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] |Documento de casidn dal inventor al solicitants o a su causanta.
|Declaraciones.

Copia d2 la solicitud internacional (Resumen, descripeidn, reivindicacionas, dibujos).
Traduccion de fa solicitud international al castellano (Resumen, descripeion, reivindicaciones, dibujos).
Copia del examen prefiminar internacional efecinado por la Autoridad Internacional de Evamen Prefiminar (IPEA).
E::]Traduccié-n det examen prefiminar internacional efectuado por ia IPEA.
ED»& ser el caso, copia del contrato de acceso.
Cie ser ¢l caso, documento que acredite Ia licencia o autarizacion d2 uso de conocimiantos tradicionales de las
comunidades indigenas.
DD& ser el caso, cerificado de depdsito del material biclbgico.
[[XJArte final 12x12
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CASTELLANOS & COLTDA
ABOGADOS
Calle 94 A No. 7 A-09
Bogota, D.C. - COLOMBIA

ANEXO #1
INVENTORES

1. UWE HEINELT
Sanofi-Aventis Deutschiand GmbH
65926 Frankfurt am Main
ALEMANIA

2. VOLKMAR WEHNER
Sanofi-Aventis Deutschiand GmbH
65926 Frankfurt am Main
ALEMANIA

3. MATTHIAS HERRMANN
Sanofi-Aventis Deutschiand GmbH
65926 Frankfurt am Main
ALEMANIA

4. KARL SCHOENAFINGER
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

5. HENNING STEINHAGEN
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA

6. BODO SCHEIPER
Sanofi-Aventis Deutschland GmbH
65926 Frankfurt am Main
ALEMANIA
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G.HOLLMANN RESTREPO
ABOGADOS LTDA
The undersizned  SANOFL AVENTIS... ., acting om
behalf of and represendng of ... ..., domiciled
in 174 Avenue de France, 75013 PARIS, FRANCE,
hereby .
appoint(z)  LUIS  PATINOQ LEYVA and/or
GUSTAVO HOLLMANN RESTREPO, domiciled in
Bogotd D.C, Republic of Caulambia , a2 cur oue and
legal artorney with the necessary powers:
D To apply oo the administrative, judicial and police
authoritier of the Republic of Colombia, in any instance
or appeal, for obtaining regisiration of parent;,-weline.
micdelss--industrial — designs—and - models - commercial
encigns and marnes, orademarks, slogans, health. licenses,
copyrights and- -domain  names az well a3 dheir
assiEnments, extension?, renswalk and changes of name;
2) To prepare, apply for, cbrain, execus and register
contractz, heenses, authoriadons and regisuadons of
sny kind; 3) To intzrvene as plaineff or defzndang, in any
astance ot appeal, before any judge, court, eibunal,
corparation, public officer or authority in any judicial,
administravive v police action, such as: acdon dealing
vith cammercial ensigns and names; appeeitions against
trademark registrations; caducity and nullity actons;
racovery actions, actions arsing from obtainment and
working of lcernse agrecments; actions dealing with
unfair competitiong criminal actions; actions claiming
indemnity for damagzs, complaing: ar remarks cn all
sort of indvueeial property matters; the performance of
precaunsnary measures, and in any other similar action,
measur: or appeal relaved o incellectual property
matters.
To this effect, T (we) hereby authorize him to file
applicad.nz, make dezcripdens, proeses, amendments,
declararions, wpposidon:,  cancellagions, appeals and
claime; vy pay razes, quatas and liens a provided by
Low; to waive or abandun granted righe or righis in
jozss of bemg granced, o receive all kind of
"thcuments and secunities; 6o oue the respectve releases
and, in genzral, to take, before said authorities, peranent
stepz 6o the above mendoned purpascs and ke all
mzazure: they may desm advisable o protect my (sug)
interests, with all acher necescary legal faculdes, and 1
(we) hereby declare az good and valid whacever che
attzanzys shaald da o my (ur) benefic
This prwer comprizes the authority 6o radfy cr confirm
on my (our) behalf any action, as well & the faculty of

ecaiving,  desisiing,  ransaciing, COMpPromising,
cubstimting — and  revoking  subsdmtions, taking

natifications, and appointing judicial o1 extra-judicial
attomeys. /’ ‘
Signed in Paris on chis [14day of DelemBer of 2006,
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G HOLLMANN RESTRERO U U
ABOGADOS LTDA

Vi (nosstree) , obrando en nomibre
Propin y reprecentacion de,
con domicilio en ) nombra(amac) a
LUTS PATINO LEYVA y,'» GUSTAVO HOLLMANN
RESTREPQ, con domicilio en Bogord DUC, Repiblica dz
Colombia, apoderads verdaders y legal, con pader ecpecial,
amplin y suficiente: '

1) Para recabar de by oficings y autoridades colzmbianas
adminiserativas, judiciales y de policta en cualquisr instancia o
recursy, b obiencidn de patenies de invencién, mindelss da
utilidad, dibujoz y modelos industriales, registra de mareas,
regisd de lemas comerciales, depdeivn de nomibres y
envefiaz comerciales, regiswos sanivanss, derechos de autar y
nombres de dominio &l come sus nwspasce, prémagas,
renovaciones y cambios de nomibrey 2) Elaborar, wramitar,
solicicar, abiener, realizar, ejecatar y regictiar contratos,
licencias, ausmizaciones y reglion de cualesquizra cles; 3)
Intervenir como demandantz o como demandade en
enalquier instancia y recursc: y ante cualquicr juez, entidad,
corporaciin, funcionaia piblico o autardad en acciones
judiciales, administrativas y de policia, tales como acciones
derivadaz de nombre o ensefia comercides; acciones
revindicatorias; acciones dervadas de la obtencidn o
sxploacion de licencias; acciones de competencia desleal,
demandas penales y civiles; acciones de indemmizacién de
petjuicios, reclumos, u cbservaciones a cualquier asunes
sobre propiedad inzlectual; al jercicio de medidas caneelares
¥ cualesquicra ottas acciones, medidas o recursos similares
relwiznados con h propiedad intelecwal,

A este efecon, by facultamees para elevar solicituder, formular
descripciones,  enmiendas, prowercas,  declaraciones,
aposicionss, cancelaciones, apelaciomes v rec amos; pagar
IMpuestar, CUGlas y gravimenes prescritos por la Leys
reminciar o desisdr a derechos concedidos o en curss de
concesion; recibir toda claze de documentas y valores dando
al descargo imspective, v en general, para dor ance dicha
aueoridades wdoe los pasos necesarias al efecrs indicads ¥
wrnas eodas T medidas que creyeren conducemes al
resguarde de mis (nusswos)  inereses, con todas lag
facultades necesaias, y por este documents desde ahora
declarciames) vilids y buens tade cuanea loe apoderadas
hicieren en mi (nuestro) beneficio,

Este poder comprende b faculead de rarificar, o confirmar en
mi (nuesae) nombre lo acmiads, asi comae b facultad de
recibir, desistir, ransigir, comprometer, swstituir y revecar
sustimiciones, recibir nodficaciones y nonibrar apaderados

judiciales o extrajudiciales.

”ﬁirma(lc» en Parte el Jde de .

s i e Hervé POMMERY

. Bagots 0.0 . Colombie.
19 J9b 2010
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APOSTILLE
(Convention de La Haye du 5 octobre 1961)

1. République francaise

Le présent acte public
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EDGAR HERMES PAIXAO PARDO 00009

Traductor oficial - Traducteur assermenié

Espaiiol - I'rancés
Frangais - Espagnol

Traduccidn oficial, parcial, de un documenio que me fue presentado en
lengua francesa, trabajo realizado en funcion de mi carao de u.mdudm oftcial de
esta ciudad de Santafé de Bogota.

Contenido del documento:

PODER de SANQF] 4 VENTIS, 174, Avenue de France, 75013 Paris,
Francia, para Luis Patifio Leyva y/o Gustavo Hollmann Re Restrepo.

Firma ilegible, Josiane Metlier.

El suscrite, Hervé Pommery, notario en Paris, autentico la firma de Josiane
Merlier. Esta autenticacién ne, implica aceptacian del contenido del documento.
Firma ilegible v sello de la notaria. Paris, 19 de febrera de 2007,

Apostillas. (Convencidn de La Haya del 5 de octubre de 1961 ).

I. Republica Francess. FI presente docuinento piblico. 2. Fue firmado por
el sefior Pommery. 3. Actuando en calidad de notario. 4. Lleva el sello de la
notaria.

CERTIFICADO:
3. En Paris, 6. F1 20 de diciembre de 2006 y el 22 de febrera de 2007. 7.

Por el Procurador General de la Corte de Apelaciones de Paris, 8. bajo los

nimeros 174190 v173350. 2. Sello de la © orte. 10. Firma ilegible.

La apostille confirma tnicamente Ia autenticidad de la firma, del sello o
estampilla que esti sobre ¢ documento, N significa que ¢l contenido del
documento &3 correcto o que la Repiblica Francesa apruebe su contenido.

Era todo cuanto contenia el documenio. Es una traduccion fiel y parcial’

0 N‘II’)[U:HLIC!
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(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY {(FCT)

(19 World Intelleciual Property

(43) Intermational Publication Date

Organization
International Bureau

13 August 2009 (13.08.2009)

000008

{10) International Publication Number

WO 2009/097970 Al

(51

n
22)
25)
26)

30

(71)

(72)
{75)

International Patent Classification: {74)
COD 487 04 (2005.01)  AIP 702 (26005.01)
AGIK 31,3025 (2006.01)

futernational Application Number:  PCT/EP2009/000406 (. 8h

International Filing Date: 23 January 2009 (22.01.200%)

Filing Language: German
Pablication Language: German
Priority Data:

03200112.5 3 February 218 (05.02.2008) EpP
-Applicant (Jor ol dzsignated States except US): SANOFI-

AVENTIS [FR/FT']; 174, avennz de France, F-75013 Paric (8h
(FR).

Inventors; and

Inventors/Applicanis (or US only): HEINELT, Uwe
[CB/DE); /o Cancfi-Avenids Deutschland GmbH, 63926
Franlfurt am Main (DE). WEHANER, Vollanur [DE/DE],
¢/o Sancii-Aventis Deutsehland GmbH, 63976 Frankfurt am
Main (DE). HERRMANN, Maithias [DE/DE]; o/c Sancfi-

Aventic Deuntschlund GmbH, 65925 Franlfivt am Mazin
(DE). SCHOENAFINGER, Karl [DE/DE]; ofo Sanofi-
‘Aventis Dwevicchlond GmbH, 65920 Frankfurt am Main -

(DE). STEINHAGEN, Henning [DE/DE]; c/o 3anofi-
Aventic Deuizchland GmbH, 65926 Frandfurt am Main
(DE). SCHEIPER, Bodo [DE/DE]; c/o Samofi-Aventis
Deutzehland GmbH, 5926 Froukfurt am hMain (DE).

Agent: THEN, Johann; /o Sanofi-Aventis Deutcchland
GrokH, Patents Germany, Industriepark: Hachst, Geb. K
30, 65926 Franldfurt am Main (DE).

Designated states (unless otharwise indicated, for evary
Eind of netional protzciion availoble): AE, AG, AL, AM,
AQ, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ, CA,
CH, CN, 00, CR, CU, £Z, DE, DE, DM, D0, DZ, EC, EE,
Ef, ES, FI, 3B, GD, GE, GH, GM, GT, U, 1R, HUJ, ID,
IL, IN, IS, JP, K32, LG, EM, KN, KP, KT, EZ, LA, LG LE,
Lr, LS, LT, LU, LY, MA, MD, ME, MG, MK, MN, MW,
LY, MY, MZ, NA, 1G, NI, 1O, NZ, OM, PG, PH, PL, PT,
RO, RS, RU, 52, 8D, 3F, 3G, SE, SL, SM, ST, SV, 57, T3,
T, TH, TIL TT, T2, UA, 183, US, UZ, VC, VN, ZA, M,
zw.

Designated states (unless ctharwize indicatzd, for every
kind of regional protection available)l: AFIPO (BW, GH,
GM, FE, L3, MW, MZ, NA, 8D, 3L, 8Z, TZ, UG, ZM,
ZW), Burnsion (AM, AZ, BY, E13, K2, MD, R, TJ, T™),
European (AT, BE, BG, CH, CY, CZ, DE, DI, EE, ES, Fl,

* FR, GB, GR, HR, HU, [E, IS, IT, LT, L1J, LV, M, MK,

MT, ML, NO, FL, PT, B0, SE, 3L, SE, TF), OAPI (BF, E),
F, 06, CL CM, GA, GN, G, GW, ML, MF, 1E, 313, 1D,
TG).

Published:

with international search report (Article 21 ()

09/097970 A1
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As printed

(549) Titde: TRIAZOLOPYRIDAZINES AS PARL INHIBITORS, PRODUCTION THEREQF, D USE »§ MEDICANENTS
(54) Bezelchnuny; TPIAZGLOPYRIDAZING ALS FAR{-INHIBITOREY, [ARE HEPSTELLUNG UND VERWEMDUNG

ALS
Q1

/
RN N/EQ st F5
N o
R Xy N R6
R3 o R8 R7

(57T) Abstract: The jnvestien relaies 13 compunds of fonsle (1) thr heve an mtithrombetic ectivity and perieulnrly inhibit pro-
teme-parivared receptar 1, meahads for the produsiice thereof, and the use theresf as medicsnpents,

(57) Zussmmenfassung: Dis Enindung beriflt Verbindungen der Porma) (T) mit matitheombotissher Adtivithy, die nsbesonders
den Proteass-oktivieren Rezspioe 1 inhibleren, Verfibmen zu ihrer Hasieluag ma Verwendung derselben als Ar=oziminel.
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WO02009/097970 PCT/EP2009/000406

Triazolopyridazines as PARI inhibitors, production thereof, and use as medicaments

5  The invention relates to novel compounds of the formula I

Q!
Ri_ _N ,« R4
Ny NQ2 - R5
V4
0
R3
R8 R7 where R1, R2, R3, R4, RS,

R6, R7, RR, Q1, Q2 and Q3 are each as defined below. The compounds of the formula I have
antithrombaotic activity and inhibit especially protease-activated receptor 1 (PAR1). The
invention further relates to a process for preparing the compound of the formula I and to the

10  use thereof as a medicament.

Protease-activated receptor 1 (PAR1) is a thrombin recéptor which belongs to the class of
G protein-coupled receptors (GPCR). The gene for PARI is located on chromosome 5q13,
consists of two exons and covers a region of about 27 kb.

15  PARI is expressed inter alia in endothelial cells, smooth muscle cells, fibroblasts, neurons
and human blood platelets. On blood platelets, PAR1 is an important receptor of signal
transmission and is involved in initiating the aggregation of blood platelets.

Activation of the PARS takes place by proteolytic elimination of part of the N terminus of the
PARs, thus exposing a new N-terminal sequence which then activates the receptor
20  (Pharmacol Rev 54:203-217, 2002).

The coagulation of blood is a process for controlling blood flow which is essential for the
survival of mammals. The process of coagulation and the subsequent breakup of the clot after
wound healing has taken place starts after damage to a vessel and can be divided into four

25  phases:

1. The phase of vascular constriction: the blood loss into the damaged area is reduced

thereby.
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2. The next phaze is that of platelet adhesion to the exposed vollagen in the subendothelivm.
Thiz primary adhesion to the mabix activates the platelets, which then secrete various
activators which lead to enhancement of the activation. These activators additionally
stimulate further recruitment of new platelets to the site of vessel damage and promote
platelet aggregation. The platelets aggregate at the sife of vessel wall damage and form a still
loose platelet plug. Activation of platelets further leads to presentation of phosphatidylserine
and phosphatidylinositol along the cell membrane surfaces. Exposure of these phosphoelipids

15 essential for binding and activating the multienzyme complexes of the coagulation cascade.

3. The initially still loose platelet aggregate is crosslinked by fibrin. If the thrombus
comprises only platelets and fibrin, it is a white thrombus. If red blood corpuscles are

additionally present, it is a red thrombus.
4. After wound healing, the thrombus is broken up by the action of the protein plasmin.

Two alternative pathways lead to the formation of a fibrin clot, the intrinsic and the extrinsic
pathway. These pathways are initiated by different mechanisms, but in a later phase they
converge to a common pathway of the coagulation cascade, Formation of a red thrombus or a
clot on the basis of a vessel wall abnormality without wound is the result of the intrinsic
pathway. Fibrin clot formation as reépolise to tissue damage or injury is the result of the
extrinsic pathway. Both pathways include a relatively large number of proteins which are

known as coagulation factors.

The infrinsic pathway requires coagulation factors VI, IN, X, XT and XTI and prekallikrein,
high molecular weight kininogen, calcium ions and phospholipids from platelets. Each of

these proteins leads to activation of factor X.

The intrinsic pathway is initiated when prekallikeein, high molecular weight kininogen, factor
XT and XII bind to a negatively charged surface. This moment is referred to as the contact
phase. Exposure to a vessel wall eollagen is the primary stimulus of the contact phase. The

result of the contact phase processes 15 conversion of prekallekrein into kallekrein, which in
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3
turn activates factor NXII Factor XIIa hydrolyzes further prekallekrein to kallekrein, so that
the result is activation. As the activation of factor XII increases there is activation of factor
XTI which leads to release of bradykinin, a vasodilator. The initial phase of vasoconstriction is
terminated thereby. Bradykinin is produced from the high molecular weight kininogen. In the
presence of Ca ions, factor Xla activates factor IX. Factor IX is a proenzyme which
contains vitamin K-dependent, c-carboxyglutamate (GLA) residues. The serine protease
activity becomes evident after Ca®" ions have bound to these GLA residues. Several of the
serine proteases in the blood coagulation cascade (factors I, VII, IN and X)) contain such
vitamin K-dependent GLA residues. Factor INa cleaves factor X and leads to activation to
factor Na. The precondition for the formation of factor INa is the formation of a protease
complex of Ca™ ions and factors VIIa, TXa and X on the surface of activated platelets. Oune
of the reactions of activated platelets is the presentation of phosphatidylserine and
phosphatidylinositol along the surfaces. Formation of the protease complex is made possible
by exposure of these phospholipids. In this process, factor VIIT acts as a receptor for factors
INa and X. Factor VIII therefore represents a cofactor in the coagulation cascade. Activation
of factor VIII with formation of factor VIIa, the actual rc:;*-eptor, requires only a minimal
amount of thrombin. As the concentration of thrombin increases, factor VIIIa is finally
cleaved further, and inactivated, by thrombin. This dual activity of thrombin in relation to
factor VIII leads to the protease complex formation being self-limiting and thus the blood

coagulation being localized.

PAR1 and PAR4 play a central role in the activation of human blood platelets by thrombin;
activation of these receptors leads to morphelogical changes in blood platelets, release of

ADP and aggregation of the blood platelets (Nature 413:26-27, 2001).

PAR] inhibitors are described for example in the European patent applications EP1391451 or
EP1391452, the US patent applications US 6,063,847 and US 2004/152736, and the

international application WO 03/089428.

The compounds of the formula T show a high specific iphibition of protease-activated
receptor 1 and are notable, compared to compounds from EP1391451, for better membrane

permeability, for example through cells of the intestine wall, which can contribute to better
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bioavailability.

The compounds of the formula I are therefore suitable for prophylactic and therapeutic use in
humans suffering from disorders associated with thromboses, embolisms, hypercoagulability
or ﬁbfotic alterations. Examples of such disorders are thrombosis, deep vein thrombaosis,
pulmonary embolisms, cerebral infarction, myocardial infarction, high blood pressure,
inflammatory disorders, theumatism, asthma, glomerulonephritis or osteoporosis. The
compounds of the formula I can be employed for secondary prevention and are suitable hath
for acute and for long-term therapy.

The compounds of the formula I can also be employed in combination with active ingredients

which act by antithrombotic plﬁlciplés different from PARL.

1) The invention therefore relates to a compound of the formula I

| N
R1_ _N / R4
:[/ \N/<NQZ a1
X SN R6 0

A /
R3 ° s R7

and/er any sterecizomeric or tautomeric forms of the compound of the formula T and/or
mixtures of these forms in any ratio, and/or a physiologically compatible salt of the
compound of the formula I, where

(1 is a hydrogen atom, -( C1-Ca-alkyl, <(C 3-Ci)-cycloalkyl, -OH, -0-(C1-Cil-alkyl or -O-

(C3-Cg)-cycloalkyl, where alkyl and cyeloalkyl are each unsubstituted or mono-, di-

or trisubstituted independently by
-(C1-Cq)-alkyl, -((13-Cgr-cycloalkyl, OH, -0-(C-Cg)-alkyl or

-0-(C3-C)-vycloalkyl, where some or all of the hydrogen atoms in alkyl or
cycloalkyl may be replaced by fluorine,

(2 and Q3 are the same or different and are each independently a hydrogen atom, - Ci-Cg)-
alkyl or -(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in alkyl or

cycloalkyl may be replaced by fluorine,
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" R1,R2 and R3 are the same or different and are each independently

a hydrogen atom, ~(C1-Cg-alkyl, -(ng-C"o'i")-cycloalkyl, -0~(C1-Cg)-alkyl,

-0-(C3-Cg)-cycloalkyl, +(Cy-Cy)-alkylene-C(0O)-N(R11)-R12,
~(Co-Cyq)-alkylene-Ci-0-R11, ~(Cy-Cy)-alkylene-C(0)-R11,

«(Co-Cp-alkylene-N(R11)-R12, -(Co-Cy)alkylene-N(R1 1)-C(0)-R12, halogen, OH,
-CN, -NO»>, -50-~CH3, -S01CF3, -SFs, -Si[-(C'1-Cy)-alkyl]3,
~(C1-Cg)-alkylene-0-(Cy-Ci)-alkyl, -0-(C1-Cg-alkylene-O-(C1-Cg)-alkyl,
-0-(Cq-Cy)-alkylene-( Cg-Cp4)-aryl where aryl is unsubstituted or mono-, di- or
trisubstituted independently | by -0-(C1-Cg)-alkyl,
~( CpC.;)-aikyl,i OH, -« C3-C(5)-cycioalky'1 or -0-(C3-Cgl-cycloalkyl, ~0-(C1-Cy)-
alkylene-(C3-Cg)-cycloalkyl, -(C4-C 5)-Het,
where Het is unsubstituted or mono-, di- or trisubstituted independently by -(C1-Cy)-
alkyl, -(C3-Cg)-cycloalkyl, OH, -04Cp-Calalkyl or -0O~(C3-Cg)-cycloalkyl, or
~0-(C1-Cg)-alkylene-0-(Cy -Cg)-alkylene-O~(C|-Cg)-alkyl,

where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted  independently by -(Cy-C jr-alkyl, -(C3-Cgloycloalkyl, OH, -0O-
(C1-Cg)-alkyl, -(C4-Cqyq)-aryl where aryl is unsubstituted or mono-, di-, ti-, tetra- or
pentasubstituted independently by halogen,
-(C1-Cq)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,

«(C4-C15)-Het where Het is unsubstituted or mone-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cy)-alkyl,
-(C3-Cg)-cycloalkyl, OH, -O-( Ci-Cg)-alkyl or -O-(Cj—Cd)-cycloa.lkyl, or
-0-(C3-Cg)-cycloalkyl, or

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkylimay be

replaced by fluorine, or

R1 and RZ or R2 and R3, together with the ring atoms to which they are each bonded, form a

5- to 8-membered ring, where the ring consists only of carbon atoms or 1, 2 or 3 of

[
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6
fhese atoms are replaced by nitrogen, Oxygen of sulfur atoms, where the ring is
unsubstituted or mono- Or disubstituted independently by -(Cq-Cy)-alkyl, (C2-CR)-
cycloalkyl, OH,
-0-(C1-Cg)-alkyl or -D~(C—3-C‘-g’)-cycloa]}:yl, where some or all of the hydrogen atoms
in the 5- to S-membered ring formed, and in alkyl or cycloalkyl, may be replaced by
fluorine,
and RI12 are each independently 2 hydrogen  atom, «(C1-Cg)-alkyl,
«(C3-Cg)-cycloalkyl, (C-C.g)-alkylene-( C-C4)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by
-0-(Cq1-Cg)-alkyl, -(C1-Cg)-alkyl, 0O, «(C3-Ci)-cycloalkyl or
-D—(C3—C6)-cycloa]kyl, |
~(Co-C4)-alkylene~( (C4-C15)-Het where Het is unsubstitwted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen,
-(C-Cy)-alkyl, -(C3-Ce)-cycloalkyl, OH, -0-(C1-Cgr-alkyl or
-0-{C3-Cg)-cycloalkyl,
-S0,»CH3 or -SO2CF3,
where some or all of the hydrogen atoms in allzyl, alkylene or cycloalkyl may be

replaced by fluorine, or

k11 and R12 in the "N(R11)-R12" and "N(R11)-C(O-R12" fragments represent a 5- to 8-

membered ring which is formed together with the nitrogen atom "N" or the "N-C()"
group to form cyclic amines, imides or lactaws which contain up to 2 further
heteroatoms from the group of N, O and §, where the ring is vnsubstituted or mono-
or disubstituted independently by «Cp-Cpr-alkyl, «{C3-C)-cycloalkyl, OH,
-0-(C1-Cg)-alkyl or -0-(C3-Cg5)-cycloalkyl, where some or all of the hydrogen atoms
in the 5- to S-membered ring formed, and in alkyl or cycloalkyl, may be replaced by

fluorine,

R4, R3, R6, R7 and RS are the same or different and are each independently a hydrogen

atom, -(C1-Cg)-alkyl, - (33—C6)-cycloa]}:yl, OH, -CN, -NO1,

_0-(C1-Cg)-alkyl, -O-(Cy-Cg)-eycleatiyl, {(C-C.g-alkylene-(CO)-NR2D-R22,

000014
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-S04CHj3, -SO2CF3, Co-Caralkylene-C(0)-0-R21 , alogen, -SF3,

-( CO-C4)~alkylene-C(fC))-FJ I, —(TC(,-C_.],)-alkylene-N(RB 1)-R22,
-( Co-Cp-alkylene-N(R21 1-CLON)-R22, - -Cgr-alkylene-O~(Cy -Cg)-alkyl,
-( CO-C(,)-alkylene-O-(C 1-Ci)-alkylene-Q-(C 1-Ci-alkyl, -Si[+(C)-Cy)-alkyl] 3,

~( C(,-C,;)-a]ky]ene-ﬂ-(fc 1-Cy-alkylene-(C 3-Cg)-cycloalkyl,
-( C()-Cﬁ)-alkylene-O-(Co-Cé)-all-:ylene-(cd-cf1 4)-aryl where aryl is unsubstituted or
mono-, di- or tn'subﬁtuted independently by -0-(Cp-C)-alkyl, «(C1-Cy)-alkyl, OH,
(Ca-Cg)-cycloalkyl or “0-(C3-Colcycloalkyl, or ~(C4-Cy5)-Het where Het is
unsubstituted or mono-, di- or trisubstituted independently by -0-(C 1-Cg)-alkyl,
-(C1-Cy-alkyl, OH, «C3-Ci)-cycloallyl or -0-(C3-Cg)-cycloalkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- 6r
trisubstituted independently by -(C1-C q)-alkyl, -(C3-Cghcycloalkyl, OH, -O~(C1-
Cgl-alkyl, -( Ca-C1y)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
Pentasubstituted independently . by halogen,
-(C1-Cyq)-alkyl, «(C3-Cg)-cyeloalkyl., OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
-(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or Ppentasubstiiuted
independently by halogen, ~(C1-Cy)-alkyl,
-(C3-Cg)-cyeloalkyl, OH, -0~(C-C¢)-alkyl or -0-(C3-Cg)-cycloalkyl, or
—O-(C3-C5)-cycloalkyl,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or

R4 and RS, RS and R6, R6 and R7 or R7 and RS, together with the ring atoms to which they
are each bonded, form a 5- to S-membered ring, where the ring consists only of
carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or sulfur
atcms, where the ring is unsubstituted or mono- or disubstituted independently by
~(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in the 3- to 8-

membered ring formed, and in’ alkyl or cycloalkyl, may be replaced by fluorine,
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and R are each independently a Thydrogen atom, -(Cp-Cg-alkyl,
~(C3-Cg)-cycloalkyl, -(Cy-Cy)-alkylene-(Cs-Cpq)-aryl where aryl is unsubstituied or
mono-, di- or trisubstituted independently by
-O-((1-Cg)-alkyl, -(C1-Cy)-alkyl, OH. -(C3-Cg)-cyeloalkyl or
-0-(C3-Cg)-cycloalkyl,

-(Cy-Cy)-alkylene~(C4-C1 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-
or pentasubstituted independently by halogen,
-(Cq-Cq)-alkyl, -(C3-Cglcycloalkyl, OH, -0-(C1-Cgl-alkyl or
-0-(C3-Cg)-cycloalkyl,

-S02CH;3 or -S0»CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by fluorine, or

R21 and R22 in the "N(R21)-R22" and "N(R21)-C(0)-R22" fragments represent a 5- to S-

2)

membered ring which iz fonmed together with the nitrogen atom "N" or the "N-C(0)"
group (o form cyclic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubstituted or mono-
or disubstituted independently by ~(Cy-Cyl-alkyl, -(C3-Cgl-cycloalkyl, OH,
-0-(C1-Cgh-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms
in the 5- to S-membered ring formed, and in alkyl or eycloalkyl, may be replaced by

fluorine.

Preference is given to a compound of the formula I wherein

01, 2 and Q3 are the same or different and are each independently a hydrogen atom, -(C-

Ao

Cg)-alkyl or -(C'3-Cg)-cyeloalkyl, where some or all of the hydrogen atoms in alkyl or

cycloalkyl may be replaced by fluorine,

R1, R2 and R3 are the same or different and are each independently

hydrogen  atom, -(Cy-Cglralkyl, -(C3-Cgreycloalkyl,  -O-(Cy-Cgi-alkyl,

-0-(C3-Cg)-cveloalkyl, -(Cy-Cypralkylene-CiO)-N(R11)-R12,
- C(}Cg,’)-al}:ylene-C(O)-O-R1 I, -(Cp-Cy)-alkylene-C(O)-R11,
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9
-(Cp-C pr-alkylene-N(R11)-R12, «(Cg-Cy)-alkylene-N(R11)-C(O)-R12, halogen, OH,
-CN, -NO, -S0-CH3s, -SONCTEy, -SFs. -Si[-(C'1-Cyq)-alkyl]3,
-(C1-Cg)-alkylene-O-(Cy-Cgr-alkyl, -0-{C-Cg-alkylene-O-(C -C)-alkyl,
-0-(Cp-Cyg)-alkylene-(Cg-Cpy)-aryl where aryl is unsubstituted or mono-, di- or

trisubstituted independently by -0-(C-Cg)-alkyl,

~C1-Cyq)-alkyl, OH, -(C3-Cg)-cycloalkyl or -0-(C3-Cg)-cycloalkyl,

-0-(C1-Cg)-alkylene~(C3y-Cg)-cycloalkyl, -(C4-C15)-Het,
where Het is unsubstituted or mono-, di- or trisubstituted independently by -(C1-Cy)-
alkyl, -(C3-Cgl-cycloalkyl, OH, -0-(C-Cgralkyl or -O-(C3-Cg)-cycloalkyl, or
-0-(Cy —(Z‘.gf)—a]l:ylﬂle-()-((:". 1-Cegr-alkylene-0-(C'-Cg)-alkyl,

where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
tiisubstituted independently by -(Cy-Cy)-alkyl, -(C3-Cgr-cycloalkyl, OH. -O-«Cjy-

Ce)-alkyl, -(Cg-Cyg)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or

pentasubstituted independently by halogen,
-(C1-Cq)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-{C1-Cg-alkyl or

-0-(C3-Cg)-cycloalkyl,

-(C4-Cy5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-Cq)-alkyl,
-(Cx-Cy)-cycloalkyl, OH, -O-(C1-Cgl-alkyl or -O-(C3-Cgl-cycloalkyl, or
-0-(C3-Cg)-cycloalkyl, or

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by fluorine,

with the proviso that at least one R1, R2 or R3 is not a hydrogen atom or

R1 and R2 or R2 and R3, together with the ring atoms to which they are cach bonded, form a

5- to S-membered ring, where the ring consists only of carbon atoms or 1, 2 or 3 of
these atoms are replaced by nitrogen, oxygen or sulfur atoms, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-Cy)-alkyl, -(C3-Cg)-
cycloalkyl, OH, -0-(Cp-Cg)-alkyl or -0-(C3-Cgh-cycloalkyl, where some or all of the

hydrogen atoms in the 5- to S-membered ring, in alkyl or cycloalkyl may be replaced

8
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by fluorine,
Ri1 and RI2 are each independently a hydrogen  atom, -(C1-Cg)-alkyl,

(C'3-Cg)-cycloalkyl, Cg-Cgralkylene-(Cg-Cy pr-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by

5 -0-(C1-Cg)-alkyl, (C1-Cylalkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,

(Cy-Cy)-alkylene-(Cy4-Cy 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen,
~(C1-C 4y-alkyl, -(C3-Cgreycloalkyl, OH, -0-(C1-Cg)-alkyl or
10 _0-{C3-Cg)-cycloalkyl,

-SO>(CHj or -SO2CF3,
where some of all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R11 and R12 in the "N(R11)-R12" and "N(R11)-C(("-R12" fragments represent a S- to 8-
15 membered ring which is formed together with the nitrogen atom "N" or the "N-(CO)"
group to form cyclic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubstituted or mono-
or disubstituted independently by -(Cy-Cyi-alkyl, -(C3-C6)-cycloa]kyl, QH,

-0-(C1-Cg)-alkyl or -0-(C3- Cg)-cycloalkyl, where some or all of the hydrogen atoms

20 in alkyl or cycloalkyl may be replaced by fluorine,

R4, RS, R6, R7 and RS are the same or Jifferent and are each independently a hydrogen
atom, -(Cy-Cg)-aliyl, -(C3-Cg)-cycloalkyl, OH, -CN, -NO»,
-O-(C1-Cgpalkyl, -0-(C3-Cglcy veloalkyl,  -(Cp-Cyq)-alkylene-(CO)-NIR21)-R22,
-SOHCH;, -S01CF3, - C[.-C‘-_{)-alkylene-C.(D)-O-R’l1, halogen, -SF3,

25 -{Cg-C4)-atkylene-C(O)-R21, -(Cip-Cy)-alkylene-N(R21)-R22,
-(Co-C.p)-alkylene-N(R21)-C(0)-R22, «(C1-Cx)-alkylene-0-(Cq -Cg)-alkyl,
-(Cy-Cg)-alkylene-O-(Cq -CG')-alkylcne-O—(C 1-Ce1-alkyl, -Si[-(Cj-Cy)-alkyl]s,

(Cg-Cg)-alkylene-O-(C'1-C g)-alkylene- (C3-Ceg)-cycloalkyl,
0-“6 -4 €

-(Cy-Cg)- a]l;ylem.-(' -(Cp-C)- alkvlun.-u ¢-C141-aryl where arvl is nnsubstituted ot
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mong-, di- or trisubstituted independently by -0~ 01-Ci)-alkyl, -(C1-Cyg)-allzyl, OH,
«(C3-Caleycloalkyl or -0-(C3-Cg)-cycloalkyl, or -(C4-C15)-Het where Het is
unsubstituted or mono-, di- or irizubstituted independently by -O-(Cp-Cg)-alkyl,
~(C1-Cq-alkyl, OH, (C3-Ci)-cyeloalkyl ar -0-(C3-Cg)-oycloalkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or

trisubstituted independently by -(C[-Cy)-alkyl, -(C3-Cer-cycloalkyl, OH, -O-(Cy-

Cglalkyl, -(Cs-Cqyg)-aryl where aryl is unsubstitated or mono-, di-, tri-, teftra- or

pentasubstituted idependently by halogen,
-(C1-Cy)-alkyl, -(C3-Cg)-cycloalkyl, OH, -O-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,

«(C4-Cy5)-Het where Het is unsubstituted or mono-, di-, ri-, tetra- or pentasubstituted
independently by halogen, ~(C1-Cy)-alkyl,
«(C3-Cg)-cycloalkyl, OH, -0-(C1-Cs5i-alkyl or -0-(C3-Cg)-cycloalkyl, or
-0-(C3-Cg)-cyeloalkyl, or

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by fluorine,

with the praviso that at least one R4, R5, R6, R7 or RS is not a hydrogen atom, or

R4 and RS, RS and R6, R6 and R7 or R7 and RS, together with the ring atoms to which they

R2]

are each bonded, form a 5- to S-membered ring, where the ring consists only of
carbon atoms or 1, 2 or 3 of these atoms are replaced by nifrogen, oxygen or sulfur
atons, where the ring is unsubstituted or mono- or disubstituted independently by
-(C1-Cp-alkyl, -(C3-Cgleyeloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in the 3- to S-
membered ring formed, and in alkyl or cycloalkyl, may be replaced by fluorine,

and R22 are each independently a hydrogen  atom, -(C1-Cg)-alkyl,
-(C3-Cgr-cycloalkyl, ~(Co-Cy)-alkylene-(Cg-Cp)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by
-0-(C1-Cgi-alkyl, -(C1-Cy)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,



W02009/097970 " . PCT/EP2009/000406
12

—(CD—C4)-alk3rlelle-(C4—C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen,
-(C1-Cg)-alkyl, {(C3-Cg)-cyecloalkyl, OH, -0-(C1-Cg)-alkyl or

-0-(C3-Cg)-cycloalkyl,

5 -S0,CH3 or -S0,CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or

221 and R22 in ithe "(R21)-R22" and "NR21)-CI0)-P22" fragments represent a 5- to 8-
membered ring which is formed tozether with the nitrogen atom "N" or the "N-C(O)"

10 group to form cyclic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubstituted or mono-

or disubstituted independently by -(Cy-Cyp-alkyl, «(C3-Cg)-eycloalkyl, OH,
-0-(Cq-Cgp-alkyl ar -0-( C3-Cg)-cycloalkyl, where some or all of the hydrogén atoms

in the 5- to S-membered ring formed, and in alkyl or cycloalkyl, may be replaced by

15 fluorine.

3) Particular preference is given 0 a compound of the formula I, wherein
Q1, Q2 and Q3 are the same or different and are each independently a hydrogen atom, -(C1-
Cg)-alkyl or -(; C3-Cg)-oycloalkyl, where some or all of the hydrogen atoms in alkyl or
r20 cycloalkyl may be replaced by fluorine, |
R1, R2 and R3 are the sarae or different cmd are each independently

a hydrogen atom, C1-Cer-alkyl, - C3-Cg)-eyeloalkyl, -0-(C1-Cg)-alkyl,

-0-(C3-Cg)-cycloalkyl, (Cp-Ca-alkylene-C(0)-N(R1 1)-R12,

~ -(CO—C4)-alkylene-C(CU-C)-R1 1. ~( CQ-C4)—a]1q'lene.-C(O)-R1 1,

25 -(Cg—C4)-alkylen¢-N(Rl 1)-R12, —1fo()-C4)—allzylene-N(R1 1-C(0)-R12,
halogen, OH, -CN, “NO», -S0,CH3, -Si[<(C1-C4)-alkyl]a,
—(Cl—Cé)-alkylene-Q-(Cl-Cd)-a]kyl, -0-(C1-Cg,‘)-nlkylene-O-( C1-Cg)-alkyl,
-0-{Cg-Ca)-alkylene-(Ca-Cpa)-aryl, _0{C1-Cy)-alkylene-(C3-Cg)-cycloalkyl,

-(C4-Cy5)-Het or -0-(Cy —Cd)-a_lkylene—D-(C 1 -Cg)-alkylene-0-(Cq -Cﬁ)—a]kyl,
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where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by “C1-Cyi-alkyl, “C3-Cg)-cycloalkyl, OH, -0-(Cq-
Cg)-alkyl or -0~(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by fluorine,

with the proviso that at least one R1 ,RIor R3is not a hydrogen atom or

R1 and R2 or R2? and R3, together with the ring aioms to which they are each bonded, form a

R11

ring selected from the woup  of 2,3,5,«:‘-,‘7,S-hexalinydro-1,2,331,4,5,S-he}iaaza-
eyelopenta[blnaphthalene; 26,7 8-tetrahydro-3H-5-oxa- 1 .2,3a,4,8-pentaaza-
cyclopenta[blnaphthalene; 2,3.6.7-tetrahydro-3,8-dioxa-1 2, 3a,4-telraaza-
cyclopentafblnaphthalene; | 2.3,6,7-tetrahydro-5H-8-0xa-1 ,2.3a,4,5-pentaaza-
cyclopenta[b]naplﬂlwlene; 2.6,7,3-tetrahydro-3H-5-thia-1 .2,3a,4,3-pentaaza-
cyclopenta[bnaphthalene; 2,3,6,7,8,9~hex3]1yd1'0-l,2,3a,4,6,9-hexaaza-cyc:lopenla[;‘-1]- ,

naphthalene; 2,3-dihydro-5_.7-dioxa~l,2,3:1_.4-tetraaza-s—indacene; 2,6,7,8-tetfahydro-

| 3H-cyclopenta[e][1 ,2,4]111'32010[4,3~b]pyridazine; 2,7,8,9-tetrahydro-3H-

cyc.lopenta[d][l,2,4]triazolo[4,3-b]p_vridazine and 2,3,6a,9a-tetrahydro-
[1,3]dj0xc»lo[4,5-d][1,2,4]&1'320]0[4,3-b]p}-ridazine, where the ring is unsubstituted or
mono- or disubstituted independently by -(C1-Cy)-alkyl, -(C3-Cg)-vycloalkyl, OH,
-0-(C1-Cg)-alkyl or -0-(C3-Cg)-cycloalkyl, where soine or all of the hydrogen atoms
in alkyl or cycloalkyl may be replaced by fluorine,

and R12 .are each independently a hydrogen  atom, ~(C1-Cg)-alkyl,
~(C3-Cg)-cycloalkyl, (Cy-Cyqralkylene-(Cg-C 14)-aryl,
~(Co-Cy)-alkylene-( C4-C15)-Het, -S02CH;3 or -S0,CF3,

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by fluorine, or

R11 and R12 in the "N(RI1»-R12" and "N(R1 1-C(O)-R12" fragments represent a 5- {o S-

membered ring selected from the group of azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl,  azepinyl, wmorpholinyl,  thiomorpholinyl, pyrrolidine-2.5-dionyl,
piperidine-2,6-dicnyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-

onyl, piperidin-2-cnyl, piperazin-2-onyl and morpholin-3-onyl, where the ring is
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unsubstituted or meno- o disubstituted independenily by -(Cy-Cg)-alkyl, (C3-Cg)-
cycloalkyl, OH,
~0-(C1-Cgr-alkyl or -0-(C3-C)-cyeloalkyl where some or all of the hydrogen atoms
in alkyl or cycloalkyl may be replaced by fluorine, .

R4, R5, R6, R7 and RS are the same or different and are each independently a hydrogen
atom, = (C'1-Cgr-alkyl, -(C3-Cgr-cycloalkyl, OH, -CN, -NO,
-0-(C1-Cgralkyl, -0-1C3-Cg)cycloalkyl.  ~(Cy-Cyr-alkylena-(CO}RNIR21-R22,

-SO~CH;4, -SOACFy,  -(Cp-Cypralkylene-C()-O-R21,  halogen. -SF3,

-(Cy-C pr-alkylene-C((N-R21, -(Cp-Cy)-alkylene-N(R21)-R22,
~(Cy-C pr-alkylene-N(R21-Ci0)-R22, -(C1-Cg)-alkylene-O-(Cy-Cg)-alkyl,
-(Co-C)-alkylene-O-(Cp -Cg)-alkylens-0-C -Cg1-alkyl, -Sif-(C'1-C palkyl]s,

-(C-Cp)-alkylene-0-(C1-C y)-alkylene-(C3-Cg)-cycloalkyl,
-(Cor-Cer-alkylene-O-{Cy-Cgi-alkylene-(C5-Cpy)-aryl or «(Cy-Cy 5)-Het,
where alkyl, alkylene and cycloalkyl are cach unsubstituted or mono-, di- or
frisubstituted independently by -(Cp-Cyl-alkyl, -(C3-Cgl-cycloalkyl, OH, -0-(C-
Caralkyl, -(Cg-Cpy)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen,
-(C1-Cq)-alkyl, ~(C3-Cgr-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
-(C4-Cq 5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(121-Cy)-alkyl,
~-(Ca-Cg)-cyeloalkyl, OH, -0-(C1-Cg)-alkyl or -0-(C3-Cg)-cyeloalkyl, or
-0-(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine,

with the proviso that at least one R4, RS, R6, R7 or RS is not a hydrogen atom, or

R4 and RS, RS and R, R6 and R7 or R7 and RS, together with the ring atoms to which they

*are each bonded, form a 5- to S-membered ring selected from the group of 2,3-

dihydrobenzo[1,4]dioxin;  34-dihydro-2H-benzo[1,4]Joxazine;  1,2,3,4-tetrahydro-
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quinoxaline; benzo[1,3]dioxole;  3,4-dihydro-2H-benzo[1.4]thiazine and 2.3.4,5-
tetrahydro-1H-benzo[b][1,4]diazepine,
where the ring is unsubstituted or mono- or disubstituted independently by -(C1-Cy)-
alkyl, -(C3-Cgr-cycloalkyl, OH, -0O-(C1-Cgl-alkyl or -D-(Cg-C(_;)-cyc]lcm]lwl, where
some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

and R2Y are each independently a hydrogen atom, -( C1-Ce)-alkyl,

~-(C3-Cg)-cycloalkyl, -(Cg-Cy)-alkylene-(Cg-Cy4)-aryl,
-(Cg-C g)-alkylene-(C 4-Cy 5)-Het, -SO~CH3 or -SO1CT3,

where some or afl of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be

replaced by flucrine, or

R21 and R22 in the "N(R21)-R22" and "N(R21)-C(D)-R22" fragments represent a 5- to 9-
(k1) )L, Y P

4

membered ring selected from the group of azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl,
piperidine-2,56-dionyl, ‘pipemzme»Z,é-djmlyl, morpholine-3,5-dionyl, pyrrolidin-2-
onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-Cy)-alkyl, (C3-Cg)-
cycloalkyl, OH,
-0-(C1-Cg)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms

in atkyl or cycloalkyl may be replaced by fluorine.

The invention further relates to a compound of the formula I, wherein

01, Q2 and Q3 are the same and are each a hydrogen atom,

R1, R and R3 are the same or different and are each independently

hydrogen atom, ~(Cq-Cglalkyl, -0-Cy-C gralkyl,  -0-(C3-Cgl-cycloalkyl,
-(Co-Cyy-alkylene-C(O)}-NRI11)-R12, «{Cp-Cyralkylene-NRID-R12,  halogen,
-0-(C1-Ce)-alkylene-0O-(C1-Cg)-alkyl, -0-(Cy-Cy)-alkylenephenyl or
-0-(C'1-Cy)-alkylene-0-(C-Cg)-alkylene-0-(Cy -Cg)-alkyl,

where alkyl or alkylene is in cach case unsubstituted or mono- or disubstituted by -O-
(C1-Ce)-alkyl,

where some or all of the hydrogen atoms in alkyl or alkylene may be replaced by
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~ fluorine,
with the proviso that at least one R1, R2 or R3 isnota hydrogen atom,
R11 and R12 are each independently a hydrogen atom or (C1-Cg)-alkyl, or
R11 and R12 in ihe "N(R1 1)-R12" fragment is 2 5. to S-membered Ting selected from the
group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl,
morpholinyl, thiomorpholinyl, pyrrolidine-’,l.S-dionyl, piperidjne~2,6-djony1,
piperazine—’l,é-dionyl, mbrpholinc-&S-dionyl, pyrrolidin-2-onyl, piperidin-2-onyl,

piperazin-2-onyl and morpholin-3-onyl,

000024

R4, RS, R6, R7 and RS are {he same or different and are cach independently a hydrogen -

atom, «(C1-Cg)-alkyl, OH, -0-(0-Cg)-alkyl, halogen, -SFs,
—(CO-C4)-allwlene-N(R2 1p-R22, - Cg-Cr-alkylene-N (R21)-C{-R22, -CF3,
—(C(,-Cé')-a]l:ylene-O-( Cy »Cg)-;ﬂ}:ylene.-(f)-( C1-Cg)-alkyl,
—(CwCQ-alLylene-O-(C 1-C g)-alkylene~( C3—C.;,)-cycloalkyl, or
-(CO-Cd)-aI};ylene—O-( Cg-C g)-alkylenephenyl,
where alkyl or alkylene i in each case unsubstituted or mono- OF disubstituted by
-0-(C1-Cg)-alkyl,

with the proviso that at least one R4, R3, RE, R7 ar R&isnot a hydrogen atbm. or

R4 and RS, RS and R6, Ro or R7 or R7 and RS, together with the ring atoms to which they
are each bonded, form a five- to cight-membered nng selected from the group of 2,3-
dihydrobenzo[ 1 ,A)dioxin, 3,4-dﬂ1yd1‘é-2H-benzo[1 AJoxazine; 1 2,3 4-tefrahydro-
quinoxaline; benzo[1,3]dioxole; 3,4—dihydro—21—1-benzo[1,4]thjazine. and 2,3.4.5-
tetrahydro-1H-benzo[b][1 A]diazepine,
where the ring is unsubstituted or mono- o disubstituted by -( C1-C4)-alkyl,

R21 and R22 are each independently a hydrogen atom of {C1-Cg)-alkyl, or

R21 and R22 in the "N(R21)-R 2" fragment represent a 3- {0 s-membered ring selected from
the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl,
morpholinyl, thicmorpholinyl, pynolidjne-’,l.s-dionyl, piperidjne-2,6—dionyl,
pipcrazine-2,6-dionyl, morpholine-3,5-dionyl, pyrroli.din—ﬁ:-onyl, piperidjn-2—onyl,

piperazin-2-onyl and morpholin-3-onyl.
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5) . Exceptionally preferred are compounds of (he formula I including the following

‘compounds;:

2-( 6-chloro-3-imine-[1 ,2,4]triazolc»[4,3-b]py1idazin~2-yl)-1 -(3,5-di-tert-butyl-4-
hydroxypherq'l)ethanone,

1-(3 -tert-butyl-4-meth6xy—5-moq.sholin—4-ylphe.nyl)-2—(3 -imino-G-isepropoxy-

[1 ,2,4]triazolo[4,3-b]pyrid:-zzin-2-yl')ethanone, 1-(3-tert-butyl-4-methoxy-3 -morpholin-4-
ylphen yl)-Z-(B-imino-G-metho:{y-[ 1 ,‘2,4]tn'azc»lo[J,S-b]pyridsminﬂ—yl)eﬂmnc-ne, 2-(6-ethoxy-
3-imino-[1 ,2,4]1:1‘iazolo[4,3-b]p)q*idazm-l-yl)—1 -(4-methoxy-3 -morpholin-4-yl-3-
triﬂuorornethylphenyl)ethauone, N—[S-[l-(é-etho.\:y-‘s--ﬂnino-[l,2,4]ln'azct-l‘:»[-l,S-b]pylidmin-
2-y1)-:1c,et'_v]]-5-(pe.ntaﬂu01‘osulfanyl)phenyl]-N-methylacetamide,

N-[3-[2( 6-ethoxy-3-imino-[1 ,2.4]&132010[4,3-b]layqidazin-l-yl)~acety1]-5 -

§ pentaflucrosulfanyl)phenyl]acetamide as the trifluorvacetic acid salt,

1-( 3-tert-bu.wl-ﬁl«methoxy-5 -mc»rpholin-l-)'lphe.nyl)—l-(ﬁ-ethoxy—3-imjno~[1 =Htriazolo[4,3-
blpyridazin-2-yDethanone as the triflucroacetic  acid salt, l-(3-tert-buty1—4-methoxy—5—
mcmholin-4-ylphenyl)-2-(6-cyc.lopentyloxy~3-imino—[l,3,4]t1‘.iazolo[4,3-b]pyridazin—‘.!—
yl)ethanone,

1-(3 —tert-butyl-4-methoxy—5-morpholin-l-ylphen_vl)-'l ~(8-cyclobutoxy-3-imino-

[1 ,2,4]triazc-lo[4,3-b]pyridﬂzin-l-yl)ethanone,

1-(3 -tert-butyl-4-methoxy-5 -mcupholin-l-ylphenyl)-z-(3-imi110-6-phen0xy—

[1 ,2_.4]triaz_c-]c»[4,3-b]pyridazin—2~yl)ethanone,

2-(6-benzyloxy-3 -imino-[1 ,2,4]t11';flzolc'[4,3-b]pyridazin-i-yl)- 1-(3-tert-butyl-4-methoxy-5-
motpholin-4-ylphenyl)ethanone,

1-(3 -tert-butyl-4-methoxy-5 -mc-lpholin-4—ylphenyl)-2-(6-c yclobexyloxy-3-imino-

[1 ,2,4]tn'azcvlo[4,3-b]pwidazin—l—yl)ethanone,

1-( 3-tert-butyl-4-methoxy-5 -morphc-lin-4-y1phenyl)-3-[3-imjno-d-(l,Z,B-triﬂuoroethoxy)-

[1 ,2,4]tn'azolc»[4,3-b]pyridazin—2-yl]ethanone,

1-(3-tert-butyl-4-methoxy-5 -morpholin—4-ylphenyl)-2-[6-(l -ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3~b]pyridazin—2-yl]ethanone as the trifluoroacetic acid salt,

1-(3 -tert-butyl-4-methoxy-5-morpholin-4- Vlphenyl)-2-(5-cyclopropylme thoxy-3-imino-

[1 ,2,4]triazolo[4,3—b]p}q'idazin-.’.-yl)ethanone,

2-[6-(1 -ethylprcvpoxy)-B-imjno-[l 2.4 lliazolo[-l,3-b]pyridazin—2-yl]- 1-[3-methylamino-3-

( pentaﬂuomsulﬁmyl)phenyl] ethanone,
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2-[6-(1-ethylpl‘opoxy)-S-imino-[l,2,,4](11'&2010[4,3-b]pyridazm-’l-yl]-1-[3-methoxy—5-

(_pentaﬂuorosulfanyl)phenyl]ctbanone,

1-(3-tert—butyl-S-ethoxymathylphenyl') 261 -ethylpropoxy)-?)-imjno-[1 )2, A]trdazolo{4.3-

b]pyridazin-2-yljethanone,

1-3 -tert»butyl-S-c-yc.lopropylmeth-:-:(ymethylphenyl.)—2-[6-( 1-ethylpropoxy)-3-imino-

[1,2,4)triazolo[4,3 -b]pyridazin-2-yl]ethanone,

1 -(3—tert—butyl--1,5-diethoxyphenyl)—2-[6-('l -ethylpmpoxy)%-imino-[ 1,2 4]triazolof4.3-

b]pyridazin-2-yl]ethancne,

1 -(3—tert-butyl-S-ethoxmhenyl)-?.-[6—(1 -e(hylpropoxy)-S-imino-[l 2 AJtriazolof4.3-

b]py11'dazin~2—yl]ethanone, ,

1-(3—tert—buty1—5-propo.\;ymethylphenyl)-2-[6-(_1—ethylprc»pc»xy)-3-irnjno-[1,2,4]n'iazc»lo[4,3-

b]pyridazin-2-yljethanone,

1-(3-tert-butyl-4,5 -bis(c.yc:lc-pmpyhnethoxy)phenyl',)—2-[6-(1-eﬂ1y1pr0p0}:y)-3-immo-

[1,2,4]triazolo[4,3-b]pyridazin-z-yl]e.thanc.ne,

2-[6-(1 -eﬂlylpmpoxy)-3-imino-[l 2.4 iriazolL'r[4,3-b]pyrida..'~'in-'2-y1]- 1-(3-methoxy-5-

trifluoromethylphenylethanone,

1—(3-tert-butyl-S—methoxypheny])-‘l-[6—(1 -ethylprc»pc-xy)—?x-imino-[l 2 Aftriazolo[4.3-

b]pyridazin-2-ylJethanone,

1-(3-tert—buty1—5-cyc.lopropy]meﬂwxyphenyl)-'2-[6—(1-ethylpmpoxy)-3—imjno-

(1 ,2,4]uiazo10[4,3—b]pyridazin—’l-yl]ethanoné.,

1-(3-tert-butyl-5 -cyc.lobuty]méthoxyphenylf)—'2-[6-(1 -ethylpropoxy)-3-imino-

[1,2,4]triazolol4,3 bpyridazin-2-yljethancne,

1-(3-benz ylo):ymethyl-s-tert-bl.ltylphenyl)-;'l—[6-( 1-ethylpropoxy)-3 -imino-[1,2,4]triazole]4,3-

b]pyridazin—.’l-yl]ethanone,

1-(3 —cyclohe:-;yhnethoxy-Ll,S-dimethoxyphenyl’_)—i-[6—( 1-ethylpropoxy)-3-imino-

[1,2,4]triazolo[4,3 _b]pyridazin-2-ylJethancne,

2-(6-butoxy-3“mﬁno-[1 2 ,4]triazolcv[-t,3-b]pyridazin—2—yl)- 1-(3-tert-butyl-5-

methoxymethylphenyl)ethanone, .

1-3 —chloro-S-methoxyphenyl)-l-[é-(l -ethyl pmpo:-iy)%-inﬂno—[l .2 4jtriazolo[4,3-

blpyridazin-2-y1] ethanone,

1-(8 -tert-butyl-4-methyl-3 ,4-dihydrc--2H-benzc-[l A cxazin-6-yl)-2-[6-(1 -ethylpropoxy)-3-

imino-{1 ,2,4]triazolo[4,3-b]pyridazin—'l-yl]e-thanonc as the trifluorcacetic acid salt,
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1-(3-tert-butyl-4-methoxy-5 -morpholin-4-ylphenyl)-2-(3 -imino-6-piperidin-1-yl-

11 ,2,4]tn'azolo[4,3—b]pyriduin-2-yl)eﬂlanone,

1-(3 -tert—butyl-4-me.thoxy-5-mmph‘:'lm--l-ylphe.nyl)—2-(6-diethylaminod-imino-
[1.2,4]triazolof4, 3-b]pyrida._in-"'-yl)s.thanone,

2-[6-(1-ethylpropoxy)-3-imine- - 1,2,4]111':12010[4,3-b]pyﬁdazin—‘?.—yl]-1-(3-isopropyl-5-
metho:-.yphenyl)ethanone,

1-(3 -c:,rclohexyhnethoxy-S-el:ho_\:yphenyl)-B -fo-(1 -ethylpropoxy)-S—imino-[ 1,2,4}triazolo[4,3-
b]pyridazin-”-yl]ethanone

1-(3-broma-5-methox typhenyl)-2-[65-(1- -cthylpropoxy)-3-imina- -[1,2,4]triazolof4,3-
b]pyl‘ldazm-”—yl]etllan01le

1-[3-(3,3- ~dimethylbutoxy)- -5-methoxyphenyl]-2-[6- ~(1-ethylpropoxy)-3-imino-
[1,2.4]triaz ulu[4,3-b]pyndahm-_-yl] ¢thanone,

1-[3-( 3,3-dimethylbutoxy)-5 -ethoxyphenyl]-2-[5-(1 -ethylpropoxy)-3-imino-

[1 ,2,4]t1‘iazolo[4,3-b]py11'dazin-2-yl]ethanone,

1-( 3-cyclohex_v]methoxy—S-methoxyphenyl)-2-[6—( 1-ethylpropoxy)-3-imino-

[1,2 4]triazolo[4, 3-b]pyrida.din-°—yl]ethanone

1-(3-bromo-4.5- -dimethoxyphenyl)-2 -[6~(1-ethylpropoxy)-3-imino- ~[1,2,4)iriazolof4,3-
b]pyndazm-‘.—yl]uthanone,

2+ 6-diethylamino-3-imino-[ 1,2 A}triazolo[4,3-b] pyridazin-2-yl)-1 -[3-methoxy-5-
(pentaﬂuc:rosmfanyl)phenyl]pthanone

1-(3-tert-butyl-4-methoxy-5 -morpholin-4- ylphenvli- -(3-imino-6-morpholin-4-yl- -
[1.2 4)triazolo]4,3 3-b]pyridazin-2 -yl)ethanone,

1-(3- -tert-butyl-4-methoxy-5 -molpholm-4-ylphe.nyl)-2-(6-chloro-3-imjno—S-mc:thyl-

[1 ,2,4]tn'azolc-[4,3—b]pyddazin~2-yl)ethanone,

1-(3 -tert-butyl-4-meth0xy—5-morpholin--l-ylphenyl}-l-(ti-imjdazol- 1-y1-3-imino-

[1 ,2_.4]triazolc»[4,3-b]pyridwin—2-yl)ethanone,

1-(5 -bromo-2,3-djmethc-x_vphenyl)-l-[6—(1 -ethylpropaxy)-3-imine-[1 »2,4]triazolof4,3-
b]p)qidazin~2-y1]et.han0ne

1-( 3-tert-butvl-ﬁ-muthO\vphL,ny] 12~ {3-imino-6-[ 2-(2-methos xyethoxy)eihoxy]-
[1,241triazolo[4,3-b]pyridazin-2 -yl} ethanone,

1-(3-chloro-4,5-dimethox <yphenyl)-2-[6- -(1-ethylpropoxy)-3 3-imino-[1,2,4]triazolof4, 3-
b]pyridazin-2 -yl]cthanom.
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1-(3-tert-b utyl-4-methoxy-5 -1'1_101131101"[11-4uy1phe.ny1)-'2-(_ i-diethylamine-3 -imino-8-methyl-
(1 ,2,4]111'32010[4,3-b]pyn'dazin—2-y1)e.t.hzmone 1 the triflnorcacetic acid salt,
1—[3-tert—butyl-5-(2-rneﬂloxyethc-xy'_ )pheuyl]-}[(i-(l—’,thj,rlprc»pox)")-?»-imjno-
[1,2,4] triazolo[4,3-b]pyridazin-}yl]ethancme,
1-(3-tert-butyl-3 -methoxyphenyl)-2-[3 .imina-6-(2-methoxyethoxy)-[1 2 4lriazolo[4,3-
b]pyridazin-2-yl]ethancne,
1-3 -tcrt—butyl—S-methoxymethylphenyl)-ﬁ-[3—hnjncs-()-(_2-methoxyethoxy)—
1 ,2,4]h’iazo]o[—t,S-b]pyn'dazin—ﬁ-yl]ethanone,
2-[6-(1-ethylpropoxy)-3 -imino-[1 ,2,4]u-iazolo[-t_&-'b]pyn'dazin-l-yl]— 1-[3-morpholin-4-y}-5-
(pentaﬂuorosulfanyl)phenyl]ethanone,
1-3 ~tert-butyl-4-methoxy-5 -morpholin—4-y1phe.ny1)-2-(6-eﬂmxy-3-inﬁno«S-me.thyl-
1 ,2,4]triazolo[4,3—b]pyridazin—B—yl)ethanone,
2-[6-(1-ethylpropoxy)-2 -imino-S-methyl-[1 _.2,4]il'iazolo[4,3-b]pyridazin—i-yl]-1 -(5-methoxy-
3-pr:utaﬂuorosulfanylphenyl)cthanone,
1-3 —tert~buty1~4-meﬂ:oxy—5-molphcslh1—4~ylphe.nylf)-2—(_ 5-chloro-3-imino-[1,2,4]triazolo[4,3-
bpyridazin-2-yDethancne, '
1-[3-tert—buty1-5-(2-metho;‘:yethoxyme.fhyl) phenyl]-l-[é-(l—ei'hylpropoxy)-Z'-imino—
[1 ,2,4]1:11';-12010[4,3-b]pyridazin—B--yl]ethanone,
2-[6-(1-ethylpropoxy)-3 -imine-[1 ,2,4]triazolo[4,3—b]pyridazin~2-yl]- 1—[3-(2-111c'¢thcmyethoxy)—
5-(peutaﬂuorc»sulfanyl)phenyl]ethanone,
2—(6-ethoxy-3-imino-S-methyl-[l 2 4triazolof+4.3-b] pyridazin-2-y1)-1 -[3-methoxy-5-
(pentaﬂuorc»sﬂfmlyl)phenyl]ethanone,
2-[6-(1 -ethylpropoxy)-S—imjno-[l 2] tria::c.lo[4,3-b]pyridazin—ﬂ-yl]-1 -[3-(3-
methoxypropoxy)-5- pentaﬂuorc-mﬂfanyl)phenyl]ethsmc»ne,
N,N-diethyl-i!—[2-(3-tert—buty1-4-me-thoxy-5-morpholin—4-ylphcnyl)-'.!—oxoethyl]-6-chloro—3—
imino-2,3-dihydro-[1,2,4]tri31010[4,3-b]pyridazme-S-carboxamide,
N,N-diethyl-6-chlore-3 -imino-2-$2-[3-methoxy-3 -(pentaﬂuoros11lfany1f)pheny1]-2-oxoethy1} -
2,3-dihydro-[1 ,‘2,4]11'1:32010[-1~,3-b]pyridazine-S-ca,rboxamjde.,
2-(6-ethyl-3-imino-{1 ,2,-l]triazolo[-t,3-b]pyridazin-2—yl)- 1-[3-methoxy-5-
( pentaﬂuomsulfanyl)phenyl]e-thanone,
1-(3-tert-butyl-+-methox -S-nlmphc:vlin-4—y1phen_v1f)-2—(6-ethyl-3-imjno-[1,2,4]11‘1&201({4,3-

b]pyridazin—Z-yl)ethanone,
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1-[3-tert-butyl-5-( 3-methoxypropoxy)phenyl}-2 -[e-(1-ethylpropoxy)-3-imino- -S-methyl-
[1,2 4]triazalo] 4,2 3-blpyridazin-2-yljethanone,
1-[3-tert-butyl-5-(2-methoxye thoxy)phenyl]-2-[6-(1-¢ thylpropoxy)-3-imine-S- -methyl-
[1.2 4]triazolo[4,3 -b]pyndﬂ._m-_-_','l]ethanom..,
1-(3 -tert-but_vl-5-c_vcloprc»pyhnethoxyphenyl)-:2-[«‘5-(1 -ethylpropoxy)-3-imino-8-me thyl-
[1.2.4]triazclo[4,3-b]p yridazin-2-yl]ethanone,
1 3-te.rt‘-butyl*S-methox_w)henyl)-?.-[6-( 1 ~e:thy1propoxy)~3-imino-'3.-methyl-
(1 ,2,4]tria.zc»lo[4,3—b]pyrichzin-l-yl]ethanone
1-[3-tert-butyl-5-( 3-methoxypropexy)phenyl]-2 -[6-(1-ethylpropoxy)-3- lmmu-7-muthyl-
[1.24]triazolo[4,3-bpyridazin-2 -ylJethanone,

2-(6-chloto-3-iming-7 S-dimethyl-[1,2 Altriazolo[4,3 ~b]pyr1dun- -yb)-1-[3-methoxy-5-
(pentaﬂuoro«ulfanyl)ph‘.nyl]\,thanone
1-(3-tert-butyl- ~4-methoxy-5-morpholin-4- ~ylphenyl)-2-(6-chlaro-3 3-imino-7,3-dimethyl-
[1,2,4]triazola[4,3 ~b]py11da.;m-_-yl)uthauone,
N.N-diethyl-6-chloro-3-imina-- 12-[3-mnetheoy-3 -('pentaﬂu«:'msulﬁmyl)phenyl]-Z-Cnxoethyl )-
2,3-dihydro-[1 ,2,4]111‘32010[4,‘3-[\]pyn'dazine-7-ca1'bc»xamide,
N,N-diethyl-2-[2-( 3--te.rt--butyH-methoxy—5 -morpholin-4-ylphenyl)-2-oxceth yi]-G-chloro-3-
imino-2 3-dibydro-[1,2 4]trinzalo[4, 3-bpyridazine-7-carboxamide,
1-[3-tert-butyl-5-( 3-methoxypropoxy)phe enyl}-2-(6-ethoxy-3-imino-7- -methyl-
[1,2,4]triazolo[4,3-b]pyridazin-2 -yl)ethanone or
1-[3-tert-butyl-5-(2-methen vethoxyiphenuyl]-2-[6- - 1-ethylpropoxy)-3-imino-7- -methyl-
(1,2 4]triazolo[4,3-b]pyridazin-2 -yl}ethanone.

The expression "(Cy1-Cyralkyl" or "C (-Cokalkyl" is understood to mean hydrocarbon
radicals whose carbon chain is straje sht-chain or branched and contains from 1 to 4 carbon
atoms or ffom 1 to 6 carbon atoms, for example methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl. teri-butyl, pentyl, isopentyl, neopentyl, l-uthylpmpyl, hexyl, 2,3-
dlmethylbutyl or nechexyl.

The expression Co-Cyralkylene”  or "-(C1-Cgr-alkylene" iz understood to mean
hydrocarbon radicals whose carbon chain ig straight-chain or branched and contains 1 {o 4 or

1-6 carbon atoms, for example methylene, ethylene, I-methylmethylene, propylene, 1-
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methylethylene, butylene, 1-propylmethylene, 1-ethyl-l-mcthyhnethylene, 1,2-
dimethylethylene, 1,1-dimethylmethylene, 1-ethylethylene, 1-methylprapylene,  2-
methylpropylene, pentylene, 1-methylbutylene, hexylene, 1-methylpentylenc. "_Cp-alkylene"
is a covalent bond.

The expression . O-(C1-Cg)-alkyl" or "_()-(C-Cg)-alkyl” is understood to mean aboxy
radicals whose carbon chain i3 straight-chain or branched and contains from 1 to 6 or from 1
to § carbon atoms, for example methoxy, ethoxy, propoxy. jsopropoxy. butoxy, isobutoxy,
tert-butoxy, 1-pentoxy, 2-penioxy, 3-pentoxy, 1-hexoxy, 2 hexoxy, 3-hexoxy, 1-heptoxy, 2-
heptoxy, 3-heptoxy, 4-heptoxy, ‘2,4-(1i1)1@t11}.flp@11t311—3-c-:-;y, l-octoxy, 2-octoxy, 3-octoxy,
2.2, 4-trimethylpentan-3-0XY, 2 3 4-trimethylpentan-3-oXy or 4-0ctoxy.

The expression "( C‘g-C@)-cycloalkyl“ is understood to mean radicals such as compounds
which derive from 3- o G-membered memocycles such as cyclopropane, cyclobutane,
cyclopentane or cyclohexane. ‘

The expression n_(-(Ca-Cg)-cycloatkyl” is understoed to mean cycloalkoxy radicals such as
compounds which derive from 3- to G-membered monocyeles such as cyclopropoxy,
cyclobutoxy, cyclopentoxy of cyclohexoxy.

The expression " (Cg-C14)-atyl” is understood to mean arcmatic hydrocarbon radicals
having from 6 to 14 carbon atems in the ring. -( (C5-C141-Aryl radicals are, for example,
phenyl, naphthyl, for example 1-naphthyl, 2-paphthyl, anthryl or flucrenyl. Naphthyl radicals
and especially phenyl are preferred aryl radicals.

The expression "Het" is inderstood to mean ring systems having from 4 to 15 carbon atoms
which are present in one, two or three ring Systems joined to one another and which,
according to ring size, may contain one, two, three or four jdentical or different heteroatoms
from the group of oxygen, nitrozen and sulfur. Examples of these ring systems are acridinyl,
azepinyl, azetidinyl, benzimidazolyl, benzofuranyl, henzathiofuranyl, benzothiophenyl,
benzoxazolyl, benzothiazolyl, benzotriazolyl, benzisoxazalyl, benzisothiazolyl, carbazolyl,
4aH-carbazolyl, carbolinyl, quinazolinyl, quinolinyl, 4H-quinolizinyl, quinoxalinyl,
quinuclidinyl, chromanyl, chromenyl, cinnolinyl, decahydroquinolinyl, dibenzofuranyl,
dibenzothiophenyl, dihydrofuran[ﬁ}-b]-tcixahydmﬁmnyl, dihydrofuranyl, dioxolyl,
dioxanyl, iH,6H-1,5,2-dithiazinyl, furanyl, furazanyl, imidazolidinyl, imidazolinyl,
imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl, jsobenzofuranyl,
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isoquinolinyl, isochromanyl, isoindazolyl, iscindalinyl, isoindolyl, isothiazolidingl, 2-
isothiazolinyl, isothiazolyl, isoxazolyl,  laoxazolidinyl, Z-isoxazolinyl, morphalinyl,
naphthyridinyl, octahydroisogquinolinyl, 1,2,3-oxadiazolyl, L2 d-oxadiazolyl, 1,2.3-
oxadiazolyl, 1,3 4-oxadiazolyl, oxazolidinyl, oxazolyl, oxothiclanyl, phenanthridinyl,
phenanthrolinyl, phenazinyl, phenothiazinyl, phencxathiinyl, phenoxazinyl, phthalazinyl,
piperazinyl, piperidinyl, pteridinyl, purynyl, pyranyl, Pyrazinyl, pyroazolidinyl, pyrazolinyl,
pyrazolyl, pyridazinyl, pryidooxazolyl, pyridoimidazalyl, pyridothiazolyl, pyridothiophenyl,
pyndyl, pyrimidinyl, pyrrolidinyl, pyrrolinyl, 2I-I~p_vrroiyl, pvirolyl, tetvahydrofuranyl,
tetrahydroisoquinolinyl, tetrahydroquinolinyl, tetrahydropyridinyl, lSI-I—l,Z.S-ttﬁadiaihlyrl,
1,2',3-thjadiuolylﬁ 1.2 4-thiadiazolyl, 1.2.5-thiadiazolyl, 1,3 ,4-thiadiazolyl, thianthrenyl,
thiazolidinyl, thiﬁ:olﬁlyl, thiazolyl, thienyl, thienoimidazolyl, thiencoxazolyl, thienopyrrolyl,
thienopyridyl, thienothiazolyl, thienothicphenyl, thiomorpholinyl, triazinyl, 1,2,3-triazolyl,
1,2 4-triazolyl, 1,2.5-triazolyl, 1,3,4-triazolyl or xanthenyl radicals.

The expression "R1 and R ar R? and R3, together with the ring atoms to which they are
each bonded, form a 5- to S-membered ring, where the ring consists only of carbon atoms or
1, 2 or 3 of these atoms are replaced by nitrogen, oxyszen or sulfur atoms" is understood to

mean, for example, ring systems such as 2,3ﬂ5,6,'7,8-11exahydm-l,2,33,4,5,8~hexaaza—

cyelopenta[bjnaphthalene; 2,6,7,8-tetrahydro-3H-5-0xa-1 3,4, 8-pentaaza-
cyclopenta[b]naphthalene; 2,3.6,7-tetrahydro-3 $-dioxa-1 =3, d-tetraaza-
cyclopenta[b]naphthalene; 2.3.0,7-tetrahydro-3H-8-oxa-1 23a,.4,5-pentaaza-
cyclopenta[bnaphthalene; 2,6.7 3-tetrahydro-3H-5-thia-1 =, 3a,4,3-pentaaza-
cyclopentabnaphthalene; 2,3,6.7.8,9-hexahydio-1 ,2,'3a,4,6,9-he-xaaza-cyclopenta[a]—

naphthalene; 2.3 -ch'hydm—S,?-djoxa—l,2,3a,4~--tetraaza~s-indacene; 2,6,7,3-tetrahydro-3H-
cyclopentale][1 ,2,4]hiazolo[-l,?w-b]p}u'idazine; 2,'7,8.9-tetrahydm-3H-cyclopenta[d]
[1.2.4]triazolo[4,3-b)pyridazine or 2,3,6u.9%-tetrahydro-[ 1 ,Adicxalo[4,5-d][1,2,4]-

- triazolo[4,3-b]pyridazine.

The expression "R4 and RS5, RS and Ro, R6 or R7 or R7 and RS, together with the ring atoms
to which they are each bonded, form a 3- to S-membered ring, where the ring consists only of
carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or salfur atoms" is
understood to mean, for example, ring systems such as 2,3-dihydrobenzof1,4]dioxin; 3,4-
dihydro-2H-benzof1 AJoxazine; 1,2,3,4-telrahydrc-qﬂnoxalmeg benzofl,3]dioxole; 3 ;4-
dihydro-2H-benzo[1,4]thiazine or 2,3,4,5-t6ﬁahydm-1I-I-benzo[b][l,-l]diazepine.
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The expressions "R11 and R12 in the "N(R1D)-R12" and "M(R11)-C(0)-R12" fragments

represent a 5- to g-raernbered 1inZ whicﬁ is formed together with the nitrogen atom "N" or the

"N-(CO)" group (o form cyclic amines, imides or lactarns which contain up to 2 further

heteroatoms from the group of N. O and S" ar "R11 and R12 in the "N(R21)-R22" and

"NiR21)-C(O)-R22" fragments is a 5- to f-membered ring which is formed together with the

nitrogen afcnn "N" or the NA{CO)" group to form cyclic amines, imides or lactams which

contain up to 2 further heteroatoms from the group of N, O and S" 18 understood to mean, for

example, ring systems such as cyclic amines such as azetidinyl, pyrrolidinyl, piperidinyl,

piperazinyl, azepinyl, imidazolyl, morpholinyl or thiomorpholinyl, and in the case of the

inides radicals such as pyrfolidinc-flj-dionyl, pipeﬂdjne-ﬁ,d-dic-nyl, pipemzine—?.,&dionyl,

morpholine-3,5-dionyl, and in the case of the lactams radicals such as pyrrolidin-2-onyl,

piperidin-2-onyl, piperazin-2-onyl, morpholin-3-onyl. -

The rearranged expreasion allyl, alkylene or cycloalkyl in which some or all of the

hydrogen atoms are replaced by flucrine” is understond to mean a partially fluorinated or

perfluorinated alkyl, alkylene or cycloalkyl which derives, for example, for alkyl from the

following radicals: -CF3, -CHF,, -CHAF, -CHF-CF3, -CHF-CHF2,

-CHF-CHjF, -CH-CF3, -CH»-CHF», -CHa-CH2F, -CF~-CF3, -CF2-CHE?,

-CFy-CHF, -CH;-CHF-CF3, -CH;-CHF-CHF2, -CHh-CHF-CH)F,

-CHy-CHy-CF3, -CH»-CH»-CHF2, -CHA-CH>-CHAF, -CHA-CF2-CF3,

-CH;-CF»-CHF, -CH»-CFy-CH)F, -CHF-CHF-CF3, -CHF-CHF-CHF2,

_CHF-CHF-CH»F, -CHF-CH)-CF3, -CHF-CH»-CHFA. -CHF-CH»-CH0F,

-CHF-CF»-CF3, -CHF-CF»-CHF, -CHF-C Fa-CH1F, -CFA-CHF-CF3,

-CF,-CHF-CHF?, -CF»-CHF-CHJF, -CFa-CHA-CF3, -CF1-CHa-CHE?,

-CFy-CHy-CHF, -CF»-CF-CF3, -CFa-CF>-CHF2, -CF>-CF2-CHoF, -CH(CF3),

-CH{CHF 2 ), -CH(CFHa2 ), -CH{CFH2 W CHF2), -CH(CFHA)(CF3), -CH( CFH)( CH»),

-CH(CHF2)CH3), -CH(CF3)(CH3), -CF(CF3),  -CF( CHF ),  -CF( CFH»)n,

-CF(CFH)(CHF?2), -CF(CFH2 N CF3), -CF(CFHAYCHa3), -CF(CHFY)(CH3), or

-CF(CF3)(CH3), and also the further possible cambinations for butyl, pentyl and hexyl,

which, like propyl, may also he branched,
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for alkylene, for example, from the following radicals; -CFy-, -CHF-, -CHF-CF>-,
-CHF-CHF-, -CHF-CH»-, -CF2-CFa- or -CFa-CHAF, and also the further possible

combinations for propylene, butylene, pentylene and hexylene, which may also be branched,

and for cycloa]]cyl, for example, from the radicals

F F
FOF FFE F F_F F F
A A A A(F 4235 ]
s : /s
~F F F F
F F F F
F r FF E FF
F F F F F F
F F F F F

and also the analogous larger cyclopentyl and ¢yclohexyl rings.

The expression "halogen” is understood to mean fluorine, chlorine, bromine or iodine,
preference being given to fluorine, chlorine or bromine, especially to fluorine or chlorine,
The expressions described above can also be combined as desired, as done, for example, in

"-(Cp-Cg)-alkylene-O-( C.j.~C,5)-al}:ylene-(C6-Cfl 4)-aryl".

Functional groups of the intermediates used, for example amino or carboxyl groups in the
compound of the formula I, may be masked by suitable prbtec:ﬁng groups. Suitable protecting
groups for amino functions are, for example, the t-butoxyearbonyl, the benzyloxyecarbonyl or
the phthaloyl group, and also the trityl or tosyl protecting group. Suitable protecting groups
for the carboxyl function are, for example, alkyl, aryl or arylalkyl esters. Protecting groups
can be introduced and removed by techniques which are well known or are described here
(see Greene, T W., Wuts, P. G. M., Protective Groups in Organic Synthesis (1999), 3rd Ed.,
Wiley-Interscience, or Kocienski, P. J., Protecting Groups (2004), 3rd Ed., Thieme. The
expression "protecting group” may also include corresponding polymer-bound protecting
groups.

The inventive compounds can be prepared by well-known processes or by processes

described here.
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The invention further relaies o a process for preparing the compound of the formula [ and/or
a sterevisomeric form of the compound of the faymula T and/or a physiclogically compatible
salt of the compound of the formula I, which comprises
a) reacting a compound of the formula II
Q2 , R4 RS

Qz
W>§/___/,)=§—R5 (1

where R4, R3, R6, R7, RS, 2 and Q3 are cach a3 defined in formula I and W is

chlorids, bromide, mesylate or tosylate with a compound of the formula III

H
N/Q1
Rl _N< /4
Y ()
S~ \N/

R2
R3

where R1, R2, R3 and Q1 are each as defined in formula I, with or without addition of
base, in a solvent to give a compound of the formula [, or

b) reacting a compound of the formula VII

H N-Q1
R1.M.,._,»»,,N.>.*N,./.Q_-3\/ @™ s Pi.. ‘:‘_:‘N('“J/Q.—Q& T
) o N b oot=w — | WY .
P2 .NT’. I /:.\,—-':,"\ ,,;l“—l‘(ﬁ Rzul- 3 ;;_J:\ /l/"—RG
o < (Vi) g
R3 (vi)  re R7 R3  (I) RB/—‘\R_,

whers R1, R2, R3, R4, R5, RE, R7.R& 01,02 and Q3 are cach as defined in formula
I with a compound Q-W' where W' is chloride, bromide, mesylate, tosylate,
methylsulfate or a similar good leaving group, with or without addition of base, to
give a compound of the formula I, or

c) cither isolating the compound of the formula T prepared by method a) or b) in free
form or releasing it from physiologically incompatible salts or, in the case of the
presence of acidic or basic groups, converting it to physiologically compatible salts, ot

d) separating a compound of the formula I prepared by method a) or b), or a suitable
precursor of the formula T which, owing to its chemical structure, occurs in

enantiomeric or diastereomeric forms, into the pure enanticmers or diastereomers by
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salt formation with enantiomerically pure acids or bases, chromatography on chiral

stationary phases or derivatization by means of chiral enantiomerically pure

compounds such as amino acids, separation of the diastereomers thus obtained, and

elimination of the chiral auxiliary groups.

The invention further relates to a process for preparing the compound of the

formula I ace ording to scheme 1.

Scheme 1:
~Q1
2 R5

R1. f,a,N\.rl/,/' W—X'/u L_:' R1.. V_/‘,.,f'l.\N’J< Q3 Q? R4 R5

Lo+ 3 — T N L
e N AN PN R T\ ne
l (94 ) Ro:/ ‘R7 L4 'I ()/! \\ '//

R3S (1) S i R3 0 ” ) <R7

The reactants IT and IIT, 111 optionally being present in the form of a salt, are converted at
room temperature or a slightly elevaied temperature from 40°C o 60°C, advantageously,
when IIT is in the form of a salt, in the presence of a base, prefe nbly Hiinig's base, in a
solvent, preferably dime thvllulmauudg (DMF) or dioyane, to give the compound of the
formula I. The R1, R?, R3, R4, RS, Ro, R7, RS, Q1, Q2 and Q3 radicals are each as defined
in formula I, W represents a a good leaving zroup such as chioride, bromide, mesylate or
tosylate, preferably bromide or mesylate.

Some of the compounds of the formula [ may also occur in isomeric forms, in which case Ql

in the following subformula of formula T may have either (E) or (Z) configuration:

Q1 Q1
N~ Y
I ; l ;
U—/N : <\)—’N |
N N
—— —

(E) (2)
The 1-substituted triazolopyridazinium salts (A) which are likewise formed in different
proportions under these reaction conditions ace ording to the substitution pattern can be
removed by chromatography or by erystallization. It is advantageous to separate by means of

silica gel with dichloromethane-methanol as the eluent mixture.
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Q1 A
HN N, . Q2 i;i_{_e'
- ' TN R7 (A)
N\ 4/ R4 J RQMRB

R2 R3
Compounds of the formula T can be obtained commercially or by literature methods, for
example proceeding from the corresponding acetophenones Yor X' (see, for example:
Phosphorus and Sulfur and the Related Elements ( 1083), 25(3), 357 or Tetrahedron Letters
(1984), 25(34), 3715). The well-known compounds of the N type can, for example, be
functionalized on the acetyl group with, among other reagents, clemental bromine or
chlorine, tribromide derivatives such as pheny]irimethylanmlonjum tribromide, 1,3-
dichlorodimethylhydantoin, N-chloro- o N-bromosuccinimide. Compounds of the X type

can be converted, for example, using mesyl or tosyl chloride to the compounds of the II type.

@2 R4 ps oo PR R4 RS

ot A
/'y ) Fe N )
o XX

X

[ 1N

R8  R7 (X) R R7

Compounds of the formula TII can be obtained commercially or by literature methods.
Suitable precursors are compounds of the WX type, which can be cyclized in the presence of
cyanogen bromide, cyancgen chloride or tosyl cyanide to give compounds of the T1I type, and
which may also be present in the tautomeric form of the XXa type.

/N\ y R1 \(/ N NH
Rzi\( U‘.~.-N-,NH2 o R2” \\r lx"‘N"Nl‘l: 0o

H
R3 R3

R1

The compound of the formula XX such as py1idazh1—3-y]hydmzine and the compound of the
formula XXa such as [2H-pyridazin-( 3E)-ylidenc]hydrazine are tautomeric forms. When only
one notation is utilized hereinafter, this means that the other tautoméric form is also
disclosed.

Aliematively, compounds of the XX type can also be reacted with isothiocyanates of the
XXV type to given the thioureas of the XX VI type. The latter can, after activation of the

sulfur, for example with tosyl chloride, a carbodiimide, ethyl bromoacetate or mereury oxide,
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be converted to the compounds of the formula IT1 type. The R1 » R2 and R3 radicals here are

each as defined abave and 01" corresponds to Q1 ar a protecting group such as FMOC (luoren-

9~y1methyl0};yc.a1bc'nyl), wlhich, afier ring closure, can be eliminated again, and so compounds

where Q1 is hydrogen are obtainable,

. . . HN,Q1'
R1.. ;,;N.,‘ ..3.,.15'4_,u1 N R1 /N\N {
J.\. ﬁ" NH. (xxv) ,J ” NJ,H., "'N("‘Q1 " .. J§N"N
(23 ] H Rz | H ” R2
R3 R3 S R3
(XX) (XXVI) (1)

Compounds of the XX fype can be obtained by incorporating hydrazine into compounds of
the XXI type, which are cbnnnerciall‘y available with a wide variety of different substitution
| patterns. The R1, R2 and R2 radicale here are each as defined above and LG represents a good

leaving group such as fluorine, chlorine, bromine, iodine, mesylate, tosylate, triflate or nonaflate,

R1 /N\N 10
. l (XX1)
R2 LG
R3

One route to the chlorine compounds of the XXT tvpe is, for example, the reaction of maleic

anhydrides of the XXIII type with hydrazine hydrochloride to give the compounds of the
XXII type, followed by the reaction with phosphorus oxyehloride to give the dichloride XXT
and with hydrazine to give the compounds of the XXa and X\b type.

e
~ Gl M ETELS HM. N
s, ..O. ) H:.NI]H: O< ReR ‘ Pl:)‘:.le ~l-‘g» 3] HZHNHZ I» 'N + © el \N
g S R N R T ]
= Rs RXT 0 R = ;Ias w, 2T
n R3 A R3
(XX (xxu) R (xxr) (XXa) (XXb)

A compound of the formula I prepared according to scheme 1, or a suitable precursor of the
formula I which, owing (o its chemical structure, oceurs in enantiomeric forms, can be
separated into the pure enantiomers by salt formation with enantiomerically pure acids or
bases, chromatography on chiral stationary phases or derivatization by means of chiral
enantiomerically pure compounds such as amino acids, separation of the diastercomers thus
obtained, and elimination of the chiral :illXj]iﬂI'y ETOups (process <), or the cornpound of the

formula I prepared according to scheme 1 can either be isolated in free form or, in the case of
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the presence of acidic or basic groups, converted to physiologically compatible salts (process

d.

Acidic or basic products of the compound of the formula I may be in the form of their salts or
in free form. Pharmacologically acceptable salts are preferred, for example alkali metal or
alkaline earth metal salts or hydrochlorides, sulfates. hemisulfates, methylsulfonates, p-

{oluenesulfonates, all possible phosphates, and salts of amine acids, natural bases or

carboxylic acids such as lactates, citrates, tartrates, acetates, adipates, fumarates, gluconates,

glutamates, aleates o pamoates.

Plysiologically tolerated salts are prepared from compounds of the formula I capable of salt
formation, including their stereoisomeric forms, in process step ¢) in a manner known per se.
If compounds of the formula I contain acidic fimctionality, stable alkali metal, alkaline earth
metal or optionally substituted ammenium salts can be formed with basic reagents such as
hydroxides, carbonates, hicarbonates, alkoxides, and gmmenia or organic bases, for example
trimethyl- or triethylamine, ethanolunine, Jiethanolamine or triethapolamine, frometamol or
else basic amino acids, for instance lysine, ornithine of arginine. Basic groups of the
compounds of the formula I fomm acid addition salts with acids. Suitable for this purpose are
both inorganic and organic acids such as hydrochloric of hydrobromic, sulfuric, hemisulfuric,
phosphoric, methanesulfonic, benzenesulfonic, p-toluenesulfonic, 4-bromobenzenesulfonic,
cyclohexylanﬁdc-sulfonic-, trifluoromethylsulfonic, 2-hydro}:yeﬂmnesulfc»nic, acetic, oxalic,
tartaric, succinic, glycerolphosphoric, lactic, malic, adipic, citric, fumaric, maleic, gluconic,
glucuronic, palmitic or trifluorcacetic acid.

In process step d), the compound of the formula I, if it cocurs as a mixture of diastereomers
or enantiomers or results as mixtures thereof in the chosen synthesis, is separated into the
pure sterevisomers cither by chromatography on an optionally chiral support material or, if
the racemic compound of the formula I is capable of salt formation, it is also possible to carry
out a fractional crystallization of the Jiastereomeric salts formed with an optically active base
or acid as auxiliary. Examples of suitable chiral stationary phases for thin-layer or column
chromatographic separation of enantiomers are modified silica gel supports ( called Pirkle
phases) and high molecular weight carbohydrates such as triacetylcellulose. For analytical
purposes it is also possible to nse gas chromatographic methods on chiral stationary phases

after appropriate derivatization knowa to the skilled worker. To separate enantiomers of the
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racemic carboxylic acids, the diasterecmeric salts of differing solubility are formed with an
optically active, usual]jr cominercially available, base such as (-)-nicoiine, (++)- and
(-)-phenylethylamine, quininz bases, L-lysine or L- and D-arginjne., the less soluble
component is isolated as solid, the more soluble diastereom is deposited from the mother
liquer, and the pure enantiocmers are obtained from the diastereomeric salis obtained in this
way. It is possible in the same way in principle to convert the racemic compounds of the
formula I which contain a basic group such an amino group, with optically active acids such
as (+)-camphor-10-sulfonic acid, D- and L-tartaric acid, D- and L-lactic acid, and (+) and
(-)-mandelic acid, into the pure enantiomers. It is also possible to convert chiral compounds
containing alcohol or amine functions with appropriately activated or, where appropriate,
N-protected enantiopure amine acids into the corresponding esters or amides, or conversely
chiral carboxylic acids with carboxy-profected enantiopure amino acids into the amides or
with enantiopure hydroxy carboxylic acids such as lactic acid into the corresponding chiral
esters. The chirality of the amino acid or alcohal residue which has been introduced in
enantiopure form can then be utilized to separate the isomers by cairying out a separation of
the diastereoniers which are now available by crystallization or chromatography on suitable
Stationary phases, and then eliminating the included chiral moiety again by suitable methods.
A further possibility with some of the inventive compounds is to prepare the framework
structures using diastereon erically or enantiomeric ally pure starting materials. It is thus
possible also to emplo_v other or simplified processes for purifying the final products. These
starting materials have j)re\riousl}' been prepared enatiomerically or diastereomerically pure
by processes known frorn the literature. This may mean in particular that either
enantioselective processes are employed in the synthesis of the basic structures, or else a
separation of enantiomers (or diastereome 1s) is carried out at an early stage of the synthesis
and not at the stage of the final produ; ts. A simplification of these separations can likewise

be achieved by prc ceeding in two or more stages.

