-1 de macréfago de rata
(Serotec, Ltd., Oxford, Reino Unido) segun se describe (Lutgens =t al.)

Las placas se definen como de Tipo 1, 2, 3 6 4 mediante los siguientes
criterios:

Tipo 1 — 1-2 capas de células espumosas, sin expansién de células inflamatorias
neointimas

Tipo 1B — Mas liso que el Tipo 1. Sin inflamacién. Colageno del tejido de matriz.
Estable

Tipo 2 — Mdltiples capas de células espumosas, protrusion en lumen, infiltrados
minimos en placa. Lamina/meadia intacta. Ausencia de células inflamatorias en regién
adventicial.

Tipo 2B- Tipo 2, contiene ademas mas componente fibroso y mas tejido de matriz

~
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Tipo 2C- Tipo 2 y 2b, contiene ademas components inflamatorio significativo en regién
adventicial.
Tipo 3 — Grande=s impactos de la placa en lumen y media. Hendiduras de colesterol,
infiltrados inflamatorios, supsarficie irreguiar, sin inflamacién en lado adventicial, madia
degradada.
Tipo 3B- Aumento del componente de matriz
Tipo 4 - Similar a 3 excepto: inflamacion adventicial, superficie de la placa lisa,
endotelio intacto, puede o no haher respuesta inflamatoria en la placa

Procedimiento para medir el area y la composicion de la placa usando el
sistema CAST

Se usa CAST (Herramienta Estzreolégica Asistida por Ordenador por sus
siglas en inglés) de Olympus Denmark, revision 0.9 para el analisis del area y la
composicion de la placa. Las areas de todas las placas se miden trazando a lo largo
del perimetro de la placa bajo 10 x objetives. La composicidon de placas complejas
(tipos 3 6 4) se mide bajo 10x abjetivo usando “meander sampling”. Para muestras que
contienan 2 o mas placas complzjas, se aplica una sonda de puntos de 7 x 7 a la
imagen y se realiza el muestreo aleatorio en toda la regién de interés. Para muestras
que contienen una placa compleja, s& aplica una sonda de puntos de 8 x 8. En cada
punto d= muestreo, el tejido del cuadrante superior derecho de la cruz se identifica
como: célula espumosa, colageno y hendidura de colesterol, u otro. El porcentaje de
tejido muestreado estara lo mas préximo posible al 100% y no excedera &l 100%.

Placa compleja (Tricromo)

Referencias:
- Alkaline Phosphatase Study Group. Committe= on Standards of the AACC,
Subcommittee on Enzymes, Tietz NW (chairman) et al. Progress in the development of
a recommended method for alkaline phosphatase activity measurements. Clin Chem
26(7): 1-23 (1980)
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96:2240-2248, 2004.
- Chai S, Chai Q, Danielsen CC, Hjorth P, Nyengaard JR, Ledet T, Yamaguchi Y,
Rasmussen LM, Wogensen L.Overexpression of hyaluronan in the tunica media
promotas the development of atherosclerosis. Cirx Res. 96:583-91, 2005
- Cramer et al, JLR( 2004) 45:128%-1301
- duPont, N. C., K. Wang, et al. (200%). "Validation and comparison of luminex multiplex
cytekine analysis kits with ELISA: Determinations of a panel of nine cytokines in clinical
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lesions in rabbits. Image Analy sis and Stereclxgy, 21: 165-174, 2002
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Pathology Laboratory Methaods in Histoteszhnology, Washington, DC: American Registry
of Pathology; 1992.
- Rubio CA, Porwit A: Quantitation of fibrosis in liver biopsies. Anal Quant Cytol Histol.
10:107-109,1988.
- Temel et el. JLR (2005) 46:2423 -2431
- Tietz NW: Clinical Guide to Lahoratory Tests, 3% Edicidn. WB Sauders Company,
Filadelfia, PA pp20-21 (1995
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EVALUACION DE EMESIS

Se habia observado que los compuestos anteriores provocaban nauseas y

emesis en seres humanos después de la administracién oral a exposiciones similares
a aquelias esperadas para la inhibicién terapéutica de la enzima 5-lipoxigenasa para

enfermedades tales como asma o trastornos inflamatorios. La aparicion de estos
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sintomas gastrointestinales después de la administracion de estos compuestaos limitd
su utilidad clinica.