The invention also relates to medicaments having an effective content of at least one
compound of the formula I and/or a physiologically tolerated salt of the compound of the
formula I and/or an opticnally sterevisomeric form of the compound of the formula I,
together with a pharmaceutically suitable and physiologically tolerated carrier, additive

and/or other active ingredients and excipients.
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Owing to the pharmacological properties, the componnds of the invention are suitable for
example for the prophylaxis, secondary prevention and therapy of all disorders which can be
treated by inhibition of the protease-activated receptor 1 (PAR1). Thus, the compounds of the
invention are suitable both for a prophylactic and a therapeutic use on humans. They are
suitable both for acute treatnent and for long-term therapy. The compounds of the formula I
can be employed in patients suffering from impaiments of well being or diseases associated
with thromboses, embolisms, hypercoagulability, fibrotic changes or inflammatory disorders.
These include myocardial infarction, mgini pectoris and all other types of acute coronary
syndrome, stroke, peripheral vascular disorders. deep vein thrombosis, pulmenary embolism.,
embolic or thrombotic events caused by cardiae arthythmias, cardicvascular events such as
restenosis following revascularization, angioplasty and similar procedures such as stent
implantations and bypass cpetations. The componnds of the formula I can further be
employad in all procedures leading to comntact of blood with foreign surfaces, such as for
dialysis patients and patients with indwelling catheters. Compounds of the formula I can be
employed in order to reduce the risk of thrombosis following swgical procedures such as
knee and hip joiut operations. '

Compounds of the formula T are suitable for the treatment of patients with disseminated
intravascular coagulation, sepsis and other intravascular events associated with inflammation.
The compounds of the formula I are further suitable for the prophylaxis and treatment of
patients with atherosclerosis, diabetes and the metabolic syndrame and the sequelae thereof.
Impairments of the hemostatic system (for example fibrin deposits) have been implicated in
mechanisms leading to tumer growth and tumor metastasis, and in inflammatory and
degenerative articular disorders such as rheumatoid arthritis and arthrosis. Compounds of the
formula I are suitable for retarding or preventing such processes.

Further indications for the use of the compounds of the formula I are fibrotic changes in the
lung such as chronic cbstruc tive pulmonary disease, adult respiratory distress syndrome
(ARDS) and of the eye such as fibrin deposits following eye operations. Compounds of the

formula I are also suitable for the prevention and/or treatment of scarring.

The medicaments of the invention can be administered by oral, inhalational. rectal or

transdermal administration or by subcutanecus, infraarticular, intraperitoneal or intravenous
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mjection. Oral administration is preferred. Coating of stents with compeunds of the formula 1
and other surfaces which come into contact with blood in the body is possible. The invention
also relates to a process for manufacturing a medicament, which comprises making a suitable
dosage form from at Jeast one compound of the formula I with 2 pharmaceutically suitable
and physiologically tolerated carrier and, where appropriate, further suitable active
ingredients, additives or excipients.
Suitable solid or pharmaceutical formulations are, for example, granules, powder, coated
tablets, tablets, ( micro)capsules, suppositories, syrups, solutibns, suspensions, emulsions,
drops or injectable solutions, and products with protracied release of active ingredient, in the
production of which customary aids such as cartiers, disintegrants, binders, coating agents,
swelling agents, glidanis or lubricants, ﬂ:-ivcvrings, sweeteners and solubilizers are used.
Excipients which are frequently used and which may be menticned are magnesium carbonate,
titanium dioxide, lactoge, mannital and other sugars, tale, milk protein, gelatin, starch,
cellulose and its derivatives, animal and vegetable oils such 15 fish liver oil, sunflower,
peanut or sesame oil, polyethylene glyeol and solvents such as, for example, sterile waier and
monohydric or polyhydric aleohols such az glycerol.
The pharmaceutical products are preferably manufactured and adminisiered in dosage units,
where cach unit comprises as active ingredieni a particular dose of the compound of the
mvention of the formula 1. In the case of solid dosage units such as tablets, capsules, coated
tablets or suppositories, this dose can be up to about 1000 mg, but preferably about 30 to 300
mg and, in the case of injection solutions in ampoule form, up to about 300 mg but preferably
about 10 to 100 mg.
The daily doses indicaied for the treatmeni of an aduli patient weighing about 70 kg are,
depending on the activity of the compound of formula L, from aboui 2 mg to 1000 mg of
active ingredient, preferably about 30 mg to 500 mg. However, in some circumstances,
higher or lower daily doses may also be appropriate. The daily dose can be administered
either by a single administration in the form of a single dosage unit or ¢lse a plurality of
smaller dosage units or by multiple administration of divided doses at particular intervals.
Compounds of the formula T can be administered both as monotherapy and in combination or
together with all antithrombotics (anticoagulanis and platelet aggregation inhibitors),
thrombolytics (plasminogen activaiors of every type), other substances having profibrinolytic

activity, antihypertensives, regwlators of blood glucase, lipid-lowering agents and
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antiarThythmics. Suitable platelet aggregation inhibitors in this connection are

cyclooxygenase 1 inhibitors such as aspirin, irreversible P2V, antagonists such as

clopidegrel or prasugrel, reversible P2Y ., antagonists such as cangrelor or AZD6140 and

thromboxane As/prostaglandin Hy antagonists such as terutraban. It has been possible to

show additive effects of PAR1 blockade in c:ombmatibn with P2Y 2 blockade for example

(Eur. Heart J. 2007, 28, Absiract Supplement, 133).

Examples

_ End products were generally characterized by a chromatographic method with ultraviolet and

mass spectrometry detection ( LCUV/ESI-MS coupling), and 'H NMR. The compounds are
described by reporting the corresponding retention time in the jon current (LC-MS 1t) and the
corresponding [M+H]" signal in the case of positive jonization in the corresponding mass
spectrum. When no [M+H]" mass zignal could be abtained. the 'H NMR data were reported
as an altemative. Abbreviations wsed are either explained or correspond to the usual
conventions. _

Silica gel separations were carried out manually (flash chromatography) or supparted by
semiautomatic cartridge systams such as Compardon {CombiFlash) or Flashmaster I (Jones
Chromatography). Unless stated otherwise, chromatographic separations were carried out on
silica gel with ethyl acetate/heptane, dichloromethane/ethanol or dichloromethane/methanol

mixtures as the eluent.

Solvents were evapurated generally under reduced pressure at from 35°C g 45°C ona rotary
evaporator, which is referred to by phrases such as "concentrated”. "concentrated by rotary
evaporation”, "dned", "freed of the solvent, "solvent removed or drawn off" or similar

expressions.

The LCUV/MS analyses were carried out under the following conditions:

Method A (=met. a):
System: Agilent 1100 HPLC-System coupled to 1100 LC/MSD
Column: YMC Fshere ODS HS0 20x2.] mm, packing material 4 pm

Eluent: ACN:H,0-+0.05% TFA (flow rate 1 ml/min)
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Gradient:

Ionization:

Method B (=met. b):
System:
Column:
Eluent:
Gradient:

Ionization:

Method C (=met. c):
System:

Column:

Eluent:

Gradient:

Ionization:

Method D (=met. d):
System:

C-olumné

Eluent:

Gradient:

Ionization:

Method E (=met. e):
System:

Columnn:

Eluent:

Gradient:

Ionization:

¥ ey

006043
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+:96 (0 min) =¥ 95:5 (2 min) ¥ 95:35 (2.4 min) D -4:06 (243 mixn)
ESI"

Agilent 1200 HPLC-System coupled to 6120 LC/MS

Luna C18, 10 x 2.0 mm, packing material 3 pm

- ACN:H.O+0.05% TFA (flow rate 1.1 mi/min)

7:93 (0 min) =¥ 95:5 (1 min) P 95:5 (1.45 min) D 7:93 (1.5 min)
EST

Agilent 1200 HPLC-Syst=m coupled to 6120 LO/MS

Luna C18, 10 x 2.0 mm, packing material 3 pm

ACN:HO-+0.05%% TFA (flow rate 1.1 ml/min)

1:99 (0 min) =» 7:93 (0.3 min) > 95:3 (1.3 min) =»95:5 (1.75 min) >
1:99 (1.8 min) |

ESI"

Waters: 1523 pump, 996 PDA, LCT classic TOF-MS

Waters XBridge C18 4.6 x 50 mu; 2.5 pM

ACN+0.05 %5 TFA : H:0-+0.05 *, TFA (flow rate 1.3 ml/min), 40°C
3195 (0 min) ¥ 5:95 (0.3 min) ¥ 05:3 (3.5 min) 035 (4 min)
ESI"

Waters: 1525 pump, 996 PDA, LCT classic TOF-MS

Waters XBridge C18; 4.6 x 30 mm; 2.5 pM

ACN+0.05 %5 TFA : Hy0+0.05 2 TFA (flow rate 1.7 ml/mm), 40°C
5:95 (0 min) = 3:95 (0.2 min) P 95:3 (2.4 min) ¥ 95:5 (3.2 min) D>
5:95 (3.2 min) ¥ 5:95 (4.0 min)

ESI
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Method F (=met. f):
Sysiem:

Column:

Eluent:

Gradient:

Jonization:
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Waters: 1525 pump, 996 PDA, LCT classic TOF-MS

YMC T'shers, 33 x 2 mm, 4 pM

ACNH0.03 % TFA : HxO+0.05 ¢6 TFA (flow rate 1.3 ml/min)
5:95 (0 min) =P 3:95 (2.5 min) F 95:5 (3 min)

EST

Preparative HPLC purifications on reversed-phase (RP) ailica gel were carried out by the

following methods:
Method A (=met. A):

Colurnn:

Eluent:

Gradient:

Method B (=met. B)
Column:

Eluent:

Gradient:

Method C (=met. C)
Colunn:

Eluent:

Gradient:

Method D (=met. D):
Column:

Eluent:
Gradient:

Merck (Darmstadi, Deutschland) Purosphere® RP18 25¢250 mm,
10 pm

ACTIHO+0.05%TFA (flow rate 25 mi/min)

10:90 (0 min) =¥ 90:10 (40 min) |

Merck Purcsphere® RP18 25250 mm. 10 pm
ACN:H,0-+0.05%TFA (flow rate 25 ml/min)
0:100 (0 min) = 0:100 (5 min) = 20:30 20 min)

Agilent Prep-C18, 30 x 250mm, 10 pm
ACN:H,0+0.059TFA (flow rate 75 ml/min)

10:90 (0 min) =¥ 90:10 (12.5 min) = 90:10 (15min) > 10:90
(15.5 min) »10:90 (17.5 min)

Merck (Dammsiadi, Deutschland) Purosphere® RP18 25x250 mm,
10 pm

ACN:H,0+0.03%5 conc. HCI (flow rate 25 ml/min)

10:90 (0 minj =» 90:10 (40 min)
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Method E (=met. E)

Column: Merck Purosphere® RP1S 25x250 mm, 10 pm

Eluent: ACN:H20+0.05%HCI (flow rate 25 ml/min)

Gradient: 0:100 (0 min) =¥ 0:100 (3 min) = 20:20 (20 min)

Method F (=met. F)

Column: Agilent Prep-C18, 30 x 250mm, 10 pm

Eluent: ACN:H0-0.052:TFA (flow raie 75 ml/min)

Gradient: 0:100 (0 min) =¥ 0:100 (3 min) ¥ 20:%0 (20min)

The reactions took place in standard reaction apparatus such as single-neck or multineck
flasks, which, unless stated otherwise, according to the need, had a capacity of from 3 ml to
2000 ml and, as required, were equipped with a septum, stopper, condenser, stirrer or other
equipment. Unless mentioned otherwise, all reactions took place under argon as protective
gas and were stirred with magnetic stirrers. Microwave reactions were carried out in the
Emrys Optimizer from Personal Chemistry in vessels of capacity from 0.5 ml to 10 ml
according to the need.

Solvents such as dichloromethane, ethanol, dimethylformamide, methanal, isopropanol and
the like were purchased as "dry" solvents and were also used thus in the reactions, without

this being explicitly mentioned in each case.

Abbreviations used:

abs. absolute
ACN acetonitrile
Boc butoxycarbonyl

Ex. example

DCM ‘ dichloromethane

DIPEA N,N-diisoprbpylethylamjne (Hiinig's base)
DMF dimethylformamide
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DMSO

EA

eq.

EtOH ethanol
h

HPLC

Hiinig's base

LC-MS rt

LCUV/MS
NMP

MeOH

MtB ether
MW

RF  reflux
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dimethyl sulfoxide

ethyl acetate

equivalents

hour(s)

high-performance liquid chromatography
N,N-diisopropyl-N-¢thylamine

retention time of the compound in the ion current of liquid
chromatography

ultraviolet liguid chromatoz aphy/mass spectrometry

1 -methyl—?-pynolidc»ne

methanol _

tert-butyl methjl ether

microwave

RT  room temperature (20°C to 25°C)

t
TEA
TFA
THF
TOTU

retention time

triethylamine

trifluoroacetic acid

tetrahydrofuran

0-[(e.thoxycm-bonyl)c.yanome.thyleneamjno] NN, N*.N'-tetramethyl-

uronium tetrafluoroborate

Synthesis of the units of the "westem half":

Wi
W1.001

6-Ethoxy-[1 ;2 A)triazolo[4,3-b]-pyridazin-3 -ylamine

NH,
o) N
ReS,
N \N/
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6-Chloro-[1,2 Htriazolof4,3-b]pyridazin-3-ylamine (W2.001a, 616 mg) was dissolved in
abzolute ethanol (40 ml) and admixed with portions of selid sodium ethoxide (990 mg). After
stirring at 55°C for 2 h, water was added and the aquecus phase was extracted three times
with dichloromethane. The combined extracts were dried aver sodium suliate, filtered and
concentrated. 709 mg of crude product of the desired compound were obtained in suificient
purity.

LC-MStt: 0.51 min [M+H]": 180.1 (met. a)

The following were synthesized analogously:

NH, NH,
Clx. N/ RONa O N
[ TN ROH " [/ L n
%/J*N’ \\\/‘%N’
W2.001a |
Number | R | LC-MSrt | [MH]" Comment:

1661 | W2.00la (100 meg): sodium methoxide

W1.002 | methyl- 0.22 .
(met. a) | solution; product: 95 mg

/i 194.1 | W2.001a (100 rag); sodium isopropoxide
RN

W1.003 (met. a) | Solution; product: 84 mg

W1.004
6~Cyclc»buto:{y-[l,2,4]triazolo[4,3-b]p‘,ﬁduzin-i%-yla'mjne '

NH,
T
XN

Cyclobutanol (2.43 ml) was initially charged at RT with stirring and cooled almost to 0°C'
with an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride
(146 mg). The suspension formed was heated to 55°C for 30 min and admixed with portions
of 6-chloro-[1,2,4]iriazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001, 200 mg),
suspended in cyclobutanol (5 ml). Afier stirring at $57C for 1.5h, the mixture was left to

stand at RT overnight and then adimixed with water and extracted three times with
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dichloromethane. The combined organic phases wera

desiccant had been filtered off, dried und

40

- were obtained in solid form. LC-MS rt: (.82 min

The following units were synthesized analogously:

000048
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dried over sodium sulfaie and, after the
er reduced pressure. 136 mz of the title componnd

[M+I—I]+: 206.2 (met. a)

HBr NH, FI2 NH,
CI N O /‘N\
N N
W2.001
) LC'MS g
Number R » [M+H} Comment:
W2.001a (100 mg) used dissolved in
PN 421 NMP; crude product purified by
wiLoos | 77 * | 0.9 min (~ ; ) chromatography using silica gel with
met. a
N SN dichloromethane/methanol gradient;
product: 48 mg
v 7 vt O ) . . N
. 0.95min | 234.1 WJ'.(;N)I (200 me) L.'mdcf pmdl,l”t
W1.006 purified by preparative HPLC (met.
~ (met. a) .
A); product: 47 mg (TFA salt)
| 2201 W2.001 (463 mg); Crude product
W1.007 C// (.85 min (r::; t. 2) purified by preparative HPLC (met.
et.
‘ A); product: 15 mg (TFA salt)
W2.001a (194 mg) used suspended in
a mixture of 10 ml of DMF and S ml
. E 4 19 F -nentanol: . N "
W1.008 e 0.92 min ...,_-.1' of 3-pentancl; crude pI:OdllLrt purified
(met. a) | byc cmatography using silica gel
with dichloromethane/methanol
gradient; product: 155 mg
W1.009

6-Cycloprc»pylmethoxy—[1,2,4]’u-i&zolo[4,3-b]1>)'1-idazin--3-ylan1jne
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Cyclopropylmethanol (2.64 ml) was initially charged in DMF (335 ml), admixed under argon
with sodium hydride (795 mg) and stirred at 40°C for 1 b Subsequently, 6-chloro-
[1,2.4]triazolof4,3-b]pyridazin-3-ylamine hydrobromide (tW2001; 1.66 g), dissolved in DMF
(35 ml), were added dropwise. After 1 h, the mixtore was admived with water and extracted
by shaking four times with dichloromethane. The combined organic phases were dried over
magmesium sulfate and concenirated by rotary evaporation. The residue was iriturated with
MLB ether, filtered off with suction and dried. 720 mg of the title compound were obtained.
LC-MS rt: 0.80 min [M*H]": 206.1 (met. 1)

The following units were synthesized analogously:

HBr NH ll? NH
Ch N_ | ° NaH O N J\ 2
TN, o+ o M Z N
N \N/N Q. \N/
W2.001
Number |R LC-MS rt | [M+H]" | Comment:
[min]

2082 | W2.001 (1.75 g); stirred at 45°C for
W1.010 0.91 (175 g); stirred a °
(met. a) | 1.5 h; product: 820 mg

W2.001 (2.5 g); crude product

e 2541 purified by means of a silica gel
wionn | ] [ 063 | | cartridge (120 g, gradient; 0-20 %

R met. a .
¢ ! dichloromethane/methanol in 60 min);

product: 1.08 g
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W2.001 (2.5 g); crude product
[/\* 210.1 pwified by means of a silica gel
WL.012 o 0.52 , t. ) cartridge (40 g, gradient; 0-20 %%
- (met. 2. dichloromethane/methanol in 60 min);
product: 1.04 g
W1.013

6-Phenoxy-[1 ,_,4]triazolo[4 3-b]pyridazin—3-ylamjne

i Q“\

6-Chloro-[1,2,4]triazolo[4,3-blpyridazin-3-ylamine hydrobromide (W2.001; 200 myg) were
initially charged dissolved in NMP (4 ml). Thereafer, sodium phenoxide (183 mg) was
introduced at RT. After stirring at RT for one hour, the reaction was completed by heating to
55°C for 2 h. Subsequently, the mixture was admived with water and extracted three times
with dichlorcmethane. The combined organic phases were dried over sodium sulfate and,

after the desiccant had been filtered off, dried under reduced pressure. The crude product was

mified using silica gel with a dichloromethane/methanol eradient. 38 mye of the title
o f-) o (=

compound were obtained in solid form.

LC-MSrt: 0.50 min  [M-+H]": 228.1 (met. a)

W1.014
6-(2,2,2-Trifluoroethoxy)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

3 NH,
(0] N
F/k\/ = \N/\<
F \E/lQ /N
XN
2,2 2-Trifluoroethanol (1 ml), sodium hydride (8¢ mg) and 6-chloro-[1.2 4]inazolo[4,3-
blpyridazin-3-ylamine hydrobromide (W2.001, 100 mg) were reacted according to W1.004,

87 mg of the title compound were obtained in solid form.

LC-MS rt: 0.68 min [M-+H]*: 234.1 (met. a)

0



000051

WO2009/097970 PCT/EP2009/000406
43

W1.020
é-Piperidin-1-y1-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

L
~w.f’N\\ ’N\ /[

22N
K/‘Q’N
N

6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001; 100 mg) were
5  initially charged in water (I ml) and admived with piperidine (260 pl) with stirring.
Thereafter, the mixture was heated to reflux for 1 h and. afier cooling, freed of the solvent.
Subsequently, the mixture was admixed with water and the suhd furmad was filtered off with
suction and dried. The mother liquor was dried and admixed with a litle water. The solid
obtained was filtered off with suction and diied. The filtrate was then extracted three times
10  with dichloremethane. The combined organic phases were dried over sodium sulfate and,
afier the desiccant had been filtered off, dried under reduced pressure. The three resulting

solid fractions were combined and gave rise o 56 myg of the title compound.

LC-MS rt: 0.77 min [M+H]": 219.1 (met. a)

15  The following was prepared analogously:

Number LC-MSrt | [M+H] Comment:
W2.001 (150 mg); reflux for
5h; srude product admixed
. ?/ wl 11 : dry crude produc
W1.021 M ,N\”/)\I 0.55 min (wet. ) with water and extracted
v 3 '\‘ mef. a )
|\/|§ M S directly with DCM. product:
N 81 mg
W1.022

N6+ N¥6*-Diethyl-[1,2,4]triazolo[4,3-b]pyridazine-3,6-diamine

NH

0
O
\Q)QN’N

20  6-Chloro-[1,2,Htriazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001; 150 mg) was

2
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nitially charged in water (5 ml) and admixed with diethylamine (S14 pl) while stimming.

. Thereafter, the mixtwre was heated to reflux for 16 h and then further Jiethylamine (407 pl)

was added. After refluxing for a further 12 h, the mixture was freed of the solvent, admixed
with water and extracted three times with dichloromethane. The combined organic phases
were dried over sodium sulfate and, after the desiccant had been filtered off, dried under

reduced presswre. 67 mg of the title compound were obtained.

LC-MS 1t: 0.72 min  [M+H]": 207.1 (inet. a)

W1.023
G-Imidazol-1-y1-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

N
= NH
<\,:\N\,,_ N T

7_ '\..,N - ‘.\\
k)i\ N
N

(6-Imidazol-1-ylpyridazin-3-yhhydrazine (500 mg) were initially charged in a mixture of
acetic acid (4 ml) and water (S ml) with addition of sodium acetate (232 mg) at RT while
stirring. Thereafier, the mixture was cooled to 0°C and cyanogen bromide (330 mg) was
introduced in portions. After stirring for 2.5 h, the mixture was lefi to stand overnight. Aftar
cooling to 0°C, the wixture was alkalized with 10 M sodium hydroxide solution and extracted
repeatedly with EA. The combined EA phases were dried over sodium sulfate, filtered and
concentrated. 66 mg of the title compound were isolated.

Further product was still present in the aqueous phase, which was fieeze-dried and left to

stand. LC-MS 1t: 146 min - [M--H]™: 202.1 (met. d)

W1.025
6-Ethyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
NH,
N<
~ N
\/N
> N

(6-Ethylpyridazin-3-yhhydrazine hydrochloride (2 g) was initially charged in a mivture of

ethanol (30 ml) and water (6 ml) while stirring at RT. Thereafter, cyanogen bromide was
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cautiously added dropwize (2.4 g dissolved in 7.5 ml of ethanol and 1.5 ml of water). After
stirring at RT for one hour, the mixture was lefi to stand ovemnight and, the next day, stirred
for 4 further hours. The solvent was then drawn off and the vesidue was purified by means of
preparative HPLC (met. C). The clean product fractions were combined, freed of the
acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted repeatedly with dichloromethane. The corabined organic phases were dried
over sodium sulfate, filiered and concentrated. $20 mg of the tiile compound were obtained.
The agueous potassium carbonate phase was likewise freeze~-dried, then taken up with a little

water and extracted five times with dichloromethaae. The combined organic phases were

dried over sodium sulfate, filtered and concentrated. A further 180 mg of the title compound

were obtained.

LO-MS rt: 0.32 min  [M+H]": 164.1 (met. a)

W1.030

6-Ethoxy-S-methyl-[1,2,4]niazclof4,3-b]pyridazin-3-ylamine

NH,
~.© ¢N\N/‘QN

/
N

6-Chloro-S-methyl-[ 1,2,4]riazolo[4,3-b]pyridazin-3-ylamine friflucroacetate (W2.002b;

50 mg) was dissolved in ethanol (3.5 ml) while stirring at RT. Thereafter, sodium ethoxide
was added dropwise while cooling with ice (235 g dissolved in 1.5 ml of ethanol). After
stirring at RT for 2.5 h, the mixture was heated to 60°C and, after 2.5 h, a further equivalent
of sodium ethoxide solution was added. After standing overnight, the mixture was heated
again to 60°C, two further equivalents of sodium ethoxide solution were added and the
mixture was stirted for 4 h. Subsequently, the misture was admixed with water and extracted
three times with dichloromethane. The combined organic phases were dried over sodium
sulfate and, after the desiceant had been filtered off, dried under reduced pressure. 27 mg of

the title compound were obtained. LC-MS 1t: 0.67 min [M+H]": 194.1 (met. 2)

Alternative:
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6-Chloro-8-methyl-[1,2 4triazolo[4,3-h]pyridazin-3-ylamine hydrobromide (W2.002; 2.5 g)

were dissolved in ethanol (50 ml), admived under argon with sodivm ethoxide (3.86 &) and

stirred at G0°C for 1 h. Then the mixture was dried and the residve was purified usinga 40 g

silica gel cartridge (0-20 %% dichloromethane-ethanol gradient in 40 min). The clean product

fractions were combined and dried. 1.76 g of the title compound were obtained.

LC-MSat: 148 min  [M+H]™: 1941 (met. &)

W1.031
6-(1-Ethylpropoxy)-S-methyl-[ 1,2 4]triazalo[4,3-b]pyridazin-3-ylamine

L NH,
. ./O\‘ ;"N\'N/Z\

AN

/
N

3-Penianol (10.2 ml) was initially charged at RT with stirring and cooled almaost to 0°C with
an ice bath. Subsequently, the mixture was admised with portions of sodium hydride

(511 mg). The suspension formed was heated to 35°C for 30 niin and admived with portions
of 6-chloro-8-methyl-[1,2,4]riazolo[4,3-b]pyridazin-3-ylamine rifluctoacetate (W2.002b;
300 myg), suspended in 3-pentancl (3 ml) and DMF (10 ml). Afier stirring at 55°C for 1.5 b,
the mixture was left to stand at RT overnight, the DMF was removed under reduced pressure,
and the residue was then admixed with water and exiracted four times with dichloromethane.
The combined organic phases were dried over sodium sulfate and, after the desiceant had
been filtered off, dried under reduced pressure. The residue was purified by means of
preparative HPLC (met. A), and the clean product fractions were combined, freed of the
acetonifrile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted repeatedly with dichloromethane. The combined organic phases were dried
over sodium sulfate, filtered and concentrated. 198 mg of the title compound were obtained.

LC-MSrt: 1.24 min  [M+H]": 236.2 (met. a)

W1.032
6-(2-Methoxy-1-methoxymethylethoxy)-S-methyl-[ 1,2, 4]riazolo{4,3-b]pyridazin-3-ylamine



10

15

20

t.
925

W02009/097970 PCT/EP2009/000406
47

1,3-Dimeihcxypropan-2-ol (12,96 mi) was initially charged in DMF (25 mih), admixed under
argon with sodivm hydride (631 mg) and stirred at 40°C for 1 h. Subsequently, 6-chloro-
[1,2,4]riazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.002; 1.5 ), diszolved in DMF

23 mi), was added dropwise within 20 min. After 1 b, the mixture was admixed with water
and extracied by shaking four times with dichloromethane. The combined organic phases
werz dried over magnesium sulfate and concentrated by rotary evaporation. The residue was
triturated with MtB ether, filtered off with suction and dried. 764 mg of the title cw:'mpc;und
were isolated. LO-MS ri: 0.74 min  [M+H]": 268.1 (met. a)

W1.033
6-Cyclopropylmethoxy-S-methyl-[1,2,4] triazolo[4,3-b]pyridazin-3-ylamine

NH,
. N\ N

/
3N

Cyclopropylmethanol (2.99 ml) was initially charged in DMF (30 ml), admixed under argon
with sodium hydride (207 mg) and stirred at 50°C for 1 h. Subsequently, 6-chloro-8-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.002; 2.0 ) were dissolved in
DMF (30 ml) and one equivalent of the alkoxide solution was added. Afler stirring at 50°C.
for one hour, two further equivalents of alkoxide solution were added and the mixture was
stirred further at 30°C. The reaction mixture was then dried and purified uzing silica gel (80 g
vartridge, dichloromethane/methanol gradient of 0-10%; in 40 min). 620 mg of the title

compound were obtained. LC-MS rt: 0.57 min [M+HT": 220.1 (met. b)

W1.034
§-Methyl-6-[2-(tetrahydropyran-2-yloxyjethoxy]-[1 2 Ajtriazolo[4,3-b]pyridazin-3-ylamine
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2+(Tetrahydropyran-2-yloxy)ethanol (3.85 ml) was initially charged in DMF (235 ml),
admived under argon with sodium hydride (681 mg) and stirred at 40°C for 0.5 h,
Subsequently, 6-chloro-S-methyl-[1 2A]riazolof4,3-b]pyridazin-3-ylamine hydrobromide
(W2.002; 1.5 g), dissolved in DMF (25 ml), was added dropwise. After 40 min, the mixture
was admixed with water and extracted by shaking four times with dichloromethane. To

eliminate the excess alechol, the mixture was chromatographed first through a short silica gel

- colunn with MiB ether and then with 3:2 dichloromethane/methanol, The clean product

fractions were combined and dried. 673 mg of the dtle compound were obfained.

LC-MSrt: 0.38 min  [M+H]": 294.1 (met. 2)

W1.035
&-Methyl-6-(3-methyloxetan-3-ylmethoxyi-[ 1 2y Hirazolo[4,3-b]pyridazin-3-ylamine
0 NH,
L0, N
A \N/

(2-Methyloxetan-3-ylymethanol (1.74 g) was initially charged in DMF (30 ml), admixed
under argon with sodium hydride (408 mg) and stirred at 45°C for 0.5 . Subsequently, 6-
chloro-S-methyl-[1,2 Htriszolof4,3-b]pyridazin-3-ylamive hydrobromide (W2.002; 1.5 3)
was dissolved in DMF (30 ml) and one eguivalent of the alkoxide solutdon (10 ml) was
added. After stirring at 45°C for 30 min, a fucther 0.5 equivalent of alkoxide solution was
added, followed by 0.5 ¢q. ¢ach after a further 30 and 60 min. Then the mivture was admived
with water, and fthe reaction mixture was dried and purified using silica gel (S0 g cartridge,
dichloromethane/methanol gradient of 0207, in 60 min). 758 mg of the title compound were
obtained.

LC-MStt: 0.49 min [M+H]": 250.1 (met. b)

The following were prepared analogously:
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LC-MS .
Number 0 [M+H]": Comment:
0] H, -
9 e )q 641 | WLo02 (1 g product:
W1.036 | LN | os7min | 00 &k
\l/ (met. b) | 550 mg
H
/3 A j 2 221 | W2.002 (1 2); product:
W1.037 | © 0.62 min e
) T l (met.ay | 605 mZ
W1.040

N*“‘G‘”,N"”’d*'—Diethyl-S-mctl'lyl-[1,-,4]tr1.holu[4 3-b]pyridazine-3,6-diamine

N
\,/N\ '4'/"N\N DN

/
. \N

G-Chloro-S-methyl-[1 ,2,4]tn'azolo[4,3-b]pyridazin-3-ylal'njne hydrobromide (W2.002;

250 mg) was dissolved in abs. DMF (2 ml) and admixed with diethylamine (7 ml).
Thereafter, the reaction mixture was placed into a heating block at $0°C with stirring for 11
days. The solvent was then drawn off and the residue was admixed with a little water and
extracted fhree times with dichloromethane. The combined organic phases were dried over
sodium sulfate, filiered and concentrated. The residue was purified by means of preparative
HPLC (met. A), and the clean product fiactions were combined, freed of the acetonitrile

under reduced pressure, alkalized with saturated potassium carbonate solution and extracted

repeatedly with dichloromethane. The combined organic phases were dried over sodinm

sulfate, filtered and concentrated. 100 mg of the title compound were obtained.
LC-MSi: 0.70 min [M+H]": 221.2 (met. b) '

W1.041 and W1.041a
§-Methyl-G-pyrrolidin-1-yl- (1,2 Mtriazolo[4,3-b]pyridazin-3- -ylamine and 8-methyl-6-
pyrrolidin—l-yl—[l,_,4]erzU1u[4 3-b]pyridazin-3-ylamine triflnoroacetate
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6-Chloro-8-methyl-[1 2 Htriazolo[4.3-b]pyridazin-3-ylmine hydrobromide (W2.002;

230 mg) was dissolved in DMF (2 ml) and admixed with pyrrolidine (2 ml). Thereafter, the
reaction mixture was placed inio the heating block at S0°C with stirting for 1.5 h.
Subsequently, the solvent was drawn off and the residue was admixed with a little water and
extracted three times with dichloromethane. The combined c;rgzmjc phases were dried over
sodium sulfate, filtered and concentrated. When the residue was dissolved in
acetonitrile/water + 0.05 2§ TFA, a solid precipiiated out, which was filtered off with suction
and dried. 40 mg of S-methyl-6-pyrrolidin-1 -yI-[1,2 Alhiazolo[4,3-b]pyridazin-3-ylamine
were obtained. The mother liquor was purified by means of preparative HPLC (mei. A), and
the clean product fractions were combined, freed of the acetonitrile under reduced pressure
and freeze-dried. 11 mg of S-methyl-6-pyrrolidin-1 -yI-[1,2 4iriazolo[4,3-b]pyridazin-3-
viamine were obtained as the trifluoroacetic acid salt.

8-Methyl-6-pyrrolidin-1-y1-[1 soytiriazolo[4,3-b]pyridazin-3-ylamine

LC-MSrt: 0.76 min  [M+H]": 219.1 (met. b)

W1.045 and W1.046
~ 6--Ethc»x_v-8--11~iﬂuc-r01nethyl-[1,2,4]tn'azolo[4,3-t»]p3ﬁd;azin-3-ylmuine - and  d-ethoxy-S-
(ethoxydifluoromethyl)-[1,2,4] triazolof4,3-blpyridazin-3-ylamdne

NH
NH, 2
: \/O\,, N 4
~_0- /N\N/\< < NTR
’
N \N'N XN
F F ' F

6-Chloro-8-trifluoromethyl-[1,2,4] triazolo[4.3-b]pyridazin-3-ylamine (W2.004; 63 mg) was
mitially charged in ethanol (6 ml) and admixed with sodivm ethoxide (21 mg). The reaction

mixture was stirred at 50°C for 4 h. After cooling, the mixture was admixed with water and

93
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concentrated. The residue was taken up in ethyl acetate and washed with water three times.
The ethyl acetate phase was dried over sodium sulfate, filtered and concentrated. The crude
product was purified by means of preparative HPLC (met. E). The product-containing
fractions, each of them clean, were combined, freed of the acetonifrile, adjusted to pH @ with
sodiurn hydrogencarbonate and extracted three times with ethyl acetate. The combined
organic extracts were dried over sadium carbonate, filtered and concentrated. 15 mg of 6-
ethoxy—S—m’ﬂuoromethyl-[l,2,4]triazolo[4,3-b]pyri«iuin-3-ylamjne and 23 mg of 6-ethoxy-8-
(ethof;ydiﬂu.oromethy’1’)-[1,2,4]111'3::010[4,3-b]pyﬂdazin—B—ylauﬂne were obtained.

6-Ethoxy-S-trifluoromethyl-[1 ,2,4]111'512010[4,3-b]pyTidazin-B—ylamjne, W1.045
LC-MS rt: 0.70 min [M+HJ": 248.1 (met. b)

6-Ethoxy-8-(ethoxydiflucromethyh-[1 2 Ntdazolo[4,3-b]pyrida zin-3-ylamine, W1.046
LC-MS ri: 0.52 min  [M+H]": 272.2 (met. b)

W1.050
6-Ethoxy-7-methyl-[1,2,4]triazolo[4,3 “b]pyridazin-3-ylamine
NH, |
-0 '/"’N\N/"z\\
J\)* N’N
6-Chloro-7-methyl-[1,2,4] triazolo[4,3-bpyridazin-3-ylamine (W2.003; 1 g) was dissolved in

ethanol (50 ml), admixed under argon with sodium ethoxide (2.2 g) and stirred at 60°C for

1 h. Then the mixtare was dried and the residue was purified using a 40 g silica gel cartridge
(0-20 %o dichloromethane-ethanol gradient in 40 min). The clean product fractions were
combined and dried. 486 mg of the title compound were obtained.

LC-MS rt: 2.07 min [M+H]": 194.1 (met. d)

W1.055
6-Ethoxy-7,8—dimethy1—[l,2,4]triazolo[4,3-b]pyridazin—3-_vlamjne
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\'/ ,// \N A\
~ 7/
N

6-Ch10ro-7,8-dimethyl-[l,2,4]11‘131010[4,3-b]pyridazin-i%-ylmnjne hydrobromide (W2.006;

4 &) were dissolved in ethanol (120 ml), admixed under argon with sodium ethoxide (5.86 g)
and stirred at 60°C for 1h. Then the mixture was dried and the residue was purified using a 40
g silica gel cariridge (0-20 %0 dichloromethane-ethanol gradient in 40 min). The clean product

fractions were combined and dried. 3.24 g of the title compound were obtained, which still

contained residual amounts of dichloromethane. LC-MS rt: 0.53 min [M+H]™: 208.1
(met. b)
W1.056
6-((S)-sec-B uto;:y)-7,S—<:ljmet]1yl—[l 2 Htriazolof4,3-b]pyridazin-3-ylamine
~NH,
\‘.“\\O\ //N\ /\<
Z NN
N
\ \N/

(S)-Butan-2-o01 (1.7 m) was initially charged at RT with stirring and cooled almost to 0°C
with an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride

(85 mg). The suspension formed was heated to 55°C for 1.5 h and then admixed with portions
of 6-chloro-7,8-dimethyl-[1,2,4]triazolo{4,3-b] pyridazin-3-ylamine (W2.006a, 100 mg),
suspended in (S)-butan-2-0l (2 ml) and DMF (2 ml). After stirring at 55°C for 1 h, the
mixture was admixed with water and extracted three times with dichloromethane. The
combined organic phases were dried over sodium sulfate and, after the desiccant had been
filtered off, dried under reduced pressure. 105 mg of the title compound were isolated in

sufficient purity. LC-MS rt: 0.51 min [M+H]": 236.2 (met. b)

W1.057
6-((R)-sec-Butoxy, )~'7,S-dimethyl-[1,2.—1]triazolo[-l,B-b]pyridazin—S-ylamjne
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(R)-Butan-2-o0l (0.5 ml) was deprotonated analogously to W1.056 with sodium hydride

(85 mg) and reacted with 6-chloro-7,S-dimethyl- [1,~,4]tria;;olc»[-l,l‘w-lw]p}n*idzazixl-3-ylan1jne
(WZ2.006a, 100 mg), suspended in DMF (2 ml), and worked up. 75 mg of the title compound
were isolated in sufficient purity.

LC-MSrt: 0.8l min  [M+H]"™: 236.2 (met. b)

W1.058
G-Isopropoxy-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

h
@)

N
~ >N \
\ . \N/

Isopropanel (27 ml) was deprotonated analogously to W1.056 with sodium hydride (1.3 g)
and reacted with 6-chloro-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006a,
1 £), dissolved in isopropancl (10 ml) and DMF (14 ml), and worked up. 847 mg of the title

compound were isolated in sufficient punty

W1.059
7.8-Dimethyl-6-propoxy-[1,2,4]triazolo[4, %-b]pyndazm— -ylamine
NH

N O /N\N/\<

/
> \N

2

1-Propanocl (28 ml) was deprotonated analogously (o W1.056 with sodium hydride (1.3 g)
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and reacted with 6-chloro-7,8-dimethyl-[1,2,4]triazolo]4,3-b]pyridazin-3-ylamine (W2.0063,

1 g), dissolved in 1-propanol (10 ml) and DMF (10 ml), and worked up. 647 mg of the title

compound were isolated in sufficient purity.

LC-MS tt: 0.75 min  [M+H]": 222.2 (met. b)

W1.060 and W1.061
6-(1-Ethylpropoxy)-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine and 6-methoxy-
7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

3-Pentanol (1.5 ml) was initially charged at RT with stirring and cooled almost to 0°C with
an ice bath. Subsequently, the mixture was admixed with portions of sodium hydride

(117 mg). The suspension formed was heated to 55°C for 1.5 h and then admixed with
porticns of d-chloro-7,8-dimethyl-[1,2,4]triazolo[+,3-b]pyridazin-3-ylamine (W2.006a,

100 mg), suspended in 3-pentancl (1 ml) and DMF (1.5 ml). After stirring at 55°C for 2 b, the
mixiure was left to stand at RT overnight, admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate and, after the
desiccant had been filtered off, dried under reduced pressure. The residue was purified by
means of preparative HPLC (met. A), and the clean product fractions were combined, freed
of the acetonitrile under reduced pressure, alkalized with saturated potassium carbonate
solution and extracted repeatedly with dichloromethane. The combined organic phases were
dried over sodium sulfate, filtered and concentraied. 79 mg of 6-(1-ethylpropoxy)-7.-
dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine and 10 mg of 6-methoxy-7.8-dimethyl-
[1,2,4]trinzolo[4,3-b]pyridazin-3-ylamine were cbtained, which formed in the reaction

mixture as a result of contamination with methanol.

6-(1-Ethylpropoxy)-7,S-dimethyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine, W1 060
LC-MS 1t: 1.30 min  [M+H]": 250.2 (met. a)
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6-Methoxy-7,5-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine, W1.061
LC-MS 1t: 0.88 min  [M+H]": 194.1 (met. a)

W1.062
6-Cyclopropylmethoxy-7,8-dimethyl-[1,2,4]triazelo[4,3-b]pyridazin-3-ylamine

Cyclopropylmethanol (2.54 ml) was initially charged in DMF (20 ml), admixed under argon
with sodium hydride (362 mg) and stirred at 50°C for 1 h. Subsequently, 6-chloro-7,8-
dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.000, 2 g), dissolved in
DMF (20 ml), and one equivaleni of the alkoxide solution were added. After stirnng at 30°C
for one hour, two further equivalents of alkoxide solution were added and the mixture was
stitved further at 50°C. Then the reaction mixture was dried and purified using silica gel (40 g
cartridge, dichloromethane/methanol gradient of 0-10°4 in 40 min). 825 mg of the title

compound were obtained. LC-MS 1t: (.62 min [M+H]": 234.1 (met. b)

W1.065
N*6* N¥6*-Diethyl-7,S-dimethyl-[ 1,2 4]iriazolo[4,3-b]pyridazine-3,0-diamine

(5-Chlc»:to-7,8—djmethyl-[1,2,4]l1iazolo[_4,3-b]pyridazin—S-ylanﬁne (W2.006a, S00 mg and
650 mg divided between 2 microwave vessels) was initially charged each dissolved in 12 ml
of diethylamine and adimixed with 1-butyl-3-methylimidazolium hexafluorophosphate

(150 pl). Subsequently, they were placed into the microwave at 130°C for 4 h. In order to

complete the reaction, they were placed again into the microwave at 1580°C for 4 h and th;n
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left to siand overnight. The two reaction mixtures were combined in a round-bottom flagk and
dried. The residue was admized with water and extracted three times with dichloromethane.
The combined organic phases were dried over sodium sulfate, filtered and concentrated. The
residue was purified by means of preparative HPLC (met. F), and the clean product fractions
were combined, freed of the acetonitrile under re Juced pressure, alkalized with saturated
potazsinm carbonate solution and extracted repeatedly with dichloromethane. The combined
organic phases were dried over sodium sulfate, filtered and concentrated. 900 mg of the title
compound were obtained.
LO-MS i 0.77 miin  [M-+H]": 235.2 (met. b)

W1.066
7,5-Dimiethyl-6-pyrrolidin-1-yl- [l,_,-I]tria:olo[4,3--b]pyridazin—l%-ylamine
C\ W / - / (

/
\\N

6-Clhiloro-7,5-dimethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.006z, 500 myg) were
initially charged in pyrrolidine (5 mi) at RT while stirring. Then the mixture was heated to
655 for 4 h. Thereafter, the pyrrolidine was drawn off, and the residue was taken up with
water and extracted three times with dichbromeﬂmne. The combined organic phases were
dried over sodium sulfate, filtered and concentrated. 438 mg of the title compound were
obtained.

LC-MS rt: 0.72min  [M+H]": 233.2 (met. b)

W1.070
6-Ethoxy-7-ethyl-&-methyl-[1,2,4]triazolo[4,2 -b]pyridazin—i%-ylamjne

NH,
N\N/\<
"N
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6-Chloro-7-cthyl-S-methyl-[1,2, 4]triazolo[-4,3-bpyridazin-3-ylamine (W2.007; 380 mg) was
initially charged in ethanol (45 ml) at RT while stirring, admived with sodium ethoxide

(244 mg) and heated to 55°C for 3 h. Then a further equivalent of sodium ethoxide was added

. and the mixture was. stirred once again at 55°C for 3 h. Afier leaving to stand over the

weekend, the mixture was dried, and the residue was taken up with water and extracted three
times with dichloromethane. The combined organic phases were dried over sodium sulfate,
filtered and concentrated. 387 mg of the title compound were obtained.

LC-MSrt: 0.76 min  [M-+H]": 222.2 (met. b)

W1.071
7-Ethyl-6-(1-ethylpropoxy)-S-methyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine

H) NH,
o N

’
N \N

3-Pentanol (2.5 ml) was initially charged at RT with stirrings. Thereafter, sodium hydride
(91 mg) was added while cooling with ice, After stirring at 35°C for 2.3 b, 6-chloro-7-ethyl-
S-methyl-[1,2 4]triazolo[-4,3-b]pyridazin-3-ylamine (W2.007; 120 mg), dissolved in
3-pentanol (2 ml) and DMF (4 ml), was added dropwise. After siimring for 1 h, the mixture

- was left to stand at RT overnight, and the 1eaction mixture was admixed with water and

dichloromethane and then extracted three times with dichloromethane. The combined organic
phases were dried over sodium sulfate and, after the desiceant had been filiered off, dried
under reduced pressure. 126 mg of the title compound were obtained.

LC-MS rt: 0.90 min  [M+H]": 264.2 (met. b)

W1.075
ﬁ-Ethu\y- -ethyl-[1,2,4]triazolo(4,3-b]pyridazin-3-ylamine
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A-Chloro-S-ethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.003; 700 mg) was dissolved
in ethancl (100 ml) while stirring. Thereafter, the reaction mixture was admived with sedium
ethoxide (724 mg) and stirred at RT for 2 h. Subsequently, the mixture was heated to 45°C
for 3 h. After the solvent had been drawn off] the residue was admixed with water and
extracted three times with dichloromethane. The combined organic phases were dried over
sodium sulfate and, after the desiccant had been filtered off, dried under reduced pressure.
670 mg of the title compound were obtained.

LC-MS rt: 0.64 min  [M-H]": 208.2 (met. b)

W1.076
6-Ethoxy-8-ethyl-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

\| NH,

o) N
N
\N

/
N \N

0-Chloro-S-ethyl-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.008, 272 mg) was
dissolved in aba. ethanol (20 md) while stirring. Thereafier, the reaction mixture was admixved
with sodium ethoxide (176 mg) and stirved at RT for 3.5 h. After standing over the weekend,
the solvent was drawn off, and the residue was admixed with water and extracted three times
with dichloromethane. The combined organic phases were dried over sodium sulfate and,
afier the desiccant had been ﬁltered off, dried under reduced pressure. 230 mg of the title

compound were obtained. LC-MS rt: 0.75 min [M+H]": 222.2 (met. b)

W1.080 and W1.081
6-Ethoxy-S-isapropyl-[ 1,2 4]triazolo[4,3-b]pyridazin-3-ylamine and 2-(3-amino-6-cthoxy-
[1,2,4]triazolo[4,3-b]pyridazin-S-yl)propan-2-ol
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6-Chloro-S-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.009, 7 7 mg) was
initially charged in ethanol (8 mml) while stirring at RT and admived with sodium ethoxide
(50 mg). After stirring for 4.5 h, the mixture was left to stand overnight and then the solvent
5  was drawn off. The residue was admixed with water and extracted three times with
dichloromethane. The combined crganic phases were dried over sodium sulfate and, after the
desiccant had been filtered off, dried under reduced pressure. 52 mg of the title compounds
were obtained as a ixture (according to 'H NMR, ~70:30 in favor of H-ethoxy-8-isopropyl-
[1,2,4]iriazolo[4,3-b]pyridazin-3-ylamine).
10  6-Ethoxy-8-isopropyl-[1,2,4}triazolo{4,3-b] pyridazin-i*-ylamhe, W1.0&0
LC-MS rt: 0.76 min  [M+H]": 222.2 {met. b)
2-(3-Amino-A-ethoxy-{1,2,4] triazolo[4,3-b]pyridazin-S-yDpropan-2-ol, W1 081
LC-MS rt: 0.40 min  [M+H]"™: 238.1 (met. b)

15 W1.082

S-Cyclopropyl-6-ethoxy-[1 2, dJriazolo[4,3-b]pyridazin-3-ylamine

L
~ A \v/o ';’N\'q \N

/
SN \N

6-Chloro-S-cyclopropyl-[1,2,4}triazolo[4.3-b]pyridazin-3-ylamine (W2.010, 77 mg) was
initially charged in ethanol (10 l) while stirring at RT and admixed with sodium ethoxide
20 (67 mg). After stirring for 4.5 b, the mixture was left to stand ovemight and then the solvent
was drawn off. The residue was adniixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate and, after the
desiccant had been filtered off, dried under reduced pressure. 91 mg of the title compound

. were obtained.
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LC-MS rt; 0.71 min  [M+H]": 220.2 (met. b)

W1.085
6-Ethoxy-7-ethyl-[1,2,4]trazolo[4,3-b]pyridazin-3-ylamine

NH,
\\\/O\\/N\N,4QN
\ . \N/
6-Chloro-7-ethyl-[1,2,+]triazolo{4,3-b]pyridazin-3-ylamine trifluoroacetate salt (W2.011,

S mg) was reacted and worked up analogously o W1.075. 77 mg of the title compound were

obtained. LC-MS rt: 0.69 min ' [M+H]": 208.2 (met. b)

W1.0%6
7-Cycloprapyl-6-ethoxy-[1,2,4]iriazolof4,3-b]pyridazin-3-ylamine

M

O N

4;\N/£
N
\ \N/

G-Chloro-7-cyclopropyl-[1,2,4]trazolo[4,3-bpyridazin-3-ylamine (W2.012, 30 mgz) was
reacted and worked up analogously to W1.075. 31 mg of the title compound were obtained.

LC-MS rt: 0.70 min [M+H]*: 220.2 (met. b)

W1.087
6-Ethoxy-7-iscpropyl-[1,2,4]triazolo[4,3-b]pyridacin-3-ylamine

7 s
0] N
— 'q S

AN
S o~ /N
N

6-Chloro-T-isopropyl-[1,2,4]friazolo[4.3-b]pyridazin-3-ylamine (W2.013, 30 mg) was reacted

2472

and worked up analogously to W1.075. 31 mg of the title compound were obtained.

CLC-MS rt: 0.76 min  [M+H]": 222.2 (met. b)

W1.090
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-Ethoxy-7,S-diethyl-[1,2,4]iriazolo[4,3-b]pyridazin-3-ylamine -

6-Chloro-7,5-diethyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.014, 0.1 ¥) was
dissolved in ethancl (13 ml)y while stirring and under argon. Thereafter, the reaction mixture
was admixed with sodium ethoxide (61 mg) and stirred at RT for 1 h, then at 55°C for

30 min. Subsequently, a further 2 equivalents of sodium ethoxide were added and the mixture
was stirred at 55°C for 4.5 h. After another 1 equivalent of sodium ethoxide had been added,
the mixture was stirred at 55°C for 2.3 h and left to stand over the weekend. The solvent was
then drawn off, and the residue was admixed with water and extracted three times with
dichloromethane. The combined organic phases were dried over sodium sulfate and, after the

desiceant had been filtered off, dried under reduced pressure. 92 mg of the title compound

were obtained. LC-MS rt: 0.80 min [M+H]": 236.2 (met. b)
W1.091
6-Ethoxy-7,S-diisopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine

' NH,

O N<
N Z N~

N\

/
- \N

6-Chloro-7,8-diisopropyl-[ 1,2,4]triazolo[4.3-b]pyridazin-3-ylamine (W2.015, 0.1 g) was
dissolved in ethanol (15 ml) while stirring and under argon. Thereafter, the reaction mixture
was admived with sodium ethoxide (110 mg) and stirred at RT for 1 h, then at 55°C for h.
Subsequently, the mixture was left to stand overnight, then stirred again at 55°C for 7.5 h and
then the solvent was drawn off, and the residue was admived with water and extracted three
times with dichloromethane. The combined organic phases were dried over sodium sulfate
and, afier the desiccant had been filtered off, dried under reduced pressure. | 100 mg of the tltle

compound were obtained. LC-MS rt: 0.90 min [M+H]": 264.2 (met. b)
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W1.092
7,8-Dicyelopropyl-6-ethoxy-[1,2 4}triazolo[4,3-b]pyridazin-3-ylamine

6-Chloro-7,8-dicyclopropyl-[ 1,2 4)triazolo[4,3-b]pyridazin-3-ylamine (W2.016, 0.1 g) was
dissolved in ethanol (20 ml) while stirring and under argon. Thereafier, the reaction mixture
was admixed with sodium ethoxide (110 mg) and stirred at RT for 1 h, then at 55°C for 1 h.
Subsequently, the mixture was left to stand overnight and then heated to reflux for 7.5 h.
Afier standing over the weekend, fhe solvent was drawn off, and the residue was admived
with water and extracted three times with dichloromethane. The combined organic phases
were dried over sodium sulfate and, after the desiccant had been filtered off, dried under
redaced pressure. 100 mg of the title compound were obtained.

LC-MS 1t: (.84 min [M+H]": 260.2 (met. b)

W1.095
6-Ethoxy-$,9-dihydro-7H-cyelopentafd][1,2,4]triazolo[4,3-b]pynidazin-3-ylamine

O N ik
NN \N/\<N

>~ 7/
" N

| 6-Chloro-8,9-dihydro-7TH-cyclopenta[d][ 1,2, 4]triazolo[4,3-b]pyridazin-3-ylamine

hydrobromide (W2.017, 1.0 g) was dissolved in ethanol (50 ml) while stirring and under
argon. Thereafter, the reaction mixture was admixed with sodium ethoxide (1.41 g) and
stirred at 607 C for 1 h. After the solvent had been drawn off, the residue was purified using a
40 g silica gel cartridge (0-20 %o dichlc»romethane- sthanol gradient in 60 min). The clean
produc.f fractions were combined and dried. 662 mg of the title compound were obtained.

LC-MS 1t: 0.56 [M+H]": 220.1 (met. b)
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W1.096
G-Ethoxy-7,%,9,10-tetrahydro-[ 1,2 AJtriazolo[3 4-ajphthalazin-3-ylamine

6-Chloro-7,8,9, 10-tetrahydro-[ 1,2 Htriazolof3,4- a]phthalazin-3-ylamine (W2.018, 1.0 g) was
dissolved in ethancl (50 ml) wlule stitring and under argon. Thereafter, the reac tion mixture
was admixed with sodium dhuuda (1.34 g) and stirred at 60°C for 1 h. After the solvent had
been drawn off, the residue was purified using a 40 g silica gel cartridge (0-20 %%
dichloromethane-ethanol gradient in 40 min). The clean product fractions were combined and
dried. 491 mg of the title compound were obtained.

LC-MS rt: 0.95 [M+H]": 234.1 (met. a)

W1.100

N,N-Diethyl-3-amino-6-ethoxy-[1,2,4]iriazolo[4, 3-b]pyridazine-7-carboxamide

\1 NH,
M on oA
N

~ 7

\V,N N N
0]

N, N-Diethyl-3-amino-6-chloro-[1,2,4] triazolo[4,3-b]pyridazine-7-carboxamide (W2.0 19,
50 mg) was initially charged in ethanol (5 ml) and admived with sodium ethoxide (28 mg)
while stirring. After stirring at RT for 7 h and leaving to stand overnight, the solvent was
drawn off and the mixiure was extracted three times with dichloromethane. The combined
organic phases were dried over sodium sulfaie aud afier the desiceant had been filtered off,
dried under reduced pressure. 51 mg of the titde ¢ compound were obtained.
LC-MS rt: 1.00 min [M+H]": 279.2 (met. b)

. W1.101
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N,N-Diethyl-3-amina-o-ethoxy-[1 2 Altriazolo[4,3-b]pyridazine-8-carboxamide

NH,
(o] N
T THTN
SN \’N ~
N -

~SNT o
P

N,N-Diethyl-3-amino-¢-chicero-[1 2 Atriazolo[4,3-b]pyridazine-8-carboxamide (W2.020,

50 mg) was prepared analogously to W1.100. 51 mg of the title compound were obtained.
LC-MS rt: 1.04 min [M-+-H]": 279.2 (met. b)
W1.102

6-Ethoxy-N*7+ N*74-diethyl-[1,2,4]iriazolo[-4,3-b]pyridazine-3,7-diamine

M e
@) N A

=~ "N N
/\NL/'Q'N/
e

G-Chloro-N*7* N*7*-diethyl-[1,2,4]triazolo[4,3-b]pyridazine-3,7-diamine (W2.021, 38 mg)
were initially charged in ethanol (7 ml) and admixed with sodium ethoxide (24 mg). The
reaction mixture stirred at RT for 4 h. It was then stirred at 45°C for another 2 h.
Subsequently, the mixture was dried, the residue was admixed with water and extracted three
times with EA, and the combined EA phases were dried with magnesium sulfate, filtered and
concentrated. 30 mg of the title compound were obtained as a crude product, which was clean
enough for the next reaction.

LC-MS rt: 1.13 min  [M+H]": 251.2 (met. a)

W1.105
S-Ethyl-6-(1-ethylpropoxy)-[1 2 Atriazolo[4,3-b]pyridazin-3-ylamine
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3-Pentanol (1.2 ml) was initially charged at RT with stirring. Thereafter, sodium hydride

(77 mg) was added while cooling with ice. After stirring at 555C for 2.5 h, 6-chloro-8-ethyl-
[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.003, 60 mg), dissolved in 3-pentanol (1.5 ml)
and 4 ml of DMF (4 mnl), was added dropwise. Afier stirring for 2 h, the reaction mixture was
left to stand at RT overnight, admixed with water and dichloromethane and then extracted
three times more with dichloromethane. The combined organic phases were dried over
sodium sulfate and, after the desiccant had been filiered off, dried under reduced pressure. 70
mg of the title compound were obtained,

LC-MS rt: 0.87 min  [M+H]": 250.2 (met. b)

W1.106
7,8-Diethyl-6-(1-ethylpropoxy)-[1,2,4]triazolof 4,3-b]pyridazin-2-ylamine

O N~ —4
\ \N/
6-Chloro-7,8-diethyl-[1,2,4]triazolo{4,3-b]pyridazin-3-ylamine (W2.014, 100 mg) was
reacted and wooked up analogously to W1.071. 110 mg of the title compound were obtained.

LC-MS rt: 0.93 min [M+H]": 278.2 (met. b)

W1.107

6-(1-Ethylpropoxy)-S-isopropyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
' NH '
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6-Chloro-S-isopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.009, 80 mg) was reacted
and worked up analogously to W1.071. The crude product was then purified by means of
preparative HPLC (met. A), and the clean product fractions were combined, freed of the
acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted repeatedly with dichloromethane. The combined organic phases were dried
over sodium sulfaie, filtered and cbnccnirated. 51 mg of the title compound were obtained.

LC-MS3 rt: 0.91 min  [M+H]": 264.2 (met. b)

W1.108
A-(1-Ethylpropoxy)-7,3-diisoprapyl-[1 2 Hiriazolo[4,3-b]pyridazin-3-ylamine

NH,
O -N
St \N RN
'\ N o~ /N
N

.

6-Chloro-7,5-diisopropyl-[1,2,4]triuzolo[4,3-b]pyridazin-3-ylanine (W2.015, 100 mg) was

reacted, worked up and purified analogously to W1.107. 72 mg of the title compound were

obtained. LC-MS 1t: 1.01 min [M+H]": 306.3 (met. b)
W1.109
8-Cyclopropyl-6-(1-ethylpropoxy)-[1,2,4triazolo[4,3-b]pyridazin-3-ylamine
NH,
0 N
N N ‘N/‘g
) =~ /N
' N

6-Chloro-8-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W 2.010, 100 mg) was

reacted, worked up and purified analogously to W1.107. 74 mg of the title compound were

obtained. LC-MS rt: 0.89 min [M+H]": 262.2 (met. b)

W1.110
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S-Dicyclopropyl-6-(1-ethylpropoxy)-[ 1,2 4]iriazolof4,3-b]pyridazio-3-ylamine

Q -,
0]

J\

G-Chloro-7,S-dicyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine (W2.016, 100 mg) was

reacted, worked up and purified analogously to W1.107. 35 mg of the title compound were

obtained. LC-MS rt: 0.95 min [MAF]": 302.2 (met. b)

WI1.111

6-(1-Ethylpropoxy)-7-methyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
NH,

/O /N\_
ppes
/
NS \N

3-Pentanol (30 ml) was initially charged under argon, admixed with sodivm hydride (1.48 g)
and stirred at 50°C for 1 h. Subsequently, 6-chloro-7-methyl-[1,2,4]triazolo[4,3-b]pyridazin-
3-ylamine (W2.005, 1.38 g), dissolved in 3-pentanol (130 ml) and DMF (60 ml), was slowly
added dropwise within 1 h. After stirring for 1 h, the mivture was concentrated, and the
residue was admixed with water and extracted four times with dichloromethane. The
combined organic phases were dried over magnesium sulfate, filtered and concentrated. The
residue was purified using an S0 g silica gel cartridge (0-10 2% dichloromethane-methanol
gradient in 40 minj. The clean product fractions were combined and dried. 1.25 g of the title

compound were obtained. LC-MS rt: 2.60 min [M+H]": 236.1 (met. ¢)

Wi1.112
7-Ethyl-6-(1-ethylpropoxy)-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
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6-Chloro-7-ethyl-[1,2 4]iriazolo[4.3-bIpyridazin-3-ylamine (W2.011, 150 mg) was reacted,
worked up and purified analogously to W1.107. 103 mg of the title compound were obtained.

LC-MS1t: 0.87 min [M+H]": 250.2 (met. b)

W1.113
6-(1-Ethylpropoxy)-7-isopropyl-[1.2,4] triazolo[4,3-b]pyridazin-3-ylamine

l\’/' /{l 1
0 N
== "N N

N
‘\[ \ ~—~ 7
6-Chloro-7-isopropyl-[1Q,—l]triazc»lo[-l,S-b]pyridazm-B-y]amjne (W2.013, 100 mg) was
reacted and worked up analogously to W1.071. 132 m ¢ of the title compound were obtained,

which was etill contaminated with a little DMF.
LC-MS 1t: 0.90 min  [M=-H]™: 264.2 (met. b)

Wl.114
7-Cyclopropyl-6-(1-ethylpropoxy)-[1.2,4] triazolo[4,3-b]pyridazin-3-ylamine

6-Chloro-7-cyelopropyl-[1 2o triazolo[4,3-blpyridazin-3-ylamine (W2.012, 100 mg) was
reacted and worked up analogously to W1.071. 116 mg of the ttle compound were obtained.

LC-MS rt: 0.87 min [M+H]": 262.2 (met. b)
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W1.115
6—(1—Eﬂlylprop(:)xy)-S,9-dihydro—7H—c-yclopenta[d][1q_~4]111.1201u[4 J3-b]pyridazin-3-ylamine
NH,

N
=~ \N/

3-Pentancl (20 ml) was initially charged under argon, admixed with sodium hydride (991 mg)
and stired at 50°C for 1 h. Subsequently, 6-chlorc--8,!.3;di]1)'drc»-7I-I-cycl‘:\penta[d][1,_,4]—
triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.017. 2.0 g), dissolved in 3-pentanol
(20 ml) and DMF (100 mnl), was slowly added dropwise within 1 h. After stirring for 1 h, the
mixture was concentrated, and the I'ubldll\.- was admixed with water and exiracted four times
with dichloromethane. The combined organic phases were dried over magnesium sulfate,
filtered and concentrated. The residue was purified using a 4i) g silica gel cartridge '
(dichloromethane-methanol gradient 0-10 5 in 50 min). The ¢lean product fractions were

combined and dried. 1.04 g of the title compound were obtained.

LC-MS rt: 2.82 min  [M+H]™: 262.1 (met. e)

W1.116
6-(1-Ethylpropoxy)-7.8,9.1 O-tetrahydro—[l ,'2,4]triazolo[3,4-d]p11thalazin-3»ylamine

\»/— \

3.Pentanol (20 ml) was initially charged under argon, admixed with sodivm hydride (946 mg)
and stirred at 50°C for 1 h. Subsequently, 6-chlaro-7.8.9.10-tetrahydro-[ 1.2 4]tri: azolo[3,4-a]-
phthalazin-3-ylamine hydrobromide (W2.018, 1.88 ¢, dissolved in 3-pentanol ( 20 ml) and
DMF (100 ml), was slowly added dropwise within 1 h. After stiring for 1 h, the mixture was
concentrated, and the residue was admixed with water and extracted four times with
dichloromethane. The combined organic phases were dried over magnesium sulfate, filtered
and concentrated. The residue was purified using a 40 g silica gel cartridge (0-10 %

Jichloromethane-methanol gradient in 50 min). The clean product fractions were combined
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and dried. 0.8 g of the title compound was obtained.

LC-MStt: L15min  [M-+H]": 276.1 {met. a)

W1.120
6-Cyclopropylmethoxy-8,9-dihydro-7H-cyclopenta[d][1,2,4]triazo] o[4,3-b]pyridazin-3-

ylamine

NH
A\\//O\ /”N\N/é 2

—
= N

Cyclopropylmethanol (1.7S ml) was initially charged in DMF (25 ml). Subsequently, the
mixture was admited with sodium hydride (541 mg) under argon and stirved at 45°C for 0.5
h. Subsequently, ﬁ—chloro-S,_'3-dihy(]ro-'7I-I~cyclc-pem3[d][l,2,4]111'32010[4,3-b]pyn'dazin-3-
ylamine hydrobramide (W2.017, 1.31 #) was dissolved in DMF (20 ml) and 11.25 ml of the
alkoxide solution were added in portions at 43°C over 90 min. Then the mixture was stirred
at 45°C for another hour. After adding a little water, the mixture was dried and purified using
silica gel (30 g cartridge, dichloromethane/methanal gradient of 0-20% in 60 min). 528 mg of

the title compound were obtained. LC-MS rt: 0.63 min [M+H]": 246.1 (met. b)

W1.125
6,7-Diethoxy-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
NH,

(5,0-Diethoxy-pyridazin-3-yDhydrazine (W3.120; 50 mg) was initially charged in a mixture
of ethanol (3.5 ml) and water (0,75 ml) at RT while stirring, Thereafter, cyanogen bromide
(55 mg, dissolved in 0.75 ml of ethanol and 0.15 ml of water) was cautiously added dropwise.
After stirring for 7 h, the mixture was left io stand overni ght. Thereatter, a further 2
equivalents of cyanogen bromide, dissolved in 0.75 ml of ethanol and 0.15 ml of water, were
added and the mixture was stirred further at RT for 2 h and then at 55°C for § h. After

cooling, the solvent was drawn off and the residue was admixed with water. After it had been
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alkalized with saturated potassium carbonate solution, it was extracted four times with
dichloromethane. The combined orzanic phases were dried over sodium sulfate and, after the
desiceant had been filtered off, dried under reduced pressure. The residue was purified by
means of preparative HPLC (met. A). The clean product fractions were combined, freed of
the acetonitrile under reduced pressure, alkalized with saturated potassium carbonate solution
and extracted four times with dichloromethane. The combined organic phases were dried
over sodium sulfate and, after the desiccant had been filtered off, dried under reduced
pressure. 36 mg of the title compound were obtained.

LC-MS rt: 0.54 min [M+H]™: 224.2 (met. b)

W1.126
6,8-Diethoxy-[1 2 Atriazolo[4,3-b]pyridazin-3-ylamine
NH,
\V’O\'i»”N\N/‘gN
=y
~_-°

6-C.hloro-S—methanemﬂfonyl-[l,2,4]triazolo[4,3-b]pyridazhl-B-ylamine (W2.126; 60 mg,
0.24 mmol) was dissolved in ethanol (5 ml), sodium ethoxide (300 pl, 21 5 in ethanol) was
added and the mixture was beated to 50°C for S h. The mixture was concentrated and the
residue was purified by flash chromatography {dichloromethane:methanol). Yield: S mg

LC-MS t: 0.52 min  [M-+H]": 224.1 (met. b)

W1.127
6,8-Dimethoxy-[1,2,4] griazolo[4,3-b]pyridazin-3-ylamine

N—N N
ol V=N
2T\

0

6-Chloro-S-methanesﬂfonyl-[1,2,4]t1iazolo[4,3-b]pyridazin—3-ylamine (W2.126; 100 mg,
0.40 mmol) was dissolved in methanol (10 ml), and sodium methoxide solution (0.75 ml,

1.04 mmol) was added. The mixture was heated to reflux for 3 h, then concentrated, and the
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residue was dissolved in water and a pH of 6 was established by adding aqueous hydrochloric

acid. The mixture was extracted with EA and the combined organic phases were dried and

concentrated. The remaining residue was purified by flash chromatography

(dichloromethane:MeOH). Yield: 30 mg

LC-MStt: 0.14 min  [M+H]": 196.1 (met. b)

W1.128 ' A
6-Ethoxy-S-isopropoxy-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
N

N—N)§§q

o \=N
_/—g
B

6,8-Dicthoxy-[1,2,4]triazolo[4,3-b]pyridazin-3-ylanine (W1.126; S0 mg, 0.338 nminol) was
dissolved in isopropanol (10 ml), and sodium isopropexide (207 mg) was added. The mivture
was heated to 85°C for 1 h and concentrated, the residue was dissolved in water and a pH of 6
was established by adding aqueous hydrochloric acid. The mixture was extracted with ethyl

acetate and the combined organic phases were dried and concentrated. The remaining residue

~ was purified by flash chromatography (dichioromethane:MeOH). Yield: 58 mg.

LC-MS rt: 0:538 min  [M-+H]": 23%.2 (met. b)

W1.130
6-Methanesulfonyl-7,5-dunethyl-[ 1,2, 4)triazolo[4,3-b]pyridazin-3-ylamine

0
Y NH,
//S N\ /<
0 N\ A\ N

/
AN \N

6-Chloro-7,8-dimethyl-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.006;
1.0 g) and sodium sulfinate (?16 mg) were dissolved in DMF (6 ml) and stirred in a

microwave at 150°C for 45 min. After the solvent had been drawn off, the residue was
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purified using silica gel (40 g cartridge, dichloromethane/methanol gradient of 0-20°% in
60 min). 1.02 g of the title compound were obtained.

LC-MS rt: 0.33 min  [M+H]": 242.1 (met. b)

The following was prepared analogously:

Number LC-MSrt | [M+H] Comment:
O
I NH,
SS. N J o W2.002; 5.1 g; sulfinate

o > N7 i . 175 (met. | ., _ . i
W1.131 ‘\ M 0.20 min ‘ (4.9 g); 7 h at 100°C;

| XN b) duct: 6.3

product: 6.3 g

W1.135
3-Amino-7,8-dimethyl-[1,2,4]}triazolo[4,3-b]pyridazine-6-carbonitrile
NH,
N<
Z NTN
= \N/

N\\

6-Methanesulfonyl-7,S-dimethyl-{1,2,4]triazelo[4,3-b]pyridazin-3-ylamine (W1.130; 1.0 g)
was dissolved in DMF A(30 ml) and admixed with potassium cyanide (405 mg). After stirring
at 100°C for 1 b, the mixture was dried. The residue was sﬁﬁed inEA and chromatographed
using a short silica gel column with EA. Fractions concentrated by rotary evaporation.

560 mg of the title compound were obtained.

LC-MS rt: 0.27 min [M+H]": 189.1 (met. b)

The following was prepared analogously:

LC-MS .
Number o [M+H]} Comment:
'l..< NH: . . . .
e e A W1.131: 6.3 & KON (2.7 g);
NNy .| 1751 (met.
W1.136 NN 020 min | b) 7 h at 100°C; product:
870 mg
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W1.140 '
3-Amino-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carboxylic acid hydrochloride
o CIH
NH,

No
HO Z N \N
/
NS \N

3-Amino-7,8-dimethyl-[ 1,2 4]triazolo[4,3-b]pyridazine-6-carbonitrile (W1.133; 600 mg) was
admixed with concentrated hydrochlorie acid (20 ml) and kept at reflux for 5 h,
Subsequently, the hydrochloric acid was drawn off, and he residue was taken up with water
and freeze-dried. 790 mg of the title compound were obtained, which was of sofficient purity
for the next reaction.

LC-MS rt: 0.19 min  [M+H]": 189.1 (met. ¢)

The following was prepared analogously:

LC-MS
Number rt [M+H]" Comment:
o CiH N'H
2 . - o
N o W1.136: 860 mg; HC1
HO™ =" NN .| 1941 (met. | .
W1.41 | [N |0.11min ; (30 ml); 2 b RF; product:
X~ N b)
1.7¢g
W1.145
Methyl 3-amino-7.3-dimethyl-[1,2,4jiviazolo[4,3-b]pyridazine-6-carboxylate hydrochloride
0 NHCH
, N
o ZUINTR
=N

3-Ammao-7,8-dimethyl-[1,2,4]triazolo[4,3-b]pyridazine-6-carboxylic acid hydrochloride
(W1.140; 780 mg) was dissolved in methanol (40 ml) and thionyl chloride (1.9 ml) was
slowly added dropwise, and then the mixture was stirred at 65°C. After 2.5 h, the mixture was

dried and the residue was purified using silica gel (24 2 cartridge, dichloromethane/methanol
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gradient of 0-20° in 60 min). 602 mg of the title compound were obtained.

LC-MS ri: 0.37 min  [M-+H]": 222.1 (met. b)

The following was prepared analogously:

LC-MS
Number i [M+H]" Comment:
i e W1.141: 600 mg; thionyl
] o '\-.r’ﬂ\NJ"\. _ | 208.1 (met. At bUme; Y
Wl.140 ~ \N,N 0.20 min b) chloride (1.53 ml); 1.5 h
' 65°C; product: 429 mg

W1.150
N-Methyl-3-amnine-S-meihyl- [1,“,4]tn’azolo[4,3-b]pyﬁdazine-6-carbo.\:amide

Q NH,
\T/U\/»N\N/-g

Methyl 3-amina-S-methyl-{1,2,4triazolo[4,3-b] pyridazine-6-carbexcylate (W1.146; 210 mg)
was dissolved in methanol (4 ml), cooled to 0°C, slowly admixed dropwise with
dimetliylamine (2.02 ml; 2 M in THF) and stirted at 0°C., After 3 b, a further 5 equivalents of
dimethylamine solution were added and the mixture was stirred at 40°C for 4 h. After
standing overnight, another 5 equivalents of dime thylamine solution were added and the
mixctare was stirred at 40°C for a further $ h. After standing ovemight again, a further 5
equivalents of dimethylamine solution were added and then the mixture was stirred at 100°C
in a microwave for 30 min. Subsequently, the nuxture was concentrated and purified using
silica gel (24 g cartridge, dichloromethane/methancl gradient of 0-20% in 60 min). 92 m2 of
the title compound were obtained. '

LC-MS rt: 0.13 min [M+H]": 221.1 (met. b)

W1.152
N-Ethy1-3-amjnc»-S-methyl-[1wA]muulu[-l 3-b]pyridazine-6-carboxamide
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P

3-Amino-S-methyl-[1,2,4] triazolo[4,3-b]pyridazine-6-carboxylic acid hydrochloride
(W1.141; 300 mg) was dissolved in DMF (6 ml) and admixed with O-[(ethoxycarbonyl)-
cyanomethyleneamino]-N,N.N° N'-tetramethyluronium tetraflucroborate (TOTU; 429 mg)
and diethylamine (373 mg). After 2 b, the DMF was drawn off and the residue was purified
using silica gel (24 i cartridge, dichloromethane/ methanol gradient of 0-20%; in 60 min). The
product was taken up with water and freeze-dried. Tn order to remove residual diethylamine,
the mixture was chromaiographed using a short colamn (dichloromethane/ methanol 93:3),
112 mg of the title compound were obtained, which was still contaminated with
diethylamine. |

LC-MS1t: 040 min  [M+H]": 249.1 (met. b)

W1.154
N-Ethyl-3-amino-7,8-dimethyl-[1,2,4] triazolo[4,3-b]pyridazine-6-carboxamide
0
NH,
N '
PN
SN

Methyl 3-;4|1nju«)-7,8-dime.thyl-[1,2,4]triazolo[4,3-b]pyridazme-é-cm‘bc»xylate hydrachloride
(W1.145; 200 mg) was dissolved in methanol, conled to 0°C, slowly admived dropwise with
ethylamine (1.81 mil: 2 M in THF) and stirred at 0*C' for 6 h. Then a further equivalent of
ethylamine was added and the mixture was left to stand at RT over the weekend.
Subsequently, the mixture was concentrated and purified using silica gel (24 g cartridge,
dichloromethane/methanol gradient of 0-20% in &0 min). 149 mg of the title compound were
obtained.

LC-MS1t: 0.21 min [M+H]": 235.1 (met. b)

The following were prepared analogously:
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LC-MS
Number i [M+H]J Comment:
Q NH,
N W1.145: 200 mg;
N N C | 221,01 (met. o . .
W1.155 Ho o \N,N 0.58 min 9 methylamine (2 M in THF);
T K product: 113 mg
)
o [ JIHZ W1.146: 210 mg; ethylamine
R R I T A 221.1 (met. o
W1.156 R [ syt | 028 min b (4.7 eq; 2 M in THF);
Y product: 164 mg
9 NH,
. N - W1.146: 225 mg;
| B H l\’ H "‘.“ . 2071 (met. nvlamine (4.7 eq.; 2 M i
- Ww1.157 \.‘)QN’ 0.16 min b) lme-t1~y amine (4.7 eq.; 2 M in
] THF); product: 113 mg

W1.165

(¢-Ethoxy-7,8-dimethyl-[1 ,2,4]triazolc»[—1,3-b]pyridazin-3~y1f)(2,'3,Z-n-iﬂuoroethyl)amjne
H

o} N //\I"YF
S \N/l-‘l

5 (6-Chloro-7,8-dimethyl-[1,2,4]l:riazolo[—l,?»-b]pyridazm-’}-yl'_)('jl,l,Z‘.-h’iﬂuorc-ethyl)amjne
(W2.150; 330 mg) was initially charged in ethanol (25 ml) and admixed with sodium
‘ ethoxide (90 mg). The reaction mixture was stirred at 30°C for 4 h, then further sodium
ethoxide (10 mg) was added and the mixture was stirred further at 507C for 3 h. After
standing overnight, the mixbave was admixed with water and dried. The residue was taken up
10 m lEA and washed three times with water. The EA phase was dried over sodium sulfate,
filtered and concentrated. 340 mg of the title compound were obtained. LC-MS rt: (0.832 min
[M+H]": 290.2 (met. b)
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The following were prepared analogously:
N LC-MS .
Number i [M+H] Comment:
i
SO AN 182 | W2.166; 690 mg; product:
W1.165 o T | orsmin | |~ 650 ing; product
‘-\T,.f\\:, 3 (met. b) | 308 mg
A
NO00 N 236.2 [ W2.167; 500 mg; product:
W1.167 T |ommin | 0 W e pradue
C Ny (met. b) | 380 mg
AN
' “ B 3 2502 2.168; 78 mg; product:
D waaes | em e S e o TR mg product
/I [N (met.b) | 57 mg
Yy
i
SOL N 202 /2.169; 3 ; ct:
W1.lo /k n\ ! 0.7 min | W2.169; 30 mg; product;
\, M (met. b) |27 mg
\/O\ ‘J\L\ NN 2 ~ “,. . - e
W1.170 : N:\<:_N 0.49 min 2082 [ W2.170; 105 mg; product:
=Y (met. b) 70 mg
W1.175 .. .
[A-(1 -Ethylpropox_v)ﬁ,S-dimethyl-[ 1.2.4] h-iazolo[-l,B-b]pyridazm-S-yl]meﬂlylamine
-

\\e "
5 .

3-Pentancl (1.2 ml) was initially charged at RT with stiring. Thereafter, sodium hydride

(77 mg) was added while cooling with ice. After stirring at 55°C for 3 h, (6-chloro-7,8-

dimethyl-[1 ,2,4]1:11:»12010[4,3-b]pyrickizin-_‘%-yl)methylamjne (W2.169; 530 mg), dissolved in

3-pentanol (1 mD) and DMF (2 ml), was added dropwise. After stirring for 2 h, the reaction
10 mixture was lefl to stand at RT overnight, admixed with water and dichloromethane and then

extracted three times mere with dichloromethane, The combined organic phases were dried
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over magnesium sulfite and, after the desiccant had been filte

pressure. 44 mg of the title compound were obtained.

LC-MS 1t: 0.86 min  [M+

5  The following was prepared analogously:

H]': 264.2 (met. b)

00008?

PCT/EP2009/000406

red off, dried under reduced

[-Number \ LC-MS 1t | [M+H]" Comment:
o O <.»'-”~~,,z{\ . 250.2 | W2.170: 105 mg; product:
W1.176 DTS | ommin |y | some
i et.h) | 6 _J
RN
- The following were prepared analogously to W1.130:
Number LC-MS rt | [MHHT Comment:
Y /(N
PN N " : 2421 | W2170:7.73 g product:
W1.189 N 0.24min | .
=N (met.b) {6228
QE /f/
R Ty _ , 256.0 | W2.169.08 g; product:
W1.190 ;| | 043min |
\\r‘ N (met. b) 484 ¢g
[ /? /ZH/\ . ) ] )
, ) SN~y . 270.1 | W2.191: 7.89 g; product:
W1.191 o M= N 0.51min | .
N (met.b) | 538 &
Q'_. /(/) L
i S8~ 4"\;;/{_ v o 2061 | W2.192: 944 g product:
W1.192 o I 0.60 min |
" N (met.b) | 5458
The following were prepared analogously to W1.135:
Number LC-MS 1t | [M+H] Comment:
N, n/
T ;*”*N/\[\\ S| 1se1 | WLISHS00 g product:
W1.199 N 0.24 min | .
N (met.b) | 1.74 8
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H/
N\\ N N
R N ) 2031 | W1.190: 4.83 g; prodact:
W1.200 | N 039min | ~ |,
/T =Y (met. b) | 3.50¢g
)
N
) =N, . 217.1 | W1.161: 5.37 g; product:
W1.201 Ty 0.50 min
ﬁ/ = (met.b) | 3.18 g
N
S -
o Tt . 2431 | WL192: 5 44 i product:
W1.202 I N 0.63 min
/\[ H (met. b) [3.84g
The following were prepared analogously to W1.140:
Number LC-MSrt | [M+H]' Comment:
o HCQ H
Iow )

o e 2081 | W1.199: 1.73 g; product:
wi2oo | " [T | 0d0min | o e B PTRdie
:]/ =\ (met. b) [2.77 g

j HCI n/
AR 221 | W1.200: 3.50 g product:
wiato | %] N | 023min | T ST & PocE
. _ >T,.»\N’ (met.c) | 5.27 g
ﬁ HCI H/\
no T _ 226.1 | W1.201: 3.17 g product:
W1.211 N 0.47 min
~ T t (met. ¢) | 4.68 3
HCl F
W1212 Ho/ﬁ‘» :r»'-”‘-w«“/\\' ol7mm | B! W1.202: 3.83 g; product:
. N .17 min
/] ’%r L\‘N, (met.b) | 547 g
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The following were prepared analogously to W1.145:

Number LC-MSrt | [M+H] Comment:
HCI H
0] N—
: ) O/u ;;:‘»N‘»N/.{‘ ) 221 | WH210: 2.77 g; prodact:
wia | 7| N 0.29 min
\r =N (met. b) | 2.56 g
o HCI n/
i - v-:«"N'“NJ\\ ) a1 | WL210: 498 g; product:
w1220 | /J N 0.41 min
Ta o (met. b) [ 411 g
T
0 I_-ICI. H’\
A Ay . 250.1 | WL.211: 4.67 g; product:
w1221 | /J [N 0.50 min | )
\\T/ N (met. b) | 406 g
W1.250
N-Ethyl-7,8-dimethyl-3-methylamino-[ 1 ,2,4]111'a2010[4;3-b]pyridﬂziﬂ&6~-c.arboxe|mjde
o H—
H N
AN \N/
)

Methyl 7,S-dimethyl-3-methylamine-[1,2,4]triazolo[4,3-b]pyridazine-6-carboxylate
hydrochloride (W1.220: 1.3 g) was dissolved in methanol (30 ml), cooled to 0°C, slowly
admived dropwise with ethylaniine (11.-44 ml; 2 M in THF) and stirred at 0°C for 6 h. Then
four forther equivalents ethylamine were added and the mixture was left to stand at RT over
10 the weekend. Subsequently, the mixture was concentrated and purified using silica gel (40 g
cartridge, dichloromethane/nethanol gradient of 0-20% in 60 min). 1.12 g of the title

compound were obtained. LC-MS rt: 0.81 min ~ [M+H]": 249.1 (met. b)
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The following were prepared analogously:
LC-MS +
Number " [M+H] Comment:
ﬁ //H/ W1.219: 770 mg;
e T N.ﬂ B e X Y 14 =q o 1 ) -, .
T N . 134.1 (met. | dimethylamine (542 eq.:
wizasi | - 1 T~ |014min e oy AT
37 N b) 2 M in THF); product:
542 mg
H/
W1.219; 850 mg;
o TS \-f‘fN N/‘{‘ ) . 235.1 (mc‘t . ; & .
W1.252 Ho (s M 0.39 min b) ethylamine (4.7 eq.; 2 M in
N ,
’ THEF); preduct: 590 mg
ﬁ JH/ W1.219; 850 mg;
e N ’ AN A et o amane (4 747 aq -
W1.253 H L N\ S 0.18 min 221.1 \(nu.l. m\.lh'ylanum. 4.7+2 eq.;
\T/' N b) 2 M in THF); product:
530 mg
i //h‘/ W1.220; 00 mg;
L Y , : .
T Y 235.1 (met. ethylamine (4.7+2 eq.;
W1.254 i J\ tll\ N 0.68 min (me mgﬂl'}l.mum 4.7+2eq.;
3 T =N b) 2 M in THF); product:
629 mg
T - W1.221; %00 mg;
R L S T ] 263.1 (met. S .
WI1.255 H )\ Je N 0.86 nun ethylamine (4.7+4 ¢q.; 2 M
N SN b) N -
| in THF); product: 732 mg
ﬁ HJ W1.221; 800 mg;
o oo 249.1 (met. sthylamine (4.74-2 eq.;
wiase | Y T\J‘_‘N 0.79 min (met. | mefhylamine (4742 eq.
SN b) 2 M in THF); product:
T 612 mg
W1.265 was prepared analogously to W1.150:
Number LC-MSrt | [M+H] Comment:
i N— W1.220; %00 mg;
NP S 1 . e
: EEE Y e} 249, ' e (54545 eq.
WL265 IIJ I N N 0.16 min | 4 1‘ dJme.thylanung( 5+5eq.,
e N1 (met. b) | 2 M in THE); product:
T 330 mg

The following was prepared analogously to W1.152:
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Number LC-MSrt | [M+H] Comment:
H W1.209; 860 mg;
P ‘.N" ﬁ N, J 631 diethylamine (1.81 ml);
W1.270 1 I N 0.45 min TOTU 1.16 g; product:
/l N (met. b) A
\[ 251 mg (no freeze-drying and
additional column)
W2.
W2.001

6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
NH

2
N._ /<
\ \N/

.w-(Clﬂmpyridazm-6-yl)hydmzihe (5 g) was dissolved in a misture of BtOH (90 ml) and water

Cl

(36 ml) at RT while stirring. Thereafter, 5 M cyanogen bromide solution (13 ml in
acetonitrile) was cautiously added dropwise. Afier stirring for 4.5 h, the mixture was left to
stand overnight and, the next day, further S M cyanogen Bromide solution (3 ml in
acetonitrile) was added while stirring. After a further 4 h of stirring, the precipitate formed
was filtered off with suction and dried. 6.1 g of the title compound were obtained.

The mother liquor was admixed with MtB ether and the precipitate formed was filtered off
with suction and dried, so as to obtain a further 1.5 g of the title compound.

LC-MS rt: 0.24 min [M+H]": 170.1 (met. a)

W2.001a
6-Chloro-[1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
NH,

Cl N

Z TSN

N \N/
G-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001; 1.1 g) was taken
up with a large amount of water and alkalized with satwrated potassium carbonate solution.
The solid which precipitated out was filtered off with suction and dried (388 mg). Repeated

extraction of the mother liquor with dichloromethane, drying of the combined organic phases '
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over sodium sulfate, filtration and concentration afforded a further 228 mg of product in total.

LC-MS rt: 0.24 min  [M+H]": 170.1 (met. a)

W2.002
A-Chloro-S-methyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide
NH,
Cl > N N /<\N HBr
= \N/

(6.-Clﬂorg—-!»—methy‘lpyﬂdazin-3-y1)hydmzine (W3.002; 4.6 g) were initially charged in EtOH
(330 ml) and water (70 ml) while stirring at RT. Thereafler, cyanogen bromide in 2 mixture
of EtOH (170 mi) and water (30 ml) was slowly added dropwise at RT. After stirring at RT
for 6 h, the mixture was left to stand overnight. Then the mivture was dried and the residue
was purified using silica zel (40 g cartridge, DCM/methanol gradient of 0-10, in 30 min).
7.3 g of the title compound were obtained.

LC-MS 1t: 0.17 min [M+H]": 184.1 (met. b)

W2.002b
6-Chloro-S-methyl-[1,2,4]tiazolo[4,3-b]pyridazin-3-ylamine triflucroacetic acid salt
NH,
Cl /N\N L
N  TFA
N

(6-Chloro-4-methylpyridazin-3-yhhydrazine (W3.002; 432 mg) was initially charged in a
mixture of ethanol (15 ml) and water (3 ml) while stivving at RT. Thereafter, cyanogen
bromide (581 mg, dissolved in 7 ml of EtOH and 1.5 ml of water) was cautionsly added
dropwise. After stiming for 2 b, the mixture was left to stand overnight. Thereafter, the
mixture was stirred at RT for a further -+ h and then at 50°C for 2 h. Afier couling overnight,
the solvent was drawn off and the residue was purified by means of preparative HPLC (met.
A). The clean product fiactions were combined, freed of the acetonitrile under reduced

pressure and freeze-dried. 158 mg of the title compound were obtained.
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LC-MS rt: 0.44 min  [M+H]": 184.1 (met. a)

W2.003
6-C1ﬂom-8-ethyl-[1,2,4]1riazolo[4,3-b]pyridﬂzin-3-ylamjne

Hz
cl /N\N AN
N

7
S \N

(6—Chloro—4-ethylpyridazin—3-yl)hydl'a;:ine triflucroacetate (W3.003; 1.35 g) were initially
charged in EtOH (25 ml) and water (4 ml) while stirring at RT. Thereafier, cyanogen bromide
(997 mg), dissolved in EtOH/water (5/2 ml), was cauticusly added dropwise. After stirring at
RT for § h and standing overnight, the mixture was stirred at 55°C for another 4 h.
Subsequently, the solvent was concentrated and the residue was admixed with water. Once it
had been alkalized with saiurated potassiun carbonate solution, the mixture was extracted
three times with dichloromethane. The combined organic phases were dried over sodium
sulfate and, after the desiceant had been filtered off., dried under redaced pressure. 918 mg of
the title compound were obtained.

LC-MS rt: 0.35 min [M+H]": 198.1 (met. b)

W2.004
6-Chloro-S-trifluoromethyl-[ 1.2 A]aiazolo[4,3 -b]pyridazin-3-ylamine
NH, '
CI N ,;’ N ~ N \\
— /N
X~ N
F
F F

(6—Chloro-4-1Iiﬂuoromethylpyridazin-3-y1'_)hydrazine hydrochloride (W3.004; 85 mg) was
converted and sworked up analogously to W2.003. However, the mixture was stirred at RT for
S h and then left to stand over the weekend to complete the reaction.

LC-MS 1t: 0.41 min [M+H]": 238.1 (met. b)
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W2.005 and W2.005a .