Se realizan experimentos para diferznciar  los  estimulos  eméticos
gastrointestinales locales durante la disolucion y absorcidn de un compuesto oral de
los estimulos eméticos producidos durante la exposicion sistémica a través del torrente
circulatorio. Anteriormente, se halld que los compuestos provocaban nauseas y emesis
mediante la exposicion sistémica, en lugar de mediante las concentraciones localzs
dentro del tubo digestivo en los sitios d= disolucion y absorcién. Esto sugirié que las
modificaciones en la formulacidén que alteraran la ubicacién de la liberacién o
demoraran la disolucién de los compuestos no seria eficaz para reducir los efectos
colaterales gastrointestinalas. Estos hallazgos se observan después de administrar a
perros sabueso de 8-12 kg, 4-(3-{[4-(1-metil- 1H-pirazol-5-il)fenil]tio}f=nil)t=trahidro-2H-
piran-4-carhoxamida por infusidn intravenosa, usando una dosis de carga sejuida de
una infusién lenta para lograr una concentracién sanguinga maxima durante 30
minutos a 1 hora de duracién. Mas especificamente, los compuestos se diluyen en
soluciéon salina tamponada con fosfato hasta una concentracidn en la que se
administran 10 ml/kg volumen total a través de un catéter intravenoso, usando una
homba de infusién, con aproximadamente 90% de la dosis total suministrada en los
primeros 5§ minutos, y &l resto de la dosis administrada durante los siguientes 25
minutos. S= anticipan métodos de administracion similares para producir una
exposicion que se aproxima al perfil farmacocinético sistémico observado con la
administracion oral para dar resultados similares. No se anticipan métodos mas
rapidos de administraciéon y concentraciones resultantes en plasma elevadas para
discriminar compuestos Utiles de compuestos no Utiles. Por gjemplo, la administracion
intravenosa rapida puede producir una concentraciéon en plasma maxima mas alta y
efectos gastrointestinales sistémicos mas altos que aquellos logrados con los
compuestos que siguiendo la ahsorcion del tubo digestivo tendrian concentraciones en
plasma maximas y <ficacia terapsutica aceptables. Durante y después de la
administracion de los compuestos, se observan los perros para detectar cualquier
efecto clinico indeseable, principalmente emesis u otros signos de malestar
gastrointestinal. Se obtisnen muestras periédicas de susro y plasma durante las
primeras 6 horas para documentar la inhibicidn sistémica de la enzima 5-lipoxigenasa
como también los niveles de exposicion del compuesto. Por lo tanto, se desea
identificar nuevos compuestos que no tengan efectos similares no deseados que, en

consacuencia, tengan mayor utilidad =n la terapia de enfermedades inflamatorias tales
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como €l asma. Para los compuestos de la invencién, la emesis, puede por ejemp

evaluarse administrando el compuesto mencionado oralmente en dosis de 10 myg por
kg, 100 mg por kg en ayunas, y 100 mg por kg con alimentacién, y evaluando la
emesis en perros. Se pronostica que una reduccion de la emesis en perros se

traduciria =n una reduccidn o eliminacion de nauseas o emesis &n seres humanos.
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REIVINDICACIONES
1. Un compuesto de formula (1)

R12

R6 R9
H\ RS R10\/ \/L
||
S /L .
R17Ej
0]

o su sal o solvato farmacéuticamente aceptable, en el que,

Q es -S- 0 -S(0)-;

Xy Y se seleccionan cada uno independientemente entre el grupo que consiste =n Cy
N; ' A

L se selecciona antre el grupo que consiste en

(a) enlace

(b)  -(CHy)-
(c) -O-
d) -C(O)-

R'y R? se selecsionan cada uno independientemente del grupo que consiste en
(a) H

(b) metilo

(c) etilo

R®se selscciona entre &l grupo que consiste en

(a) «<CN

(b) «C(O)NH;

(c) +—C(O)NH(CH;)

(d)  «C(O)N(CHa).

R*es H o halo

R®se selecciona entre &l grupo que consiste en

(a) H

(b) halo

(c) «CN
(d) «OCH;

R®se selecciona entre el grupo que consista en
(@ H
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(b) halo

(c) «CN

R’ se selecciona entre &l grupo que consiste en
(a) H

(b) halo

(c) «CN

(d) metilo

(e) «QOCH;

R® esta ausente cuando Y es N, o R® se selecciona del grupo que consiste en
(@ H

(b) halo

(c) «CN
(d) metilo
(e) «OCH;,

R? esta ausente cuando X es N, o R® se selecciona del grupo que consiste en
(@ H

(b) halo

(¢) «CN

(d) metilo

(e) «CF;

(f) «OCH;

R’ se selecciona entre &l grupo que consiste en
(a) H

(b) halo

(9] «CN

R" es H o alquilo (C4-Cy),
R es H o halo
siempre que el compuesto d= férmula (1) no sea:
(a) 4-(3-{[3-fluoro-4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carboxamida, o su sal o solvato farmacéuticamente aceptable, o
(b) 4-(3-{[4-(1-mtil- 1H-pirazol-5-il)feniljtio}fenil)tetrahidro-2H-piran-4-carboxamida o su
sal o solvato farmacéuticamente aceptahle.

2. El compuesto de acuerdo con la reivindicacion 1, seleccionado del
grupo que consiste en:

3-(3-{[3-flucro-4-( 1-metil- 1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-carboxamida
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4-(2-fluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-N-metiltetrahidro-2H-piran-4- %Q) :

carboxamida

4-(2,5-difluoro-2-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-N-metiltetrahidro-2H-piran-4-
carboxamida

4-(2,4-difluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-
carboxamida

4-(4-fluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)tetrahidro-2H-piran-4-carboxamida
(2S,4R)-2-metil-4-(3-{[4-(1-metil-1H-pirazol-5-il)feniljtio}fenil)tetrahidro-2H-piran-4-
carboxamida

(2S,4R)-4-(2-fluoro-3-{[4- 1-metil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(28, 4R)-4-(d-fluoro-3-{[4-(1-metil- 1 H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(2S,4R)-4-(3-fluoro-5-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(2S,4R)-4-(2,4-difluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carboxamida

(2S,4R)-4-(3-fluoro-5-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo

(2S,4R)-4-(2-fluoro-3-{[4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo

(2S,4R)-4-(3-{[3-fluoro-4-(1-metil- 1H-pirazol-5-il)feniltio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo

(28, 4R)-4-(2-fluoro-3-{[3-fluorc-4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil) - 2-metiltetrahidro-
2H-piran-4-carhonitrile

(28,4R)-4-(3-fluora-5-{[3-fluoro-4-(1-metil- 1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-
2H-piran-4-carbonitrilo
4-[3-({3-fluoro-4-[(1-metil-1H-pirazol-5-iymetil)feniljtio)fenilltetrahidro-2H-piran-4-
carboxamida

4-[3-({4-[(1-metil- 1H-pirazol-5-il)carbonil)feniltio)fenilltetrahidro-2H-piran-4-
carboxamida
4-[3-({3-ciano-4-[(1-metil-1H-pirazol-5-il)oxi]feniljtio)fenil]tetrahidro-2H-piran-4-
carhoxamida

(28, 4R)-4-[2-fluoro-3-({4-[(1-metil- 1H-pirazol-5-il)carbonillfenil}tio)fenil]-2-
metiltetrahidro-2H-piran-4-carboxamida
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(25, 4R)-4-[2-fluore-3-({4-[( 1-metil- 1 H-pirazol-5-il)carbonillfenil}tio)fenil]- 2-
metiltetrahidro-2H-piran-4-carbonitrilo
4-[3-({5-cloro-B-[(1-metil-1H-pirazol-5-il)oxi]piridin-3-il}tio)feniljtetrahidro-2H-piran-4-
carboxamida
(2S,4R)-4-[2-({5-cloro-3-[( 1-metil- 1H-pirazol-5-il)oxi]piridin-3-il}tio)-2-fluorofenil]-2-
metiltetrahidro-2H-piran-4-carbonitrilo
(2S,4R)-4-[3-({5-cloro-6-[(1-metil- 1H-pirazol-5-il) oxi]piridin-3-il}tio)-2-fluorofenil]-2-
metiltetrahidro-2H-piran-4-carboxamida
0 su sal o solvato farmacéuticaments aceptable.

3. El compuesto segun la reivindicacion 2,
(2S,4R)-4-(2-fluoro-2-{[4-(1-metil-1H-pirazol-5-il)fenilltio}fenil)-2-metiltetrahidro-2H-

piran-4-carbonitrilo que tiene 1a formula

\

N,
N
/

g
7t CN
N
()
o~

0 su sal o solvato farmacéuticamente aceptable.