6-Chloro-7-methyl-[1,2, 4iriazolo[4,3-b]pyridazin-3-ylamine and é-chlore- 7-metihyl-[1,2,4]-

triazolo[4,3-b]pyridazin-3-ylamine hydrobromide

| NH,
Ci 4N\N/\§ Ch N/<
S
/
N

\*u o
N o

( 6-C-h]oro-5-met].lylpyridazin-3~y1)hydraz£ne (W3, U( 15; 4.68 g) was converfed and worked up
analogously to W2.002. The purification was effected using silica zel (SO g cartridge,
DCM/methanol gradient 0-10°¢ within 60 min). 1.88 g of the free base were isolated. Rinsing -
the silica gel again afforded 2.67 g of the hydrobromide.
LC-MSrt: 046 min  [M-+HJ": 184.1 (met. a)

W2.006
f-Chloro-7,8-dimethyl-[1 2 A]triazolof4,3-b]pyridazin-3-ylamine hydrobromide

HBrH
- CIn Ny
\N

N \N/

(6-Cldoro-4,5-dimethylpyridazin-3-ylihydrazine (W3.006; 12 g) was initially charged in
EtOH (240 ml) and water (50 ml) while stirring at RT. Thereaiter, cyaogen bromide (14.7 g)
in a mixture of EtOH (120 ml) and water (25 ml) was slowly added dropwise at RT. After
stirring at RT for 6 h, the mixture was left (o stand overnight. Then the mixture was dried and
the residue was purified using silica gel (%0 g cartridge, DCM/methanol gradient of 0-20% in
60 min). 19.4 g of the title compound were obtained.

LC-MSrt: 0.28 min - [M+H]": 198.1 (met. b)

W2.006a
6-Chlore-7.8-dimethyl-[ 1,2 4]triazolo[4,3-b]pyridazin-3-ylamine
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NH,
ci {,N\N/(\
N
S \N/

(6-C11101'0-4,5—dimc:thylpyn’dazin—i%-yl)hydm.zme. (W3.006; 519 mg) was converted and
worked up analogously to W2.007. 370 mg of the free base were isolated.

LC-MS 1t: 1.35 min  [M-H]": 198.0 (met. €)

W2.007
e 6-Chloro-7-ethyl-S-methyl-[1 ,2,4]111'3201(:.[4,3«b]pyridaziné-ylamine

NH,

G N A
N

/
N

(6-‘311101'0-5«ethy‘l--l-methylpyﬁdazin-S-yl)hydmzine (W3.007; 340 mg) was dissolved in

10  ethanol/water (10/2 mi) at RT while stirring. Thereafier, cyanogen bromide ( 386 mg,
dissolved in 5 ml of ethanol and 1 ml of water) was cautiously added dropwise. After stirring
at RT for 5 h, the mixtwe was left to stand overnight and then the solvent was drawn off, and
the residue was admived with water. Once the residue had been alkalized with saturated

otassium carbonate solution, it was extracted three times with dichloromethane. The

g

15  combined organic phases were dried over sodium sulfate and, after filtering off the desiccant,
dried under reduced pressure. 385 mg of the tifle compound were cbtained.
LC-MS rt: 0.62min  [M+H]J": 212.1 (met. b)

W2.008
20 6-Clﬂoro-8—ethyl-7-me-thyl-[1,2,4]trif|zc»lo[4,3—b]pyridazin—3-ylamine
NH,

Cl /N\N/\QN

/
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(6-Chloro-4-ethyl-S-methylpyridazin-3-y)hydrazine trftuoroacetic acid salt (W3.008;
340 my) was initially charged in a mixture of EtOH (12 ml) and water (2 ml) at RT while
stirting. Thereafier, cyanogen bromide (240 mg), dissolved in 3 ml of E¢OH and 1 nd of
water, was cantiously added dropwise and the mixtare was stirred for S h. After standing
overnight, 0.5 eq. of cyanogen bromide solution was added and the mixture was stirred again
at RT for 1.5 h and then at 55°C for 2 h. After standing overnight, the solvent was drawn off
and the residue was admixed with water. Once it had been alkalized with saturated potassium
carbonate solution, the mixture was extracted three times with dichloromethaune. The
combined organic phases were dried over sodium sulfate and, after the desiccant had been
filtered off, dried under reduced pressure. 270 mg of the title compound were obtained.

LC-MS rt: 0.54 min  [M+H]": 212.1 (met. b)

W2.009
6-Chlovo-3-isopropyl-[1,2,4]triazolo[4,3-bpyridazin-3-ylamine
NH,
Cl /N N
N \N/

(6-Chloro-4-isopropylpyridazin-3-yhhydrazine trifluorcacetic acid salt (W3.009; 238 mg)
was initially charged in ethancol/water (6/1 ml) at RT while stirring. Thereafter, cyanogen
bromide (182 myg, dissolved in a mixture of 1.5 ml of EtOH and 0.5 m] of water) was
cautionsly added dropwise. After stirring for § hours, the mixture was left to stand overnight,
another 1 eq. of the cyanogen bromide solution was added and the mixture was stirred all
day. After standing overnight, the solvent was drawn off and the residue was admixed with
water, Once the residue had been alkalized with saturated potassium carbonate solution, it
was extracted three times with dichloromethane. The combined organic phases were dried
over sodium sulfate and, after filtering off the desiccant, dried under reduced pressure.

180 mg of the title compound were obtained in sufficient purity.

LC-MS rt: 0.65 min [M+H]": 212.1 (met. b)

"H NMR (300 MHz, DMSO-d6) [ppm]: 6.98 (1 H), 6.63 (2 H), 3.37 (1 H), 1.33 (6 H)
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W2.010
6-Chloro-S-cyclopropyl-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
NH,
Cl N
Z N7\
— /N
XN

(6-Chloro-+4-cyclopropylpyridazin-3-ylhydrazine triflucroacetic acid salt (W3.010; 400 mg)
was converted and worked up analogously to W2.009, However, one further equivalent of
cyanogen bromide was added and the mixture was addjtionally stirted at 55°C for 6 h. |
252 mg of the title compound were obtained.

LC-MS 1t: 0.51 min  [M+H]": 210.1 (met. b)

W2.011
6-Chloro-7-ethyl-[1,2,Htrdazolo[4,3-b]pyridazin-3-ylamine
NH,
Cl /N\N N
N

(6-Chloro-3-ethylpyridazin-3-ylhydrazine trifluoroacetic acid salt (W3.011; 169 mg) was
converted and worked up analogously to W2.009. 130 mg of the title compound were
obtained in sufficient purity.

LC-MS rt: 0.33 min  [M+H]": 198.1 (met. b)

W2.012
6-Chloro-7-cyclopropyl-[1,2,4]hiazolo[4,3-b]pyridazin-3-ylamine
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NH,
Cl N
~Z N
\N
\ ~ 7/

(6-Chlorc-3-eyelopropylpyridazin-3-yl)hydrazine trifluoroacetic acid salt (W3.012; 400 mg)
was converted and worked up analogously to W2.008, except that, instead of 0.3, one further
equivalent of cyanogen bromide solution was added. 260 mg of the title compound were
obtained in sufficient purity.

LC-MS rt: 0.45 min  [M+H]": 210.1 (met. b)

W2.013
6-Chloro-7-isopropyl-[1,2,4]hiazolo]4,3-b]pyridazin-3-ylamine
NH,
Cl_ /N N

\ \/N
N

(-Chloro-3-isoprapylpyridazin-3-yh)hydrazine trifluoroacetic acid salt (W3.013; 400 mg)
was initially charged in ethanol/water (6/1 ml) at RT while stirring. Thereafter, cyanogen
bromide (353 mg, dissolved in a mixture of 1 mi of EtOH and 0.5 ml of water) was
cautiously added dropwise. After stirring for S hours, the mixture was left to stand overnight
and stirred for a further day. After standing overnight, the solvent was drawn off and the
residue was admixed with water. Once the residue had been alkalized with saturated
potassium carbonate solution, it was extracted three times with dichloromethane. The
combined organic phases were dried over sodium sulfate and, after filtering off the desiccant,
dried under reduced pressure. 400 mg of the title compound were obtained in sufficient
purity.

LC-MS ri: 0.65 min [M+H]": 212.1 (met. b)

'H NMR (500 MHz, DMSO-d6) [ppm]: 7.97 (1 H), 6.61 (2 H). 3.11 (1 H), 1.25 (6 H)

W2.014 _
6-Chloro-7,8-diethyl-[ 1,2,4]triazolo[4,3-b]pyridazin-3-ylamine
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NH,
Cl N
™ \N/

(6-Chloro-4,3-diethylpyridazin-3-ylhydrazine (W3.014; 2.0 g) was converted and worked up
analogously to W2.007. 2.20 g of the title compound were obtained in sufficient purity.

LC-MS rt: 0.72 min  [M+H]": 226.1 (met. b)

W2.015
6-Chloro-7,S‘djjsc'pfopyl-[1 2 4triazolof4,3-b]pyridazin-3-ylamine

Cl No

(6-Chloro-4,3-diisopropylpyridazin-3-ylihydrazine (W2.015; 274 mg) was converted and
worked up analogously to W2.007. 290 mg of the title compound were obtained in sufficient
purity.

LC-MS rt: 0.87 min  [M+H]": 254.2 (met. b)

W2.016
6-Chloro-7,8-dicyclopropyl-[1,2,4]triazolo[4.3-b]pyridazin-3-ylamine
NH,
Cl /N N4
o~ /N
X N

(6-Chloro-4,5-dicyclopropylpyridazin-3-ylhydrazine (W3.016; 346 mg) was converted and
worked up analogously to W2.007. 385 mg of the title compound were obtained in sufficient
purity.

LC-MS rt: 0.81 min  [M+H]": 250.1 (met. b)
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W2.017
-Chloro-§,9-dihydro-7H-cyclopenta[d}[1, 2,4]iriazolo{4.3-b]pyridazin-3-ylamine
hydrobromide

NH,

Cl. _N.

~ 7
= N

(-1-(311101'0-6.,7-djhydr.:y-5I-I—cyclopcnta[d]pyrida.zin—1-yl)hydmzine (W3.017; 3.85 g) was

converted, worked up and purified analogously to W2.006. 5.44 g of the title compound were

obtained. LC-MS rt: 0.74 min [M+H]": 210.1 (met. a)

W2.018
6-Chloro-7,%,9,10-tetrahydro-[1,2,4]riazolo[3,4-a]phthalazin-3-ylamine hydrobromide
NH,
Ci N BrH
~ N A\
Nl N
N

(4-Chlore-3,6,7,S-tetrahydrophthalazin-1-yDhydrazine (W3.018; 4.00 g) was couverted,

warked up and purified analogously to W2.006. 5.16 g of the tifle compound were obtained.

LC-MSrt: 0.82 min  [M+H]": 224.1 (met. a)

Ww2.019
N,N-Diethyl-3-amino-6-chloro-[1,2,4]iriazolo[4,3-b]pyridazine-7-carboxamide
NH,

cl /N\N/\<
O\\[/ N N

- N,N-Dijethyl-3-chloro-6-hydrazinopyridazine-4-carhoxamide trifluorcacetic acid salt

(W3.019; 300 mg) was converted and worked up analogously to W2.007. 285 mg of the title
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compound were obtained in sufficient purity.

LC-MSrt: 0.24 min  [M+H]": 269.1 (met. a)

W2.020
N,N-Diethyl-3-amino-G-chloro-[1,2,4]triazolof4,3-b]pyridazine-S-carboxamide
NH,

CI\F/N\N/Q
o — /N

N
/\N o

)

N N-Diethyl-6-chloro-3-hydrazinopyridazine-d-carboxamide triflucroacetic acid salt
(W3.020; 320 mg) was converted and worked up analogously to W2.007. 222 mg of the title
compound were obtained in sufficient purity.

LC-MS t: 0.93 min  [M+H]": 269.1 (met. a)

W2.021
6-Chloro-N*7* N*7*.diethyl-[1,2,4]triazolo[4,3-b]pyridazine-3,7-diamine

A
o N

Z SN

N

P '
)

(3-Chloro-6-hydrazinopyridazin-4-yl)dicthylamine (W3.021; 215 mg) was converted
analogously to W2.007, and the solvent mixture was drawn off. The residue was purified by
means of preparative HPLC (met. A). The product fractions, each of them clean, were
combined, freed of the acetonitrile under reduced pressure, adjusted to pH 9 with sodinm
hydrogencarbonate and extracted five times with DCM. The combined organic phases were
dried over magnesium sulfate and, after filtering off the desiccant, dried under reduced
pressure, 94 mg of the title compound were obtained in sufficient purity.
LC-MSri: 1.04 min  [M-+H]": 241.1 (met. a)
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W2.126

6-Chloro-S-methanesulfonyl-[1,2,4}triazolo[4,2-b]pyridazin-3-ylamine
NH,
Cle Nw /<\N
= \N/

O=T=o

(6-Chlero-4-methanesulfonylpyridazin-3-yhhydrazine (W3.126; 200 mg, 0.9 nunol) was
dissolved in methanol (5 ml), cyanogen bromide (360 pl, 3 M in DCM) was added and the
mixture was stirred at RT for 4 h. The mixture was concentrated and the residue was purified
by flash chromatography (dichloromethane:methancl). Yield: 111 mg.

LC-MStt: 0.51 min  [M+H]": 227.0 (met. c)

W2.150
(6-Chloro-7.8-dimethyl-[1.2,4]triazolof4,3-b]pyridazin-3-yl)-(2,2,2-trifluoroethyl )amine

H_\F
Cl_ _No_ K/N/F
ZN N\, F
\ \N/

N*-(6-Chloro-4,5-dimethylpyridazin-3-ylamino-N-2,2, 2-triflucroetlyl jurea (W3.150;
400 mg) was dissolved in phosphorus oxychloride (10 ml) and heated to 80°C while stiring.
After stirring at S0°C for 7, the mixture was left to stand overnight and then the phosphorus
oxychloride was drawn off. The residue was dissolved in water/DCM and adjusted to pH 9
with sodium hydrogencarbonate, and the phases were separated. The agqueous phase was
extracted three times with DCM, and the combined extracts were washed with saturated
sodium chloride solution, dried over sodium carbonate, filtered and concentrated. 330 mg of
the title compbund were obtained.

LC-MS rt: 0.83 min  [M-+H]": 280.1 (wet. b)
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W2.166
The following were prepared analogously to W2.169:
Number LC-MSrt | [M+H] Comment;
H/(X
o Che_ 5"‘N"N/\<. o 2181 W3i.166: 83? mg; pt@ﬁm‘uon
W2.166 L\ N O.6odmin | | by means of HPLC (met. D);
RPN .1, {met. b) .
]/ CIH product: 690 mg
n_/ o
oo . J < 2402 W3.168: 540 mg; purification
W2.167 /f’ W 0.71 min (“ t';) by means of HPLC (met. D);
L SR . met.
. T N CIH ‘ © | product: 507 mg
lr:xl’/\ W3.168: 140 mg; purification
) o, N/ o 226.1 . )
W2.168 ONT 0.68 min by means of HPLC (met. D);
J,\ I N (met. b)
~T e N product: 82 mg
CIH
W2.169
5  (6-Chlore-7,8-dimethyl-[1 2 d]triazolo[4,3-b]pyridazin-3-ylimethylamine hydrobromide
H_ .
cl N
ZNSNAN BrH
N \N/

N'-(6-Chlc-ro-l,5-dmwthylpmidazin-?w-yl)amjno-N-meﬂlylthjc-urea (W3.169; 11.25 g) was
dissolved in ethanol (400 ml), admived with ethyl bromoeacetate (5.57 ml) and kept under
reflux with exclusion of moisture. After 2 h, the selvent was drawn off and the residue was
10  purified using silica gel (120 g cartridge, DCM/methancl gradient of 0-10°3 in 60 min).
10.9 g of the title componnd were obtained. LC-MS rt: 6.35min  [M+H]": 212.1 (met. b)
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The following were prepared analogously to W2.169;

Number LC-MSrt | [M+H] Comment:
H_
N (R NP O oo | 1981 | W3.170: 7.74 g product:
W2.170 . \j/gN,N 024min | by | 793 g

HBr j —"\ i )
| Ny o 226.1 | W3.191: 7.61 g; product:
w2191 ;%/‘Q N 0.50 min

N (met.b) | 7.89 g
//“’\\
G NS A R 5 210 T R0 o rperdrrode
W2.102 /[ H iy : 0,60 min 2521 | W3.192: 7.80 g; product:
oy (met. b) {944 g

w3

W3.002
(6-Chlora-4-methylpyridazin-3-yl)hydrazine

CI\F/N\N Cl /N\,N

. U~ /N H., \\‘::/»"’J”\. /’\ {H.,
. \N - N i
[ A i

Synthesized analogously to US 4,378,404

LC-MSrt: 0.21 min [M+H]": 159.1 (met. a)

W3.003 and W3.011
(6-Chloro-4-ethylpyridazin-3-yDhvdrazine trifluoroacetate and (6-chloro-5-ethylpyridazin-3-
yDhydrazine trifluoroacetate

Cl _N N
Z \,N HNT Y \IN
NH‘) \\-\\
TFA X e TEA ~al

3.6-Dichloro-4-ethylpyridazine (W-4.003, 2 x 2.4 2) was divided between 2 microwave
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vessels and each was admived with a mixture of hydrazine monohydrate (6 ml) and dioxane
(7 ml). The reaction mixture was kept in the microwave at 130°C for 1 h. Subsequently, the
contents of the two vessels were combined in a round-bottom flask and dried. The residue
was admixed with water and extracted three times with dichle romethane. The combined
organic phases were dried aver sodium sulfate and, after the desiceant had been filtered off,
dried under reduced pressure. The workup process was repeated twice more. The residue thus
obtainzd was separated by means of prepar ative HPLC fmethod A, except gradient of 100 °%
water+0.05¢ ;TFA < 13%; acetonitrile/S5 % water+0.05? +TFA in 25 min). The product
fractions, each of them clean, were combined, freed of the acetonitrile under reduced pressure
and freeze-dried. 1.35 g g of (6-chloro- 4-Lthv1pynd.1um- ~-yhhydrazine as the tnﬂuuroacetau

and 2.9¢ g of (6-chloro-3 -‘ﬂlleVI'ltLlalll" -yl jhydrazine as the rifluorcacetate were ubtamed

(6-Chlaro-4-ethylpyridazin-3-yhhydrazine as the tiflnoroacetate, W3.003
LC-MS ri: 0.20 min [M+H]": 173.1 (met. c)

(6-Chloro-5-ethylp yridazin-3-ylhydrazine as the trifluoroacetate, W3.011
LC-MS ri: 0.13 min [M+H]": 173.1 (met. b)

W3.004 and W3.100
(6-Chloro-4-tdfluoromethylpyridazin-3-y1)hydrazme hydrochleride and (6-chloro-5-
riflucromethylpyridazin-3-ylhhydrazine hydrochloride

H
N NS
Cli /N\|N HCI H,N iIN HCI
> ~NH, Cl
N F
N 7 F

3 6-Dichloro-4-trifluoromethylpyridazine (W4.004, 150 mg) was dissolved in dioxane (3 ml)
and, after hydrazine monohydrate (100 pl) had been added, stirred at RT. After 4 h, the
solvent was drawn off and the residue was djssolve.d in water/ACN and separated by means
of preparative HPLC (met. D). The fractions, L&L]_l of them clean, were combined, freed of the
acdummlu and freeze-dried. 87 mg of (6-chloro-4-trifluorome thylpyridazin-3-yDhydrazine
hydrochloride and 7 mg of (6-chloro-3-trifluorome lhvlpymhzm— -yhhydrazine
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h)'m:oclﬂolide were obtained.

{ 6-Chlcm:»-4-1Tiﬂuorm:uc:tll_vlpyridazin-3-yl)h_vdrazmc hydrochloride, W3.004

'H NMR (500 MHz, DMSO-d6) {ppm] (NHs not listed): 8.27 (1 H)

LC-MS1t: 0.15min  [M+H]": 213.1 (met. b)

( 6~C-hl0rc»-5—triﬂuor«::methylpyridazin—3-yl)hydrazine hydrochloride, W3.100
TH NMR (500 MHz, DMS0-d6) [ppm] (NHs not listed): 7.73 (1 H)
LC-MStt: 0.37min  [M+H]": 173.1 (met. <)

W3.005
(6-Ch10r0-~5-methylpyridazm-S-yl)hydrazine
Cl NS,
~ - NH:
H

Synthesized analogously to US 4,3 78,464
LC-MStt: 026 min  [M+H]": 159.1 (met. a)

W3.006
(6-Chloro-4,5 -dimethylpyridazin-3-yljhydrazine

3.6-Dichloro-4,5-dimethylpyridazine (W006; 29.0 g) was admixed with 160ml of hydrazine
maonohydrate solution (160 ml) and heated to 90°C while stirring for 4 L. The reaction
mixture was admixed with water and the precipitate was filtered off with suction, washed
with water and dried over phosphorus pentoxide, 27.1 g of the title compound were obtained.

LC-MSt1t: 0.15min [M+H]": 173.1 (met. b)

W3.007 and W3.008
(6-Chloro-5 -ethyl-4-methylpyridazin-3-ylhydrazine (also as the TFA salt) and (6-chloro-4-

-ethyl-S-methylpyridazin-3-yDhydrazine triflnoroacetic acid salt
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Ch _N<
SN

Clz\/[// N
Tl e S
( N

N
NS p ) R N I\l 2
\]/ N TFA ) N

3 6-Dichloro-1-ethyl-3-methylpyridazine (W4.007; 1 g) was iniiially charzed in dioxane

(TFA)

(§ ml) with addition of hydrazine monohydrate (2 ml) in a microwave vessel at RT.
Thereafter, the reaction mixture was kept at 140°C in the microwave for 1 . In the course of
standing overnight, a solid precipitated out, which was filtered off with suction, washed and
dried. 345 mg of (6-chloro-5-ethyl-4-meth ylpyridazin-3-ylhhydrazine were obtained as the
fiee base. |

The mother liquor was concentrated to dryness and the residue was purified by means of
preparative HPLC (uoet. F). The producf fractions, each of them clean, were combined, freed
of fhe acetonitrile under reduced pressure and freeze-dred. 340 mg of G-chlara-4-ethyl-5-
methylpyridazin-3-ylhydrazine iriflucroacetic acid salt and 239 mg of (6-chlaro-5-ethyl-4-
methylpyridazin-3-yDhydrazine as the trifluoroacetate were obtained.

(6-Chloro-5- ethyl-4-methylpyridazin-3-yl)hydrazine trifluoroacetic acid salt, W3.007
LC-MS rt: 0.25 min  [M+H]": 187.1 (met. b)

6-Chloro-4-ethyl-3-methylpyridazin-3-yhhydrazine triflunroacetic acid salt, W3.008
LC-MS tt: 0.22 min  [M+H]": 187.1 (met. b)

W3.009 and W3.012
(6-Chloro-4-isoprop ylpyridazin-3-ylibydrazine trifluoroacetic acid salt and (6-chloro-5-
isopropylpyridazin-3-yhhydrazine trifluorcacetic acid salt

N

CI\(/ \ﬁ’ TFA Cl\[;leN TFA
i\\N/NH: "~ §>/J\NH
H T ‘

N
3 6-Dichloro-4-isopropylpyridazine (W-009; 1.3 g) was converted analdgously to W3.007
and then dried. After preparative chromaiography (met. F), 260 mg of (6-chloro-4-isopropyl-
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pyridazin-3-yDhydrazine triflucroscetic acid salt and 2.16 g of (6-chloro-3 3-1s0propyl-
pyridazin-3-yl)hydrazine frifluoroacetic acid salt were obtained.

( 6-Ch]oro-4-isopr0py]pyridazin~3»yl)hydrazine trifluoroacetic acid sali, W3.009
LC-MS1t: 0.20 min  [M+H]": 187.1 (met. b)

( 6-Chloro-5-isopropyipyridazin- -3-yDhydrazine trifluors acetic acid salt, W3.012
LC-MS 1t: 0.34 min [M+H]": 187.1 (met. b)

W3.010 and W3.012

- (6-Chloro-4-¢ cyclopropvlpyridazin-3 3-yhhydrazine triflucroacetic acid salt and (6-chloro-5-

cycloprupylp}ndazm-3-yl)hydrazme wiflucroacetic acid salt

H

3,6-Dich]c»ro-4-cyclopr‘opylp_w1'da:me (WL010; 1.4 2) was converted analogously to W3.007
and then dried. After preparative chromatography (met. F; ), 803 mg of (6-chlorg-4-
cyplupropvlpvnd.a,_m- 3-yDhhydrazine trifluoroacetic acid salt and 708 mg of (6-chloro-5-
cycloprapylpyridazin- -3-yDhydrazine were obtained.

' ( 6-Chloro-4- -cyclopropylpyridazin-3 -yhhydrazine triflucroacetic acid salt, W3.010

*LCMS 1t 0.15min [M+H]": 185.1 (met. b)

( 6—Chlom-‘?-cvcloprnpvlpyridazm- 3-yDhydrazine triflucroacetic acid salt, W3.012
LC-MS 1t: 0.22 min [M+H]": 185.1 (met. b)

W3.011
(6-Chloro-5-¢ thylpyridazin-3 3-yDhydrazine triflusroacetic acid salt
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Cl /N\N TFA
A |
ITIH
NH,
See W3.003

W3.012
(6-Chloro-5

Cl /N\N TFA
l
N l\‘lH
NH,

See W3.010

-cyc:loprc-pylpyridazin—i% -yhhydrazine trifluoroacetic acid salt

W3.013
(6-Chloro—5-isopropylpyridazin—B

C N~y TFA
\
N
NH
 NH,

See W3.009

-yhhydrazine trifluoroacetic acid salt

w3.014
(6-C11101‘0—4,S-diethylpyridﬂzin-i’»-yl')hydrazine trifluoroac

Ch N~y TFA
U

NH

NH,

3,6-Dichloro—4,5—diethylpyridazine (W4.014,
dried. After preparative chromatography (met. F), -

etic acid salt

3,0 g) was converted analog

and then

obtained.

PCT/EP2009/2)00406

00109

ously to W3.007

2.0 g of the title compound were
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LC-MS ri: 0.38 ntin  [M+H]": 201.1 (met. b)
Analogously to W3.007, the following were prepared:

Number LC-MStt | [M+H]" | Comment:
O M- Wa4.013: 300 mg; 6 h MW;
| o 229.2 o
W3.015 B N T 0.76 mn , no HPLC purification
\[ | | (met. b)
e WA necessary; product: 278 mg
Cl N W4.016: 500 mg; HPLC
o I Iy ~|2251 | (met. B); basified with
W3.016 —" Y NH 0.05 min _ . i
v ILIH (met. b) | potassium carbonate and
2
extracted; product: 352 mg
W3.017
(4-Chloro-o 7-dihydro-5SH-cyclopenta[djpyridazin-1 -yDhydrazine
Cl /N\N
s NH,
N
H

1,4-Dichlom-6,7-dihyd1'o-5I-I-c.yclopenta[d]pyridazine (W4.017; 3,59 g) was converted,

worlzed up and isolated malogously to W3.000. 3.24 g of the title compound were obtained.

LC-MS 1t; 0.20 min  [M-+H]J": 185.1 (met. b)

W3.018
(4-Chlore-5,0,7, S-tetrahydrophthalazin-1-yDhydrazine
Cl /N\N

N | N/‘NHz

H

1,4-Dic-hlorc»-5,6,7,S-tetrahydmphthalazine (W4018; 10.3 2) was converted analogously to

W3.006. After water had been added, however, the mixture was extracted with DCM, and the

DCM phase was removed, dried, filtered and concentrated. 9.1 gz of the title compound were

obtained. LC-MS rt: 0.68 min [M+H]": 199.1 (met. a)

0
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W3.019 and W3.020
N.N-Diethyl-3-chloro-6-hydrazinopyridazine-t-carboxamide trifluoroacetic acid salt and

N,N-diethyl-6-chloro-3-hydrazinopyridazine-4-carboxamide triflucroacetic acid salt

| Lt
R B
0 TFA ~ N 0

A

N,N-Diethyl-3,6-dichloropyridazine-4-carboxamide (W4.019; 15 ) was suspended in water
(60 ml) and admixed with hydrazine monohydrate (2.5 ml). After stirring at 60°C for 1 h, the
mixture was heated to 100°C for 2 h. After cooling to RT, the mixture was admived with
DCM and extracted four times with DCM. The combined extracts were dried over sodium
sulfate, filtered and concentrated. The residue was purified by means of preparative HPLC
(met. C). The clean, product-containing fractions were each combined, freed of ACN and
freeze-dried. 910 mg of N.N-diethyl-3-chloro-6-hydrazinopyridazine—4-carboxamide
trifluorcacetic acid salt and 560 mg of N.N-diethyl-6-chlore-2-hydrazinopyridazine-4-
carboxamide trifluoroacetic acid salt were obtained.
N.N-Diethyl-3-chloro-6-hydrazinopyridazine-4-carboxamide trifluoroacetic acid salt
LC-MStt: 0.79 min  [M+H]": 244.1 (inet. )

N.N-Diethyl-6-chloro-3-hydrazinopyridazine-+4-carboxamide trifluoroacetic acid salt
LC-MSrt: 0.68min  [M+H]": 244.1 (met. a)

W3.021
(3-Chloro-6-hydrazinopyridazin-3-yl)diethylamine triflusroacetic acid salt
Cl | N>y TFA
> )
(3,6-Dichleropyridazin-4-yDdiethylamine (W4.021; 500 mg) was initially charged in dioxane
(20 ml) while stirring, and admived with hydrazine hydrate (0.63 ml). Thereafter, the mixture

was heated first at 0°C for 2 h and then o reflux for 3 h. After being left to stand over the



(&3]

15

000532

WO02009/097970 PCT/EP2009/000406
104
weekend, the mixture was heated to reflux for a further 48 h and, after cooling, the solvent
was drawn off. The residue was purified by means of preparative HPLC (met. A). The clean,
product-containing fraciions were each combined, freed of the ACN, basified with saturated
sodium hydrogencarbonate solution and then extracied five times with EA aud five times
with DCM. The combined organic phases were dried over magnesium sulfate, filtered and
concentrated. 115 mg of reactant and 220 mg of the title compound were isolated.

LO-MS it 1.24 min - [M+H]": 220,1 (met. a)

W3.100
(6-Chlore-3-triflusromethylpyridazin-3-yDhydrazine hydrochloride
NN
H,N - z \IN HCI
N
Cl
F
F F
See W3.004
W3.120

(5,6-Diethoxypyridazin-3-yhhydrazine

0Ny |
/A\-Ll\ -/NHZ

N-(5,6-Diethoxypyridazin-3-yl)-N-nitroamine (W4.120; 114 mg) was dissolved in acetic acid
(5 ml) and added dropwise while cooling with ice and stirring at between 10 and 20°Ctoa
mixture of zine (130 mg) in water (3 ml). Thereafier, the ice bath was removed and the
mixture was stirred at RT for 1 b. Then the mixture was alkalized with 10 N sodivm
hydroxide solution, the aqueous phase was extracted three times with DCM, and the
combined DCM phases were dried over sodivm sulfate, filtered and concentrated. The
residue was purified by means of preparative HPLC (met. A). The c¢lean, product-containing
fractions were each combined, freed of the ACN, basified with saturated potassiumn carbonate

solution and then axtracted three times with DCM. The combined organic phases were dried
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over sodium sulfate, filtered and concenirated. 30 mg of the title compound were obtained.

- LC-MS1t: 0.37 min  [M+H]": 199.2 (met. b)

W3.126
(6-Chloro-4-methanesulfonylpyridazin-3-yl)hydrazine
N—N
a—f NSy
— H
-0

.87

07\
3,6-Dichloro-4-methanesalfonylpyridaziae{W4.126; 660 mg, 2.9 mmol) was dissolved in
1, 4-dioxane (5 ml) and hydrazine hydrate (295 pl, 5.8 mmol) was added. The mixture was
stited at RT for 4 b, then concentrated, and the residue was purified by flash chromatography
(dichloromethane:ethyl acetate). Yield: 200 mg
LC-MSrt: 0.17min  [M+H]": 248.0 (met.c)

W3.150
N*-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-(2,2,2-rifluoroethyljurea  and N*-(6-
chloro-4,5-dimethylpyridazin-3-ylamino-N-(2,2,2-triflucrethyljurea hydrochloride

Ci /N\\N E Ch. \N HCI .

P Y w o

gt AN NG A N J N.. N /-V

. N - E NG N e IS

vy 1 A
(OB 0]

4-Nitrophenyl chloroformate (750 mg) was dissolved in THF (33 ml), 2,2,2-triflucroethyl-
amine (0.3 ml) was added while stirring and the mivture was stirred at RT for 3 h. Then
(6-chloro-4.5-dimethylpyridazin-3-ylhydrazine (W3.006, 620 mg) was added dissolved in
THF (100 ml). followed by triethylamine (0.7 ml), and stirred at RT for 3 h. After being leit
to stand overnight, the precipitated solid was filtered off with suction and dried. §40 mg of
the free base were obtained, which still contained significant amounts of triethylamine
hydrochloride. .

The mother liquor was dried and purified by means of preparative HPLC (met. D). The clean,
product~c«f'ntai11jng fractions were combined and dried. A further 400 mg of the title

compound were obtained as the hydrochloride.
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LC-MS 1t: 0.40 min  [M+H]": 298.1 (met. b)

W3.166
N*-(3-Chloro-+,5-dimethylpyridazin-3-yl)amino-N-(cyclopropylthiourea
Cl N\

,,/L\ N

T v
(3-Chloro-4,3-dimethylpyridazin-3-ylhhydrazine (W3.006, 540 mg) was dissclved in
methylene chloride (30 ml), and cyclopropy! isothiceyanate (290 pl) was added while
stirring. The mixture was stirred at RT for 7 h and then left to stand overnight. Thereafier, it
was admixed with diethyl ether (50 ml) and stirred for 3 h, and the precipitate formed was
filtered off with suction. The precipitate was washed with ether and dried nnder reduced
pressure. 830 myg of the title compound were obtained.

LC-MS rt: 0.62 min [M+H]": 272.1 (met. b)

W3.167
N#-(6-Chlore-4,5-dimethylpyridazin-3-yl)amino-N-(isopropylythiourea

H
A N

N
c—¢ Sy~
Pad

(6-Chloro-4,5-dimethylpyridazin-3-ylhydrazine (W3.006, 350 mg) was reacted with
isopropyl isothivcyanate (235 ) and worked up analogously to W3.166. The precipitate
obtained was 428 mg. The mother liquor was dried and purified using silica gel (70 g
cartridge, DCN/methanol gradient 0-30%: within 30 min). This afforded a farther 119 mg of
product.

LC-MS rt: 0.78 min [M+H]": 274.1 (met. b)

W3.168
Nt(6-Chloro-5-methy Ipyridazin-3-yl)amino-N-(isopropylithiourea
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N~ u X
V/4 \ -N._ _-NH

6-Chloro-5-dimethylpyridazin-3-yl)hydrazine as the trifluoroacetic acid salt (W3.003,

660 mg) was dissolved in DCM (55 ml) while stirring with isopropyl isothioeyanate (258 pl)
and triethylamine (310 ml) was added. Workup and isolation were effected analogously to the
method described in W3.167. In this case, 140 mg of the tifle compound were isolated as a

precipitate.  LC-MSrtt: .31 min  [M+H]": 260.1 (met. b)

W3.169
N'-(6-Chloro-4,5-dimethylpyridazin-3-yl)amino-N-methylthiourea

Cla N HN oS

(6-Chloro-4,5-dimethylpyridazin-3-ylhydrazine (W3.006; $.00 ¢) was dissolved in DCM
(400 ml) and admixed with methyl isothiocyanate (3.39 g). Subsequently, the mixture was
stirred at RT for 24 h and left to stand over the weekend. The precipitate was filtered off,
washed with DCM and dried in a drying cabinet at 43°C. 11.25 g of the title compound were
obtained.

LC-MStt: 0.29 min  [M-+H]": 246.1 (met. b)

W3.170
N'-( 6-C.h]c»rc»-4-methy1pyridazm-3-yl)amjno-N-methylthjmlrea

CI\(N HN
NH

( 6-Chloro-4-nwthylpyridaziﬁ-3-yl)hydrazme (W3.002; 5.5 g) was reacted and worked up

analogously to W3.169. However, stirring was carried out for three days instead of one.
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7.75 g of the title compound were obtained.
LC-MS rt: 0.20 min [M+H]": 232.1 (imet. b)

Analogously to W3.169, the following were prepared:

Numiber : LC-MSrt | [M+H]' Comment:
H__/s :

, ) Y 4 o 260.0 | W3.00aA: 5 g; product:
W3.191 [ X _/7N N\ [ 050min | . _

A\ (met.b) | 76g

S
W3.o2 | o PAN Ii—{‘/li _,'[> .64 mi 280.0 | W3.000: 5.0 g; product:
92 | o= \ 1.64 min

=\ . (met.b) | 7.8 g

W4

W4.003 and W4.014
3,6-Dichloro-4-ethylpyridazine and 3,6-dichloro-4,5-diethylpyridazine

OISy Ch
N
L T

. A

In analogy to: Samaritoni, Org. Prep. Proc. Int. 117 (1988)
3,6-Dichloropyridazine (10 g), silver nitrate (5.7 g) and propionic acid (7.5 ml) were initially

charged in water (125 ml) and, at 50°C, concentrated sulfuric acid (11 ml) was added

- dropwise. After the addition, the reaction mixture was heated to 60°C and a solution of

ammonium persalfate (40 g) in water (125 ml) was slowly added dropwise within 20 min.
After the addition, the mixture was heated to 70°C for 30 min. After standing overnight, the
reaction mixture was poured onto ice/water and adjusted to pH7 with 25%% ammonium
hydroxide solution. Then the mixtare was extracted three times with dichloromethane, The
combined organic phases were dried over sodium sulfate and, after the desiccant had been
filtered off, dried under reduced pressure, The residue was purified by means of preparative
HPLC (met. ). The product fractions, each of them clean, were combined, freed of the
acetonjlrilé under reduced pressure and extracted three times with dichloromethane. The
combined organic phases were dried over sodium sulfate and, after the desiccant had been

filtered off, dried under reduced pressure. 6.6 g of 3,6-dichloro-4-ethylpyridazine and 3.0 g of
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3,6-dichloro-4,5-diethylpyridazine were obtained.

3,6-Dichloro-4-ethylpyridazine, W4.003
LC-MS rt: 0.83 min [M+H]": 177.1 (met. b)

3,6-Dichloro-4,5-diethylpyridazine, W4.014
LC-MS 1t: 1.02 min [M+H]": 205.1 (met. b)

w4.004 -

3,6-Dichloro-d4-triflucromethylpyridazine
N—N |

c—  D—al

e F
F

4-Trifluoromethyl-1,2-dihydropyridazin-3,6-dione (W3.004; 123 mg) was initially charged in
phosphorus oxychloride (2 ml) as a suspension while stirring at RT. Thereafter, the reaction
mixture was heated to S0°C for 7 h, then phosphorus pentachloride (100 mg) was added and
the mixture was stirred at SO°C overnight. After cooling, the mixture was added to ice-water
and the aqueous phase was extracted three times with DCM. The combined organic phases
were dried cver sodinm sulfate and, after filtering off the desiccant, dried under reduced

pressure. 150 mg of the title compound were obtained. LC-MS rt: 0.94 min [M+H]":

1217.1 (met. b)

W4.006
3,6-Dichloro-4,5-dimethylpyridazine
C I
N
| |
— N
Ci
4 5-Dimethyl-1,2-dihydropyridazine-3,6-dione (W5.006; 69.7 g) was suspended in

phosphorus oxychloride (150 ml) and heated to $0°C for 2 h. After cooling, the mixture was

added to ice-water and adjusted cautiously to pH 10 with 10 M NaOH while cooling with ice. -
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The precipitate was filtered off with suction, washed with water and dried. 78.3 g of the title

compound were obtained. LC-MS 1t: 0.63 min [M+H]": 177.1 (met. b)

W4.007
3,6-Dichloro-4-ethyl-5-methylpyridazine

cl /N\IN
= cl

The compound was synthesized analogously to W4.003. The reactant used was 3.G-dichloro-
4-methylpyridacine (4 g). 3.6 g of the title compound were obtained.
LC-MS rt: 0.92 min [M+H]™: 191.1 (met. b)

W4.009 and W4.015
3,6-Dichlora-4-isopropylpyridazine and 3,6-dichloro-1,5-diisopropylpyridazine

Gl N~ Cin Ny
\rf\m \TI:&\CI

The compound was synthesized analogously 0 W4.003. 2.5 g of 3,A-dichloropyridazine and
jsobutyric acid (2.34 ml) were used to obtain 2.46 g of 3,6-dichloro-d-isopropylpyridazine
and 0.33 g of 3,6-dichloro-4,5-diisopropylpyridazine.

3,6-Dic.h1oro-4—isbpmpylpyridazine, W4.009

LC-MS rt: 0.96 min [M+H]": 191.1 (met. b)

3,6-Dichioro-4,5-diisopropylpyridazine, W4.015
LC-MSrt: 1.14 min [M+H]": 233.1 (met. b)

W4.010 and W4.016
3,6-Dichlora-4-cyclopropylpyridazine and 3,6-dichloro-4,5-dicyclopropylpyridazine
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LoV S

The compound was synthesized analogously to WA.003, 3 g of 3,6-dichloropyridazine and
cyclopropanecarboxylic acid (2.41 ml) were used to obtain 1.6 g of 3,6-dichloro-4-
cyclopropylpyridazine and 0.96 g of 3,6-dichloro-4,5-dicyclopropylpyridazine.

3,6-Dichloro-4-cyclopropylpyridazine, W4.010

LC-MS rt: 0.87 min  [M-+H]": 189.1 (met. b)

3,6-Dichloro-4,5-dicyclopropylpyridazine, W4.016
LC-MS tt: 1.05 min  [M+H]™: 229.1 (met. b)

W4.017
1,4-Dichloro-6,7-dibydro-SH-cyclopenta[d]pyridazine
Cl N

~ N

l
N e

2,3,6,7-Tetrahydro-SH-cyclopenta[d]pyridazin-1,4-dione (W5.017; 11.3 ) was suspended in

phosphorus oxychloride (36.7 ml) and heated to SO°C for 2 h. After cooling, the mixture was

added to ice-water and adjusted cautiously to p 10 with 10 M NaOH while cooling with ice,

and the water phase was extracied three times with EA. The combined EA phases were dried,

filtered and concentrated. 3.39 g of the title compound were obtained.  LC-MS rt: 0.71 min
[M+H]": 189.1 (met. b)

W4.018
1,4-Dichloro-5,6,7,8- tehahydmphﬂlalazme
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I
X~
Cl

1.3.5.6,7,8-Hexahydrophthalazine-1,4-dione (W5.018; 10.1 g) was prepared analogously o
W.4.006. However, the precipitate was subsequently purified using silica gel (300 g,
n-heptane/EA 7:3). 10.32 g of the title compound were obtained.

LO-MSrt: 1.29 min  [M+H]": 203.1 (met. a)

W4.019
N,N-Diethyl-3,6-dichloropyridazine-4-carboxamide
Cl /N\IN
N Cl
SN o

)

3,6-Dichlorapyridazine—4-carbonyl chloride (2.3 g) was initially charged in DCM (25 ml) at
RT. Thereafter, diethylamine (1.5 ml) predissolved in DCM (5 ml) was slowly added
dropwise while stirring. After sturing at RT for 3 h, the mixture was admixed with water and
extracted three times with DCM. The combined DCM plrases were dried over sodium sulfate,
filtered and concentrated. The residue was purified by means of silica gel (70 g cartridge,
n-heptane/EA. gradient). 1.8 g of the title compound were obtained.

LC-MS rt: 0.97 min [M+H]": 248.1 (met. a)

W4.021
(3,6-Dichloropyridazin-4-yldicthylamine
Cl<_ _No

3,4,6-Trichloropyridazine (2 g) and diethylamine (2.4 ml) were initially charged in toluene
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(10 ml) and lefi to stand at RT for 3 days. Then the mixture was admixed with water and A,
and the EA phase was removed. The EA phase was washed three times with water, dried over
magnesium sulfate, filiered and concentrated. The residue was purified using silica gel (70 g
cartridge, n-heptane/EA gradient 0-30°; within 60 min). 1.1 g of the title compound were
obtained. .

LC-MSrt: 1.24min  [M+H]": 248.1 (met. a)

W4.120
N-(5,6-Dicthoxypyridazin-3-yl)-N-nitroamine

5,6-Diethoxypyridazin-3-ylamine (analogously to T. Horie in Chemical & Pharmaceutical
Bulletin (1963), 11(9), 1157-67; 160 mg) was initially charged dissolved in concentrated
sulfuric acid (4 mi) at RT. The mixture was then cooled to 0°C and 2 ml of a 1:1 mixture of
concentrated nitric acid and concentrated sulfuric acid were added dropwise. After 20 min at
0°C, the ice bath was removed and the mixture was stirred for 4 h, Then it was cooled again
to 0°C, a further 0.5 ml of the acid mixture was added and the mixture was stirred at 0°C for
another hour. Then it was admixed with ice while cooling with ice. After adding DCM, the
phases were separated and extracted three times with DCM. The combined DCM phases were
dried over sodium sulfate, filtered and concentrated. 188 mg of the title compound were

obtained. LC-MS rt: 0.81 min  [M+H]": 236.2 (met. b)

W4.126
3,6-Dichloro-4-methanesul fonylpyridazine

N—N
ci— S—ci

-0

\

S

o
3,4.6-Trichloropyridazine (2.5 g; 13.6 munol) and methanesulfinic acid sodium salt (2.78 g,

27.26 minol) were stirred in 20 ml of a solvent mixiure of water/THF/DMF (5:10:5) at RT for
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30 h. The solvent was removed under reduced pressure and the residue was partitioned

between ethyl acetate and saturated ammenium chloride solution. The orzanic phase was

removed and concentrated, and the ernde produst was purified by flash chromatography -

(dichloromethane:methanol). Yield: 1.4 g

LC-MS rt: 044 min  [M-+H]": 227.0 (met. b)

W5.004
4-Trifluoromethyl-1,2-dibydropyridazin-3.6-dione

H
O N<
NH

N
F “
F~OF

3-Triflucromethylfuran-2,5-dione (5 g) was inroduced in portions into an already boiling

O

solution of hydrazine dihydrochloride (3.2 ) in water (30 mi). After stirring for 4 h. the
miviure was lefi to stand overnizht; the next day, the mixture was refluxed for a further 8 h
and left to stand overnight. Then it was dried and the rezidue was purified by means of
preparative chromatography (met. C). The clean fractions weré combined, the ACN was
drawn off and the residue was freeze-dried. 230 mg of the title compound were obtained.

LC-MS rt: 0.23 min  [M+H]": 181.1 (mei.b)

W5
W5.006
4,5-Dimethyl-1,2-dihydropyridazine-3,6-dione
0
r?l H
NH
0]
Hydrazine dihydrochloride (83.6 ) was dissolved in water (20 ml), heated to 100~C, and
3, 4-dimethylfuran-2,5-dione (100.4 g) was introduced while stirring. Then the mixture was

gy

heated to reflux for 3 h. Subsequently, the precipitute formed was filtered off with suction,
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washed with water and dried. The residue was suspended in EA (2 1), filtered off with
suction, and was diied. 69.7 g of the title compound were obtained. LC-MS tt: 0.19 min
[M+H]": 141.1 (met. b)

W5.017
2,3,6,7-Tetrahydro-SH-cyclopenta[d]pyridazine-1,4-dione
o v
IYIH
NH
0]
5,6-Dihydro-4H-cyclopentafc]furan-1,3-dione (11.3 g) was converted and worked up
analogously to W5.006. Suspension in EA was not carried out. 11.3 g of crude product were

obtained. LC-MS rt: 0.19 min [M-+-H]": 153.1 (met.b)

W5.018
2,3,5,6,7,8-Hexahydrophthalazine-1,4-dione
0
IIIH
NH
(0]

2,3,5.6,7.S-Hexahydrophthalazine-1,4-dione (10.0 g) was converted analozously to W5.017.
10.14 g of the title compound were obtained.
LC-MSr1t: 0.72 min  [M+H]": 167.1 (met. a)

Synthesis of the units of the "eastern half"

01.001
N-[3-(2-Bromoacetyl)-S-(pentafluorosulfanyl)phenyl Jacetamide
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N-[3-Acetyl-3-(pentafluorosutfanyljphenyljacetamide (359 my, for synthesis see example 1)
was digsolved in a mixture of methanol (10 mly and THF (10 ml) and phenyltrimethyl-
ammonium tribromide (1.063 g) was added in portions while stirring. After stirring at RT for
2 h, the mixture was heated to 40°C for a further 3 I After cooling, the reaction mixture was
added to 2 N sulfuric acid and the agueous phase was extracted 3 times with ethyl acetate.
The combined exiracts were dried over sodium sulfate, filtered and concentrated. The crude
product was purified using silica gel with ethyl acetate/heptane as the eluent. 480 mg of the

desired compound were obtained. LC-MS rt: 1.47 min [M+H]": 352.0 (met. a)

01.002
2 Bromo-1-(3,5-di-tert-butyl-+-hydroxyphenyl)ethanone (Apollo Scientific)

- 01.003

2 Bromo-1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)ethanone

Prepared as described in WO 2004/078721.

01.004
2-Bromo-1-(4-methoxy-3-morphalio-4-yl-5-triflucromethylphenyl)ethancne
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Br
4-[5-(1,1-Dimethoxyethyl)-2-methoxy-3-trifluormethylphenyl Jmorphohine (02.004; 460 mg)
was dissolved in a mixture of methanol (1.4 ml) and THF (4 ml), the mixture was cooled to
7°C, and phenyltrimethylammonium tribromide (530 mg) was added in portions while
stirring, After stirring at RT for 3 h, the mixture was left to stand overnight. Then aquecus
thiosulfate solution (0.8 ml; w = 5 *5) and water (4 ml) were added, and the mixture was
admixed with EA and extracted three times with EA. The combined extracts were dried over
magnesium sulfate, filtered and concentrated. The residue was dissolved in a mixture of
acetonitrile (20 ml) and water (0.5 ml) and admixed with TFA (0.5 ml) while stirring. After
stirring ai RT for § h, the solvent was drawn off, and the residue was admixed with water,
neutralized with saturated sodium hydrogencarbonate solution and extracted three times with
ethyl acetate. The combined extracts were dried over magnesium, filtered and concentrated.
The crude product was purified using silica gel with ethyl acetate/heptane as the eluent.

200 mg of the desired compound were obtained.

LC-MStt: 1.67 min  [M+H]": 382.0 (met. a)

01.005
N-[3-(2-Bromoacetyl)-5-pentafluorosulfanylphenyl]-N-methylacetamiide

o] F
AL_f
-
o \F
I F
Br N

Oﬁ/N\
2-Bromo-1-[3-methylamino-S-(pentafluorosulfanyl)phenyljethanone (01.006; 100 mg) was
dissolved in DCM (5 ml) and acetyl bromide (21 pl) was added while stirring. After stirring
at RT for 4 b, further acetyl bromide (21 pl) was added and the mixture was stirred further at
RT. After standing overnight, the mixture was once again admixed with acetyl bromide
(21 ) and stirred for 2 h. Then the reaction mixture was concentrated and the residue was

purified by means of preparative HPLC (met. A). The product fractions, each of them clean,
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were combined, freed of the acetonitrile under reduced pressure, adjusted to pH @ with

sodium hydrogencarbonate solution and extracted three times with EA. The combined

organic phases were dried over magnesium sulfate and, after the desiceant had been filtered

off, dried under reduced pressure. 30 mg of the title compound and 18 mg of reactant were

isolated.

LC-MSrt: 1.47 min [M+H]": 396.0 (met. a)

01.006
2-Bromo-1-[3-methylamine-5-(pentafluorosulfanyl)phenyl Jethanone
F o]
E
oy M e
F Al
=
_NH

N-[3-(2-Bromoacetyl)-5-(pentaflucrosulfan yhphenyl]-2,2,2-trifluoro-N-methylacetamide
(01.075; 1.2 ¢) was admixed with water (15 ml), and concentrated sulfuric acid (13 ml) was
added dropwise while stirring and with ice cooling. The mixture was heated to $0°C and
stirred at this temperature for 7 h. Afier cooling, the reaction mixture was added slowly to a
mixture of 10 N sodium hydroxide solution and FA, and the aquecus phase was extracted
five times with EA. The combined organic phases were dried over magnesium sulfate and,

after the desiceant had been filtered off, dried under reduced pressure. The residue was

- purified by means of preparative HPLC (met. A). The product fractions, each of them clean,

were combined, freed of the acetonitrile under reduced pressure, nentralized with sodium
hydrogencarbonate and extracted three times with EA. The combined nrganic phases were
dried over magnesiom sulfate and, after the desiccant had been filtered off, dried under
reduced pressure. 420 mg of the title compound were isolated.

LC-MS rt: 1.64 min [M+H]": 354.0 (met. a)

01.007
2-Bromo-1-[3-methoxy-S-(pentafluorosulfanyl)phenylJethanone
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1-[3-Methoxy—5—(pentaﬂuorosulfanyl)pheuyl]ethanone (02.007; 1.63 g) was dissolved in
THF (150 ml), and phenylirimethylammonium tribromide (2.2 g) was added at RT while
stirring. After stiming at RT for 2 h, the mixiure was admixed with water, neutralized with
sodium hydrogencarbonate solution and extracted three times with EA.. The alkaline water
phase was extracted 3 x with EA. The combined organic phases were dried over magnesium
sulfate and, afier the desiccant had been filtered off, dried under reduced pressure. The
residue was purified by means of preparative HPLC (met. A). The product fractions, each of
them clean, were combined, freed of the acetonitrile under reduced pressure, neutralized with
sodium hydrogencarbonate and extracted three times with EA. The combined organic phases
were dried over magnesium sulfate and, after the desiccant had been filiered off, dried under
reduced pressure. 1.27 g of the title compound were isolated. LC-MS 1t: 1.65 min

[M-+HT": 354.9 (met. b)

01.008

2-Brome-1-(3-tert-butyl-5- %thoxylﬁethylpllenyrl)ethancme

1-(3-tert-Butyl-5-ethoxymethylphenyliethanone (02.008; 550 mg) was dissolved in
methanol/ THF (10 ml/10 ml), admixed with phenyltrimethylammonium tribromide (S82 mg)
while stirring and stirred at RT for 2 h. Subsequently, the reaction mixture was poured onto
DCM (200 mij and washed thoroughly once with 5% sodium thiosulfate solution and once
with water. Then the DCM phase was dried and concentrated. The residue was purified using
silica gel (40 g cartridge, n-heptane/EA gradient of 0-50% in 30. min). 566 mg of the title

compound were obtained. LC-MS rt: 1.83 min [M+H]": 313.2 (met. a)
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The following were prepared analogously:
LC-MS .
Number i [M+H] Comment:
[o)
01,009 1.9 mi 330.2 02.009; 595 mg; product:
00 = 92 mm
A a V,[‘;;J“ (met. a) | 691 mg
A
¥°\ /°—/
L VAR . . 332 02.019; 410 mg; product:
01.010 __ 2.01 min _ '
—'\ (met. a) | 405 mg
0. > e - P
! - 02.011; 390 mg; 3% citric acid
01.011 1] 1.77 min T | solution added instead of
A T (met. a) ,
A thiosulfate; product: 387 mg
e 02.012; 333 mg; stirred at RT
Br
172 for 12 h; stirred with 20% citric
01.012 | \] 1.94 min ) acid solution instead of thio-
- L (met. a) .
A sulfate solution 1 h; product:
327 mg
<]\\_ _/l> 02.013; 540 mg; after
N/ . .
— 3053 | thiosulfate solution, washe
01.013 [ 7 % 216min | 7 l]JlO'bl.JlfatL bOll.lflUIl;, ‘vs'/a.s.ha‘d .
, A (met. a) | additionally with 20 citric acid
‘—>'*\a solution; product: 600 mg
01.014

2-Bromo-1-(3-methoxy-5-trifluoromethylphenyl)ethanone

FF

Er\ ﬁ o

S T’\J’ F
X

0

1-(3-Methoxy-5-trifluormethylphenyl)ethanone (02.014, 50 mg) was dissolved in DCM

(0.8 ml) and added dropwise at RT to a mixture of copper(Il) bromide (102 mg) in EA

(1.2 ml). After heating to RT for 2 h, the mixture was left to stand overnight, then the reaction

mixture was filtered through "Celite" and washed thoroughly with EA, and the filtrate was

dried. The residue was taken up with EA and semisaturated sodium hydrogencarbonate
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solution and then extracted twice with EA. The combined EA phases were washed with

semisaturated sodivm hydrogencarbonate solution, dried over sodium sulfate, filtered and

concentrated. The erude product was purified by means of preparative HPLC (met. A). The

product fractions, each of them clean, were combined, freed of the acetonitrile under reduced

pressare and extracted three times with EA. The combined organic: phases were dried over

sodium sulfate and, after the desiccant had been filtered off, dried under reduced pressure.

30 myg of the title compound were isolated.

LC-MS ri: 1.64 min  [M+H]": 297.0 (met. )

The following were prepared analogously to O1.008:

LC-MS .
Number ” [M+H] Comment:
02.015: 880 mg; 5% citric acid
X 285.1 | solution added instead of
01.015 1.77 min | . . . .
o ---\n,--‘ Br (met. a) | thiosulfate solution; product:
o] 327 mg
Q”‘T " g 02.016: 1.02 g; stirred with 5%
o , 323.1 | citric acid solution for 2 h instead
01.016 ( ] 1.97 min , ,
g T imet. 2) | of thiosulfate solution: product:
A 123 ¢
n/] T 02.017: 25 my; stirred with 5%
e e ) 339.2 | citric acid solution for 2 h instead
01.017 i) 2.14min | , , |
Syt 2T imet. a) | of thiosulfate solution; product:
D /\ 314 mg
Qﬁl o 02.018: 63§ mg; stirred with 5
01.018 [,/ S 5 18 mi 3§93 | citric acid solution for 2 b instead
e ” G “, . ’l o (met. a) | of thinsulfate solution; product:.
809 mg
02.019: 360 mg; after thiosulfate
. 371.3 | solution, washed additionally
01.019 1.94 min | . ) . .. . .
: (met. a) | with 20% citric acid solution;

product: 261 mg
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Clg o, O2.020: 1.53 g; afier thiosulfate
A SN ) 2001 | solution, washed additionally
01.020 I ) L72min | | .
B N N (met. a) | with 20%; cifric acid solution;

product: 1.04 g

o 262.9/ 02.021: 41 g; after thiosulfate
01.021 | s 158 mi % ,;' 0 solution, washed additionally
11.0; s8min | 265.0 .
T Y with 20°; citric acid solution;
g (met. a)

product: 572 mg

01.022
2-Bromo- 1-(&-tert-butyl-4-methyl-3,4-dihydro-2H-benzo[ 1, 4]axazin-8-yl)ethanone

i

L

A
1-(S-tert-Butyl-4-methyl-3,4-dihydro-2H-benzo[ 1 4]oxazin-6-ylhethanone (250 mg,
purchased from Chembiotek, India) was heated to from 50°C to 55°C in a mixture of acetic
acid (4 ml) and toluene (S ml). At this temperature, bromine (200 mg dissolved in acetic acid)
was cautiously added dropwise. After 2.5 h, the heating was removed, and the mixture was
admixed at RT with ice-water and extracted three times with toluena. The combined organic
phases were dried over sadium sulfate, filtered and concentrated. The erude praduct was
purified using silica gél, 50 a8 to obtain 65 mg of the desired compound, as well as a further
43 mg of product which was slightly contaminated and 37 mg of reactant.

LC-MStt: 1.81 min [M+H]": 326.0 (met. a)

01.030

2-Brome-1-(3-isopropyl-5-methoxyphenyl)ethanone

Br

o
o—
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(15 m1/15 ml) and admixed while stining with phenyltrimethylammoniura tribromide

(831 mg). After stirring at RT for 3 b, the reaction mixtwre was added to 50 ml of 20 citric
acid and stirred for 1 h. After adding water and EA, the EA phase was removed, dried and
concentrated. The residue was dissolved in acetonitrile (50 ml), and 2 N sulfuric acid (15 ml)
was added to the solution. After standing at RT for 2 h, the mixiure was admixed with water
and extracted with EA. The EA phase was washed with saturated sodium hydrogencarbonate
solution, dried and concentrated, The residue was purified using zilica gel (40 g cartridge,
n-heptane/EA gradient of 0-50°5 within 30 min). 320 mg of the title wmpuund were

obtained. LC-MS 1t: 1.65 min [M-+H]": 271.1 (met. a)

01.031

2-Bromo-1-(3-cyclohexylmethoxy-5-ethoxyphenyl)ethanone

o

\ __< _/_,
Proceeding from 1-(3-cyclobexylmethoxy-5-ethoxyphenyljethanone (02.031, 1.76 g), the
title compound was prepared analogously (o 01.008. For further purification, however, the
silica gel chromatography was followed by a further purification by means of preparative
HPLC. 370 mg of the title compound were obtained.
LC-MSri: 2.11 min [M+H]": 355.1 (met. a)

01.032
2-Brome-1-(3-bromao-S-methoxyphenyl)ethanone
Br Br

/N

o)
o—

1-(3-Bromo-3-methoxyphenyljethanone (02.032, 1.43 g) was dissolved in methanol/THF
(40 ml/40 ml) and admised while stirring with phenylirimethylammonium tribromide
(.38 2). After stirring at RT for 24 h, water and EA were added. The EA phase was

removed, dded and concentrated. The residue was dissolved in acetonitrile (50 ml), and 2N
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sulfuric: acid (15 ml) was added io the solution. After standing at RT for 1 h, the mixture was
admixed with water and extracted twice with EA. The EA phase was washed with saturated
sodium hydrogencarbonate solation, dried and comcentrated. The residue was purified using
silica gel (40 g cartridge, n-heptane/EA gradient of 0-30°6 within 30 min). 1.39 g of the title
compound were obtained. :

'H NMR (500 MHz, DMSO-d6) [ppm]: 7.71 (1 H), 745 (2 H), 4.97 (2 H), 3.84 (3 H)

01.033
2-Bromo-1-[3-(3,3-dimethylbutoxy)-5-methoxyphenylJethanone

3=

Br Oo—

Proceeding from 1-[3-(3,3-dimethylbutoxy)-5-methoxyphenyljethanone (1.11 g), the title
compound was prepared analogously to 01.031. 127 mg of the title compound were obtained.

LC-MS 1t: 1.8§9min  [M+H]": 329.1 (met. a)

01.034
2-Bromo-1-[3-(3,3-dimethylbutoxy)-5-ethoxyphenylJethanone

Br O—/
° 2J‘7<
O
Proceeding from l‘-[3~(3,3-(ﬁlneﬂaylbutoxy)-S-etln:»xyphenyl]ethsmone (950 mg), the title
compacund was prepared analogously to 01.031. 236 mg of the tifle compound were obtained,

which was still somewhat contaminated.

LC-MS rt: 2.06 min [M-+H]™: 343.2 (met. a)

01.035
2-Bromo-1-(3-cyclohexylmethoxy-5-methoxyphenyl)ethanone
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1-(3-Cyclohexylmethoxy-S-methoxyphenylethanone (02.035; 1.33 g) was converted
analogously to 01.032. However, the mixture was stirred at RT only for 3 h instead of 24.
050 mg of the title compound were obtained.

LC-MStt: 203 min ~ [M+H]": 341.2 (met. a)

01.040
2-Bromo-1-(3-bromo-4,5-dimethoxyphenyl)ethanone
Br Oo—
(o}
4 \
Br

1-(3-Broma-+4,5-dimethoxyphenyljethanone (02.040; 1.22 g) was converted analogously to

01.032. 1.05 g of the tille compound were obtained. |

TH NMR (300 MHz, DMSQ-ds) [ppm]: 7.86 (1 H), 7.58 (1 H), 4.96 (2 H), 3.90 (3 H), 3.82
(3 H)

01.041
2-Bromo-1-(5-bromo-2,3-dimethoxyphenyl)ethanone

Br
1-(3-Bromo-2,3-dimethoxyphenyljethanene (02.041; 1.1 g) was converted analogously to
01.032. 1.21 g of the title compound were obtained.
LC-MS 1t: 1.62 min [M+H]": 337.0 (met. a)

01.042
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2-Bromo-1-(3-chloro-4,5 -dimethoxyphenyl)ethanone
Br o—

o)

Cl
1—(3—Chlc»ro—-t,S-dimeﬂao:{yphenyl)ethanc_»ne (©2.042; 490 ma) was converted analogously to
01.032. 577 mg of the title compound were obtained.

LC-MS tt: 1.54 min [M+H]+: 293.0 (met. a)

01.043
2-Bromo-1 3-tert-butyl-5-( 2-methoxyethoxyiphenyljethanone

Br

/
o 5 _/—0
1-[S—tert-Butyl-5-(‘2-mct]mxyethoxy)phenyl] ethanone (02.043; 1 ) was dissolved in
methanol/THE (235 ml/23 mi), admixed with phenylrimethylammonium tribromide (882 mg)
while stirring and stirred at RT overnight. Then 50 mi of 20 ¢ citric acid solution were added
und the mixture was stirred for 1 h. Subsequently, DCM (200 ml) was added and the mixture
was extracted three times with DOM. Then the combined DCM phases were dried over
magnesium sulfate, filiered and concentrated. The residue was purified using silica gel (40 g
cartridge, n-heptane/EA gradient of 0-30% in 30 min). 1.31 g of the title compound were
obtained.
LC-MS rt: 1.72 min  [M-+H]": 329.2 (met. a)

01.044
2-Bromo-1-[3-morpholin-4-yl-3-( pentafluorosulfanyl)phenyl]ethanone
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1-[3-Morphelin-1-yl-5-(pentaflucrosulfanyl)phenyl]ethanone (02.044; 1.1 1) was digsolved
in methanol/THF (20/20 nil) and admixed while stirring with phenyltrimethylammonium
tribromide (1.25 g). Afier stirring at RT for 27 h, 30 ml of 20, citric acid were added and the
mixture was stirred for 1 h. After adding DCM (100 ml), the DCM phase was removed, dried
and concentrated. The residue was dissolved in acetonitrile (100 ml), and 2 N sulfurie acid
(20 ml) was added to the solution. After stirring at RT for 24 h, the mixture was admixed
with water and extracted with EA. The EA phase was washed with saturated sodium
hydrogencarbonate solution, dried and concentrated. The residue was purified using silica gel
(S0 g cartridge, n-heptane/EA gradient of 0-60° 5 within 40 min). $66 mg of the title
compound were obtained.

LC-MSrt: 1.69 min  [M+H]": 410.0 (met. a)

01.045
2-Bromo-1-[3-tert-butyl-5-(2-methoxyethoxymethyl)phenyl]ethanone

Br

O__

: ~

0]
1-[3-tert-Butyl-5-(2-methoxyethoxymethyliphenyl Jethanone (02,043, 308 mg) was
converted analogously to 01.032. 470 mg of the title compound were obtained.
"H NMR (500 MHz, DMSO-d6) [ppm]: 7.91 (1 H), 7.76 (1 H), 7.66 (1 H), 4.96 (2 H), 4.54
(2H), 358 2H), 3.30(2H),3.26 (3H), 1.32 (9 H)

01.050

2-Bromo-1-[3-(2-methoxyethoxy)-5-(pentaflucrosulfanyl)phenyljethanone
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1-[3-(2-Methoxyethoxy)-5-(pentafluorosulfanyl jphenyl Jethanone (03.03 0, 578 myg) was
converted analogously to 01.032, 290 mg of the title compound were obtained.

LC-MStt: 1.70 min  [M+H]": 399.0 (met. a)

01.051
2-Chloro-1-[3-(3-methavyprapoxy)-5-( (pentafluorosul fanyl)phenyljethanone

o FF

Fl
a. M S

" o S ,
L
=

0 ~ 0O

o0
1-[3-(3-Methoxypropoxy)-S-(pentafluorosulfunyl)phenylJethanone (02.051; 470 mg) was
dissolved in methanol/THF (10 ml/10 ml) and admixed while stirring with phenyltrimethyl-
ammoniun tribremide (733 mg). After stirring at RT for 24 b, water and EA were added. The
EA phase was removed, dried and concentrated. The residue was dissolved in acetonitrile

(50 ml), and 2 N hydrochloric acid (15 ml) was added to the solation. After stirring at RT for
1 h, the mixture was admixed with water and extracted twice with EA. The EA phase was
dried and concentrated. The residue was punified using silica gel (40 g cartridge, n-heptane/
EA gradient of 0-30° in 30 min). 722 mg of the title compound were obtained, which was
still contaminated by the analogous 2-bromo compound.

LC-MStt: 1.11 min  [M+H]": 369.0 (met. b)

LC-MS

Number . [M+H]"

Comment:

Synthesis analogous to

1,82 min

01.013:;
02.032: 880 mg;

chromatography: S0 g
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cartridge, n-heptane/MTB

ether 0-30% within 60 min;

product: 629 mg

01.059

2-Bromo-1-[3-tert-butyl-5-(3-hydroxypropoxy)phenyl]ethancne

ETJ
_Q,v/\.v»

OH

1-{3-tert-Butyl-5-[3-(tetrahydropyran-2-ylexy)propoxylphenyl} ethanone (02.059; 3.4 g) was
ammonium tribromide (4.21 g). After stirring at RT for 3 h, 20°; citric acid solution was
added and the mixture was stirred for 1 h. Then EA was added and the EA phase was
removed. The EA phase was dried over magnesium sulfate and concentrated by rotary
evaporation. The residue was purified by means of silica gel (80 g cartridge, n-heptane/EA
gradient of 0-30%¢ within 60 min). 2.49 g of the title compound were obtained.

LC-MSrt: 2.537 min  [M+H]": 329.1 (met. )
01.060
1-[3-tert-Butyl-5-(3-hydroxypropoxymethyl)phenyl]-2-chloroethancne

Cl

(

OH
4 f_/—

0]
1-{3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propoxymethylJphenyl } ethanone (02.0610;
1.73 g) was converted analogously to O1.063. 435 mg of the title compound were obtained.

LC-MS ri: 1.47 min [M+H]": 299.1 (met. a)

01.061
2-Bromo-1-[3-tert-butyl-5-(2-hydroxyethoxy)phenyl Jethanone
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1-£3-tert-Butyl-3-[ 2-(tetrahydropyran-2-yloxy)ethoxy]phenyl ! ethanone (02.061; 3.9 g) was
dissolved in methanol/THF (40 ml/60 ml) and admixed while stirring with phenyltrimethyl-
ammonium tribromide (5.03 g). After stirring at RT for 3 b, the reaction mixture was added
to 20°% cifric acid and stirred for 1 h. After adding EA, the EA phase was removed, dried and

concentrated. The residue was purified vsing silica gel (30 g cartridge, n-heptane/EA gradient

- of 0-50% within 60 min). 2.536 g of the title compound were obtained.

15

20

LC-MS rt: 0.90 min  [M+H]": 315.0 (met. b)

01.0682
2-Bromo-1-[3-ethoxy-5-(pentafluorosulfanyl)phenyl]ethanone

FE
Fl,
Br.. . ST /S\F

- |\F
=

o
1-[3-Ethoxy-5-(pentafluorosul fanyl)phenyl]ethanone (02.062; 2.24 g) was converted
analogously to 01.008. The purification using silica gel was performed as follows: (120 g

cartridge, n-heptane/MtB ether gradient of 0-20°; within 60 min). 2.07 g of the title

- compound were obtained.

LC-MS t: 1.83 min  [M+H]": 368.0 (met. a)

01.063
1-[3-tert-Butyl-5-(2-hydroxyethoxymethyl)phenyl]-2-chloroethanone

Cl

OH

I

O N .
1-13-tert-Butyl-3-[ 2~(tetrahydropyran-2- _vlo'xy)ethoxymethyl]bheuyl} ethanone (02.063;
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2.0 g) was dissolved in methanol/THF (30 mi/30 ml) and admixed while stirring with phenyl-
trimethylamrnonium tribromide (2,25 g). After stirring at RT for 3 h, the mixfure was diluted
with DCM and washed once with 524 sodium thiosulfate solution, and the DCM phase was
dried over magnesium sulfate and concentrated by rotary ev aporation. The residue was
Jissolved i THF (200 ml), and 3 N HC1 (30 mi) was added. After standing for 1 h, EA and
water were added, and the EA phase was removed. The EA phase was dried over magnesium
sulfate and concentrated by rotary evaporation. The residue was purified using silica gel (40 g
cartridge, n-heptane/EA gradient of 0-530% within 40 min). 774 mg of the title compound
were obtained.

TH NMR (500 MHz, DMSO-d6) [ppm]: 7.87 (1 H), 7.76 (1 H), 7.67 (1 H), 5.21 (jl H), +.66
(1 H), 4.56 (2 H), 3.56 (2 H), 3.49 (2 H), 1.32 (2 H)

01.064

2_Bromo-1-[3-ethoxy-5-(pentaflucrosulfanyl)phenyl]propan- 1-one

1-[3-Ethoxy-5-(pentafluorosulfanyl)phenyl Jpropan-1-one (02.064; 150 mg) was dissolved in
THF (15 ml), and phenyltrimethylammonium tribromide (185 mg) was added while stirring
at RT. After stirring at RT for 5 h, the mixture was admixed with water and saturated sodiﬁm
hydrogencarbonate solution, and EA was added. The EA phase was removed and the alkaline
water phase was extracted three times with EA. The combined organic phases were washed
once with saturated sodinm chloride solution, dried over magnesium sulfate, filtered and
concentrated. The crude product was purified by means of preparative HPLC (met. A). The
product fractions, each of them clean, were combined, freed of the acetonitrile under reduced
pressure, alkalized with saturated sodium hydrogencarbonate solution and extracted five
times with EA. The combined organic phases were dried over magnesium sulfate and, after
filtering off the desiccant, dried under reduced pressure. 120 mg of the tiile compound were
isolated.

LC-MS 1t: 1.29 min [M+H]': 383.0 (met. b)
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o LC-MS N
Number 4 [M+H] Comment:
Synthesis analogous to
0 :
e 345.1 (met. | 01.071:
0L070 | B =4 0.96 min | o
4 § b) 02.070: 6.68 g; product:
G 33g .
01.071

2-Bromo-1-[3-tert-butyl-3-(3 ~hydroxypropoxy’ j-4-methoxyphenyljethanone

e T

0]
1-{3- tert-Butyl~4-1netho'ﬁy-5--[3-(tgtr1hydropvmn-“-yl-:-‘(y‘)propmv]phenyl‘»ethanone
(02.071; 12.7 g) was dissolved in methanol/THF (200/200 ml) and admixed with
phcnylhmnthylannnomum tribromide (13.1 g) while stirring. The mixture was stirred at RT
for 1 h, then diluted with DCM and washed once with 395 sadium thiosulfate selution. The
DCM pham, was dried over magnesium sulfate, filtere »d and concentrated. The residue was
lakeu up in acetonitrile (100 ml) and admixed with 48%5 hvdrobronm acid (5.91 ml). The
mixture was left to stand for 1 b, then admixed with water, extracted by shaking with EA, and
the combined EA phases were dried over magne sium sulfate, filiered and conventr: ated. The
residue was purified using st - silica zel (120 g cartridge, n-heptane/MtB ether gradient of
0-100% in 60 min). 3.29 g of the title compound were obtained.

LO-MS rt: 1.01 min  [M+H]': 359.1 (met. b)

01.072 '
2-Bromo-1-[3-tert-butyl- 5 -(2-methoxy-1 —methoxymethylethoxy)phenyl]ethanone
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1-[3-tert-Butyl-5-( Q-methox_v-1-methox_vmethylethoxy)phenyl]el'hanone (02.072; 1.64 g) was
dissolved in methanol/THF (30/30 ml) and admixed while stirring with phenyltrimethyl-
ammonium tribromide (2.09 g). The mixture was stirred at RT for 1 b, then diluted with
DCM and washed once with 304 sodium thiosulfate solution. The DCM phase was dried over
rnagnesium'sulfate, filtered and céncentrated_ The residue wés purified using silica gel &ng
cartridge, n-heptane/M(B ether gradient of 0-30°; within 60 min). $90 mg uf the title
compound were obtained.

LC-MStt: .77 min  [M+H]*: 373.0 (net. a)

01.075

N-[3-( 2-Bromoacetyl)-3-(pentafluorosul ﬁmyl)phenyl]-‘2,2,2-lrifluoro-N-methylace‘tamjde
F F o

|
"> JH
d .
. Br
_N.__O
g

F7™ O F
N-[3-Acet_vl-S—(pentaﬂuorosu]f:myl)phe.nyl]-252,2—lriﬂuoro-N—methylacetamide (02.075;

1.03 g) was dissolved in a mixture of methanol] (20 ml) and THF (20 mt). Phenyltrimethyl-
ammonium tribromide (1.05 g) was added while stirring. After stirring at RT for 5 h, the
mixture was lefl to stand overnight, then further phenyltrimethylammonium tribromide
(100 mg) was added and the mixture was heated (o 60°C for 2 h. After cooling, the reaction
mixture was added to 2 N sulforic acid and stirred for 10 min, Then the aqueous phase was
extracted three times with EA. The combined organic phasez were dried over magnesium

sulfate and, after the desiccant had been filtered oif, dried under reduced pressure. 1.2 g of
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ihe title compound were obtained, which had sufficient purity for the next reactions.

LC-MS ri: 1.72 min  [M+H]': 449.9 (met. a)

01.085
2-Bromo-1-[3-tert-butyl-5-(3 -hydm}:y-Z,Z—dimeih ylprc»poxy)A-ulethoxyphenyl] ethanone

Q :
7N\
8 —
O}%/OH
3-(5-Acetyl-3-tert -butyl-2 -methoxyphenoxy)-2,2- _dimethylpropyl acetate (02 0R5;1.16 2)

was converted and worked up analogously to O1.008. The purification using silica gel was
carried out a: ‘ollows: (S0 cartridge, n-heptane/MiB ether gradient of (- 711%% within
60 min). 367 :1g of the title compound were obtained.

LC-MS rt: 1.80 min  [M+H]": 387.1 (met. a)

01.086
2 Bromo-1-[3-tert-butyl-5-(3 —11ydr0xy-2,2~djme1hylpropo.\'yf)pl'nenyl] ethanone

Br
O‘—->L_JOH
1-[3-tert-Butyl-5- -(3-hydroxy-2,2- djmethylprupu\v)phcnvl]eth:mone (02.086; 388 mg) was

converted, worked up and purified analogously to O1.085. 311 mg of the title compound was

obtained. LC-MS 1t: 1.78 min [M+H] : 357.0 (met. a)

01.090
2-Bromo-1-3- (--hydruxyethuxy) -5- (pentaﬂuorosulfanylf)phenyl]ethanone
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0 F
F
Br\ ,r”\ - F}é:\
- - <~ F
| F
Z
Oon
1-§3-( Pentaﬂuqrosulfan.yl)—S -[2-(teirahydropyran-2-ylc-x'y)etlmxy]phenyl} ethanone (102,690,

813 mg) was converted, worked up and purified analogously to 1.071. However, the
reaction time was three hours instead of one, 174 mg of the titfle compound were obtained.
LC-MStt: 0.94 min  [M+H]*: 385.0 (met. b)

01.095
4-[5-( 2-Bi'onmace.tyl)-3-tcrt-butyi-'2-metho.‘:yphenoxy]butyl acetate

0 Br
4-( S-Acetyl-3~tert-butyl-2~methoxyphenc»xy)butyl acetate (02.093; 10.51 g) was converted,
worked up and purified analogously to 01.071. 4.81 g of the title compound were obtained.
LC-MS1t: 1.2 min  [M+H]": 415.1 (met. b)

01.100
2-Bromo-1-[3-tert-butyl-3 -(1-hydroxy-1 -methylethyl)phenyl}ethanone

0]

)

1-[3-tert-Butyl-5-(1-hydroxy-1 -methylethyliphenyljethancne (02.100; 50 mg) was initially

HO

charged in THF (5 ml) while stirrin g at RT, and admixed with phenyltrimethylammonium
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tribromide (SO my). After stirring at RT for 3 h, the mixture was left to stand overnight and
admived with water and saturated sodium hydrogencarbonate solution. Then it was extracted
three times with EA, and the combined EA phases were dried over sodium sulfate, filtered
and concentrated. The residue was purified using silica gel (10 g cartridge, n-heptane/EA
gradient). 42 mg of the tille compound were obtained. LC-MS rt: 1.10 min [M+H-H,OT":
295.1 (met. b) -

01.101

2-Bromo-1-[3-tert-butyl-5-(1-methoxy-1-methylethyl)phenylJethancne

Br:

—0
1-[3-tert-Butyl-5-(1-hydroxy-1-methylethyl)phenyl]ethanone (02.100; 300 mg) was initially
charged in a mixture of THF and methanol (3.5/3.5 ml) while stirring at RT, and admixed
with phenyltrimethylammonium tribromide (S00 myg). After stirring at RT for 7 h, the

mixture was admixed with water and saturated sodium hydrogencarbonate solution. Then it

. was extracted three times with EA, and the combined EA phases were dried over sodium

sulfate, filtered and concentrated. The residue was purified using silica gel (70 & cartridge,
n-heptane/BA gradient). 454 mg of the title compound were obtained. LC-MS tf: 1.23 min

[M+H-HOMe]": 295.1 (met. b)

01.105
2-Bromo-1-[3-tert-butyl-5-(2-flucrosthoxy)phenyl Jethanone ZSI2.063

OKF

1-[3-tert-Butyl-3-(2-flucrpethoxy phenyljethanone (02.105; 600 my) was dissolved in
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methanolV/THF (15/15 ml). While stirring, phenylirimethylammonium tribromide ( 250 mg)
was added. Afier stirring at RT for 3 I, water (3 ml) was added and the mixture was dried.
The residue was admixed with DCM (200 ml) and saturated sodium hydrogencarbonate
solution (100 ml). The DCM phase was removed and the aquecus phase was extracted three
times more with DCM. The combined DCM phases were dried over sodium sulfate, filtered
and concentrated. The residue was purified using silica gel (50 ¢ cartridge, n-heptane/EA
gradient of 0-60%¢ within 40 min). 560 mg of the iitle compound were obtained.
LC-MS tt: 1.19min [M+H]": 317.1 (met. b)

01.106

2 Bromo-1-[3-tert-butyl-5-(3-fluoropropaxy)phen yllethanone

O—\—/F

1-[3-tert-Butyl-5-(3-fluoropropoxy)phenyljethanone (630 mg) was converted, worked up and

~ purified aalogously to O1.103. 510 mg of the title compound were obtained. LC-MS 1t: 1.23

min  [M+H]": 331.1 (met. b)

01.107

2-Brome-1-[3-tert-butyl-5-(3,3,3 -trifluoropropoi:y)phenyl]e.ﬂlanone

o)

"\
F
1-[3 -tert-Butyl-S-(3,3,'3-triﬂuorc-propoxﬁphenyl]e.thcmone (02.107; 170 mg, 0.59 mmol) was
dissolved in a mixture of THF (3 ml) and methanol (3 ml). While stirring, phenyltrimethyl-
ammonium tribromide (222 mg, 0.39 mmol) was introduced and the mixture was stirred

overnight. The reaction mixture was diluted with ethyl acetate and washed with saturated
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sodium hydrogencarbonate solution. After drying over sodium sulfate, the solvent was

removed and the residue was purified by ﬂa§11 chromatography (n-heptane:ethyl acetate).

Yield: 42 mg, ‘

LC-MS 1t: 119 min  [M+H]": 367.1 (met. b)

01.110

2-Bromo-1-[3-tert-butyl-4-methoxy-5 -(2-métho};yethoxy)l_\henyl]ethanone

o]
\

O—\_O/

1-[3-tert-Butyl-4+-methoxy-5-(2-methoxyethiory)phenylJethanone (02.110; 1.17 g) was

Br:

converted, worked up and purified analogously to 01.008. 1.13 g of the title compound were

obtained. LC-MS rt: 1.10 min [M+H]": 359.1 (met. b)

O1.111

2-Bromao-1-[ 3-tert-butyl-+-methoxy-5-(3-me thoxypropoxy)phenyljethanone

N\, |

Br =/ \
N |

1-[3-tert-Butyl-4-methoxy-5-(3 -methoxyprc:»poxy)phenyl]ethanone- (02.111; 1.49 g) was

converted, worked up and purified aualogc-ﬁ sly to O1.008. 1.65 g of the title compound were

obtained. LC-MSt: 1.16 min [M+HE]+: 373.0 (met. b)

02

02.004 .

4-[5-(1,1-Dimethoxyethyl)-2-methoxy-3 -tri:'ﬂuorome.thylphenyl]morpholme
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1-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-trifluvoromethylbenzene  (03.004; 700 mg)
was initially charged in dioxane (7 ml) and admixed successively with PA(II) acetate (46 mg),
cesium carbonate (2 g), 9.9-dimethyl-4,5-bis(diphenylphosphino)xanthene (115 mg) and
morpholine (0.27 ml). Thereafter, the reaction mixture was heated to 20°C for 7 h and then
left o stand overnight. Subsequently, it was filtered and the ﬁll:ratg was concentrated by
rotary evaporation. The residue was purified using sﬂua zel (50 g cartridge, n—h«.ptam/EA
gradient). 433 myg of the title compound were obtained.

LC-MS rt: 1.55 min . [M+H]": 304.0 (met. a)

02.007
1-[3-Methoxy-S-(pentaflucrosul fanyl)phenyl]ethanone

FF i
SN A
5

F
P

SN
3 N-Dmletho}:y-N—me@hyl-5»(pentaﬂuomsulﬁnnyl)benzanﬁde (D3.007; 2.0 g) was dissolved
m absolute THF (60 ml), and methylmagnesium bromide (5.2 ml, 3 M in diethy] ether) was
added dropwise at 0°C while stirring. After addition, the ice bath was removed and the
mivture wag stirred at RT fof 2h. 1 N hydrochloric acid was then added dropwise while
cooling, followed by water and ethyl acetate. The organic phase was removed and the
aquecus phase was extracted twice more with ethyl acetate. The combined extracts were
dried over magnesium sulfate, filtered and concentrated. The residue was purified by means
of preparative HPLC (met. A). The product-containing fractions were combined, freed of the
acetonitrile and extracted three times with ethyl acetate. The combined extracts were dried
over magnesium sulfate, filtered and concentrated. 1.63 g of the desired compound were
obtained.
"H NMR (400 MHz, DMSO-d6) [ppm]: 7.87 (1 H), 7.75 (1 H), 7.67 (1 H), 3.91 (3 H), 2.64
G H)
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(2.00%
1-(3-tert-Batyl-5-ethoxymethylphenyl)ethanone

Iy

5  3-tert-Butyl-N-methoxy-5-methoxymethyl-N-methylbenzamide  (03.008; S54 mg) was

converted analogously to 02.043, 550 mg of the title compound were obtained.

' LC-MS rt: 1.70 min [M+H]": 235.3 (met. a)
10 02.009
1-(3-tevt-Butyl-S-cyclapropylmethoxymethylphenyl)ethanone

Proceeding from methyl 3-tert-butyl-S-hydroxymethylbenzoate and cyclopropylmethyl
bromide, the title compound (600 mg) was prepared analogously to 05.008 to 02.008.

1" LC-MSitt:1.8I min [M+H]": 261.2 (met. a)

02.010
0 1-(3 -tert-Butyl—Jf,5—diethc»xyphenyl)ethanone

=

(3
20 1-(3-tcrf—Butyl-4-ethoxy—5-hydmxyphenyl)ethanoue (03.010; 470 mg) and ethyl iodide
(193 pl) were dissolved in DMF (6.2 ml), and sodium hydride (57 mg) was added. After
stirring at RT for 0.5 h, the DMF was drawn off and the residue was taken up in EA, washed

with water, dried and concentrated. The residue was purified using silica gel (40 g cartridge,
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n-heptane/EA gradient 0-30°5 within 60 min). 420 mg of the title compound were obtained.
LC-MS rt: 1.93 min [M+H]": 265.2 (met. a)

02.011
1-(3-tert-Buiyl-5-ethoxyphenyl)ethanone
o)
I
P | s X
Methyl 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with ethyl indide analogously

to (15.043 and converted to the title compound analogously to the sequence of 04.043 t0
02.043. 390 mg were obtained.

LOMS rt: 172 min  [M+H]": 2213 (met. 2)

02.012
1-(3-tert-Butyl-5-propoxymethylphenyl)ethanone
o
N

Proceeding from methyl 3.tert-butyl-5-hydroxymethylbenzoate and propyl icdide, the title

. compound (333 mg) was prepared analogously to 05.008 to O2.008.

LC-MSri: 1.81 min  [M+H]": 261.2 (met. a)

02.013
1-3 tert-Butyl-4,5-bis(cyclopropylmethoxy)phenyl)ethanone

7

o]

Proceeding from --brumu—6-1erl-butv1 41,1 d]Illbl.hu\Yuthyl jphenol and cyclopropyl

' bromldg the title compound (547 mg) was prepared .111.3100uu>lv to 04.010 to 02.010.
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LC-MS 1t: 2.10 min  [M+H]": 317.4 (met. a)

02.014
1-(3-Methoxy-S-trifluoromethylphenyl)ethanone
o) F

5 F
J

O

- 3,N-Dimethoxy-N-methyl-5-triflucromethylbenzamide (03.014, 460 mg) was initially

charged in THF (15 ml) under at RT Ar dissolved. Thereafter, the mixture was cooled to 0°C,
and methylmagnesium bromide (1.5 ml; 3 M in diethyl ether) was added dropwise.
Subsequently, the ice bath was removed and the mixture was stirved at RT for 2 h. Then the
mixture was admixed with 1 N hydrochloric acid while coaling with ice, diluted with water
and extracted three times with EA. The combined EA phases were dried over sodium sulfate,
filtered and concentrated. 349 mg of the title compound were isolated.

'H NMR (300 MHz, DMSO-d6) [ppm]: 7.80 (1 ED), 7.73 (1 H), 7.53 (1 H), 3.92 (3 H), 2.66
(GH)

02.015 _
1-(3-tert-Butyl-S-methoxyphenyl)ethanone

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with methyl iodide analogously
t0 05.043 and converted to the title compound analogously to the sequence O4.043 to
02.043. 880 mg were obtained.

LC-MS rt: 1.65 min  [M-+H]": 207.1 (met. a)

02.016
1-(3-tert-Butyl-5-cyclopropylmethoxyphenyl)ethanone
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YL P

Methy! 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with cyclopropylmethyl
bromide analogously to 05.043, and converted to the title compound analogously to the
sequence 04.043 to 02.043. 1.02 g were obtained. |

LC-MS rt: 1.86 min  [M+H]": 247.1 (met. a)

02.017
1-(3-tert-Butyl-5-cyclobutylmethoxyphenyl)ethanone

Methyl 3-tert-butyl-5-hydroxybenzoate (06.043) was reacted with bromomethylcyclobutane
analogously to 05.043 and converted to the title compound analogously to the sequence
04.043 to O2.043. 252 mg were obtained.

LC-MS rt: 2.07 min  [M-H]": 261.2 (met. a)

02018 -
1-(3-Benzyloxymethyl-5-tert-butylphenylethanone

/—O

Methyl 3-tert-butyl-3-hydroxymethylbenzoate was reacted with benzyl bromide analogously
to 05.043 and converted to the tifle compound analogously to the sequence 04.008 to
O2.008. 638 myg were obtained.

LC-MS 1t: 1.93 min [M+H]": 207.2 (met. a)

02.019
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1-(3-Cyclohexylmethoxy-4,5-dimethoxyphenyl)ethanone

Oy

o_
3-Cyélc-hexylmeﬂmxy-—t,5,N-triJnethoxy—N-methylbe-nzamide (420 mg) was converted and
worked up analogously to 02.059. No silica gel purification was performed. 370 mg were

obtained.  LC-MSi1t: 1.82min  [M+H]": 293.2 (met. a)

02.020
1-(3-tert-Butyl-5-methoxymethylphenyl)ethancme

° /
o

Methyl 3-tert-butyl-5-hydroxymethylbenzoate was reacted with methyl iodide analogously to

© 05.043, and converied to the title compound analogously to the sequence 04.008 to 02.008.

1.54 g were obtained.
LC-MSrt: 1.5§ min  [M+H]": 221.1 (met. a)

02.021 | .
1-(3-Chloro-S-methoxyphenyl)ethanone

3-Chlore-3-methoxybenzoic acid (3 g) was reacted analogously to 03.043/02.043 with
thionyl chloride (23.3 ml) and N,O-dimethylhydroxylamine hydrochloride (1.57 g) and
methylmagnesiom bromide (8.91 ml). 2.42 g were obtained.

TH NMR (500 MHz, DMSO-d6) {ppm]: 7.34 (1 Hy, 7.40 (1 H), 7.30 (1 H), 3.84 (3 H), 2.58
GH
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02:030 .- .
1-3-Isopropyl-S-methoxyphenyl)ethanone

o 4

o— :
ivIetliyl 3-hydroxy-5-isopropylbenzoate was reacted with methyl icdide analogously to
05.043 anid converted to the title compound analogously to the sequence 04.043 to O2.043.
425 mg were obtained.