4. El compuesto segtin la reivindicacion 3,
(28 ,4R)-4-(2-fluoro-3-{[4-( 1-metil- 1H-pirazol-5-il) fenil]tio}fenil)-2-metiltetrahidro-2H-
piran-4-carbonitrilo, sal tosilato

o su sal o solvato farmacéuticamente aceptable.

5. El compuesto segun la reivindicacion 4, que es una sal de (2S,4R)-4-(2-fluoro-
3-{[4-(1-metil-1H-pirazol-5-il)fenilltio}fenil)-2-metiltaetrahidro-2H-piran-4-carbonitrilo y
acido para-toluenosulfénico en una relacién molar 1:1, qus es cristalina y tiene un
patréon de difraccion de rayos x de polvo con los siguientes picos del patrén de rayos x
de polvo principal expresado en términes de angulo 2-theta (x 0,1 grados) cuando se

mide usando radiacion Cu Ka, ((Longitud de onda = 1,5406 A)

Angulo 2-Theta °
13,6
14,2
18,9
23,3

i
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Angulo 2-Theta °
24,5

6. Una composicién farmacéutica que comprende un compuesto de
férmula (1), segun lo definido en una o mas de las reivindicaciones 1-5, o su sal o
solvato farmacéuticamente aceptable, y uno ¢ mas excipientes farmacéuticamente
aceptables.

7. Una comhinacion particularmente para tratar una enfermedad, afeccién

o trastorno mediado por 5-LO, comprendizndo dicha combinaciéon un compuesto de

formula (1) segun lo definido en una o mas de las reivindicaciones 1-5, o su sal o

solvato farmacéuticamente aceptahle, y uno 0 mas agentss terapéuticos.

8. La combinacién s=Jun la reivindicacion 7, seleccionada del grupo que
consiste en:
- una combinacion que comprende un compuesto de féormula (l) o su sal o solvato
farmacéuticamente aceptable, y un glucocorticosteroid= o un DAGR,;
- una combinaciéon que comprende un compuesto de férmula (I) o su sal o solvato
farmacéuticament= aceptable, y un inhibidor de COX, o bien inhibidores de COX-1 o
COX-2 selectivos o no selectivos;
- una combinacion que comprende un compuesto de formula (I) o su sal o solvato
farmacéuticamente aceptable, y un 2 agonista;
- una combinacién que comprende un compuesto de féormula (I) o su sal o solvato
farmacéuticamente aceptable, y un antagonista del receptor muscarinico M3 o un
agente anticolinérgico,
- una combinaciéon que comprende un compuesto de formula (I) o su sal o solvato
farmacéuticamente aceptable, y un antagonista del receptor de histamina;
- una combinacién que comprende un compuesto de formula (1) o su sal o solvato
farmacéuticamente aceptable, y un diurético;
- una comhinacidén que comprende un compuesto de férmula (1) o su sal o solvato
farmacéuticamente aceptable, y un bloqueante del canal de calcio.

9. Un compuesto de formula (1) segln se define en una o mas de las
reivindicaciones 1-5, o su sal o solvato, para uso como medicamento.

10. Un método para tratar una enfermedad, afeccién o trastorno mediado
por 5-LO, en un sujsto que necesita dicho tratamiento, administrando una cantidad
terapéuticamente eficaz de un compuesto de formula (I) seguin se define en una o mas

de las reivindicaciones 1-5, o su sal o solvato farmacéuticamente aceptable.
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11. Un compuesto de férmula (1) segin se define en una o mas de las
reivindicaciones 1-5, o su sal o solvato farmacéuticamente aceptable, para uso en el
tratamiento de una enfermedad, afeccién o trastorno mediado por 5-LO.

12. Uso de un compuesto de formula (1) segun se define en una o mas de
las reivindicaciones 1-5, o su sal o solvato farmacéuticamente aceptabls, para la
elaboracion de un medicamento para =l tratamiento de una enfermedad, afeccién o
trastorno mediado por 5-LO.

13. La invencién segun una 0 mas de las reivindicaciones 7-12, en la que la
enfermedad, afeccidn o trastorno mediado por 5-LO se selecciona del grupo que
consiste en: .
> asma de cualquier tipo, etiologia, o patogénesis, en particular asma que es un
miembro seleccionado del grupo que consist2 en asma atdpica, asma no atépica,
asma alérgica, asma atdpica bronquial mediada por IgE, asma bronquial, asma
esencial, asma verdadera, asma intrinseca causada por alteraciones patofisiclégicas,
asma extrinseca causada por factores ambientales, asma esencial de causa
desconocida o no aparentg, asma bronquitica, asma enfisematosa, asma inducida por
gjercicio, asma inducida por alergenos, asma inducida por aire frio, asma ocupacional,
asma infecciosa causada por infeccién bacteriana, flingica, de protozoos, o virica,
asma no alérgica, asma incipiente y sindrome sihilante de la infancia,
> broncoconstriccion crénica o aguda, bronquitis crénica, obstruccién de las vias
respiratorias pequehfas y enfisema,
> enfermedades obstructivas o inflamatorias de las vias respiratorias de cualquier
tipo, etiologia o patogenia, en particular cualquier enfermedad obstructiva o
inflamatoria de las vias respiratorias que s un miembro seleccionado entre el grupo
que consiste en neumonia eosinofilica crénica, =nfermedad pulmonar obstructiva
crénica (EPOC), EPOC que incluye bronquitis crénica, enfisema pulmonar o disnea
asociada o no asociada con EPOC, EPOC que se caracteriza por una obstruccién de
las vias respiratorias progresiva e irreversible, sindrome de distrés respiratorio en
adultos (ARDS), exacerbacion de la hiperreactividad de las vias respiratorias
consecuents a otra terapia d= farmacos y enfermedad de las vias respiratorias que se
asocia con la hipertensién pulmonar,
> bronquitis de cualquier tipo, etivlogia o patogenia, en particular bronquitis que
€S un mismbro seleccionado entre el grupo que consiste en bronquitis aguda,

bronquitis  laringotraqueal aguda, hronquitis  araquidica, bronquitis  catarral,
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laringotragqueobronquitis, bronquitis seca, bronguitis asmatica infecciosa, hronquitis
productiva, estafilococos o bronquitis por estafilococos y bronquitis vesicular,

> lesion pulmonar aguda,

> bronquiectasia de cualquier tipo, etiologia o patogenia, en particular
bronquisctasia que &s un miembro seleccionado entre 2l grupo que consiste en
bronquicctasia cilindrica, bronquiectasia sacciforme, bronquiectasia  fusiforme,
bronquiectasia capilar, bronquiectasia quistica, bronquiectasia seca y bronquiectasia
folicular,

> rinitis alérgica de cualquier tipo, incluyendo rinitis alérgica estacional, rinitis

alérgica parenns, rinitis vasomotora, rinitis medicamentosa y rinitis polinica

> dolor, incluyendo dolor nociceptivo o dolor neuropatico,
> una enfermedad neurodegenerativa, y
> una afeccion cardiovascular.

14, Un método para la elaboracion de un compuesto de férmula (1) segun
sz define en una o mas de las reivindicaciones 1-5 o su sal o solvato
farmacéuticament= aceptable, comprendiendo dicho método

(i) poner &n contacto un disolvente adesuado con un compuesto de farmula 1

R6
R5
R3 !
Z1
R4
R1
RZ © 1

en donde R' a R® son como se definié en la reivindicacién 1, y Z; &s un grupo saliente

o pareja de acoplamiento, con un compuesto de férmula 2
R12

en dond= X, Y, L y R” a R" son como se definié &n la reivindicacion 1, y Z. es
hidrégeno o un grupa protector,
0, €n alternativa a (i)

(i) poner en contacto un compuesto de férmula 4
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R6
RS \

R3 o
R4
0T
en donde R' a R® son como se definid en la reivindicacion 1, y Z, es como se dzfinié

en (i), con un compuesto de férmula §

5 endonde X, Y, Ly R’ aR"™ son como se definié en la reivindicacién 1y Z, s como se
define en (i)

como para obtener un compuesto de formula 3

R12
R9 l/—\\
%\ _R& R10 ,Y~\T, ,.N.,.N
)
e /| /m R11

\|’ S RS

R4 R7
R1-7>g 3

R2

10 (i) apcionalmente, poner en contacto dicho compuegsto de formula 3 con un agente
oxidante en un disclvente adesuado como para obtener el sulféxido correspondiente

de férmula 18

R12
R
e
RS R10. W™
R334 L /T // N R11
R17lf(;j

R2 18
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FIGURA 2
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RESUMEN
La invencion se refiere a los compuestos de la formula (1)