LC-MS tt: 1.54 min [M+HJ": 193.1 (met. a)

02.031

1-(3-Cyclohexylmethosy-5-ethoxyphenyl)ethancne

1+ 3,5-Dihydroxyphenyl)eth:mone (1.0 2) and ethyl bromide (0.331 ml) were dissolved at RT
in DMF (20 ml), and sodium hydride (189 mg) was added. After stirring at S0°C for 2 h,
cyclohexylmethyl bromide (1 26 mi) was added, followed by further sodium hydride

(315 mg). After stirring at 50°C' for another 2 h, the DMF was drawn off and the residue was
taken up in EA, washed with water, dried, filtered and concenirated. The residue was purified
using silica gel (80 g cartridge, n-heptane/EA. gradient of 0-20°5 within 60 min). 378 mg of

the title compound were obtained.  LC-MS 1t: 2.07 min [M+H]": 277.2 (met. a)

02.032
1-(3-Bromo-5-methoxyphenyl)ethanone
' Br

O_..

Methyl 3-bromo-3-methoxybenzoate (03.032; 2.50 g) was converied to the title compound
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analogously to the sequence 04.043, 03.043 and 02.059. 145 g were obtained.
LC-MS rt: 1.46 min  [M+HJ™: 229.0 (met. a)

02.033

1-[3-(3,3-Dimethylbutoxy)-S-methoxyphenylJethanone

O—
G K

O
1-(3-Hydroxy-5-methoxyphenylethanone (03.033; 1.12 g) and 1-iodo-3,3-dimethylbutane
(1.37 g) were dissolved in DMF, and sodium hydride (194 mg) was added. After stirring at
RT for 2 h, the DMF was drawn off. The residue was taken up in EA, washed with water,
dried, filtered and concentrated. The residue was purified using silica gel (40 g cartridge,

n-heptane/EA 0-5076 within 30 min). 850 mg of the title compound were obtained.

LC-MStt: 183 min  [M+H]": 2511 (met. a)

02.034
1-[3-(3,3-Dimethylbutoxy)-S-ethoxyphenyl]ethanone

: Q e
o}
1-(3,5-Dihydroxyphenyl)ethanone (3.0 g) was converted analogously to ©2.031. Instead of

cyclobexylbromide, however, 1-bromo-3,3-dimethylbutane was used. After chromatography,

960 mg of the title compound were obtained.

LC-MS 1t: 1.99 min  [M+H]": 265.2 (met. a)

02.035
1-(3-Cyclohexylmethoxy-5-methoxyphenyl)ethanona
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>/,.

o)
0

- 1-(3-Hydroxy-5-methoxyphenyl)ethancne (03.033; 1.5 g) and bromomethylcyclohexane

(1.76 g) were diszolved in DMF (20 ml), and sodium hydride (260 mg) was added. After
stirring at 50°C for 24 h, the DMT was drawn off. The residue was taken up in EA, washed
with water, diied, filtered and concentrated. The residue was purified using silica gel (40 g
cartridge, n-heptane/EA 0-30°5 within 30 min). 1.33 g of the title compound were obtained.
LOMS 16 1.93 i [MAHT': 2632 (met.a)

02.040
1-(3-Bromo-4,5-dimethoxyphenyllethanone
O .

0

\

0]
Br

3-Bromo-+4,5-dimethoxybenzoic acid (2.0 g) was converted to the benzamide derivative
analogously to 03.043, and the latter was converled to the title compound analogously to
02.039. 1.22 g of the title compound were obtained.

"H NMR (300 MHz, DMSO-d6) [ppm}: 7.78 (1 H); 7.53 (1 H); 3.90 (3 H)y; 3.82 (3 H); 2.57
G H

02.041
1-(5-Bromo-2,3-dimethoxyphenyl)ethancne

O/ o—
el
Br

5-Bromo-2,3-dimethoxybenzoie acid (2 g) was converted o the benzamide derivative

analogously to 03.043, and fhe latter to the tifle compoond analogously to 02.059. 1.1gof
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the title conipound were obtained.
LC-MSrt: 3.70 min  [M+H]": 259.0 (met. d)

02.042
- '1-(3-Chloro-4,5-dimethoxyphenyl)ethanone
O_
g \
Cl-

- 2-Chlaro-4,5-dimnethoxybenzoic acid (1 g) was converted to the benzamide derivative

D

20

25

analogously to 03.043, and the latter to the title compound analogously to 02.059, 403 mg of
the title compoind were obtained.

LC-MSrt: 1.55min  [M+H]": 215.1 (met. a)

02.043
1-[3-tert-Butyl-5-(2-methoxyethoxy)phenylJethanone

'o——/-o.

3-tei't—Buty1~N-methc»xy-5-(2~methoxyethoz~:y)-N—me’thy]benza.mide (03.043; 1.35 g) was

dissolved in THF (40 ml), nethylmagnesium bromide (3.05 ml, 3 M in ether) was added
dropwise at 0°C and then the mixiure was stirred at RT for 2 h. Then the mixture was

admixed with 1 N hydrochloric acid (50 ml), diluied with water and extracted by shaking

‘three times with EA. Then the combined EA phases were dried over magnesium sulfate,

filtered and concentrated. The residue was purified usijlg silica gel (40 g cartridge,
n-heptane/EA gradient of 0-30%; in 30 min). 1.0 g of the title compound were obtained.

LC-MS 1t: 1.58 min  [M+H]": 251.3 (met. a)

1-[3-Murpholin-4-yl-5-(pentaflucrosulfanyl)phenyl]ethancne
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N-Methoxy-N-methyl-3-morpholin-4-yl-5-( [pentaflucrosulfanyl )benzannde (03.044;2.38 g)
was converted and worked up analogously to 02.043. The purification was effected using
silica gel (30 g cartridge, n-heptane/EA gradient of 0-707% within 40 min). 1.1 g of the title
compound were obtained.

LC-MS rt: 1.57 in  [M-+H]": 332.0 (met. a)

- '02.045
: 1-'[3—Ecrt-Butyl—S-(2-methoxyéthoxymethy'l)phenyl]ethanone.

Methyl 3-teri-butyl-5-hydroxymethylbenzoate (6.0 &) was reacted analogously to 05.043
with 1-bromo-2-methoxyethane to give methyl 3-tert-butyl-5-( 2-methoxyethoxymethyl)-

bLlLuJ,tg The lmer was then converted to the title compound analogously to the sequence

O4. U—H tu 02 l)-l 308 mg of the title mmpound were obtained.
1II NMR 600 MHz, DMSO- d6) [ppm]: 7.85 (LH); 7.73 (1 H). 7.63 (1 Hy, 456 (2 H), 3.58

' 02 030

1- [3 (,-Muth‘)\ygﬂlmy) S+ \p;ntaﬂuurosulf.myl)phen) 1]ethanone

F

F-S(FF

7N J

(o]

1-[3;I{3’drcnxy-5—(pentaﬂuorosulfanyl)phenyl]eth;mone (03.050; 592 mg) and 1-bromo-2-
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methoxyethane (255 pl) were dissolved in DMF (118 ml), and sodivm hydride (65 mg) was
added. After stirring at RT for 2 h, further bromide (30 pl) was added and the mixture was
heated to 50°C for 12 h. Then the DMF was drawn off and the residue was taken up in B4,

washed with water, dried, filtered and concentrated. 57§ mg of the title compound were

. obtained. LC-MS rt: 1.58 min [M-+H]": 321.1 (met. a)

02.051
1-[3-(2-Methoyethoxy)-5-(pentafluorosul fanylyphenyl Jethanone

1-[3-Hydroxy-5-(pentafluorosul fanyl)pheny1]ethancne (03.030; 700 mg) and 1-bromo-2-
methaxyprepane (490 mg) were dissolved in DMF (10 ml), and sodium hydride (77 mg) was
added. After stirring at BT for 2 b, further bromide (100 pl) was added and the mixture was
heated to S0°C for 6 h. Then the DMF was drawn off and the residue was taken up in EA,
washed with water, dried, filtered and concentrated. 670 mg of the title compound were

obtained. LC-MS rt: 1.71 min [M-+H]": 335.1 (met. a)

02.052

 1-[3-tert-Butyl-5-( 3-me.thc'xypmpc'xy)phenyl]éﬂmnone

Proceeding from methyl 3-tert-butyl-S-hydroxybenzoate (06.043) and 1-bromo-3-methoxy-
propane, the synthesis sequence 03.043 to 02.043 was followed. 880 mp of the title
compound were obtained.

LC-MS-rt: 1.71 min [M+HJ": 265.3 (met. a)

02.059

[

{58
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1-[3-tert-Butyl-5-(3 -hydroxypropoxy)phenyl] ethanone

-terl-Dutyl “N-methoxy-N-methyl-5-[3-(te trahydropyran-2-yloxy’ propoxy]benzamide
- (©3.059; 5.49 g) was dissolved in THF (100 ml), cooled to 0°C and admixed with lithium
5  bis(trimethylsilyhamide (14.47 ml, 1 M in MTB ether). After stirring at 0°C for 30 min,
methylmagnesinm bromide (t’ 435 ml, 3 M in ether) was added dropwise. The cooling bath
N was removed and, after ..umng at RT for 2 h, the mixiure was diluted with water and
extracted by shaking with EA. The EA phase was dried over ma pnesium sulfate, filtered and
concentrated by rotary evaporation. The residue was purified using silica gel (200 g,
10  n-heptane/EA 4:1). 3.4 g of the title compound wers obtained. .
lI—I NMR (500 MHz, DMS0-d6) [ppm] (representative sign mals): 7.53 (1 H); 7.28 (1 H); 7.17
(1 Hy; 4.57 (1 H, -0-C(-C)H-0-); 4.11 (2H); 2.57(3H)

02.060

15 - {3-tert-Butyl-5-[3- -(tetrahydropyran-2-yloxy )prupn\wnethvl]phenvl‘ethanune

. r{gz
| S

Methyl 3-tert-butyl- 5-hydroxymethylbenzoate ( 3.5 g) was reacted with 3-(3-bromapropoxy)-
tetrahydropyran analogousty to 03.0R3 to give methvl 3-tert-butyl-3-[3-(tetrahydropyran-2-
yloxy)propoxymethyljbenzoate, and the latter was subsequently converted to the title

20  compound according to the sequence 04,059 to 02.059, 1.75 g of the title compound were
.obtained.
'H NMR (500 MHz, DMSOQ-d6) [ppm] (representative 3 :wnalﬂ 7.84 (1 HY; 7.73 (1 H); 7.61
(1 Hy; 453 2H); 151 (1 H, -0-C(-C)H-0-), 2.58 (3 H)
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02.061. ‘
1-{3-tert-Butyl-5-[2 (tetrahydropyran- 2-yloxyjethoxylphenyly ethanone

=~

-

““\n’"‘ \\\‘;)_,v .O" - S
0. : ' :

Pmceedi{lg from methyl 3-tert-butyl-5-hydroxybenzoate (06.043) and 2-( 2-bromoethoxy)-
te:tréh}dropj;ran, the synthesis sequence 05.059 to 012,039 was followed. 3.9 g of the title
compound were obtained. -

'H NMR (500 MHz, DMSO-da) [ppm] (representative signalz): 7.53 (1 H), 7.31 (1 H), 7.20

(1 H), 466 (1 H, -0-C-CIH-0-), .20 (2 H, 258 (3 H)

02.062

"~ 1-[3-Ethoxy-5 i(pen'ta fluorosul fanylphenyl]ethanone

3-Ethoxy-N -metho:iy-N-methyl—5-(pentaﬂuc.rosulﬁmyl)benzzmﬁde (03.062; 2.60 g) was
converted and worked up analogously to 02.007. A purification using silica gel was not
carried aut. 2.25 g of the tille compound were obtained.

LC-MS tt: 1.72 min  [M+H]": 291.0 (met. a)

' 02.063

{

1- {3?tért4B utyl»S-[2-(te.trahydropyran-2-y1oxyf)ethc»xyme.thyl]phenyl} ethanone

=

Methyl 3—tert‘butyl.-5-[2-(tetrahyd1c-pyran-"2-ylc»x‘_v'_ jethoxymethylJbenzoate ( 05,003,228 g)
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was converted to the title compound analogously fo the sequence O4.059 to 02,039, 2.0 g of

the title compound were obtained.
'H NMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.85 (1 H); 7.74 (1 Hy; 7.63
(1 H); 4.60 (1 H, -O-C(-C)H-0-), 4.3% (2 H), 258 3 H) -

02.064
1-[3-Ethoxv—4 -(pentafluorosul fanyl)phenyljpropan-1-one

10

15

-20

3«Ethc'x}r-N-rnel'hox}-'-N-meﬂlyl-S-( pentaflucrosulfanyljbenzamide (03.062; 170 mg) was

dissolved in absolute THF (5 ml), and ethylmagnesium bromide (0.65 ml; 2 M in diethyl
ether) was added dropwise at 0°C while stirring. After addition, the ice bath was removed and
the mixture was stirred at RT for 2 h. Then further ethylmagnesium bromide (0.1 ml) was
added and the mixture was stirred once again for 2 h. While cooling, 1 N hydrochloric acid
was subsequently added dropwise, followed by water and ethyl acetate. The organic phase
was remaved and the aquecus phase was extracted twice more with ethyl acetate. The

combined extricts were dried over magnesium sulfate, filtered and concentrated. 150 mg of

-, -the desired compound were obtained.
- rLC-MS 1t 1.26 min  [M+H]": 305.1 (met. b)

02.070
1-{3-tert-Butyl-+-methoxy-5-[2-(tetrahydropyran-2-ylox y)ethoxylphenyl ! ethanone

Analogously to 02.071, 1-(3-tert-butyl-5-hydrovy-4-methoxyphenyl)ethancne (03.070;

© 5.0 g) was reacted with 2-(2-bromoethoxy)teirahydropyran (5.64 g). However, the crude

product was purified using silica gel (40 g cartridge, n-heptane/EA gradient of 0-30°, within

* 60 min). 6.68 g of the title compound were obtained.
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"H NMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.50 (2 H, aromatic), 4.70

]

(1 H, -0-C(-CiH-0-), 3.90 (3 H, -OCH3), 2.54 (3 H, acetyl)

02.071°
1-{3-tert-Butyl-4-methoxy-5-[3-(tetrahydropyran-2-yloxy)propoxylphenyl | ethanone

1-(3-tert-Butyl-3-hydroxy-4-methoxyphenyljethancne (03.070; 6.9 g) and 2-(3-bromo-
propoxytetrahydropyran (3.31 g) were dissolved in DMF (S0 ml), and sodium hydride

(%94 mg) was added. After stirring at RT for § hours, the solvent was drawn off and the
residue was taken up with EA. The EA phase was washed with water, dried and concentrated.
12.7 g of the title compound were obtained as a crude product in sufficient purity.

'H NMR (400 MHz, DMSO-d6) [ppm] (representative signals): 4.37 (1 H, -O-C(-C)HH-0-),
2.54 (3 H, acetyl)

02.072 ,
1-[2-tert-Butyl-5-(2-methoxy-1-methoxymethylethoxy)phenyl Jethanone

(@]
%
O o

Methyl 3-tert-butyl-5-(2-methoxy-1-methoxymethylethoxy)benzoate (05.072) was converted
to the title compound (1.65 g) analogously to 04.043, 03,059 and 02.043. Chromatography
was not carried out at the last stage.

LC-MStt: 1.63 min [M+H]": 205.1 (met. a)

02.073

- 1-[3-tert-Butyl-5-(+-hydroxybutoxy)phenyl Jethanone
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> —/—/—OH

3-tert»Butyl—S-(4-hyc]roxybutoxy)-N-methoxy—N-me.thylbenzamjde (03.073; 3.47 g) was
converted, worked up and purified analogously to 02.043. The purification using silica gel
was carried out as follows: 40 g cariridge, n-heptane/EA gradient of 0-100% within 60 min.
2.08 g of the tifle compound were obtained.

LC-MS ri; 0.92 min  [M+H]": 265.1 (met. b)

02.075
N-[S-Acetyl-S-QJen’tafluorosulfmlyl')phenyl]-‘2,'2,2-triﬂuoro-N-methylacetamide

F—.

Wi 7
F//g‘\. , /*\x,u\( o
F ol .
&
/N O
g
F F

In a microwave insert, N-(3-acetyl—5-pe.ntaﬂuorosulfanylphenyl)-l,2,2—m’ﬂuomacctanﬁde.

(03.075; 0.25 &) was dissolved in absoluie dimethoxyethane (7.5 mi), powdered potassium

carbonate was added and the mixture was admixed with iodomethane (30 p). Subsequently,

{he mixture was heated in the microwave to 100°C for 40 min. Once further N-( 3-acetyl-5-
pentaﬂuorosulfanylphenyl)—'l,2,Z-tl'iﬂuoroac-etanﬁde (-4 x 230 mg) had been converted in the
manner deseribed, the five batches were worked up together, by decanting from potassium
carbonate into 1 N hydrochloric acid with ice cooling. After tepeatedly washing the
potassium carbonate residue with dimethox yethane, the aquebus phase was extracted five
times with ethyl acetate. The combined extracts were dried over magnesium sulfate, filtered
and concenirated. The residue was purified by means of preparative HPLC (met. A). The
product-containing fractions were combined, freed of the acetonitrile and extracted five times
with ethyl acetate. The combined extracts were dried over magnesium sulfate, filtered and
concentrated. 1.03 g of the desired compowund were obtained. LC-MS rt: 1.62 min

[M-+H]": 372.0 (met. a)
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02.085
1-[3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)-4-methoxyphenylJethanone

1-(3-tert-Butyl-5-hydroxy-4-raethoxyphenylethancne (03.070; 2.00 g) and 3-bromo-2,2-

dimethylpropyl acetate (2.54 g) were dissolved in DMF (15 ml), and cesium carbonate

3.09 g) was added. After stirring at 150°C and max. 15 bar in a microwave for 2.5 h, a

further 0.5 eq. of the bromide was added and the mixture was placed into the microwave at

1507C far a further 2 h. Then the mixture was concentrated by rotary evaporation and the
residue was partitioned between DCM and water. The DCM phase was removed, dried over
magnesium sulfate, filtered and concentrated. The residue was purified using silica gel (120
cartridge, n-heptane/MiB ether gradient of 0-30°% within 60 min). 1.17 g of the title
compound were obtained.

LC-MS1t: 1.92 min  [M+H]": 351.1 (met. a)

L02.086

1-[3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)phenyljethanone

| Oyj’“

‘ 3—tért-Butyl-5-(3 -hydroxy-2,2-dimethylpropoxy)-N-methoxy-N-methylbenzamide ( 03.086;

910 mg) was converted, worked up and purified analogously to 02,059, 388 mg of the title

compound were obtained.

LO-MS rt: 1.65 min  [M+H]™: 279.1 (met. a)
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02.090

1-§3-(Pentafluorosulfanyl)-3-[2-(tetrahydropyran-2-yloxy)ethoxy]phenyl ; ethanone
O - Fr.
Ny
F
i

OV‘A\O"V o

1-[3-Hydroxy-3-(pentafluorosul fanyl)phenyljethanone (03.050; 700 mg) and 2-(2-bromeo-
ethoxy)tetrahydropyran (670 mg) were dissolved in DMF (15 ml), and sodium hydride

(77 mg) was added. _Aﬁc:r stirring at RT for 2 h, the mixture was heated {o 50°C for 4 h and
. left to stand over the weekend. Then thc DMF was drawn off and the residue was taken up in
- .’EA, The EA phase was washed wit}; water, dried, filiered and c.oncen"rrated. The crude
product was purified using siliéa gel (100 g, n-heptane/EA 4:1). 813 mg of the title

compound were obtained.

' NMR (500 MHz, DMSO-d6) [ppm] (representative signals): 7.87 (1 H), 7.50 (1H), 7.7
(1 H), 4.56 (1 H, -O-C(-CHH-0-), +.35 (2 H), 2.66 (3 H) A

02.095

4-(5-Acetyl-3-tert-butyl-2-methoxyphenoxy)butyl acetate

6

1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl jethanone (O3.070; 6.9 ) was converted and
ivbrkéd up analo goilsly tc»v 02.071. The bromide used was -bromobutyl acetate (7.27 ).
10.5 g of the title. compound were obtained.

LC-MS t: 1.14 min [M+H]": 337.1 (met. b)

- OZ.lDQ

Methyl 3-acetyl-3-tert-butylbenzoate and 1»[3-tert-buty1—5-(l-hydroxy~1-methylethyl).- '
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phenyl]ethanone

Methyl 5~teﬂ-bufyl-N-l'ne.thc»xy—N-mcthylisophthalamjdate (O3.100; 10.4 7) was dissolved at
RT in THF (150 ml) under argon. Thereafter, methylmagnesium bromide (19 ml; 2 M in

diethyl ether) was added dropwise at 0°C while stirring. After 10 min, the ice bath was

< removed and the mixtore was stiveed at RT for 3.5 h. Then the mixture was admixed with 1 N

hydrochloric acid and water while cooling with ice. The aqueous phase was extracted three
times with EA and the combined EA phases were dricd over sodium sulfate, filtered and
concentrated. The residue was purified using silica gel. 7.0 g of methyl 3-acetyl-S-tert-butyl-
benzoate and 550 mg of 1-[3-tert-butyl-5-(1 -hydra:-}:y-l-nmthylethyl)pheﬁyl] ¢thanone were
obtained.

Methyl 3-acetyl-S-tert-butylbenzoate

LC-MSrt: 1.13min  [M+H]": 235.2 (met. b)

1-[3-tert-Butyl-5-(1-hydroxy-1-methylethyl)phenyljethanone
LC-MS rt: 1.03 min  [M+H]"-OH: 217.2 (met. b)

02.105

1-[3-tert-Butyl-5-(2-fluorcethoxy)phenyl]ethancne ZSI2.060

O——\— .

F

1-(3-tert-Butyl-S-hydroxyphenyl)ethanone (O3.106; 500 mg) was dissolved in DMF (10 ml),
and 1-broemo-2-flooroethane (195 pl) was added while stirring, Sodium hydride (SO mg) was

added at RT. After stirring at RT for 3 h, the mixture was left to stand overnight and then

66
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further sodium hydride (20 mg) was added and the mixture was stirred for a further 2 h. Then
water was added and the mixture was concentrated i dryness. The residue was taken up in
EA and washed three times with water. The EA phase was dried over magnesium sulfate,
filtered and concentrated. 600 mg of the title compound were obtained. LC-MS 1t: 1.13 min
[M+H]": 239.1 (met. b)

02.106
1-[3-teri-Butyl-3-(3-flooropropoxy)phenyl]ethanone

AN

O———\__/F
1-(3-tert-Butyl-3-hydroxyphenyljethanone (013, 106; 300 mg) was reacted with 1-bromo-3-

flucropropane (239 pl) and worked up analogously to (02.105. 630 mg of the title compound
were obtained. LC-MS rt: 1.16 min [M+H]": 253.2 (met. b)

02.107

1-[3-tert-Butyl-3-(3,3,3-triflucropropoxy)phenyljethanone
P F
/\)< F

o}

0]
To a solution of 1-(3-tert-butyl-5-hydroxyphenyliethanone (O3. 106; 300 mg, 1.56 mmol),
3,3, 3-triflucropropanol (178 mg, 1.56 mmol) and triphenylphosphine (409 mg, 1.56 mmol) in
dichloromethane (3 ml) at RT was added a solution of di(4-chlorobenzyl) azodicarboxylate |
(373 mg, 1.56 mmol) in dichloromethane (1 ml). The mixture was stirred for 5 days and then
filterad. The solvent was removed and the residue was purified by flash chromatography (n-
heptane:éthyl acetate). Yield: 170 mg, 38%.
LC-MS rt: 1.14 min [M-+H]": 289.2 (met. b)
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. 02110
- 1-[3-tert-Butyl-4-methoxy-5-(2-methoxyethoxy)phenylJethanone

oxo/
1-3-tert-Butyl-5-hydroxy-4-methoxyphenyljethanone (03.070; 2.00 g) and 1-bromo-2-
methaoxyethane (1.5 g) were digsolved in DMF (20 ml), and sodium hydride (259 mg) was
addzd. After stiring at RT for 3 h, the mixture was left to stand overnight. Then the DMF
was drawn off and the residue was taken up in EA. The EA phase was washed with water,
dried, filtered and concentrated. The residue was purified using silica gel (80 g cartridge,
n-heptane/EA 0-40%s within 60 muin). 1.17 g of the tiile conipound were obtained.
LC-MS1tt: 1.03 min  [M+H]": 281.1 (met. b)

02.111
1-[3-tert-Butyl-+-methoxy-5-(3-methoxypropoxy)phenyl]ethanone

) A

T
1-(3-tert-Butyl-5-bydroxy-4-methoxyphenylethancne (03.070; 2.00 g) and 1-bromo-3-
methoxypropane (1.65 g) were converted, worked up and purified analogously to ©2.110.
1.50 g of the title compound were obtained.
LC-MStt: 1.09 min  [M+H]": 295.2 (met. b)

03
03.004

1-Bromo-5-(1,1-dimethoxyethyl)-2-methoxy-3-triflucromethylbenzene
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1-(3 -Bromo-4-hydrosy-3-trifluoromethylphenylethanone (04.004; 6.8 g) was dissolved in
methanol (30 ml) and admixed successively with DL-10-camphorsulfonic acid (111 mg) and
trimethyl orthoformate (8 ml). After stirring at RT for 2 h, DMF (75 ml), potassium carbonate

: (4 95 g) and then slowly, while cooling with ice, indomethane (3 ml) were added. After
* stiiting at RT for 4 b, the reaction mixture was left to stand overnight and then admixed with

" n-heptane/water, and the organic phase was removed. The aqueous phase was extracted by

shaking once more with n-heptane, and the combined organic phases were then dried over

" magpesium sulfate, filtered and concentrated. 7 g of the title compound were obtained in

* sufficient purity.

'l NMR (300 MHz, DNISO-d6) [ppm]: 7.90 (1 H), 7.62 (1 H), 3.89 (3 H), 3.10 (6 H), 1.49
(3H)

03.007

3,N-Dimethoxy—N-meﬂJyl-S-(pentaﬂuorosulfanyl)benzamjde

F

FF ﬁ

F/‘?...: RO .ANV.O\
Foll [

S

o\

Methyl ”4-111ethu\y-i umnhﬂuowbulfmvl jbenzoats (O4.007; 2.5 g) was dissolved in absolute
THEF (tn ml ) and N Ommeﬂay»lhydroxvlmnnu hydrochloride (1.2 g) was addei Then the
mixture was cooled to -15°C and isopropylmagnesium bromide solution (13.59 ml, 2 M in
THF) was added dropwise. After 20 min, the cooling bath was removed and the mixture was
stirred at RT for 1 h. Then ammonium chloride solution was added and the agquecus phase
was extracted three times with ethyl acetate. The combined extracts were dried over -
magnesium sulfate, filtered and concentrated. The crude product thus obtained still contained
significant reactunt, and was therefore converted and worked up again as described above. No
reactani was present any longer in the residue which was then obtained. Purification was

effected by means of preparative HPLC (met. A). The product-containing fractions were
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combined and freed of the acetonitrile, and the aquecus phase was extracted three times with
EA. The combined extracts were dried over magnesiuni sulfate, filtered and concentrated.
1.78 g of the desired compound were obtained.

4 NMR (400 MHz, CDCly) [ppm]: 7.70 (1H),7.37 (1, 724 (1 H+ CDCl), 3.88 (3 ),
3.56 (3 H) -

03.008

3-tert-Butyl-5-e.thoxyl'nethyl-N-meﬂxoxy-N—methylbenzamjde

Analogously to 03.043, 3-tert-butyl-5-ethoxymethylbenzoic acid (04.008; 1.15 g) was first
converted to the acid chloride (1.24 ), and then the 3-tert-butyl-5-ethoxymethylbenzoyl
chloride obtained was converted further. 834 mg of the title compound were obtained.

LC-MS rt: 3.32min  [M+H]": 280.2 (met. d)

03.010
1-(3-tert-Butyl-1- athoxy-5-hydroxyphenyDethanone

)

O OH

o)
l-Bromo—3-tert—butyl—5-(l,l-dimethoxyethyl)-‘2~ethoxybenzene (04.010; 19.68 g) was
converted analogously to 03.070. 5.15 g of the title compound were obtained.

LC-MS rt: 0.972 min [M+H]": 237.1 (met. b)

03.014
3 ,N-Dimethoxy-N—meﬂlyl-S-triﬂupromethylbenzamide
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Methyl 3-methoxy-S-trifluoromethylbenzoate (04.014, | g) and N,0O-dimethylhydroxylamine
(416 myg) were initially charged in THF (30 ml). Thereafter, the misture was cooled to -15°C,
and isopropylmagnesium chioride (3.2 ml; 2 M in THF) was added dropwise within 10 min.
The mixture was stirred at -13°C for another 20 min before the cooling bath was removed.
After 3 h, the mixture was cooled again to -13°C and further isopropylmagnesium chloride
(3.2 ml) was added. After the cooling bath had been removed, the mixture was stirred at RT
for another hour, then admixed with 200, ammeninm chloride solution and extracted three
times with EA. The combined EA phases were dried over sodium sulfate, filtered and
concentrated. The residue was purified using silica gel (50 g cartridge, DCM as eluent).

465 myg of the title compound were obtained, as well as 427 mys of reactant.

LC-MSri: 1.36 min  [M+H]": 264.0 (met. a)

03.033
1-(3-Hydroxy-5-methoxyphenyl)ethanone
O._.....
o}
OH

1-(3.5-Dihydroxyphenylethanone (3 @) and methyl iodide (2.80 g) were dissolved in DMF
(40 ml), and sedium hydride (568 mg) was added. After stirring at RT for 2 h, the DMF was
drawn off. The residue was taken up in EA and washed with waler, dried, filtered and
concentrated. The residue was purified using silica gel (89 g cartridge, n-heptane/EA 0-30°
within 30 min). 1.12 g of the title compound were obtained.

"H NMR (500 MHz, DMSO-d6) [ppm]: 9.5 (1 H): 6.93 (2 H); 6.58 (1 H); 3.76 (3 H); 2.50
(3 H+ DMSO0)

03.043

3-tert-Butyl-N-methoxy-5-(2-methoxyethoxy)-N-methylbenzamide
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3-tert-Butyl-3-(2-methoxyethoxy)benzoic acid (04:043; 1.9 g) was dissolved in thionyl
- chloride (10.9 ml), kept under reflux for 2 h and then concentrated. The resulting 3-tert-butyl-

5-(2-methoxyethoxy)benzoyl chloride (2.04 ) was dissolved in DCM (20 ml) and admixed

a1

with dimethylhydroxylamine (734 mg), then Hiinig's hase (1.37 ml) was added and the
mixture was stirred at RT for 1 h. Then the mixture was dried, the residue was taken up in
EA, and the mivture was washed four times with water, dried over magnesium sulfate,
filtered and concentrated by rotary evaporation. The residue was purified nsing silica gel
(401 7 cariridge, n-heptane/EA gradient of 0305 in 40 min). 1.36 g of the title compound
10  were obtained.

LC-MS it: 1.43 min  [M+H]": 296.3 (met. a)

03.044
N-Methoxy-N-methyl-3-morpholin-4-yl-5-(pentaflucrosulfanyl )benzamide
FF
NLF
\ / F S\F
O—N
‘ o)
. O
15 Y
- 3-Amino-N-methoxy-N-methyl-5-(pentaflucrosul fanylbenzamide (05.075; 6.3 g) was

dissolved in DMF (80 ml), and cesium carbonate (10.1 g), sodium iodide (0.62 g) and

bis@-brc»moethyl) ether (19.37 g) were added. The mixture was divided between

10 nﬁcrowave vessels, each of which was heated to 130°C for 3 h. Subsequently, the batches
20  were combined and freed of solvent. The residue was taken up in EA and washed with water.

The EA phase was dried and concentrated. The residue was purified using silica gel (120 g

cartridge, n-heptane/EA gradient of 0-100°6 within 30 min). 2.48 g of the title compound

were obtained. LC-MStt: 1.41 min [M+H]": 377.0 (met. a)
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1-[3-Hydroxy-5-(pentafluorosulfanyl)phenyljethanone
F F

\/
F”S(F F

o
OH

1-[3-Amino-3-(pentafluorosulianyljphenyljethanone (04.030; 3.00 o) was dissolved in 35%
aqueous sulfric acid (25 ml) while heating. The solution was cooled to -5°C and a solution
of sodium nitrite (750 mg) in 15 ml of water was added dropwise within 10 min. After

40 min at -5°C, the cocling bath was removed and the mixture was heated to 100°C for 2 h.

 After cooling, the mixture was extracted twice with EA. The combined EA phases were

washed with sai:urated sodium hydrogencarbonate solution, dried, filtered and concentrated.
The residae was purified using silica gel (80 g cartridge, n-heptane/MiB ether gradient of
OnIDO"ﬁ'b within 40 min). 1.62 g of the tide compound were obtained.

'H NMR (300 MHz, DMSO-d6) [ppm]: 10.71 (1 H), 7.73 (1 H), 7.59 (1H), 747 (1 ), 2.61
G H)

03.059

A-tert-Buiyl-N-methoxy-N-methyl-5-[3-(tetrahydropyran-2- yloxy)propoxylbenzamide

3~tert~Butyl-5-[3—(telmlgﬂropj*fdn—?.-‘yloxy)prop.c-xy]benz‘oic acid (04.059; 4.90 g) and N,O-
dimethylhydroxylamine hydrochloride (1.42 g) were dissolved in DMF (80 ml) and admixed
with Hilnig's base (4.81 ml) and TOTU (4.78 g). After stirring for 2 b, the mixture was left to
stand overnight. Then the DMF was drawn off, the mixture was partitioned between EA and

saturated sodium hydrogencarbonate solution, and the EA phase was removed, dried over

" magnesium sulfate, filiéred and concentrated. 5.49 g of the title compound were obtained.
I NMR (500 MHz, DMSO-d6) [ppm] (represéntative signals): 7.12 (1 H), 7.01 (1 H), 6.90
" (1 Hy, 4.56 (1 H, -0-C(-0)H-0-), 4.06 (2 H), 3.57 3 H), 3.22 3 H)

'3
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03.062

3-Ethoxy-N-methoxy-N-methyl-5-(pentafluorosulfanyl)benzamide

Ethyl 3-¢thoxy-3-(pentaflucrosulfanyl)benzoate (O4.062; .80 2) was converted and worked
up analogously to €3.007. The residue was purified using silica gel (120 g cartridge,
n-heptane/MiB ether gradient 20-100%% within 60 min). 2.86 g of the title compound were
obtained.

LO-MS rt: 1.60 min - [M+H]": 336.0 (met. a)

03.070
1-(3-tert-Butyl-5-hydroxy-4-methoxyphenyl)ethanone
o/ OH

o)
1-Broma-3-tert-butyl-3-( 1,1-dimethoxyethyl)-2-methoxybenzene (O4.070; 36.3 g) was
dissolved in THF (1 1), n-butyllithium (52.6 ml, 2.5 M in hexane) was added dropwise at
-75*C under argon, and the mixture was stirved for a further 30 min. Then trimethyl borate
(37.3 ml) was added dropwise and the mixture was allowed to come to RT within 2 h.
Subsequently, sodium hydrovide (4.4 g, dissolved.in 10 ml of water) and hydrogen peroxide
solution (02.3 ml; 35%0 in 'w;»'.;te,r) were udded successively. After stirring at RT for 2 h, the
mixture was left to stand overnight. Then water and EA were added and the mixture was
acidified with hydrochloric acid. After removing the EA phase, this was dried over
magnesium sulfate and concentrated. The residue was purified using silica gel (330 g
cartridge, n-heptane/EA gradient of 0-507¢ within 60 min). 14 g of the title compound were
obtained..
LC-MS 1t: 0.90 min [M+H]": 223.1 (met. b)
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03.073
3-tert-Butyl-5-(4-hydroxybutoxy)-N-methoxy-N-methylbenzamide

O - -

A-teri-Butyl-3-(4-hydroxgbutoxyjbenzoie acid (0-4.073; 4.13 g) was converted and worked
up analogously to ©03.059, For further purification, chromatography was effected using silica
gel as follows: S0 g cariridge, n-heptane/EA gradient of 0-100% within 60 min. 3.47 g of the
title compound were obtained.

LC-MS ri: 0.86 min  [M+H]": 310.3 (met. b)

03.075

N-(3-Acetyl-S-pentaflucrosulfanylphenyl)-2,2,2-trifluoroacetamide

N-Methoxy-N-methyl-3-(pentafluorosulfanyl)-3-(2,2, 2-trifluoroacetylamino)benzamide
(04:075; 1.65 g) was dissolved in THF (25 ml). At 0°C, lithium bis(trimethylsilylamide
(0.9 ml) was added while stirring. After 30 min, methylmagnesium bromide (3.5 ml, 3 M in
diethy] ether) was added dropwise. Afier the addition had ¢ended, the ice bath was removed
and the mixture was stired at RT for 2 h. While cooling, 1 N hydrochlorie acid, water and |
EA were then added. After removing the organic phase, the agueous phase was extracted
twice more with EA. The combined EA phases were dried with magmesium sulfate, filtered
and concentrated. The crude product is a mixture of N-(3-acetyl-5-pentafluorosulfanyl-
phenyl)-2,2 2-trifluoroacetamide and 1-[3-amino-5-(pentaflucrosul fanylphenyljethanone,
and so the crude product (1.3 g) was taken up in methylene chloride (60 ml) and admixed
with triethylamine (153 plj. Thereafier, triflucroacetic anhydride (160 ul) was added while

stirring. After stirring at RT for 3 h, water and saturated sodium hydrogencarbonate solution



10

15

20

00¢

WO02009/097970 ' | ' PCT/EP2009/000406
168 '

were added, the phases were separated and the DCM phase was washed three times more
with water. The DCM phase was dried with magnesium sulfate, filtered and concentrated.
1.3 g of the title compeound were obtained.

LC-MS rt: 1.61 min  [M+H]": 358.0 (met. a)

03.086 .
3-teri-Butyl-3-(3-hydroxy-2,2-dimethylpropoxy)-N-methoxy-N-methylbenzamide

3-tert-Butyl-3-(3-hydroxy-2,2-dimethylpropoxy)benzoic acid (O4.080; 940 mng) was
converted and worked up analogously to 03.059, 010 mg of the title compound were

obtained. LC-MS 1t: 1.50 min [M+H]": 324.1 (met. a)

03.100
Methyl S-tert-butyl-N-methoxy-N-methylisophthalamidate

Monomethyl S-tert-butylisophthalate (10.0 g) was converted, worked up and purified
analogously to 03.043. 10.6 g of the title compound were obtained. LC-MS rt: 1.06 min

[M+H]": 280:2 (met. b)

03.106
1-(3-tert-Butyl-5-hydroxyphenyl)ethanone

i76
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m-Chloroperbenzoic acid (382 g, 2.21 mol) was added to a solation of 1,3-bisacetyl-S-fert-
butylbenzene (04.106; 169 g, 776 mmol) in dichloromethane (1.7 1). The resulting
suspension was heated to reflux temperature for 24 h. Once the suspension had cooled, the

solids were filtered off and the filtrate was admixed with saturated aqueous NaHSO; solution

(300 ml). The phases were separated, the organic phase was dried (MgSO,) and the solvent

was removed under reduced pressure. The residue was dissolved in THF (500 ml) and
admixed with lithium hydroxide (3-4.9 g, 1.40 mol). After 4 h at RT, aqueous sodium |
hydroxide solution (1 M, 300 ml) was added and the mixture was washed with MtB ether

(3 = 500 ml). The aqueous phase was acidified (pH 3) with HC1 (1 NI, and extracted with BA.

(3 - 500 ml). The combined organic phases were dried (MgS0Q.), and the solvent was
removed under reduced pressure. The crude product was purified by preparative HPLC

(met. C). The product was obtained as a colorless oil which crystallized slowly (36.5 g).

LC-MSxt: 1.30min  [M+H]": 193 (met.2)

04

04.004

1-(3-Bromo-4-hydroxy-3-trifluoromethylphenyl)ethanone

0\7/ \"/ Br

1-(4-Hydroxy-3-triflucromethylphenyl)ethanene (5 g) was initially charged in acetonitrile
(150 ml) at RT while stirring, and cooled to -10°C. At this temperature, N-bromosuccinimide
(4.5 g, dissolved in 100 ml of acetenitrile) was added dropwise. Then the cooling hath was
removed and the mixture was stirred for a further 5 h. After standing overnight, 34 of the
solvent was drawn off and the residue was admixed with n-heptane/water. The organic phase

was removed and washed once with 5% sodium thiosulfate solution and once with water. The
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preupﬂah, formed was filtered off with suction, washed and dried. 6.9 g of the title

compound were obtained in sufficient purity. LC-MS ri: 1.35 min [M-+H]": 283.0 (met. a)

04.007
Methyl 3-methoxy-5-(pe entafluorosulfanyl)benzoate

E (0]
E

I

4

O\ .
3-Hydroxy-3-(pentafluorosulfanyl, jhenzoie acid (05.007; 3.0 g) was dissolved in absolute
DMF (75 ml). Then iodomethane ( 3.6 ml) was added while stirring, followed by finely
powdered potassium carbonate (6.3 g). Afier stirring at 40°C for 5 hours, the mixture was
cooled and admixed with water (250 ml). The mixture was then extracted four times with

ther (100 ml), The combined exiracts were each washed once with 1 N sadium hydroxide

solution (75 ml) and water (100 ml), dried over magnesium sulfate, filiered and cone entrated.
2.9 g of the desired compound were obtained.
I'H NMR (400 MHz, CDCL3) [ppm]: 8.00 (1 H), 7.70 (1 H), 7.47 (1 H), 3.96 (3 H), 3.90 (3H)

04.008

3-tert-Butyl-5-cthoxymethylbenzoic acid
Methyl 3-tert-butyl-3-ethoxymethylbenzoate (03.008; 1.18 g) was comverted analogously to
04.043. However, the crude product obtained was subse quently purified using silica gel (50 g
cartridge, n-heptane/EA gradient of 0-50% within 30 min). 1.15 g of the title c-umpound were
obtained.

15 NMR (400 MHz, DMSO-d;) [ppm]: 12.90 (1H), 7.86 (L H), 7.73 (L H), 7.57(1 H) 4.50
(2 H), 3.50 (1 H), 1.30 (9 H), 1.16 (3 H)

04.010
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1-Bromo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-cthoxybenzens

2-Bromo-6-tert-butyl-4-(1,1-dimethoxyethyl)phenol (20 g; for synthesis see CA0251571 5)
was alkylated with ethyl iodide analogously to the conditions of 04.070. 19.67 g of the title
compound were obtained.

"H NMR (500 MHz, DMSO-de) [ppm]: 7.46 (1 H), 7.33 (1 H), -4.03 (2 H), 3.06 (6 H), 1.43
(3 H), 1.38 (3H), 1.35(9 H)

04.014

Methyl 3-methoxy-5S-trifluoromethylbenzoate

R

3-Hydroxy-5-triflueromethylbenzoic acid (2 ) was initially charged at RT in DMF (15 ml)
while stirring, and admived dropwise with methyl iodide (3.0 ml). After adding potassium
carbonate (5.6 g), the mixture was stirred for .5 h and left to stand overnight. It was then
admixed with water and extracted three times with MtB ether. The combined MTB ether
phases were dried over sodium sulfate, filiered and concentrated. 2,20 g of the title compound
were obtained.

TH NMR (500 MHz, DMSO-d6) [ppm]: 7.76 (1 H), 7.70 (1 H), 7.55 (1 H), 3.91 (3 H), 3.89
G H)

04.043

3-tert-Butyl-5-(2-methoxyethoxy)benzoic acid
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Methyl 3-tert-butyl-5-(2-methoxyethoxy)benzoate (03.043; 2.0 g) was dissolved in methanol
(30 ml) and THF (60 ml), and lithium hydroxide solution (30 mi, 1 M in water) was added.
The mixture was heated to 340°C and stirred for 3 h. Then the organic solvents were drawn off

and the aquecus phase was adjusted to pH 3 with 1 N hydrochloric acid. The mixture was

extracted with EA, dried, filtered and concentrated. 1.9 g of the title compound were

obtained.

| LC-MSrt: 1.40 min [M+H-H,0]F: 235.3 (met. a)

04.050
1-[3-Amino-5-(pentaflucrosulfanyl)phenyllethanone

FF
NF
N

(]

NH,

N-(3-Acetyl-5-pentafluorosulfanylphenyl)-2,2 2-trifluoroacetamide (03.075; 9.4 ) was

admixed with semticoncentrated sulfuric acid (200 ml), and DCM (15 mi) was added. After

" stirring at 100°C for 7 h, the mixture was left to stand overnight. Then the mixture was added

to ice-water and extracted with EA. The combined EA phases were washed with saturated
sodiumn hydrogencarbonate solution, dried over magnesium sulfate, filtered and concentrated
by rotary evaporation. 6.36 g of the title compound were obtained. LC-MS rt: 1.38 min

[M+H]": 262.0 (met. a)

04.059
3-tert-Butyl-5-[3-(tetrahydropyran-2-yloxy)propoxy]benzoic acid
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Methy] 3-tert-butyl-3-[3-(tetrahydrapyran-2-yloxy)propoxy]benzoate (035.059; 3.37 g) was

dissolved in.methanol (80 ml) and THF (160 ml), and lithivm hydroxide solution (61.28 ml,

1 M in water) was added. Afier stirring at 40°C for 2 b, the mixture was dried, and the residue
was taken up with water and freeze-dried. The product obt;«;ined was stirred with DCM,
filtered and diied. 4.9 g of product were obtained.

'H NMR (300 MHz, DMSO-de) ippm] (representative signals): 7.52 (1 H), 7.26 (1 H), 6.80
(1 H), 4.57 (1 H, -0-Ci-CJH-0-), 4.02 (2 H)

04.062
Ethyl 3-ethoxy-5-(pentafluorosulfanyl)benzoate

F .
Fl-F

B
~y' ! °F

X~
I
o
3~Hydr_o‘;xy-5-Qacntaﬂuorosmfanyl)benzoic. acid (05.007; 4.76 g) was reacted with ethyl
jodide (7.27 mi) and worked up analogously to 04.007. 4.80 g of the title compound were
obtained.
LC-MS rt: 1.97 min  [M+H]": 321.0 (met. a)

04.070
1-Bromeo-3-tert-butyl-5-(1,1-dimethoxyethyl)-2-methoxybenzene
/
(] r

—qg o

1-Bromo-3-tert-butyl-5-(1 ,1-djme.thoxyethyl)-l-methéxybenze.nc was synthesized
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analogously to patent application CA 02515715,
'H NMR (500 MHz, DMSO-d6) [ppm]: 7.47 (1 H), 7.33 (1 H), 3.85 (3 H), 3.07 (¢ H), 1.43
(3 H), 1.35 (9 H)

04.073
3-tert-Butyl-5-(4-hydroxybutoxy)benzoic acid

Methyl 3-tert-butyl-3-hydroxybenzoate (06.043; 3.3 g) was reacted with J-bromobutyl
acetate (3.71 g) and worked up analogously to O5.043. The crude product was hydrolyzed
directly, analogously to O4.056, with lithivin hydroxide to give the title compound (4.13 g).
LC-MSrt: 0.34 min  [M+H]"™: 267.1 (met. b)

04.075
N-Methoxy-N-methyl-3-(pentaflucrosul fanyl)-3-( 2,2,2-trifluorcacetylamino)benzamide
Fe . 0

|
FT:F . | SO

P
~N O
H

g

F~OF
3-Amino-N-methoxy-N-methyl-S-pentafluorosulfanylbenzamide (05.075; 1.45 g) was
dissolved in methylene chloride (15 ml), and, while stiring, triethylamine (0.8 ml) followed
by triflucroacetic anhydride (0.85 ml) were added with exclusion of moisture. After stirring
at RT for 3 h and standing overnight, water and saturated sodiom hydrogencarbonate solution
were added, the phases were separated and the methylene chloride pbase was washed three
times more with water, dried over magnesium sulfate, filtered and concentrated. The product
obtained (1.75 g) was used in the next stage without further purification.

LC-MS rt: 1.53 min [M+H]": 403.0 (met. a)
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04.086
3-tert-Butyl-5-(3-hydroxy-2,2-dimethylpropoxy)benzoic acid

O \OH

2T, . =
X
7N\

Methyl 3-(3-acetoxy-2,2-dimethylpropoxy)-3-tert-butylbenzoate (03.056; 1 2) was dissolved
in methanol/THF (15/30 ml), and lithium hydroxide solution (11.89 ml, 1 M in water) was
added. Afier stirring at 40°C for 2 b, the organic solvent was drawn off, and the residue was
diluted with water and adjusted to pH 3 with 1 N hydrochloric acid. Then it was extracted
with EA, and the combined organic phases were dried, filtered and concentrated. 940 mg of
the title compound were obtained.  LC-MS 1t: 1.45 min [M+H]": 251.1 (met. a)

04.106

1,3-Bisacetyl-5-fert-butylbenzene

In a 4 1 three-neck flask with 2 mechanical stirrer, a solution of S-tert-butyl-N,N'-dimethoxy-
N, N'-dimethylisophthalamide (03.106; 254 g, 560 mmol) in THF (7('0 ml) was slowly added
dropwise within 2 h to methylmagnesium bromide (3 M in Et:0, 1.491, 4.48 mol). The
solution was cooled during the addition, sach that the iemperature was kept between -10°C
and +53°C. On completion of addition, the cooling was removed and the reaction solution was
stirred at RT for 16 h. The reaction solution was then added slowly to a cooled mixture of
HCL (1 M, 500 ml) and ice. During this hydrolysis, the pH was kept between 3 and 6 by the
addition of concentrated HC1. On completion of addition, MtB ether (1 1) was added. The
phases were separated and the aquecus phase was extracted with MtB ether (1 = 500 mi). The
combined organic phases were dried (MgSOy), and the solvent was removed under reduced
pressure. The product was obtained as a colorless 0il (123 g). LC-MS rt: 1.50 min [M+H]":
219 (met. a)
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05.007

3-Hydroxy-5-(peniafluorosulfanyl)benzoic acid

SN

T AN ~aH

F
OH

3- Amino-5-pentafluorosul fanylbenzoic acid (06.007; 3.9 g) was dissolved in 35%% sulfuric

acid (120 ml) and cooled o -5*C, and a solution of sodium nitrite (1.1 g) in water (100 ml)

;' was added dropwise within 10 min. Afier 40 min, further nitrite solution was added (2 ml),

and wnother 2 ml and 1 ml after a further 20 min in each case. Then the cooling bath was
removed and the mixture was heated to 100°C. After 5 h, the mixture was cooled and the
golution was decanted. The clear, acidic solotion was extracted five times with ethyl acetate.
The combined exiracts were dried over magnesium sulfate, filtered and concentrated. The
crude product was recrystallized from ethyl acetate/heptane. 3.6 g of the desired compound
were obtained.

TH NMR (400 MHz, DMSO-dg) [ppm): 10.72 (1 Hy; 7.71 (1 H); 7.57 (1 H); 7.46 (1 H)

05.008
Methyl 3-tert-butyl-5-ethoxymethylbenzoate

Methyl 3-tert-butyl-3-hydroxymethylbenzoate (2.0 g) was alkylated with ethyl iodide
analogously to the conditions of Q3.043. 1.18 g of the title compound were obtained.

LC-MSrt:3.81 min [M+H]": 250.2 (met. d)

05.032

Methyl 3-bromo-5S-methoxybenzoate
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Methyl 3-bromo-5-hydroxybenzoate (06.032; 2.52 g) was alkylated with methyl iodide and
worked ap analogously to the conditions of 05.043. 2.5 g of the title compound were

obtained. LC-MS rt: 1.58 min [M+H]": 245.0 (met. a)

05.043
Methyl 3-tert-butyl-5-(2-methoxyethoxy)benzoate

l X
/Q\.\n/ “'v‘; . 0 —~ *\//O\
0]

Methyl 3-i:ert-butyl-5-11yd1'6xybcnzoate (06.043; 2.18 g) and 1-bromo-2-methoxyethane
(1.18 ml) were dissolved in DMF (30 ml) and sodium hydride (301 mg) was added while
stirring. Afier stirring at RT for 2 h, the solvent was drawn off. The residue was taken up in
EA, and the mivture was washed with water, dried and concentrated. The residue was
purified using silica gel (S0 g cartridge, n-heptane/MtB ether gradient of 0-30%% in 60 min).

2.0 g of the title compound were obtained.

LO-MSrt: 1.69 min  [M+H-HOCH:]': 235.2 (met. a)

05.059

Methyl 3-l:e'g't.—butyl-S—[3-(tetrahydropyran—2-ylc-xy)propoxy]benzoate

o .
o
Methyl 3-tert-butyl-5-hydroxybenzoate (06.043; 3.22 g) and 2-(3-bromopropoxy)-
tetrahydropyran (4.14 g) were dissolved in DMF (30 ml), and sodium hydride (445 mg) was
added. After sﬁrring at RT for 3 h, the mixture was left to stand overnight. Then the DMF

was drawn off and the residue was taken up in EA, washed with water, dried, filtered and
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concentrated. 5.37 g of product were obtained.
TH NMR (300 MHz, DMSO-d6) [ppm] (representative signalsy: 7.56 (1 H), 7.28 (1 H), 7.19
(1 H),4.57 (1 H, -0O-C(-C)H-0-), 4.10 (2 H)

(5.063
Methyl 3-tert-butyl-5-[2-(tetrahydropyran-2-ylosy)ethoxymethyl Jbenzoate

0

Methyl 3-tert-butyl-5-hydroxymethylbenzoate (3.5 ) was alkylated analogously to 035,059
with 2-(2-bromoethoxytetrahydropyran (3.95 g). However, silica gel chromatography
(n-heptane/EA -4:1) was carried out for purification. 2.28 g of the title compound were
obtained.

"H NMR (300 MHz, DMSO-do) [ppm] (representative signals): 7.87 (1 H); 7.75 (1 H); 7.63
(1 H); 4.60 (1 H, -O-C(-C)H-0-); 4.57 2 H)

05.072
Methyl 3-tert-butyl-5-(2-methoxy-1-methoxymethylethoxy)benzoate

“ f Q
. e TR w4
o . .”,— Lo - TN

o]

-~

Methyl 3-tert-butyl-S-hydroxybenzoate (:136.(543; 2.28 g) and 2-methoxy-1-methoxymethyl-
ethyl methanesulfonate (2.93 g) were dissolved in DMF (50 ml), and cesium carbonate

(4.82 g) was added. After stirring at 50°C for & b, the mixture was left to stand overnight.
After stirring at 50°C for 4 further hours, one further eq. of cesium carbonate and one further
eq. of the mesylate were added, and the mixture was stirred at 50°C for a further 4 h and left
to stand overnight. Then the mixture was stirred at S0°C for a further § h and lefi to stand for
6 days, and then a further 0.5 eq. of cesium carbonate and mesylate was added. After stirring

at 50°C for a further S h, the mixture was left to stand for 5 days, then the DMF was drawn

O
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off and the residue was taken up with DCM/water. The DCM phase was removed and

concentrated. The residue was purified using silica gel (120 g cartridge, n-heptane/MTB ether

- gradient 0-50% within 60 min). 2.03 g of the title compound were obtained.

LC-MS rt: 1.72 min  [M+H-HOCH;]": 279.1 (met. a)

05.075

3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide

F 0
Pl

FF'I

3

N-Methoxy-N-methyl-3-nitro-3-pentafluorosul fanylbenzamide (06.075; 4.2 g) was dissolved
in methanol (120 ml), and Raney nickel (about 700 mg) was added. With a hydrogen balloon
attached, hydrogenation was effected on a magnetic stirrer. After 5 b, the catalyst was filtered
off and washed with methanol. The filtrate was concentrated under reduced pressure and the
residue was purified by means of preparative chromatography. The product-containing
fractions were combined, freed of the acetonitrile, basified with sodium hydrogencarbonate
solution and extracted three times with ethyl acetate. The combined extracts were dried over
magnesium sulfate, filiered and concentrated. 1.73 g of the desired compound were obtained.
LC-MS1t: 1.27 min  [M+H]" 307.0 (met. a)

05.086

Methyl 3-(3-acetoxy-2,2-dimethylpropoxy)-5-tert-butylbenzoate

0o

Methyl 3-tert-butyl-3-hydroxybenzoate (06.043; 1.79 g) was reacted with 3-bromo-Z,2-
dimethylpropyl acetate, worked up and purified analogousty to 0O2.85. 1.01 | g of the title
compound were obtained.

LC-MSrt: 2.01 min  [M+H]": 337.1 (met. a)

7
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05.106
S-tert-Butyl-N,N'-dimethoxy-N,N'-dimethylizophthalamide
0 o
L0 ll ~, ”.., Kl
[ S
I 4
In a 41 three-neck flask with refluy. condenser and mechanical stirrer, S-teri-butylisophthalic

acid (300 g, 1.33 mol) was added to thionyl chloride (1.60 1, 2.62 kg, 22.0 mol). The resulting
suspension was stirred at S0°C. After 4 h, a clear solution had formed and the solvent was
distilled off. The residue was then dried under reduced pressure and then suspended in
dichloromethane (1.5 1). This suspension was cooled to 0°C and N,O-dimethylhydroxylamine
hydrochloride (395 g, 4.05 mal) was added. Subsequently, triethylamine (1.30 1, 1.09 kg,

10.8& mol) was slowly added dropwise such that the temperature did not exceed 15°C. Once
the mixture had been stirred at RT fun 16 h, water was added (1 1). The phases were separated
and the organic phase washed with saturated NHLCI solution (2 = 300 ml), saturated NaFHCO,

solution (2 300 nil) and saturated NaC1 solution (1 = 300 ml). The organic phase was dried

(MgS0,) and the solvent was removed under reduced pressure. The product was obtained as

a white solid (405 g).
LC-MS rt: 1.22 miin  [M--H]": 309 (met. a)

7 06

06.007
3-Amino-S-pentafluorosulfanylbenzoic acid

F\ /F
F~S—F

HO F
-
NH,
3-Pentafluorosultanylbenzoic acid (15 g) was dissolved in fiming nitric acid (120 ml) and
stirred at RT with exclusion of moisture. Then concentrated sulfuric acid (7.5 ml) was added

and the mixture was stirred at 75°C.. After stirring at 75°C for § h, the mixture was left to

“stand overnight, then further sulfuric acid (1.5 ml) was added and the mixture was heated to
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757C while stirring for § h. After being left to stand overmight, the mixture was added to ice-
water and stirred for 2 h. Then the precipitate was filtered off with suction and dried under
high vacuum. 13.7 g of 3-pentafluorcsulfanyl-S-nitrobenzoic acid were obtained.
Subsequently, the 3-pentafluorosulfanyl-S-nitrobenzoic acid (5 g) was dissolved in methanol
(200 mb), Raney nickel (about 750 mg) was added and hydrogenation was effected under a
hydrogen atmosphere (hydrogen balloon). After 3 h, the catalyst was filtered off aﬁd the filter
residue was washed thoroughly with methanol. The filtrate was concentrated and dried. The
residue was purified using silica gel (2 x 50 g cartridge, n-heptane/EA gradient of 0-100°%
within 60 min). 3.9 g of the title compound were obtained.

"H NRMR (400 MEz, DMSO-ds) [ppm]: 13.30 (1 H); 7.37 (2 H); 7.23 (1 Hy; 5.98 (2 H)

06.032
Methyl 3-bromo-5-hydroxybenzoate

Br
—0

o}
OH

3-Bromo-S-hydroxybenzoic acid (3 g) was converted (o the title compound analogously to
06.043. 2,52 g were obtained.

TH NMR (500 MI-LZ, DMSO-d;) [ppm]: 10.40 (1 Hy; 7.47 (1 H)y; 7.33 (1 H); 7.22 (1 H); 3.84
€:))

- 06.043

Methyl 3-tert-butyl-5-hydroxybenzoate

~ OH
0

3-tert-Butyl-5-hydroxybenzoic acid (07.043; 1.93 g) was dissolved in methanol (20 ml), and
thionyl chloride (0.937 ml) was slowly added dropwise while stirring, After stirring at 65°C

for 1 hh, the mixture was dried, the residue was taken up in DCM, and the solution was



15

25

660 5

WO02009/097970 PCT/EP2009/000406
‘ 182

washed with saturated sodium hydrogencarbenate solution, dried over MgSO4, filtered and

concentrated by rotary evaporation. 2.19 g of the title compound were obtained.

LC-MS ri: 144 min [M+H]™: 209.2 (met. a)

06.075
N-Methoxy-N-methyl-5-nitro-3-pentaflucrosulfanylbenzamide

F 0
1 F

F ol |

Va

+
NG
o} (0]

3-Pentaflucrosul fanylbenzoic acid (5.0 g) was dissolved in fuming nitric acid (20 ml) and
stitred at RT with exclusion of moisture, Then concentrated sulfuric acid (3 ml) was added
and the mixture was stirred at 75°C. After stirring at 75°C for 3 b, further sulfuric acid (2 ml)
was added and the mixhwe was stirred at 75°C for a further 2 h. Afier being left to stand
overnight, the mixture was poured onto ice-water and stirred for 2 h. Then the precipitate was
filtered off with suction and dried under high vacuum. 4.2 g of 3-pentaflnorosulfanyl-S-nitro-
benzoic acid were obtained. A further 900 mg were obtained from the mother liquor after
exiracting three times with methylene chloride, drying the combined methylene chloride
phases over magneshm sulfate and concentrating the solvent. Subsequently, 4.0 g of the
3-pentaflucrosulfanyl-3-nitrobenzoic acid were dissolved in thionyl chloride (25 ml) while
atirring and kept under reflux with exclusion of moisture for 10 h. After standing overnight at
RT, excess thiony] chloride was removed under reduced pressure, and the residue obtained
was dissolved in dichloromethane (50 ml) and admixed while stirring with N,O-dimethyl-
hydraxylamine x HC1 (1.25 g) and diethylisopropylamine (1.66 g). After stirring at RT for

1 h, the mixture was concentrated under reduced pressure, and the residue was dissolved in
ethyl acetate and washed five times with water. The organic phase was dried over magnesium
sulfate, filtered and concentrated. The 4.2 g of crude product obtained were used directly in
the next stage.

-+

LC-MS rt: 1.50 min  [M+H]": 337.0 (met. a)

o7
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07.043
3-tert-Butyl-5-hydroxybenzoic acid

HO

/&\;'\H/ OH

0
3-Bromo-5-iert-butylbenzoic acid (5 g) was dissolved in THF (180 ml), and n-buiyllithiuny
(18.7ml, 2.5 M in hexane) was added dropwise under argon and at -75°C, and stirred for a
further 30 min. Then timethyl borate (6.63 ml) was added dropwise and the mixture was
allowed to come to RT within 1 h. Thereafter, sodium hydroxide (0.778 g), dissolved in 2 ml
of watér, and hydrogen peroxide (12.89 ml, 30 %3) were added in succession. After stirring at
RT for 3 h, the mixture was left to stand over the weekend. Then water and EA were added,
the mivture was adjusted to pH 23 with 1 N hydrochloric acid and the EA phase was removed.
This phase was washed three times with water, dried, filtered and concentrated. The residue
was purified using silica gel (120 g cartridge, n-heptane/MtB ether gradient of 0-50%% in 60
nin). 1.94 g of the title compound were obtained,

LC-MS rt: 1.18 min [M+H]": 195.1 (met. a)

Example 1
N-[3-[2-(6-Ethoxy-3-imino-[ 1,2,4]triazolo[4,3-b]pyridazin-2-yl)acetyl]}-5-
(pentafluorosulfanyl)phenylJacetamide as the trifluoroacetic acid salt

TFA 0

_ N
et

N [r
/K e
o
a) 3-Nitro-5S-pentaflucrosulfanylbenzoic acid
Fo F
F—sF
HO = F
K \_ 7/ )
N=0
0

3-Pentafluorosulfanylbenzoic acid (5.0 g) was dissolved in fuming nitric acid (20 ml) and

stirred at RT with exclusion of moisture. Then concentrated sulfuric acid (3 ml) was added
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and the mixture was stirred at 75 “C. Afier stinving at 75°C for 5 h, further sulfuric acid
(1.3 ml) was added and, afier stirring at 75°C' for 2 h, lefi to stand ovemight. Then the
mixture was added to ice-water and stirred for 2 h. The precipitate formed was filtered off
with suction and dried under high vacuum. 4.2 g of 3-pentafluorosulfanyl-S-nitrobenzoie acid
were obtained. A further 900 mg were obtained from the mother liquor after extracting three
times with methylene chloride, drying the combined methylene chloride phases over
magnesium sulfate and concentrating the solvent. The precipitate was used in the next stage
without further purification.

"H NMR (400 MHFz, DMSO-ds) [ppm]: $.82 (1 Hy; .80 (1 Hy; 2.62 (1 H)

b) N-Methoxy-N-methyl-5-nitro-3-pentaflnorosul fanylbenzamide

F\é/ 0O
F/;:/\‘ N T Nr A

.

_N%
(o} (0]

3-Nitra-S-pentaflucrosulfanylbenzoic acid (4.0 g) was dissolved in thionyl chloride (25ml)
while stirring and kept under reflux with exclusion of moisture for 10 h. Afier standing
overmght, excess thionyl chloride was removed under reduced pressure at RT, and the
resulting residue was dissolved in dichloromethane (50 ml) and admixed with N,O-dimethyl-
hydroxylamine hydrochioride (1.25 g) and djethylisopropylamjjle (1.66 g) while stirring.

A fer stirming at RT for 1 h, the mixture was concentrated under reduced pressure, and the
residue was dissolved in ethyl acetate and washed S times with water. The organic phase was
dried over magnesium sulfate, filiered and concentrated. The resulting crude product (4.2 3)

was used directly in the next stage.

LC-MS 1t: 1.50 min [M+H]": 337.0 (met. a)
¢) 3-Amino-N-methoxy-N-methyl-5-pentafluorosulfanylbenzamide
F g 0
Fed” o
- -~ ~
Fd tia
NH,

N-Methoxy-N-methyl-S-nitro-3-pentafluorosulfanylbenzamide (4.2 g) was dissolved in
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methanol (120 ml), and Raney nickel (approx. 700 mg) was added. With a hydrogen balloon
attached, hydrogenation was effected on a magnetic stirrer. After 5 h, the catalyst was filtered
off and washed with methanol. The filtrate was concentrated under reduced pressure and the
residue was purified by means of preparative chromatography. The product-containing
fractions were combined, freed of the acetonitrile, basified with sodium hydrogencarbonate
solution and extracted three times with ethyl acetate. The combined extracts were dried cver
magnesium sulfate, filtered and concentrated. 1.73 g of the desired compound were obtained.

LC-MS rt: 1.27 min [M+H]: 307.0 (met. a)

d) 3-Acetylzm:jno-N-nletllo)L)r-meetllyl-5-('pe.ntaﬂuorosmf;myl)be-nzamjde
: ' F F g 0

[y
’ F/, N/O\
F |

L \f 0
3-Amino-N-methoxy-N-methyl-5-pentaflucrosulfanylbenzamide (1.2 g) was dissolved in
methylene chloride (15 ml), and triethylamine (0.7 ml) followed by acetic anhydride

(1.75 ml) were added while stirring with exclusion of moisture. After stirring at RT for 3 b,

water and saturated sodium hydrogencarbonate solution were added, the phases were

_ separated and the methylene chloride phase was washed thuee times more with water, dried

over maguesium sulfate, filtered and concentrated. The resulting product (1.3 g) was used in
the next stage without further pwification.
LC-MS rt: 1.26 min [M+H]": 349.0 (met. a)

e) N-[3-Acetyl-S-(pentafluorosulfanyl)phenyljacetamide
F\ T ”~

—
FF

F

3-Acetylamino-N-methoxy-N-methyl-S-(pentafluorosulfanyl )benzamide (1.2 g) was
dissolved in absolute THF (30 ml) and stirred at 0°C with lithium hexamethyldisilazide
(721 pl; density: 0.8 g/l; 23%4 in feri-butyl methyl ether) for 30 min. At 0°C,
methylmagnesium bromide (2.87 ml, 3 M in diethyl ether) was then added dropwise while
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stirring. After stirring at RT for 2.5 h, further methylmagnesinm bromide (1 ml, 3 M in
diethy! ether) was added and the mixture was stirred again for 2.5 h. For workup, 1 N
hydrochloric acid was added dropwise while cooling with ice, followed by water and ethyl
acetate. The organic phase was removed and the waler phase was extracted twice more with
ethyl acetate. The combined ethyl acetate phases were dried over sodium sulfate, filtered and
concentrated. The crude product (1.03 g) was combined with a crude product prepared in the
same way (75 mg) and purified using silica gel with dichloromethane-methanol as the eluent.
860 mg of the desired compound were obtained.

LC-MSrt: 1.34 min  [M+F]": 304.0 (met. a)

f) N-[3-(2-Bromoacetyl)-3-(pentafluorosulfanyljphenyljacetamide (01.001)

£ F g o

N2

Pl
F¢

Br

y-N \f 0
N-[3- Acetyl-5-(pentafloorosul fanyl)phenyljacetamide (859 mg) was dissolved in a mixiure of
methanol (10 ml) and THF (10 ml) and phenyltrimethylammonium tribromide (1.065 g) was
added in portions while stirring, After stirring at RT for 2 h, the mixture was heated to 40°C
for a further 3 h. Afier cooling, the reaction mixture was added to 2 N sulfuric acid and the
aqueous phase was extracted 3 times with ethyl acetate: The combined extracts were dried
over sodivm sulfate, filtered and concentrated. The crude product was purified using silica
gel with ethyl acetate/heptane as the eluent. 430 myg of the desired compound were obtained.

LC-MS rt: 1.47 min [M+H]": 382.0 (met. a)

g) 6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine as the hydvobromide (W2.001)
and 6-chloro-[1,2, 4]triazolo[4,3-b]pyridazin-3-ylamine (W2.001a)

cl N Ci -
ZN SN y =N N7 N
=N x"=N’
(6-Chloropyridazin-3-ylhydrazine (1 g) was dissolved in a mixture of ethanol (22.5 ml) and

water (9 ml) at RT while stirring, Thereafter, cyanogen bromide (2.8 ml, 5 M in acetonitrile)

was added dropwise while stirring. After stirring for 6 h and leaving to stand overnight, the
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precipitate was filtered off with suction and dried. In this way, 1.14 g of the desired product
were obtained as the hydrobromide.

LC-MS rt: 0.24 min [M+H]": 170.1 (met. a)
Further product was obtained in the form of the free base, by basifying the mother liquor with
saturated potassium carbonate solution. The precipitate formed was filtered off with suction
and dried (326 mg). |

LC-MS 1t: 0.24 min [M-+H]": 170.1 (met. a)

h) G-Ethoxy-[1,2,4]riazolo[4,3-b]pyridazin-3-ylamine

HZ
Y

6-Chloro-[1,2,4]triazolo[4,3-b]pyridazin-3-ylamine hydrobromide (W2.001; 1.1 g) was taken
up in a large amount of water and alkalized with saturated potassium carbonate solution. The
solid which precipitated out was filtered off with suction and dried (388 mg). Repeated
extraction of the mother liquor with dichloromethane, drying of the combined organic phases
over sodium sulfate, filtration and concentration afforded a further 228 mg of product in total.
The resuliing free base (616 mg) was dissolved in absolute ethanol (40 ml) and admived with
solid sodiwm ethoxide (920 mg) in portions. After stirring at 55°C for 2 h, water was added
and the aqueous phase was extracted three times with dichloromethane. The combined
extracts were dried over sodium sulfate, filtered and concentrated. 709 mg of the desired

compound were obtained. LC-MS rt: 0.51 min [M+H]": 180.1 (met. a)

1) N-[3-[2-(A-ethoxy-3-iminc-[ 1,2, 4)triazolo[4,3-b]pyridazin-2-yDacetyl]-5-
(pentafluorosulfanyl)phenyl]acetamide as the trifluorcacetic acid salt
6-Ethoxy-[1,2.4]triazolo[4,3-b]pyridazin-3-ylamine (W1.001; 40 mg) was initially charged in
absolute DMF (3.5 ml) while stirring, and N-[3-(2-bromoacetyli-3-(pentaflucrosulfanyl)-
phenyl]acetamide (01.001; 94 mg), dissolved in absolute DMF (1.5 ml), was added
dropwise. After stirring at RT for 3 h and leaving to stand overnight, the solvent was drawn
off and the residue was pwrified by means of preparative chromaﬁwgraphy (met. A). The
product-containing fractions were combined, freed of the acetonitrile and freeze-dried

(90 mg). To remove the cationic isomer, a further purification using silica gel with a
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dichloromethane/methanol gradient was carried out. The fractions of the desired product,
which elutes first, were combined and dried. The residue was then purified further by means
of preparative chromatography (met. A). The product-containing fractions were combined, |
freed of the acetonitrile ind freeze-dried. 42 myg of the desired compound were obtained.

LC-MS rt: 1.12 min [M+H]": 451.0 (met. a)

Example 2
2-(d-chloro-3-imino-[ 1,2, 4Jtriazolo[4,3-b]pyridazin-2-y1)-1-(3,5 «&-tmt-butyl#-

hydroxyphenyl)ethanone e

6-Chloro-[1,2 Htriazolo[-+3-b]pyridazin-3-ylamin (W2.001a; 30 mg) was initially charged in
DMF (3.5 ml) at RT while stirring, and 2-bromo-1-(3,5-di-tert-butyl-4-
hydroxyphenyl)ethanone (01.002; 38 mg) predissolved in DMF (0.5 ml) was added
dropwize. The reaction mixture was stirred at RT for 30 min and was then heated (o 60°C for
5 h. After standing overnight, the solvent was removed under reduced pressure and the
residue was purified by means of preparative HPLC (met. A). The clean product fractions
were combined, freed of the acetonitrile under reduced pressure and freeze-dried. 28 mg of

the title compound were obtained. LC-MSrt: 1.28min  [M+H]": 416.1 (wet. a)



000 195

“WO02009/097970 PCT/EP2009/000406

189

The following were obtained analogously to example 2:

1-(3-tert-butyl-+-methoxy-5-morpholin-4-ylphenyl)-2-(3 -imjno-6-is;opmpdxy-
[1,2,4]triazolof4,3-b]pyridazin-2-ylethanone triflucroacetic acid salt (16 mg)

+

Ex. . W 0 | prcms |[MH

LNV in]
3 F\Kﬁ\a.. ™ 1003 | 1003 | M 0min]
F F NI’N b4 \ /
e i 483.3
(o]

15mg | 29mg 1.35 (met. a)

1-(3-tert-tmtyl-d-methoxy-5-morpholin—-ylphenyl)-2-(3 -imino-6-methoxy-[1,2.4]-

triazolo[4,2-b]pyridazin-2-yhethanone ethanone irifluoroacetic acid salt (34 mg)

w 0 N
Ex. Y o N_,(—@_ , LC-MS | [M+H]
4 N " } 1.002 | 1.003 | rt[min]
455.1
1.24 t.
30mg | 74 mg (met. 2)
Example 5
5 2 (5-Ethoxy-3-imine-[1,2,4]triazolo[4,3-b]pyridazin-2-y1)-1 ~(4-methoxy-3-morpholin-4-y1-5-
trifluormethylphenyljethanone trifluorvacetic acid salt
0
F& F
Ny
F H O F
‘/C)..\ ""‘N"‘l J,jl \‘\y—'——\'/ \A,—--o\
td 'N___/ — *

K/.§N/ N__>

s
6-Ethoxy-[1,2,Htriazolo[4,3-b]pyridazin-3-ylamine (W1 .001; 10 mg) was initially charged in
DMF (3.5 ml) at RT while stimng, and 2 bromo-1-(4-methoxy-3-morpholin-4-y1- -S-triflucro-
10  methylphenyl)ethanone (01.004; 21 myg) predissolved in DMF (1.5 ml) was added dropwise.
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The reaction mixture was stirred at RT for 2 h. After standing overnight, the solvent was
removed under reduced pressure and the residue was purified by means of preparative HPLC

(met. A). The clean product fractions were combined, freed of the acetonitrile under reduced

. pressure and freeze-dried. The title compound contaminated with 1-substitution product was

purified using silica gel with a dichloromethane/methanol gradient. The clean product

fractions were dried, taken up with a little acetonitrile/water+0.05%, TFA and freeze-dried. 7

mg of the title compound were obtained.
LC-MSrt: 1.20 min  [M-+H]": 481.1 (met. a)

The following were obtcumd analogously to the abave examples:

N-[3-[2-(6- %thoxv-B-imino-[l 2Htriazolo[4,3-blpyridazin-2-yl)aceiyl]-5-(penta-
flucrosulfanyl)phenyl]-N-methylacetamide trifluoroacetic acid salt (6 mg
Ex. el w O |rc-Msrt | m+HT
- N o ;
6 Dads A 1.001 | 1005 | [min] analogous (o
E o F ‘
, N \7’\. F "
Fi\'w /go FIE"F 495.0 ex. 5
15mg | 29mg 1.10 (met. a)
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(cé-ethoxy-3-imino-
[1,2,4]triazelo[4,3-b]pyridazin-2-yl)ethanone trifluoroacetic acid salt (15 myg)
o]
x| ﬁ S ~{ Vol 9 Jrowmsn | (MeEr
o l‘ .
7 Ty M Q_X 1001 | 1.003 [min] analogous to
Ly ( _:} ):
~ G 469.2 ex. 2
0mg | 62mg 1.34 (met. a)
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1-(3—tert-butyl--l-mel‘ho.\:y-5-morpholin#-ylphenyl)-Z-(6-cyclapeutyloxy—i% -imino-

[1,2,4]triazolo[4,3-b]pyridazin-2-yljethanone triflucroacetic acid salt (4 mg)

(o]
Ty T w 8] X ot
Ex. T , Lc MS it | [M+H] analogous to ex.
. ~ AN .
B A N | 1007 | 1003 [emin] 5, but in the
o]
Q / sp9. | presence of
v | 7.3 pl of TEA
15mg | 18mg 1.44 (met. a)
1-(3-tert-b utyl#-metho}: -5-morpholin-4-ylphenyl)-2<(6-cyclobutoxy- 3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yhethanone trifluoroacetic acid salt (41 mg)
0
Br. | m M w O | LoMSt | [M+H]
Mo \/ N ) .
? D\o /'U \:&”\7\ 1.004 | 1.003 [min] analogous (o ex.
o]
S W
v 495.2 >
15 mg 18 mg 1.40 (met. a)
1-(3-tert-butyl-+-methoxy- i-morpholin--!—vlpheuvl)—B-( 3 -imi1m—6-phen0:~:v—
[1,2,4]triazolof4,3-blpyridazin-2-ylethancne trifluoroacetic acid salt (29 mg)
Ex. | m ‘H\/ Wl W | Lomse |
\:{w .
10 C \j 1.013 | 1.003 [min] analogous {o ex.,
O 4 5
517.3
18mg | 32mg 1.35 (met. a)
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2-(6-benzyloxy-3-imine-[1,2,4]triazolof4,3-blpyridazin-2-yl)-1-(3-tert-butyl-4-

methoxy-5-morpholin-4-ylphenyljethancne trifluorcacetic acid salt (27 mg)

- ,
Ex. — r—'(?/\\ Wl O Jrewmse | g
L N \. / e - 3
1 . W/N _\\( Al 1005 1.003 [min] analogous to ex.
@ oY Q v 5
531.2
20 mg | 34 mg 1.40 (met. a)
1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(6-cyclohexyloxy-3-imino-
[1,24]mazolo[4,3-blpyndazin-2-yethanone triflucrcacetic acid salt (5 mg)
o}
. 4 7 W O ~ NS +
Ex. TFA H\}\—:{ - LC-MStt | [M+H] analogous to ex.
12 l/j rj"" \ /(| Loog | 1005 | [min] 5. but in the
o \
Q / 5933 | Dresence of
154 | (met.a) | 72 M fTEA
20mg | 18mg '
1-(3-tert-butyl-4-methoxy-S-morpholin-4-ylphenyl)-2-[ 3-imino-6- 2,2 2-trifluoro-
ethoxy)-{1,2,4]triazolof4,3-b]pyridazin-2-yl]ethanone  triflucroacetic  acid  salt
(25 mg)
Ex. W 0 +
LC-MStt | [M+H]
13 W T i
U oo ] 1.014 | 1.003 [min] analogous to ex.
§;<=r' " 523.2 >
F F
23mg | 39mg 1.33 (met. a)
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1-(3-tert-butyl-4-methoxy-3-morpholin-+4-ylphenyl)-2-[6-(1 -ethylpropoxy)-3-
imino-[1,2,4}iriazolo[4,3-b]pyridazin-2-yljethanone  trifluorcacetic acid  salt
(14 mg)
Ex. N
N W | O lrcwmst | [M+H]
14 RS .
Yoot roos | Looa [min] Al et o 6
WA tl 008 1 1.003 analogous to ex.
i ¥\ 0O )
= 5
- 511.2 -
20mg | 37mg 1.48 (met. a)
Example 15

1-(3-tert-Butyl-4-methoxy-3 -morpholin-4-ylphenyl)-2-(6-cyclopropylmethox y-3-unino-
[1,2,4]riazolo[4,3-b]pyridazin-2-ylethavone hydrochloride

A\_'/o._ N.. " /=2T

Y i Y— 0
‘ N ‘N'—j N/ \
o~ 7
CH X N f‘l—‘\
0

A-Cyclopropybmethoxy-[1,2,4] lriazolc»[—‘r,S-b]p_vﬁdazill-’_%-y}anﬁne (W1.009; 350 mg) was
imitially charged in DMF (5 ml) at RT while stirring, and i—brc:mo-l-( 3-tert-butyl-4-methoxy-
5-morpholin-4-ylphenyljethanone (01.003; 631 mg) predissolved in DMF (5 ml) was added
dropwise. The reaction mixture was stitred at RT for 14 h. Then the solvent was removed
under reduced pressure and the residue was purified nsing silica gel (40 g cartridge,
dichloromethane/ethanol gradient of 0402 in 60 min). The product was taken up with a little
acetonitrile, diluted with water and, after addition of 2 eq. of HCI, freeze-dried. 500 mg of the
title compound were obtained.  LC-MS rt: 1.37 min [M+H]™: 495.2 (met. a)
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The following were obtained analogously to the above examples:
2.{6-(1-ethylpropoxy)-3-imine-[1,2,4]triazolo[4,3-b]pyridazin-2-y1]- 1 -[3-
methylamine-5-(pentafluorosulfanyl)phenyllethanone  trifluoroacetic acid  salt
(11 mg)
Ex.
* W | O |rcmsr|[M+HT
16 T g f .
Q 1 F 1.008 | 1.006 [min] analogous to ex.
N
“C>$y(iu s
= - 495.1
19mg | 30mg 1.35 (met. a)
2-[6-(1-ethylpropoxy)-3-imino-[ 1,2 4]triazolo[4,3-b]pyridazin-2-y1}-1-[3-
methoxy-5-(pentafluorosulfanyl)phenylJethanone triflucroacetic acid salt (23 mg)
Ex. w O |prcMsStt| M+HT
17 L 22 | Log7 | [min]
/;-—N’ A 1.00% | 1.007 analogous to ex.
//}?’U ()ss .
) { FIF 496.1 -
25mg | 40 mg 1.35 (met. a)

Example 18

1-(3-teri-butyl-5-ethoxymethylphenyl)-2-[o-(1-ethylpropozy-3-imine-[ 1,2 4]triazolo[4,3-b]-

pyridazin-2-yl]jethanone hydrochloride

CiH
H O,

l‘w"o‘w;fN‘“N et ¢
N,

0,
6-(1-Ethylpropoxy)-[ 1,2 4]triazolof4,3-b]pyridazin-3-ylamine (W1.00&; 205 mg) was

initially charged in DMF (5 ml) at RT while stirring, and 2-bromo-1-(3-iert-lutyl-S-ethoxy-

methylphenyl)ethancne (01.008; 290 mg) was added dropwise predissolved in DMF (5 ml).
The reaction mixture was stirred at RT for 14 h. Then the solvent was removed under reduced

pressure and the residue was purified using silica gel (40 g cartridge, dichloromethane/
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ethanol gradient of 0-40° in 60 min). The stll contaminated product was subsequently
purified by means of preparative HPLC. The clean product fractions were combined, freed of
the acetonitrile under reduced pressure and freeze-dried. The residue was dissolved in water
and acetonitrile and, after addition of 3 eq. of HCI, freeze-dried. 72 mg of the title compound
were obtained.
LC-MSrt: L.4dmin [M+H]": 454.5 (met. a)

The following were prepared analogously to the above examples:

1-(3-tert-butyl-5-cyclopropylmethoxymethylphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethancne hydrochloride (155 mg)
Ex. w O | LcMs | [v+HT
19 ol {H P; 1.00% Loog | T [min] analogous to
w01 A 1
l l L\ " l : ’ ’ 480'2 e.\- 1'.\

198 mg | 304 mg 3.36 (met. d)
1-(3-tert-butyl-4,5-diethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone hydrochloride (96 mg)

Ex. W O lrcwmsrt| [M+H]
20 7 [)»< a_ | 1008 | 1.010 [min] analogous to
/0{1/\?5(\3/‘\\/(0’\ ex. 18
S 484.1 -
1300mg | 202mg 347 (met. d)
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1-(3-tert-butyl-5-ethoxyphenyl)-2-[6-(1 -ethylpropoxy)-3-imino-[ 1,

b]pyridazin-2-yl]ethanone hydrochloride (114 mg)

Hliriazolaf4,3-

Ex. w O Jrcmse| [M+aE]*
21 ® o 1.008 1.011 [min] analogous to
l 0 /NN&‘ 18
[T} . 440.5 e
N g "
140mg | 189 mg 1.46 (met. 2)
1-(3-tert-butyl-5-propoxymethylphenyl)-2-[6-(1-eth ylpropoxy)-3-imino-
[1.2.4]triazolo[4.3-b]pyridazin-2-yl]ethanone hydrochloride (92 mg)
Bx. w O |LcMstt| veHT
22 1 on “?\_Cé\i LOo% | 1.012 [imin] analogous to
LLEH M 18
b\ 468.1 ex.
H
180mg | 266 mg 3.00 (met. d)
1-(3-tert-buiyl-4,5 -bis{cyclopropylmethoxy)phenyl)-2-[6-(1 -ethylpropoxy)-3-imino-
[1.2.4]triazalof4,3-h]pyridazin-2-yl}ethanone hydrochloride (112 mg)
Ex. W O lLcMstt| [M+H]*
> " f - f)< A | L008 1.013 [onin] analogous to
MOHT N
/{Gﬁj (’)r 536.5 ex. 18
165mg | 295 mg 1.662 (met. a)
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2-[6-(1-ethylpropoxy)-3-imino-[1,2,4] triazolo[4.3-b]pyridazin-2-y1]-1-(3-methoxy-

5-rifluormethylphenyljethanone friflucroacetic acid salt (31 m )

EX. | Wl O lpcMsr| [MHH]'

24 T
‘ e
=/

| Lo0x | 1.014 | [min] analogous {0

f(;_\'j (.r.[; {F 438.1

1.33 (met. a)

ex. 2

25 mg 34 mg

1-(3-tert-butyl-5-methoxyphenyl)-2-[6-(1 ~ethylpropoxy)-2-imino-[1,2 4]triazolo[4,3-
blpyridazin-2-yl]ethanone hydrochloride (176 mg)

Ex. w O lrcwmsn| [M+H]'
> | o : MR >— 1.00s | 1.015 [min] analogous to
|\ ll;t,]‘ )_Q 4261 ex. 18
simg | 258mg | oL (met. d)

1-(3-tert-butyl-3-¢ yclopropylmethoxyphenyl)-2-[6-(1 -ethylpropoxy)-3-imino-
[1,2,4}triazolo[4,3-b]pyridazin-2-yl]ethanone hydrochloride (152 mg)

Ex. w O |rcwMsSr| [M+HT

26 l ™ )}H“ [ 1.008 | 1.016 [min] analogous to
‘lo[NN"‘) \ / ex. 1R
T Ty 466.3 -

180mg | 265 mg 3.44 (met. d)
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1-(3-tert-butyl-S-cyclobntylmethoxyphenyl)-2-[6-( 1 -cthylpropoxy)-3-imino-

[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone hydrochloride (137 mg

Ex. w O lrcwmsr| [M+HT
27 1008 | 1.017 [min] analogous to
150.5 ex. 18
150 mg | 276 mg 1.58 (met. a)
1-(3-benzyloxymethyl-5-tert-buiylphenyl)-2-[6-(1 -ethylpropoxy)-3-imino-
[1,2,4]triazc-lc»[-l,S—b]pyridz;zin—;".—yl]el‘h:monc;. hydrochloride (183 myg)
Ex. w O |rcwmsr| [M+HT
28 1.008 | 1.01R [min] analogous to
516.5 ex. 18
200mg | 239 mg 1.53 (met. a)
1-(3-cyclohexylmethoxy-4,3-dimethoxyphenyl)-2-[o-( 1-ethylpropoxy)-3-imino-
[1,2,4)triazolo[4,3-b]pyridazin-2-yl]ethancne hydrochloride (76 mg)
Ex. ¢ W ol O licwmse| M+
o :
. o aN /" |" | ° Loox | 1.019 [min] analogous to
ST RV
/] | IR U 512.5 ex. 18
75mg | 126 mg 1.50 (met. 2)

<0G
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2-(3-butoxy-3-imino-[ 1,2 4]triazolo[4,3-b]pyridazin-2-y1)-1-(3-tert-butyl-5-
methoxymethylphenyl)ethancne hydrochloride (83 mg)

Ex. W O |rcMsrt | [M+H]

30 f . y min o
\VA'.O]:NT“F _ ]l] a 1010} 1.020 [min] analogous to

L | 4263
1.33 (met. a)

ex. 1R

240 mg | 347 mg

1-(3-chloro-5-methoxyphenyl)-2-[6-( 1-ethylpropoxy)-3-imine-[ 1,2 4]iriazolof4,3-

b]pyridazin-2-yl]ethanone hydrochloride (169 mg)

Ex. W O |rcMsr| [(M+H]
. > &” '? Loog | 1.021 [min] analogous to
pars l_.n“,. as "
LR 1o 404.2 ex. 18
250mg | 98mg | 125 | (meta)

1-(S-tert-butyl-1-methyl-3,4-dihydro-2H-benzo[ 1 4]oxazin-6-y1)-2-[6-(1-cthyl-
propoxy)-3-imine-[1,2,4]triazolo[4,3-b]pyridazin-2-ylJethanone trifluorcacetic acid

salt (13 mg)
Ex. N
. wa ) w O |rLoMsrt| [M+H]
-~ o T .
c.J’q '\;r’._ T 1.00% | 1.022 [min] analogous to
/_< A=/ .. ‘N’ll‘l , ,l 1[\,» .
/ _d 467.3 ex. 3
25mg | 37me 1.43 (met. a)
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1-(3-tert-butyl-4-methoxy-5-morpholin-+-ylphenyl)- 2-(3-imino-6 -piperidin-1-yl-

[1.2.4]triazalo[4.3-h]pyridazin-2-yl)ethanone triflucroacetic acid zalt (30 mg)

w O |rcwMset | [M+H"

1.020 | 1.003 | [min]

Ex. TFA Fj_\N.AT,Q
33 PN

O-Lriy )
Olij‘ | ]/ 5083 eX. 5

AN
1.37 (met. a)

analogous to

25mg | 2mg

Analogously to the above metheds, the W1 and 01 base structures were used to prepare and

~ characterize the following examples:
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Name

LCMS-nt

[rnin] [M+H]*

Sy
—\‘N . N - N_‘;;: t£ L ]
I \_.:__,/ li L

1-(3-tert-butyd-4-rmethncy-5-
rearphiolinedy| phenyl-2-(8-
digthadarning-3-ircir-

[1,2 dftriazoledd 2-L]peyridazing

2-yiethanone triffuoroacetic
acid salt

—
D]
-~

26

2-[B-( 1-ettrylpropasy)-3- it
[1.2 Ariazolofd 3-bipyrid azin.

Tyl -{3-is opropy-f-
rivethics phe e Tethanon e
haedrochloride

(mzt. 3)

Ex:

03

ciH
N\
l MH ©, e
R P
r L ‘ ,N-—/ [
R ] ‘o
oM
|
Moy i ““i"‘u
TR LR PO |
_J 'L . J'-“u"’". -..q s |'
- Rt = I~

1-(3-oyslohesylmethosy-5-
ethicese pheryd)-2-[8-(1-
ettrdpropaoy)-2-irnin-

{12 AMriazobofd 3 bjpredd azing

2yllethanone hydrochilonide

498 4

(et a)

= m
e K

-d

CH

1-(3-brorrn-Z-rmethoxy-

pheryl-2-[6-(1-ettydprop oy
A3-imine-[1,2 djtriazalofd 2-

blpyridazin- 2-gllethanone
Fredrchioride

448 1

yroet. a)

s

1-[3-{3 A-dirnethedbutioxy)-5-
reeth oy phe e 2-[6-(1-
ethrdpropi. - 3-irmina-

(1.2 4 rizzabafd 3 bpevid 3zirg

2ylletharone hydrachboride

4704

(met. 3)

Ex.
=a

an
[ -
Lo o =t
EEL R L " O -
L Np— ==
- et TN Tame, B
; '\
am
oA
|
NH =
e SR __L.,_“.