R12
R6 RQ

L. _R5 RI10.. _X. //

H k ) NN
\)\\ /\\ ~ \\\,/ ~ 8 R1I
R17(j
0]

procedimientos para su preparacion, su uso como inhibidores de S-lipoxigenasa y

S composiciones farmacéuticas que los contienen.
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Box No.1 Basis of the opinion

1. With regard to the language, this opinion has bsen Gatub|)~|lt‘t| an Iht-' hasis of:
(3 the international spplication in ihe language in which it was filed

O atransiation of the intarnational appdication into | which iz tha language of a translation furnistesd for the
puroses of international search (Rulss 12.3(a) and 32.1 (b)).

2.0 . This opinion has been establizhed taking inlo account the rectification of an obvious mistake authorized
by o notified &2 this Authodity undsr Bulz 91 (Rule 42bis.1(a)) :

(]

. With regard o wiy nucleolide and/or amino acid sequence dizclosed in the intarnational application and
necessaly to the claimed invention, this apinicn has bean established on tha basis of:

a. type of material:

00  asequence listing

[ table(s) relabad o the sequance listing
G’ b. format of material:

O on paper

\ O in electronic form

. time of filingAurnishing:
O  containzd in the international application aa fited.
O filed together with the intarnational application in electronic form.
O furished subsequently to this Authority for the purposes of szarch.

4. 0 An addition, in ths case thal more than one version or copy of a sequence listing andf;»r tablz relating therato
* has been filsd or furnished, the raauired statements that the informalion in the subsequiit o1 additional

CopiRs i3 identical to that in the application as filed of does not go bayond tha :‘lppllCd!lun as filad, as
appropriate, wers furnishied.

‘ 5. Additional comments:

Forme PCTASAS 257 (April 2007)
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Box No.V  Reasoned statement under Rule 33bis. 1(a)(i) with regard to novelty, inventive step or
industrial applicability; citations and explanations suppotting such statement ’

1.. Statement

Novelty () Yes: Claims 1-14
: No:  Claims

inventive step (1S) Yes: Claims 1-14
No: Claims

Industrial apglicability (IA) Yag: Claims 1-14
No: Claims

2. Citations and explanations

. see separate sheet

Box No. VI Certain documents cited

-1, Gertain pubdishesd documents (Rules 426551 and 70.10)
and /ot
2. Non-writtan disclosurzs (Rules 42651 and 70.9)

see form 210

Box Mo. Vill  Certain observations on the international application

The following abs2rvations on thiz clarily of the claims, daseription, and drawings or on thz quastion whethar tha
claims are fully supported by the description, are made;

see separate sheet

Form FOTASA/ 237 (Aprnil 2007)




WRITTEN OPINION OF THE Intarnational application Mo.
INTERNATIONAL SEARCHING .

AUTHORITY (SEPARATE SHEET) . PCT/R2003/054873
Re ltem |

Basis of the opinion

_ The application is dirested to pyrazche derivatives () {claims 1-5) and subject-matter
reférring to them (claims 6-14). ‘

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step
or industrial applicability; citations and explanations supporting such statement

1 Claim 10 refates to a subject-matter consideied by thia Authority to be covered by
the pravisions of Rule 59.1(iv)/67.1(iv) PCT. The patentability can be dependent
upan the formulation of tha claim. The EPQ, for example, doeg not recognise as
patentable claims {o the uze of a compound in medical treatment, but may allow
claims to a product, in parlicular sutistances or compositions for a first or further

" medical treatment.

2 Reference is mada to the follawing documents,

- D17 WO 2008085432 A, 5 Juna 2003,
D2 WO as/11911 A, 28 Aprl 1924, cited in the application.
D3: MAND ET AL. BIGORG. MED. CHEM. LETT. 2005, 15, 2611-2615.

Under the assumption that the claimed priority i< valid, D1 is not considered as
prior art under Rule 64.1 PCT.
3  Novelty

The prezent compounds (I).diff-ar from those of D2 and D3 insofar as the pyrazols
maoiety is attached to the remaining part of the molecubs via C instead of N. The
present claimed matter is thus novel vis-a-vis D2 and D3.

4  Inventive Step

The application describes the eynthesis of certain compounds (1). According to the |

application thay are 5-lipoxygenase (5-L0Q) inhibitors and it is inter alia shown that
they inhibit the camageenan-indused eicosanoid production in the rat air pouch
(the application pages 151-188, table I, column ). Accordingly, the compounds

Fonn POTAZAL3T (Separata Sheet) (Shaet 1) (EPD-April Zoud)




WRITTEN OPINION OF THE . ‘ International application No.
INTERNATIONAL SEARCHING
AUTHORITY (SEPARATE SHEET) PCT/NBZ008/054873

(I are expectad lo be inter alia useful in the reatmant of airway diceases. D2 and
D3 disclace 5-LO inhibitors. Thiace sompounds bear hateroaryl maieties (2.g. imid-
azolyl, pyrazolyl, etc.) bonded via a nitrogen atom of the heterosycle to the re-
maining part of the malecule, wherezs in the present compounds (1) the pyrazole
is bonded via carbon. In view ¢f D2 or D3 as relevant state of the art the problem
underlying the application is seen in providing further 5-LO inhibitors. In the prior
art compounds the attachment of the heteroaryl moieties via N appears {o be an

essential technical feature, and according to D3 a replacement of N-bondad imid-
azolyl with M-bonded pyrazoly! results in a lozs of in vitio potency (table 4, Som-
pound 5; and s&stion 4.2). The replacament of a N-bonded helzroaryl moisty of
the pricrart cornpounds with the present C-bonded pyrazolyl is neither suggested

Ey the D2 and D3 nor does it app2ar abvious that the present compounds would
ratain the degired aclivity. In view of D2 and D3, th@ claimg 1-14 appear to involve
an inventive step.

Re ltem VI .
Certain documents cited

Certain published documents

Applization flu Publicztion dats _ Filing date Pricrity' date (valid claim)
Patent Ne (Fayrmenthlyear) (day/monit/ycar) (Hay/moeth/year)
WQ 2003/065493 A 05.06. 2008 14.11.2007 : 27.11.2008
D1 discloses the i ompnund” (1) which ars 2xcluded from the present claims.
Re item Vil

Certain observations on the international application

1 The term "alkyl” in claim 1 does not include cycloalkyl, contrany to what is defined
on page 3 of the description (Rule 10.1(g) PCT). This inconsistency betwasen claim
and desgcription implies that the subjected for which protection ig sought may be
different from what is defined in the claim, thereby resulting in a lack of clarity of
the claim (Article 6 PCT). '

]

The term "&-LO mediated dizease” has no clear meaning and renders the claims

Form PCTASAZA7 (Separate Sheet) (Sheet 2) (EPC- april 2005)
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WRITTEN OPINION OF THE o inemational application M.
INTERNATIONAL SEARCHING S
AUTHORITY (SEPARATE SHEET) | PCT/IB2O08/C 54873

10-12 unclear (Article & PCT). The objection could be overcome by introducing the
list of diseases of claim 123 into claims 10-12.

Form PCTASA/227 (Separate Sheet) (Theel &) (EF J-Apnil 2005)
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diseno

Comprobante de paga de las tazas establecidas

Completa D Incompleta D

N

ESOUEMA DE TRAZADO [ | (Ar. 92 Decision 486/00)

0000

e
Indicacion que se salivita un ezquerna de trazado

Datos de identificacion del zalicitante o de la perzona que presenta la solicitud
Representacion grafica de un esquemna de trazado

Cormprobants de pago de laz tazas sstablacidas

Completa D Incompleta D
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DOLAPTE GARCIA CAFLOS REYMALDO
Apoderado(@) yio Peprezentants de
PFIZER INC.