1-[3-(3 3-dirnethedbutoxy)-5-
ethceyphenyd) 2-[6-(1-
ethypropieyd-3-irming-

(1,2 Atrizzadald 3-Blpyridazin,

2-llethanione bydrochloride

404 4

{(rnet. a)

Ex.
n4n

1-(3-cycichesylmethoxy-5-
rroethiey phie nyl)-2-[6-(1-
ettrdpropi ey 3-irmim-

[1,2 A riazalold 2-blpyridazin

2yfletharane hydrochloride

4824

—
i
DG

(rmet. 2)
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GOg:

Name

LC-MStt

[min]

[M+H}+

cH 1-(3-bromo-4,5-
. dirnethcsyphenyl)-2-[B-(1- 4761
Ex.: R A ethylprspiey)-3-irnino- 199 :
o | Lo T e e, |12 A O[30 : o
st S Y - T L irnet. &)
| L h‘u"_ - pryrid azire 2yl anone : ’
- n hydrchioride
o
Z‘ “‘u'“OH 2-(E- ity larminge-3-irmin o,
N ,2.4];I'i;'u0|0[4.31— 4511
EX.: gy ridkazin-0-)-1-[3- PR I
04z ) RN FI!I‘;E‘.thlIlTrT:.,i-f--lpr'.r)ltElflElDrD- 123 ) (et
i St ) -
N T e suffareNpharellethanone 2
- = -°-ﬁ sl b e lrifluorcacetic acid sat
F '_1""F
[= ]
‘;':I"'L -oH 1-(3-tert-tutd-d-roethiy-
5-rrGrpholin-4-ylphenyl )
Ex. vy ‘2-(3—il'n'nlﬂ|)-E-I'rn:ul’pi'lolin-ﬂ- 1.24 510.2
043 | et TP GH[1 2 Ariazoiofd 2t ' frmizt. 3
o__ M i, |iynd azin-tadiEthanone
gJ - \ T |rifuornacetic sold sat
sy 1-(3- tertbutyh-d-rmethoxy-
W ,,J_i,.‘ a,[ o 3-muorphclin-d-yipheris)-
g | e 0 WL |28 chioro--rnine-2- | op | 473
044 | =< ~ etheg-[1,2 Alaz obefd, - =0 (et 3
) . ,,TL bjpyridazin-2-ytyethanone
L trifluoroacetic acid S3lt
— _
§>r“-0H 1-(3-tert- Dutyt-d-rethiiy-
S-rnorphclin-d-ylphemd -
Ex.. ‘ 3] 2-(6-Imidaz ni-1-yk23-imingy - L, 491.1
05 | L e T o (1,2, rizzolefd,3-h)- S jimet. a)
e N i N peTickazin- Tyt jethianong
5T ~f  |riflucroaceths acid Sat
o 1-(5-brormo-2,3-
dimethizeyphem-2-6-(1- 4751
Ezg o gtirylpropexy)-2-imino- { 35 '
o ‘ o l\l [1,2.4)riaz olof4,3- ‘ .
sl e "-~-~=‘£N,“.,W,.Ei L .- |H)pyridazin-2-ddethanons rnet. )
o™ WL hydrochioride
e 1-(3—tert-buty‘l-f‘-n'-eth-:.:&'y'—
phervyly-2-{3-irnirc-6-[2- (2 "
EX.: el rnEth oo yettsey)ethecd- | 33 458.3
S BN I W - focisreon i I L
A o |pridazine2-yTethanone
et ¥ hiydrochloride
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Narne

LCMS-rt

[min] |M*HI*

CiH

w PRty Do [E- (1 -etiedprapes -

bl ridazin: Syiettannn

1-(3-chiors-4 A-dirnethoxy-

3-irvinc-[1,2 Atriazoiafd,3-

4341

(roet, @)

Ex.

1-{3-tert-bubyd-4-rretho.y-5-
marphsiin-4-sapbeg - (-
dizthedarsirn- 2-irning-B-rett,

104

43 [1.2 Az, 2 pridasn- | 142 gret g
i 2-ylethanone trifiucroacetio
r>fu\°“ anid salt
CIH
1-[3-tert-butlyl-5-( 2-miethaxy-
_ g oy bz} -6 (1 470.3
Py o Bt ARrOp ) -inriin- 142
I B . 1-.,,., ‘,.“..__ cme, (12 AMriaz olold, 3-0pyridazin- (riet. &)
J [ Pt T T lemetharnone frydrachloride
CH
1-( >-tert-hutyl-S-rrethney-
~ 414.2

premd}- 2-[2-irmine-6-{ -

51 WA f rozthiny e pzth. - 1.21
~ """"’""‘TS""‘"“‘!"., . ,[-'-:«-.»”-wo,-* (1.2 Aftriaz ol 3-bipyridazin (rmet. &)
S| yllethanone hydrachlsride
CIH =
1= 3-bart-buty - S-rmetho
Ee x..ri migthriphersdy 2-[3-rnine-g-(2- 423.3
n&a a roethiyegsethn.sg- 1.2

(1.2 dJriazolofd, 3-Wpidazin-
=-yllethanone hydrochloride

(rnet. a)

iﬁ)'\”' 2-[B-(1-ethylpropo ¥ 3irmind-
(1.2 41triazolof4,3-b)pyridazin-
Ex.: Wy P 2 1-[2-roorprusdin-4-y4-5- 134 £51.2
ns3 -~ N = R F {pentaflucresulfaryliphzrad: {rmet. &)
o 7 S TFDE lathanons trilucraacetio anid
/r“% B -b" ,_) salt
i o, _,.5 - [1-03-ter-bubg-A-roethosy-5-
e -«~-|-f=-"- TR P RSIRslin-3- A phend)- 2 (6 AB5 5
Ex.: [* " e (B 3- i~ S rneitd- 195 (rnet
54 ‘s |12 Alriszolsf 3kl ridasin- - -

2-ylEthancre: trifuonacetio
acid salt
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LCMS-rt .
Narme [riri] (M+H)
2[E-(1-etrl oy - 3-in
B-miettryd-[1,2 iz 2
Ex.: E)peyrickazive 2= 1-[ 141 21041
35 rogthicie-5-{pentaflucro- ' (rmet. a)
. I sulfanyljphenyllethanons
PR RN triflucroacetic acid salt
m 1-(3-tert-btyl-d- ety 5-
f_”‘ A,~—~\\_( rrcrphzlin-d-Apherigli-2- (8-
Eii.: n uf’*«]-"" PO S [ 1 S T D B b Dy 124 4291
L R e e B (8 e 23 Nrnet. 3)
e s gttianone trifluarnacetic aci
salt
CIN
1-[3-tert-buty - 5-( 2-rmethioxy-
Ex - N gthoeyrnettrphiers - 2-[B-(1- ARd 4
né} AN = etirylfaropesy J-3-irminn- 1.58
| l ‘-i-*».. g r_J— [1.2 dviazolo[d,3-bjmridazing (rnet. )
et Ry Zeyf)ethanare fypdrachioride
- 2-[B-(1-Bttylp o<y 3-irnins
; [1.2 dtrizealafd, 2P ridazing .
Ex.: _r_'—}:l;;’ 2} 1-[3- (- rnethr sty - 138 4844
CEH N G S Wt S-(pentafluorosulfanyt- ' fret. &)
Tl S oo |Pherylemhancne T
- 77 Ihydrochloride
[=]
:.;‘;'r“‘u'*ou 2-{E-etiey-3-irnins-2-rrethegd
‘ 1,2 d)trfazoba (4 3-EjpTidazing
Ex.: |. iy, 2-yN-1-[3-rrthicngy-5- 178 466.0
3 el f—-‘":' (pertaflocrns e kel - - L= )]
— =TT T e, [Ethanong trifhuomacetic S
T (salt
1] .
2-[B-{1-ethdp rojaney)-3-imin o,
[1.2 d)triazodnfd 2-Kpridazing =4
Ex. X Sl 1 [ (- ety - 5%4.2
A i propoey)-S-(p entafiuarc- 4 SN
| M % prrylieil (rret. by
lr “-“"L"-""-._,-"'_'-u;’ sulfanydphensd)ethanon ’
LR b | Pgirochlonide
:3)1"" [ FH-dietinyt- 2-[2-(3-tert-buty -
d-rrethosy-G-rmspholin-3-yi-
" - phenyl)-2-cioetind]-B-Chlor- -
%;‘1' L _ A-ining-2,3-ditydro- 1.29 ”9?? .
I [1,2 d}trimzods 4,2 (migt. &)
- T peridazine- - s arkoe arnide
> —'/n= : triflunroacetic acihl salt

>

I
.4i
o

12
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M N-di2thyd- B-chiorg-3-iminos
r I" W 4—['7-['4-rm:thrny~ F-(pentaltunro-
Ex. Fode ™. ]l"«"; |sulfanytip hetyil-2-0x0ethyi]- 5430
P T Ty, [2eunyorol 2Anazoloft 3uH 105 | L ay
I —_— e pyridazine-g-carbovamide N
:Bﬂ\m _}x trifluornacetic acid salt
.‘?:;c/ﬁ*w 2-{E-EtiTyt-3- irino-
" [1.2 A)triaznlald,3-blpyidazin-2-
ggB "'fe-,“m_,.«w = yi- 1-[A-rmetho-5-{pentafiuore-]  1.18 4,38‘9
ey I = T (rnet. a}
o~ L - sulfary/lipnenylethanone
— ?-J:w' esdcr |tifluoroacetic acid sat
e 1-(3tert-butyl-4-rethoxy-6-
. merpholin-4-yiphenyl)-2-(5-ethyl
e -irnino-[1 2. 4)tdazolo 3- 27 rﬁ?i)
DMpyridazin-2-ydiethanone -
triflustoscetic acio salt
CIN
_ 1-{3-tart-butyl-&-(3-meth oy~
. > propoxyphenyll 2-E-(1- 498.6
ﬁgg Iy _‘("‘ %, '={\- o ethvipropoxy)-3-iminc-8-metryl-|  1.52
LG n—/'JL?b o~ |12 Apriazolofd 3-bjpyridazin-2- (met. 3)
, vllethanone hydrochloride
(]
1-[3-ter-hutyl-5-( 2-meth oxy-
Ex 5\ ethioxy)reiyl}-2-[6-(1- 4844
= #f_,_(a{v  |etyiproposy)-3-imino-B-metnyl| 148
' [’ T L_g J..c' [1,2 Aftriazolo(d,3-bjpyridazin-2- (et 3|
~ * yllethanane hydrochloride
[24]
1-(3-ter-buty-5-Cyclopropyl-
Ex. metha-yphenyi}2-{6-(1- . 480.5
'7: j" 3 ethyipropogy }3-imino-8-methyl-|  1.63
T \( e - _}} [1.2 d}iriazolo[4,3-Mpyridazin-2- (met. 3)
r“‘a* yl]ethal one hydrochioride
QIH
| 1-(3tert-butyl-5-
Exc methoxyphenyl)- 2-[6-(1- : 440.4
U:a o w %N efhylpropoy)-3-irmino-8-methyl-] 152
'\QI«:“NJ(,,' % /i [1.2 Aliriazolafd,3-bjpyridazin-2- (met. a)
\r‘*n' = |vllethanone hydrochiotide
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o 1-[3-tert-butyh 5-(3-rnethisy-
\ propu:-ut-,sjpl'nerrﬂ]—2-[8-(1- 496 5
Ex.: Y AN ethylpropey) a-irming-7- | 56 '
OEE | eyl ko) & g rrethyl-[1,2 Al tiazmied 2 - et &
A S T bpyridazin- o jEthannne traet. )
Frydrochioride
W a |e-chioroS-iminc-f8
. Jy—u.j_;‘;;' T dirnetry-[1,2, 4Jrizzoingd -
Er.: ,3 ! '\',__{“ l‘l . b]ill"y’l'ilj;.’lliﬂ-f-'y’l)-—1-[3—!'!'!&1:!‘!0)73-"- 147 4721
o7 )Rl Mo SN g ”'«s“";';é:: Gpentafiunrs sulfad)- a0 Hmet. &)
! ‘ F | phenyljethanone
trifluoroacetic acid salt
;>r«lka... 1-(5-tert-butyl-d-methy-5-
rrorpholin-4-yipheri)-2-(6-
Ex.: — chinra-S-imino-7 B-dirneting- 157 4R7 2
a7 ny, e | = g riaeoiod 2hpyidazin- | {rriet. @
- ;—":_,“".'a‘" =g T [ eihEnon trifiuorn acetic

acid salt

N -digtityl B- chiora--irmrn-
2-{2-[3-rnethay-3-
(pentafunmsifarei hirvell-2-

2431

acid salt

sl "f—;},_ﬂ @ et hiyl-2 3 difeadre- 14T | st
S N Sl U [ 2 A Jfriaz st F-Lps ridazing, et )
——N__‘,\r—"-‘ o._,.[i_%,.‘ j F 7-cailamide tifuoroacetic
© l PR Yacid salt
:_aj‘cm i H-digthyd- 2- [-(FHErt-outyl
4—methc‘:-ty-5-r‘ru:xrpnulIn—-‘l-yl-
- , phierighy oo etk chiliare-34 e
E;d Hi{!.‘m_.«,_,’\;._,p irninG -2, 3-dity - - 1585 (é;;_':i .
I ot W N [1.2 d)maziinfd 3-L]pyridazine =)
N | N Ny T arkomearnin e trifusroaets
~

o 1-[3-tert-butyt-5-(3-
Ex.: \ migtheoyprnpeesipherdl-2-(6 456.2 |
04 we, VAN gthiisy-3-irnino-7-methy- n.es
e Mg @ == 11 2 Arizzobeid S-bjpyridazin- {ret. b)
"= - .
oy '/ aglethanone hegdrechiorids
o 1-[3-tert-butyl-5-(2-
. . n-'EthEx":e?"':,':f:f’::'p,r_f = n':,'l]—:‘-_FF:“- 4545
Ex.: " , (1-etl|3i|prupv4-_k3i)-,:;-lmlnf:vv-.-- 148
075 | oo gl ¥ nigthegt-[ 1.2 Ajirkazoald,3- ' el &
L Ny s bpyridazin-D-siethanone '

hpdrochloride
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1—(3-tert—buly!-5-methnxy—
Es 5 pnenyi}-:'—[s-(i-ettrgtpropoxy)- 4722
076 | - mo S |Fming-T-methiy. 0.83
O ot ST 12 djriazolofd , 3-bipyridazin- {met. b)
/:l’ ,L_, e T |PViethanone hydrac hioride
4]
1-{3-tert-hutyt-5-(3-hydroxy-
s prapovym ethyl) phienyl]-2-[6-( 14 ~
Ex.: N ﬁ{"f ethvlpropoky)-3-iminc-g- 135 498.2
uz7 J"j‘“‘f"‘r’in _/""__ mEthyk{1,2 djirisz o4, 3-h ) “ (met, 3
= “-6\_\ Myridazine2-yijethanane o
—ox [hydrochloride
[+ ]
oA N F-giettryt- 6-ethosy-3-irnino-
T 2-{2-3-0 ethoxy-5-

) (pentaﬁunroaurr'arryi)pherr,*l]—‘z— . .
Ex.: Py s e . P P . 08332
078 p "l,["ﬂ L.C UxQWi~2,3'U‘rl§dfﬂ~ ) 1.23 (m Et. a)

I N i (1.2 )iz olojd, 3-bjpyridaz ine
—— e ”[l\\’_‘ N |f-Carboxamice triluoroacetic
D S Al i
Fx .J?\o,.. 2-(3-Imino-6-m ethaxy-7 6
- dim ethyt-1,2,4]tiaz glofd,3-
Ex.: N b}pg:ridazln--z-y‘!)-‘l-[:-'i-rnethoxy- 1.94 468.1
079 ,,,..N)’*«Ea"‘ =+ 3-(pentafiucresuiranyt)- - {met. 3)
o S phenyllethanone
= i E
* e +=5<;  |mifluoroac etic acig salt
.
Fo °.“°H 2-(6-ethory-3-im inG-7 8-
= dirn ethwi-[ 1,2 4]triaz olofd 3-
Ex.: vy Bipyridazin-2-yl)- 13-methouy, 197 | 4821
0an - ,g:..u;’:? M o S-(pentaflliorns ulfaryiy- T et &)
o ™ & . |phemyllethancne
PN v“['\:l‘ga-':
B § Foar |tifluoroas etic acid salt
;,,;Jiw 1-(3-teri-butyl-4-m eihuxy-5-
morpholin-g-yt- phenyt)-2-6-
EX.: , = ethoxy-3-imino- 7,3-dlim ethyi- 1sg | 4972
0gi oy \rﬂ _:- 1.2 4)traz ool 3-bjpyridazin- - (met, a)
P e S L% |2yhethanone trifusroacetic
- acld salt
~ 1+(3-tert- butyl-d-m sthicxy-5-
iy ,Eq)\ morphofin-<-yiphenyl)-2-(6-
Ex. ! AT chloro-7-diethylamino-3-im inp. 830.2
82 o m-»%;}‘j‘ 3 [1.244maz oiof4 Sbjpyridzzin. | 140 e
e B /—"') 2yhethanone trifiugroacatic
acid satt
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o
N--H,
Ex. o ot 7
nes | e JJL i
5 L‘H “_u

2-(Ei-chloru—?-diemylarnin p-2-

irmine-[1,2 Arizzodofd,3-

by rid aziv-2-d)- e[ @-rethee -
5-(pentafiuoro s [fareg)-
pherrfethanone triforoacetc
acid salt

2154
irnet.

a)

‘2-(’:’-dieth'y'lamina-f:‘n-eth.:.tx:’;'-a-
imine-{1,2 Altnaz olafd,3-
b)pegricd azin-2-d)- 1 Frnethoe o
5-(pr:ntaﬂum‘::-:zulfarfﬁj-
phenyllethanons trifiunracetic
acid salt

[y}
N
o]
w N

.3}

b
-

{rr

", ..*//"
Vs B
i ".M‘-_‘»'—';‘ '}t-\ LA
ES ] v--""i’ .—-d: ';il_“ ‘hté‘:"G
nea | . U =g
e’ ) ‘
??’}’JL"’;"

2-[6-{1-ethylprap ouy)-2-iming-
7 B-dimettsd-[1.2 Ariazalofd,3-

h24.2

Ex.:
5

et’nylprcq:unt:y)-?.-imina—? B-
direetvd-[1,2 Alerizzida 4.3

) h][:l'g.."filj’3.'-!il'l-'.?.*’3ji]&'[|'|;3|'|Ccl'|B

Ex. H, ) b]pyridazin-i-'-d]-1-[3—n1etl‘.c~:x:'3f- 147
085 '_J_:r,«—u;’_*:"f‘ " &-(pentafunrozulfany)- ' (met. a)
— ._\=~,/“ B B, phenyfjethanone triflunrnacetic
4 CFTTTe R Jacid zalt
:>‘)‘on 1-{3-tert-buty-4- mietho.y- 8-
rnorpholin-4-yiphenyl)- 2-[6-(1-

aid 2alt

‘/‘=\ trfuorpacetic woid =t
. N H-diethyh 2-[2-(3-tert-uty-4-
! nmethosy-5-mormphalin-4-y-
- o &Yy roetbel-hei2 *.35_3_ e
iy " P',l?.nﬁl. - l.l...ut‘:u‘l“i] R-zthiny o
037 Wy, e irrino-2 2~ difwdro- 132 i
wf _— N ! A= kT T et i T U'll':t. a)
o el . 1.2 ,4]Ll1d?;u|l.l[4 ,a-b]p'yl’ldd Tie-
- = LI S - carborvarmide trifluoroscetio

(W H{-diethigh 2- 7 (- tert-butyl-4-
rrethixy-S-momho lin-4-
ylpherr;l‘;—‘_"-o;-:naﬂ'r;l]-E-Ethc-tzt'-,s-
I_irmino-2, 2-dilrgidro-

(1,2 dlerizzoloH Zhpyridazine-
B-carbo armide trifiu aroac etic
acid salt

o
[ x]
=]
oo b2

—
3
T
(atal

aea et ey = Ao
= 3] —-—
‘[;:j-’i:’”’ P D,
OFTIY T T ‘
— <>
e
aH
Es:. i",
: [, ) ":‘/‘1"
OEs . .:a,,T o 4,,1 p__-‘f! — 3
: N— —t
«*] T -«‘L-u N—

1-[3-tert-butyh-5-(2-
frydroyethoryp henyd]-2-[8-(1-

1,2 Ajriazobafd B-pyridazin-2-
yletharons hydrchioride

etk Jprop cry)-a-irming- B gthed-}

1.35

A470.2

{riet. &)
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=1
1-{3-tert-butyl-5-(3-hydroxy-
Ex- | prupn::»:y)phenyl}-?—[a-(1—ethy‘l- 484 .2
090 A W o Prapoxy}-3-iming-8-m ethyt- 1.58 :
' "‘“:r T o e ‘z_{h o~ 11.?.a]!riaznla[d.&b]pyridazln-z- (met. a)
- TJ‘“’ b yilethanone hydrechiorige
-1} ’
1-{3-ten-butyl-5-(3-m Ethoxy- .
By \ - Propory)pheny]- 2-(5-ethoxy-3- 456.2
08t | o a4 o~ o |MiIN0-B-methyi[1,2 d)izznlo. | 134
~ N W [4.3-blpyidazin-2-yijethanone (MeL. aj
e s hydrachloride
:;.,ie.. 1-{3-ethaxy-6-(pentafiuorg-
sulfanylyphenyl]-2-[6-( -ethyl
Ex. . prupn:uxy)-a‘-lmin&B-methyl— 147 5742
by2 'j"‘,u NP [1,:3.-4]ttiazolu}d.s‘b}pyridazm- ) (met. )
g S = 2yllethanone trifiuoroacetic
T 4 acid saft
[~ ]
f—ﬁ’k“‘ N N-diettwi-6-thoxy-3-iming-2-
‘ {2-[3-methoxy-S-(pentativoro.
| Ex: \A e e r  [SUlfanyiphenyil-2-o:oethyl)-2 2 128 533.2
093 e = Gifvdro-{ 1,2 d)iriaz olo[4 3- T [(met. @)
| \S::“' }’“(:é bipyridazine-B-c arboxamide
° l:\ — [tflutrcacetic acid salt
e A 2-(3-imino-6-m etk 6-
| 7 pyrrolidin-1-yl{1,2 4Jtriazelo-
?';4 e |M3-blpyridazin-2yi)1-(3- 1 57 43:13.1]
94 | B i A methioxy-3-(pentaflucro- " [(met.a
C"“—{\ﬂ'&cfa ﬁ&' =" [sulfanyl)phenyljethanane
i "7 Imifuornacetic acid salt
::,JLM 1-(3-tert-butyl-4-im ethoxy-5-
- morpholin-4-yiphenyl)-2-(3-
Ex.: . oy im?no-B—methw-s-pyrrolidm1-yl- 1.36 ol8.3
nes e ¢ [1.2 4ltrizz 0lo[4.3-b)pyricazin- ' (met. a)
C"”":(\\_\ En ::]\ o~ |2¥)ethanone trifluorozcetic
' T AT Jadia sar
(-]
1—{3-tert—but*,4—5{2-hydqu,'—
. - ethaxy)phenyi}.‘f'-{a-emm(y-:i- ] 4283
i;g o imina-8-methyi-{1,2 AJtrizzalo- | 1.1
- TN~ -e'«LoA -4 114.3-blpyridaz n-2-yijethannne (met. a)
*(h"‘ Mydrochiorige
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097 ¢

£x.. T

ik

1-[3-tert-bulyt-5-{2-fiyidrevy-
etheoyrnethyl) phienyd]- 2-{E-(1-
elhyl projsa xy)-A-imino-g-
methyk[1,2 4ftriczolof4,3-
bjpyridazin- 2-ylethencne
hydrochiloride

1.34

484 .2

{rnet. a)

[>1]

1-[3-tert-Dutyt-5-(2-hydrony-
ethoxy) phe nyl]-2-[3-imino- G-
(2-rnethoxy-1-methidgamethyl-
eliicey)-B-rnettryl-

[1,2 Afriszotofd 2-bjpyridazin-
Syllethanane hydrochloride

502.2

(L. 2)

Ex.: |
0us |

1-[3-tart-butg-S-{3-ydroxy-
prapaxy) gt enyll- 2-[3-Iming-5-

(2-rettinay- 1-methoymethyl-

ethoy)-B-rmethy-
[1.2 djtriazolofd I-hlpyridazin-
2-yleihanone hydrochioride

121

316.3

{rmet, 3)

100 | oo

1-{3-tert-butyk-G-(3-liytrony-
propmy) phenyl]-2-[e-(1-ethyl-

prepoxy)-3-iring-7.6,9,10-

ietrahyidro-[ 1,2 Aprigzolof3 4-
afphithalazin-2-yijathanone
hydrochioride

0.59

§24.3

(met. b

Ex.

1-{3-tert-butyt-5-(3-methouy-

-pmpmqphenyl] -3~ [5-("‘

rriethig-[1, ,4][113:;1:‘10[4

byridazin- 2-yijethanons

hydrochloride

1.24

4722

{met. 2}

102

|7 .E-dimetry-{1,2
bipyridazin- 2-yl}1-[3-methoxy-
S-{pentafivnrasutanyiphienyl}
frifunroacetic acid salt

Z-[B~{{F2)- 32 C- fukcixy)- 2-irrino-
Ariazalo]4,3-

5102
{met. b}

103 |

2-[6-({R}sec- butoxy)-3-imino-
7 6-dimetiny!{1,2 dJiriazolo{4,34

bipyridazin- 2-yl)- 1-{3-terk-buty
4-rrethory- 5.rrinephelin-4-yk-
phenylethanone
tifiuordacetic acid sal

525.4
(met. b)
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[min]

M eH*

Ex.
104

2 (53 Bo-butdeys-3-im ing-
7 B-clim ethe-{1,2 d)niaz adofd, 3
bpyridazine- 2-41)- 1- (2-teri-hot, 4
d-methosy~S-moomabbin-d-.4-
phend)ethanone

trifluzrogs stic acid salt

1.08

8254

(et )

Ex.:
105

1-{Htert-hutyl-d-methoxy-5-
mophnlined- pheregd - 2-)5-
sthey-S-Im - 7-m edivi-

1.2 Altraz aldafd, 2-jpraid azin-
2-yhethanone fydros hlaride

Lo
Du (]
i
)

(
-

(et

Ex..
105

S
=l "
. [, ]
-
2 3 X e 0
DR - S B 3 ST
/j i ) He— ey
JUEETRE ’y)
T e b
o
i
=
28 R -~ |
[N "]""
"O‘-.q\- _ /a—“ oo
Ve o ;v-"ﬂ-. [X B l S ~(-»"
L i
c

1-[3tert-butd-5- (2-hydraxy-
ethicers) phisriyl]- 2-[6-(1-2thid-
propoesyy-3-imine-7 .89, 10-
petratedm-[1,2 dirizzolo]lS 4-
aphtinaazin-2-ylethanone
hydroe blaride

148

510.3

et 3

EX.:
107

cnral

2[E-{{5 - sec-butdy)-3-imino-
7 g=lim etred-[1,2 triaz olof4,35
bpeaidazire 2= 1-fS-m et

S-(pentafyorosuizmtipheny)-
gthanane hydroo Rlioride

1.05

510.2
(met. h)

Ex.:
1082

Ex.:
(0]

[
F:‘:I"J'Lau
F
o
F
Fa/LOH
e,
1 3 F r
N M FXimF
I_ L. ‘N"—\ r==x_ F
Tome R ; >
T =

s Ao
F
F
kit ¥ F‘b'F
& 2 _ToRF
R L ""ZL.._‘:."‘-""-. ¥
Lo Jo s TN D
'T’ =2y 5, R_\b
-
——

2-(B-dizthrdarn ir-3-im ino-e-
methyd-[1,2 d)triazolo]d ,3-
Hperidazive- 241 1-[2-methoey-
S-(perdaniunms ulianyliphend)-
eftanone wiiuaroacebc a0
salt

1.01

1-[3Fetuy-5-( pentafiuors-
suiranylphienyi]-2-(6-(1-
Erdpropety - 3-irnirn-2-
mettyl-[1,2 d)triazolof4,3-
blpeiidazin-2-yijpropan-1-one
triflunrac et achd salt

1.07

%))

£

= 0

o
g

Ex..
110

an
~
NHOO =
N R A
L Nes .
> (3

1-{3-tent-nubpl- G- 3 hydroses-
propossdiphendl2-(B-ethoey-
S-irnirn- - et d-

{12 AMriszolafd, Fh)pgridazin-

2-yljethanong hedrochloride

4403

(met. )
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Ex.:
111

citl

e o
[y
e,

1-[3-ie rE-b byl G- S-brgdrciss-
pro poey i el 2 F-gdtiey-
Ieirmino-6, 2-dityydro-TH-

B-njpyvidazin- 2 ethanong
fiydrochioride

cyclnperdaldlit.2, AJrizzoief,

[

=

117

oIH
',Jll R

1-[3—tent—buty1-5-( R 1 DO

propseypheryl)- T B-ethimeg-
Sirning-7,8,9,1 o-ietraltedro-

syljetiancne Hpdroclorios

(1,2 riaz ol A-3jphthialazin

D]

1-{3-tert-utyd-d-m ethie y-5-
miarphidine4-yph eng)-2-[e-(1

Ee.: . ) Pl ;"'—”2“::‘_ eth'y'ipl‘tnl:n.‘n'.'y)—ﬂ-irrm’u:n--’i— | 53 5254
13 »-""'—-T“‘J'-'—tf-"al.:af,;N__,v—-.- T e[, Aforiaz oha 3-0)- ’ et
- T '“ AN pytidazin-2-yjethanons c
o’ fhydroechloride
o
e ~oH 5.(6, 7-dhethoiy-3-Imina-

g [1,2 Atriaz olofd,3- bjpyridazin- R

Ex. FE 2oyly-1-[Aracrphioline4-yi-2- U e
(AL R o__—F—-_ T (e ntsuor st b e - 091 k”r';t-

etharare trfluaryaceiic a o]
Salt

e 1-{3-erbutyl-d-ro et y-5-
rnorpholin-4-yiphenyl)-2-(8,7-
Es.: LN digthiney-3-iming- - 5134
114 . R — 0 ,"_',d]h'lazn:.l.n[d,3-!3]|n=|1dazin- 1m {mzt. 0
i “yljethannne wiflusnacEtn
e oy |uid sal
Dl g

Ex.:
116

B-rnethyl[1,2 Ariazoiold.3-
tpegridazin-2-y-1-[3-

silfarphensfethenons

K

by sl

2—[&-(1-eth'-ﬂ;:-n:-p»:-:c;:')—ﬂ-imino—

I1iX rpt'.r.-lin--l-‘;fi-fwr;pent::ﬂ"l LHar-

5m5 .3
{rreet. 1

1038

Ex.:
1T

F
L, .-l " —'(13! —F
'I' fi4 0, =" ¢
e, "'_‘_” ~py _‘_u'(: Mamamad) A.v'l
l,‘ ) _,].~,_~ l“ - :
=3 =2 o
A ’
S
D1}
\—_‘_' o
NH "‘['- “,0\
- ¢ -
iMoo J .,!].,,' R OH

{-[I-tartButyt-E-(2- Tyl
gty - 3- methees pheny -2

rrethed-[1 2 Ajtraz oiadd -l
pg:fida:-;lrf—i—w]eﬂ'l:a nore
hydrochioride

[i5-( 1-Etivyd propeyt-2-im ino-8-

SO0

{riet.

£
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Ex..

1]
[ .."[:’q
,,,,,, a. ,‘.'-""ﬂ““‘, - -, "
L, Jo g
.:_-'.- = n

1-[2-tert-butyl-5-(2- Feodrcong-
sthoey)-t-trztho g Pzl 2- (8-
=ty BefrnineeS-rrzthnd
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Pharmacological examples
PAR1 determination method: inhibition of PAR1-mediated platelet aggre gation

The pharmacological testing of the substances took place in platelet aggregation induced by
TRAP (throwmbin receptor-activating peptide) in 96-well format. For this purpose, blood was
taken from healthy volunteer donors in 20 ml syringes containing 2 ml of 3.13%% sodium
citrate solution. After centrifugation at 130 x g for 20 niinutes, the platelet-rich plasma (PRP)
was separated off and mixed with 1 pl of PGE1 solution (500 p g/ml in ¢thanol) / ml of PRP.
Incubation at RT for 3 minutes was followed by centrifugation at 120 x g for 15 minutes to
remove the leukocytes. The leukocyte-free PRP was transferred in 5 ml portions into 15 ml
PP tubes and centrifuged at 360 x g for 15 minuies in order to pellet the platelets. The plasma
was then decanted off and the platelet sediment from 3 ml of PRP was resus pended in 1 ml of
Tyrode’s (120 mM NaCl, 2.6 mM KC1, 12 1M NaHCO3, 0.39 mM NaH-PO; x IO, 10 mM
HEPES, 0.35%; BSA, 5.5 mM glucoss, pH 7.4) and adjusted with Tyrode’s to a platelet count
of 3 % 10° / microliter (uL). 13 ml of this cell suspension were then mived with 866 pL of

10 mM CaCl; solution, and 120 L thereof were pipetted into each well of a 96-well plate
containing 15 pL of the substance to be tested. After incubation at room temperature in the
dark for 30 minutes, 15 pL of a TRAP sclution (70-100 pM) were a dded as agonist, and
kinetics were recorded at 630 nm in a SpeciraMax 340 at 37°C for 20 minutes while shaking.
The areas under the carves of negative control (Tyrode’s/ DMSO) and positive control (15 ul
of agonist /DMSO) were caleulated and the difference was fived as the 100°6 value. The
substances to be tested were pipetted as serial dilutions in duplicate determination, the AUC

was likewise determined for each substance concentration, and the 94 inhihition of the AUC
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compared with the control was caleulated. On the basis of the % inhibition, the IC:, was

calculated by nonlinear regression analysis according to the 4-parameter equation.

Table 1 shows the results.

Table 1:
Compound | Inhibition of platelet Compound | Inhibition of platelet
from ' aggregation from aggregation
example IC;50 [micro M] example IC;; [micro M]
1 0.65 2 1.6
5 : 8.5 7 0.158
16 0.127 66 0.025
77 0.009 &S 0.059
90 0.012 98 (.334
108 0.016

PARI binding test

The synthesized substances were examined in a PAR1 binding test. This tested whether the
substances can inhibit the binding of a radioactively labeled PAR1 agonist known from the
literau'q'e at the PAR1 receptor (He-Sam Abn, Mol Pharm, 51:350-336, 1997),

The human PARI receptor was expressed transiently in High Five insect cells. From these
cells, after 43 hours, a membrane preparation was produced by standard methods, aliquoted
into 10 mM Tris-HC; 0.3 mM EDTA; 1 mM EGTA; 250 mM sucrese pH 7.5, and stored at
-R0°C.

The substances were preincubated with the membrane at room temperature for 15 minutes,
then the radioligand (ALA-(para-F-Phe)-Arg-ChA-homoArg-(3,4-"H-Tyr)-NH-; approx.

40 Ci/mMol) was added. The end concentration of the radioligand in the test buffer (50 mM
Tris-HCI; 10 mM MgCls; 1 mM EGTA; 0.1 5 BSA; 2% DMSO) was 20 nM, that of the

membrane 1 mg/ml. After an incubation time of 60 minutes, 25 pL of the mixture were

- transferred to a 96-well MultiScreenHTS FB microtiter filiration plate (from Millipore),

‘which had been pretreated beforehand with a 0.75%6 agueous polyethyleneiming solution for
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5 hours at room temperature. Thereafier, with vacuum extraction, ¢ach well was washed four
times with 300 pL. of buffer (S0 mM Tris-HCI; 10 mM MzCly; 1 mM EGTA). The plate was
then dried overnight, 100 pl of scintillator per well were added, and the plate was analyzed
after 6 hourz in a Wallac MicroBeta (from PerkinElmer) liquid scintillation counter. The

nonspecific binding was determined in the presence of 100 pM SCH79797 (PAR-1

" antagohist; from Tocris, Cat. No. 1592) and subtracted from all measurements. The 1007%

value used was a confrol without inhibitor. The ®% inhibition values of a substance dilution
series were used to caleulate the IC;p with the aid of nonlinear regression analysis according

to the 4»paraineter equation.

Table 2 shows the results.

Table 2:

Compound | Inhibition of binding Conmpound from Inhibiticm of binding

from ICs [micro M] examyple IC:o [micro M]

example
14 0.279 178 0.126
26 1.1 186 0.119
50 0.631 - 197 0.149
56 24 199 0.206

- 76 0.951 - 207 0.174

&4 9.8 215 0.219
&9 0.107 221 0.155
101 14. 222 0416 -
117 0.00%8 230 0.234
127 25 236 1.4
144 0.827 239 0.113
161 0.363 240 0.484
163 0364
168 - 0.257
174 0183
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A compound of the formula I

!
R1_ _N / R4
_ \NJ\ @2 R5
RNy SN _ ~R6 (M
3
R3 RS R7

and/or any sterecisomeric or tautomeric forms of the compound of the formula I
and/or mixtures of these forms in any ratio, and/or a physiologically compatible zalt
of the compound of the formula I, where ‘

01 is a hydrogen atom, -(C1-Cg)-alkyl, -(C3-Cg)-cycloalkyl, -OH,
-0-(Cp-Cglralkyl or -0-(C3-Cg)-cycloalkyl, where alkyl and cyeloalkyl are each
unsubstituted or mono-, di- or trisubsﬁluted independently by -(Cy-Cy)-alkyl, -(C3-
Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or

-0-(C3-Cgl-eycloalkyl, where some or all of the hydrogen atoms in alkyl or
cycloalkyl may be replaced by flucrine,

2 and Q3 are the same or different and are each independently a hydrogen atom,
~(C1-Ce-alkyl or (C3-Cg)-cyeloalkyl, where some or all of the hydrogen atoms in
alkyl or cycloalkyl may be replaced by fluorine,

R1, R2 and R3 are the same or different and are each independently

a hydrogen atom, -(C-Cgl-alkyl, -(C3-Cg)-cyeloalkyl, -0-(Cp-Cg)-alkyl,
-0-(C3-Cg)-cycloalkyl, «(C-Cyralkylene-C(O-NRI1-R12,

-(C-Cyr-alkylene-C(O-0-R11, «(Cy-C g)-alkylene-C(0)-R11,

(Cyy-Cy)-alkylene-N(R11)-R12, -Cpy-C.y)-alkylene-N(R111-C(0)-R12, halogen, OH, -

-CN, -NOn, -SO2CH3, -SO1CF3, -SFs5, -Si[-(C-Cylalkyl]s,
~(C1-Cgr-alkylene-O-(C-Cg)-alkyl, -O-(Cy-Cg)-alkylene-0-(Cy-Cg)-alkyl,

-0-(Cq-Cyl-alkylene~(Cg-Cqq)-aryl where aryl is unsubstituted or mene-, di- or
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tiisubstituted independently by -O-(C1-Cg)-alkyl,
-(C1-Cy)-alkyl, OH, -(C3-Cy)uycloalkyl or -O-( C3-Cy)eycloalkyl, -0-(Cp-Cy)-
alkylene-(C3-Cg)-cycloalkyl, (C4-Cq5)-Het,
where Het is unsubstituied or mono-, di- or trisubstituted independently by -(C1-Cy)-
alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C1-Cgralkyl or -0-(C3y-Cg)-cycloalkyl or
-0-(C1-Cg)-alkylene-O-(C 1-Cor-all:ylene-0-(C-Cg-alkyl, where alkyl, alkylene
and cycloalkyl are each unsubstituted or mono-, di- or trisubstituted independently by
~(Cy-Cy)-alkyl, -(C3-Cg)-cycloallyl, OH, -0-(C-C-alkyl, «(C-Cpp)-aryl where
aryl is unsubstituted or mene-, di-, tri-, tetra- or pentasubstituted independently by
halogen, -(C1-Cq)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-.((‘3 1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C1-C 1-alkyl,
«(C'3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or -0-(C3-Cgeoycloalkyl, or
-0-(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R1 and R or R? and RY, together with the ring atoms to which they are each bonded,
form a 5- to S-membered ring, where the ring consists only of carbon atoms or 1, 2 or
3 of these atoms are replaced by nitrogen, oxygen or sulfur atoms, where the ring is
unsubstitubed or meno- ot Jdisubstituted independently by -(C1-Cp-alkyl, - C3-Cg)-
cycloalkyl, OH,
-0-(C1-Cg)-alkyl or -O-(C 3-Cg)-cycloalkyl, where some or all of the hydrogen atoms
in the 5- to S-membered ring formed, and in alkyl or cycloalkyl, may be replaced by
fluorine,
R11 and R12 are each independently a hydrogen atem, - C1-Cg)-alkyl,
{(C3-Cg)-cycloalkyl, (Co-Cy)-alkylene-( C-Cp)-aryl where aryl is unsubstitated or
mono-, di- or trisubstituted independently by
-0-(C-C)-alkyl, -(C-C g)-alkyl, OH, (C3-Cgl-cyeloatkyl or
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_0-(C3-Cg)-cycloalkyl, |
-(Co-C4’)-all:ylene-(C.4-C‘.1 5)-Het where Het is unsubstituted or mono-, di-, tvi-, tetra-
or penfasubstituted independently by halogen,
-(C1-Cy)-alkyl, -(C3-Cgreycloalkyl, OH, -0-{C1-C)-alkyl ar
-0-(C3-Cg)-vycloalkyl,
-S0,CH3 or -SO2CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R11 and R12 in the "N(R11)-R12" and "N(R11)-C(O)-R12" fr:lg;lmnls represent a 5-
o S-membéred ring which is formed together with the nitrogen atom "N" or the "N-
C(O)" group to form cyelic annns.o, imides or lactams which contain wp to 2 further
heteroatoms ﬁom the group of N O and S, where the ring is unsubstituted or monao-

or disubstituted independently by -(C1-Cq)-alkyl, -(C3-Cgr-cycloalkyl, OH. -O-(Cy-
C)-alkyl or -O-(103-Ce)-cycloalkyl, where some or all of the hydrogen atoms n the
5- to S-membered ring formed, and in alkyl or eycloalkyl, may be replaced by
fluorine,
R4, R3, R6, R7 and RS are the same or different and are ¢ach independently a
hydrogen atom, -(C'1-Cg)-alkyl, 4C3-Cgi-cyeloalkyl, OH,
CN, -NO», -0-(C-Cg-alkyl, -0-(C3-Cg)-cycloalkyl,
A(Co-Cp-alkylene-(CO)-N(R21)-R22, -S0~CHj, -SO2CF3,
-(C¢-C4)-alkylene-C((r)-0-R21, halogen, -SF5,
H(Cy-C-alkylene-CiOWR21, (Cp-C yr-atkylene-N/R21)-R22,
(Cg-Cy)ralkylene-N(R21)-C(O)-R22, «C{-Cgr-alkylene-O-(Cq-Cg)-alkyl,
-(C‘.(,-Cd')-a]}:ylene»()-(cfl-Ct;)-al}:ylene-D-(C‘-l-C@f)—alkyl, -Si[-(C1-Cq)-alkyl]s,
{Co-Cg)-alkylene-0-(C1-Cy)-alkylene-( C%*Ch)-qulu'\u’Vl
-(C()—Ct;')-a]kylene-C)-(CO-Ct—,)-a]kylene-(cc‘;-(?14_;—;1ry1 where aryl is unsubstituted or
mono-, di- or trisubstituted independently by -0-(Cy-Cg)-alkyl, -(C1-Cy4i-alkyl, OH,
(C3-Cg)-cyeloalkyl or -0-(C3-Cg)-cycloalkyl, or (C4-Cq 3)-Het where Het is

unsubstituted or mono-, di- or trisubstituted independently by -O-(C1-Cg)-atkyl,
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~(C1-Cy-alkyl, OH, -(C3-Cgl-cycloalkyl or -Q-(C3-C)-cycloalkyl,

where alkyl, alkylene and cycloalkyl are each unsubstituted or meno-, di- or

- trisubstituted independently by -(C{-C j)-alkyl, «C 3-Cg)eyeloalkyl, OH, -0-(Cq-

Ce)-alkyl, «(C-Cp y)-aryl where ayl is unsubstituted or meno-, di-, tri-, tetra- or
pentasubstituted independently by halogen,
~(C1-Cyq)-alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(C-Cg)-alkyl or

-0-(C3-Cg)-cycloalkyl,

-(C4-Cy5)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(C-Cy)-alkyl,

-(C3-Cg)-cycloalkyl, OH, -O-(C-Clalkyl or -0-(C3-Cgl-cycloalkyl, or
-C)-(Cg-C(;)-cycloa]hrl,

where scﬁne or ;all of the hydrogen atorms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or

R4 and RS, RS and RG, Ré and R7 or R7 and RS, together with the ring atoms to
which they are each bonded, form a 5- to S~membered ring, where the ting consists
only of carbon atoms or 1, 2 or 3 of these atoms are replaced by nitrogen, oxygen or
sulfur atoms, where the ring is vnsubstitmied or mono- or disubstituted independently
by ' _

-(Cy-Cpi-alkyl, (C3-Cg)-cycloalkyl, OH, -0-{Cy-Cig)-alkyl or
-0-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in the 5- to S-
membered ring formed, and in alkyl or cycloalkyl, may be replaced by flucrine,

R21 and R22 are each independently a hydrogen atom, -(C-Cg)-alkyl,
-(C3-Cgr-cycloalkyl, -(Cy-Cy)-alkylene-(C-C'y 4)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by

-0-(C1-Cg)ralkyl, (C1-Cyr-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,

-(Cy-Cy)-alkylene-(C 4-Cj5)-Het where IHet is unsubstituted or monoe-, di-, tri-, tetra-
ot pentasubstituted independently by halogen,

-(C1-Cyq)-alkyl, (C3-Ci)-cycloalkyl, OH, -O-(Cq-Cg)-alkyl or
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-0-(C3-Cg)-cycloalkyl,
-802CH3 or -S07CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
RZ1 and R22 in the "N(R21)-R22" and "N(R21)-C(0)-R22" fragments represent a 5-
to S-membered ring which is formed together with the nilrogen atom "N" or the "N-
C(0)" group to form cyclic amines, imides or lactams which contain up to 2 further
heteroatoms from the group of N, O and S, where the ring is unsubstitated or mono-
or diéubstituted independently by - Cp-Cyr-alkyl, 4C3-Cg)-cycloalkyl, OH, -0-(Cq-
Ce)-alkyl or -0-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in the
5- to 8-membered ring formed, and in alkyl or cycloalkyl, may be replaced by

fluorine.

A compound of the formula I as claimed in claim 1, wherein

01, Q2 and Q3 are the same or different and are each independently a hydrogen atom,
~(C1-Cg)-alkyl or - C3-Cy)-cycloalkyl, where some or all of the hydrogen atoms in
alktyl or cycloalkyl may be replaced by fluorine,

R1, RZ and R3 are the same or different and are each independently

- ahydrogen atom, -(C1-C)-alkyl, «(C3-Cl-cycloalkyl, -0-(Cy-Cg)-alkyl,

-0-(C3-Ci)-cyeloalkyl, -(Co-Cp)-alkylene-C(0)-N(R11)-R12,

HCi-C.palkylene-C(ON-G-R11, A(Co-Cg)-alkylene-C(0)-R11,
«(Cp-Cyp)-alkylene-N(R11)-R12, «(Cyp-Cyl-alkylene-N(R11)-Ci0)-R12, halogen, OH,
-CN, -NO1, -S02CH3, -S01CF3, -SFs, -Si[-(C1-Cy)-alkyl]s,
«(C1-Cg)-alkylene-0O-(C-Cg)-alkyl, -0-(C 1-Ce-alkylene-O-(Cyp-Cg)-alkyl,
-0-(Cp-Cy)-alkylene-(Cs-Cy.4)-aryl where aryl is unsubstituted or mono-, di- or
trisubstituted independently by -0-(C 1-Ce)-alkyl,

«C1-Cypr-alkyl, OH, «(C3-Cg)-cyeloalkyl or -0-(03-Cyg)-cycloalkyl,
-0-(Cy-Cp-alkylene-(C3-Cg)-cycloalkyl, -(C4-Cy5)-Het,

where Het is unsubstituted or mono-, di- or trisubstituted independently by (C1-Cy)-

-

<46
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alkyl, -(C3-Cg)-cycloalkyl, OH, -0-(Cy-Cermalkyl or -O-(C 3-Cig)-cycloalkyl, or
-0-(C-Cyg)-alkylene-O-( C1-C)-alkylene-O-~( C1-Cg)-alkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by -(Cy -Cqr-alkyl, (C 3-Cg)-cycloalkyl, OH, -0-(Cy-
Cg)-alkyl, -(Cg-Cpa)-aryl where aryl is ungubstituted or mono-, di-, tri-, tetra- or
pentasubstituted independently by halogen,
+(C1-Cyqp-alkyl, -(C 3-Ci)-cycloatkyl, OH, -0-(Cy -Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
-(C4-Cy5)-Het where Het i3 unsubstituted or mona-, di-, tri-, tatra- or pentasubstituted
independently by halogen, -(Cq -C q)-aliyl,
-(C3-Cg)ruyeloalkyl, OH, -0-(C1-Cg)-aliyl or -0-(C3-Ci)-cycloalkyl, or
-0-(C3-Cg)-cycloalkyl, or
where some or all of the hydrogen atoms in atkyl, alkylene or cycloalkyl may be
replaced by fluorine,
with the proviso that at least one R1, R2 or R3 is not a hydrogen atom or
R1 and R? or R2 and R3, together with the ring atoms o which they are each bonded,
form a 5- to S-membered ring, where the ring consists only of carhon atoms or 1, 2 or
3 of thege atoms are replaced by nitrogen, oxXygen ot sulfur atoms, where the ring is
unsubstituted or mono- or disubstituted independently by «(C1-Cp-alkyl, -(C3-Cq)-
cycloalkyl, OH,
-0-(C1-Cg)-alkyl or -0-{C3-Cg)-cycloalkyl, where some of all of the hydraogen atoms
in the 5- to S-membered ring, in alkyl or cycloalkyl may be replaced by fluorine,
R11 and R17 are each independently a hydrogen atom, -(C1-Cg)-alkyl,
{C3-Cg)-eycloalkyl, (Cp-Cy)-alkylene-( Cs-C1.)-aryl where aryl is unsubstituted or |
mono-, di- or trisubstituied independently by
_0-(C1-Cg)-alkyl, -(C1-Cy)-alkyl, OH, -(C3-Cg)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,
;((Zfo-(34)-a]};ylene-( C4-C15)-Het where Het is unsubstifuted or mono-, di-, tri-, tetra-

or pentasubstituted independently by halogen,
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+(C-Cq)-alkyl, C3-Cg)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0~(C3-Cg)-cycloalkyl
-S04 CH3 or -S02CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or
R11 and R12 in the "N(R11)-R12" and "NIR11)-C(O)-R12" fragments represent a 5-
to S-membered ring which is formed together with the nittogen atom "N" or the "N-
(CO)" group to form cyclic anines, imides or lactams which contain up to 2 further
heteroaioms from the group of N, O and S, where the ring is unsubstituted or mono-
or disubstituted independently by -( C1-Cy)-alkyl, -(C3-C~6)--cycloalky1, OH, -0-(Cy-
C6')-alkyl or -0-(03-Cg)-cycloalkyl, where some or all of the hydrogen atoms in alkyl
or cycloalkyl may be replaced by fluorine,
R4, R5,R6, R7 and RS are the same or different and are each independently a
hydrogen atom, -( Cy-Cg)-alkyl, -0 C3-Cg)-cycloalkyl, OH,
-CN, -NOh, -0-(C1-Cg)-alkyl, -0-(C3-C)-cycloalkyl,
(Cyy-Capy-alkylene-(CO)-N(R21)-R22, -802CH;. -SO2CF3,
—(CO-C4)-alk}-'lene-C‘.(C))-O-RZ1,. halogen, -SFs,
«(Cy-Cyp-alkylene-C(O)-R21, ~(Cy-C gralkylene-N(R21)-R22,
«(Cy-C.g)-alkylena-N(R21)-C(0)-R22, -(C1-Cg)-alkylene-O-(Cy -Ci)-alkyl,
+(C-Cg)-alkylene-O-(Cy -C;)-alkylene-0-(Cy -Cg-alkyl, -Si[-(C1-Cy)-alkyl]a,
-(Cy-Cg)-alkylene-O-(Cy-C yralkylene-(C 3-Ci)cyelnalkyl,
-(CO-Cd')-a]kylcue-O-(C(,-C({i-a.lkylene»l’c5‘-C 14)-aryl where aryl is unsubstituted or
mono-, di- or trisubstituted independently by -Cb-(fCl-Cg)-aﬂdl, «(C1-Cg)-alkyl. OH,
«(('3-Cg)-cycloalkyl or -0-(C3-Cg-cyeloalkyl, or -( C4-Cq5)-Het where Het is
unsubstituted or mono-, di- or trisubstituted independently by -O-( C1-Cg)-alkyl,
L(C1-Cyy-alkyl, OH, «(C 3-Cr-eyclualkyl or -0-( C3-Cg)-cycloalkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
{risubstituted independently by -(C'1-C.y)-alkyl, -(C3-Ci)-cycloalkyl, OH, -0-(C1-

C6)-alkyl, «(Cg-C14)-aryl where aryl is unsubstituted or mono-, di-, tri-, tetra- or
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pentasubstituted independenily by halogen,
-(C1-Cq)-alkyl, -(C3-Ceg)-cycloalkyl, OH, -O-(C 1-Cg)-alkyl or
-0-(C3-Cg)-cycloalkyl,
-(C4-C15)-Het where Het is unsubstituted or mono-, di-, tri-, tetra- or pentasubstitated
independently by halogen, ~(C1-Cyy)-alkyl,
-(C3-Cg)-cycloalkyl, OH, -0-(C1-Cir-alkyl or -0-(C3-Cg)-cycloalkyl, or
-0-(C3-Cg)-cycloalkyl, or
where some or all of the h;vdrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine,
with the proviso thai at least one R4, RS, R6, R7 or RS is not a hydrogen atom, or
R4 and RS, RS and R6, R6 and R7 or R7 and RS, together with the ring atoms to
which they are ach bonded, form a 5- o S-membered ring, where the ring consists
only of carbon atoms or 1. 2 or 3 of these atoms are replaced by nitrogen, oxygen or
sulfur atoms, where the ring is unsubstituted or mono- or disubstituted mdependently
by
-(C1-Ca-alkyl, -(C3-Ci)-cycloalkyl, OH, -0-(C1-Cg)-alkyl or
-0-(Cy-Cg)-cycloalkyl, where some or all of the hydrogen atoms in the 5- to S-
membered ring formed, and in alkyl or eyeloalkyl, may be replaced by fluorine,

R21 and R22 are each independently a hydrogen atom, -(C1-Cg)-alkyl,

- (C3-Cg)-cycloalkyl, «(Cy-Cy-alkylene-(Cy-Cp g)-aryl where aryl is unsubstituted or

mono-, di- or trisubstituted independently by

-0-(C1-Cg)-alkyl, C-C g)-alkyl, OH, -(C3-Cs)-cycloalkyl or
-0-(C3-Cg)-cycloalkyl,

~(Co-Cy)-alkylene-(Cy-Cy 5)-Het where Het is unsubstituted or meno-, di-, tri-, tetra-
or pentasubstituted independently by halogen,

-(C1-C)-alkyl, -(C3-Co)-eyeloalkyl, OH, -1-(C-Ce)-alyl or
-0-(C3-Cg)-cycloalkyl,

-S07CH3 or -S0,CF3,

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
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replaced by fluorine, or

291 and R22 in the "M(R21)-R22" and "N(R21)-C(O)-R 22" fragments represent a S-
to S-membered ring which is formed together with the nitrogen atom "N" or the "N-
C(O)" group to form cyclic awines, imides or lactams which contain up to 2 firther
hetercatoms from the group of N, O and §, where the ing is unsubgtituted or mona-
or disubstituted independently by -(C1-C4)-alkyl, -( C3-Cg)-cycloalkyl, OH, -0-(Cq-
Cg)-alkyl or -0-(C3-C g)-cycloalkyl, where some or all of the hydrogen atoms in the
5- to S-membered ring formed, and in alkyl or cycloalkyl, may be replaced by

fluorine.

A compound of the formula I as claimed in claim 1 or 2, wherein

Q1, Q2 and Q3 are the same or differant and are each independently a hydrogen atom,
-(Cy-Cg)-alkyl or -(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms in
alkyl or eycloallzyl may be replacad by flucrine,

R1, R and R3 are the same or different and are sach independently

a hydrogen atom, -(Cy-Cg)-alkyl, ~C3-C)-cycloalkyl, -0-(C1-Cg)-alkyl,
-0-(C3-Cg)-vycloalkyl, -(C-C.q)-alkylene-CrO)-N(R11-R12,
~(Cy-Cgp-alkylene-C(0)-O-R11, - Cy-C prralkylene-C{O)-R11,
«(Cp-C4)-alkylene-N(R11)-R12, «(Co-C pralkylene-NR11)-C(O)-R12,

halogen, OH, -CN; -N0», -$01CHy, -8i[-(C1-Ca)-alkyl]3,
-(C1-Cg)-alkylene-O-(C1-Cg)-alkyl, -0-(C1-Ci)alkylene-0-(Cy-Cy)-alkyl,
~0-(Co-Cp)-alkylene-(Cg-Cp4)-aryl. -0 C1-C.p-alkylene-( C3-Cg)-cycloalkyl,
«(C4-Cy35)-Het or -0-(C1-Cg)-alkylene-0-(Cq -Cg)-alkylene-0-(C1-Ci)-alkyl,
where alkyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- or
trisubstituted independently by ~{C1-Cqr-alkyl, C3-Cg)-cycloalkyl, OH, -0-(Cy-
Cg)-alkyl or -0O-(C3-Cg)-¢ yeloalkyl, or

where some or all of the hydrogen atoms in alkyl, alkylene or cycloatkyl may be
replaced by fluorine,

with the proviso that at least one R1, R2 or R3 is not a hydrogen atom or

R1 and R2 or R2 and R3, together with the ring atoms to which they are each bonded,
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form a ring selected from the group of 2,3,3,5,7, S-hexahydro-1,2,3a,4,5,8-hexaaza-
ch"lopcnm[b]naphthale-ne; 20,7 S-tetrahydro-3H-3-0xa-1,2,34,4,8 -pcnt.urny
cyclopenta[blnaphthalene; 2,3.6,7-tetrahydro-3,2-dioxa-1,2, 30, 4-tetraaza-
cyclopentafblnaphthalene; 2,3,6,7-tetrahydro-SH-S-oxa-1,2,3a,4,5-pentaaza-
L\’Cl(.)l_'bﬂtil[b]]_hlphth'llenk, ,0,7,S-tetrahydro-3H-5-thia-1,2,3a, +4,8-pentaaza-
cyclopenta[b]naphthalene; 2,3,6,7,8.9-hexahydro-1,2,3a,4,6,9-hexaazacyclopenta[a]-
naphthalene; 2,3-dihydro-5,7-dioxa-1,2,3a,4-tetraaza-s-indacene; 2,6,7,S-tetrahydro-
3H-cyclopentafe][1,2,Htiazolo[4,3-blpyridarine; 2,7,8,9-tetrahydro-3H-
cyclopenta[d][1,2,4triazolo[4,3-b]pyridacine and 2,3,6a,%-tetrahydro-
[1,3]divxolo[4,5-d][1,2,4]triazolo[4,3-b]pyridazine, where the ring is unsubstituted or
meno- of disubstituted independently by -(Cy-C g)-alkyl, «(C3-Cgr-cyeloalkyl, OH,
-0-(C1-Ci)-alkyl or -O-(C3-Cg)-cycloalkyl, where some or all of the hydrogen atoms
in alkyl or cycloalkyl may be replaced by fluorine,

R11 and R12 are each independently a hydrogen atom, -(Cy-Cg)-alkyl,
~C3-Cel-cycloalkyl, (Cy-C g1-alkylene-(Cg-Cpy)-arvl,
~(Cp-Cyir-alkylene~(Cy-Cq 3)-Het, -SO~CH3 or -SO2CF3,

where some or all of the hydrogen atoms in alkyl, alkylene or cycloalkyl may be
replaced by fluorine, or

R11 and R12 in the "N(R11)-R12" and "N(R11)-C(0)-R12" fragments represent a 3-
to S-membered ring, selected from the group of azetidinyl, pyrroliding, piperidinyl,
piperazinyl, azepinyl, morpholinyl, thismarpholinyl, pyrrolidine-2.3-dionyl,
piperidine-2,6-dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-
onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the ring i3
unsubstituted or mono- or disubstituted independently by -(Cy-C q)-alkyl, (C3-Cg)-
cycloalkyl, OH, ‘

-0-(C1-Cg)-alkyl or -O-(C3-Cglcyeloalkyl, where some or all of the hydrogen atoms
in alkyl or cycloalkyl may be replaced by finorine,

R4, R5,R6,R7 and RS are the same or different and are each independently a
hydrogen atom, -(C-Cg)-alkyl, (C3-Cg)-cycloalkyl, OH,

-CN, -NO2, -0-(C1-Cg)-alkyl, -O-(C3-Cg)-cycloalkyl,
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-(C0-C4)—alkylene—(C‘.Q)-N(I‘Q1)— R0 -SOHCH3, -S01CF3,
*(CQ-C4)~alkylene.—C(0')—O-R21 . halogen, -SF5,
(Cg-Cq)-alkylene-C()-R21, ~( Cp-Cop-alkylene-NR21)-R22,
-(Cy-Cyy-alkylene-1¥ (RZI)-C(O}-R’ZE, -(C.l-C.g)-allylene-O-(Cl-C.;)-a]kyl,
{(Cg-Ce)-alkylene-0-(C1-Cg)-alkylene-0-(C1-Cel-alkyl, _Si[-(C-C4)-alkyl]3,
-(CO-Cs)-alkylcne-D—(C‘. 1-Cp)-alkylene-( C3~C.;,)-cycloalkyl,.
(Cy-Cg)-alkylene-O- Cg-Co-alkylene-( C-Cra)aryl or (C4-Cq 5)-Het,
where allyl, alkylene and cycloalkyl are each unsubstituted or mono-, di- o
trisubstitutzd independently by ~( Cq-Cyp-alkyl, - (C3-Ci)-cycloalkyl, OH, -0-(Cq-

Cg)-alkyl, «(2g-C14)-aryl where aryl is unsubstitvted or meno-, di-, tri-, tetra- or

- pentasubstituted independently by halogen,

(0)-Cy)-alkyl, -(C3-Ce)-cycloalkyl, OH, -0-{C1-Cg)-alkyl or
-.O-(C3-C6)-cycloalkyl,

-(C4-Cy5)-Het where Het is unsubstituted or mona-, di-, tri-, tetra- or pentasubstituted
independently by halogen, -(Cq-Cy-alkyl, |

{(C3-Cg)-cyeloalkyl, OH, -0-(Cy-Ci)-alkyt o -0-{(Ca-Ciy)-cycloalkyl. or
-0-(C3-Cg)-cycloalkyl, or |

where some or all of the hydrogen atoms in aikyl, alkylene or cyeloalkyl may be
replaced by ﬂuoﬁne,

with the proviso that at least one R4, RS, R, R7 or RS isnot a hydrogen atom, or

R4 and R3, RS and R6, R6 and R7 or R7 and RS, together with the ring atoms to
which they are each bonded, form a 5- to %-memibered ring selected from the group of
2,3-dihydrobenzc»[1,4]dio:~;in; 3 4-dihydro-2H-benzo 1 Aoxazine; 1.2,3.4-
tetrahydroquinoxaline; benzo[1 Jldioxele: 3,4—di]1ydro—2H—benzo[1,4]thiazine and
2,3,45 -tetrahydro-1H-benzafb][1,4] diazepine,

where the ring is unsubsﬁtﬁted or mono- or disubstituted mdependently by -(C1-Cyq)-
alkyl, -(C3-C)~cycloalkyl, OH, -0-(C1-Cy)-alkyl or -0-(C3-Cgr-cycloalkyl, where
some or all of the hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine,

R21 and R22 are each independently a hydrogen atom, - C1-Cg)-alkyl,
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(C3-Ci)-cyeloalkyl, -( CirCy)-alkylene-(Cg-Cy.g)-aryl,
-(Cp-Cy)-alkylene-(C4-Cy 5)-Het, -SO~CHj3 or -805CF3,
where some or all of the hydrogen atoms in alkyl, alkylene or eycloalkyl may be
replaced by fluorine, or
R21 and R22 in the "N(R21)-R22" and "N(R2 1-Ci0)-R22" fragments represent a 5
to 8-membered ring selecied from the group of azetidinyl, pyrrolidinyl, piperidinyl,
piperazinyl, azepinyl, morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl,
piperidine-2.6-dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-
onyl, piperidin-2-onyl, piperazin-2-onyl and morpholin-3-onyl, where the ring is
unsubstituted or mono- or disubstituted independently by -(C1-C.y)-alkyl, -(C3-Cg)-
cyeloalkyl, OH, -0O-(C1-C)-alkyl or -0-(C3-Ci)-cycloalkyl, where some or all of the

hydrogen atoms in alkyl or cycloalkyl may be replaced by fluorine.

A compound of the formula I as claimed in ¢laims 1 to 3, wherein

Q1, Q2 and Q3 are the same and are each a hydrogen atom,

R1, R2 and R3 are the same or different and are each independently

a hydrogen atom, -(C-Cg)-alkyl, -0-(Cy-Cy)-alkyl, -O-(C3-Cg)-cycloalkyl,

~( C(,—C.4)-all:ylene-C(O)-N(Rl 1)-R12, «Cy-Cpr-alkylene-N(R11)-R12, halogen,

~O-( C1—C,5)-alk'ylene—0-(C]-Cd)-a]}:yl, -0-(Cy-Cy)-alkylenephenyl or
-0-(C1-Ce)-alkylene-0-(C1-Cg)-alkyl ene-0-(Cy-Cg)-alkyl,

where alkyl or alkylene is in each case unsubstituted or meno- or disubstituted by -O-
(C1-Ce)-alkyl,

where some or all of the hydrogen atoms in alkyl or alkylene may be replaced by
fluorine,

with the proviso that at least one R1, R2 or R3 is not a hydrogen atom,

R11 and R12 are each indepéndently i hydrogen atom or -(C-Cg)-alkyl, or

R11 and R12 in the "N(R11)-R12" fragment is a 5- to S-membered ring selected from
the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl, imidazolyl,
morpholinyl, thiomorpholinyl, pyrrolidine-2.5-dionyl, piperidine-2,6-dionyl, '

piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-onyl,
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piperazin-2-onyl and morpholin-3-onyl,
R4, RS, R6G, R7 and RS are the same or different and are each independently
a hydrogen atom, -(C-Cg)-alkyl, OH. -0-(C-Cg)-alkyl, halogen, -SFs5,
-(Cg-Cp-alkylene-N(R21)-R22, «Cy-Cqralkylene-N(R21-C(O-R22, -CF3,
«{Cg-Cgralkylene-0O-(Cy-Cg)-alkylene-0-(C1-Cg)-alkyl,
-(Co-Cg)-alkylene-0-(C1-C -alkylene-(C3-Cg)-cyeloalkyl, or
-(C-Cg)-alkylene-0-(Cqy-Cg)-alkylenephenyl,
where alkyl or alkylene is in each case unsubstituted or mono- or disubstituted by
-0-(C1-Ce)-alkyl,
with the proviso that at least one R4, RS, RA, R7 or RS is not a hydrogen atom, or
R4 and RS, RS and RG, R6 or R7 or R7 and RS, iogether with the ring atoms to which
they are each bonded, form a five- o eight-membered ring selected from the group of

2,3-dihydrobenzo[1,4]dioxin; 3,4-diliydro-2H-benzo[1,4]oxazine; 1,23, 4-tetrahydro-

it

e ]

quinoxaline; benzo[1,3]dioxole; 3,4-dihydro-2H-benzof1,4]thiazine and 2,3,4,5-
tetiahydro-1H-benzo[b][1,4]diazepine,

where the ring is unsubstituted or monao- or disubstituted by -(C1-Cy)-alkyl,

R21 and R22 are each independently a hydrogen atom or

-(C1-Cg)-alkyl, or

R21 and R22 in the "N(R21)-R22" ﬁ';lgll'nellt represent a 5- to S-membered ring
selected from the group of azetidinyl, pyrrolidinyl, piperidinyl, piperazinyl, azepinyl,
imidazolyl, morphoelinyl, thiomerpholinyl, pyrrolidine-2.5-dienyl, piperidine-2,6-
dionyl, piperazine-2,6-dionyl, morpholine-3,5-dionyl, pyrrolidin-2-onyl, piperidin-2-

onyl, piperazin-2-onyl and mq:=rpholh1-3{|nyl.

A compound of the formula T as claimed in claims 1 to 4, wherein the compound of
the formula I is selected from the group of 2-(6-chloro-3-imino-[1,2 A}triazolof4,3-
b]pyridazin-2-y1)-1-(3,5-di-tert-butyl-4-hydroxyphenyljethanone, 1 N 3-teri-butyl-1-
methoxy-S-morpholin-4-ylphenyl)-2-(3-imino-6-isopropoxy-[ 1,2,4]triazolof4,3-b]-
pyridazin-2-yl)ethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-yiphenyl)-2-(3-

imino-a-methoxy-[1,2,4triazolo[4,3-b]pyridazin-2-ylethanone, 2-(6-ethoxy-3-imino-
. . p ' .

94
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[1,2,4]triazolo[4,3-b]pyridazin-2-yl)-1-(4-methogy-3-morpholin-4-yi-5-trifluoro-
methylphenyljethanone, N-[3-[2-(6-cthoxy-3-imino-{1,2,4]triazolol4,3-b]pyridazin-2-
ylhacetyl]-5-(pentafluorosulfanyljphenyl}-N-methylacetamide, N-[3-[2-(6-ethoxy-3-
imino-{ 1,2,4)triazolo[4,3-b]pyridazin-2-yl)acetyl]-5- .
(pentafluorosulfanyljphenylJacetamide, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-
ylphenyl)-2-(6-ethoxy-3-imino-[ 1,2, 4]iriazolo[4,3-b]pyridazin-2-yl)ethancne, 1-(3-
tert-butyl-4-methox y-5-morpholin-4-ylphenyl)-2-(6-cyclopentyloxy-3-imino-
[1,2,4]triazalo[4,3-b]pyridazin-2-yl)ethanome, 1-(3-tert-butyl-4-methoxy-5-
morpholin-4-ylphenyl)-2-(5-cyelobutoxy-3-imino-[ 1,2,4]triazolo[4,3-b]pyridazin-2- .
yl)ethanone, 1-(3-tert-butyl-4-methoxy-S-morpholin-4-ylphenyl)-2-(3-imino-6-
phenoxy-[1,2,4]triazolo[4,3-b]pyridizin-2-yl)ethanone, 2-(6-benzyloxy-2-imino-

(1,2, 4jtriazolo[4,3-blpyridazin-2-y1)-1-(3-tert-butyl-+-methoxy-S-morpholin-4-
ylphenyl)eihancone, 1 -(3-tert—butyl--l-me.l'hoxy-5-mmpimlin—4-y1phenyl)-2-( 6-
cyclohexyloxy-3-imino-[1,2,4]riazolo4,3-b]pyridazin-2-yhethanone, 1-( 3-tert-butyl-
$-methoxy-3-morpholin-4-ylphenyl)-2-[3-intino-6-(2,2,2-triflucreethoxy)-
[1,2,4]triazolo[4,3-blpyridazin-2-yl]ethanone, 1-(3-tert-butyl-4-methoxy-5-
marpholin-4-ylphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4}triazolo[4.3-
blpyridazin-2-yl]ethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-viphenyl)-2-(6-
eyclopropylmethoxy-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-yl)ethanone, 2-[6-(1-
ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1]-1-[3-methylamino-5-
(pentafluorosalfanyl)phenyl]ethancne, 2-[6-»(1-ed1y1pfopoxy)—3-imho-
[1,2,4]triazclo[4,3-b]pyridazin-2-y1]-1-[3-methoxy-5-

(pentafluorcsulfanyl yphenyljethanone, 1-(3-tert-butyl-5-ethoxymethylphenyl)-2-[6-(1-
ethylpropoxy)-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1]ethanone, 1 -(3-tert-butyl-
3-cyclopropylmethoxymethylphenyl)-2-[6-(1-ethylprapoxy)-3-imino-
[1,2,4]triazolo{4,3-b]pyridazin-2-yl]ethancne, 1+ 3-tert-butyl-4,5-diethoxyphenyl)-2-
[6-(1-ethylpropexy)-3-imino-{1,2,4]irazolo[4,3-b]pyriduzin-2-yljethanone, 1-(3-tert-
butyl-3-ethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[1 2 Atriazolo[4,3-b]pyridazin-
2-yl]ethanone, 1-(3 -tert-butyl-5-propoxymethylphenyl)-2-[6-(1 - zthylpropoxy)-3-
imino-[1,2,4]triazolo{+,3-b]pyridazin-2-yljethanone, 1-(3-tert-butyl-4,5-
bis(eyclopropylmethoxy)phenyl)-2-{6-(1-ethylpropoxy)-3-imino-{1 2 Atriazolo[4.3-
blpyridazin-2-yl]ethanone, 2-[6-(1-¢thylpropoxy)-3-imino-[1 2 Htriazolo[4,3-
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* blpyridazin-2-y1}-1-(3-methoxy-5-trifluoromethylphenyljethanone, 1-(3-tert-butyl-3-

methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[ 1 s AHiriazolo[4,3-bjpyridazin-2-
yllethanone, 1-(3-tert-butyl-5-cyclopropylmethosyphenyl)-2-[6-(1 -ethylpropoxy)-3-
imino-[1,2,4]triazilof4,3-b]pyridazin-2-yl]ethanone, 1-(3-tert-butyl-5-cyclobutyl-
methoxyphenyl)-2-[A-(1-ethylpropoxy)-3-imino-[1,2,4]iriazolo[4,3-b]pyridazin-2-
yllethanone, 1-(3-benzyloxymethyl-5-tert-butylphenyl)-2-[65-( 1-ethylpropoxy)-3-
imino-{1,2,4]triazolo[4,3-blpyridazin-2-yl]ethanone, 1-(3-cyclo-hexylmethoxy-4,3-
dimethoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-[ 1,2,4)triazolo[4,3-b]pyridazin-2-
yllethanone, 2-(6-butoxy-2-imino-[1,2,4]triazolo(4,3-b]pyridazin-2-yl)-1 -(3-tert-
butyl-S-methoxymethylphenyl)ethanone, 1-(3 -chloro-3-methoxyphenyl)-2-[6-(1-
ethylprc»poxy)-?»-mﬁno-[1ﬁ2,4]triazolo[—l,l%-b]pyridazin~2-yl]eﬂlanoue, 1-(S-tert-butyl-
4-methyl-34-dihydro-2H-benzo[ 1 4joxazin-G-yl)-2-[6-( 1 -ethylpropoxy)-3-imino-

[1,2 A]triazolo[4,3-b]pyridazin-2-yljethanone, 1 ~(3-tert-butyl-4-methosy-3-
morpholin-4-ylphenyl)-2-(3-imino-6-piperidin-1-yl-[1 2, 4inazolo[4,3-b]pyridazin-2-
yhethanone, 1-(3-tert-butyl-+-methoxy-3-morphol in~4-ylphenyl)-2-(6-diethylamino-
3-imino-[1,2 Atrazolo[4,3-b]pyridazin-2-yl)ethanone, 2-[6-(1 -ethylpropoxy)-3-
imine-[1,2,4}triazolo[4,3-b]pyridazin-2-y1]-1-(3-isopropyl-3-
methoxyphenyl)ethanone, 1-(3-cyclohexylmethoxy-5 -ethoxyphenyl)-2-[6-(1-
ethylpropoxy)-3-imine-[1,2,4]triazolo[4,3-b]pyridazin-2-yljethanone, 1 -(3-bromo-3-
methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imine-[ 1 2 Atriazolol4,3-b]pyridazin-2-
yljethanone, 1-[2-(3,3-dime ﬂJylblltc»x3rj~5 -methoxyphenyl]-2-[6-(1-eihylpropoxy)-3-
imine-[1,2 Ajtriazolo]4, 3-h]pyridazin-2-vl]ethanone, 1-[3-(3,3-dimethylbutoxy)-3-
ethoxyphenyl]-2-[6-(1-ethylpropoxy)-3-imino-[1,2,4] triazolo[4,3-b]pyridazin-2-
yl]ethanone, 1-( 3-('yclc'hexylmetho,*:y-S;metho:‘:yphenyl)-2-[6-(1-ethylpropoxy)-S-
imino-[1,2 4]triazolo[4,3-b]pyridazin-2-ylJethancne, 1-(3-bromo-4,5-
dimethoxyphenyl)-2-[6-(1-cthylpropoxy)-3-imino-[ 1,2,4]iriazolo[4,3-b]pyridazin-2-
yllethancne, 2-(A-diethylanyino-3-imino-[1,2,4]triazolo[4,3-b]pyridazin-2-y1)-1-[3-
methoxy-5S-(pentaflucrosulfanyl)phenyljethanone, 1-(3-tert-butyl-4-methoxy-3-
morpholin-4-ylpheny!l)-2-(3-imino-6-merpholin-4-yl-[1,2,4]triazolo[4,3-b]pyridazin-
2-yDethanone, 1-(3-tert-butyl-4-methoxy-5-morpholin-4-ylphenyl)-2-(§-chloro-3-
imina-S-methyl-[1,2 4]triazolo[4,3-b]pyridazin-2-yljethanone, 1-(3-tert-butyl-4-

methoxy-5S-morpholin--ylphenyl)-2-(5-imidazol-1-yl-3-imino-[ 1,2,4]triazolo[4,3-
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blpyridazin-2-yljethancne, 1-(3-bromo-2, 3-dimethacyphenyl)-2-[6-(1-ethylpropoxy)-
3-imino-{1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethanone. 1-(3-tert-butyl-5-
methoxypheayl)-2- (3-imine-6-[2-(2-methoxyethoxy)jethox y}-[1.2,4]triazolo[4.3-
b]pyridazin-2-yl}eihanone, 1-(3-chloro-4,5 -dimethoxyphenyl)-2-[6-(1-ethylpropoxy)-
3-imino-[1,2,4]triazolof4,3-b]pyridazin-2-yljethancne, 1-(3-tert-buiyl-4-methoxy-5-
morpholin-4 -ylphenylj-..-(‘o-diethyl:mﬁno-i%-iminous—mel‘hyl-[1,2,4]triazolo[4,3-
b]pyridazin-2-yl)ethanone, 1-[3-ten-butyl-S-(‘Z-meiho}:ye.th«:vxy)phenyl]-2-[6-( 1-
ethylpropoxy)-3-imino-[1,2,4] griazolof4.3-b]pyridazin-2-yljethanone, 1-(3 ~tert-butyl-
5-1nc.tho3:yphenyl)—2-[3-imino-G-(Z-meﬂl(v};ye.l'lwxy)-[1 2. Htriazolof[4,3-b]pyridazin-
2-yl]ethanone, 1-("«‘-tert-butyl-ﬁ—metho:-:vmetlndplmnvl)-2-[3-imjnc--6-( 2-
methoxyethoxy)-[1,2,4]riazola[4,3-b]pyrid: azin-2-ylJethanone, 2-[6-(1-
ethylpropoxy)-3-imino-[1,2,4]triazalo[4,2-b]p yridazin-2-y1]-1-[3-marpholin-4-yl-5-
(pentafluorosulfanyl)phenyljethanone, 1- (3-tert-butyl-+-methoxy- ‘i-morphulm-4-
ylphcnyl)- ~(6-ethoxy-3-imino-S-meihyl- [1,2 4]trazolo[4.3-b]pyridazin-2-
ylheths ina e, 2-[6-(1-ethylpropoxy)-3- iminc-S-methyl-[1,2 4]triazolo[4,3-b]pyridazin-
._-yl]-1-(:-me.lhoxy-3-pentaﬂuulusulf.mylp]m..nyl)u.ﬂmnune 1-(3-tert-butyl-4-
methoxy-5 —morpholin--l-ylphe.nvl'p-"-('6—c.hlc-ro-3-'hnjno-[1,-A]mabulo[—’l.i%-b]

pyridazin-2-yljethanone, 1-[3- -tert-butyl-5-(2-methoxyethoxyme thylphenyl]-2-[6-(1-
ethylpropoxy)-3-imino-[1,2,4]iriazolo[4, 3-b]pyridazin-2-yljethanone, 2-{6-(1-
ethylpropoxy)-3-imino-[ 1,2, 4}riazolel4,3 bpyridazin-2-y1]-1-[3-( 2.methoxyethoxy)-
5-(pentaflucrosul fanyl)phenyl Jethanone, 2-(G-ethoxy-3-iminc-8-methyl- '
[1,2,4]}triazolo{4,3-b]pyridazin-2-yl)-1- [3-methoxy-5-
(pentafluorasulfanyljphenyljethanone, 2-[6-(1-ethylpropoxy)-3-imino-
[1,2,4]triazolof4,] 3-b]pyridazin-2-y1]-1-[3-(3 -methoyypropoxy)-S-
(pentaflucrosulfanyl)phenyl]ethanone, N N-diethyl-2-[2-(3-teri-butyl-4-methoxy-3-
morpholin-4-ylphenyl)-2-oxoe thyl}-6-chloro-3-imine-2,3- -dihydro-[1,2,4)triazolo[4.3-
blpyridazine-§-carboxamide, N.N-diethyl-6-chloro-3-imino-2- 2-[3-methoxy-5-

' (pe.ntaﬂuomstﬂfauyl)phenyl]-2-oxc»eiihy1}-2:3-djhydm-[1,2,4]tnazolo[4,3-

b]pyridazine-S-carboxamide, 2-(6-ethyl-3-imino-[1 2 Atriazolo]4,3-b]pyridazin-2-y1)-
1-[3-mcthoxy-s-(peutaﬂuorosdfanyl)phenyl]eﬂmnone., 1-(3-tert-butyl-4-methoxy-5-
morpholin—4-y1phenv1’;-"~(6-ethy1—3-imjno- [1,2,4]iriazolo[4,3 3-b]pyridazin-2-
yl)s,thmum,, 1-[3-text-butyl-5- (J-mutth xypropoxy)phenyl]-2-{6-( 1-ethylpropoxy)-3-
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imino-8-methyl-[1,2,4]iriazolo[4,3-b]p yridazin-2-ylJethanone, 1-[3-tert-buiyl-3-(2-
methoxyethoxy)phenyl]-2-[6-(1-e thylpropory)-3-imino-S-methyl-[ 1,2, 4]triazolof[4, 3-
blpyridazin-2-yljethanone, 1-(3-ter -butyl-5-cyclopropylmethoxyphenyl)-2-[6-(1-
ethylpropoxy)-3-imino-S-methyl-[1 2. A]triazolo[4,3-b]pyridazin-2-yl}ethanone, 1-(3-
tert-butyl-S-methoxyphenyl)-2-[6-(1-ethylpropoxy)-3-imino-8-methyl-
[1,2,4]triazolo[4,3-b]pyridazin-2-yl]ethancme, 1-[3-tert-butyl-5 -(3-
methoxypropoxy)phenyl}-2-[6-(1-cthylpropoxy)-3-imine-7-methyl-

[1,2 4]triazolo[4,3-b]pyridazin-2-yl]ethanone, 2-(6-chloro-3-imino-7,8-dimethyl-
[1.2.4]tiazolo[4,3-b]pyridazin-2-y1)-1-[3-methoxy-3-
(pentafluorosulfanyl)phenyl]Jethanone, 1-(3 ~tert-butyl-4-methoxy-3-morpholin-4-
yiphenyh)-2-(6-chloro-3-imino-7,8-dimethyl-[ 1 Q4 triazolo[4,3-b]pyridazin-2-
yDethanone, N,N-diethyl-6-chloro-3-imino-2- {2-[3-methoxy-3-(pentafluorosul fanyl)-
phenyl]-2-oxoethyl}-2,3-dihydro-[1,2,4] triazolo[4,3-b]pyridazine-7-carboxamide,
N,N-diethyl-2-[2~(3-tert-bu tyl-4-methoxy-S-morpholin-4-ylphenyl)-2-oxoethyl]-6-
chloro-3-imino-2,3-dihydro-[1.2,4] triazolo[4,3-b]pyriduzine-7-carboxamide, 1-[3-tert-
butyl-5-( 3-methoxypropoxy)phenyl]-2-(6-cthoxy-3-imino-7-methyl-

[1,2. 4])triazolo[4,3-b]pyridazin-2-yl)ethanone or 1-[3-tert-butyl-3-(2-
methoxyethoxy)phenyl]-2-[6-(1 -ethylpropoxy)-3-imino-7-methyl-[ 1,2, 4]triazolof4,3-

b]pyridazin-2-yljethanone.

A medicament. characterized by an effective content of at least one compound of the
formula I as claimed in cne or more of claims 1 to 5 together with a pharmaceutically
snitable and physiologically compatible carrier, additive and/or other active

ingredients and excipients..

The use of the compound of the formula I as claimed in one or more of claims 1 to 5 for
use in a methed for prophylaxis, secondary prevention and treatment of all of those
disorders associated with thrombaoses, embolisms, hypercoagulability, fibrotic changes

or inflammatory disorders.

The use as claimed in claim 7, which is applied io myocardial infarction, angina

pectoris and other types of acute coronary syndrome, stroke, peripheral vascular
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disorders, deep vein thrombosis, pulmonary embolism, embolic or thrombotic events
caused by cardiac arthythmias, cardiovascular events such as restenosis following
revascularization and angioplasty and similar proccdures such as stent implantations
and bypass operations or reduction of the risk of thrombosis following surgical
procadures such as knee and hip joint operations or procedures leading to contact of
blood with foreign surfaces, such as for dialysis patients and patients with indwelling
catheters or disseminated intravascular coagulation, sepsis and other intravazcular
events associated with inflammation, atherosclerosis, diabetes and the metabolic
syndrome and the sequelae thereof, tunior growth and tumor metastasis, inflammatory
and degenerative articular disorders such as rheumatoid arthritis and arthrosis,
impairments of the hemostatic system such as fibrin deposits, fibrotic changes in the
Jung such as chronic cbstructive pulmonary disease, adult respiratory distress

syndrome or fibrin deposits in the eye following eye operations or prevention and/or

- {reatrnent of scarring.

A process for preparing the compound of the formula T as claimed in one or more of

claims 1 to 5, which compnses

a) reaciing a compound of the formula II
Q3 o R4 RS
W
rRe  (N)
o)
R8 R7

where R4 10 RS, Q2 and 3 are each as defined in formula Tand W is chlonide,

bromide, mesylate or tosylate with a conpound of the formula 1T

H-a1
R1 /N\N/é
N ()
X N

R2
R3
where R1, R, R3 and Q1 are each as defined in formula I, with or without addition of
base, in a solvent to give a compound of the formula I, or

b) reacting a compound of the formula VII
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. jH . . /01
RI. Mo, o5 o FE‘_\F\E | RI... }:,V_N(.‘N,J/‘ Q_SX R4 RS
‘l\ /I‘J—A(, TN + O1—W' —— l |.§ N ):.—\
S Y Ry M T
0 X Vill) . O —=
o R’ R Coro0 Y

where R1 ,R2, R, R4, R5,Re, R7,R3, 01, Q2 and Q3 are each as defined in formula
I with a compound Q-W where W is chloride, bromide, mesylate, tosylate,
methylsulfate or a similar good leaving group, with or without addition of base, to
give a compound of the formula I, or

c) cither isolating the compound of the formula I prepared by method a) or b)in

free form or releasing it from physiologically incompatible salts or, in the case of the

presence of acidic or basic groups, converting it to physiologically compatible salts, or
d separating a compound of the formula T pre svared by method a) or b), or a
2 P \ . :

suitable precurscr of the formula I which, owing to its chemical structure, occurs in
enantiomeric or diasterecaneric forms, into the pure enantiomers or diastereomers by
salt formation with enantiomerically pure acids or bases, chromatography on chiral
stationary phases or derivatization by means of chiral enantiomerically pure
compounds such as amino acids, separation of the diastereomers thus obitained. and

climination of the chiral auxiliary groups.
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Triazclopiridazinas como inhibidorzs dz PAR1, su produccién y su uso como

medicamentos

La invencidn s refisre a nuevos compusstos d= [a férmula |
/Q1

1. _No ///Qz R4 R5

R@lﬂ Xﬁ I

donde cada uno de
R1, RZ, RS, R4, RE, P&, B7, RE, Q1, Q2 y Q32 es como 2 define mas adelantz. Los
compuestos de la fdérmula | tienen actividad antitrombdtica & inhiben especialmanie
el receptor 1 activado por protzasa (PAR1). La invencidn también se refizrs a un
proceso para preparar 2 compuesto ds la fdrmula 1y a su uso como un
medicamento.

El receptor 1 activado por proteasas (PAR1) 25 un receplor de trombina que
pertenece a la clase de los receptorss acoplados a protzina G (GPCR = siglas =n
inglés). El gen d= PAR1 =std situado en 2l cromosoma 5313, consiste en dos
exones y cubre una regién Jde aprocimadamente 27 kb,

El PAR1 se =xpresa, entrs otras, =n 2&lulas endotzliales, oilulas de= la
musculatura lisa, fibroblastos, nsuronas y plaquetas de sangre humana. En las
plajquatas canguingas, PAR1 =3 un receptor importantz de la transmisidn de
sefiales y estd implicado =n el inicio ds la agragaciin de 1as plaquetas sanguinsas.

La activacion d= los PAR s& rzaliza por 12 sliminacidn proteolitica d= parte
del extremo N de los PAR, quedando axpussta de =3ta mansra una nusva
sacuzncia M-tzrminal que activa &l receplor (Pharmacol Fev £4:203-217, 2002).

La coagulaulun sanguinza =5 un proceso para controlar el flujo sanguinzo
qUE 23 &3 encial para la supervivenasia ds les mamiferos. Bl procezo de coagulacion
y la pastarior fragmentacién dzl codguls después de qus t=nga lugar la curacion de
[2 herida comienza despuids del dafio del vaso y s= pueds dividir en cuatro fases:

1. La fase d= constriccidn vazcular: d= 2sta manera g2 reduce la pérdida d=

sangre en el arza danada.

2. La siguisnte fasz es la de la adhesidn de las plaquetas al coldgeno

erpusstn en &l subendotelic. Esta adhesidn primaria a la matriz acliva a las

plaqustas, qus despuss secrstan diversos activadaorss que conducen al
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aumenta de  la  activacién. Estes  activadores  ademas  astimulan el

reclutamiento adicional de nuevas plaquetas hasta 2l sitio Jde la lesidn del

vaso y promusven 13 agregacion de las plaquetas. Las plaquetas se agragan

en =l sitio del dano de la pared d=l vaso y forman un tapdn plaquetario

todavia suslto. La aclivacién de las plaquetas también conduce a la

presentacidn de fosfatidilzerina y fosfatidilinosital a 1o largo de las supsrficias

de la membrana celular, La exposicidn de estos fosfolipidos es esencial para

la unién y activacidn d= los complzjos multisnzimaticos de la cascada d= la
coagulacion.

3. Bl agregado plagustario adn suslto inicialmante ee entrecruza por fibrina.

Si 2l trombo solo comprandes plagustas y fibrina, 23 un trombo blanco: Si
adicionalmants estin pressntes corplsculas rojos de la sangre, &S un
trombo raojo.

4. Después de la curacidn dz ka herida, el trombo se disgrega por 13 acsidn

de la proteina plasmina.

Dos rutas altzrmativas dan lugar a la farmacién de un coagulo de= fibrina, la
ruta intrinszca y la extrinseca. Estas rufas s inician por macanismos diferentzs,
pero en una fase posterior convergen para dar un tramo comdan dz la ruta Jdz la

ascada de 13 coagulacidn. La formacién ds un tromba rojo o un codgulo basada an
una anormalidad Jd= la pared de los vasos sin una herida 2s 21 resultado de la ruta
intrinzeca. La formaciin del codguia ds fikrina como respussta al dafio tisular o 2
una lz2sidn es &l resultado de 12 ruta =xtrinzeca. Ambas rutas incluysn un ndmera
relativamentz grande  Jde proteinas, que se conocen como factorss de la
coagulacion.