REFEREHCIA Radicaciin M. 10 OR3358
) Solizitud internacional PCT/IB2002/084873
Fecha inicio fase nacional  ZE/06/2010

Tramite 11
Evento 378
Actuacion 430

Oficio No. m 0 8 9 4 4

Como resultads del examen de forma, realizado con fundaments en @ aricula 38 de la Decisidn 488 de la
Comisidn de= 1a C'.oml.lrudad Andina, articulo 27 del Tratado de Cooperacidn en Materia de Patentes (PCT), regla
- £1 Lis del Reglaments y Circular Dnica de la Superintendancia de Industria y Comsrcio, s le comunica que:

1. La solicitud mo contiens 1a copia del documenta &n que consta la cesidn del daracho a la patente d=l inventor al
solicitante o a 3y causants, confurme a 1o establecidn por @ aiculs 26 litzral F) de la Decizion 456 ds 1a
Comnision de la Comunidad Andina. Cuando se frate de documentos olorgados en el extranjern, @stos debaran
legalizarse de conformidad con 1o dispuesto por loe arliculss 259 y M0 del Cadigo de Procedimisnio Civil,
Cuanda s trate de las declaracionss a que hace referencia la Ragla 4.17 i) del Tratado de Cooperacidn &n
Matetia de Patentes PCT., &l alcance de las tales declaracionss se determinard segun indiguen claramsnts una
cesion de derechoz del inventar al salicitants o s causante, de canformidad con lo dizpuests snoel numeral
£.2.15 del Capitulo Quinta, Titula 1« de fa Cirsular Dnica de Superintendendia de Industria y Comercio.
En cumplimiznts de lo dispuests por el arliouls 39 de la Decisiin 486, se 1e requisrs para que dentro del terminag
de dos masas siguientzs a la fecha de nolificacidn del presenta oficio, complete [ requisitos anteriormente
enunciados. En caso de na dar sumplimienta al presents requerimienta, la solicitud se considerard abandonada y
erdera su prefacidn.

7"»

rme a la dispuesio en @ numeral £.2, literal &), del capitule quinte del titulo
e 2001,

Hotifiquase &l presente oficio confy
primera Jde la Cire chr Unjfa N0 5

ALl- CARMENZAYCESPEDES DE VERGEL
Dm:v lora de Nd:vas Creacinnes (c)

16 JUL. 2010

El anterior rzquerimients fus nodifizada por fijaciin en lista de fecha

adpal1
Al contestar favor indigua al ntrere de Sede Cantro: Careera 13 Mo, 27-00 Pisos 2, 5, 7 y 10 FBX: 5870000
‘radicacion que s¢ sncusnira a continuacion Szd2 CAN Av. Cra %0 Mo, 26-55 int. 2 T31: 5000070

Call Canter £513240. Linga 01800-910165
Wab: vy sic.aov.co e-mail: info@sic.anv.co
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Doctor(a)

OLARTE GARCIA CARLDS REYHALDO
Apderado(a) yio Representants de
PFIZER INC.

REFEREHMCIA Radicaciin Hi. 10 DE3388
Salicitud internacional PCT/IR2O0DS/ME4RT 3
Fecha inicio fase nacional Z8/08/2010

Trarmite 11
Evento 378
Actuacién 430
Oficio No. E 0 8 9 4 5
Teniends en cuenta que 2l capitulo reivindizaions presentado eaceds de disz reivindicaciones, &s necssario qus

cancelz la tasa establecida por cada reivindicascién adicional pressntada, de conformidad con 1o dispuzsts en la
resclucidn de 1asas vigents para la fecha de presentacian de la solicitud, so pena de que na sean tenidas &n
cuenta dentro del presents tramite administrativo,

En consecusncia, can fundaments en o pravists por &l articuls 12 del Sadigo Contencioso Administrative, s le
requisre para que dentro del térming de dos (2) meses siguientzs a la fecha de notificacion del presente cficia
atiznda & requerimients agui sefialade. Lo anterior, con el alcancs qus para tal efects establecs @l articulo 13 de

la mizrma codificacion, respects de: 1as reivindicaciones adicionales.

Hotifiqueses &l prasents oficia conforme a lo dispussta en el numeral 5.2, litsral @), del capitulo quinto del titulo
primers de la Gircular Unica N° 10 de 2057,

ALI CARMENZA CESPEDES DE VERGEL
Diractora de Nusvas f:'{aaciones ()

. {6.JUL. 200

El antarior requarimiznts fus notificads por fijacidn an lista de fe

adpati
Al coniastar favor indique & ntmero Jd2 Sude Centro: Carrera 13 Mo 27-00 Pizos 2, §, 7y 10 PBY: 5070000
radicacion que s& Tncuanira a continuacion Szde CANE Av. Cra 50 Ho. 26-55 Int 2 Tzl 5330070

Call Cznter 6513240. Lincs 01£00-91165
Web: wanv.sic.aov.co a-mall: info@sic.aov.co