La ruta intrins=zca requisre loe factorzz de la coagulacidn VI, 1+ >, Ky Xl
y pracalicreina, cinindgeno dz alto peso molecular, ionss calsio y fosfolipidos de las
plaquetas. Cada una d= estas protsinas conduce a la activacidn del factor X

La ruta intrinzeca se inicia cuando la precalicrzing, cinindgenao de alto peso
molecular factor My M sz unen a una supsrficie cargada negalivaments. Este
momento se denomina faze de sontacto. La exposician al colageno dz la pared del
vaso 28 el estimulo principal dz 1a fase de contacts. El resultado de los procesos de
la fase de contacts es la conversion ds precalicrzing 2n calicreina, que a su vaz
activa al factor NI El factor Xlla hidroliza adicionalmentz la pracalicreina para Jdar

calicraina, de manera que 2 resultado =2 la activacidn. Segdn aumsnta 1a

activacidn del factor M hay una activacién dsl factor ¥l que conduce a una
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litezracion de bradicining, un vasodilatador, De esta man=ra termina la fase inicial di2
vasooonstriccidn. La bradicinina se produce a partir del cinindgeno de alto peso
molecular. En presencia dz ionss Ca™, 2l factor Xla activa =l factor N, El factor [N

S una proenzima, que contiene restos de c-carbariglutamats (GLA, por sus siglas
en inglés) dependizntzs de vitamina K. La actividad serina proteasa se vueslve
svidentz dzepués dz que los jonss Ca®* s¢ hayan unido a =stos restos de GLA.
Varias serina protzasas dz la cascada d= la coagulacidn de la sangre (factores I,
VI, IX y X) contiznen dichos restos GLA dependisntes d= la vitamina K. El factor
IXa escinde el factor Xy conduce a la activacion al factor Xa. La condicidn previa
para la formacién del factor IXa es la formacidn d= un complsjo proteasa a partir de
icnss Ca* y los factores Villa, Da y X sobre la superficiz de las plagustas
activadas. Una d= Ias reaccionss dz las plaquetas activadas 23 la presentacion de
fosfatidileerina y foafatidilinositol a lo largo de las superficies. La formacién del
complzjo protzasa sz hace posible por exposicidn ds estos fosfolipidos. En este
proceso, &l factor VI actda como un raceplor para los factores Da y X El factor
VIIE par bo tanto representa un oofactor en la cascada de 1a coagulacién, La
activacidn del factor VIIE con formaciin del factor VIa, sl receptor rzal, solamenta
requiere una cantidad minima de trombina. Segin aumenta la concentracidn de
trombina, el factor Villa ze sscindz finalmente mas y se inactiva por la trombina.

Esta actividad doble Jdz {a trombina 2n relacidon con el factor VI conduce a la

armacion del complejo protzasa qus es autolimitants y estando localizada de esta
mansra la coagulacidn sanguinea.
El PAR1 y PAR4 juzgan un papel central 2n la activacidn de las plaqustas

o

dz zangre humana por trombina; 1a activacién de =stos receptorss conduce a
camkios morfalidgicos en las plaqustas sanguinzsas, liberacidn dz ADP y agregacién
de las plaquetas dz la sangre (Maturs 3413:26-27, 2001).

Sz describen inhibidorss d= PPAR1, por gjempla, 2n las solicitudss d2
palznte europea EP1321451 0 EP1E91452, en las solicitudes de patznte americana
US €.062.847 y US Z004/1827536 y en la solicitud intsrnacional WO 02/059423.

Los compuestos d= la farmula | musstran una alta inhibizidn especifica dsl
receptor 1 activado por proteasa y son notables, en comparacion con s
compuestos del documento EP12914581, par una mejor permeabilidad ds la
membrana, por gempla a travées de celulas de la pared intestinal, que pueds
contribuir a una mejor biodisponibilidad.

Por 1o tdntu s compussios de la fdrmuala | son adecuados para 21 uso
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profitdctico y terapéutico en seres humanos que padeczn trastornog asociados con
trombosis, embaolias, hipsrooagulabilidad o alteraciones fibrdticas. Son gjemplos de
fales enfermedades trombosis, trombosis venasa profunda, embolias pulmonarss,
infarto  ¢cerebral, infarte  de  miocardio, presién sanguinza  alt2, trastornos
inflamataorios, reumatismn, asma, glomerulonsfritiz u osteoporosis. Los compusstos
de la férmula | pusden emplzarse para la prevencidn secundaria y son adscuados
tanto para la terapia ajuda como para [a terapia a largo plazo.

Los compusstos de la férmula | también pusden emplzarse junto con

ingredientes activos que actdan por principios antitrombdtices diferentzs de PAR1.

1) Por Io tanto, [a invencidn se refisre a un compussto de la fdrmula |
N Q1
R1. _N. //\/ Q2 R4 Rs

~ N Q3
< /NA< ):< (1)
D \r' N //—B\_Z'— R6
R3 O R8 R7

y/o cualquier forma estzrzaisomérica o tautomérica del compussto de la fdrmula |

y/o mezolas de estas formas n cualquisr proporcidn, y/o una sal fisioldgicament:

compatible del compuesta de la férmula |, en la qua

Q1 es un atoma de hidrégeno, -alquila (C-Ce), -cisloalguilo (T3-Cg), -OH, -O-alquilo
(C1-Cg) o -O-cicloalquile (C3-Cg), donde cada uno de alquilo y cicloalquilo
esta sin sustiluir o mono-, di- o trisustituido independizntemente con -alquilo
(C4-Cy), -ciclnalquila (C,-Ce), OH, -O-alquila (54-Cg) o -O-cizloalquils (Cs-Cg),
donde algunas o todas s atomos de hidrdgeno 2n el alquilo o cicloalquile
pusden reemplazarae por flaor,

Q2 y Q2 son iguales o diferentes y cada uno 25 indspendisntemante un &tomo de
hidrégena, -alquilo (C4-Cg) @ -cicloalquilo (C-Cg), donds algunas o todos las
atomos de hidrdgeno en 2l alquilo o cicloaljuilo pusden reemplazarss por
fldor,

R1, F2 y RZ eoniguales o diferentes y cada uno 23 independisntzmsnts
un atoma ds hidrdgeno, -alquila (C4-Ce), -ciclyalquila (C5-Cg), -O-alquila (Cq-
), “O-cicloalquilo (Cz-Cg), -alquilena (C-Cy)-C(O)-M(R11)-R12, -alquileno
(Co-C4)-C(O)-0O-R11, -alquilena  (Cp-Cy)-C(O)-R11,  -alquilzna  (5-C,)-
M(R11)-R1Z, -alquilzno (Te-Cu)-N(F11)-C(O)-R1Z, haldgena, OH, -CH, -MHQO,,
-3QCH;, -SOLCF;, -SFs, -Silalquila (C4-Cy)ls, -alquilzno (C4-Ce)-O-alquilo
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(C4-Cs), -O-alquiil=no (Z4-Cg)-O-alquilo (Cq-Cg), -O-alquilzna (CSe-C,)-arilo (Ce-
Cqy) donde el arile estd sin sustituir o mono-, di- o trisustituido
independizntements con -Q-alquilo (C4-Cg), -alquila (C4-C4), OH, -cicloalquila
(Ca-Ce) o -O-cicloalquilo (Ca-Ce), -O-alquilens (C4-Ca)-cicloalquily (Cs-Cg),
-Het (C4-Cy5), daonde Hst =sta sin suslituir o mono-, di- o trisustituido
independisnt=meante con -alquilo (C4-Cy), -cicloalquilo (C;-Cs), OH, -O-alquilo
(C1-Cg) 0 -O-cicloalquile (C3-Cg), o -O-alquileno (C-Cg)-O-alquilzno (C4-Cg)-
O-alquilo (C4-Cg),
donde cada uno de alquilo, alquilzno y cicloalquilo esta sin sustituir o mono-,
di- o trisustituido independientemants con -alquilay (C4-Cy), -ciclaalquilo (Cs-
Ce), OH, -O-alquila (C4-Cg), -arilo (T6-Cqy) donde el arilo esta sin sustituir o
mono-, di-, tri-, tetra- o pentasustituido indepzndizntzmante con haldgeno,
-alquilo (C4-Cy), -ciclmalquile (C;-Cg), OH, -O-alquilo (C-Cg) © -O-cicloalbquilo
(Cz-Cg), -Hat (Cy-Cy5) donde Het esta sin sustituir o mono-, di-, tri-, tetra- o
pentasustituido  independizntemantz con halégeno,  -alquile (C,-Cy),
-cicloalquilo (C3-Cg), OH, -Q-alquilo (24-C6) o -O-cicloalquila (C;-Cg), o
-O-cicloalquilo (Cs-Cg), 0
donde algunas o todos los atomos de hidrégeno en &l alquilo, alquilzno o
cicloalquilo puedzn reemplazarase por fldor, o

no de ellos ssta
unido, forman un anillo de & a & mismbros, donds &l anillo consiste

gstos atomos se

(18]

Unicament: en atomos de carborno o 1, 2 8 3 d
reemplazan por atomas de nitrégeno, aigeno o azufre, donds &l anillo 25t
sin sustituir o mono- o disustituide independisntemente con -alquilo (C4-Cy),
-cicloalquila (Cs-Te), OH, -O-alquils (C4-Cg) @ -O-cicloalquila (Cs-Ce), donde
algunos o todos loz Atomos de hidrdgens del anillo de & a & miembros

formado, y en el alquilo o cicloalquilo, puedzen resmplazarse por fldar,

cada uno dz R11 y R12 es independientemeants un atomo de hidrdgena, -alquilo

(C4-Cg), -cicloalquilo (C3-Cg), -alquilenc (Co-Cy)-arila (Ce-Cqy) donde =l arilo
gsta sin sustituir o mono-, di- o bisustituide indspendientzmente con -0-
alquilo (Cq-Ce), -alquila (C4-Cy), OH, -cicloalgquily (Ca-Cg) o -O-cizloalquilo
(Cs-Ce), —alquil=na (Co-Cy)-Het (Cy-Cys) donde Het esta sin sustituir o mono-,
di-, tri-, tetra- o pentasuslituido indzpendientemente con haldgeno, -alquilo
(C4-12y), -cicloalquils (S2-Cg), OH, -O-alquila (C-Cg) o -O-cicloalquila (C5-Cg),
~SOCH; 0 -SOLCF;,
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donde algunos o todos los atomos de hidrégeno en 2l alquilo, alquilena o

cicloalquilo pusden reemplazarse por flaor, ©

R11 y R12 en los fragmentos "H(R11)-R1Z2" y "H(R11)-C(O)-R1Z" representan un

anillo dg & a & miembroz que 3& forma junto con el Alomo de nitrégeno "N o
2l grupo "N-C(O)" para formar aminas ciclicas, imidas o lactamas que
contiznzn hasta 2 hatzroatomaos adicionales del grupo de N, Oy §, dande &l
anillo esta sin sustituir o mono- o disustituido independientemente con -
alquilo (C4-Cy), -cicloalquila (C5-Cg), OH, -0-alquilo (C4-Cg) o -O-cicloalquilo
(Cs-Ce), donde algunos o todos los atomos de hidrégeno del anillo de & a 8
mizmbros formado, y en &l alquilo o cicloalquilo, pusden reemplazarse por

flbor,

R4, R5, RG, R7 y RE& son iguales o difzrentes y cada uno e indzpendisntements un

atlomao de hidrégena, -alquilo (Ch-Cg), -cicloalquily (S:-Cg), OH, -CH, -NO,,
-O-alquilo (C4-3g), -O-cicloalquily (Cs-Cg), -alquilend (Ce-Cy)-(C0)-N(RZ1)-
22, ~80:CH;, -SQ;CF;, -alquilzna (Cy-Cy)-C(0)-0O-RZ1, haligeno, -SFs,
-alquilenc (Cy-Cy)-C(0O)-RZ21, -alquilens (Cg-Ci)-N(RZ21)-RIZ, -alquileno (Co-
C4)-N(R21)-C(Q)-RZZ, -alquilzno (C,-Cg)-O-alquily (C4-Cg), -alquilzna (Co-
Ce)-O-algquilzna (C4-Cg)-O-alquila (C4-Cg), -Si[alquila (C4-Cy)ls, -alquilzno (Co-
Ce)-O-alquileno (C-Cy)-sicloalquilo (C3-Cg), -alquilzna (Co-Cg)-O-alquileno
(Co-Co)arilo (Ce-Cyy) donde <l arilo esta sin sustituir o mono-, di- o
trisustituido independisntements con -O-alquilo (C,-Cg), -alquilo (C4-Cy), OH,
-cicloalquilo (Cs-Cs) o -O-ciclaalquilo (C2-Ce), o -Het (C4-Cig) donde Het esta
sin sustituir o mono-, di- o trisustituido independientements con -O-alquilo
(C4-Cg), -alquilo (C4-Cy), OH, -cicloalquile (C;-Cs) o -O-cicloalquila (C5-Cg),
donde cada uno de alquilo, alquilzno y cicloalquilo esta sin sustituir o mono-,
di- o trisustituido indzpendisntzments con -alquilo (C-Cy), -cicloalquila (Cs-
Cs), OH, -O-alquilo (C4-Cg), -arilo (Ce-Cyy) donde el arilo =sta sin sustituir o
maona-, di-, tri-, etra- o pentasustituido independisntsmante con halégeno,
-alquilo (C4-Cy), -cicloalquilo (Cs-Cg), OH, -O-alquile (C4-Cg) o -O-ciclmalquilo
(C3-Cg), -Hat (C4-Cy5) donde Het esta sin sustituir o mong-, di-, tri-, tetra- o
pentasuslituide  indzpendientzmentz con  haldgeno,  -alquile  (C4-Cy),
-cicloalquilo (T5-Cg), OH, -O-alquila (C4-Ce) o -O-cicloalquila (25-Cg),
-0-~(Cz-Cg)-cicloalquilo,

donde algunos o todos loz atomos de hidrdgsno =n 2l aiquiic, alquilens o

cicloalquilo puedsn reemplazarse por fldor, o
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P4y PRE PEyPE RSy RY o R7yPRE junto con los atomos d=l anille a 1os que

cada uno de ellos esta unido, forman un anillo de 5 a 8 miembros, donde el
anillo consiste Gnicarmente en atomos de carbono o 1, 2.4 3 de estos atomas
S& raen 1pla:an por atomos de nitrdgeno, oxigeno o azufre, donde sl anillo
&stla sin sustituir o mono- o disustituido independi=ntzmante con -alquils (Cy-
Cy), -ciclaalquile (Cz-Cg), OH, -O-alquily (C4-Cg) o -O-cicloalquilo (C3-Cs),
donde aljuncs o todos los atomos de hidrégzno del anillo de & a 9
miembros formade, y en el alquilo o ciclealquilo, pusden reemplazarse por

fluor,

cada uno de R21 y RIZ as indepaendizntzmantz un atomo de hidrdgeno, -alquilo

(C4-Cg), —cicloalquile (T3-Ce), -alquilena (Se-C;)-arilo (Cs-Ciy) donde <l arila
esta sin sustituir o mono-, di- o trisustituide independizntements con -O-
alquilo (C4-Cg), -alquile (C-Cy), OH, -cicloalquilo (Cs-Cg) o -O-cicloalquilo
(C3-Cs), -alquilenc (Co-Cy)-Het (Cy-Cys) donde Het esta sin sustituir @ mono-,
di-, tri-, tstra- o pentasustituido independizntzments con haldgeno, -alquilo
(Z4-Cy), -cicloalquilia (Cz-Cg), OH, -O-alquila (C4-Cg) 0 -Q-cicloalquilo (Cz-Cs),
-SOCH; 0 -SOCF;, donde algunas o todos los atomaos de hidndgeno 2n el

alquilo, alquilzno o cicloalquilo pusden reemplazarse por flior, ©

RZ21 y RZ2 en los fragmenios "N(R21)-RZ2" y "H(R21)-C(O)-R2Z" representan un

2)

anillo dz & a & miembroa que s= forma junto con el atomea de nitrdgeno "MN" o
el grupo "N-C(O)" para formar aminas ciclicas, imidas o lactamas quz
contiznzn hasta 2 hateroatomos adicionales del grupa de N, Oy §, donde =l
anilly esta sin sustituir © mono- o disustituido independientzmantz con
-alquilo (S4-Cy), ~cicloalquilo (C5-Ce), OH, -O-alquila (C4-Cg) o -O-cizloalquilo
(C3-Ce), dond= alguncs o todos los atornos de hidrdgena del anillo ds & a 8
mismbros formado, y en 2l alquilo o cizloalguilo, pueden reemplazarse por
flaor.

Se da praferencia a un compuzsto de la farmula | en la que

01, Q2 y Q3 son iguales o diferentzs y cada uno &5 indzpendizntementz un atomo

de hidrdgeno, -alquilo (C4-Cg) o -cicloalquilo (Cx-Cg), donde algunos o todos
los atomosz d= hidrdgeno en &l alquilo o cicloealquila pusden reemplazarse

por flaor,

R1, RZ y F.$ sonigualez o diferentes y cada uno &g independientements

un atomao de hidrageno, -alquilo (C-Cg), ~cicloalguila (Ce-Cg), -O-alguilo (G-
Cy), -O-cicloalquila (Cs-Cg), -alquilzna (Co-Cy)-C(D)-N(R11)-R12, -alquilzno
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(Co-C4)-C(O)-O-R11, -alquilzna  (C-C4)-C(O)-R11, -alquilzno  (Cp-Cy)-
H(R11)-R12, -alquilzno (Ce-C,)-H(R11)-C(0)-R1Z, halégzna, QH, -CN, -NO,,
-SO,CH;, -SO,CF,, -SF;, -Si[alquilo (C4-Cy)ls, -alquilena (C4-C6)-O-alquilo
(C4-Ce), -O-alquilena (C-Cg)-O-alquile (C4-Ce), -O-alquilena (Co-Cy)-arila (Ce-
Cqs) donde el arilo estd sin sustituir o monc-, di- o trisustituido
indepsndisntemente con -O-alquilo (C4-Cg), -alquilo (C4-Cy), OH, -cicloalquilo
(Cs-Ce) 0 -O-cicloalquilo (C3-Cg), -O-alquilens (C-Cy)-cicloalquild (Cs-Cg),
-Het (C4-Cys), donde Hst esta sin sustituir o monc-, di- o trisustituido
independizntzments con -alguil (C4-Cy), ~cicloalquilo (C3-Cg), OH, -O-alquika
(C4-Cg) 0 -O-ciclaalquily (Ca-Cg), o -O-alquilzni (C-Cg)-O-alquilzna (C4-Cg)-
O-alquilo (C4-Cg),

donde cada uno ds alquilo, alquilzno y cicloalguilo £sta sin sustituir o mono-,
di- o trisustituido indspendientzmants con -alquile (C4-Cy), -cicloalquilo (Cs-
Ce), OH, -O-alquilo (C4-Cg), -arila (Ce-C3) donde <l arilo esta sin sustituir o
mona-, di-, tri-, tztra- © pentasustituido indzpendizntzmentz con halégeno,

-alquilo (C4-Cy), -cicloalquilo (Ce-Cg), OH, -O-alquilo (C4-Cg) o -O-cicloalquilo

(Ca-C), -Het (C4-Cyg) donde Hel asta sin sustituir o mono-, di-, tri-, &tra- o
pentasustituida - independientemente con haldgeno,  -alquile (C4-Cy),

~cicloalquila (C;-Cs), OH, -O-alquila (C4-Cg) o -O-cicloalquila (C;-Cg), ©
-O-cicloalquilo (Cs-Ce), ©
donde algunos o todos los Atomos de hidrdgzno en =2l alquilo, alquileno o

cicloalquily pueden rezmplazarss por fldor,

con 12 condicidn de que al menos un R1, R2 0 R2 no 22a un atomo de hidrdgena o

R1yRZ o RZyR2, junty con los atomaos del anillo a los que cada una de ellos 23t

unido, forman un anillo d=2 & a § miembros, donde &l anillo consiste
anicaments en atomos de carbono o 1, 2 & 3 de estos atomos a2
resmplazan por atomos de nitrdégeno, oxigeno o azufre, donds &l anillo =sta
sin sustituir o mono- o disustituids indzpendientzmente con -alquilo (C4-Cy),
-cicloalyuila (Cs-Ce), QH, -O-alquile (T4-C¢) o -O-ciciaalquilo (C;-Cs), donde
algunos o todos los atomos de hidrdgeno en =l anilla d= & a S mismbros, y

en =l alquile o cicloalquilo, pusdzn reemplazarse por flaor,

cada uno de R11 y R12 &3 independizntzmantz un atoma de hidridgeno, -alqguilo

(C1-GCe), -ciclnalquilo (C3-Cg), -alquilzno (Cp-Cy)-ariloe (Ce-Cqy) donde =l arilo
esta sin sustituir o mono-, di- o trisustituido independient=mente con -O-

alquilo (C4-Cg), -alquilo (G4-Cy), OH, -cicicalquilo (Gs-Cg) @ -O-cicloalquilo
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(Cs-Ce), -alquilzno (Co-Cy)-Het (Cy-Cqs) donde Het =sta sin sustituir o mono-,
di-, tri-, tetra- o pentasustituido independient=ments con halégeno, -alquilo
(C4-Cy), -cicloalquilo (Ca-Ce), OH, -O-alquiila (Ci-Cs) o -O-cizloalquilo (Ci-Cg),
-SO,CH; 0 -SO,CF3,
5 donde algunias o todos los atomos de hidrdgeno en =l alquila, aljuileno o
cicloalquilo pusden reemplazarse por fldor, o
R11 y R1Z en los fragmentos "N(R11)-R12" y "N(R11)-C(O)-R1Z" reprasentan un
anille dz & a & miembras que se forma junto con 2l dtomo de nitrdgzno "N" o
el grupo "N-(CO)" para formar aminas ciclicas, imidas o lactamas que
10 contienan hasta 2 heteroatomos adicionales del grupo d= N, Oy S, donde el
anillo esta sin sustituir o mono- o disustituido  independientaments con
-alquilo (C4-Cy), -cicloalquilo (C3-Ceg), OH, -O-alquila (C4-Cg) © -O-ciclaoalquilo
(C:-Cg), donde algunos o todos los atomeos de hidrégzno en <l alquilo o
gicloalquilo pusden reemplazarse por fldor,
15 R4, RE, FE, R7 y RS son iguales o diferentss y cada uno es independisntemeante un
atomo de hidrégeno, -alquila (T4-Cg), -cicloalquilo (S5-Cg), OH, -CN, -NO,,
-O-alquile (Cy-Cg), -O-cicloalquila (Ca-C), -alquilen (Co-Cy)-(CO)-N(RZ21)-
22, -830:CH;, -S0.CF;, -alquilena (Cp-C,)-C(0)-0-RZ1, haldgeno, -SFs,
-alquilena (Cy-C.)-C(O)-RZ1, -alquilzno (Cy-C.)-N(R21)-RZ2, -alquilena (Co-
20 Cy)-N(RZ21)-C(O)-RZZ, -alquileno (C,-Cg)-O-alquilo (C4-Cg), -alquilzno (Cp-
Ce)-O-alquilznc (C4-Cg)-O-alquilo (C4-Cg), -Si[alquilo (C4-Cy)ls, -alquilzno (So-
Ce)-O-alquilzno (C4-C;)-ciclalquilo (Cs-Cg), -alquileno (Co-Cp)-O-alquilzno
(Co-Ce)-arila (Ce-Cyy) donds =l arilo estd sin sustituir « mono-, di- o
trisustituido independientamants con -O-alquila (C4-Cg), -alquila (C4-Cy), OH,
25 -~cicloalquila (Cz-Cg) o -O-cicloalquilo (Cs-Ce), o -Hat (C4-Cy5) dond= Het esti
sin sustituir o mono-, di- o trisustituide indepzndisntaments con -O-algquilo
(C4-Cg), -alquilo (C4-Cy), OH, -zicloalquila (C3-Cg) o -O-ciclaalquilo (C3-Cg),
donde cada uno de alquilo, alquilens y cicloalquilo esta sin sustituir o mona-,

di- o trisustituido independisntzments con -alquilo (C4-Cy), -cicloalquilo (Cs-

30 Ce), OH, -O-alquila (C4-Cg), -arila (Cg-Cqy) donde =l arilo =sta sin sustituir o
mong-, di-, tri-, tetra- o pentasustituido independizgntzmentz con halégeno,

-alquilo (C4-Cy), -cicloalquilo (C3-Cg), OH, -O-alquila (24-Cg) o -O-cicloalquilo
(Cs-Cg), -Het (C4-Cy5) donde Het esta sin sustituir o mono-, di-, tri-, tetra- o
pentasustituido  indzpendisntzmente con haldgeno,  -alquilo (C4-Cy),

35 -cichoalguilo (C3-Cg), OH, -O-alquila (C4-Ce) 0 -O-cicioalquila (C4-Cg), o
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~O-ciclaalquils (C4-Ce), 0
donde algunos o todos los dtomas de hidrég=no 2n &l alquilo, alquil=no o
cicloalquilo pusden resmplazarse por flbor,

son la condicidn de qus al menos un R4, RE, RA, R7 & RS no sza un atomo de
hidrogeno, o

R4y RE RPAyRE RSy R7 oR7y RS, junto con log dtomoes del anillo a los que
cada uno dz ellos esta unidé, forman un anilio d= & a & miembros, donde <l
anillo consistz dnicamente =0 atomos de carbono o 1, 2 6 3 dz estos atomos
sz reemplazan por atomas d= nitrégeno, oxigeno o azufre, donde el anillo
esta sin sustituir o mono- o disustituido indzpendientzmants con -alquilo (Cy-
Cy), -cicloalquile (C;-Cg), OH, -O-alquilo (C4-Cs) ¢ -O-cicloalquila (Cs-Cs),
donds algunos o todos los atomos de hidrégeno de! anillo 42 & a &
mientbras formado, y en el alquile o cicloalquilo, pusden resmplazarse por
fldor,

cada uno de R21 y R22 es independisntzmente un atoma d= hidrdgena, -alquilo

(C1-Cg), -cicloalquilo (Cs-Cg), -alquilznog (Co-Cay)-arily (Ce-Ciy) donde &l arilo

L

sstd sin sustituir o mono-, di- o trisustituido indepandientemente con -O-
alquilo (C4-Cg), -alquilo (C4-Cy), OH, -ricloalquile (C;-Cg) o -O-cicloalquilo
(C5-Cg), -alquileno (Co-Cy)-Het (C4-Cys) donde Het esta sin sustituir o mono-,
di-, tri-, tetra- o pentasustituido independientzments con halbdgeno, -alquila
(C4-Cy), -tislzalquiio (Cz-Cg), OH, -O-alquila (C4-Cg) 0 -O-cicloalquiln (Cz-Ce),
-SO.CH; 0 -S0.CF3, donde algunos o tados las atomos de hidrégzno en 2l
alquilo, alquilzno o cicloalquily puaden reemplazaras por flaor, o

RZ1 y RZZ @n los fragmentos "H(RI1)-R2Z" y "HN(R21)-C(O)-R22" representan un
anilla dz & a & miembrog qus sz forma junto con el atomao ds nitrégeance "N" o
el grupa "N-C(O)" para formar aminas ciclicas, imidas o lactamas que
contiensn hasta 2 heterodtomeos adicionales del grupa de N, Oy S, donde el
anillo esta sin sustituir © mono- o Jdisustituide indspendientzmants con
-alquilo (C4-Cy), -cicloalquilo (S;-Cg), OH, -O-alquila (C4-Cg) o -O-ciclaalquila

(C5-Ce), donde algunos o todos los atomos de hidrdgeno del anillo ds 5 a &

miembras formado, y en el alquils o cicloalquilo, puedsn reemplazarse por
flaor.
3) S& da prefer=sncia particular a un compuesto de [a férmula | en la que

Q1, Q2 y Q2 zon iguales o diferznt=s y cada una 23 independientementz un atomio

de hidrégena, -alquila (C4-Cg) o ~zicloalquily (Cs-Cg), donds algunas o todos
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los atomes de hidrdgeno en el alquila o cicloalguile pusden reemplazarse
por fltor,

R1, R2y RC soniguales o diferentes y cada uno es independizrtemsnta
un atomo de hidrigeno, -alquila (G4-Cg), -cicloalquilo (C;-Cg), -O-alquilo (Cs-
Cg), -O-cicloaljuils (C3-Cg), -alquileno (Co-C;)-C(O)-N(R11)-R12, -alquileno
(Co-C1)-C(0)-0-R11, -alquilenn  (Co-C4)-C(O)-R11, -alquileno  (Cy-Cy)-
N(R11)-R1Z, -alquil=no (Cp-Cu)-HN(R11)-C{O)-R12, halédgena, OH, -CH, -NO,,
-50,CH;, -Sifalquile (C4-Cy)ls, -alquileno  (Cq-Cg)-O-alquily  (C4-Cg), -O-
alquileno (GC-Cg)-O-alquila (C5-Cg), -O-alquilzno (Cp-Cy)-arilo (Ce-Cyy), -O-
alquileno (Cq-Cy)-cicloalquilo (C-Cg), -Het (C4-Cys) 0 -O-alquileno (C4-Ce)-O-
alquilenc (C4-Cg)-O-alquilo (C4-Cs),
donds= cada uno d= alquilo, alquileno y cicloalquilo esta sin sustituir o mono-,
di- o trisustituido independizntzments con -alquila (C4-Cy), -cicloalquilo (Cs-
Ce), OH, -O-alquilo (C4-Cg) o -O-cicloalquilo (C5-Cg), @
dondes algunos o todos los atomos de hidrégena en =l alquilo, alquilzno o
cicloalquile pueden resmplazarse por flaor,

on la condicidn ds que al menos un R1, B2 o B2 no s2a un atomo de hidrégsna o

R1yRZoRIyRE, junto con los atomaos del anille a los que cada uno de ellos esta
unido, forman un anille seleccionads entre =l grupo de 2,3,5,6,7,8-
hzsahidro-1,2,2a,4,5,5-hecaaza-ciclopenta[blnaftalzng; 2,6,7, 3-tatrahidro-

aH-5-oma-1,2,3a,4, 8-pentaaza-ciclopenta[blnaftaleno; 2,8,68,7-tetrahidro-5,&-

dioxa-1,2,5a,4-letraaza-ciclopentafblnaftaleno; 2,86, 7-tetrahidro-5H-8-00a-

1,2,8a,4,5-pentaaza-ciclopentalblnaftalzno; 26,7, o-telrahidro-3H-5-tia-
1,2,2a,4,3-pentaaza-ciclpentalblnafialzno; 2,5%,5,7,3,9-hexahidro-

1,223,416, 9-hevaaza-ciclopenta[alnaftaleno;  2,5-dihidro-5,7-dioea-1,2,3a,4-
tetraaza-s-indaceno; 2,6, 7, S-tetrahidro-GH-ciclopental=][1,2,4]triazalo[4,3-
blpiridazing; 2,7,8,9-tetrahidro-2H-ciclopantald)[1,2,4]triazalo[4, 3-b]piridazina
y 2,384, Da-taetrahidro-[1, 5 ]dicyolofd, S-d][1,2,4irazolo [4, 2-b]piridazina,
donde 2l anilla estd sin sustituir o mono- o disustituido independizntzmants
con -alquilo (C4-Cy), -cicloalquily (C:-Cg), OH, -O-alquily (C4-Cg) o -O-
cicloaljuily (C;-Cg), dondz algunos o todas los atomos ds hidrdgenc en 2l
alquilo o cicloalquilo pusden reempdazarss por flaor,

cada uno de R11 y R12 2s independizntemente un atomo de hidrdgsna, -alquilo
(T4-Cg), -cinloalquila (Cs-Cg), -alquilzno (Go-Cy)-arilo (Te-Cyy), -alquilend (Co-
Sy)-Het (Z45-C45), -SOL.CH; 0 -SO.CF;,
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donde algunos o todos los atomos de hidrdgeno 2n el alquilo, alquilzno o

cicloalquilo pusde

n reemplazars:s por fldor, ©

11y R1Z an los fragmentos "N(R11)}-R12" y "N(R11)-C{O)-R12" reprasentan un

R4, RE, RE, R7 y 2

con la

R4 y RE,

cada uno de ellos

anille de & a @

pirrclidinilo,  piperidinilo, piperazinilo, azepinilo, marfolinilo,

pirralidina-2, 5-dicnilo,

mizmbros seleccionado entre el grupe de azetidinilo,

piperidina-Z2, c-dionilo,

tiomorfolinilo,

piperazina-2,6-dionilo,

morfolina-2,5-dionilo, pirrolidin-Z-onila, piperidin-2-onilo, pipsrazin-2-onilo y

morfolin-23-cnila, donds el anillo =stad sin sustituir o mono— o disustituido

independientzmente con -alquilo (Cq-Cy), -cicloalquilo (C;-Cg), OH, -O-alquilo

(C1-Cg) 0 -O-cicloalquilay (C3-C¢) donde algunos o todos los Atomos de

hidrégens en el alquila o cicloalquile pusden resmiplazarss por flder,

son igualss o difersntes y cada uno 28 independizntements un

atomno de hidrégeno, -alquily (C-Cg), -ciclaalquily (C3-Cg), OH, -CN, -NO,,
-O-alguile (24-Cg), -O-ciclealquilo (C-Cg), -alquilzno (Cy-Cy)-(CO)-N(RZ1)-
RZZ, -SO.CH;, -SO.CF;, -alquilzno (Cp-C,)-C(O)-0-RZ1, haldgeno, -SFs,

-alquilsna (Cy-Ca)-

C(0)-R21, -alquileno (Co-Cy)-N(R21)-R2Z, -alquilzno (Co-

C4)-N(RZ1)-C(O)-RZZ, -alquilzna (Cy-Cg)-O-abquila (C4-Cg), -alguilzno (Co-
Co)-O-alquil=na (C4-Cg)-O-alquila (C4-Zg), -Sifalquilo (C-Cy))s,
Ce)-O-alquilsno  (24-Cy)-nicloalquila (T5-Cg), -alquilzna (Co-Cg)-O-algquilzno

(Co-Ce)-arilo (Ce-C4) 0 -Het (C4-Cis),

donde cada uno de alquily

-alquileno (Cy-

, Alquileno y cicloalguilo 2sta sin sustituir o mono-,

di- o trisustituido independizntzments con -alquilo (24-C,), -cicloalquils (G-

Cs), OH, -O-alquilo (C4-Cg), -arilo (Cs-Chg) donde el arilo esta sin sustituir o

mong-, Jdi-, tri-, tetra- o pentazustituido independizntamente con halégzno,

-alquilo (C4-Cy), -icloalquily (Cs-Cg), OH, -O-alquila (CG4-C) o -O-cicloalquilo

(C5-Cs), -Hat (Cs-Cag) donde Hetl esta

pentasustituida

indepzndientements con haldgeno,

-O-cicloalquilo (C1-Cg), o

sin sustituir o mong-, di-,

tri-, t=tra- o

-alquils (Cy-Cy),
~cicloalquilo (C3-Ce), OH, -O-alquily (C4-Ce) o -O-siclaalquilo (Cz-Ce),

donde algunos o todos 193 dtomos de hidrdgsno en 2l alquils, alquilzno o

cicloalquile pusde
condicidn de qus
hidrégenc, ©

%y RE, P&y

n resmplazarse por fldor,
al mznoz un R4, RS, RE, R7 @ P2 no

=a un atomo de

7o BTy RE] junto con los atomos del anillo & las que

2ata unido, forman un anille ds

[

ot

=

Q
<

mismbros
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seleccionada entre el grupo de 2,3-dihidrobenzo[1,4]dicxina; 3,4-dihidro-2H-
benzo[1,4]o~azing;  1,2,3,4- l-—tr:ﬂ‘ndr‘.;-qumu Alina;  benzo[1,3)diceol;  2,4-
dihidro-2H-benzo[1,4tiazina y 2,3,4,5-tstrahidro-1H-benzob][1,4)diazepina,
donde =l anillo esta sin sustituir o mano- o disustituido independientement=
con -alquile (CG-Cy), -cicloalquila (Cs-Cg), OH, -O-alquilo (C4-Cg) 0 -O-
cicloalquilo (Cz-Ce), donde algunos o todos los atomas de hidrdgeno en =l
alquilo o cicloalquils puaden reemplazarse por fldor,

a uno de R21 y R22 es independisntemente un atomo de hidrbgeno, -alquilo
(Ci-Cg), -cicloalquila (Cs-Ce), -alquilena (Co-Cy)-arilo (Ce-Cyy), -alquilzno (Co-
Cy)-Het (Cy4-Cy5), -80,CH; o -SO.CF;, dond2 algunos o todos los atomas de
hidrégeno =n el alquilo, alquilzno o cicloalquily puedsn rsemplazarse por

flaor, o

Ry R2T en los fragmentas "N(RZ)-REM™ y "N(RZ1)-C(O)-RI" representan un

4)

o

anillz de 5 a S miembroz seleccionado entre <l grupo d=  azetidinilo,
pirrolidinilo, piperidinilo,  piperazinile, azepinilo, morfolinilo, tiormorfolinilo,
pirrolidina-2, S-dionilo, piperidina-2,6-dionilo, pipsrazina-2,A-dionilo,
morfolina-2,5-dionilo, pirrolidin-2-onilo, piperidin-2Z-onilo, piperazin-2-cnilo y
maorfolin-2-onilo, dond= el anillo =std sin sustituir o mono- o Jdisustituido
independient=mentz con -alqguilo (C4-Cy), -cicloalquilay (Cs-Cg), OH, -O-alquila
(Ci-Cg) o -O-cicloalquile (C;-Ce), donde algunos o todos los atomos de
hidrigzno n el alquile o cicloalquile pusden reemplazarse por flaor,

La invencién tambisn se refizre a un compuesto de la formula |, 2n ta qus

Q1, Q2 y Q2 soniguales y sada uno &5 un atomo de hidrégeno,

R1, RZ y RG soniguales o diferentes y cada uno =s independizntemante

con |

un atomo de hidrigeno, -alquilo (Ci-Ce), -O-alquila (C-Cg), -O-cicloalquilo
(C5-Cy), -alquilzno (Cg-Cy)-C(O)-N(R11)-R12, -alquilzna (Cg-Cy)-HR11)-R12
halégena, -O-alguilena (C-Cs)-0-alquils (C-Cg), -O-alquilznafenila (So-Cy) o
-O-alquilena (C1-Cg)-O-alquilena (24-Cg)-0-alquila (C4-Cs),

dondz el alquile o alquilzns, en cada caso, @std sin sustituir © mono- o
disustituido con -O-alquilo (C4-C),

donde algunos o todos bas atomaos de hidrégeno 2n &l alquilo o alquilzna

pusden resmplazarse por flaor,

a condicidn dz que al menos un R1, R2 0 B2 no ¢&a un atoma de hidridgeno,

cada una de P11 y R12 &35 indepsndientzmentz un atomae de hidrégena o -alquilo

(C1-Ce), ©
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R11 y RI1Z en @l fragmenta "N(R11)}-R1Z" 25 un anilly d= & a & mizmbros
seleccionado  entre el grupo de  azetidinile,  pirrolidinilo,  piperidinilo,
piperazinilo, azepinilo, imidazolilo, morfolinila, tiomerfolinilo, pircolidina-2,5-
dionilo, piperidina-Z2,6-dionilo, piperazina-2,6-dionilo, morfolina-3,5-dicnilo,
pirrolidin-Z-onils, piperidin-2-onilo, pipzrazin-2-onils y marfalin-2-onilo,

R4, R&, R6, R7 y RS soniguales o diferentes y cada una es independizntements un
atomo de hidrégeno, -alquilo (C4-Cg), OH, -O-alquila (C4-Cg), haldgeno, -SFs,
—alquilzno (Co-Ca)-H(R21)-RZZ, -alquileno (Co-Ca)-N(R21)-C(O)-RZZ, -CF,,
~alquilens (Co-Ce)-O-alquilena (C-Ce)-O-alquilo (C4-Cg), -alquileno (Co-Cg)-
O-alquilzno (C4-Cy)-ciclmalquila (Cs-Cg) o -alquilznc (Co-Ce)-O-alquilencfenilo
(Co-Ce),
donds &l alquily o alquilzno, en cada caso, estd sin sustituir o mono- ©
disustituido con -O-alquila (C4-Cs),

con la condicidon dz que al menas un R4, RS, R6, R7 ¢ RS no s2a un atomo de2
hidrdgeno, o

Riy RE RSy RE RS0 R7 o R7 y RS, junto con los Atomos dzl anillo a los que
cada uno de ellos esta unido, forman un anilly dz cingd a ocho mismkbros
selzccionads entre &l grupo de 2,3-dihidrobenzal1,4]dioxina; 3,4-dihidro-2H-
benzo[1,4joxazing; 1,22, 4-=trahidra-quinoxalina;  benzo[1,3)dioxol;,  2,3-
dihidro-2H-benzo[1,4]liazina y 2,34, 5-t=trahidro-1H-benzo[b][1,4)diazepina,
donds 2l anilly esta sin sustituir o mona- o disastituido con -alquily (C4-C5),

cada uno de RZ1 y P22 e independizntemsnte un atomo de hidrégeno o -alqguilo
(C4-Ce), 0

R21 y RZZ &n el fragmenta "N(P21)-R22" representan un anillo de 5 a & mismbros
selzccionads entrs &l grupo  de azstidinilo,  pirrolidinilo,  piperidinilo,
piperazinila, azepinilo, imidazalile, morfolinila, tiomorfolinilz, pirrclidina-2,5-
dionilo,  pipzridina-Z,6-dionilo, piperazina-2 G-dionilo, morfolina-2,5-dionilo,
pirrolidin-Z-onilo, piperidin-Z-onilo, pipsrazin-2-onilo y morfalin-3-onilo.

) Sz prefizren evcepcionalments cormpuastos d2 la férmula 1 que incluyzn los

siguientes compuestos:

Z-(3-choro-2-imino-[1,2,d)triazolo[d, 3-bipiridazin-2-il)-1-(3, 5-di-terc-butil-4-

hidroxifenil)stanona,

1-(&-terc-buiil-4-rmetovi-S-morfolin-4-ilfznil)-2-(Z-iminc-G-isopropoxi-

[1,2,4]triazclo[4, 3-b]piridazin-2-il)=tanona,

1-(3-t=re-butil-4-metoxi-S-marfolin-d-ilfznil}-2-(S-imino-G-metoxd- 1,2, triszolo[4,3-
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b]piridazin-2-il)etanona,

Z-(A-etori-G-imino-[1,2,triazcdo 4, S-bipiridazin-Z2-il)-1-(d-melci-2-marfolin-1-il-5-
trifluorometilfenil)etancna,

HN-[3-[2-(G-ztoxi-3-imino-[1, 2, 4] triazalo[4, 3-b]piridazin-2-il)-acetil]-5-
(pentafluorasulfanil)fenil]-N-metilacetamida,
H-[3-[2-(C-atoxi-2-imino-[1,2,4]triazolo[4, 3-L]piridazin-2-il)-acetil]-5-
(pentafluorosulfanil)fenillacetamida en forma dez a sal del acido trifluoroaceticn,
1-(E-terc-butil-4-metci-S-morfolin-4-ilfznil)-2-(3-sto<i-2-imino-[1,2,4]triazolc[4, 3-
blpiridazin-2-il)stanona en farma d= la sal del acido triflucroacético,
1-(3-tere-butil-4-metoxi-S-maorfolin-d-ilfenil)-2-(E-ziclopentiloxi-3-imino-
[1,2,41triazolo[4, 2-b]piridazin-2-il)stanana,
1-(3-terc-butil-d-metoxi-S-morfolin-4-ilfenil)-2-(G-ciclobutoxi-3-imino-
[1,241triazclo[4,2-b]piridazin-2-il)ztanona,
1-(&-tere-butil-+-metori-S-morfolin-d-ilfznil)-2-(G-imino-G-fenaxi-[1,2,d]triazolo[4, 3-
b]piridazin-2-il)stanona,

2~(6G-benciloyi-Z-iminc-[1,2, Htriazobo[4, 2-b]piridazin-2-il)- 1-(3-tero-butil-4-mesto:-i-5-
maorfolin-4-ilfenil)etanona,
1-(@-terc-butil-4-rnztoxi-S-marfolin-4-ilfenil)-2-(E-ciclohe<iloxi-3-imino-
[1,2,4)triazolof4, 2-b]piridazin-2-il)ztanona,
1-(E-tere-butil-d-mstaxi-S-marfolin-4-ilfenil)-2-[3-imino-&-(2, 2, 2-trifluorastori)-
[1,2,4triazolo[4, 3-blpiridazin-2-iljetanona,
1-(3-terc-butit-d-matori-S-morfalin-4-ilfenil)-2-[6-( 1-2tilpropoxi)-3-imino-
[1,24]triazolo(d,2-b]lpirdazin-2-illetancona en forma  de 13 zal del  Acido
triflucroacético,

1-(3-terc-hutil-4-metoxi-S-morfolin-4-ilfenil}- 2-(G-ciclopropilmstoxi-3-imino-
[1,2,4)triazolo[4, 3-b]piridazin-2-il)stanona,

Z-[a-(t-gtilpropao:)-S-imino-[ 1,2, 4iriazcla[4, 3-b)piridazin-2-il]- 1-[&-metilanino-5-
(pentaflucrosulfanil)feniljetanona,

2-[B-(1-etilproposipZ-iminc-[1,2,4triazola[4, S-bipiridazin-Z2-il)- 1-[2-metosi-5-
(pentaflucrosulfanil)fznillstanona,
1-(S-terc-butil-S-stoximetifenil)-2-[G-(1-etilproposi)-2-iminao-[ 1,2, 4 triazolo[4, 3-
blpiridazin-2-illetanona,

1-(G-ter-bulil-E-ciclopropilmetoximetilfenil )-2-[6-(1-etilpropaxi)-3-imino-

(1,2, 4triazolo[4, 3-k]piridazin-C2-il]ztancna,

1-(S-terz-butil-4, 5-diztoxifenil)-Z-[6-(1-ctilpropo:i)-3-imino-[ 1,2, 4iriazola (4, 2-
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blpiridazin-2-illetanona,
1-(G-ters-butil-5-etorifznil)-2-[6-(1-atilpropo:i)-S-imino-[1,2,4triazolo[4, 3-b)piridazin-
2-illetanona,
1-(3-terc-butil-5-propoximetilfenil}-2-[6-( 1-atilpropo:i)-3-imina-[ 1,2, Hthiazala[4, 3-
blpiridazin-2-iljetancona,
1-(G-tero-butil-4, &-bis(iclopropilmetox fenil)- 2-[8-( 1-2tilpropoxi)-S-imino-
[1,2,4]triazolof4,2-b]piridazin-2-il)etanona,

2-[a-(1-etilpropoxi)-2-imino-[1,2,4]triazolo[4, 3-b]piridazin-Z-il]- 1-(3-metoi-&-
triflusrometilfenil)stanona,
1-(G-tere-butil-5-metaxifenil)-2-[6-(1-etilpropesi)-S-imino-[1,2, 4 triazalo[4,3-
blpiridazin-2-illetanona,
1-(A-terc-bulil-&-ciclapropilmetaxvifenil)-2-[G-(1-stilpropo<d)-3-imino-[1,2,4]triazola[4, -
blpiridazin-2-iljetanona,
1-(G-tsre-butil-S-ciclobutilmetosifenil)-2-[G-(1-stilpropori)-2-imino-[ 1,2, Htriazolo[4, 3-
blpiridazin-2-ilj=tanona,
1-(3-bencileimetl-S-izre-butilfenil)-2-[G-(1-2tilproposi)-2-imino-{1, 2, 4)triazolo[4, 3-
blpiridazin-2-illetanona,
1-(z-ciciohierilmeatoxi-4, S-dimatoxifenil)-Z-[G-(1-stilpropoxi)-3-iminao-
[1,2,4]triazolc[4,3-b]piridazin-2-il)etanana,

2-(B-butari-Z-imino-[1,2,4]iriazola[4, 3-bpirdazin-2-il)- 1-(3-terc-butil-5-
metoximetilfenil)ztanona,
1-(A-clora-S-metovifenil)-2-[G-(1-slilpropoei)-3-imine-[ 1,2, 4]triazolo[4, 2-k]piridazin-2-
illetancna,
1-(5-tere-butil-+-rmatil-2,4-dihidro-2H-benza[1, 4o azin-6-il)-2-[6-(1-stilpropoi)-3-
imino-[1,2,4)triazolo[4, 2-bpiridazin-2-illetanona en forma dz la sal del acido
triflucroacético,
1-(3-tere-butil-d-metoxi-E-morfolin-4-ilfenil)-2-(3-iminc-G-piperidin- 1-il-
[1,2,4]triazolo[4, 3-bjpiridazin-2-ihstanona,
1-(G-tzre-huotil-d-metoxi-S-morfolin-4-ilfenil)- 2-(5-distilamino-3-imino-
[1,2,4)triazolo4, 3-b]piridazin-Z-il)=tanona,
2-[a-(-atilpropoei)-S-imino-[1,2,triazolof4, 2-b]piridazin-Z2-il- 1-(S-izopropil-5-
metoxifenil)etanona,
1-(E-cicloheilmetori-S-etorifenil)-2-[A-(1-=tilpropai)-Z-imina-[ 1,2, 4]riazola[4, 3-
blpiridazin-2-illetancona,

1-(3-bromo-S-mstorifenil)-2-[G-(1-atilpropeeei)-S-imina-[ 1,2, triazala[4, 2-b]piridaczin-
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2-illetanona,
1-[3-(8,5-dimelilbutoyi)-S-metoxifenil]-2-[3-(1-stilpropa»i)-S-imino-[1,2,4]triazolo[4,3-
blpiridazin-2-illetanona,
1-[E-(3,-dimetilbuicyi)-&-eloxifenil]-2-[6-(1-stilpropoyi)-2-imino-[1,2,4]triazolo[4, 3-
5  b]piridazin-2-iljetanona,
1-(E-ciclohexiimetari-G-metoxifznil)-2-[5-(1-2lilpropo-i)-S-iminc-[1,2,4]triazolo 4, 3-
blpiridazin-2-illetanona,
1-(3-bromao-1,&-dimetoxifenil)-2-[6-(1-etilpropoxi)-2-imino-[ 1,2, 4)triazolo[4,3-
b]piridazin-2-illztanona, '

10 Z-(e-dietilamino-3-imino-[1,2,4}triazcl u[—l,S-b]pirida:in-';'-il)-‘I -[E-meto-i-&-
(pentafluorosulfanil)fenil]etanona,
1-(E-tere-butil-4-meloxi-S-marfolin-4-ilfenil)- 2-(S-imino-G-maorfolin-4-il-
[1,2,4]triazolo[4,2-b]piridazin-2-i)etanona,
1-(3-tzre-butil-4-mstoxi-Z-morfolin-3-ilfznil)- 2-(G-cloro-S-imino-S-metil-

15 [1,24)triazolofd, 3-b]piridazin-Z-il)ztanona,
1-(2-terc-butil-4-metoxi-5-marfolin-d-ilfenil}-2-(3-imidazol-1-il-S-imino-
[1,2,4]triazolof4, 2-b]piridazin-2-il)stanona,
1-(&-broma-Z2, S-dimetoeifenil)-2-[F-(1-ctilpropori)-3-imino-[ 1, 2,4]triazola[4,3-
b]piridazin-2-il]stanona,

20 A-(S-terc-buiil-5-meto: |f~—n|I)-’-{3 imina-o-[2-(2-matoxiztoxi)etoi]-[1,2,4]thiazolo[4,3-
b)piridazin-2-il}etanona,
1-(3-clore-4,S-dimetorifenil)-2-[G-(1-etilproposi)-2-imino-[ 1,2, d]triazola[4, 5-
blpiridazin-2-iljstanona,
1-(G-tarc-butil-4-metoxi-S-morfolin-4-ilfenil)-2-(E-dietilamino-S-iming-3-metil-

25 M2 riazolold, 3-blpirdazin-2-ihzianona en forma  des la sal  del  acido
trifluoroacético,
1-[E-tzrc-bulil-5-(Z-metoxietoxi)fenil]-2-[G-(1-=tilpropo-i)-S-imino-[1,2,4]triazola[4, 3-
blpiridazin-2-illztanona,

1-(S-terc-bulil-S-metoxifenil)-2-[Z-iminc-G-( Z-metoristoxi)-[1,2,d]triazolo[4, 2-

[¥3)
>

blpiridazin-2-illetancna,
1-(3-terc-butil-5-metorimstilfznil)-2-[2-iminao-G-(Z-mstoiztosi)-[1,2,4]triazolo[4, 2-
Ipiridazin-2-illetanona,

2-[E-(1-stilpropoxi)-S-imino-[1,2,4triazola[4, 2-b]piridazin-2-il]-1-[2-morfolin-3-il-5-
(pentaflucrcesulfanil)fenil)letanona,

35 1-(E-terc-butil-4-metcsi-S-morfolin-4-ilfznil)- 2-(G-stoxi-S-imino-2-mstil-
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1 ,2,4]tria:'nI-:n[4,3-b]pirida:in-ﬁ-il)etahona,
2-[6-(1-etilpropesi)-S-imina-S-metil-[1,2,4)triazolef4, &-b]pindazin-2-il]- 1-(5-matosi-3-
pentaflucrosulfanilfenil)etanona,
1-(3-tere-butil-4-metosi-S-morfolin-d-ilfenil)-2-(G-cloro-Z-imino-[ 1,2, 4)triazolo[4, 3-
5  blpiridazin-2-i)etanona,

1-[G-tere-bulil-S-(Z-metoxietoximetilfenil}-2-[6-(1-etilpropaaid)-2-imino-
[1,2,4]triazoloM, 2-bpiridazin-2-illetanona,
2-[5-(1-etilpropaci)-3-iminc-[ 1,2, 4]iriazalo[4, 3-b]pirdazin-2-il]-1-[3-(Z-matovistoxi)-5-
(pentaflucrosulfanil)fenilletanona,

10 2-(B-ztoxi-S-iming-S-metil-[1,2,4)triazolo[4, 3-b]piridazin-2-il)-1-[Z-metoxi-5-
(pentaflusrosulfanil)fenilletanona,
2-[E-(1-etilpropoi)-S-imina-[1,2,4]razolo[4, S-bpiridazin-2-il]- 1-[3-(3-mistoripropo-i)-
&-(pentaflucrosulfanil)fenillztanona,

M N-disdil-2-[2-(E-lzro-buatil-d-metoxi-S-morfalin-d-ilfenil )-2-oxoetil-G-clora-Z-imino-

—
N

2,3-dihidro-[1,2,4)triazolofd, 2-blpiridazina-G-carbo»amida,

N,N-diztil-6-claro-2-imino-2-{Z-[&-matoxi-5-(pentafluorasulfanihfenil]-2-oroetil}-2, 3-

dihidre-[1,2,4)triazolo[4, 3-b]piridazina-S-sarbo-amida,

2-(G-etil-S-iming-[1,2,4]triazolo[4, 2-blpiridazin-Z-ih)- 1-[3-metoxi-5-

(pentafluorasulfanil)fenilletanona,

20 1 (Gterc-butil-4-metoxi-S-maorfolin-4-ilfenil)-Z-(E-2til-3-imino-[ 1,2, 4)triazolo[4, 3-
b]piridazin-2-il)etanona,
1-[a-tzro-butil-&-(S-metoxipropoi)fenil]-2-5-( 1-etilproposi)-3-imino-8-metil-
[1,2,4]triazolo[4,S-b]piridazin-2-iljztanona,
1-[3-t=rs-butil-&-(2-metosistoxi)fenil]-2-[G-(1-ztilpropasi)-3-imino-3-metil-

25 [1,2Ariazolo[4,3-blpiridazin-2-illztanona,
1-(Z-tere-butil-5-ciclopropilmetarxifenil)-2-[6-(1-2tilpropasi)-3-imina-G-metil-
[1,2,4)triazolofd, 3-blpiridazin-2-illetanona,
1-(2-tzre-butil-S-metozifenil)-2-[G-( T-=tilpropo:i)-2-imino-2-metil-[ 1, 2,4]triazolo[4, 3-
b)piridazin-2-il)z=tanona,

30 A-[Gterc-butil-5-(Z-metoxipropoxi)iznil]-2-[E-(1-=tilproposi)-3-imino-7-m-stil-

[1,2,Atriazclo[4, 2-k]piridazin-2-illetanona,

Z-(G-cloro-a-imino-7, 8-dimetil-[1,2, d]triazolo[4, 2-b]piridazin-2-if)- 1-[3-rmetoxd-5-

(pentaflucrasulfanil)fenillztanona,

1-CE-terz-butil-4-metoyi-E-morfolin-d-ilfenil}-2-(G-clora-2-imino-7,2-dimstil-

[N
[,

[1.2,4]triazolo[4, 3-blpiridazin-Z-istanona,
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N, N-ditil-&-cloro-3-imina-2-{2-[2-metoxi-S-(pentafluorosulfanil)fenil]-2-oyoetil}- 2, 3-
dihidro-[1,2,4]triazclo[4, 2-b]piridazina-7-carbosx.amida,

N, N-distil-Z-[2-(S-terz-butil-4-metosi-5-morfalin-d-ilfznil)- 2-oxoetil]-E-cloro-3-iming-
2,2-dihidro-[1,2,4)triazolo[4, 2-b]piridazina-7-carboxamida,
1-[G-tere-bulil-5-(G-mataxipropoyifenil]-2-(G-etovi-3-iminoe-7-metil-[1, 2, 4triazolo[4, 2-
blpiridazin-2-il)etancna o

1-[3terc-butil-&-(2-metorietoxi)fenil]-2-[G-( 1-stilpropoxi)-3-iminc-7-metil-
[1,2,4]triazolo[4,3-b]piridazin-2-iljetancna.

La =xpresidén "alquilo (C4-Cy)" @ "alquilo (C-Cg)" pretende indicar radicales
dz hidrocarburs cuya cadena de carbonos es una cadena linsal o ramificada y
contiens de 1 a 4 atomas dz carbono 0 de 1 a 6 atomos de carbono, por sjmplo
metilo, etilo, propilo, isopropile, butilo, isobutilo, sec-bufilo, terc-butilo, pentilo,
izopentilo, neopentilo, 1-stilpropilo, hexilo, 2,3-dimstilbutilo o nechexilo.

La ewpresidn "-alquilzno (Ce-C,)" o "-alquileno (C-Ce)" pratzndz indicar
radicales de hidrocarbure cuya cadena de carbones 3 una cadena linzal o
ramificada y contiens d2 1 a 4 o 1-6 atomaos d= carbono, por gjempla metilena,
etilend, 1-mstilmatileno, propileno, 1-metilztilzeno, butilzno, 1-propilmstileno, 1-stil-1-
matimstilzna, 1,2-dimetilztilzng, 1,1-dimetiimetilzna, 1-gtilstilzno, 1-metilpropileno,
2-metilpropilenc, pentiteno, 1-metilbutilzno, hexileno, 1-metilpentilenc, "-Alquilzno
Co" &5 un enlace covalente.

La expresién "-O-alguilo (Cy-Ce)" o "-O-alquila (Cy-Cp)" pretends indicar
radicales alcoxi cuya cadena de carbonos 23 una cadena linzal o ramificada y
contiens de 1 a € o d= 1 a 2 atomos de carbono, por 2jemplo metord, stox, propox,

isoproposi, buto=i, isobutow, tere-butosd, 1-pentox, 2-pentosi, 2-pentosd, 1-haxox, 2-

hizwoxi, 2-hexcwi, 1-hepbasd, Z-heplox, S-heptos, d-heptox, 2,4-dimetilpentan-3-oxi,
1-ocloed, 2-octowi, 3-ootori, 2,2,4-trimelilpentan-3-axi, 2,3, d-trimetilpentan-3-oxi o 4-
octoxi.

La expresiin "cicloalquily (C3-Cg)"' pratende indicar radicalas tales como
compuzstos que 32 obliensn a partir d= monociclas de 3 & 6 miembros tales como
ciclapropano, ciclobutano, ciclapentano o ciclohexano.

La expresion "-O-cicloalguily (Cp-Ce)" pratznde indicar radicales cicloalcoxi
talzs como compusstos qus se obtiensn a partir de monociclos de 2 a 6 mismbros
talzs como ciclopropoxi, ciclobutor, ciclopsntoyi o cicloheyeaxi.

La expresidén "-arily (Ce-Cy3)” pretende indicar radicalze dg hidrocarburo

aromaticos que tisnzsn de 6 a 14 atomos da carbonag en 2l anillo. Son radicalzs -arilo
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(Ce-Chy), por sjemplo, fenilo, naftily, por ejzmplo 1-nafiilo, 2-naftilo, antrilo
fluorenila. Los radicales naftilo y, en aspecial, fenilo, son radicales arilo prefericdos.

La expresidn "Hat" pretends indicar sistzmas de anillas qus tiznen de 4 a 15
atomos de carbono que estan presentzs en uno, dos o tres sistemas de anillos
unidoas entre si y que, d= acuerdo con =l tamano del anillo, pusden contensr uno,
dog, tres o cuatro hetercatomos iguales o diferzntzs del grupo de oxigeno,
nitrdgeno y azufrz. Son gjemplos de estos sistemas de anillos radicalzs acridinilo,
azepinilo, azetidinilo, bencimidazalilo, benzofuranilo, benzotiofuranito,
benzotiofenily,  bencoxazolilo,  henzotiazolila,  benzotriazoliio,  bencisorazolilo,
bancisotiazolilo, carbazolilo, faH-carbazolilo, carbolinile, guinazolinilo, quinolinilo,
4H-quinclizinilo, quino@alinilo,  quinuclidinila,  cromanilo,  cromenils,  cinolinilo,
decahidroquingdinilo, dibenzofuranilo, dibenzotiofznilo, dihidrofuran[2,2-h}-
tetrahidrofuranoilo,  dihidrofuranila,  dicsalilo,  dio«anilo,  2H,5H-1,5,2-ditiazinilo,
furanilo, furazanilo, imidazaolidinilo, imidazalinio, imidazolilo, TH-indazolilo, indolinilo,
indalizinilo, indaolilo,  SH-inddlilo,  isobenzofuranilo,  isoquinolinilo,  isocromanilo,
izoindazolilo, iscirndolinilo, izoindolily, izotiazolidinilo, 2-isctiazolinilo, iscliazalilo,
isorazolilo, isoxazolidinilo, D-izomazalinilo, morfolinilo, naftiridinilo,
octahidroisoquinolinile, 1,2, 3-oxadiazelilo, 1,2, 4-oxadiazolilo,  1,2,5-ceadiazolilo,
1,3,4-0vadiazolile, oxazolidinila, oxazolilo, oxotiolanilo, fenantridinila, fenantrolinilo,
fenazinilo, fenctiazinilo,  fencowatiinilo,  fenorazinilo,  ftatazinila, pipera:inilo,
piperidinilo, pteridinilo,  purinilo,  piranilo,  pirazinila,  pircazolidinile,  pirazolinilo,
pirazolilo, piridazinilo, pll‘ld-"-O'r’lZOMU, piridoimidazolily, piridotiazoliio, piridotiofznilo,
piridilo, pirimidinilo, pireclidinila, pirrotinilo, 2H-pirrolibs, pircolilo, tstrahidrofurancilo,
tetrahidroisoquinolinila, tetrahidroguinalinilo, izlrabidropiridinil, 6H-1,2,5-tiadiazinilo,
1,2, 3-liadiazolile, 1,2,d-tiadiazolilo, 1,2,5-tiadiazolilo, 1,3,4-tiadiazolilo, tiantrznilo,
tiazalidinilo, tiazalinile, tia::olilc}, tienilo, tiznoimidazolila, tiznoo-azolily, tiznopirrolilo,
tiznopiridilo,  tienotiazolilo, tiznodiofenils,  tiomarfolinilo,  triazinilo,  1,2,2-triazcdilo,
1,2, d-triazodilo, 1,2 5-triazolilo, 1,3,3-triazolilc o ~antenilo.

La e-prasidn "R1 y RZ o RZ y R3, junto con los atomos d=l anillo a loe que

cada uno de 2llos estd unido, forman un anille d2 & a S mismbros, donde 2l anills

conziste dnicameante en Atormos de carbono o 1, 205 3 de estos dtomos se
reemplazan por atomos de nitrdgeno, o<igens o azufre” pretends indicar, por

Q0

ezmplo,  sistemas  Jde  anilles  tales como  2,3,5.6,7,%-hexahidro-1,2,3a,4,5,5-

hevaaza-ciclopentalblnaftaleno; 2,67, 9-tetrahidro-ZH-8-0xa-1,2, 23,4, 2-pentaaza-

ciclopentalblnaflaleno, 2,5,6, 7-tetrahidro-5,%-dioa-1,2, 33, 4-tetrazza-
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ciclopzntalblnaftalzno; 2,3,6,7-tetrahidro-5H-8-0xa-1,2,2a,4,5-pentaaza-
ciclopentalblnaftaleno; 26,7, 8-tetrahidro-2H-5-tia-1,2,5a,4,8-pentaaza-

-

ciclopzntalb]naftalzno; 2,5,6,7,5 9-hgxahidro-1,2,%3,4,6,9-hzxaaza-ciclapentafa]-

naftaleno; 2,3-dihidro-5,7-dicwa-1,2,3a,d-tetraaza-s- n'udareno; 26,7, 8-etrahidro-3H-
ciclopental=][1,2,4triazalo[4,3-blpiridazina; 7,8,9-tetrahidro-SH-ciclopentald]

[1,2,4triazolofd, 3-tpiridazina o '_",;;,':-a,'E'a-tetral'uidru-[1 Adiceolo[4,5-d])[1,2,4]-
triazolo[4,3-b]piridazina.
La expresién "R4 y RS, P& y G, RE 2 R7 o R7 y RE, junto con los atomas

del anille a los que cada uno de ellos estd unido, forman un anille 3= 5 a 8
miembros, donde &l anillo consizte dnicamentz en dtomes de carbono o 1, 26 2 de

estos atomos se reemplazan por Atomaog de nitrégeno, oxigeno o azufre” pretende
indicar, por gjzmplo, sisternas de anilios tales como 2,3-dihidrobenzo[1,4)dicxina;
A 4-dihidre-2H-benzo[1,4)o<azina;  1,2,3,4-tetrahidroquino-aling;  benzo[1, 2)diorol;
A d-dihidro-2H-benzo[1,4]tazina o 2,34, 5-tetrahidro- 1H-banza[b][1,4)diazepina.

Las evpresionss "R11 y RI12 en los fragmentos "HR11)-R1Z" y "N(R11)-
C(O)-R1Z" rzprasenta un anillo d= & a 3 miembros que se forma junto con &l atomo
de nitrégzno "N o 2 grupo "H-(CO)" para formar aminas ciclicas, imidas o lactamas
quz contisnsn hasta 2 heteroatomos adicionalzs del grupo d2 N, Oy S" o "R11 y
R1Z 2n log fragmentos "H(R21)-R2Z" y "N(RZ1)-C{O)-RZ2" &s un anillo d= 5 a 8
miembras que ¢ forma junto con =l atomo de nitrdgeno "N o &l grupo "N-(CO)"
para formar aminas ciclicas, imidas o lactamas que contienan hasta 2 heterodtomas
adicionalzs dzl grupos de N, O y §" pratenden indicar, por sjemplo, sistemas de
anillys talzs como aminas ciclicas tales como azztidinilo, pirrolidinilo, piperidinilo,
piperazinile, azepinilo, imidazolily, rmorfolinilo o tiomorfalinila, y en 2l caso de las
radicales de  imidas  talez como  pirrolidina-2,%-dionilo,  piperidina-2,6-dionilo,
piparazina-2,6-dionilz, maorfolina-2,5-dionils, y 2n el case de los radicales des
lactamas tales como pirrolidin-2-onilo, piperidin-2-onilo, piperazin-2-onilo, morfolin-
3-onilo.

La zxprasidn reordenada "alquilo, alquilzno o cizloalquilo 2n 2l que algunos
o todos los Atomos de hidrdgeno a3 reemplazan por fldor” pretende indicar un
alquilo, alquilzno o cicloalquilo parcialmznts fluorado o perfluorado que se obtiena,
por @jzmplo, para alquils, a partir d= 1os siguientss radicales: -CF;, -CHF;, -CH.F,
-CHF-CF;, -CHF-CHF5,

-CHF-CHAF, -CGHa-CF;, -CHo-CHF», ~-CHA-ZHAF, -CF--CF5, -CF~-CHF,,
-CFo~CH2F, -CH-CHF-CF;, -CHy-CHF-CHF,, -ZH-CHF-CH,F,
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-CH,-CH.-CF,, -CH2-CH2-CHF,, -CHo-CHa-CHAF, -CHL-CFo.-CF,

-CH.-CFo-CHF,, -CH,-CF2-CH.F, -CHF-CHF-CF,, -CHF-CHF-CHF,
-CHF-CHF-CH,F, -CHF-CH,-CF3, -CHF-CH,-CHF,, -CHF-CH,-CH,F,
-CHF-CFo-CF;, -CHF-CF,-CHF,, -CHF-CF,-CH.F, -CF--CHF-CF,

-CF~-CHF-CHF-, -CF-CHF-CHAF, -CFA-CHA-CF5, -CF-CHA-CHF 5,

-CF2-CHA-CHAF, -CF»-CFo-CF3, -CFa-CF-CHF A, -CFA-CFA-CHAF, -CH{CF3)s,
-CH(CHF,),, -CH(CFH.),, -CH(CFH-)(CHF,), -CH(CFH.)(CF;), -CH{CFH.){(CH,),
-CH(CHF-)(CH;),  -CH(CF:;)}(CH.), -CF(CF:),, -CF(CHFA)s, -CF(CFHa)s,
-CF(CFH.)(CHF2),  -CF(CFHL)(CF3), -CF(CFH.)XCHj), -CF(CHF.)(CH;) o
-CF(CF3)(CHz), vy ademés las posibles combinacionss adicionales para butilo,
pentilo y hexilo, que, al igual que propilo, también pusden estar ramificadas,

para alquilzno, por sjiemplo, a partir de 1os siguientes radizales: -CFo-, -CHF-, -CHF-
CF,-,

-CHF-CHF-, -CHF-CH,-, -CF,-CF»- o -CFo-CH,F, y también Ilas posibles
combinacionas  adicionales para propileno, butilzno, pentilzno v hesileno, que
también pusden estar ramificadas, y para cicloalquilo, por ejemplo, a partir d= los

radicales

F F F F FF F F

F. /F F . s N7 7/
A Aox A FON F
VAR Y ’ \ ’ ‘... ")»'_._\»’ 'T——" »
’ F F F F

y también los anillos ciclopentilo y ciclehesily analogos mas grandss.

La expresidén "halégeno” pretends indicar fldor, clora, bromo o yodo,
dandose preferencia a flior, cloro o bromo, aspecialments a floar o cloro.

Las evprasionzs descritas antzriorments también pusden combinaras se9an
sg desee, como 3& hace, por gemplo, en "-alquilzns (Ce-Cg)-O-alquilzni (Co-Cs)-
arilo (Cg-C14)".

Loz grupos funcionalzs dz 103 intermedics utilizados, por sjemplc grupos

amino o carboxilo en los compuestos de la fimula |, pusden estar enmascarados
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0% grupos protectores adecuados para 1as

funcionas amino son, por ejmpls, 21 grupo t-butoricarbonilo, benciloxicarbonilo o

fltaloflo, y también 2l grupo protector de tritile o tosilo. Los grupas protectores

adecuados para la funcién carbarilo son,

arilalquila. Los grupos protectores pusden

por ejemplo, ésterss de alquila, arilo o

introducirse y retirarse por t2cnicas que

son bien conocidas o se describen en la presents memoria (véase Greeneg, T. W,

Wuts, P. G. M., Profe:

slive Groups in Organic Synthesis (1999), & Ed., Wiley-

Intzraciznce, o Kociznski, P. J., Protssting Groups (Z004), 32 EA., Thisme. La

expresion "grupo protector” también pusds incluir grupes protectares unidos a los

polimer

QS COrresp

ondientes.

Los compuestes de |a invencidn s2 pusden preparar por procedimisntos

conacidos o por procadimientos deacritos en esta memdaria.

compussto ds la formula | y/o una forma estersois

La invencién sz refiere ademas a un procedimizntd para preparar &l

somerica del compussto de la

férmula | y/o una sal fisickdgicamente compatible del compuesta de la férmula |, que

comprende

a)

hacer reaccionar un compussta de la farmula i

;,"‘t

)3

=

en la qus cada uno de B4, PS5, P&, R7, R

Q2 R4 R5
R6 (i)

0
R8 R7

2, QZ y Q2 ez como 2 ha definido

en la formula | y W 235 cloruro, bromuro, mesilato o tosilato con un

compuesto de la férmula 1

R1

R2

en la que

férmula |,

compuesto

hacer reaccio

H
N/Q1
/N\N N
(1)
\ \N/

R3

cada uno de R1, RZ, RSy Q1 =5 o

con o sin la adicidn de una base, en u
de la fdrmula i, o

nar un compuesto Jda la fdrmula VI

D

mo se ha definido en la

N disolvente para dar un

"~
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en la que cada uno Jde R1, B2, R3, R4, RS, R, R7, RE, Q1, Q2 y Q2 &s
como se ha definido en la féirmula 1 zon un compuesto Q-W' en =l que W’ es
cloruro, bromuro, mesilato, tosilato, mestilsulfate o un grupo  salientz
adecuado similar, con o sin 13 adicidn d= una bass, para dar un compu=ssto
delaférmula l, o

c) aislar &l compuesto de la farmula | preparado por 2l mitodos a) o b) en forma

libre o liberarlo de salzs fisicldgicaments incompatibles o, en el cazo de qua

il

haya presan d= grupos  Acidos o basicos, convertirlo en sales
ﬁsiol-:’»gi-:anwnte compatibles, o

d) separar un compu=ats Jde la fdrmula | preparado por &l métedo a) o b), o un
precursor adecuado d= la férmula | que, dzbido a 2u estructura quimica, se
da en formas enantioméricas o diastereoméricas, =n los =nantivmeros o
diastzredmeros  puros  por formacidn de sal con acidos o hases
enantiomaricaments puras, cromatografia sobre fases estacionarias quirales
o derivatizacion por medio de compuestos enantiomericamente  puros
quirales talze como  amincacidos, separacion de los  diastersdmeros
nbtznidos de esa manzra y 2liminaciin de los grupas ausiliares quiralss.
La invencién s2 rafizre adicionalmsnte a un procsse para preparar el

compugsto de la fdrmula | dez acuerdo con 2l esquema 1.

Esquema 1.

P1.. M.

4]

(3]

opcionalmente en forma de una

Los reactivos Iy I, T que 23td presents

hg

sal, s& conviartan a temperatura ambisnlz © a una temperatura ligeraments slavada
de 40523 60°C, ventajosaments, cuando T 2:3t3 en forma d2 una 3al, en presencia

de una base, preferiblementz una bass d= HOnig, en un dizolvente, preferiblzmeants
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dimstilformamida (DMF) o dioxano, para dar 2l compuasto de la férmula | Cada uno
de los radicalzs R1, RZ, R3, R4, RE, RE, R7, RS, Q1, Q2 y Q8 &s como s2 ha
definido en la férmula |y W repressnta un grupo salient: adecuado tal como
cloruro, bromuro, mesilato o tosilato, preferiblemente brormura o mesilato.

Algunos de los compuestos de la férmula | pusden darse en formas
isomericas, en cuyd caso Q1 en la siguients subfdrmula de la formula | puede tener
la configuracién (E) o (2):

_Q1 Q1

N N
BN
N-— - N— —
7 N /N , /4 N /N :
— —N —N
(E) (Z)

lLas sales de triazolopiridazinio 1-sustituidas (A) que 32 forman igualments
en diferentes proporsionss en estas condiciones de reaccidon de acusrdo con 2|
patrén ds sustitucidn pusdsen retirarse por cromatografia o por cristalizaciin, Es
ventajoso realizar la sepracidn por meadio de 9=l de silice con diclorometano-
metanal como mezola de sluyentes.

Q1 A

Q3

RE
\L—K R7  (A)
&

Los compuestos de la firmula |l pueden obtenerse en el mercada o por
métadas bibliograficos, por gjemplo procediends a partir dz las acstofenonas
carrsspondizntzs Moo X (véase, por gjsmplo; Phosphorus and Sulfur and the
Relatzd Elements (1995), 25(3), 357 o Tetrahedron Letters (1984), 25(34), 3715).
Los compu=stos bien conocidos Jdsl tipo M pusden funcionalizarse, por gjemplo, en
el grups acetils con, entre otras reactivas, bromo o clora elemental, derivados de
tribromurs tales como tribromurs de feniltrimetilamonio, 1,3-diclorodimstilhidantoina,
N-claro- o N-bromosuccinimida. Los compusstos dal tipo X pueden convertirss, por

gjzmplo, usanda cloruro de mesilo o tosilo, en los compusstos del tipa .
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Los compuestas de la fdrmula |l pusden obtensrse en el marcado o por
métodas bibliograficos. Los precursores adecuados son compuestas del tipo XX
que pueden ciclarse 2n presencia de bromura de ciandgeno, clorure d= cianégenac o
cianuro de tosilo para dar compusstos del tipo I, y que también puedzn estar

presentzs en la forma tautoméerica del tipo MMa

R1 /N\N R1 /N\NH XXa)
(XX) a
R2 < ~NH, T 2 Tk
R3 R3

El compu=ssty dez la fdrmula XY tal comae  piridazin-3-ithidrazina y el
compussia d= la férmula MX¥a tal coma [ZH-piridazin-(SE)-ilidenolhidrazina son
formasz tautoméricas. Cuando 358lx se utiliza una notacién en 1o sucesive en la
presents memoria, esto significa que tambign 32 deacribe la otra forma tautomérica.

Como alternaliva, los compusstos del tipo XY también pueden hacarse
reaccionar con isolincianatas Azl tipa MV para dar 1as tiourzas del lipo xX3VI. Estas
altimas, después de la activacidn Jel azufrz, por gjemplo con clorura de tosilo, una

carbodiimida, bromoacetato de etilo u dxido de mercurio, pusden convertirss en los
compuestas del tipo de la fdrmula B Aqui, cada uno de los radicalzs R1, R2 y R3
es como sz ha Jdsfinido anteriormentz y Q1 corresponds a Q1 0 A un grupo
protector tal coma FMOC(flucran-2-ilmestilo-icarbonilo), ques, después dzl cizrre del
anillo, pusds sliminarse de nusvo, y dz 23ta manzra puedsn obtensrse compusestos

&n los que Q1 &s hidrdgeno.

S RA1 HN/Q1
R1\ /—N\N .-\\\N/C”‘ .‘\//N\N RI\ / \N

Sl RN — N
./ '\\'f /"‘\IJ-"IA'JH‘_" (XXV) :?.'/ \Il/ e \'l.r ) \\ Qr\'

pz ] W G | RZ T

- e
R3 R3 R3
(XX) (XXVI) ()

Los compuestos del tipn MY pusden obtznsrzs incorporands hidrazina en
compuestos del dipo XX que estan digponibles en el mersado won una Jran

diversidad de patranes de sustitucidn diferentes. Aqui, cada uno de los radicales
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R1 N
~ N
I (XXI)
RN
R3
R1, RZ y R2 &8 como s&

)

ha definido anteriormente y LG reprassnta un grupo

!

salizntz adecuado tal como fldor, cloro, bromo, yodo, mesilato, tosilato, triflato o
nonaflato.

Una ruta para 1os compusstos de cloro del tipo ¥XXP es, por =jemplo, |a
reaccion de anhidridos malzicos del tipe XX con hidroclorurs de hidrazina para
dar 123 compuzztos del tipo XX, seguido de la reaccidn con oxicloruro de fbsforo
para Jdar 2l diclorurd M1y con hidrazing para Jdar les compusstos del tipo XXa y
XXb.

i

- Cl \. Cl\ /N\ HM N
O ™ 20 Hﬂ“‘?“z Hay My F‘,.u St g, « No
N N NN ' ~ :] P BN

RZ R3 Rz 0 3 '1‘ L RE
. R3 \ L
(XXt (xxiy R (XXr) (XXa) (XXb) F3

Un compussto de la fSrmula | preparads de acuerds con 2l esquema 1, o un
precursor de la formula | adecuado que dsbido a su sstructura quimica ae da en
formas snantioméricas, puads separarse en o3 snantidmaros puros por formacisn
de sal utilizands acidos o bases enantioméricamsnts puras, cromatografia sobrs
fases estacionarias quirales o derivatizacion por rmadio de compuestos quirales
enantioméricaments  puros  talzs  como  amincécidos,  separaciin de s
dizsteredmesroz obtenidos de esta mansra y sliminacidn dz los grupos quirales
auiliares (proceso ¢), o 2 compussto d2 la formula | preparado de acusrdo con el

gsquema 1 pusids aislarse =n forma libre o, 2n 2l caso de que haya presencia d=

(XYY
V2l

grupos  acidos o basicos, convertirse en salss  fisioldgicaments  compatibles
(proceso d).

Loz productos acidos o basicons del compussto de fdrmula | pusden estar 2n
forma Jde sus zalzs @ en la forma libre. Se prafisren sales farmacoldgicamente
aceptables, por gjemplo sales de metales alzalinos o alzalinotérrzos o hidrocloruros,
sulfatze, hemisulfatos, metilzulfonatos, p-toluznsulfonatos, todos los  posibles
fosfatos, y sales de aminoécidos, bases naturales o acidos carhovilicog tales como
lactatos, citratos, tarratos, acetatos, adipatos, fumaratos, gluconatoss, Jlutamatos,

maleatos o pamoatos.
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Las zalzs fisioldgin 'xmwntw toleradas se preparan a partir de compuestos de
fdrmula | que pusden form.ar sales, incluyendo sus formas sstersoisoméricas, en la
etapa de proceso ¢) Jde una manzsra conocida par se. Si los compuestos de la
férmula | contiensn funcionalidades acidas, se puadan formar salzs establas de
metales alcalinos, de metales alzalinotérreos o salzs d= amonio opcionalmante
sustituido, con reactivos basicos talzz como hidréyidos, carbonatos, bicarbonatos,
alcdyidos y amoniaco o bases organicas, por 2jemplo trimeatilamina o tristilamina,
etanolamina, dietanclamina o tristanolaming, tromstamaol o incluso aminoacidos
basicos, por gjemple lisina, omitina o arginina. Los grupos basicos de los
compuestos de la farmula | forman sales de adicidn dz Acidos con Acidos. Son
adezcuados para estz fin tanto acidos inorganices como acidos organicos, talss
come  acido  clorhidrico o bromhidrico,  sulférico,  hemisulfirice,  fo :forlco,
metansulfénico,  bencensulfinico,  p-tolusnsulfdnico, d-bromobencensulfénico,
ciclohexilamidosulfénico,  trifluoromstilsulfénico,  2-hidrosistansulfinico,  acético,
aralico, tartarico, succinico, gliceroffosférico, Acticn, malico, adipico, citrico,
fuméarico, maleico, glucdnico, glucurdnico, palmitico o trifluoroacético.

En la etapa d) del procedimiznto, &l compueste d= la firmula |, si se
prasenta como una mezcla de diastersnisdémeros o enantidmaros o s forma como

mzzclas de 103 mismos en la sintesis elegida, se separa en los estereoisémeros

g
f

puras, kizn por cromatografia sobre un matzrial de soporte opcionalmentz quiral, o
bi=n, si 2l compuesto racémico de la féormula | &5 capaz de la formacion de salss,
tambign ez peosible llevar a2 cabo una cristalizacién fraccionada de las sales
diasterzoisoméricas formadas utilizands una bass o acido dpticaments activos
como un audliar. Ejemplos de fazes estacionarias quiralze adzcuadas para la
separacién cromatografica Jde enantidmeras =n capa fina o 2n columna, son los
soportes de gel de silice modificados (lamados fases de Pirkle) v los carbohidratos
de alto peso molecular tales como triacetilceluloza. Para fines analiticos, también 2s
posible utilizar matodos cromatograficos de gases sobre fases estasionarias
Auirales dzspuss de una derivatizacidn apropiada, conocida por los epertos 2n la
tEcniza. Para separar los enantidmeros Jde los acidos carbocilices racémicos, se
forman las salzs diastersoicoméricas con difzrentz solubilidad con una hase
apticaments activa, qua normalments estd comersializada, tal como (-)-nicotina, (+)-
y (-)feniletilaming, bases de quinina, L-lisina o L- y D-arginina, s& aicla el
componsnte Menos Csoluble come un sAlide, se deposita el diastersoisdmero mas

soluble de las aguas madre, y s2 abtiensn los enantiérneros puros de las sales
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diastercoisoméricas obtsnidas de 23ta manera. Dz la misma forma es posible, &n
principic, convertir 103 compuestos racémicos de fdrmula | que contiznen un Jrupo
basico, como un grupae amino, con acidos dpticament: activos, como Acido (+)-
canfor-10-sulfénico, acido D- y L-tartarice, acido D- y L-lactico y acida (+) v (-)-
mandslico, para producir los enantiSmearas puros. También es posible convertir
compusstos quiralzs que contienen funciones aleohal o amina con aminoacidos
gnantioméricaments puros apropiadamente activados, o cuando sza aprapiado
pretegidos en N, en los correspondientzs ésteres o amidas, o a la inversa, los
acidos carboxilicos quirales con aminoacidos snantioméricaments puros protegidos
en el carborilo, se pueden convartir en las amidas, o con Acidos hidrovi-carborilicos
enantioméricamentz puros, talzz como acido [Actico, en los correspondientes
ésteras quirales. La quiralidad del resto aminoicide o alcohal que s& ha introducida
en las formas =nantioméaricaments puras s& pusde utilizar tambign para separar 103
isdmezros llevande a cabo una separacion de 103 diastersoisdmeros qus estan ahora
disponiblzz por crisgtalizacién o cromatografia sobre fases estacionarias adscuadas,
y eliminando después ef resto quiral incluide por matodos adecuados.

Otra posibilidad con alguno de los compusstas de & invencidn es preparar
las estructuras flanqusantss usando materialzs dz partida diasterecisoméricaments
o snantioméricamente purcs. Por | tanto, también es posible emplzar otros
procesos o procesos simplificados para purificar los productos finales, Estos
matzrialzs dz partida s¢ han preparado previaments Jdz una forma snatiomériza o
diastzrecisomaricameants  pura  mediants  procedimientos conocidos dz 1A

bibliografia. Esto pusde significar, =n concreta, qus s emplzan  proczsos

enantiozelectivas en 1a sintesis de las estructuras basicas, o también se puade
realizar una separacidn de znantidmaros (o diastzredmeros) en una etapa

temprana de la sintesis y no en la etapa Jde bos productzs finales. De forma similar,
pueds lograrze una simplificacidn de estas separaciones actuando en dos o mas
etapas.

La invencidn s2 rafizre también a medicamentos que tienen un contenido
eficaz d= al menos un compusste de la frmula | y/o de una sal fisiolégicamenta
tolzrada d=l compuessto de fa férmula | oyl 32 una forma  opcionalment=

esterzoisomérica del compuesto de la farmula |, junts con un vehiculo
farmaceuticamentz  adscuado y fisioldgicamente  Wwlerado,  aditivos y/oo otros
ingredientes activos y excipientas,

Dehido a las propizdades farmacoldgicas, los compuszstos de la invencién
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son adecuados, por sjemplo, para la profilacis, prevencién secundaria y terapia de
todos los trastornos que pusden tratarse por inhibicién dsl receptor 1 astivade por
proteasa (PAR1T). Por o tanto, o3 compuzstos de la invencidn son adzcuados tanto
para yz0 profilactico coma para uso terapéutico en seres humanos. Son adecuados
tanto para el tratamiento aguds como para la terapia a largo plazo. Les compuestos
de la firmula | 32 pueden emplsar en pacientes que padecen trastornos del
bienestar o enfermedades ascociadas con trombosis, embolias, hiperooagulabilidad,
cambios fibréticos o trastornos inflamatorios.

Estos incluysn infarto de miccardio, angina de pecho y todos los demas
tipos de sindroms coronaric agudo, accidentzs cersbrovasculares, trastornos
vascularzs  periféricos,  trombosis de venas  profundas, embolia pulmonar,
acontecimizntos embdlicos o trombéticos  provocados por arritmias  cardiacas,
acontzcimisntos  cardiovasculares  como  reasstencsis después de una
revazcularizacion, angioplaztia y procedimisntos  similarez como  implantes  de
endopritesis vascularss y operacion2s ds bypass. Los compuestos ds la fdrmula |
sz pusdsn emplzar adicionalments 2n todos los procadimientoes que llzvan al
contacto de 1a sangre con superficias extrafas, tales como para pacizntzs de2
didlisis y paczientzs con catélerzs permanentzs. Los compuastos dz [ fdrmula | g2
pueden emplear para reducir 2l rigsge de trombosis despuds de procedimisntos
quirdrgicas tales coma opsracionss de artisulacionss de radilla y de cadera.

Los compuestos de la férmula | eon adesuados para =l tratamiento de
pacientes con coagulacidn intravascular diseminada, sepsis y otroz acontscimientos
intravasculares asociados con 2 inflamacidn, Ademas, 1os compusstes de la
firmula 1 son adecuados para la profilacds y =l tratamiznto de pacientss con
aterozclerosis, diabetes y el sindromes mstabdlico y sus secuzlas. Los trastormos del

sistema hamosztatico (por ejemplo depdsitos de fibrina) s han implicado en

it

mecanizmos qus conducen al crecimiento tumoral y metastasis tumoral, y 2n

[Y4)

trastornas articulares inflamaitorios y d=gensrativos tales como artritis reumatoids y
artrogis. Los compusstoz Az la fdrmula | son adecuados para retrasar @ prevenir
estos procesos.

Otras indicaciones para <l uso de loz compusstos de la farmula | son
cambios fibréticos del pulmdén, tales coma la esnfermedad pulmonar obstrustiva
cronica, el sindrome de insuficizncia respiratoria del adulto (ARDS, por sus siglas
en inglég) y del wjo, coma los depdsitoz d= fibrina después de opsraciones oculares.

Los compuestos dez fa farmula | tambign son adecuados para la prevencidn y/o
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tratamiento de la formacién de cicatrices

Los medicamantos de 1a invencidn pusden administrarse mediants la via
oral, por inhalacién, rectal o transdérmica, o madiante inysccidon suboutanea,
intraarticular, intrapsritonsal o intravenasa. Sz prefisre la administracion cral. Es
posible el recubrimiento d2 =ndoprétesis vascularss con compusstos 32 la férmula |
y de otras superficies que entran en contacto con la sangre en =l cusrpo. La
invencidn también s2 refisre a un proceso para fabricar un medicamento, que
comprende preparar una forma de desificacidn adecuada de al menas un
compuesto de fdrmula | con un vehiculo  farmacéuticaments  adecuado y
fisioldgicamente tolsrado y, cuando results apropiado, mas ingredisntes activos,
aditivos o excipisntes adecuados.

Laz formulaciones farmaciuticas o sdlidas adecuadas son, par gjemplo,
granulas,  polvos,  comprimidos  revestidos,  comprimidos,  (micro)capsulas,
supositoriog, jarabes, disolucionss, suspensionss, smulsiones, gotas o disoluczionss
inyectablzs, y productas con libsracidon retardada dzl ingrediznte activo, 2n cuya
produccidn se utilizan adyuvantes  habituales como  vehicules, disgregantss,
ligantes, agentzs de revastimisnto, agentzs de  hinchamiento, deslizantss o
lubricantes, aromas, sdulcerantss y solubilizantzs, Son 2xcipientzs qus 52 utilizan
frecusntzmants, y qus 52 puedesn mencionar, 2l carbonato de magnssio, did-ido de
titanio, lactosa, manitol y otros azacares, taloo, proteinas lactzas, gelatina, almiddn,
celulosa y sus derivados, aceitss animales y vagetalzs, talss como aceite de higado
dz pescado, aceite: d= girasal, de cacahuste o de sésame, polistilenglicol y
disolventes tales como, por gjempla, agua =stérl y alsobolzs manohidrorilicos o
polihidroxilices, tales coma glicerol.

Los productos farmacauticos se fabrican y administran preferiblements en
unidades de dasificacién, en a2 que cada unidad comprends, como ingredients
activa, una dosis concrsta del compuesto dz la invencidn de farmula 1. En &l caso
dz unidades de  dosificacidn sélidas, tales  como comprimidos,  capsulas,
comprimidos - revestidos ¢ supositorios, =3ta dosis pueds  ascender  hasta
aproximadamente 1000 mg, pero con preferencia se sitda en aprovimadaments 50
a 300 mg y, en &l casa de disolucionss inysctablzs en forma de ampollas puede

ascendsr hasta aproximadamentz 200 mg, psro con preferencia ze sitda =

3

aproximadamsnte 10 a 100 mg.
Las dosis diarias indicadas para el tratamiznts de un pacientz adultc que

pass aproximadamsnte 70 kg son, dependiends ds la actividad del compussto de
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férmula 1, des:ie aprovimadamentz £ mg a 1000 mg del ingredients  activo,
preferiblemente desde aprovimadamantz 50 mg a %00 mg. Sin embargo, en
algunas circunstancias, también pusden resultar apropiadas unas dozis diarias
mayorss o0 mencrss. La dosis diaria puede adminigtrarse madiantz una dnica
administracién en forma de una unidad Jde dosificacidn unitaria, o también una
pluralidad  ds  unidades de  dosificacidn mas  pequedas, o mediantz  una
administracidon multiple dz dosis divididas en intzrvalos concretos,

Loz compuastos de la farmula | pueden administrarsz como monoterapia y
junto con todos los antitromibdticos (anticoagulantes & inhibidores d= la agregacion
plaquetaria), trombaliticos (activadorzs de plasmindgzsno de cualquisr tipo), otras
sustancias que tzngan actividad profibrinalitica, antihipertznsivos, reguladorzs Js la
gluzosa sanguinza, agsntes que disminuyen los lipidos y antiarritmices. Son
inhibidores de  1a agregacidin plaqustaria a =ste respects inhibidores de la
ciclrorigenasa 1 tales comao aspirina, antagonistas irreversiblzs de P2Y,: tales
como  clopidogrzl o prasugrel, antagonistas reversibles de P2Y,, tales como
cangrelor o AZDE140 y antagonisias d= trombovano Az/prostaglandina H; tales
como terutroban. Ha sido posible mostrar efec:tos aditivos del bloquso de PAR1
junty con 2l boquso Jde P2Y: por ejempla (Eur. Heart J. 2007, 28, Abstract
Supplement, 158).

Ejemplos

Los productos finales se caractzrizaron generalments por un metodo
cromatografiso con deteccidn de ultraviolsta  y  espactrometria de masas
(acoplamiento de LCUV/ESI-MS) y  'H RMN. Loz compusetos se describen
indicanda &l tismpo dz retencidn correspondientz en la corriznte idnica (ta LC-MS) y
la sefial dz M+H" correspondiznts 3n @l saso de ionizacidn positiva en &l espactro
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M+H", los datoes de "H RMN sz indicaran como una alternativa. Las abreviaturas
usadas o bizn =stén explicadas o bien corresponden a las convencionzs usualss.
Las separacionss con Gel de Silice  s2  realizaron manualment2
(cromatografia  ultrarrapida) o =& soportaron en sistemas de cartucho
semiautomaticos tales como Companion (CombiFlzzh) o Flashmaster IF (Jones
Chromatography). A m=nos qus se  indiqus otra cosa, las  separacion:ss
cromatograficas se realizaron aobre gel de silice con mazclas de acstato d=
etilo/heptano, diclorometanas/ztanal o dicloremstanc/metanal coma eluyente.

Los dizolventzs 2 evaporaron ganeraimente a presidn reducida dz 28°Ca
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48°Can un evaporador rotatorio, a lo que se hace referencia mediante exprasiaones

talzs coma "liberacién del disolvent=", "concentrada”, "concentrado por evaporacién

rotatoria®, "eecado”, "disolvents eliminado o retirada” o exprasionss zimilares,

Loz analisis de LCUV/MS se realizaron en [as siguientes condicionzs:

Método A (=met. a):

Sistema: Agilent 1100 HPLC-Sysiem acoplado a 1100 LC/MSD

Columna: YMCJ shzre ODS HS0 20 » 2,1 mm, material de carga 4 um

Eluyente: ACN:H,O+TFA al ,05% (caudal 1 mi/min)

Gradiente: 4:95 (0 min) — 955 (2 min) — 95:5 (2,4 min) — 4:96 (2,45
min)

lonizacién: ESI+

Método B (=met. b):

Sistema: Agilent 1200 HPLC-System acoplado a 6120 LC/MS
Columna: Luna C1&, 100+ 2,0 mm, material de carga 3 pm

Eluyents=: ACN:H,O+TFA al 0,05% (zaudal 1,1 ml/min)

Gradiente: 7:95 (0 min) — 95:5 (1 min) ( 95:5 (1,45 min) ( 7:93 (1,5 min)
Ionizacion: ESI+

Método C (=met. c¢):

Sistema; Agilent 1200 HPLC-System acoplado a 6120 LC/MS
Columna: Luna C18, 10 x 2,0 mm, material de carga 3 Om

Eluyente: ACN:H20O-TFA al 0,05% (caudal 1,1 mil/min)

Gradiente: 1:99 (0 min) ( 7:93 (0,3 min) ( 95:5 (1,3 min) ( 95:5 (1,75 min)

( 1:99 (1,8 min)

Ionizacién: ESI+

Métedo D (=met. d):

Sistema: . Waters: bomba 1525, 996 PDA, LCT classic TOF-MS

Columna: Waters NBridge C18 4,6 x 50 nun; 2,5 °M

Eluyente: ACN + TFA al 0,05%: H2O--TFA al 0,05% (candal 1,3
ml/min), 40°C

Gradiente: 5:95 (0 min) ( 5:95 (0,3 min) ( 95:5 (3,5 min) ( 95:5 (4 min)



10

20

25

30

Ionizacidn:

Método E (=met. €):

Sistema:

Columna:

Eluyente:

Gradiente:

Ionizacién:

Método F (=met. 1):

Eluyente:

Gradient=:

lonizacién:

600299
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ESI+

Waters: bomba 1525, 996 PDA, LCT classic TOF-MS
Waters XEridge C18; 4,6 x 50 mm; 2,5 OM
ACN + TFA al 0,05%: H20+TFA al 0,05% (caudal 1,7

" ml/min), 40°C

5:95 (0 min) ( 5:95 (0,2 min) ( 95:5 (2,4 min) ( 25:5 (3,2 min)
(15:95 (3,3 min) ( 5:95 (4,0 min)
ESI+

Waters: bomba 1525, 996 PDA, LCT classic TOF-MS

YMCJ shere, 33 % 2 mm, 4 1M

ACN + TFA al 0,05%: H.O+TFA al 0,05%% (zaudal 1,3 ml/min)
S:95 (0 min) — 5095 (2,5 min) — 95:5 (3 min)

ESI+

Las purificaciones por HPLC preparativa sobre gl ds silize dz fase inversa

(RP) sz realizaron por los siguisnt=s métodos:

Método A (=met. A):

Columna:

Eluy=nte:

Gradiente:

Métoda B (=met. h)
Columna:
Eluy=nts:

Gradi=nts:

Méetodo C (=met. )
Columna:
Eluyent=:

Gradient=s:

Mezrck (Darmstadt, Dautzchland) Puraspherz® RP15 25 < 250
mm, 10 um
ACM:H-O+TFA al 0,05% (caudal 25 mil/min)

10:90 (0 min) — 20:10 (40 min)

Marck Purcsphere® RP13 25 » 250 mm, 10 pum
ACHHO+TFA al 0,05% (caudal 25 ml/min)

0:100 (0 min) — 0:100 (5 min) — 20:50 (20 min)

Agilznt Prep-C15, 30 = 250 mm, 10 pum
ACN:H,O+TFA al 0,05% (caudal 75 mi/min)

10:90 (D min) — 9010 (12,5 min) — 9010 (15 min) — 10:90
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(15,5 min) — 10:90 (17,5 min)

Métoda D (=met. D)

Columna: Merck (Darmatadt, Deutschland) Purasphzre® RP1& 28 v 250
mm, 10 um

Eluyente: ACN:H,O+HCI conc. al 0,05% (caudal 25 mi/min)

Gradiente: 10:90 (0 min) — 90:10 (40 min)

Método E (=met. E)

Columna: Merck Purasphere® RP1E 25 » 250 mm, 10 pm
Eluyente: ACH:H-O+HCI al 0,05% (caudal 25 ml/min)
Gradiznte: 0:100 (0 min) — 0:100 (5 min) — 20:30 (20 min)

Método F (=met. F)

Columna: Agilent Prep-C15, 20 = 250 mm, 10 um
Eluyznte: ACN:H:O+TFA al 0,05% (caudal 75 ml/min)
Gradientz: 4100 (0 min) — 9:100 (5 min) — Z0:20 (20 min)

Las rsacsionas se realizaron <n un aparato de reaccidn convencional tal
como matraces ds una sola boca o de multiples bocas, qus, 2 manos que s2
indique otra coza, de acusrdo con la necssidad, tenian una capacidad de & ml a
2000 ml y, segln se requirid, se equiparon con un tabique de goma, tapén,
condensador, agitador u otro equipo. A menos que 3¢ meanciong otra cosa, todas
las reaccionss 32 realizaron en una atmasfera de argdn como gas protector y s2
agitaron con agitadorzs magnéticos. Las reaccionas da microondas 2 realizaron en
2l Emrys Optimizer dz Personal Chemistry en recipientes con una capacidad d= 0,5
a 10 ml d& acuerdo con las necesidades.

Disolventes talzs como diclorometano, etancl, dimetilformamida, metanal,
isopropanol y similares 32 adquirieron en forma de disolventes "secos" y también se
usaron de e3ta mansra @n las reaccionss, sin que 33 meancions sxplicitamente &n
cada caso.

Abreviaturas utilizadas:

abs. absoluto ()
ACN acatonitrilo
Bo butoxicarbonilo

Ej. ejemplo
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DCM
DIPEA
DMF
DMSO
EA
equiv.
EtOH

h

HPLC
Base de Huniy
ta LC-MS

LCUV/MS
NMP
MezOH
MtB éter
MO

RF

TA

fa

TEA
TFA
THF
TOTU
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diclorometana
N,N-diisopropilstilamina (base de Hiinig)
dimetilforrmamida
dimetil sulféxido
acetato de etilo
equivalentes
etanol
hora(s)
cromatografia liquida de alta resolucidn
N,N-diisopropil-N-gtilamina
tiempo de retencidn del compussto en la corrientz de ionss
de la cromatografia liquida
cromatografia liquida ultraviolsta/zspectrometria de masas
1-metil-2-pirralidona
metanol
tert-butil metil &ter
microondas
reflujo
temperatura ambients (de 20°Ca 25°C)
tiempo de retencion
trietilamina
acido triflucroacético
tetrahidrofurano
tetraflucroborate de O-[(etoxicarbonil)zianomestilenamino]-

N,N,N", N'-tztrametiluronio

Sintesis de las unidades de la "mitad occidental":

w1
W1.001

G-Etovi-[1,2,4]triazolo[4, 2-b]-piridazin-3-ilamina

NH,
o) /N\N/<
I N
\ \N/

Se disolvid G-cloro-[1,2,4]iriazolo[4, 2-b]piridazin-3-ilamina (WZ2.0013, 16 mg) en
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etanol absoluto (40 ml) y se mezcld con porcoines de etdvido sddico sdlido (E&

mg). Daspués de agitar a £8°Cdurant= 2 h, ss afadid agua y la fase acuosa ¢

'ﬂ

evtrajo tres veces con diclorometano. Los sxtractos combinados se secaron sobrz
sulfato sddico, ae fillraron y & concentraron. Se obtuvieron 709 my de producto en
brutoe del compussto deseado con suficiente pureza. Tr de LC-MS: 0,51 min
[M+H"]: 180,1 (met. b)
Los siguientes s sintetizaron de forma analoga:

NH, NH,
cl.. N, [ RONa 0 ,,-,N\N/<

- N N\ - N
N
K/gN’N ror K/lQN/

W2.001a
Namero | R Trde LC- | [M+H"] | Comentario:
MS
W1.00Z | matil- 0zz 166,11 WZ.O00ta (100 mg), salucidén  da
(met. b) | metéxido sddico; praducto: 9% mg
W1.003 0,68 194, Wz.o0da (100 mg); solucién  de
PN (met. b) | isopropdxido séddico; producta: 84 myg
W1.004
G-Ciclobutoxi-[1,2,4)triazolo[4, 3-b]piridazin-2-ilamina
NH,
0 /“\N/%Q
70

Se cargd inicialmente ciclobutanal (2,42 ml) a TA Fom agitacién y s enfrid casi a
0°Coon un bafo de hielo, Posteriorments, la mezcla se mazcld con porcionss de
hidruro sédico (146 mg). La suzpsnsidn formada se calentd a S8°Cdurants 30 min y
& Mazold con porcionss de hidrobromurs de 6-cloro-[1,2,Atriazolo[4,2-bipiridazin-

2-ilamina (WZ2.00 1, 200 mg), suspendido en ciclobutanal (5 mil). Despuds dz agitar a

85°Cdurant= 1,5 h, la mazcla 32 dejd en reposc a TA durante una noche y después
s& mezclhd con agua y 3e extrajo tres veces con diclorometano. Las fases organicas

combinadas s zecaron sobre sulfato sddico y, despuds de que el desecante ze
retirara por filtracidn, @2 czcaron a presién reducida. Se obtuvieron 126 myg del

compuesto dzl titulo en forma sédhida. Tr ds LC-MS: 0,52 min [M+H"]: 2062
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Las siguientes unidades s¢ sintetizaron de forma analoga:

Cls

HBr NH2

W2.001

o—w
Z
I
N

Numero

Tr de
LC-MS

[M+H"]

Comentario:

WA1.005

P
il s |

min

RXTE

(m=t. a)

Seusd WZ2.001a (100 myg)
disuslto en NMP; 2| produta en
bruto se purificd por
cromatografia usando gel de
silice con un gradients de
diclorometana/metanol;

producto: 46 mg

WA1.006

~C
RS ]

min

234,1

(met. a)

WZ.001 (200 mg); & producto en
bruto se purificd por HPLC
preparativa (mst. A); producto:
47 mg (sal TFA)

W1.007

0,58

min

70,1

(met. &)

WZ2.001 (4635 my); &l products &n
bruto se purificd por HPLC
preparativa (met. A); producto:
15 mg (sal TFA)

W1.008

——
0,42

min

T

———y

(mzt. a)

Se usd WZ2001a (194 mg)
suspendido en una mezcla de
10 ml d= DMF y 5 ml d= 3-
pentanal; <l producto en bruto se
purificd por cromatografia
usando gel de silice con un
gradiente de
diclorometano/metanal;

producto: 155 mg
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G-Ciclopropilm=toyi-[1,2,4]triazolo[4, 3-b]piridazin-3-ilamina

NH

A\ O N /<

SN

2

Se cargd inicialments ciclopropilmetanal (2,64 ml) =n DMF (25 mil), s& mezcld en

una atrmdsfera d= argdn con hidruro sddico (795 ma) v s

adité a 40°Cidurante 1 h,

Postericrments, se afadid gota a gola hidrobromuro de 6-cloro-[1,2,4]triazolo[4,3-

hlpiridazin-2-ilamina (WZ2.001;

1,56 9) disuelto

en DMF (35 ml). Después de 1 h, la

mezola s: mezclé con agua y se extrajo por agilacidn cuatre vecss con

dicloromatano.

Las fases organicaz combinadas se secaron sobre sulfate de

magnesic y €2 concentraron por evaporacian rotatoria. El residus se triturd con MtB

éter, se ratird por filtrazién con succidn y ss sech.

compuasto del titulo, Tr de LC-MS: 0,30 min

Las siguizntes

-

Se obtuvieron 720 mg d=i
[M+H"]: 206,1 (met. T)

unidades se sintztizaron d= forma analoga:

HBr  NH, R NH,
ci. N/ NaH O. N /<
- N7\ /OH _— - N7\
[\ S— /N R L\ JQ /N
X~ N X~ N
W2.001
Numero | R Tr de | [M+H"): | Cornentario:
LC-MS
[min]
WH1.010 “ 0,51 2038,2 WZ.001 (1,75 g); 22 agitd a
j (met. a) | 45°Cdurants 1,5 h; producto: 20
mg
W1.011 ~5 r/\.‘ 0,63 2541 WZ2.001 (2,5 3); el producto en
k/o (met. a) | bruto se purificd por medio de un

cartucho de gel de silics (120 9,
gradiente; dicloromeatano al 0-
20%/metanol en 60 min);

productae: 1,08 g
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W1.012 " R 2101 WZ.001 (2,5 g); 2l producto en
g (m=t. a) | bruto se purificd por medio de un
- cartucho de gel de silice (40 g,

gradiznts; diclorometano al 0-
20%/metancl en 680 min);

producto: 1,04 g

W1.013

G-Fenori-[1,2,4]triazola[4, 2-k)piridazin--ilamina

Inicialmente, se cargd hidrobromuro dz G-cloro-[1,2,4triazalo[4, 3-k]piridazin-3-
ilamina (WZ2.001; 200 myg) disuzlto en NHMP (4 ml). Después, se introdujo fsndsido
sddico (125 mg) a TA. Después de agitar a TA durants una hora, la reaccion ez
comphstd con calentamiento a 88°Cdurante 2 h. Postzriormente, la mezcla se
mezcld con agua y s& evtrajo tres veces con Jdicloromstano. Las fasss organicas
combinadas se secaron sobre sulfato sédico y, despuds de que el desscante se
retirara por filtracidn, & s=caron a presidn reducida. El producto en bruto se purificd
usando gel ds silize con un gradientz de diclorometanco/metanol. Se obtuvieron 38
mg del compussto del titulo en forma salida.

Tr de LC-MS3: 0,50 min [M+H"]: 228,1 (met. a)

W1.014

G-(2,2,2-Trifluorostori)-[1,2,4)triazolo{d, &-blpiridazin-2-ilamina

/'; NH,
0. N <
F F\V/ N2 \N/‘\

]\/lQ/N
N

-~

Se higisron rzaccionar 2,2 2-trifluorostancl (1 ml), hidruro sédico (36 mg) e
hidrobromurs de G-cloro-[1,2 dtriazolo[4,S-b]piridazin-Z-ilamina (W2.001, 100 mg)
de acuerdo con W1.004, Se obtuvieron 27 mg del compussts d2l titulo en forma
sdlida.

Tr dz LC-MS: 0,68 min [M+H"]: 234,1 (met. a)
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W1.020
6-Pipzridin-1-il-[1,2,4]triazc 'lu[4,l,‘-b]p|r|da_|n- -ilamina

NH,

N _N /<

NN YN

- N7~

k)% "
N

Inicialmente, 2e cargd hidrobromure de  G-cloro-[1,2,4]triazolo[4,3-b]piridazin-3-

ilamina (W2.001; 100 mJ) en agua (1 ml) y se mezcld con pipsridina (260 pl) con

A

agitacién. Después, 1a mszcla se calentd a reflujo durantz 1 h y, después d= la
refrigeracién, se liberd del disolvente. Posteriormente, 1a mezcla s mez¢léd con
ajgua y el sélido formado ze retird por filtracidon con succidn y se secd. Las aguas
madre s& secaron y s& mazclaron on un poco de agua. El sdlido obtznido se retird
10 por filtracidn con succidn y se secd. Después, =l filirado se extrajo tres veces con
diclorometano. Las fases organicas combinadas se zecaron sobre sulfaty sddico y,

después de qus &l desecantz se ratirara por filtracidn, @& sacaron a presion

yy

reducida. Las tres fraccionss adlidas resultantzs e combinaron y dizron lugar a &6
mg del compuesto del titulo.
15  Trde LC-MS: 0,77 min [M+H™]: 219,1 (met. a)

Los siguientes se prepararon Jde manera analoga:

NUum=ro Tr d
LC-MS

[x{]

[M+H']: | Comentario:

W1.021 0,55 2211 WZI.001 (180 mQ); s

- mir (mel. a) | calentd a reflujo durante

K/N /N\NJ\\ 5 h; &l producto seco en
Y bruto se mezacld con agua

y s& extrajo directamente

con DCM. Products: 81 mg

W1.022
H*a* W7 -Dielil-[ 1,2, 4)triazolafd, S-bjpiridazina-3,6-diamina

M
N N
\ \N/

5=
<
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Inicialments, s cargd hidrobromure dz G-clors-[1,2,4]triazolo[4, 3-b]piridazin-3-
ilamina (WZ2.001; 150 mg) =n agua (5 ml) y s= mezclé con dictilamina (314 pl)
mizntras se agitaba. Después, 1a mezsla se calentd a reflujo durants 16 h y
despuss se afadié mas cantidad de diztilamina (407 pl). Despuss dz calentar a la

S temperatura de reflujo durantz 12 h mas, la mezcla 22 liberd del disolvents, se
mezcld eon ajua y se &xtrajo tres vecss con diclorometano. Las fases organicas
combinadas se secaren sobre sulfato sédico y, despuds de que &l deszcante sa
retirara por filtracién, s= s=caron a presidon reducida. Se obtuvizron 67 mg dsl
compuesto del titulo,

10 Trde LC-MS: 0,72 min [M+H™]: 207,1 (met. a)

W1.023

B-Imidazal-1-il-[1,2,4]triazolof4, 2-b]piridazin-2-ilamina

{ij\ NH,
N NS /\<
=\
15 Inicialmentz, se cargd (B-imidazol-1-ilpiridazin-3-ihidrazina (500 mg) en una
mezcla de Acido acético (4 ml) y agua (2 ml) con la adicidn de acetato sddico (232
myg) a TA mientras s agitaba. Después, la mezcla s enfrid a 0°Cy se intradujo &n
porciongs bromurs de ciandgeno (320 my). Despuds de agilar durante 2,5 h, la
mezsla 52 dzjd en reposo durant= una noche. Despuds de enfriar & 0°C, la mezcla
20  se hizo alzalina con una solucidn 10 M de hidréeido séddico y 2 axtrajo
repetidaments con EA. Las fases de EA combinadas se secaron sobre sulfato
a5dico, se filtraron y s concentraron. S obluvieron 66 mg d2l compuesto dal titulo.

Aun =3taba presents mas cantidad Jde producto en la fase acuosa, que se liofilizd y

se dejd en reposo. Tr de LC-MS: 1,46 min [M+H": 202,1 (mst. d)
25
W1.025

G-Etil-[1 ,_,4]tria._ulu[4,S-b]pirida:in-;’-‘--il:amina

A
=N

>

Inicialmente, cargd hidroclorura de (G-atilpiridazin-3-iDhidrazina (2 g) =n una
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mazcla de stanol (30 mil) y agua (6 mi) mizntras sz agitaba a TA. Despuss, s2
anadid cuidadosaments gola a gota bromuro de ciandg=no (2,4 g disusltos 2n 7,5
mi de stanol y 1,5 ml de agua). Después de agitar a TA durante una hara, la mezcla
se dejd en reposo durantz una noche y, al dia siguisnte, 32 agitd durante 4 horas
mas. Después, el disolvente s3 retird y 2l rzsidus se purificd por medio de HFLC
preparativa (mst. C). Las fra-JL ionss limpias Jd21 producto 2 combinaron, se
liberaron del acstonitrilo a presiédn reducida, se hicieron alcalinas con una solucibn
saturada de carbonalo potasicn y se extrajzron repetidaments con diclorometano.
Las fases organicas combinadas se secaron sobre sulfato sddico, se filtraron y se

Da Rl

concentraron. S obtuvieron &30 mg d=l compuesta d=l titulo.

La faze acucsa de carbonato zddico se liofilizd de forma aniloga, después se
recodid Con un poco de agua y s exirajo cinco veses con diclorometano. Las fazes

orjanicas  combinadas  se secaron sobre sulfato sddico, se filtraron y se

concentraron. Se obtuvisron 130 mg mas del compuesto del titula, Tr de LC-
MS: 0,32 min [M+H']: 164,1 (m=t. a)
W1.030

G-Etovi-S-meatil-[1,2,4]triazolo4,3-b]piridazin-Z-ilamina

NH,
\\,/O ~ /’/N N7
N \N/
S= disalvid triflusroacetato de d-cloro-3-metil-[1,2,4]triazolo[4, 2-b]piridazin-Z-ilamina

(WZ2.002k; 80 mg) en etanal (2,5 ml) mizntras 22 agitaba a TA. Despuds, s afadid
gota a gota std-ido sédico misntras s= enfrizba con hislo (25 mg disusltos en 1,5 ml
dz etanol). Despuds de ~1g|t:1r a TA durantz 2,5 h, la mzzcla se calentéd a =0°Cy,
después d= 2,5 h, 32 afadid un equivalante adicional ds una solusidn de atéeido
sadico. Despuéds Jde dsjar en reposo durante una noche, la mezcla ze calentd de
nuevo a 60°C, se afadieron Jdos equivalentes adicionales de una sclucidn de
etéridoy sbddico y 1a mezila se agitd durantz 4 h. Posteriormeznte, 12 mezcla se
mez2ld con agua y 5 extrajo tres veoss con dicloromestano. Las fasss arganicas
combinadas sz secaron sobre sulfate sddico y, después de que &l desecante se
retirara por filtracidn, se secaron a presiin reducida. 52 obiuvieron 27 mg de

compuests del tituho,
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Tr d= LC-MS: 0,67 min [M+H"]: 194,1 (met. a)
Alternativa:

Se disolvié hidrabromurs de &-clora-2-metil-[1,2,4]triazolo[4, 3-blpiridazin-3-ilamina
(WZ2.00Z; 2,5 g) en etanal (50 mi), s mezcld 2n una atmdsfera de argén con
etérido sddicn (3,80 9) y s= agitd a 60°Cdurantz 1 h. Después, la mezala 52 secd y
el residuo se purificé usando un cartuche de 40 g de 32l de silice (gradiente de
dicloromstand al 0-20%-=tanol =n 40 min). Las fracciones limpias dzl producto se
combinaron y se secaron. Se obtuvizron 1,76 g del compuasto del titulo.

Tr de LC-MS: 1,48 min [M+H"]: 194,1 (m=t. &)

W1.031
G-(1-Etilpropa:i)-8-metil-[1,2,4triazolo[4, 3-b]piridazin-3-ilamina
NH,

0

/
NS \N

Sz cargd inicialmente 3-pentanal (10,2 ml) a TA con agitacién y 3¢ enfrid casi a
0°Ceon un baino de hislo, Posteriorments, la mezcla se mezcld con porcionzs de
hidrura sédico (5211 mg). La suspsnsidn fonmada s calentéd a S5°Cdurantz 20 min y
32 Me=cld con porcionss de trifluorcacetato de G-cloro-S-metil-[1,2,4]triazolofd,2-
blpiridazin-Z-ilamina (WZ2.002h; 500 myg), susp=sndido zn Z-pentandt (& ml) y DMF
(10 mi). D=spuss de agitar a 55°Cdurantz 1,5 h, la mazcla s dejd 2n reposo a TA
durantz una noche, [a DMF s retird a pre:sic’»n reducida y después el residuo ze
mezold con agua y se edtrajo cuatro veces con dicloromeatano. Las fases arganicas
combinadas s& secaron sobre sulfato 2&dico y, despuds Az que el desecantz se
retirara por filtracidn, se sscaron a presion reducida. El residuo se purificd por
m=dio d= HPLC preparativa (met. A) y las fraccionss limpias del producto z2
combinaron, 32 libsraron del acelonitrila a prezidn reducida, se hicieron alcalinas
con una solucién saturada de carbonato potasico y s extrajeron repetidamente con
diclorometana. Las fases organicas combinadas se secaron sobra sulfato sédico, se
filtraron y 82 concentraron. Se obtuvieron 193 mg d=l compussio del Litulo,

Trdz LC-MS: 1,24 min [M+H"): 236,2 (met. a)

W1.032

C-(Z-Metoxi- T-metoximetibztoxi-2-metil-[1,2,diriazolo[4, 2-bpiridazin-2-ilamina
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NH,
\o/\/o\/*N\N/é

O \ \N/
Se cardd inicialmentz 1 3-dimetoxipropan-2-ol (12,96 ml)y en DMF (25 ml), s=

meziclkd en una atmdsfera de argdn con hidruro sédice (681 ma) y 32 agité a
40°Cdurants 1 h. Postzriorments, se afadié gota a gota hidrobromuro de G-cloro-
[1,2,4]triazolo[4,3-b]piridazin-3-ilamina (W2.002; 1,5 g), disuslto en DMF (286 ml)
durante 20 min. Dazpusés de 1 h, la mezcla se mazcld con agua y se axtrajo por
agitaciéon cuatro veces con diclorometano. Las fases organicas combinadas se
secaron sobre sulfato de magnesio y se concentraran por evaporacidn rotatoria. El
residus s& triturd con MIB &ter, se& retird por filtracidn con succidn y se 3&céd. Se
obtuvieron 764 mg del compussto dsl titulo. Tr de LC-MS: 0,74 min

[M+H"]): 268,1 (met. a)

W1.033
E-Ciclopropilmetoyi-S-metil-[1,2,4]triazobs[4, 3-b]piridazin-3-ilamina
A NH,
0. ,N\Nx
\
N
~ 7/

~ 7 N
- e

AN

Se cargd inicialments ciclopropilmstanal (2,29 ml) en DMF (20 ml), 3¢ mezcld en
una atmasfera de argdn con hidruro sédico (207 myg) y s agitd a 50°Cdurante 1 h.
Posteriormentz, se disolvid  hidrobromuro  de G-clora-8-matil-[1,2,4]triazolo[4,3-
blpiridazin-2-itamina (W2.002; 2,0 9) en DMF (20 ml) y s& afadid un equivalents de

la soluzidn de alodieido. Dezpuis de agitar a 50°Cdurant= una hora, se afadisron
dos equivalentss adicionalzs de una solucién de alcdrido vy la mezcla se agitd
adizionalmentz a 50°C. Degpuss, la mezcla de reaccidon se secd y a2 purificd
usandz gzl de silice (sartucho de 20 g, gradisnts de diclorometano/matanol de 0-
10% =n 40 min). Se obtuvisron 320 mg del compuesto del titulo. Tr d2 LS-MS: 0,57
min [M+H™]: 220,1 (met. b)

W1.034

E-Mztil-G-[Z-(bztrahidropiran-2-iloxi)eto-i]-[ 1,2, 4]triazolo[4, 2-b]piridazin-Z-ilamina
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Sz cargd inicialmente Z-(tetrahidropiran-Z-iloxi)etanol (3,55 ml) =n DMF (25 ml), se
mzzcld 2n una atmdsfera de argdn con hidruro sddico (681 mg) vy s2 agitd a
40°Cdurant=z 0,5 h. Posieriormentz, se afadid gota a gota hidrobromurs de 6-cloro-
a-metil-[1,2,4]triazolo[4,3-b]piridazin-2-ilamina (W2.002; 1,5 g), disuzlio en DMF (25
ml). Despuss de 40 min, la mezcla se mezcld con agua y se axtrajo por agitacién
cuatro veczs con diclorometanc. Para elminiar sl 2xc230 de alcohol, la mezcla se

cromatografid primero a través d= una columna corta d= g2l de silice con MIB &ter y

C[h

despuss con 2:2 de diclorometanos/metanol. Las fracciones limpias del producto se
combinaron y se secaron. S2 obtuvieron 6735 mg del compuesto del titulo.

Tr dz LC-MS: U,uu min [M+H7]: 264,1 (met. a)

W1.035

-Metil-G-(G-mstilozstan-Z-ilmeto-i)-[1,2,4)triazola[4, Z-b]piridazin-3-ilamina

0\9\/ NH,
o N A
’ N AN
N

~ 7/
X N

Se cargd inicialmentz (S-metilozstan-3-ihmetancl (1,74 g) =n DMF (30 ral), se
mezcld en una atmdsfera dz argdn con hidruro sédico (408 myg) v 53 agitd a
45°Cdurantz 0,5 h. Postzriorments, s= disolvid hidrobromurs d2 G-clore-2-meatil-
[1,2,4]triazolo[4, S-blpiridazin-Z-ilamina (W2.002; 1,5 g) &n DMF (30 mil) y 2e afadié
un aquivalents de la solucidn de alcdrido (10 mi). Despuds de2 agitar a 45°Cdurante
20 min, se afadizron 0,5 equivalentzs mas de una solucidn de alcéeido, seguido de
0,5 2quiv., cada una despusds de 30 y G0 min mas. Despuds, la mezcla se mazcld
con agua y la mezcla de reaccidn ss secd y se purificd usando gel de silice
(zartucho dz 20 g, gradiznte ds diclorometano/mstanol da 0-20% =n 60 min). Se
abiuvisron 7HE mg dal compussio del titulo. Tr de LC-MS: 0,43 min [M+H:
250,1 (met. b)

Los siguisntes se prepararon de manera analoga:
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NUmera Tr de | [M+H'}: | Comentario:
LC-MS
W1.056 | o HH, | 0,57 2641 WZ2.002 (1 9); producto:
QVO\//N\N/‘QN min (met. b) | 550 mg
&

W1.040
N™5* N5 *-Diedil-G-metil-[1,2,iriazolo[4, 3-b]piridazina-3,6-diamina

\| NH,

\'/N\ ///N\N

N

/
N \N

Se disolvid hidrobromuro de 6-clore-8-metil-[1,2,4]triazolo[4, 2-b]piridazin-G-ilamina
(WZ.00Z; 250 mg) =n DMF abs. (Z ml) y 2 mezcléd con diztilamina (7 ml). Despuss,
la mezela de reaccidn s2 puso 2n un blogque de calentamiento a S0°Coon agitasién
durante 11 dias. Después, el disolvents se retird y &l residus 32 mezcld con un poco
de agua y se extrajo tres vecss con Jdiclorometano. Las fases organicas
combinadas se secaron sobre sulfato sé&dico, se filtraron y se concentraron. El
residud se purificd por medio de HPLC preparativa (met. A) y las fraccionss limpias
del producto s& combinaron, se libzraron del acetonitrilo a presidn reducida, se
hicigron alcalinas con una solucidn saturada de carbonato potasicn y se extrajeron
repetidamentz con dicloromstano. Las fases organicas combinadas ¢= secaron
sobrs sulfato sddico, s filtraron y se concentraron. Sz obtuvieron 100 mg del
compuesto del titulo,

Tr de LC-MS: 0,70 min [M+H]: 221,2 (m=t. b)

W1.041 y W1.041a
A-Metil-G-pirrolidin-1-il-[1,2,4]triazolo[4, Z-b]piridazin-3-ilamina y trifluoroacstato de 5-
m=til-G-pirrolidin-1-il-[1,2,4]triazola[4, 3-blpiridazin-2-ilamina '

<f“\ NH, <f“\ NH,
o N No A ~ N NG /<
) ’ N

\7()/
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S disolvid hidrobromuro de G-cloro-S-metil-[1,2,4]triazolo[4, 3-blpiridazin-2-ilamina
(W2.00Z; 250 mg) en DMF abs. (2 ml) y se mezcld con pirrolidina (2 ml). Después,
la mezcla de reaccidn se puso =n 2l bloque de calzntamienta a S0°Coon agitacidn
durante 1,5 h. Posteriormente, 2l disolvente se retird y el residuo s= mezcld con un
poco dz agua y se extrajo tres vecss con diclorometanc. Las fazes organicas
comhinadas 22 secaren sobrz sulfato 24dico, se filtraron y se concentraron. Cuando
el residun se disalvid en acetonitrilo/agua + TFA al 0,086%, precipitd un sdlido, que
se retird por filtracidn con succién y se secd. Se obluvieron 40 mg de Z-metil-6-
pirrolidin-1-il-[1,2,4]triazolo[4, 3-b]piridazin-2-ilamina. Las aguas madre s& purificaron
por medio de HPLC preparativa (met. A), y las fraccionss limpias del producto se
combinaron, se libsraron dzl acetonitrilo a presién reducida y se liofilizaron. Sz
obtuvieron 11 mg de S-mtil-G-pirrolidin-1-il-[1,2,4]triazclo[4, 3-b]piridazin-S-ilamina
en forma de la sal del acido trifluoroacético.
G-Metil-G-pirrolidin-1-il-[1,2,4]triazalo[4, 2-b]piridazin-2-ilamina
Tr d= LC-MS: 0,76 min [M+H"]: 219,1 (met. b)

W1.045 y W1.046

G-Etoxi-2-triluoromstil-[1,2,4)triazalo[4, 3-b]piridazin-3-ilamina y G-ztori-5-
(2toxidifluorometil)-[1,2,4]triazolo[4, 3-b]piridazin-S-ilamina
NH
NHz ~ ®) N /< 2
0 N\ NPt /:: \N %
SO ANy A N
N N\
/
N \N
F F F

Sz cargd inicialmsente €-cloro-S-trifluorometil-[1,2,4]triazclo[4, 3-b]piridazin-2-ilamina
(WZ.00d; 65 mg) en =tanol (& ml) y s& mezcld con etéride sédice (21 ma). La
mezzla de reaccidon se agité a S0°Cdurantz 4 h. Después de un periedo de
refrigeracién, la mezala se mezcld con agua y 38 concentrd. El residun se racogid
=n acetate de stilo y se lavd trez vaces con agua. La fase de acstato de stilo se
sacd con sulfato sddico, se filtrd y s concentré, El producto en bruto s purificd por
madio de HPLC preparativa (mst. E). Las

cada una de ellas limpia, se combinaron, s likeraron del acetonitrilo, se ajustaran a

w

fraccionzs que contenian &l products,

un valor de pH de 9 con hidrogenocarbonatos sddico y se evtrajeron tres veces con

acetato de elilo. Los erdtractos organicos combinados se secaran sobre carbanato
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sadico, se filtraron y se concentraron. Sz obtuvieron 15 mg de  G-etoxi-&-
triflucromstil-[1,2, 4trizzolo[4,3-b]piridazin-S-ilamina  y 23 mg  de  6-stori-8-

(etoxidifluorometil)-[1,2,4triazolo[4,3-b]piridazin-Z-ilamina.

B-Etoxi-E-trifluorometil-[1,2,4]triazcln[4, 2-b]pirid azin-S-ilamina, W1.0458
Tr de LC-MS: 0,70 min [M+H™]: 243,1 (met. b)

G-Etozi-a-(etoxidifluorarmetil)-[1,2,4)triazalo[4,3-b]piridazin--ilamina, W1.046
Tr d= LC-MS: 0,22 min [M+H": 272,2 (met. k)

WA1.050
G-Etoxi-T-matil-[1,2,4)triazolo[4, 2-b]piridazin-2-ilamina

NH

2
~ /O\ /.N\

O N A
M\/N

N
Se disolvid G-cloro-T-metil-[1,2,4]triazola[4, 3-blpiridazin-2-ilamina (WZ2.005; 1 g) en
stanal (50 mil), 3= mezcld @n una atmdésfera de argdn con atéeido sddico (2,2 g9) y s2
agitd a 60°Cdurantz 1 h. Despuis, la mezcla 82 secd y 2l residua s purificd usando
un cartucho de 40 g de gzl de silice (gradiente d= dicloromstans al 0-20%-etanol &n
40 min). Las fracciones limpias del producto se combinaron y se secaron. Se

obtuvieron 430 mg del compuasio del titula.
Tr de LC-MS: 2,07 [M+H™]: 184,1 (met. )

W1.055
F-Etoxi-7,3-dimstil-[1,2,4)triazolo[4, 2-b]piridazin-S-ilamina
NH

2
~_ -0 __N{
/N
. \N
Se  disolvid  hidrobromury  de G-cloro-7, E-dimstil-[1,2,4)riazolof4, 3-B]pirndazin-2-
ilamina (WZ2.006; 4 g) en stanal (120 ml), s2 mazald en una atmdafera de argdn con
etéido sddico (5,56 9) y 32 agith a 60°Cdurants 1 h. Daspués, 1a mezcla se secd y

el residuo sz purificd usands un cartucho dz 40 g de g2l dz silice (gradizntz de
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diclorometano al 0-20%-=tanal en 30 min). Las fraccionss limpias d=l products se
combinaron y se secaron. Se obtuvieron 2,24 g del compuesto del titulo, quz adn
contenia cantidades residuales de dicloromstano.

Tr de LC-MS: 0,53 min [M+H]: 203,1 (meat. b)

W1.056
E-((S)-zec-Butari)-7,2-dimetil-[1,2,4}triazolo[4, 3-blpiridazin-3-ilamina
NH

NS 7N\N/\<

L
- T

2

Se cargd inicialmants (S)-butan-2-ol (1,7 ml) a TA con agitaciin y 22 enfrid casi a
0°Ceon un bafo de hislo. Posteriorments, 1a mezala s mezcld con porcionzs de
hidrure sddico (55 myg). La suspensian formada s2 calentd a 85°Cdurantz 1,5 hy
dezpuds s mezcld con porcionss de G-cloro-7,S-dimetil-[1,2,Atriazolo[4, -
blpiridazin-S-ilamina (W2.00Ga, 100 mg), suspendida en (S)-butan-2-0l (2 ml) y DMF
(2 mi). Despuss de agitar a 55°Cdurantz 1 h, la mezcla se mezcld con agua y s&
axtrajo tres veses con diclorometano. Las fasss organicas combinadas se secaron
sobre sulfato z2ddico y, despuds de que 2l desacantz g2 retirara por filtrasién, se
secaron a presion reducida. Se aislaron 105 mg d=l compussto del titule con

suficizntz pursza. Tr de LC-MS: 0,21 min [M+H"]: 236,2 (met. b)

WA1.057

G-((R)-s=c-Buto-i)-7, 2-dimstil-[1,2,4)triazclo[4, 2-b]piridazin-2-ilamina

N

NH,
o\ /N‘\ 4
ol N A
Ty
S

Se desprotond (R)-butan-Z-ol (0,5 ml) d= forma analaga a WH1.056 con hidruro
séddico (85 myg), se hizo reaccionar con G-cloro-7,3-dimetil-[1,2,d)triazalo[4,2-
blpiridazin-Z-ilamina (WZ2.00Ga, 100 mg), suspendida =n DMF (2 ml), y se som=tid a
tratamiento. S aislaron 78 mg del compussto dal ks con suficients pureza.

Tr de LC-MS: 0,81 min [M+H"]: 256,2 (mat. b)
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W1.058

G-lzopropoxi-7,3-dim=til-{1,2,4]triazolo[4, 3-b]piridazin-2-ilamina

Y NH,
O ~
~ N
\\/N
X N

Se desprotond isopropanal (27 ml) ds forma andloga a W1.056 con hidrure sédico

h

(1,5 9), &= hizo reaccionar con G-cloro-7,&-dimetil-[1,2,4])triazolo[4, 2-b]piridazin-3-
ilamina (W2.00&a, 1 9), disuelta en isopropanal (10 ml) y DMF (10 ml), y s sometid
a tratamiento. Se aislaron 547 my del compussto del titulo con suficients pureza.

Tr de LC-MS: 0,74 min [M+H"]: 2222 (mel. b)

10 W1.089
7,8-Dimetil-6-propao-i-[1,2,4)triazolo[4, S-blpiridazin-3-ilamina

NH

o O.__N. <
//\\-/ ~ 2 N/\
N

~~ 7/

>

Se desprotond 1-propanol (25 ml) de forma analoga a W1.056 con hidruro sédico

~—~

1,3 9), 3= hizo reaccionar con G-clore-7,S-dimetil-[1,2,4)triazola[4, 3-b]piridazin-3-
15 ilamina (W2.0064a, 1 3), disuelta =n 1-propanol (10 ml) y DMF (10 ml), y s& sometid
a tratamiento. Se aislaron 647 myg del compuasto dal titule con suficients pursza,

Tr de LC-MS: 0,75 min [M+H"): 22,2 (meat. b)

WH1.060 y W1.051
20  a-(1-Etilpropori)-7,8-dim=til-[1,2,Hiriazola[4, 3-blpiridazin-3-ilamina  y  €-matosi-7,8-

dimstil-[1,2,4)triazolofd, 2-kpiridazin-G-ilamina

ky) NH, | NH,
! B

0 N
/N\N N ~N N

N
X \N/ >
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Se cargd inicialmentz 3-pentanol (1,5 ml) a TA con agitacién y se enfrié casi a
0°Ccon un bafo de hislo. Posteriormente, la mezcla s¢ mezcld con porciones de

hidruro sédico (117 mJ). La suspensidén formada =& calentd a &5°Cdurante 1,5 hy

\T'

dezpuss s mezcld con porcionss  de G-cloro-7,9-dimstil-[1,2,4]triazolof4, 3-
blpiridazin-G-ilamina (W2.002a, 100 myg), suspendida en 3-pentanal (1 ml) y DMF
(1,5 ml). Despuds de agitar a 55°Cdurant= 2 h, 1a mezcla s& dejé en reposo a TA
durante una noche, se mezcld can agua y 52 evtrajo tres veczs con diclorometano.
Las fases organizas combinadas se secaron sobre sulfato sédico y, después de que
antz se retirara por filtracidn, s2 sscaron a presidn reducida. El residuo s2

purificd por medio de HPLC preparativa (met. A) vy las fraccionzs limpias del
products sz combinaron, s& liberaron del acetonitrilo 2 prasidn raducida, se hicieron
alcalinas con una solucidn saturada de carbonato potasico y s& eddrajeron
repetidameante con diclorometano, Las fases organicas combinadas se sacaron
sobre sulfato sédico, se filtraron y 32 concentraron. Se obtuvizron 79 mg de 6-(1-
etilpropoz-:i)-T,E:-dimetil-[1,‘.",4]tria:c.lc»[—1,.’;'-b]piridazin-:?.-iIamina y 10 mg de a-metovi-
yo-dimetil-[1,2,d]triazala[4, 5-b]piridazin-Z-ilamina, que se formaron en la mezcla de

reaccion como resultado de fa contaminacidn con metanal.

E-(1-Etilpropo:i)-7,&-dimetil-[1,2,4]triazolo[4, 3-b]piridazin-3-ilamina, W1.0&80
Tr d= LC-MS: 1,30 min [M+H"): 280,2 (met. a)

C-Metoi-7, 5-dimetil-[1,2,4]triazolo[4, 3-b]piridazin-2-ilamina, W1.061

Tr de LC-MS: 0,58 min [M+H"]: 194,1 (met. a)
W1.062

B-Ciclopropilmztoxi-7,2-dim=til-[1,2,4]triazolo[4, 3-b]piridazin-Z-ilamina

NH,
AN N A
N

/
=N

& cargd inicialments ciclopropilmetansl (2,84 ml) en DMF (20 ml), se mezcld en
una atmasfera de argdn con hidruro s5dico (S62 mg) y 32 agitd a S0°Cdurantz 1 h.
Post=riormants, se afadizron hidrobromure de G-clara-7,S-dimetil-[1,2,4)triazolo[4, 2-
blpiridazin-Z-ilamina (WZ2.006, 2 g), disustto en DMF (20 mi), y un equivalznte de la

solucidn de alzédeido. Despuss de agitar a S0°Cdurante una hora, 52 afadieron dos



10

20

G0gy

-53-

equivalentzs adicionales de una solucién ds alcéido y la mezcla se agitd
adicionalmentz a &§0°C. Despuss, la mezcla de reaccidn se secd y se purificd
usando 9=l de silice (cartucho de 40 g, gradientz dz dicloromstano/metanal 3z 0-
10% en 40 min). Sz obluvizgron 325 mg dal compussto del titulo, Tr de LC-MS: 0,62
min [M+H"]: 234,1 (met. b)

W1.065
N*G*, H*67-Diztil-7, S-dimetil-[1,2,4]triazolo[4, 3-k]piridazina-3,5-diamina

ﬁ NH,

N N

N

~— 7/
X N

Se cargaron inicialmentz dos porcionzs de G-cloro-7,3-dimetil-[1,2,4]triazolo[4, 3-
blpiridazin-Z-itamina (WZ.006a, 500 mg y 850 mg divididas entre 2 racipientzs para
microondas), <ada una dizuslta en 12ml de distilamina y s mezclaron con
herafluorofzsfate ds 1-butil-3-metilimidazolio (150 pl). Posteriormants, se pusizron
en &l microondas a 180°Cdurant= 4 h. Con &l fin de completar la reaccidn, se
pusisron dz nuevo en el microondas a 180°Cdurante 4 h y después sz dejaron en
repozo durante una noches. Las dos mezclas de reaccidn se combinaron 2n un
matraz de fondo redondo y s& secaron. Bl residuo se mazcld con agua y s= &xtrajo
tres veces con diclorometano. Las fases organicas combinadas se secaron sobre
sulfaty sédico, se filtraron y se concentraron. El residuo se purificd por medio de
HPLC preparativa (met. F) y las fraccionss limpias del produsts se combinaron, se
libzraron del acstonitrilo a presidn reducida, se hicieron alcalinas con una solucian
saturada de carbonato potasico y se extrajeron repetidaments con dicloromeatana.
Las fazes organicas combinadas a2 secaron sobre sulfaty sddico, se filtraron y se
concentraron. Se obluvisron 900 myg del compussts del tlo. Tr ds LC-MS: 0,77

min  [M+H]: 235,2 (met. h)

W1.066

7,a-Dimetil-g-pirralidin-1-il-[1,2,4]triazolaf4, 2-b]piridazin- 2-ilamina
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Se cargd inicialmentz  G-cloro-7,3-dimetil-[1,2,4]triazolo[4,2-b]piridazin-3-ilamina
(WZ2.006a, 500 mg) =n pirrolidina (5 ml) a TA mizntras se agitaba. Daspués, la
mezcla se calentd a 65°Cdurant= 4 h. Daspués, la pirrolidina se retind y 2l residuo
Sz recogid con agua y se extrajo tres veoes con Jdiclorometano. Las fases organicas
combinadas se secaron sobre sulfato sédico, se filtraron y se concentraron. Se
obtuvieron 433 myg del compuesto d=l titulo. Tr de LC-MS: 0,72 min [M+H":

233,2 (met. b)

W1.070
G-Eboi-T-etil-8-metil-[1,2,4]triazalo[4, 2-b]piridazin-2-ilamina
NH,
\,/O\//N\N N
X =N

Se cargd inicialmente  6-cloro-7-stil-8-metil-[1,2,4]triazolo[4, 2-blpiridazin-2-ilamina
(W2.007; 550 mg) =n <tanol (45 ml) a TA mientras 3¢ agitaba, 82 mazolé con
etérido zddico (244 mg) y se calentd a 55°Cdurants & h. Daspues, s2 afadid un
equivalentz adicional de =tdxido sédico y 1a mezcla se agitd una vez mas a 55°C
durante 2 h. Despuss de dejarla en reposo durante 2 fin de semana, la mezola se
sech y 2l residun se recogdid con ajgua y se extrajo tres veces con Jdiclorometano.

Las fasez arganicas combinadas e secaron sobre sulfato sédico, se filtraron y se

conasntraron. S obtuvieron SS7 mg del compuesto d=l titulo.
Tr dz LC-MS: 0,7E min [M+H"]: 222,27 (met. b)

W1.071
7T-Elil-6-(1-=tilpropo>i)-S-metil-[1,2,4]triazolo[4, 3-b]piridazin-2-ilamina
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NH,
o) N
o N N
N
\ =~ 7/

Se cargd inicialments S-pentancl (2,5 ml) a TA con agitacion. Después, 22 afadid

Y]

hidruro sédico (91 mg) mientras s2 enfriaba con hizlo. Despuis de agitar
E5°Cdurante 2,5 h, se afadid gota a gota G-cloro-7-etil-2-metil-[1,2,4]triazolo[4, 3-
blpiridazin-3-ilarmina (WZ2.007; 120 myg), disusita =n 3-pentanol (2 ml) y DMF (4 ml).
Después de agitar durante 1 h, la mezcla s& dejd en reposo a TA durante una
noche y la mazala de reaccién se mazcld con agua y dicloromatano y dezpuds ze
extrajo tres veoes con diclorometano. Las fases organicas combinadas s secaron
sobre sulfato sddico y, despuss de que &l deszcante se retirara por filtracidn, se

sesaron a presion reducida. Sz obtuvieron 126 mg del cormpuesta del titula.

Tr de LC-MS: 0,90 min [M+H']: 264,2 (met. b)
WA1.075
G-Etoyi-S-=til-[1,2,4]triazolo[4, 2-b]piridazin-3-ilamina
NH,
~_-0« 2NN
N
\ 4

Se disolvid G-clora-3-etil-[1,2,4}triazola[4, 3-b]piridazin-S-ilamina (W:' a0g; 700 mg)
en tanol (100 mi) mientraz 32 agitaba. Dezspués, la mezcla da reaccién e mezcld
con etévido sadico (724 mg) y 32 agitd a TA durantz 2 h. Pasteriormants, la mezcla

calentd a 45°Cdurantz 3 h. Después de que 3& retirara =l disolvente, =l residuo

"]
(]

mezcld con agua y se extrajo tres veces con diclorometana, Las fases organicas

X
il

5SS

11

combinadas se secaron schre sulfato sddico y, despuds de que el desscant
retirara por filtracidn, se s=caron a presidn reducida. Se obtuvieron 670 myg dsl
compussta del titulo.

Tr d= LC-MS: 0,54 min [M+H"]: 20%,2 (met. k)

W1.076
G-Etori-S-etil-7-metil-[1,2,4)trizzol[4, S-bipiridazin-2-ilamina
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Se  disolvid  a-clora-S-etil-7-metil-[1,2,4]triazolof4, 3-blpiridazin-S-ilamina  (W2.005,

273 m3g) =n etanol abs. (20 ml) mientras sz agitaba. Daspués, la mezala ds reaccidn
22 mezchdh con etdeido sddico (176 mg) y se agitd a TA durante 3,5 h. Después de

dejar en reposo durantz =l fin de azmana, el disolventz sz retird y el residuo se
mezcld con agua y 53 sxtrajo tres veces con diclorometana, Las fases organicas
combinadas s= se‘ aron sobre sulfato sédico y, despusgs de que el deszcantz se
retirara por filtracion, se secaron a presion reducida. Se obtuvieron 230 mg del

compuesto del titulo, Tr de LC-MS: 0,75 min [M+H"): 222,2 (met. b)

W1.080 y W1.081
B-Etoxi-C-isopropil-[1,2,4}triazolo[4, 2-b]piridazin-G-itamina oy 2-(3-aming-G-ztoi-
[1,2,4)triazolo[4, &-b]piridazin-Z-ihpropan-2-al

~ -0 //“N\N/<\ ~-° /"N\N/‘Q
N N
/
=N

Sz cargd  inicialments  G-cloro-S-isopropil-[1,2,4)triazolo[4, 3-b]piridazin-2-ilamina
(WZ.002, 77 mg) en etanol (3 ml) mientras se agitaba a TA y 32 mazcléd con 2téido
sddico (50 mg). Despudés de agitar durants 4,5 h, la mezdla s& dgjd 2n reposo
durante una noche y después el disolvants se retird. El rasidun s& mezold con agua
y se ertrajo tres veces con dicloromstano. Las fases arganicas combinadas se
secaron zobrz sulfato sddico y, despuis de que el desecantz se retirara por
filtracidn, s= szcaron a prasion reducida. S obtuvieron 52 mg de oz compuestos
del tituly en forma de una mazcla (de acuerdo con 'H RMN, ~70:30 en favar de 6-

etovi-8- -'»prupll [1,Z4)triazolo[4, 3-E]piridazin-Z-lamina).

C-Eto-i-S-isopropil-[1,2,4]triazolo[4, 3-b]pirdazin-3-ilamina, W1.030
Tr de LC-MS: 0,7€ min [M+H"]. 222,2 (mat. b)
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2-(3-Amino-G-etori-[1,2, Ntriazalo[4, S-blpiridazin-2-ipropan-2-ol, W1.081

Tr de LC-MS: 0,40 min [M+H™]): 238,1 (met. b)
W1.082
S-Ciclopropil-G-2toyvi-[1,2,4)triazolo[4, 2-k]piridazin-2-ilamina
NH,
~ O N A
X \N’N

Se cargd inicialmentz G-clore-2-ciclopropil-[1,2,4]triazolo[4, 3-k]piridazin-2-ilamina
(WZ.010, 77 mg) en =tancd (10 ml) mientras sz agitaba a TA y se mezcld con
etdvido sédico (67 mg). Despuéds de agitar durantz 4,5 h, 1a mezcla 32 dejd en
reposo durants una noche y después el disalvents s retird. Bl residuo se mazald
con agua y se edtrajoe tres veces con dicloromestano. Las fases organicas

combinadas se a=caron sohre sulfato sddico y, después de que el desscants

il

52

retirara por filtracidn, se s=zcaron a presién rsducida. Se obtuvieron 91 myg del

compuzssto dzl titulo, Trde LC-MS: 0,71 min [M+H"]: 220,2 (met. b)
W1.085
G-Etoxi-7-ctil-[1,2,4)iriazolof4, 3-b]piridazin-2-ilamina
NH,
\ \N/
Se hizo reaccionar zal trifluoroacetato de 8-clora-7-stil-[1,2,triazolo[4, 2-b]piridazin-

J-llamina (WZ.011, 32 mg) y 32 tratd de forma andloga a W1.075. S obtuvieron 77
mg dzl compuasto dal titulo, Tr de LC-MS: 0,69 min [M+H"]: 20&,2 (mat. b)

W1.086
7-Cizlopropil-G-ztoxi-[1,2,4)triazolo[4, 3-b]piridazin-G-lamina

Se  hiza  reaccionar  G-cloro-7-ciclopropil-[1,2,4)triazolo[4, 2-Blpiridazin-2-ilamina
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(WZ.012, 30 myg) y «2 tratd dz forma analoga a W1.075. Se obtuvieron 31 mg del
compuzsto del titulo. Tr de LC-MS: 0,70 min [M+H™: 220,2 (m=t. b)

W1.087
6-Etoxi-7-isopropil-[1,2,4)triazolaf4, S-b]piridazin-S-ilamina

M NH,
o) /N\N/\é

4
\ \N

Se  hizo  reaccionar G-c:la:'rc--T-is-:'propiI-[1,_,4]t| iazalo[4,3-b]piridazin-2-ilamina
(W2.013, 30 mg) y s= trald d= forma analoga a W1.075. Se obtuvieron 31 mg dal

compuesto del titulo.

Tr de LC-MS: 0,76 min [M+H™: 2222 (met. b)
W1.090
G-Etoxi-7, 3-diztil-[1,2,4]triazola[4, S-blpiridazin-S-ilamina
NH,
S~ 0 /N TINTTN N
= \N/

Se disalvid G-cloro-7,8-dietil-[1,2,4)triazolo[4, 2-b]piridazin-2-ilamina (WZ2.014, 4,1 g)
en stanol (13 ml) misntras se agitaba y permanscia sn una atmasfera de argdn.
Despuds, la mezcla de reaccidn se mezold con atévido sddico (61 mg), 52 agitd a
TA durantz 1 h y dsspués a &5*Cdurante 0 min. Posteriorments, s= anadieron 2
equivalzntzs mas de stéxido sddico y la mezcla s2 agité a §5°Cdurants 4,5 h.
Después de qus se afiadiera 1 =quivalente mas de stdxido sddico, 1a mezala se
agitd a S5°Cdurantz 2,5 h y 52 dgjd en reposo durantz el fin de semana. Despuss,
el dizolvente se ratind y 2l residuo & mszcld con agua y se exdrajo tres veces con
diclorometano. Las fases orgénicas combinadas se ascaron sobre sulfato sddico vy,
despuss Jde que el desecante s= retirara por filtracién, se secaron a presion
reducida. Se obtuvieran 22 mg del compussto del titulo.

Tr d=z LC-MS: 0,30 min [M+H"]: 237,2 (mat. b)

W1.091
€-Etoxi-7,S-diisopropil-[1,2, 4triazolo[4, 3-blpiridazin-S-ilamina
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NH,
~_© /N\N/\<N
S \N/

Se disolvid &-cloro-7,8-diisopropil-[1,2,4]triazola[4, 3-blpiridazin-3-ilamina (WZ2.01§,
0,1 g) en =tanol (18 ml) mientras sz agitaba y permanacia en una atmésfera de

argsn. Despuzs, la mezcla d= reaccidn s mezald con etdxido sddico (110 mg), se

7

agitd a TA duraniz 1 h y despuds a 55°Cdurantz 1 h. Posteriormenis, la mazcla 32

dejd en reposo durantz una noche y se agité d= nusvo a 55°Cdurantz 7,5 h.

Después, el disalvente se retird y el residuo se mezcld con agua y s2 extrajo tres
veczs con dicloromstano. Las fases organicas combinadas se secaron sabre sulfato

mon a

A
prasion reducida. S= obtuvisron 100 mg del compuesto del titulo. Tr de LC-MS: 0,90

min [M+H"]: 264,2 (met. b)
W1.092
7,3-Diciclopropil-6-etoxi-[1,2,triazala[4, 2-b]piridazin-Z-ilamina
NH,
0L NS
\\,’ N N~
— /N
X N

Se disolvid b-cloro-7, S-diciclopropil-[1,2,4triazolo[4, 3-blpiridazin-S-ilamina (W2.014,

1,1 3) en etanol (20 ml) mientras s agilaba y permanscia en una atmdsfera de

0
a

:l
argidn. Después, la mazcla de reaccidn se mezobly con stééido sédico (110 my), ¢
as

agith a TA durantz 1 h y despuds a 55°Cdurante 1 h. Postericrments, la mezcl

dejd en reposo durante una nochs y después se calentd a reflujo durants 7,5 h.
Despuds de dejar en reposo durants 2l fin de semana, &l disolvents 25 retird y =l

residuc se mezcld con agua y s =xtrajo tres veces con dicleromatano. Las fases
orJanicas combinadas se secaron sobre sulfato séddico y, después de que el
desecants sz relirara por filtracidng se secaron a presidn reducida. Se abtuvieron
100 mg del compuesto del titulo.

Tr de LCG-MS: 0,24 min [M+H"]: 260,2 (met. b)
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W1.005
€-Etoi-2,9-dihidro-7H- "It.lupcl'llﬂ[d]['l,_,4]lI'HZO|f'[4,--h]plrlda in-3-ilamina

Se disolvid hidrobromuro de «-clc»r«:»-::“,,Q-dihidro-/H-c:ic:lopenta[d][1,_,4]t||;1_olu[4

blpiridazin-3-itamina (W2.017, 1,0 3) en etanol abs. (50 ml) misntras s& agitaba y
permanscia en una atmasfzra de argdn. Después, la mezola da reaccidn g2 mezcld
con etdxido sddico (1,41 9) y s agitd a 60°Cdurantz 1 h. Después d2 que s2
retirara el disolvente, el residuc 32 purificd usando un cartucho de 40 g dz gel d=

silice (gradiente 0-20% de dicloromstans-etanol en 60 min). Las fraccionss limpias

del producto sz combinaron y e sscaron. Se obtuvieron GE2 myg del compuesto del
titulo.
Tr de LC-MS: 0,56 [M+H"]: 220,1 (met. b)
W1.096
G-Etoxi-7,3,9,10-t=trahidro-[1,2,4triazalo[?,4-a)ftalazin-3-itamina
NH,
\-/O\ {/N\N
~ 7/

X N

Se disolvid G-clora-7,8,9, 10-tastrahidro-[ 1,2, d)iriazolo[3,4-alflalazin-3-ilamina

(WZ2.018, 1,0 3) &n stanacl (50 ml) misntras s2 agitaba y permanazia en una
atmdsfera de argdn. Dezpués, la mezcla de reaccidon se mazold con eté-ido sddico
(1,24 9) y 2= agitd a c°Cdurants 1 h. Después de que s2 retirara &l disolvents, 2l
residud & purificd usands un cartuche d= 40 g ds gel de silics (Jradients de 0.20%
de dicloromstano-=tancl <n 40 min). Las fracoionss limpias dsl producto se
combinaron y se secaron. Se obtuvieron 421 my del compussts del titulo. Tr de LC-
MS: 0,95 [M+H"]: 234,1 (m&t. a)

W1.100
N, N-Distil-3-armino-g-stoxi-[1,2,A]triazolo[d, 2-b]piridazina-7-carbo=amida
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Se cargd inicialments  N,H-dietil-3-amina-G-cloro-[1,2,4]triazolo[4, 2-b]piridazina-7-
carboxamida (W2.019, 50 mg) en =tanal (& ml) y s= mezald con etdxido sédico (28
mg) misntras se agitaba. Despuds de agitar durante 7 h a TA y dejar en reposo
durantz una noche, el disolvents sz retird y la mezcla se extrajo tres veces con
diclorometano. Lags fagss organicas combinadas se secaron sobrs sulfato sédica y,
despuss de que el desscante se retirara por filtracidén, s¢ sscaron a presidn

reducida. Se obtuvizron 51 mg del compussto del titulo.

Tr d= LC-MS: 1,00 min [M+H"): 279,2 (m=t. b)
W1.101

M, N-Dietil-Z-amino-G-atoxi-[1,2,4]triazolo[4, S-blpiridazina-S-carboxamida

NH,
o N
e
\ \N/N
i N

)

Se prepard N H-distil-G-amino-6-cloro-[1,2,4]triazolo[4, 3-blpiridazina-S-carboxamida
(WZ.020, &0 m3) de forma aniloga a W1.100, Se abtuvieron 51 mg del compuasto
del titula, Tr de LC-MS: 1,04 min [M+H™]: 279,2 (msl. b)

W1.102
G-Eto-i-N* NPT -dietil-[ 1,2, Htriazola[4, 3-b]piridazina-3, 7-diamina

\| NH,

=~ N
\N

Sz cargd inicialments  G-cloro-N* 7 N7 -distil-[1,2 4]triazola {4, 3-b]piridazina-3, 7-

diamina (WZ2.021, 32 mg) en =tanol (7 ml) y 32 mezald con stdnido 34dico (24 my).
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La mezcla de reaceidn g2 agitd a TA durantz 4 h. Después, sz agitd a 15°Cdurants
2 h mas. Pastzriormants, la mazcla se sscd, &l residus s mezcld con agua y ==
extrajo tres veces con EA y fases de EA comhbinadas se aesaron con sulfato de
magnesio, se filtraron y se concentraron. S obtuvieron 30 mg del compussto del

5 titulo en forma un producta en bruto, que estaba o suficientemente limpio para la

siguisnts reascién, Tr de LC-MS: 1,12 min [M+H"): 251,2 (met. a)
W1.105
a-Elil-a-(1-=tilpropaei)-[1,2,41triazolo[4, 3-b]piridazin-Z-ilamina

NH,

10
Se cargd inicialmente 3-pentanol (1,2 ml) & TA con agitacidn. Daspuss, s¢ afadié
hidrure sédico (77 mg) mientras se enfriaba con hielo. Después de agitar a
S5°Cdurantz 2,5 h, =& afadid gota a gota &-cloro-2-2til-[1,2,triazalo[d, 3-blpiridazin-
S-ilamina (W2.003, 60 mg), disuslta en 3-pentanol (1,5 mi) y DMF (4 ml). Después
15 de agitar durantz 2 h, 1a mezcla de reaceidn s dejd en reposoe a TA durante una
noche, s& mezcld con agua y dicloromatans y despuds s sirajo tres vecss mas

con dicloromzstano. Las fases organicas combinadas s2 secaron sobre sulfato

..J

ron

gy

shdico y, despuds de quz el desscant: se retirara por filtracidn, 32 secs
prasion reducida. Sz obtuvizron 70 mg del compussto del titulo. Tr de LC-MS: 0,87
20 min [M+H"]: 250,2 (m=t. b)

W1.106
7,5-Diztil-o-(1-atilproposi)-[1,2,4]triazolo[4, 3-b]piridazin-3-ilamina

kg -
0 N —4
= N
\N

Vd
S \N

19
(%4

Sz hizo reaccionar G-clore-7, S-dietil-[1,2,4]triazolo[4, 2-blpiridazin--ilamina (W2.014,
100 mg) vy se tratd d= forma andloga a W1.075. 3e obtuvieron 110 mg dal
compuesto del titulo.

Tr de LC-MS: 0,23 min  [M+H"): 275,2 (mi=t. b)
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W1.107

A-(1-Etilpropaoxi)-2-isopropil-[1,2,4)triazola4, 3-b]piridazin-3-ilamina
NH,

N
O = \N/\<N
S \N/

Sz hizo  reaccionar  G-cloro-S-isopropil-[1,2,4]triazolo[4, 3-b)piridazin-2-ilamina
(W2.009, &0 myg) y s& tratd de forma analoga a W1.075. Daspués, ¢l products en
brute se purificd por medio de HPLC preparativa (met. A) y las fraccionss limpias
dzl producto se combinaron, se liberaron del acetonitrilo a prasién reducida, se
hicizran alzalinas con una sclucidn saturada d= carbonato potasico y se extrajsron
repetidamente con diclorometano. Las fases organicas combinadas se secaron
sobre sulfato sédico, se fitraron y s2 concentraron. Se obtuvizron 51 mg del
compuesto del titulo,

Tr d= LC-MS: (1,91 min [M+H"]: 254,2 (met. b)

W1.108
G-(1-Etilpropeei)-7,S-diisopropil-[1,2,4]triazala[4, 3-B]piridazin-2-ilamina

O{
Z
T

Sz hizo reaccionar  &-cloro-7,2-diizopropil-[1,2,4]triazolo[4, 2-blpiridazin-2-ilamina
(WZ.015, 100 m3g), se trath y se purificd de forma analoga a W1.107. S& abtuvieron
72 mg del compussto del titulo. Tr de LC-MS: 1,01 min - [M+H']: 506,23 (msl. b)

W1.109
S-Ciclopropil-G-(1-stilproposi)-[1,2,4]iriazola[4,3-blpiridazin-Z-ilamina
NH,

= N
\N
S \N/

S=  hizo  rzaccionar  G-cloro-S-ziclopropil-[1,2,4triazolo[4, 3-b]piridazin-2-ilamina

xt)
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(W2.010, 100 mg), se tratd y se purificd d= forma analoga a2 W1.107. Se obtuvieron
74 mg d=l compuzsts dal titulo. Tr de LC-MS: 0,29 min - [M+H"}: 262,27 (met. b)

W1.110
S 7, 8-Diciclopropil-G-(1-etilproposi)-[1,2,4]triazabs[4, 2-b]piridazin-2-ilamina

© /N\N \N
/
\ \N

Se hizo reaccionar G-cloro-7,8-diciclopropil-[1,2,4]triazolo[4, 2-b]piridazin-2-itamina
(W2.016, 100 mg), s= tratd y se purificd ds forma analoga a W1.107. Se abtuvizron
35 myg del compussto del titulo, Trde LC-MS: 0,952 min - [M+H™): 302,2 (m=t. b)
10
W1.111
G-(1-Etilpropo-i)-7-metil-[1,2,4)triazalo[4, 3-b]piridazin-3-ilamina
NH

/
Pt

))Q\f

Se cargd inicialmente 3-pantanol (30 ml) en una atmésfera de argan, se mezcld con
15 hidruro sédicn (1,45 3) y 32 agitd a S0°Cdurantz 1 h. Postzriorments, se afiadid
lentamentz gota a gota E-cloro-7-mstil-[1,2,4triazolo[4, 3-b]piridazin-S-ilamina
(WZ.005, 1,58 g), disuelta en 3-pentanal (120 ml) y DMF (20 ml), durants 1 h.
Despudsz de agitar durante 1 h, la mezcla se concantrd y &l residuo 22 mezclé con
agua y 3& extrajo cuatrd veses con dicloromstana. Las fases organicas combinadas
20 s secaron sobre sulfato de magnesic, e filtraron y se concentraron. El residuo se
purificd usando un carfucho de 20 g de gel de gilice (gradientz de 0,109 d=
dicloromeatano-metanol en 40 min). Las frazcionss limpias del producto se
combinaron y se zacaron. Se obtuvisron 1,25 g del compuesto del titulo, Tr de LC-
MS: 2,30 min [M+H"]: 236,1 (m=t. 2)
25
W1.112
7-Etil-6-(1-=tilprapoxi)-[1,2,4]triazolo[4, 2-k]pirdazin-2-ilamina
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NH,
0 _No /<
ZN
/j/ \\/N
x N

Se hizo reaccionar 6-cloro-7-edil-[1,2,4)triazolo[4,3-blpiridazin-S-ilamina (W2.011,
150 mg), s= tratd y s= purificd de forma andloga a W1.107. Se obtuvieron 103 myg
d=l compuzsto del titulo. Tr ds LC-MS: 0,87 min [M+H"): 250,2 (mat. b)

W1.113
E-(1-Etilpropaoi)-7-isopropil-[1,2,4]triazolo[4, 3-b]piridazin-S-ilamina

\\/, NH,
o

=~ "N \N
S \N/

Se  hizo  reaccionar  G-cloro-7-isopropil-[1,2,4]triazolo[4, 2-blpiridazin-3-ilamina
(WZ2.013, 100 m3) v s tratd d= forma andloga a W1.071. Se abtuvizron 132 mg d=l
compussto Jdel titulo, que adn estaba contaminado con un poco dz DMF. Tr de LC-
MS: 0,90 min [M+H"]: 264,2 (met. b)

W1.114
7-Ciclopropil-6-(1-alilpropo=i)-[1,2,4)triazolo [, 3-blpiridazin-2-ilamina

o{
Z
L
N

Sz hizo  reaccionar  G-clorg-7-ciclapropil-[1,2,41triazola[4, 3-blpiridazin-3-ilamina

(WZ2.012, 100 mg) y se tratd d=2 forma andloga a W1.071. Se abtuvieron 116 mg dzl

compuesto del titulo, Tr de LC-MS: 0,57 min [M+H"]: 262,72 (mel. b)
W1.115

6-(1-Etilpropaei)-2, 9-dihidro-7H-ciclopentald][1,2,4ltriazolo[4, 3-b]piridazin-3-ilamina
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N
/
= \N

Se cargd inicialments S-pentancl (20 ml) en una atmdésfera de argdn, s= meazcld con
hidrure sédica (991 mg) y se agitd a S0°Cdurantz 1 h. Posteriormente, se afadid
lentamante gota a gota hidrobromuro d= 6-cloro-5,9-dihidro-7H-ciclopenta[d][1,2,4]-
triazolof[4, 3-b]piridazin-G-ilamina (W2.017, 2,0 ), disuslto en S-pentanol (20 mi) y
DMF (100 ml), durant= 1 h. Después de agitar durante 1 h, la mezcla se concentrd y
el residun s& mezcld con agua y se extrajo cuatro veces con diclorometano. Las
fases organicas combinadas ss sacaron sobre sulfato de magnasio, se filtraron y se
conesntraron. El residuo s purificd usando un cartucho de 40 g de gel de silic

(gradiznts de 0-10% de dislorometanc-metanal @n 50 min). Las fraccionzss limpias

del producta se combinaron y 2 secaron. Se abtuvieron 1,04 g del compuesto del

titulo.
Tr dz LC-MS: 2,22 min [M+H]: 262,1 (met. &)
W1.116
G-(1-Etilpropo=i)-7,2,9, 10-tstrahidro-[1,2,4]triazolo[&, 4-a)ftalazin-3-ilamina
NH,
/N\N
\\/N
S N

Se cargd inicialmente 3-pentancl (20 ml) =n una atmdsfera d= argdn, 22 mezald con
hidrura sédico (946 myg) v se agitd a &0°Cdurantz 1 h. Posleriormeznts, s2 afiadid
lentamentz gola a gota  hidrobromure de G-clore-7,2,9,10-tztrahidro-
[1,2,triazolo[S,4-a]-ftalazin-3-ilamina (W2.018, 1,35 ), disuslio en S-pentanol (20
mil) y DMF (100 ml), durant= 1 h. Despuss de agitar durantz 1 h, la mezcla se
concentrd y 2l residuo 32 mezcld con agua y s addrajo cuatry vecas con

dicloromztano. Las fases organicas combinadas se secaron sobre sulfato de

o

magn=sio, e filtraron y 32 concentraron. El rasiduc s purificd uzando un cartusha
de 30 g d= 'J&-'| dez ailice (gradients d2 0-10% de dicloromstana-metanol & 50 min).
Las fraccionzs limpias dzl products se combinaron y se sscaron. Se obtuvieron 0,8

g del compuesto del titulo.
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Tr de LC-MS: 1,15 min [M+H"]: 276,1 (met. a)

W1.120
E-Ciclopropilmetoxi-2, 8-dihidro-7H-ciclopentald][1,2,4]triazolo[4, 5-b]piridazin2-

ilamina

% e
0N /<
=~ °N
\N

=, .7
S~ N

Se  cargd  inicialimente  ciclopropilmstanol (1,72 ml) =n DMF (25 ml),
Subsigui=ntzmante, la mezcla s combind con hidruro sddico (541 myg) =n una
atmésfera de argdn y se agitd a 45°C durantz 0,5 h. Postzrionments, s disolvid
hidrobramur: de €-clore-3,9-dihidro-7H-ciclopenta[d][1,2,4]triazolo[4, 3-b]piridazin-2-
ilamina (WZ2.017, 1,31 3) &n DMF (20 ml) y s afiadizron en porcionss 11,25 ml de
la solucidn de alcé-ido a 45°C durantz 90 min. Daspuis, la mszcla a2 agitd a

45°Cdurants otra hora. Después de ahadir un poco de agua, la mazcla se sescd y se
purificd usando gel de silice (cartucho Jde &0 g, gradientz de 0-20% de

diclorometano/matanal en 60 min). Se obtuvieron §25 mg del compuesto del titulo.

Tr de LC-MS: 0,63 min , [M+H"]: 246,1 (m=t. b)
W1.125
G, 7-Distoxi-[1,2,4]triazolold, 3-b]pirndazin-3-ilamina

NH,

0 N\/<
\ ~ 7
/\O

Se cargd inicialments (5,6-distoxi-piridazin-2-ihhidrazina (W3.120; &0 mg) en una
mezcla de etanol (2,5 ml) y agua (0,75 ml) & TA mientrag s2 agitaba. Despugs, a2

anadid cuidadosamants qota a gota bromurs de ciandgzno (55 ma, disuslto en 0,75
mil d= =tanol y 0,15 ml de agua). Daspuds de agitar durante 7 h, la mezcla se dejd
en rzposo durantz una noche. Despuds, se anadieron 2 equivalentzs mas de
bromurd de ciandgeno, disuelta &n 0,75 ml de stanal y 0,15 ml d= agua, y [a mezila
se agitd adicionalmants a TA durant= 4 h y despuis a 55°C durantz & h. Después

dz un pericdo ds refrigeracidn, =l disolvente 22 retird y 2l residuc se mezcld con

ajgua. Despuéds d= hacerse alcalino con una solucién saturada de carbonato
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potasico, se ertrajo cualro veces con diclorometano. Las fases organicas

s2

di

combinadas se szcaron sobre sulfato sédico y, después de que el deseca
retirara por filtracién, se secaron a presidn reducida. El reasiduo se purificd por
medio de HPLC preparativa (met. A). Las fracciones limpias del producto se

combinaron, se liberaron del acetonitrilo a presion reducida, se hicieron alcalinas
con una solucién saturada dz carbonato potasico y se axtrajeron cuatro veces con
dicleromstano. Las fases organicas combinadas se secaron sobre aulfato sédizo y,
despuds die que el desecantz se rstirara por filtracién, se secaron a presion

reducida. Sz obtuvizron 36 my del compuesto del titulo.

Trdz LC-MS: 0,54 min [M+H"]: 224,2 (met. b)
W1.126
€,3-Distoxi-[1,2,4triazolo[4, 3-b]piridazin-G-ilamina

| NH,

o) N

N \N/
~_-©

Sz dizalvid B-clors-8-metancsulfonil-[1,2,4triazolz[4, 3-b]piridazin-2-ilamina

WILAEZ 60 mg, 0,24 mmal) en ztancl (5 mil), se aiadié stérido sédica (500 pl, al

~~

21% e&n alanol) y la mezcla se calentd a 50°C duranle 5 h. La mezola se concentrd

I

v el rasidun se purificd por cromatografia ultrarrapida (dicloromstano:metanal).

Rendimiento: 54 mg

Tr ds LC-MS: 0,52 min [M+H"): 224,1 (mel. b)
W1.127
G,2-Dimetoxi-[1,2,4triazolo[4, 3-E]pirida=in-2-ilamina
N
N—N~ N
o—’ N=N
/ —
o]
/
Se disolvid G-clora-S-metancsulfonil-[ 1,2, 4triazola[4, 3-b]piridazin-3-ilamina

(WZAZE, 100 mg, 0,40 mmol) en metanol (10 ml), y 32 afadid una solusién de
matdrido sddico (0,75 ml, 4,04 mmal). La mezcla se calentd a reflujo duranis 3 h,

luego s& concentrd y &l residuc se dizalvidé &n agua y se eztablecid un pH de @
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anadizndo acido clorhidrico acuozo. La mezcla se estrajo con EA y las fases
organicas combinadas = secaron y condentraron. El residuo s2 purificé mediante

cromatografia ultrarrapida (disleromestano:metanol). Rendimiento: 30 mg

Tr de LC-MS: 0,14 min [M+H™]: 196,1 (met. b)
W1.128
A-Etori-S-isopropori-[1,2,4)triazala[4, 2-b]piridazin-2-ilamina
N
\ N
N

-

Se disolvid &,3-distori-[1,2,4triazolo[4,3-b]piridazin-S-ilamina  (W1.126; 20 mg,
0,368 mmal) =n isopropanol (10 mi), y 32 afadid isopropirido de sodio (297 mg).
La mezcla g2 calentd hasta 85°C durantz 1 h y s= conczntrd, sl residuc s disalvid
en agua y s& establacid un pH de € afiadizndo 4cido clorhidrico acuoso. La mezcla
a2 2wtrajp con acetato ds &tilo y las fases organicas combinadas se sscaron y
concentraran. El residuo remansnte se purificd mediante cromatagrafia ultrarrapida

(dicloromstano:M=0H). Rendimiznto: 58 mg

Tr dz LC-MS: 0,58 min [M+H"]: 238,2 (met. b)
W1.130
C-Mstanosulfonil-7,2-dimetil-[1,2,Htriazolo[4, 3-h]piridazin-Z2-ilamina
NH
[l 2
>SN
o~ 2 \ A\
s /N
X N

Se disolvieron hidrobromuro de G-cloro-7,8-dimetil-[1,2,d]triazolo[4, 3-b]piridazin-3-

ilamina (WZ2.008; 1,0 9) y sullinaly sadico (916 mg) en DMF (6 ml) y la mezcla s2

agitd en un microondas a 150°Cdurant: 45 min. Daspuds de que s retirara &
disolvents, el residuc se purificd usando gel de silice (cartucho d= 40 g, gradiente
de 0-20% de diclorometano/metanal en 60 min). S22 obtuvisron 1,02 g del

compuesto del titulo.
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Tr de LC-MS: 0,23 min [M+H"]: 242,1 (m=t. b)
El siguientz se prepard de mansra analoga:
Namero Tr de | [M+H"): Comentario:
LC-MS
W1.131 \IOI NH, 0,20 min | 175,1 W2.002; 519,
O//S . 4;N -<~N/.<\ (met. b) sulfinato (3,2 q); 7ha
N 100°C; producto: 6,3
\ \N/ g

W1.135
S-Aming-7, 3-dimetil-[1,2,4]triazolo[4, 3-blpirdazina-a-carbanitrilo

NH
2
N\\ /N\N
\N

/
X N

Se  disalvid  @-metanosulfonil-7,2-dimetil-[1,2,4]triazolo[4, S-b]piridazin-Z-ilamina
(W1.130; 1,0 g) en DMF (20 ml) y s mazcld con cianure potasico (405 mg).
Después de agitar a 100°C durantz 1 h, la mezcla ss secd. El residuo s= agitd en
EA y se cromatagrafié usando una columna corta de gel de zilice con EA. Las
fracciones se concentraron por evaporacidn rotatoria. Sz obtuvieron 560 mg del

compuesto del titulo.

Tr de LC-MS: 0,27 min [M+H"]: 189,1 (m=t. b)

El siguients se prepard de mansra analoga:

NUmero Tr  de | [M+H']: Comentario:

LC-MS

W1 134 My N FIEL, 0,20 175,1 W1.151 6,52 3, KCN (2,7
7N min (mat. b) 3); 7 h a 100°C; producto:
NN 870 mg

W1.140

Hidrocloruro del acido Z-amine-7,3-dimatil-[1,2,4triazolo[4, 3-Llpindazina-G-

carboxilico
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N /<
HO Z NN N
/
NN \N
Se mezclé S-amino-7,3-dimetil-[1,2,4)triazolo[d, 3-b]piridazina-&-carbonitrilo

(W1.138; 200 mg) con acido clorhidrico concentrado (20 ml) y se mantuvo a la

temperatura de reflujo durante & h. Posteriorments, el acido clorhidrico se retird y 2l

residuo se recogid con agua y se liofilizd. Se obluvieron 790 myg dzl compussto del

titule, que tenia suficient= purzza para la siguients reaccion. Tr de LC-MS: 0,19 min
[M+H"}: 189,1 (met. c)

El siguiente 2 prepard ds manera analoga:

Namero Tr de | [M+H]: Comentario:
LC-MS
W1.41 o ClIH N, | G 11 1941 W1.136 850 myg; HCI (&0
2
HOJ /-,N«N/(\N min (met. b) ml); 2 h RF; producto:
X \N/ 1’7 g

W1.145
Hidrocloruro de Z-amino-7,8-dimetil-[1,2,4)triazola[4, S-b]piridazina-6-carbozilato de
metilo

0 NH,CIH
~ N\

0] = NTN

N \/N
N

Se dizolviéd hidroclorure det acids 3-amine-7,3-dimatil-[1,2,4]triazolo[4,2-b)pirkdazina-
G-zarboxilico (W1.140; 720 mg) =n metanol (40 ml), se afadid lentamsnts gota a
gota cloruro ds tionilo (1,9 ml) y despuds la mezala se agith a 85°C. Después de 2,6
h, la mezela se sacd y el residuo se purificd usanda gel de silice (cartucho de 24 3,
gradizntz de 0-20% de diclorometanao/mstanal 2n 60 min). 5= obtuvisron G02 mg
del compuesto del titulo.

Tr de LC-MS: 0,57 min IM+HT: 222,1 (mst. b)

El siguiente 2 prepard de mansra analoga:
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NOmero Tr  de | [M+H']: Comentario:
LC-MS
W1.148 w020 208, 1 W1.141 &00 mg; cloruro
~o )J\[;)";\IN min (met. b) de tionilo (1,53 ml); 1,5 h
l N 65°C; producto: 429 mg

W1.150
N-Metil-2-amina-5-metil-[1,2,4]triazola[4, 3-b]piridazina-G-carboxamida
Q NH,
N Ny /\<N
LUy

Se disolvid J-amino-S-meatil-[1,2,d]triazole[4, 3-b]piridazina-G-carbosilato de metila
(W1.14E; 210 mg) =n metanal (4 ml), sz 2nfridé a 0°C, se mazcld lentamente gota a
gota con dimstilarnina (2,02 ml; 2 M 2n THF) y s& agitd a 0°C. Despuis de 3 h, ¢

afadieron & zquivalentes maa de una solucidn de dimstilamina y 1a mezcla se agitd
a 40°C durante 4 h. Despuss de dejar =n reposo durante una noche, se afadiaron 8
equivalzntzs masz dz una solucidn de dimetilamina y la mezola s= agith a 40°C
durantz 2 h mas. Dazpués de dzjar 2n reposo de nuevoe durante una noche, se
anadisron 5 equivalzntzs mas J2 una solucion de dimetilamina y después la mezola
gg agité a 100°C en un microondas durantz 20 min. Posteriorments, 1a mezcla se
concentrd y se purificd usando gzl de silice (cartucho de 24 g, gradients de 0-20%

dz diclorometano/metanal 2n 60 min). Sz obtuvieron 92 mg del compuasto dal

titulo.
Tr de LC-MS: 0,13 min [M+H"]: 221,1 (mel. b)
W1.152
N-Etil-Z-amino-2-mtil-[1,2,4]triazolo 4, 3-blpiridazina-G-carbocamida
Q NH,
<N A /\<
X =N

Se disolvid hidroclorurs del Acide Z-aming-S-metil-[1,2, 4triazola[4, 3-b]piridazina-a-

carbozilico (W1.131; 300 mg) en DMF (8 ml) y s& mezold con tetrafluorcborato de
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O-[(ztomizarbonil)-cianometilznoamina]-N,N, N, N’-tztrametiluronio (TOTU; 429 mg) y
distitamina (572 my3). Dzapuis de 2 h, 1a DMF s& retird y el residuo se purificd
0-20% de

diclorometano/metanal en G0 min). El producto se recogid con agua y se liofilizd.

usando  gel  Jde  =ilice (cartucho  de 24 g, gradiente  des
Con el fin de retirar la dizlilamina residual, la mezcla s2 cromatografié usando una
columna corta (95:5% de diclorometancs/metanal). Se obtuvieron 112 myg  del
compuesta del titulo, que adn estaba contaminado con digtilamina, Tr de LC-MS:

0,40 min [M+H"]: 249,1 (met. b)

W1.154
N-Etil-G-amina-7,S-dimeatil-[1,2,4]triazola[4, 2-blpiridazina-G-carboramida
Q NH,
/\u N4
AN \N/

-y

Se disolvid  hidrocloruro de 3-amino-7,5-dimetil-[1,2,4]triazolo[4, 3-b]piridazina-6-
carboxilato de metilo (W1.145; 200 mg) en metanol, s =nfrid a 0*C, se mezcld
lentamentz gota a gota con stilamina (1,81 mil; 2 M 2n THF) y s& agitd a 0°C
durants & h. Daspues, se afadid un equivalents adicional de etilamina y la mezcla
se d=jd en reposo a TA durantz el fin de semana. Posteriorments, la mezcla s2
concentrd y 2 purificd uzando gzl de ailice (cartucha de 24 9, gradiznte de 0-20%
dz diclorometanco/metanol en 60 min). Se obtuvieron 149 mg del Sompuesto del
titulo. Tr d& LC-MS: 0,21 min [M+H"]: 235,1 (met. b)

Los siguientes s& prepararon de mansra analaga:

Namero Tr de | [M+H: Comentario:
LC-MS

W1.1585 o M, | 0,58 2211 W1.148 200 m3g;

\hl)J\éN\N/{‘.N min (ms=t. o) metilamina (2 M en THF);
Jﬁ/‘QN/ praducts: 113 mg

W1.1586 o e, | 0,28 2211 WH1.145 210 mg; atilamina

/\HJ\/@‘\/QN min (mst. b) (4,7 equiv.; 2 M en THF);
N

producto: 164 mg
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WH1.157 G MH, | 0,16 07,1 W1.146 225 mg;
\H)J\ »/’N‘n/\/:N min (mel. b) metitamina (4,7 equiv.; 2
NN M en THF); producto: 113
mg
W1.165

(G-Etoxi-7,2-dimetil-[1,2,A]triazolo[4, 2-b]piridazin-S-il(2, 2, 2-trifluoro=til)amina

Se cargd inicialmente  (S-cloro-
triflucro=til)amina (
(%0 mg). La mezcla de reaccidn 3¢ agitd a S0°C durants 4 h, despuss 52
adicionalments  etédeido
A0°Cdurantz 2 h. Daspuss de dsjar =n reposo durante una noche,

mezchkly con agua y 32 secd. E

N

ajgua. La fase de EA se sech

N /<N’§<F
= F
N \N F

_ 7

-

7, 3-dimetil-[1,2,4]triazole[4, 3-b]piridazin-2-i)(2, 2, 2-

2.5 330 m3) en etanaol

obtuvieron 340 mg del compuesto d=l titulo.
Trde LC-MS: 0,52 min

Los siguiznt=e se prepararon de manzsra analoga:

ZEml) y s2 mezcld con etdxido sddico

sddico (10mg) y la mezs

anadid

la s agitd adicionalments a

la mezcla se

residuo sz recogid en EA y a2 lavd tras viecas con

aobre sulfato sédico, s2 filird y s concentré. Se

[M+H": 290,2 (mat. b)

NUmErs Tr de | [M+H]: | Comentario:
LC-MS
Wi Te H 1,75 48,2 WZL166; 690 mg; producto:
SO A min (mst. b) | 508 my
NN \N/
W1.1:7 H/< 0,73 256,2 W2 167 200 myg; producto:
C NN min (met. b 380 m
M : el D sobl)l me
N\ \N/
W1 168 H/< 0,73 o502 WZ168; 73 myg; producto:
N
~_© /N\N/\< : min (met. b) | 57 mg
N \N/N
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W1.169 H— 0,71 oona WZ2.169; 50 myg; producto:
/N\N/\<N min (met. b) | 27 mg
\ =~ 7/
W1.170 H— 0,43 205,2 W2 170; 105 myg; producto:

O ¢N\N/\< min (met. h) | 70 mg
%/L\N’N
W1.175

[B-(1-Etilproposi)-7,S-dimetil-[1,2,4)triazolo[4, 2-b]piridazin-3-illmatilamina
”*
LQ e

Se cargd inicialmentz S-pentanol (1,2 ml) & TA con agitacidn, Despus, s& afadid

Z\Z

hidruro sédico (77 mg) misntras 52 enfriaba con hislo. Despuss de agitar a
8&°Cdurantz = h, 3¢ afadido gota a gota (G-cloro-7,S-dimetil-[1,2,riazolo[4,3-
h]piridazin-Z-imetilamina (WZ2.169; 50 mg), disuslta en 2-pentanol (1 ml) y DMF
abs. (2 ml). Después de agitar durants 2 h, fa mezala de reaccidn s2 dsjd en reposo
a TA durantz una nochs, se mezcld con agua y diclorometans y después se extrajo
tres vaces mas con diclorometano. Las fases organicas combinadas sz secaron

sobre sulfato d= magnesio y, despuds de que &l desecant: s& retirara por filtracidn,

&3 8=Caron a presidn reducida. Se obtuvieron 44 mg del compuests del titulo.
Tr dz LC-MS: 0,56 min [M+H™]: 24,2 (mat. b)
El siguiente se prepard de mansra analoga:
Nimero Tr d= LC- | [M+H']: | Comentario:
MS

W1.176 H— 0,52 min 2802 WZ2.170; 105 myg; produsto:

O N /<

/)/ NN (met. b) | 60 mg
NSy

Log siguientes s prepararon de forma analoga a W1.13

Numero Tr de LC- | [M+H']: | Comentario:
MS
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W1189 | o © “/ 0,24 min | 2421 WZ2.170; 7,75 3,
N\ // . .
S //N\,N J\\ (mst. b) | producto: 6,22 g
. \N/N
W19 | o 2 H— O43min | 256,0 2168708 g;
-3 \//N\rd/‘<\N (metl. b) | producio: 4,34 9
N \N/
USRI N /(h'/«\ 05Tmin [ 270,1 | WZ 181739 ¢;
ZTH T (met. b) | products: 5,38 9
\ \N/
W11 | g 2 N H/\b 0,60 min | 296,1 W2.191 9,44 g;
s S/\QJ\\N (met. b) | preducto: 5,45 g
™ \N/

Los siguizntes s prepararon de forma aniloga a W1.135;

Numero Tr de LC- | [M+H']: | Comentario:
MS
W1.149 H/ 0,24 min | 183,1 W1.189 5,00 g,
Nao -
= AN /<\N (met. b) | producto: 1,74 g
\ \N/
W1.2a0 H/ 0,29 min | 2031 WH1.190 4,85 g;
N
S /N\N /<\ (met. b) | producto: 3,50 g
N
\ \N/
W1.201 HJ 0,50 min 2171 Wi.191 5,37 9;
NX N /<N (met. b) | producto; 3,18 g
’ NN
=\
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W1.202

0,62 min

2431
(met. b)

W1 A92 & 44 g,

praducto: 3,84 g

Los siguientes s prepararon de forma analoga a W1.140:

NGmero Tr 45 LC- | [M+H']. | Comentario:
MS
W1.209 o HCI H/ 0,10 min 208,1 W1.199: 1,73 g,
HOJ /N\N/‘(\ (met. b) | producto: 2,77 g
\ =~ /N
W1.210 O HCl H/ 0,23 min 200 WA1.200 2,80 13;
) \N/< (mst. ¢) | producto: 5,27 g
\ =~ /
W1.211 o 0,47 min 236,1 W1.201 3,17 g;
I\/} (m=t. ¢) | producto: 4,68 g
W1.21Z o oM 0,17 min e WH1.202 3,53 g;
J\¢N N/< ¥ (met. b) | producto: 5,47 g

/
=N

Loz siguizntes 32 prepararon d= forma analoga a W1.145:

Noamisro Tr de LC- | [M+H']: | Comentario:
MS
W1.219 o HCI H/ 0,29 min 20T W1.210 2,77 9;
oAy /<\N (mat. b) | producto: 2,56 g
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W1.220 o Hd H/ 0,41 min | 233,1 W1.210 4,9 g;
st b roducto: 4,11
oA (met. b) | product g
| \ \N/
W1.221 o he H 0,50 ming | 250,1 W1.211 4,67 g;
Mo //\ - et A OR
o7 F NN (met. b) | producto: 4,06 g
I )YKN/N

W1.250
N-Etil-7,S-dim=til-Z-meztitamino-[1,2,4]triazolo[4, 3-h]piridazina-6-carboxamida
H
0] N—
N
H _ N
X N

Se disolvid hidrocloruro de 7,8-dimstil-S-mstilamine-[1,2,4)triazolo[4, 3-b]piridazina-
G-carboxilato de metilo (W1.220; 1,2 g) en metanol (S0 mi), s2 enfrid a 0°C, se
mezcld lentamentz gota a gota on #tilamina (11,44 ml; 2 M en THF) y se agitd a
0°C durant= & h. Después, se afadisron cuatro enquivalentes méas dz etilamina y la
mezcla 3@ dejd en reposo a TA durantz 2l fin d= semana. Posteriorments, la mazcla
se concentrd y se purifist usando gel de silice (caruche de 40 g, gradients de
dicloromstano/metanal de 0-20% 2n 60 min). S obtuvisron 1,12 g del compussto
del titulo. Tr d= LC-MS: 0,21 min [M+H"]: 243,1 (mat. b)

Los siguizntes se prepararon ds manera analoga;

Niimero Tr de | [M+H]: Comentaric:
LC-MS
W1.251 N/ 0,14 2351 W1.219; 770 my;
\Nk// SHAN min (met. b) dimstilamina (5+2
K)*N/N equiv.; 2 M en THF);
producta: §42 mg
W1.282 0 H— | 0,39 ZEE W1.219; 250 mg;
/\H (’N\N/é.N min (met. b) etilamina (4,7 2quiv.; 2
K(ka M &n THF); producta:
500 mg
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W1.283 o 0,18 2211 W1.219; 850 myg;
\HJLI/N min (met. b) metilamina (4,7+2
\j equiv.; 2 M en THF);
producto: 530 mg
W1.264 ] 0,68 2381 W1.220; &00 my;
\NJ\//N\N min (met. b) metilamina (4,7+2
" equiv.; 2 M en THF);
products: 629 mg
W1.285 0,56 2651 W1.221; 500 mg;
min (met. b) etilamina (4,7+4 equiv.;
2 M en THF); producto:
732 mg
W1.256 0,79 2491 W1.221; S00 m3;
min (met. b) metilamina (4,7+2

equiv.; 2 M en THF);

producto: 612 mg

W1.265 s& prepard d= forma analoga a W1.150;

Numero Tr de | [M+H']: | Comentario:
LC-MS
W1.2r6 O 016 min | 2491 W.220; SO0 mg;
(met. b) | dimetilamina (5+5+&

enuiv., 2 M en THF);

products: 330 mg

El siguientz s= prepard de forma analoga a W1.1582:

Nimero Trd=z LC- | [M+H"]: | Comentario:
MS
W1.270 0,45 min | 2621 W1.20%; SE0 mag;

(met. b)

dietitamina (1,51 ml);
TOTU 1,16 g; producto:
251 myg (sin liofilizacién ni

columna adicional)

w2,
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W2.001
Hidrobromuro de G-cloro-[1,2,4)triazola[4, 3-b]piridazin-3-ilamina
NH,
Cl N
7 NTX HBr
N \N/

Se disalvid 3-(cloroiridazin-S-ihhidrazina (5 3) en una mezcla dz EtOH (20 ml) y
agua (36 ml) a TA migntras se agitaba. Después, se afadio cuidadosamente gota a
gota una soluzion & M de bromuro de ciandgena (13 mil en acetonitrils). Despuss de
agitar Jurante 4,5 h, la mezcla 2¢ dejd =n reposo durants una noche y, al dia
siguiznte, %~ anadié mas cantidad de una solucidn & M de bromuro de cianédgeno (3
ml 2n acetonitrilo) mizntras s2 agitaba. Despuss de 4 h mas dz agitacidn, =l
precipitado faormado se retird por filtracidn con succidn y 3& sach. Se obtuvisron 6,1
J del compussto del titulo.
Las zguaz madre s mezclaron con MEB Ster y el precipitado farmado s= retird por
filtracidn con succidn y s s=cd, para obtzner 1,5 3 mas del compuzsto del titulo.
Tr de LG-MS: 0,23 min [M+H"]: 170,0 (met. a)

W2.001a
G-Cloro-[1,2,4]triazolo[4, 3-b]piridazin-2-ilamina
NH,

Cl N
= N/\<
N \N/N

S recogid hidrobromurd de G-cloro-[1,2,4]triazolo[4, S-blpiridazin-2-ilamina (W2.001;

1 g) con una gran cantidad de agua y 82 hizo alzaling con una salucidn saturada

dz carbonats potasico. Bl 3dlido que precipiltd se retird par filtracian con succidn y

g2 5ech (300 myY). La ertraccidn repatida de las aguas madre con diclorometano, el

secado dz las fases organicas combinadas sobre sulfato sédico, la filtracidn y la
nng

concantraciin produjzron 222 mg mas de producto en total.
Trde LC-MS: 0,23 min [M+H™]: 170,1 (met. a)

Wz.002

Hidrobromuro de G-cloro-8-metil-[1,2,4]triazola[4, 2-b]piridazin-3-ilamina
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NH2
cl N\/< HBr
=~ N
\N
N \N/

Se cargd inicialmente (G-cloro-4-mztilpiridacin-G-ihhidracina (W2.002; 4,6 3) en
EtOH (230 ml) y agua (70 ml) misntras se agitaba a TA. Daspués, s= afadid
lentamente gota a gola bromura de ciandgeno en una mezcla de EIOH (170 mil) y
agua (30 ml) a TA. Después de agitar a TA durants 6 h, la mezzla se dejd en
reposo durante una nochs. Dezpuds, la mezola 3¢ 3ecd y el residuo se purificd
usando 3el de silics (cartucho de 40 3, gradiente dz 0-10% de DCM/meatanol en
30 min). S= obtuvieron 7,3 g dal compuesto del titulo.

Tr de LC-MS: 0,51 min [M+H"]: 184,1 (met. a)

W2z.002b
Sal del acido triflucroacético de  G-cloro-2-metil-[1,2,4}triazolo[4, 3-k]piridazin-3-
ilamina

NH,

Ci Ny, {
. TFA
X N

Se cargd inicialmeants (E-cloro-d-metilpiridazin-G-ihidrazina (W3.002; 452 mg) =n

una mszcla de etanol (18 ml) y agua (2 ml) misntras 3= agitaba a TA. Después, se
anadid cuidadosamente gota a gota bromurs de ciandgsna (531 myg, disuzlto &n 7
ml d= EtOH y 1,5 ml d= agua). Después de agitar durants 2 h, 1a mezcla 3¢ dsjd 2n
reposo durants una noche. Después, la mezcla 32 agitd a TA Jurante 4 h mas y
despuss a 50°C durant= 2 h. Daspuds de enfriar durante una noches, sl disolvents
se retird y &l residuc se purificd por medio de HPLC preparativa (mest. A). Las
fraccionzs limpiaz del producto 32 combinaron, se liberaron del acetonitrilo a
presidn reducida y sz liofilizaron. Se obtuvisron 152 mg del compussto dsl titulo.

Tr de LC-MS: G,d4 min [M+H‘]: 184,1 (met. a)

W2.003
G-Clora-8-etit-[1,2,4]triazola[4, 3-b]piridazin-2-ilamina
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Se  cargd  inicialmante  trifluoroacetato de (B-cloro-d-2tilpindazin-G-il)hidrazina
(W3.003; 1,35 3) en EtOH (25 ml) y agua (4 ml) mientras = agitaba a TA. Daspués,
se afadid cuidadosameants gota a gota bromuro de ciandgeno (997 mg), disuelto en
EtOH (5 ml)-agua (2 ml). Despuss de agitar a tempeeratura ambients durante 3 hy
dz un periodo de repozo de una noche, la mezcla se agitd a £5°C duranle 4 h mas.
Pozteriormznt2, el disolvente ee concentréd y el residuo 3¢ mezcld con agua. Una
ver que se hizo alcalina con una solucidn saturada de carbonato potazicn, la
mezcla se exdrajo tres veces con dicloromestano. Las fazes organicas combinadas
sz secaron sobrz sulfato s&dico y, despuids de que el desecantz se retirara por
filtracidn, 3¢ sasaron a presion reducida. Se obtuvizron 913 myg del compuesto del
titulo.

Tr dz LC-MS: 0,35 min [M+H"}: 193,1 (met. b)

W2.004
E-Clora-S-triflucrometil-[1,2,4triazola[4, -k piridazin-2-ilamina

NH,

Cln Ny
N
N \N/
F
F~ F

Hidroclorurs de (B-cloms-d-trifluoromeatilpiridazin-3-it)-hidrazina (W2.004; 85 mg) s
convirtid y se sometid a tratamiznto de forma analoga a W2.002, Sin embargo, la
mezcla se agitd durantz £ h a TA y luega 32 dsjd en reposo durante =l fin de
semana para completar la reaceidn.

Trde LCMS: 0,41 min [M+H™]: 238,1 (mat. k)

W2.005 y W2.005a
G-Clorg-7-metil-[1,2,4)triazolo[4, 3-b]piridazin-2-ilamina = hidrobromuro de G-clore-7-

metil-[1,2,4]triazolo[4, 3-blpiridazin-3-ilarmina
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NH, NH,
Cl-_ f"N\NJ‘\ CI\\'.QN\N { HBr
\ \N
/l\ JQ /N J\\ /‘% 4
SN <777 7N

(6-Cloro-E-metilpiridazin-2-il)-hidrazina (W3.008; 4,68 g) 3 convirtid y se sometid a
tratamiznto de forma analega a W2.002, La purificacidn se efsctud utilizande gzl de
silice (cartucho de 80 g, gradientz dz DCM/ma=tancl de 0-10% en GO min). Se
aislaron 1,83 g de la bas= libre. El aclarado del gel d= silize proporciond de nuevo

2,67 g del hidrobromurd.

Tr de LCMS: 0,46 min [M+H™): 164,1 (met. a)
W2.006
Hidrobromurn de G-clora-7,3-dimetil-[1,2,4]triazalo[4, S-blpiridazin-S-ilamina
NHBrH
Cl /N ~N
N N
N \N/

Se cargd inicialmente (3-cloro-4, 5-dimetilpiridazin-3-ihhidrazina (W32.006; 12 3) en
EtOH (240 ml) y agua (80 ml) misntras se agitaba a TA. Después, se afadid
lentaments gota a gota a TA bromuro de ciandgzno (14,7 9) &n una mszila da
EtOH (120 ml) y agua (25 ml). Después d= agitar a TA durante & h, la mezcla se
dejd en reposo durante una nochs. Despuss, la mezola se sech y el residuc se
purificd usando gzl de silice (cartucho de 20 g, gradientz de 0-20% de
DCM/meianol en 60 min). S obtuvieron 19,4 g d=l compu2sto del titulo,

Tr de LC-MS: 0,28 min [M+H"]: 195,1 (met. b)

Wz.006a

B-Clore-7,5-dimetil-[ 1,2, 4]triazolo[4,5-b]pindazin-3-ilamina

NH,
Cl /N\N {
=~ /N
AN N

(F-Cloro-4,5-dimetilpiridazin-Z-il)-hidrazina  (W2.006; 519 mg) se convirtid

y
someatid a tratamiegnts de forma analoga a W2.007. Se aislaron 570 myg de la baze



10

20

-84 -
libre.
Tr de LCMS: 1,35 min [M+H"]: 193,0 (met. e)
W2.007
G-Clora-7-atil-Z-retil-[1,2,4triazolo[4, 2-b]piridazin-2-ilamina
NH,
Cl /N\N
\
= /N
X N

Se dizgolvid  (G-cloro-5-atil-d-mzlil-piridazin-Z-il)-hidrazina  (WZ2.007; 240 mg) &n
etanol/agua (10/2 ml) a TA misntras se  agitaba. Después, s= ahadid
cuidadosarments Jota a gota bromury de ciandgeno (386 my, disuslto en & ml de
etanal y 1 ml de agua). Después de agitar a TA durants 5 h, la mezcla se dejd en
reposa durant= una noche y despuds &l disolvents se retird y &l residuo 3¢ mezcld
con agua. Una vez que 32 hizo alealing &l residuc con una solucidn saturada de
carbonato potdsico, 3e =-trajo tres veces con dicloromatano. Las fases organicas
combinadas se ascaron sobre sulfato sédico y, despuéds de retirar por filtracién 2l

des=cants, se secaron a prasidn reducida. Se abtuvisron 325 mg del compuszsto dzl
Tr de LCMS: 0,52 min [M+H'T: 212,1 (met. b)

W2.008
G-Clora-S-20l-7-metil-[1,2,4]triazolof4, 2-blpiridazin-2-ilamina

NH,
o] N

Se cargd inicialments sal dsl Acido triflucroacético de (B-cloro-4-atil-5-matilpiridazin-
S-ihhidrazina (W3.008; 340 mg) =n una mazcla ds EtOH (12 ml) y agua (2 ml) a TA

mientras se agitaba. Despuis, 3

d-

anadid cuidadozamentz gota a gota bromuro de

)

ciandgeno (240 mg), disuslto en 2 mil dz EtOH y 1 ml d2 agua, y la mezola se agitd
durantz 2 h. Dzspuds de dzjar zn reposa durants una nochs, 22 afadisron 05
equiv. de una solucidn de bromura de ciandgeno v la mezcla 3¢ agitd de nusvo a

TA durants 4,5 h y despuss a 55°C durantz 2 h. Despuds de dejar en reposo
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durants una noche, 2l disolvantz se retird y 2l rasiduo se mazcld con agua. Una vez
qus se hizo alealina con una solucién saturada de carbonato potasico, la mezola se
gxtrajo tres veces con diclorometanc. Las fases organicas combinadas se secaron
sobre sulfato sddico y, después de que &l desecante se retirara por filtracidn, se

secaren a presién reducida. Ss obtuvieron 270 mg del compussto del titulo.

Tr de LC-MS: 0,54 min [M+H]: 212,1 (mst. b)
W2.009
6-Cloro-5-isopropil-[1,2,4]triazalo[4,2-b]piridazin-3-ilamina
NH,

Cl N

’ N A\

= /N
X N

Se cargd inicialments 2al del acido trifluoreacétioo de (B-cloro-d-isopropil-piridazin-
S-il)-hidrazina (W&.003; 2528 mg) en stanol/agua (5/1 mi) a TA misntras s= agitaba.
Despuds, sz anadiéd cuidadosamente gota a gota bromura d= ciandgens (122 mg,

1,5 ml d= stanol y 0,5 ml de agua). Después de agitar durants & horas,
la mezcla se dejd en reposoe durante una noche, se afadid 1 equiv. d= la solucidn
dz bromuro de ciandg=no y la mezcla se agitd todo el dia. Después de dejar en
reposo durants una nochs, 21 disolvents se retird y 2l residuo 32 mezcld con agua.
Una vsZ que 22 hizo alealing & residuo con una solusién saturada de carbonato
potasico, 22 ertrajo tres veces con dicloromsatano. Las fasss arganicas combinadas

S2 s2saron

D7)

obre sulfato séddica y, dezspuds de que el desscante se retirara por
filtracian, se secaron a presion reducida. Se obtuvisron 120 mg del compussto Jel
tituly con suficisnte pursza.

Tr dz LCMS: 0,65 min [M+H']: 212,1 (met. b)

'H RMHN (500 MHz, DMSO-dE) [ppm]: 8,98 (1 H), 6,63 (2 H), 3,57 (1 H), 1,35 (& H)

Wz.010

A-Cloro-G-ciclopropil-[1,2,4]triazolo[4, 2-b]piridazin-2-ilamina
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NH,
cl /N\N/\< .
S~ /N
AN N

Sal del acido triflucroacsticn de  (B-cloro-d-ciclopropil-piridazin-2-il)-hidrazina
(WS.010; 400 myg) 32 convirtid y s2 somatié a tratamiznto de forma analoga a
WZ2.009. Sin smbargo, 32 anadid otro equivalents adisional de bromuro de
ciandgeno y la mezcla se agitd adicionalmeants durante € h a 55°C. Se obtuvieron
252 mg d=l compuesto del titulo.

Tr de LCMS: 0,51 min [M+H"]: 210,1 (mat. b)

W2.011
6-Cloro-7-=til-[1,2,4)triazolo[4, 3-b]piridazin-S-ikamina

NH,

Cl /N\N {
N

/
XN

Sal del Acido tifluorsazitico de (G-cloro-E-zlilpiridazin-S-ihhidrazina (W2.011; 169
mg) se conviritid y s= soemstid a tratamients de forma anédloga a WZ.009. Se

obtuvieron 130 mg Jde2l compuesto dsl ttutlo con suficiente pureza.

Tr dz LCMS: 0,32 min [M+H]": 193,1 (mat. b)
W2z2.012
G-Clora-7-ciclopropil-[1,2,4]triazolo[4, 3-b]piridazin-S-ilamina
NH,
Cl N
‘e N AN
N = /N
N

Sal dzl acido triflucraacético de (G-cloro-S-ciclopropilpindazin-S-ihidrazina (W32.012;
& somstid a tratamignto de fonma analaga a W2.008,
exvcepto que, en lugar de 0.5 3¢ afadid un 2quivalente adicional de solucién de

bromure de clandgsno. Se obtuvieron 260 mg del compuests de=l titulo con
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suficiente pureza.
Tr de LCMS: (0,45 min [M+H]": 210,1 (met. b)
W2.013
G-Clora-7-izoprapil-[1,2,4]triazolo[4, 3-blpiridazin-3-lamina
NH,
Cl /N\N {
= /N
NN
N

Sal del acido triflucrcacétioo des (B-cloro-S-isopropilpiridazin-Z-iDhidrazina (W3.013;
400 mg) se cargd inicialmsntz en stanol/agua (6/1 ml) a TA al tiempo qus s2
agitaba. Dzepués, s& anadid cuidadosaments, gota a gota, bromuro de ciandgzno
(G353 myg, disuslto 2n una mezcla de 1 ml de EtOH y 0,5 ml de agua). Después de
agitar durantz & horas, 1a mezcla s2 d2j6 en reposo durante una noche y se agitd
durantz otro dia. Despuss de reposar durantz una noche, 2l dizolvents se retird vy el
residuo 3 mezcld con agua. Una vez que s& hizo alcaling el residuo con una
solucién saturada de carbonato potasico, se exdrajo tres veces con dicloromestana.
Las fazes organicas combinadas s sscaron sobre sulfato sédico y, después de que
el dzszcante e2 retirara por filtracidn, 3¢ secaron a presidn reducida. Se obtuvieron
400 myg del compussto del titula con suficiznte purzza.

Tr d= LCMS: 0,65 min [M+H]™: 212,1 (met. b)

'H RMHN (500 MHz, DMSQO-46) [ppmi]: 7,97 (1 H), &,81 (2 H), 3,11 (1 H), 1,25 (6 H)

W2z2.014
F-Cloro-7, 2-dietil-[1,2,4)triazolo[4, 3-b]piridazin-3-ilamina
NH,
Cl /N\N {
2 \N/
(B-Claro-4, S-distilpiridazin-s-ihidrazina (W2.014; 2,0 9) 32 conviritid y se somstid a

J—

ratamienty de forma andloga a WZ2.007. Se obtuvieron 2,20 g del compussto del
titulo con suficients pureza.
Tr de LCMS: 0,72 min [M+H]": 26,1 (mzt. b)



10

15

20

000353

-88-
W2.015
G-Cloro-7,&-diisopropil-[1,2,4)triazalo[4, 3-b]piridazin-3-ilamina
NH,
Cl /N\N/<\
N
\ \N/

(G-Clora-4,5-diisopropilpiridazin-Z-iDhidrazina (W32.015; 274 mg) 3¢ convinitid y se

sometié a tratamienty de forma andloga a W2.007. Se obtuvieron 290 mg del

compuesto del titulo con suficients pursza.

Tr de LCMS: 0,57 min [M+H]™: 254,2 (mel. b)
W2z.016
6-Cloro-7, 2-diciclopropil-[1,2,4)triazalo[d, 3-b]piridazin-2-ilamina
NH,
Cl N
~ N
— \/N
X N

(B-Cloro-4,5-diciclopropilpiridazin-S-i)hidrazina (W2.016; 246 myg) se conviritid y 32
sometié a tratamiento de forma analaga a W2.007. Se obtuvisron 325 mg del
compuesto del tituls con suficients pureza.

Tr de LCMS: 0,81 min [M+H]": 250,1 (m=t. b)

W2.017
Hidrobromuro d= B-cloro-5,9-dihidro-TH-ciclopentald][1,2,4]triazolo[4, 3-b]piridazin-3-
ilamina
NH,
CIn N /\< BrH
N
X\

(4-Cloro-&,7-dihidro-SH-ciclopenta[d]piridazin-1-iDhidrazina  (W2.017; 3,35 ) se
conviritid y se sometid a tratamiento de forma analoga a W2.006. Se obtuvieran

5,44 g del campuests del titulo con suficiente pureza.
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Tr dz LCMS: 0,74 min [M+H]": 210,1 (met. a)

W2.018
Hidrobromuro de G-cloro-7,8,9,10-tztrahidro-[1,2,4]triazolo[2,4-alftalazin-Z-ilamina

NH,

Ci N\/< BrH
- N \N

/
XN

(4-Cloro-8,6,7, 2-tetrahidroftalazin- 1-iDhidrazina (W2.015%; 4,00 g) se conviritid y se
som=tlid a tratamiento Jds forma analoga a WZ.006, Se obtuvieron 5,16 g del
compuesto del titulo
Tr dz LCMS: 0,32 min [M+H]": 224,1 (met. a)
10
W2.019
HN,H-Dictil-S-amino-g-cloro-[1,2,4]iriazolol4, 3-b]piridazina-7-carboxamida
NH,

Cl N

~ N
\N

/
0] NN \N
\/N\/
Sal del acido N,N-diztil-Z-clora-E-hidrazinopiridazina-4-carba-amida-trifluoroacético
IS5 (We.019; 290 my) se conviritid y se somstid a tratamiznto de forma analoga a

WZ2.007. Se obtuvigron 238 myg dsl compuasto d=l titulo con suficients pureza,
Tr dz LCMS: 0,84 min [M+H]": 269,1 (mst. a)

W2.020

20 N,N-Distil-Z-amino-6-claro-[1,2,triazola[4, 3-blpiridazina-2-carboxamida

NH,
Cl N
= N N
N 4

~N 0

Sal del acido N H-distil-6-cloro-S-hidrazinapiridazina-4-carbozamida (W3.020; 520
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myg) s& convirtid y se comelid a tratamiento de forma analoga a W2.007. Se
obtuvieron 222 mg del compuesto dal titulo con suficiente pursza.
Tr de LCMS: 0,93 rmnin [M+H]": 29,1 (mst. a)

W2.021
G-Cloro-N*7* N*7*-dietil-[1,2,4triazolo[4, Z-b]piridazina-2, 7-diamina
NH,

Cl N
~ N
\N

T

J

(3-Cloro-G-hidrazinopiridazin-d-ihdiztitamina  (W3.021; 215 mg) se conviritid de
forma analoga a W2.007, y se retird fa mezcla de disolventes, El residuc 2 purificd
mediants HPLC preparativa (mst. A). Las fraccionss de producte, eada una Jde ellas

limpia, s¢ combinaron, 3¢ liberaron A2l acstonitrily bajo presidn reducida, ze

X0

ajustaron a pH 9 con hidrégeno-carbonato de sodio y se axtrajeron cinco vecss con
DCM. Las fasze organicas raunidaz se secaron sobre sulfato d= magnesio vy,
53¢ $3Caron a presion raducida. Sa

despuis de separar por filtracidn el desecant

x4

(L
obtuvisron 94 mg del compuesta del titulo con suficisnts pursza.

Tr d= LCMS: 1,04 min [M+H]": 241,1 (met. a)
Wz.126
&-Cloro-S-matanosulfonil-[1,2,4)triazolo[4, 3-bpiridazin-3-ilamina
cl N /<N "
el N AN N
S
o=?=o

Se disolvid (6-clora-d-mstanasulfonilpiridazin-S-iDhidrazina (W2.126; 200 mg, 0,9
mmal) en metanol (5 ml), s2 afadiid bromuro de ciandgzno (360 pl, 3 M en DCM) y
la mezala se agitd a TA durant= 4 h. La mezcla s& concantrd y &l residuc ze purificd
por cromatografia ultrarrapida (diclorametano:metanol). Rendimisnto: 111 mag.

Tr de LC-MS: 0,51 min [M+H™): 227,0 (m&i. ¢)

W2.150
(B-Clora-7,5-dimstil-[1,2,d]triazala[4, 3-b]piridazin-2-il)-(Z, 2, Z-trifluaroetilamina
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H F
N F
Cl /N\N/\<
N F
\ ~_ 7
H*-(3-Cloro-4, 5-dimetilpiridazin-Z-iamina-N-( 2,2, Z-triflucrostilurea (W2.180;

400 myg) se disalvid en oxicloruro de fSsforo (10 ml) y 2 cal=ntd hasta S0°C al
tiempo que se agitaba. Despuds de agitar a 80°C durantz 7 h, la mazcla 5= dzjd
reposar durante una noche y luego se retind &l o-ciclorure de fasforo, El residuo se

disolvid =n agua/DCM y s& ajustd hasta pH 9 con hidrégenao-carbonato dz sodio, vy

secaron sobre carbonato d

D

sodio, se filtraron y concentraron. Se obtuvieron
330 myg del compussto del titulo.
Tr de LC-MS: 0,53 min [M+H]™: 230,1 (met. b)

De forma analoga a W2.169, s prepararon:

NUmero Tr de | [M+H'): | Comentario:
LC-MS
Wz AG6 - 0,64 min | 2381 W3.166 230 my;
< 9
Cl /N\N/\< . (met. purificacidn por medio de
ol A M k) HPLC(met. D); preducto:
N
CiH /90 mg
W2.167 H/< 0,71 min | 240,2 Wa 163 540 my;
Cl /N\N/<N N (met. purificacidn por medio de
~ \\/ b) HPLC(me=t. D); producto:
CIH 507 mg
W 1Gs H/( 0,58 min | Z26,1 Wi 168 140 mg;
al N /<N N (met. purificacién por medio de
Z TN k) HPLC(mst. D); producto: 82
\ >~ 7/ .
CIH mg
W2.169

Hidrobrontura de (G-clora-7,5-dimetil-[1,2,4)triazalo[4, 2-L]piridazin-Z-i)metitamina
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N—
Cl
— \N/\QN BrH
N \N/

Se  disalvid  N'-(G-cloro-4,5-dim=til-piridazin-2il)-amino-N-metil-tiourea (W3.169;
11,25 g) en etanol (400 mi), se m=zcld con bromoacstato de =tilo (8,57 ml) y se
mantuvo a la temperatura de reflujo con exclusién de la humedad. Después de 2 h,
el disolvents se retird y &l residuo s purificd usando gel de silice (cartucho de 120
g, gradizntz ds 0-10% dz DCM/mstanol en &0 min). Se obtuvieron 10,9 g del
compuesta del titulo, Tr de LC-MS: 0,25 min [M+H™: 212,1 (met. b)

Los siguisntes se prepararon Jd= forma analoga a W2, 169:

Namero Tr de | [M+H'): | Comentario:
LC-MS
W 170 H/ 0,24 min | 1951 W2 A70 7,74 3; producto:
Cl /N\‘N /<\ BrH (met. 7,939
_ \N/ b)
W2.191 HE" o 050 min | 226,1 | Wa.191 7,61 g; producto:
cl Ne o { h
= ONTTR (met. 7,899
> \N/ b)
W1.132 H- 060 min | 2521 | W3.102 7,80 g; produsto:
cl /N\N/<\N ¥ (met. 9,44 g
\ \N/ b)

w3
W3.002

(6-Claro-4-metilpiridazin-3-ihidrazina

Cl N_
”( NH., \'L -NH,
H H

Sa sintetizd de forma analaga al documento US 4.578 464
Tr de LC-MS: 0,21 min [M+H"]: 159,1 (met. a)
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W3.003 y W3.011
Trifluoroacetato de (B-cloro-4-etilpiridazin-3-ihhidrazina y triflucroacetato ds (B-cloro-
5-etilpiridazin-3-il)hidrazina

H
Cl N N N
-~ \I H,N \l(/ \INk
o NH -
TFA N TFA =7 gl

Sz dividid 28-dicloro-d-atilpiridazina (W4.0023, 2 = 2,4 3) entrz 2 recipientzs para
microondas y cada uno s2 mezcld con una mezcla de hidrazina monohidrato (6 mil)
y dicvano (7 ml). La mezcla de reaccidn se mantuve en &l micreondas a

130°Cdurantz 1 h. Poztsriorments, <l contznido d= los do

2]

racipisntes se combind

en un matraz de fondo redondo y se secd. Bl residuo sz mezolkd con agua y se

(il

ertrajo tres vaces con diclorometans. Las fases arganicas combinadas ee secaron
sobre sulfato sddico y, despuds de qus el desscants se retirara por filtracidn, s2
sscaron a presidn reducida. El procese de trabajo se repitid dos veces mas. El
residuc obtenido de esta manera e separd por medio de HPLC preparativa
(mé&todo A, won 12 ercepcidn de que 2l gradi=nie fue agua al 100%+TFA al 0,05%
— acetonitrile al 18%/agua al 25%+TFA al 0,05% 2n 25 min.). Las fraccionss del
producto, cada una de =llas limpia, s2 combinaron, se libzraron del acztonitrilo a
presion rajucida y se liofilizaron. Se obtuvieron 1,25 g des (B-cloro-3-etilpiridazin-3-
iNhidrazina en forma del trifluorcacetate y 2,06 9 de (G-clore-S-ztilpiridazin-3-

ihidrazina en forma del triflucreacetato.

(G-Cloro~d-stilpiridazin-3-ihidrazina en forma dal triflucroacstats, W2.003
Tr de LC-MS: 0,20 min [M+H™: 173,1 (met. ©)

(G-Clora-E-tilpiridazin-Z-iDhidrazina en forma del triflucrsacstato, W3.011
Tr de LC-MS: 0,13 min [M+H]: 173,1 (rmet. b)

W3.004 y W3.100
Hidroclorura de (B-clore~4-trifluorometil-piridazin-S-il)-hidrazina & hidroclorure de (6-

clara-S-triflucromstil-piridazin-3-il)-hidrazina
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3,6-Dicloro-d-triflucremestilpiridazina (W4.004, 1860 mg) se disolvid en dic=ana (& mil)
y, después de haber afiadido hidrazina monchidrato (100 pl), se agith a TA.
Dezpués de 4 h, el disolvents se separd y &l rasidun se disolvid en agua/ACN y ze
separd mediantz HPLC preparativa HPLC (mst. D). Las fraccionss, cada una dz
ellas limpia, sz combinaron, 3¢ liberaron dzl acstonitrilo vy ee liofilizaron. Se
obtuvizron 27 mg d= hidrocloruro de (6-cloro-3-trifluorometil-piridazin-2-iN)-hidrazina
y 7 m3 de hidroclorurae dz (6-cloro-S-trifluorometil-piridazin-3-il)-hidrazina.
Hidrocloruro de (3-clora-d-triffucromstil-piridazin-2-il)-hidrazira, Wi.004

'H RMN (500 MHz, DMSO-di) [ppm] (MH no listadas): 3,27 (1 H)

Tr de LCMS: 0,15 min [M+H): 213,1 (m=st. b)

Hidroclorura de (6-cloro-S-triflucrometil-piridazin-3-il)-hidrazina, W&.100
'H RMN (500 MHz, DMSO-dé) [ppm] (NH na listados): 7,72 (1 H)
Tr d= LCMS: 0,37 min [M+H™]: 173,1 (met. ¢)

W3.005
(B-cloro-E-metilpiridazin-3-il)-hidrazina
Cl N

Sz sintzlizd de forma analoga al documento US 4.572.464
Tr d= LC-MS: 0,26 min [M+H"]: 159,1 (met. a)

W3.006
(6-Cloro-4,5-dimeatilpiridazin-3-ihhidrazina
Cl /N\IN

. NH,

N
H
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Se mezcld &,6-dicloro~d, 5-dimstilpiridazing (W4.085; 29 3) con 160 ml de una
solucién de hidrazina monchidrato (160 ml) y s2 calentd a 90°Cmientras s= agitaba
durante 4 h. La maszcla d2 reaccidn se mezcld con agua y el precipitado se retird
por filtracidn con succidn, se lavd con agua y se secd sobre pentéxido de fasforo.
Se obtuvieron 27,2 g del compuests del titulo,

Tr de LC-MS: 0,15 min [M+H"]: 173,1 (met. b)

W3.007 y W3.008
(6-Clora-5-etil-4-metilpiridazin-3-iDhidrazina (en forma de la cal TFA) y sal del acido

triflucreacético de (6-cloro-3-ctil-Z-metilpiridazin-3-ihidrazina

Cl_ _N_
T/ N
o« 1 e

o
J
e o NH, N AN,
T N~ TFA N
(TFA)

Se cargd inicialments &,6-dicloro-J-2til-5-metilpiridazina (W4.005; 1 g) en dio~anc (3
ml) 2on 1a adicién d= hidrazina monohidrato (2 mi) en un rec:lplrsnte: para microondas
a TA. Dazpuss, la mezcla de reacciébn 32 mantuve a 140°C en &l microondas
durant= 1 h. En &l franscurso del reposo durant= una noche, pracipitd un sélido, que
s retird por filtracion con succion, se lavd y se s2cd. Se obtuvieron 345 mg d= (6-
cloro-8-etil-4-matilpindazin-3-iHhidrazina en forma d= la base libra.

Las aguas madre se concentraron a sequedad y el residuo 22 purificd por madio de
HPLC preparativa (met. F). Las fraccionzs del producto, cada una de =llas limpia,
s combinaron, se liberaron dzl acetonitrilo 2 presién redusida y se liofilizaron. Se
cbtuvieron 340 myg de sal del acido triflucroacilico de G-cloro-d-2til-S-metilpiridazin-
S-ihhidrazina y 229 myg de (B-cloro-5-2til-d-mstilpiridacin-2-ihidrazinag en farma del

trifluoroacetato.

Sal del acido triflusroacétion ds (G-clona-S-etil-4-matilpiridazin-S-ihhidrazina, W3.007
Tr de LC-M3: 0,25 min [M+H']: 157,1 (met. b)

Sal d=l acids triflucroacético de G-cloro-d-2til-S-meltilpiridazin-S-ihhidrazina, Wa.002
Trds LC-MS: 0,22 min [M+H"]: 137,11 (met. )

W2.008 y W3.012

Sal d=l acida triflucroacition de (B-cloro-d-isopropil-pindazin-2-il)-hidrazina y zal del
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acido trifluoreacitico de (B-cloro-S-isopropil-piridazin-3-il)-hidrazina

Cln M=, TFA SNy TFA
| |
/\\\V/J\NH

I e, ~
/I\ " ’1“"2

&,6-Dicloro-d-isopropilpiridazina (W4.009; 2,5 g) se convirtid de forma analoga a

W2.007 y luego se secd. Después de cromatografia preparativa (met. F), se

40

obtuvieron 260 mg ds sal del acido triflucroacético ds (B-clora-d-isopropilpiridazin-3-
ihidrazina y Z,1& g de zal dzl acido trifluornacético de (A-cloro-S-isopropilpiridazin-

3-ihhidrazina.

Sal del acido trifluoroacético de (G-clora-d-isopropil-piridazin-2-i-hidrazina, Wa.009
Tr de LCMS: 0,20 min [M+H"]: 187,1 (met. b)

Sal dzl Acido trifluorcacitico de (E-clora-5-izopropil-piridazin-3-il)-hidrazina, W3.012
Tr de LCMS: 0,34 min [M+H"]. 157,1 (met. h)

W3.010 y W3.012
Sal del acido triflucroacético de (G-cloro-4-ciclopropil-piridazin-G-il)-hidrazina y sal
del acido trifluoroacético de (G-cloro-E-ciclopropil-piridazin-2-il)-hidrazina

Cl /N\N TFA Cli /N\N TFA

3,6-Dicloro-d-ciclopropilpiridazina (W-.010; 1,4 g) se convirtid d= forma analoga a
WZ.007 y luzgo 32 secd. Daspués de cromalografia preparativa (mel. F), sz
obtuvizron 305 mg de sal del Acido trifluoroacetico de (B-cloro-d-ciclopropilpiridazin-

-ihhidrazina y 708 myg d=z (G-clora-S-ciclapropilpiridazin-2-iHhidrazina.

Sal del acido  trifluoroacético de  (G-clore-d-ciclopropil-piridazin-2-il)-hidrazina,
W3.010
Tr de LCMS: 0,15 min [M+H™]: 185,1 (met. b)
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.

Sal dsl acido  trifluorpacético de  (B-clore-S-ciclopropil-piridazin-3-il)-hidrazina,
W3.012

Tr d= LCMS: 0,22 min [M+H"]: 185,1 (mat. b)
W3.011

Sal del dcido trifluoroacético d=s (G-clora-S-atil-piridzazin-3-il)-hidrazina
Cl N TFA
=~ N
I
NN
;E* y
NH

W3.012
Sal dzl acido triflusroacético de (EB-cloro-S-ciclopropil-piridazin-3-il)-hidrazina
C NNy TFA

I
X NH

NH,

véase W3.010

W3.013
Sal d=l acido triflusroacético dz (B-cloro-S-isopropil-piridazin-3-il)-hidrazina

Cl /N\N TFA

véase W3.009

W3.014

Sal del acido triflusroacétics ds (E-cloro-4,5-distil-piridazin-3-il)-hidrazina

Cl N TFA
~ N
|
NN
leH
NH,

3,6-Diclaro-4,5-distilpiridazina (W4.014; 3,0 9) 32 convirtid d= forma analoga a
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WZ.007 y luzgo se secd. Después de cromatagrafia preparativa (met. F), s2
obtuvieron 2,0 g dzl compuesto del titulo.
Tr de LCMS: 0,35 min [M+H"]: 201,1 (met. b)

De forma analoga a W3.007, se prepararan:

Nunmerao Tr de | [M+H'] | Comentario:
LCMS
W3.015 Cl-. M N 0,76 min | 2249,2 W4A.015 &00 mig; & h MO;
. NG ”\NH (met. b) | no se requiriéd purificacion
YI | por HPLC; producto: 273
NH,
mg
W3E.016 2l ;H-\N 085 min | 2251 W4.018 500 mg;
T//T\ 'I\NH (met. b) | HPLC(met. B); s& hiza
| alcali SO0 SarnG
. NH, alcalinoe con carbonato
potdsico y se extrajo;
producto: 352 mg

W3.017
(4-Cloro-6,7-dihidro-5H-ciclopentafd]pindazin-1-il)-hidrazina
Cl /N\N

N | ~NH,

N
H

1,-4-Diclara-2,7-dihidro-EH-ciclopenta[d]piridazina (W4.017; 2,89 g) 22 convirlid, 2
sometid a tratamisnto y s aisld de forma analoga a W2.006. Se obtuvieron 3,24 g

del compuesto del titulo.

Tr de LCMS: 0,20 min [M+H™]: 185,1 (met. b)
W3.018
(4-Cloro-5,6,7,8-tetrahidro-ftalazin-1-il)-hidrazina
Ci /N\N
NS | _NH,

N
H




N
N

(/’ -) N
004

-99-

1,4-Diclore-5,6,7,8-t=trahidroftalazina (W4.012; 10,3 g) se convirdid de forma
andlega a WE.008, Sin embargo, después dz haber afadido agua, la mezcla se
extrajo con DCM, y la fase en DCM s separd, 32 3ac6, s filtrd y se concentrd. Se
obtuvizron 9,1 g d=l compuesto del titulo.

Tr d= LCMS: 0,G58 min [M+H]: 199,1 (met. a)

WZ.018 y W2.020

Sal del acido triflucroacético de N N-diztil-3-cloro-6-hidrazinopiridazina-3-
carboxamida y sal del acido triflusroacético de N,N-dietil-6-clora-3-

hidrazinopiridazina-4-carboxamida
Cl N

~o_— N - N~ NH,
H

0o TFA

Cl N TFA

N, N-Dielil-3, 6-dicloropiridazina-J-carbozamida (W4.013; 13 g) 2& suspendid en
agua (G0 ml) y s& mezclé con hidrazina monohidrato (2,5 ml). Degpués de agitar a
£0°C durante 1 h, la mezela se calentd hasta 100°C durantz 2 h. Después de enfriar
hasta TA, 1a mezcla se combind con DCM y s2 extrajo cuatro veses con DCM. Los
extractos combinados se secaron sobrz sulfate de aodio, sz filtraron y 5@
concentraron. El residuo se purificd mediante HPLC preparativa (met. C). Las
fracciones con contenido en producto, limpias sz combinaron 2n cada caszo, se
libzraron de ACM y se liofilizaron. Se obtuvizron 910mg de eal del acido
triflucrcacatico de N, N-dietil-Z-clors-G-hidrazinopiridazina-4-carboxzamida y 560 mg
de sal del acido trifluorcacético de N H-distil-6-clora-3-hidrazinopiridazina-4-
carboxamida.

Sal del  Acido  trifluorcacético  de N N-dietil-3-cloro-6-hidrazinopiridazina-4-

carboxamida

Tr de LCMS: 0,79 min [M+H]: 2441 (met. a)

Sal  del Acido  triflucroacético de N N-distil-6-clora-2-hidrazinopiridazina-3-
carbhoxamida

W3.020

Tr de LCMS: 0,68 min [M+H"]: 2441 (m=t. a)
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W3.021

Sal del acido triflucroacético de (3-clor-G-hidrazinopiridazin-4-il)-distilamina

CITN\\T TFA
\’// \N/NHz

N
oo

(8,6-Dicloropiridazin-d-il)dictilamina (W4.021; £00 myg) se cargd inicialmente en
dio=ano (20 ml) al tiempo que 32 agitaba, y s= mezcld con hidrato de hidrazina
(0,65 ml). Después de 2lio, la mezila se calzntd primeramente a 20°C durante Zhy

luego a reflujo durante 3 h. Después de dejar reposar durantz =l fin de semana, la

18]

mezcla se calentd a reflujo otras 48 h y, despuds del enfriamisnto, s retind =l
di

fraccion=s con contznide en producto, limpias s& combinaron en cada caso, a2

solventz. El residuo se purificd mediants HPLC preparativa (mst. A). Las

libzraron dz ACH, s& hasificaron con solucién saturada ds hidrégzno-carbonato de

sodio y luego s2 extrajeron cinco vecss con EA y cinco veces con DCM. Las fases

organicas combinadas se secaron sobre sulfato de magnesio, se filtraron y se
1

concentraron. 32 aislaron 112 mg Jde reaccionante y 220 mg del compuesta del

titulo.
Tr de LCMS: 1,24 min [M+H"]): 220,1 (met. a)
W3.100

Hidroclorura de (6-cloro-&-trifluorometil-piridazin-3-il)-hidrazina

W3.120

(&,6-Dictoipiridazin-3-il)-hidrazina
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N-(%,6-Dicloxipiridazin--il)-N-nitroamina (W4.120; 114 mg) se disolvid en acido
acitico (6 ml) y 3¢ afadié gota a gota, misntras se enfriaba con higlo v se agitaba a
entre 10 y 20°C, a una mzzcla de Zins (130 m3) en agua (3 mi). Despuds de ello, s2
retiré 2l bafo de hielo y la mazola s2 agitd a TA durante 1 h. Luego, 1a mezcla se
alzalinizéd con solucidn de hidrd«ido de sodio 10 N, la fase acucsa se ertrajo tres
vecas con DCM y las fases =n DCM cambinadas se secaron sobrs sulfato de
magnesic, 3¢ filfraron y se concentraron. El residua 3 purifisd mediants HPLC
preparativa (met. A). Las fraccionzs con contenido en produsto, limpias se
combinaron en cada caso, s= liberaron de ACN, =& basificaron 2on solucién
saturada d= carbonato d= potasio y lusgo 82 extrajeron tres veces con DCM. Las
fazes organicas combinadas s2 zecaron sobre sulfate de sodio, se fillraron y se
ncentraron. Se obtuvieran 50 mg del compussts del titulo,
Trdz LCMS: 0,37 min [M+H"]: 199,2 (mat. k)

W3.126
(6-Cloro-4-metanosulfonilpiridazin-3-iDhidrazina
N—N NH
s, 2
ci—"  SH—n
— H
-0
=87
0™ \
Se disalvid 3 8-dicloro-d-melancsulfonilpiridazing (WH.126; €60 mg, 2,9 mmaol) en
1,4-dicezano (5 ml) y se afadid hidrato de hidrazina (295 pl, 5,8 mmol). La mezcla se
agith a TA durantz 4 h, daspuds se concentrd y el residuo se purificd por

cromatografia ultrarrapida (dicloromestanc:acetato de stilo). Rendimienta: 200 myg

Tr de LC-MS: 0,17 min [M+H"]: 248,00 (met. ©)
Wa3.150
N*-(5-Clora-4,&-dimetil-piridazin-2-il)-aminc-N-( 2,2, Z-trifluorostil)-urea & hidrocloruro

T TS

dz H*-(G-cloro-4, 5-dimetil-piridazin-2-il)-amino-M-(2, 2, 2~ tmluoroetll)-urea
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Cloroformiale de d-nitrofenilo (750 myg) s disolvidé en THFE (55 ml), s= aiadid
2,2, 2triflucrestilamina (0,3 mi) al tiempo qus 52 agitaba y la mezcla 32 agitd a TA
duranle 2 h. Luzgo se afadid (@-cloro-4,8-dim=tilpiridazin-3-ihhidrazina (W2.0086,
20 mg) disueltos en THF (100 ml), sequidn de tristilamina (3,7 ml), y se agitd a TA
durantz 3 h. Después d= dejar reposar durantz una noche, 2l sélido precipitado se
separd por filtracidn con succidn y s 2206, Se iobtuvisron 840 mg d= la base libre,

us seguia conteniends cantidades importantes de hidrocloruro de triztilamina.

il
s

£

0

Las aguas madrs sz secaron y e purifizaron mediants HPLC preparativa (met. D).
Las fraccionzs con contenido en producto, limpiazs s= combinaron y s=caron. Sz
obtuvieran 400 mg adicionales d=l compuasts d=l titulo en forma det hidrocloruro.
Tr de LCMS: 0,40 min [M+H"]: 298,1 (met. b)

W3.166
N*-(&-Clora-4,&-dim=tilpiridazin-3-iamino-N-(ciclopropibtiourza
Cl Na

N

N\[S]/NW

(6-Cloro-4,&-dimetilpinidazin-Z-ihidrazina (W3.006, £40 myg) s= disolvid en cloruro
de metilena (50 ml) y e afadié isotiocianato de ciclopropilo (290 pl) al tizmpo qua
s2 agitaba. La mazcla se agitd a TA durante 7 h y lu=go se dejd reposar durante
una noche, Despuéds de 2llo, 22 mazcld con distil-3ter (50 ml) y se agitd durants 3 h,
y &l precipitado formado se separd por filtracidn con succién, El precipitado se lavd

con &ter y a2 secd a presion reducida. Se obtuvieron 820 mg d=l compuesto del

titulo. ,
Tr de LCMS3: 0,62 min [M+H"): 272,1 (met. b)
W3.167

H*-(B-Cloro-4, f-dimetilpiridazin-2-il)-amino-H-(isopropiltioursa
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(5-Cloro-4,5-dimetilpiridazin-2-ihhidrazina (W2.003, 350 mg) 3 hizo reaccionar con
isotiocianato de isopropily (235 ) y a2 trald de forma andloga a W3Z.166. El
precipitado obtznido era 422 myg. Las aguas madre s@ secaran y 82 purificaron
utilizando gl de silice (cartucha dz 70 g, gradiente de 0-30% dz DCM/Mmetanol =n
30 min). Esto proporciond 119 mg adicionales de producto.

Tr dz LCMS: 0,78 min [M+H™]: 274,1 (mel. b)

W3.168

N*-(6-Cloro-5-metilpiridazin-Z-il)-amino-N-(isopropil)ticurea

A T
¢ /\n/

G-Cloro-5-dimetilpiridazin-2-ihidrazinag en forma Jd= la sal del acido trifluoroacético
(W2.008, Ge0mg) se dizolvid en DCM (85 ml) al tizmpo que 32 agitaba con
isofiocianato de izopropila (252 pl) y s afadid triztilamina (310 mil). El tratamisnto y

el aislamiento se afzctuaron de forma anabaga al métado descrita en W3.167. En

este caso, se aislaron 140 mg del compussto del titulo en forma de un precipitado.
Tr d= LCMS: 0,31 min [M+H"]: 260,1 (m=t. b)
Wa3.169

N'-(4-Cloro-2,S-dimetilfzniDhidrazine-N-matiltiouraa

Cl ‘/N\NHN S
|
™ N~ NH
H
S disolvid (G-clora-4, 5-dimetilpiridazin-S-ihidrazina (W3.055; 2,00 g) =n DCM (400
mil) y 33 mezcid con isotiocianats de metila (3,29 g). Postericrmeritz, 12 mezcla se

agitd a TA durante 24 h y 32 Jdzjd en repaso durants el fin de semana. El precipitado
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e retird por flltrq« idn, eg lavd con DCM y s= secd &n una vitrina de szcado a 45°C.
Sz obtuvieron 11,25 g del compussto dzl titulo.
Tr d= LC-MS: 0,29 min [M+H™]: 248,1 (mel. b)

W3.170

N'-( 6-Clora-4-metilpiridazin-a-if)-aminc-N-metiltioursa

Cl N._ HN S
/N\f

(B-Cloro-4-mstil-piridazin-3-il)-hidrazina (W3.002; 55 g) s= hizo reaccionar y ze
sometia a tratamiznto d= forma analaga a W3.169. Sin embargo, 1a agitacion se
continud durantz tres dias en lugar de un dia. S& obtuvieron 7,75 3 del compuesto
del titulo.

Tr dz LCMS: 0,20 min [M+H™]: 232,1 (met. b)

De forma analoga a W3.169, se prepararon:

Namera ‘ Tr  de | [M+H'] | Comentario:
LCMS
W3.11 H _4 0,50 2600 WE.008 5,0 3; producto:
’ min (met. b) [ 769
W i\
Wa. 192 0, 5d 25,0 WE.006 50 g; producto:
‘i\lj\é‘ N4/< f min (met.b) | 7,89
w4
W4.003 y W4.014
2,6-Dicloro-4-etilpiridazina y 3, 6-diclora-4, S-distilpiridazina
Cl N
2 |N Cl /N\N
NN - I

Cl Cl
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DY )

De forma analoga a: Samaritoni, Org. Prep. Proc., Int. 117 (1928)

Se cargaron inicialments 3,6-dicloropiridazina (10 g), nitrato d= plata (5,7 g) y acido
propiénico (7,5 ml) =n agua (125 ml) y, a 50°C, s= anadid gota a gota acido sulfirico
concentrado (11 ml). Despuds de la adiciédn, 1a mezcla dz reaccidon se calentd a
GO°C y se anadiéd lentamente gota a gota una solucidn de amonio persulfate (46 g)
en ajua (126 ml) durantz 20 min. Después de la adicidn, la mezcla ee calentd a
70°C durants 30 min. Despuss de dsjar en reposo durante una nochs, la mezcla de
reaccion se vertid en hislo/agua y s ajustd a un valor dz pH d2 7 con una solucidn
al 25% de hidrésido de amonio. Despuéds, la mazcla se edrajo tres veces con

dicloromeatano. Las fases organicas combinadas s& secaron sobre sulfato sédico vy,

b

| desecante se ratirara por filtracion, se sacaron a presidn

4

despuzs de que
reducida. El residuo s2 purificd por medio de HPLC preparativa (met. C). Las
fraccionss del producta, cada una Jde ellas limpia, se combinaron, se libsraron dal
acetonitrilo a presidn reducida y 32 extrajzron tres veoss con diclorometana. Las

fases organicas combinadas se secaron sobre sulfato sddica y, después de que &l

[wh

gsecants g2 retirara por filtracidn, se secaron a prasidn reducida. Se obtuvieron

£,6 g de 3 a-dicloro-4-etilpiridazina y E'-,Cl g de 3 6-dicloro-4, 5-distilpiridazina.

3, 5-Dicloro-4-etilpiridazing, W4.003
Tr de LC-MS: 0,43 min [M+H™): 177,1 (met. k)

&,6-Diclora-4,5-dietilpiridazina, W4.014

Tr dz LC-MS: 1,02 min [M+H"]: 205,1 (met. b)
W4.004
3,6-Dicloro-4-triflucrometil-piridazina.

N—N

c—’ S—aql

F F
F
4-Trifluoromstil-1,2-dihidropindazin-2,6-dicna - (W2.004; 125 myg) s cargd
inctialments en oriclorurs de fbsfora (2 ml) en frorma de una suspsensidn al tismpo
que z& agitaba a TA. Después de &llo, la mezola ds reaccién s calentd hasta 20°C

durantz 7 h, luzgo se afadid pentaclorura de fbsfora (100 mg) v ta mezcla se agitd
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a 20°C durante una noche. Despuss del enfriamiznto, 1a mezola 22 afadid a higlo-
agua y la fase acuosa ze &xtrajo tras vecss con DCM. Las fases organicas
combinadas s2 sscaron sobre sulfato dz sodio y, despuss de separar por filtracidn
el desecants, se sscaron a presién reducida. Se obtuvieron 150 myg del compueasto
del titulo.

Tr de LCMS: 0,94 min [M+H"]: 217,1 (miet. b)

W4.006

3,6-Dicloro-4,5-dimetilpindazina

Cl

=N

N

ol
Se suspendid  4,5-dimetil-1, 2-dihidropiridacina-2,6-diona  (W5S.088; €9,7 73) en
oxiclorura de fésforo (150 ml) y se calentd a S0°Cdurant= 2 h. Despuds de un
perioda de refrigeracidn, la mezcla s= afadié a hislo-agua y s ajusto

cuidadosaments a un valor de pH de 10 con NaOH 10 M mientras se enfriaba con

hizlo. Bl precipitade se retird por filtracidn con suscién, se lavéd con agua y 3= seco.
Se& obtuvieron 75,3 g d=l compuesto del titulo.
Tr de LC-MS: 0,63 min [M+H"]: 177,1 (met. b)
W4.007
3,6-Diclaro-4-etil-&-metilpiridazina
o N
= IN
= cl
El compussto e sintetizd de forma analaga a WA.002. El reactivo usado fuz 3,6-

dicloro-3-metilpiridazina (4 g). Se obtuvieron 2,6 g del compussts del titulo.
Tr de LG-MS: 0,92 min [M+H"]: 191,1 (met. b)

W4.009 y W4.015

3,6-Dicloro-d-icopropil-piridazina y &,6-Diclora-4, S-diisopropil-piridazina



1

2

N
N

5

0

OOOSWE

N Cl N

Cl

El compussto ze zintetizd de= forma analoga a W4.003. Se utilizaron 2,59 de
& 6-dicloropiridazina y acido isobutirico (2,24 mi) para obtener 2,46 g de 3,E-dicloro-
A-isopropilpiridazina y 0,33 g de & 6-dicloro-4,5-diisopropilpiridazina.
2,6-Diclora-d-isopropil-piridazina, W4.009

Tr d=z LCMS: 0,9€ min [M+H']: 191,1 (met. b)

2,6-Dicloro-4,5-diisopropil-piridazina, W4.015
Tr de LCMS: 1,14 min [M+H™: 233,1 (mst. b)

W4.010 y W4.0168
2,6-Dicloro-4-ciclopropil-piridazina y 3,8-Dicloro-4,5-dicicloprogil-piridazina

Cle_ _No
Cl /N\N — |N
| S

X Cl

Cl

El compuzsio 32 sintetizd d= forma analoga a WA.003, Se uitilizaron 2 g de 3,6-
diclorapiridazina y acida ciclopropanocarbo<ilico (2,41 ml) para obtznzr 1,6 g de
3,G-dicloro-d-ciclopropilpiridazina y 0,96 g Jde & 6-diclorcs-4,5-diciclopropilpiridazina.
3, 5-Dicloro-d-ciclopropil-piridazina, W4.010

Tr d= LCMS: 0,57 min [M+H"]: 169,1 (m=t. k)

3,6-Dicloro-4,&-diciclopropil-piridazina, W4.016

Tr de LCMS: .1,0% min [M+H™): 229,1 (met. k)
W4.017

1,4-Dicloro-6,7-dihidro-SH-ciclopenta[d]piridazina
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2,3,6,7-Tetrahidro-EH-ciclopenta[dlpiridazin-1,4-dicna - (W5.017; 11,2 g) =e
suspendié en oxicloruro de fésforo (56,7 ml) y s calentd hasta 20°C durants 2 h.
Después de znfriar, 1a mezcla s2 afadid a hislo-agua y s& ajustd cuidadosamentz a
pH 10 con NaOH 10 M al tiempo que s2 enfriaba oon higlo, y [a fase en agua se
extrajo tres vacas con BEA. Las fases en EA combinadas 52 secaron, se filtraron y

=8
se concentraron. Se& obtuvieren 3,59 g del compuesto del titulo.

Tr de LCMS: 0,71 min [M+H"]: 189,1 (met. b)
W4.018
1,4-Dicloro-5,6,7,8-tetrahidro-ftalazina
Cl /N\N
|
NS
Cl

2,323,567, 8-Hexahidroftalazina-1,4-diona (WE.012; 10,1 g) se prepard de forma
analoga a WA.006. Sin embargo, &l precipitado s purifizd subsiguisntzments
utilizando gel de silice (300 3, n-heptand/EA 7:2). Se obtuvieron 10,22 g dal

compuesto del tituio.

Tr de LCMS: 1,29 min [M+H"]: 203,1 (met. a)
W4.019
Dietilamida d=l dcido 2, 6-diclorc-piridazira-4-carboeilicn
Cl N
~ N
|
A Cl
~ >SN0

)

Cloruro de = 8-dicloropiridazina-4-carbonilo (2,5 g) se cargd inicialiment2 2n DCM

(25 ml) a TA. Después de =lio, se afadid lentament=s, gota a gota y al tlempo qus se
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agitata, dietilamina (1,5 ml) predisuzita 2n DCM (5 ml). Daspués de agitar a TA
durantz 2 h, la mezcla s combind con agua y se extrajo tres veoss con DCM. Las
fasze en DCM combinadas se sscaron sobre sulfato de sodio, se filtraron y se
concentraron. El residuo se purificd mediants gel de silice (cartucho dz 70 g
gradients de n-heptano/EA). Se abtuvieron 1,5 g del compuzsto del ltulo.
Tr de LCMS: 0,97 min [M+H'}: 243,1 (met. a)

W4.021

(3,6-Dicloro-piridazin-4-il)-di=til-amina

Cl N._
Y N

|
/\‘N'/ N cl

3,4.6-Tricloropiridazina (2 g) y distilamina (2,4 ml) s& cargaron inicialmeznte en
toluzne (10 ml) y s= dejaron reposar a TA durantz 8 dias. Luego, la meszola se
combind con agua y EA, y la fase en EA & separd. La faze en EA ze lavd tres
VeSS Con agua, se secd sobre sulfato de magnesio, se filtrd v se concentrd, El
residuc se purificd utilizando <l de silics (cartucha de 70 g, gradients de 9-50% de
n-heptand/EA en 60 min). Se obtuvisron 1,1 g d=l compuesio del Litulo.

Tr d= LCMS: 1,23 min [M+H"]: 242,1 (mel. a)

W4.120

N-(%,6-Distovipiridazin-3-il)-N-nitroamina

&.G-Distoripiridazin-2-ilamina  (andlogamentz a T. Hore =n Chemical &
Pharmaceutical Bulletin (1963), 11(9), 1157-67; 160 mg) se cargd inicialments,
disuelta en azido sulfirico concentrado (4 ml) a TA. La mszcla ze enfrid luego hasta
0°C y se afadisron, gota a gota, 2ml de una mezcla 11 de acido nitrico
concentrada y Acido sulfdrico concentrada, Al cabo de 20 min a 0°C, se retird 2l

barico d= higlo y la mezala se agitd durantzs 4 h. Luega s2 enfrid d= nusvo hasta 0°C,
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s2 afadieron 0,5 mi adicionales J= la mezcla de acidos y la mezala se agitd a 0°C
durantz otra hora. Lu=go se mszcld con hislo al tiempo que se enfriaba con

hizlo.Después de afiadir DCM, las fases se separaron y extrajsron tres veos

(2]

con
DCM. Las fases =n DCM combinadas s& sscaron sobre sulfato de sodio, se filtraron
y s& cancentraron.Se obtuvieron 128 myg del compussto dal titulo.

Trde LCMS: 0,31 min [M+H™]: 235,2 (met. b)

W4.126

3,6-Dicloro-4-metanosulfonilpiridazina
N—N

cl 7 N>—cl

_0
o//s\/
Se agitaron 3,4, 6-trisloropiridazina (2,5 3; 12,6 mmal) y sal sédica del acido
matanosulfinico (2,78 g, 27,26 mmol) en 20 ml de un disolvente mezcla de
agua/THF/DMF (5:10:5) a TA durante 20 h. El disolventz s retird a presion
reducida y &l residuc 32 repartid entrz acetato de etilo y una solucidn saturada de
cloruro de amonio. La fass organica s retird y s2 concentrd y =l products en bruto
se purificd por cromatografia ultrarrdpida (dicloromstano:matanal). Fendimiento: 1,4
g
Tr de LC-MS: 0,44 min [M+H]: 227,0 (met. b)

W5
W5.004
4-Trifluorometil-1,2-dihidro-piridazina-3,6-diona
H
@] N
NH

AN

F
F~OF

o)

Se introdujy en porcionzs S-trifluoromstitfuran-2,5-diona (5 g) a una salucién ya en
ebullicidn de dihidroclorurs de hidrazina (3,2 g) n agua (50 ml). Daspuss ds agitar

durantz 4 h, la mszcla e dejd en reposo durante una nochs; al dia siguisnts, 2l

[
[y

calzntamiznto a reflujo s2 continud durants & h y la mezcla s2 sometid a r2flujo
durante otraz & h y ss djéd en reposd durantz una nochs, Después, s& secd y &l

residus e purificd por medio ds cromatografia preparativa (mst. Q). Las fracciones
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puras se combinaron, el ACN se separd y el residuo se liofilizéd. Se obtuvieron 280

mg del compussto del titulo.

Trde LCMS: 0,23 min [M+H]: 181,1 (met. b)
WS5.006
4,5-Dimetil-1,2-dihidropiridazina-3,6-diona
(0]
ITJH
NH
(0]

Sz digolvid dihidrocloruro dz hidrazina (83,6 3) en agua (20 ml), se calentd a 100°C
y s& introdujo 3,4-dim=tilfuran-2,5-diona (100,4 g) mientras se agitaba. Despuis, la
mezcla ez calzntd a reflujo durantz 2 h. Posteriormente, 2t pracipitado formada se
retird por filtracidn con succidn, se lavd con agua y 32 sech. El residun se suspendid
gn EA (2 1) y daspués 2l EA se ratird paor filtracidn con succidn. El residue s& secd.

Se obtuvieron 69,7 J d=l compuesto del titulo,

Tr de LC-MS: 0,19 min [M+H"]: 141,1 (met. k)
W5.017
2,2,6,7-Tatrahidro-SH-ciclopenta[d]piridazina-1,4-diona
0
.
NH
0]

Se hizo reaccionar £,8-dihidro~H-ciclopentalelfuran-1,3-diona (11,% g) y se traté de
forma analaga a W5.006. No s realizd la suspenszidon en EA. Se obtuvizron 11.3 g

de producto en bruto.

Tr dz LCMS: 4,12 min [M+H™: 153,1 (m=t. b)
W5.018

2,5.8,6,7 2-Heaahidro-ftalazina-1,4-diona
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NH
NH
o)
Se hizo rzaccionar 2,3,8,6,7,8-herahidro-flalazina-1,4-diona (10,0 g) de forma
analoga a W5.017. Se obtuvisron 10,14 g del compuesto del titulo.
Tr de LCMS: 0,72 min [M+H"]: 167,1 (met. a)

Sintesis Jde las unidades de la "mitad crisntal”

01.001
N-[3-(2-Bromoacetil)-&-(pentaflucrosulfanilfeniflac=tamida
FFF Q
£ Br

F

o
Se  disolvid  N-[3-acetil-5-(pentafluorosulfanil)fsniljasetamida (259 mg, para la
preparacion, vease el gjgmplo 1) en una mezcla de matanol (10 ml) y THF (10 mil) y

7

& anadih en porcionss tribromura de feniltrimetilamonic (1,065 ) misntras se

L\J

agditaba. Después de agitar a TA durants 2 h, la mszola se calentd a 40°C durante 3
h mas. Deapuis de un pericdo de refrigeracion, la mezcla de reacciin se anadid a
acido sulfarico 2 N y la fase acuosa se etrajo 8 vecss con acetato de stilo. Los
ertractos combinados  se  secaron sobre culfato  sddico, s= filtraron y se
concentraron. El producta 2n bruto se purificd usando gel de silice con acetato de
etilo/heptanc como eluyzntz. Se obtuvieron 480 myg del compuesto dzseado.

Tr dz LC-MS: 1,47 min [M+H"]: 382,0 (met. a)

01.002

2-Bromo-1-(3,5-di-tzrc-butil-3-hidrozifznil)ztanona (Apolle Scientific)
0

OH
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2-Bromo-1-(3-terc-butil-4-metosi-S-morfalin-3-ilfenil)ztanona

SN

0 o

Se prepard como se describe en el documento WO 2004/075721.

01.004
2-Broma-1-(d-mztoei-S-morfolin-4-il-5-trifluorometilfenit)ztanona
FeF
F
O\
o

N

Br K/O
Se disobvid 4-[E-C1, 1-dimstoristil)-2-rmetovdi-S-triflusrmetilfznillmorfolina (OZ.004; &0
mg) =n una mezcla de metanol (1,4 ml) y THF (4 ml), 1a mezcla s2 enfrié a 7°Cy s=
afadié en parciones tribromuro ds feniltrimstilamonio (530 mg) misntras s2 agitaba.
Despusds de agitar a TA durantz 3 h, [a mezcla se dejd 2n repoess durants una
noche. Después, se afadizron una solucién acuosa Jde tiesulfato (0,8 ml; p = &%)y
agua (4 ml) y la mezcla 32 mezcld con BEA y g2 extrajo tres veoss con EA. Los
ertractos combinados s agcaron sobrs sulfaty de magnesio, se filtraron y s=2
concentraron. Bl residuo se disalvid en una mazala de acestonitrilo (20 ml) y agua
(0,5 ml) y g2 mezeld con TFA (0,5 ml) misntras se agitaba, Después de agitar a TA
durante & h, &l disalvents se retird y el residuo s& mezald con agua, s& neutralizd
con una solucidn zalurada de hidrégeno-carbonat sddicn y s eddrajo tres vecss
con anstato de stilo. Los edractos combinados se sscaron sobre magnesio, se
filtraron y s2 concentraron. El producto en brato se purificd usando gel de silice can
acetato de slilv/beplans como eluysnte. Se obtuvieron 200 mg del compuesto
deseado.
Tr d= LC-MS: 1,67 min [M+H']: 232,0 (mst. a)

N-[G-(2-Bromoacelil)-S-pentaflucrosulfanilfenil]-N-metilacstamida
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Oﬁ/N\
Se disalvid  Z-bromo-1-[Z-metilamine-E-(pentafluorosulfanil)ienillstanona  (O1.006;
100 mg) &n DCM (& ml) y s= afadid bromuro de acetilo (21 ul) mientras se agitaba.
Despues de agitar a TA durantz 4 h, g2 anadidé mas cantidad de bromura de acstilo
(21 pl) y la mezcla 3& agitd adicionalmentz a TA. Despuds de dejar en reposa
durants una noche, la meszcla s& mazcld de nuevo una vaz con bromure de acetilo
(21 pl) y s= agitd durante 2 h. Daspués, la mezcla de reaccion se concentrd y el
residuc s purificé por medio Jde HPLC preparativa (met. A). Las fraccionss del
producto, cada una de ellas limpia, se combinaron, s= liberaron del acetonitrilo a
prasién reducida, s= ajustaron a un valor de pH de 9 con una solucidn de
hidrogenocarbonata addico y s extrajsron tres vecss con EA. Las fases organicas

ombinadas se secaron sobre sulfato de magnesio y, despuds de qus 2l desecants

[17]

s refirara por filtracidn, 32 secaron a presidn reducida. Se aislaron 50 mg dzl

compussto dal titule y 18 myg de reactivo.

Tr de LC-MS: 1,47 min [M+H"]: 396,0 (m=t. a)
01.006
2-Broma-1-[Z-metilamino-S-(pentaflucrosulfanil)fenilletanona
0]
FULF
3 Br
F
_NH
Siz Mol N-[3-(Z-bromoacstil)-S-(pentafluosrosulfanil)fznil]-2, 2, Z-trifluoro-N-

metilacetamida (O1.078; 1,2 g) con agua (15 ml) y s& afadié gola a gota acido
sulfarica concentrado (15 ml) migntras se agilaba y s& enfriaba con hizlo, La mezcla
52 calentd a 20°C y e agitd a esta t2mparatura durante 7 h. Dezpués dz un periodo
de refrigeracion, la mezola de reaccidn s= afadié lentamente 3 una mezcla d= una
solucidn 10 N da hidrixido sédico y EA 'y 1a fass acucsa ss exrajo cingo vacss con
EA. Laz fasez organicas combinadas se sscaron sobre sulfato de magresio y,

despuds de que sl desscante se retirara por filtracidn, se secaron a2 prasidn
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reducida. El residuo se purificd por medio de HPLC preparativa (met. A). Las

fraccionas del producto, cada una Jde ellas limpia, se combinaron, se liberaron del
acetonitrilo a presién reducida, se neutralizaron con hidrogenocarhonato sédico y se

ertrajeron tres veces con EA. Las fases organicas combinadas se secaron sobre

sulfato dz magnasio y, daspués dz qus el dzsecants se ratirara por filtracién, se

agcaron a presion reducida. Sz obtuvieron 120 mg del compuasto del titulo.

Tr dz LC-MS: 1,54 min [M+H"]: 354,0 (et &)

01.007
2-Broma-1-[3-mztori-5-(pentaflusrosulfanil)fenil]=tanona
0O F

e

Se dizolvid 1-[G-metori-E-(pentafluorcsulfanit)fznillstanona (O2.007; 1,63 g) =n THF
(180 ml) y se afadié tribromure de feniltimstilamonio (2,2 g) a TA misntras se

agitaba. Después de agitar a TA durantz 2 h, la m2zcla s2 mezold con agua, 5=

nzutralizd con una soluidn de2 hidrogenocarbonato sédico y 52 axtrajo tres veces
con EA. La fase dz agua alzalina s extrajo 2 veces con EAL Las fases organicas

combinadas se secaron sobre sulfato de magnesio y, después de que 2l desecants
se retirara por filtracion, 3¢ secaron a presién reducida. El residuo se purificd por
medio de HPLC preparativa (met. A). Las fraccionss del producto, cada una de zllas
limpia, s& combinaron, se libsraron del acetonitrilo 2 presidén reducida, se
neutralizaron con hidrogenocarbonato sddico vy se evtrajeron tres vecss oon EA. Las

fases organicas combinadas se secaron sobre sulfato de magnesio y, despuéds de

qus el dezecants se relirara por filtracidn, se szcaron a presiin reducida. Se
aislaron 1,27 g dsl compuesto dz=l titulo.

Tr dg LC-MS: 1,68 min [M+H]: 354,9 (met. b)

01.008

2-Bromo-1-(3-tzrc-butil-S-stoximetifznil)ztanona
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Se disolvié  1-(3-terc-butil-5-ctoximatilfenil)stanona  (02.008;  £50 myg) eén
metanol/THF (10 mI/ 10 mt), se mezcld con tribromura de feniltimetilamonio (282
mg) mientras s= agitaba y 32 agitd a TA durante 2 h. Posteriormants, la mezcla de
reaccién se vertid en DCM (200 mil) vy s2 lavé minuciozaments una vez con una
solucidn al 5% de tiosulfato sédico y una vz con agua. Después, la fase de DCM
g2 sech y 32 concentrd, El residus s2 purificd usando gzl de silice (cartucho de 40
g, gradiznte de 0-80% dz n-heptano/EA en 30 min). 3= obtuvieron 566 mg del
compuesto del titulo,

Tr de LC-MS: 1,&% min [M+H']: 313,2 (m=t. a)

Los siguisntes se prepararon ds mansra analoga:

Namero Tr  de | [M+H"]: Comentario:
LC-MS
O1.008 . o 1,92 KR O2.009; 595 mg; producto:
' min (met. a) 691 my
A/o
01.010 S, o 2,01 43,0 OZ.010; 410 myg; producto:
#_%j\;j min (met. a) 405 mg
O1.011 O gr 1,77 209, Q2.011; 390 myJ; s& anadid
min (met. &) una solucidn al 5% de

acido citrico sn lugar de

tinsulfato; producto: 387

mg
O1.012 O™ | 1,04 o7z OZ.012; 333 mg; s& agitd a
N min (met. a) TA durante 12 h; se agitd
A0 | pZ con una solucion al 20% de
WX acido citrico en lugar de

una solucién de tiosulfato 1




10

20

25

- 117 -

h; producto: 327 mg

01.013 <k; v)> 216 95,3 02.013; 540 mg; despuis
o o min (me=t. a) de la solucién de tiosulfato,

\f_ 7N se lava adicionalmente con

una solucian al 20% de

° > Acido citrico; producto: 600
mg
01.014
2-Bromo-1-(3-metoxi-&-triflunrometilfznil)=tancna
0 FF
Br.
F
_0

Se dizolvid 1-(3-rmetoxi-5-trifftuormeatiliznil)stanona (OZ.014, 50 mg) =n DCM (0,5 mil)
y ee afadid gota a gota a TA a una mezila ds bromuro de cobrz (1) (102 mg) en EA
(1,2 ml). Después de calentar a TA durants 2 h, la mezcla 32 dejd 2n reposo
durantz una nochs, despuss la mezola de reaccidn se filted a traves de "Celite" y se
lavd minuciosamente con EA y 2l filtrado se secd. El residus se recadid con EA 'y
una solucidn semisaturada de hidrogenocarbonato s5dico y despuds se sxtrajo dos
veces con EA. Las fases ds EA combinadas sz lavaron con una solucidn
semisaturada de hidrogenocarbonats sddico, s2 secaron sobre sulfato sddico, se
filtraron y s= concentraron. El producte =n brutoe se purificd por medio de HPLC
preparativa (met. A). Las fraccionss del producto, cada una dz ellas limpia, se
combinaron, s liberaron del acstonitrilo a presidn reducida y se extrajeron tres
veoes con EA. Las fases organicas combinadas se secaron sobre sulfato sddica y,
después de qus el desccante se retirara por filtracidn, se secaron a presidn
reducida. Se obtuvisron 39 myg del compussto del titulo.

Tr dz LC-MS: 1,64 min [M+H"}: 287,0 (met. a)
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Los siguizntes s& prepararon de forma analoga a 01.005:

NUrer Tr  de | [M+H']: | Comentario:
LC-MS
Q1.015 S 1,77 2551 OZ.218; S20 myg; se afadid
T\\ min (met. a) | una solucidn al 8% de acido
o /@\ﬂ/\Br citrico "n Iug.ar de una
S solucidn de tiosulfato;
producto: 327 mg
01.018 O™ 1,97 2051 O2.016; 1,02 g, se agitd con
N min (met. a) | una solucidn al 5% de &cido
VAO |\/7( citrico durante 2 h en lugar
de una solucidn de tiosulfato;
producto: 1,23 g
01.017 Qg™ ge o144 KN Q2.017; 25 myg; s= agitd con
(\ min (met. &) | una solucién al 5% de Acido
o/’\) citrico durants 2 b en lugar
Dﬁ 7( de una solucidn de tiosulfato;
producta: 314 mg
01.018 Dy | 218 359,5 QZ.018; 653 my; s agitd con
~ 1\ min (met. a) | una solusidn al 5% de acido
v| \/C'\/”\/J citrico durante 2 h en lugar
7( de una solucién de tiosulfato;
producta: 809 mg
O1.012 \ 1,94 371,38 Oz.01%; 260 myg; despuds de
) S ’ miri (m=t. a) | la saolucidn d= tiosulfato, se
" \_ o v adicionalmente con una
o solucién al 20% de Acido
citrico; products: 261 mg
O1.020 o6 1,72 89,1 2.020; 1,53 g, después de
min (met. a) | la solucidn de tiosulfato, se
[a]

lavé adicionalments con una
solucién al 20% de acido

citrico; producto: 1,04 g
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O1.021 5 1,55 2629 2.021; 2,41 g, después d=
min 265,0 la solucidn de tiosulfato, se
o] Er (met. a) | lavd adicionalmants con una
. solucién al 20% de Acido
citrico; producto: 572 mg

01.022
2-Bromo-1-(2-tere-butil-1-matil-2,4-dihidro-2H-benzo[1,4]oxazin-G-il)ztanona

Br<

S
m3, adquirida en Chembiotzk, India) de 50°C a 55°C en una mezcla de acido

il

calentd 1-(S-terc-dutil-4-metil-2,4-dihidro-ZH-benzo[1,4]oxazin-G-i)ztanona (250

acético (4 mil) y toluznc (2 ml). A =sta temperatura, 3¢ afadid cuidadosameante gota
a gota bromo (200 mg disuelts en acide acético). Despuds de 2,5 h, &l
calentamiento se retird, y la mazola 22 mezold a TA con higlo-agua y 3¢ =xtrajo tres
vaies con tolusno. Las fases organicas combinadas se secaron sobre sulfato
sddicn, s filtraron y s concentraron. El producto en bruto se purificd usando gel de
silice, para obtener 65 mg del compuesto dessado, asi comoe 43 mg mas de

producto que estaba ligeramente contaminada y 37 myy de reactivo.
J y

Tr de LC-MS: 1,51 min [M+H"]): 326,0 (met. a)
01.030

2-Bromgo-1-(3-isopropil-&-metoxi-fznil)-=tanona

Br

O

0—0
1-(S-lzopropil-&-mstorifenil)ztanona (OZ.020; 425 myg) s= disolvié =n metanol/THF
(1&miM&ml) y se mszcld, al tiempo que se agitaba, con tribromuara de
feniltrimatilamonio (351 myg). Deszpuds de agitar a TA durante 3 h, la mezcla de
reaccion s afadid a S0 ml de &cide clorhidrico al 20% y se agild durants 1 h.
Despuzs de afadir agua y EA, la fass en EA a3 separd, se sacd y 32 concentrd. El

residuo se disalvid =n acetonitrily (50 mil), y s& afadid acido sulfarico 2N (15 ml) a




10

15

20

OUO 8&

-120 -

a solucidn, Despuis de dejar en reposo a TA durant= 2 h, la mezcla se combind
agua y se =xtrajo con EA. La fase en EA se lavd con solucidn saturada de

hidrégzno-carbonaty de 3odio, se secd y s= concentrd. El residuo se purificd

utilizando gel de silice (cartucho de 40 g, gradienie ds 0-50% de n-hepltano/EA 2n

20 min). 3= abtuvisron 520 mg del compussto del titutlo.

Tr de LC-MS: 1,65 min [M+H™]: 271,1 (met. a)

01.031

2-Bromo-1-(Z-ciclohexilmetori-G-atayi-fznil)-etanona

Parlizndo  dz  1-(S-ciclohanilmetoxi-E-aloxi-fenil)-etanona  (02.021, 1,76 3), el
compussto del titulo se prepard de forma analoga a 01.005. Sin embargo, para la
purificacién adicional, 1a cromatografia sobrs Jel de silice fue ssguida de una etapa
de purificacidn adicional por madio de HPLC preparativa. Se obtuvieron 270 mg del

compuesto del titulo.

Tr dz LC-MS: 2,11 min [M+H]: 355,1 (meat. a)
01.032
2-Broma-1-(3-bromao-S-maloxi-fenil)-=tanona
Br Br
o
O_

Se disoivid 1-(3-broma-&-meatoi-fenil)-stanona (02022, 1,45 g) 2n metanal/THF
(40 ml/40 ml) y mientras se  agitaba s= mezaclé con tribromuro  de
feniltrimatitamanio (2,25 g). Daspués de agitar durants 24 h a TA sg afadisron agua
y EA. La fage da EA 3¢ separd, s& secd y 3¢ concentré. El residuo s disolvid en
acetonitrily (50 ml) y a ta solucidn se le afadid acido sulfarico 2 N (15 ml). Después
de dejar en reposo durante 1 h a TA, la mezcla se combing con agjua y s2 «-trajo
dos veozs aon EA. La fase 2n EA se lavéd cion una solucidn saturada de hidrégeno-
carbonato sdHdico, as eecd y &3 concantrd. El residun se purificd usando gel de silice

(zartucho de 40 3, gradiente de 0-50% dz n-heptano/EA an 20 min). S= obtuvisron
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1,39 g del compusasto del titulo.
'H RMN (500 MHz, DMSO-d8) [ppm]: 7,71 (1 H), 7,48 (2 H), 4,97 (2 H), 2,34 (2 H)

01.033
2-Bromo-1-[3-(3,3-dimstil-butoyi)-5-metasi-fznil]-etanona
Br o—
= A
0
Partizndo de 1-[3~(3,3-dimetil-butoxi)-S-metovi-fenill-etanona (1,11 3), &l compuesto

del tilule se prepard de forma andloga a 01.031. Se abtuvieron 127 mg del

compuesto del titulo.

Tr de LC-MS: 1,58 min [M+H™]: 229,1 (met. a)
01.034

2-Bromo-1-[3-(3, 3-dimetil-butc:i)-S-etavi-fznil}-=tanona

Br O—/

s K

Partiendo de 1-[3-(5,3-dimstil-butoxi)-S-ztoi-fenill-=tanona (950 myg), &l compuesto
del titulo se prepard de forma andloga a O1.031. Se obtuvieron 236 myg del

compuasto del titulo, que estaba ligeraments contaminada.

- Trde LC-MS: 2,06 min [M+H™]: 343,2 (met. a)
01.035
2-Bromao-1-(3-ciclzherilmetori-E-metoxi-fenil)-stanona
Br o—
O
o)

1-(A-ciclohz-ilmestori-S-metosi-fenil)-etanona (O2.025; 1,33 ) 22 convirtié de forma
analoga a O1.022. Perdy &n lugar d2 agitar durantz 24 h la mazcla sdlo se agitd
durante 3 h a TA. 5& obluvizron 950 mg del compussato d=l titulo.

Tr de LC-MS: 2,05 min [M+H]: 341,2 (met. a)
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01.040
2-Bromo-1-(3-bromo-4, &-dimstoxi-fenil)-etanona
Br o—

)

S \

Br
1-(3-bromo-4,&-dimstoxi-fznil)-etanona (OZ.040; 1,22 g) se convirtid de forma
andloga a O1.022. Se obluvieron 1,05 g del compuesto del titulo.,
'H RMN (500 MHz, DMSO-38) [ppm]: 7,26 (1 H), 7,58 (1 H), 4,95 (2 H), 2,90 (3 H),
3,82 (3 H)

01.041

2-Broma-1-(5-bromo-2, 3-dimstori-fenil)-stanona

1-(&-bromo-2,3-dimetaxi-fenil)-ztanona (OZ.041; 1,1 g) =ze convitid de forma
analega a 01.032. Se obtuvieron 1,21 g d2l compuzsto d=l titulo,
Tr d2 LC-MS: 1,52 min [M+H™]: 337,0 (mat. a)

01.042
2-Bromao-1-(G-cloro-4,5-dimetoxi-fenil)-etanona
Br o—

o)

d \

Cl
1-(3-cloro-4,5-dimeiosi-fenil}-=tanona (OZ.042; 490 my) s= convirlid de forma
analoga a 01.022. S wbtuvieron 577 mg del compussto del titulo,
Tr de LC-MS: 1,54 min [M+H"]: 283,0 (met. a)

01.043

2-Bromo-1-[S-terc-butil-5-(2-m=tosictovi)enil]zlanona
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o/

Se  disolvid  1-[3-terc-butil-5-(Z-metorietod)fenillztanona (02.04%;, 1 g) en

O

matanol/THF (25 ml/28% ml), se mszcld con tribromure d=  feniltimetilamonio
(EE2 myg) mientras se agitaba y se agitd a TA durantz una nochz. Despuss, se
afadieron &0 ml de una solucidn al 20% de Acido citrico y 1a mezola se agitd
durantz 1 h. Posteriorments, s2 afadiéd DCM (200 mil) v la mezcla se extrajo tras
veses con DCM. Después, las capas de DCM combinadas s& secaron aobre sulfato
de magnesio, s filtraron y 32 concentraron. El residuo sz purificd usando gzl de
silice (cartucho d= 30 9, gradiznte dz 0-30% de n-hzptano/EA &n 30 min). Sz
obtuvieron 1,31 g del compuests del titulo.

Trdz LC-MS: 1,72 min [M+H"): 229,2 (met. a)

01.044
2-Broma-1-[Z-morfalin-3-il-5-(pentafluorosulfanil)-fenil]-=tancona

F
Fol
S=F

0]
1-[2-Morfolin-3-il-5-(pzntaflucrosulfanibfenilletanona (O2.044; 1,1 3) s2 disolvid =n
metanol/THE (20/20 ml) y sz mezcld, al tizmpo que 2 a3itaba, con bromuro de
feniltrimeztilamonio (1,28 g). Degpuds de agitar a TA durante 27 h, 32 afadisron
20 ml de acido citrico al Z0% y la mezala ze agitd durantz 1 h. Dzspuse des anadir
DCM (100 ml), Ia fasz =n DCM 32 separd, se secd y se concentrd. El residuo se
disolvid en acetonitrilo (100 ml), vy ss afadid Acido sulfdrico 2N (20ml) a la
aolucién. Despuigs de agitar a TA durantz 24 h, 1a mazola ge combind con agua y se
extrajo con EA. La fase en EA se lavd con soluciédn saturada de hidrdgeno-
carbonato dz codio, &2 3206y se concentrd. B residuo s purificd ulilizando gl de
silice (cartucho de S0 g, gardiznet de 0-60% de= n-heptano/EA 2n 40 min). 8=

obtuvieron 366 myg del compussto dsal titulo.
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Tr de LC-MS: 1,69 min [M+H"]: 410,0 (met. a)

01.045

2-Bromo-1-[3-tzro-butil-5-(2-metosi-sto-imetil)-fiznil]-etanona

—

Se hizo reaccionar 1-[3-tzre-butil-S-(Z-metori-atorimstil)-fenill-stanona (O2.045, 5035

mg) de forma analaga a O1.032, Se obtuvieron 470 mg d=l compussto del titulo.

'H RMN (500 MHz, DMSO-de) [ppm]: 7,91 (1 H), 7,78 (1 H), 7,66 (1 H), 4,96 (2 H),
4,56 (2 H), 3,58 (2 H), 2,50 (2 H), 2,26 (SH), 1,32 (9 H)

01.050
2-Bramo-1-[3-(Z-metori-ztoni)-5-(pentafluorosulfanil)-fenil]l-stanona
0 F\lF,F
Br. S<
I>F
F
0\/\0/
Se  hizo  reaccionar  1-[3-(Z-meloxi-ztod)-5-(pentafluorosulfanil)-fenil]-etancna

(O&.050, 575 myg) de= forma analoga a O1.022. Se obtuvizron 290 mg del

compuesto del titulo.

Tr de LC-MS: 1,70 min [M+H"]): 399,0 (met. a)
01.051
2-Cloro-1-[2-(G-matori-propoyi)-S-(pentaflusrosulfanil-fznill-stanona
0 F\T,F

Cl S,

IF

F

OO

Se dizolvid  1-[3-(G-metoci-propoci)-S-(pentafluorasulfanit)-fenill-etanona (02.0561;
£70 mg) =n metanol/THFE (10 mli/10 ml) y misntras s& agitaba se afadid tribromuro
dz fzniliimeatilamonio (752 mg). Despuss de agitar durants 24 b a TA se afadisron

ajua y EA. La fazs de EA s& separd, 22 32cd y 32 concentrd. El residus s disolvid
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en acetonitrilo (80 mi) y a la sclucién s le afadid acido clorhidrico 2 N (15 ml).
Después de agitar durant= 1 h a TA, s= afadid agua y la fase acuosa se &xtrajo dos
vaces con EA. La fase de EA se sacd, se filtrd y se concentrd. El residuo se purificd
usando gel 4= silice (sartucho de 40 g, gradients de 0-20% de n-heptano/EA en S0
min). S¢ abtuvieron 722 mg del compuesto dzl titulo, que contenia el derivado de

bromo analogo como una impureza.

Tr de LC-MS: 1,11 min [M+H"]: 369,0 (met. b)
NUumero Tr  de | [M+H"] Comentario:
LC-MS
01.052 o 1,22 min | 3431 Preparacidon analoga a
Er U R k (mat.a) | O1.012:

02.052; 580 mg;
cromatografia:

N cartusho de 80 g, n-
heptano /MtB &ter al O-
30% en 60 min;

producto: 629 mg

01.059
2-Broma-1-[G-terc-butil-5-(3-hidroxi-propaei)-fznil}-etanona
0
Br
(o] ~— OH
Trde LC-MS: 2,57 min ' [M+H™]: 329,1 (meat. 2)
01.060

1-[Z-terc-Bulil-5-(E-hidroxi-propo<imeatil)-fenil}-2-cloro-ztanona

(}CS/%

52 hizo reaccionar 1-{3-tere-butil-5-[2-(tztrahidro-piran-Z-iloxi)-propoximatil]-fenil}-

elanona (OZ.060; 1,75 3) de forma analoga a ©1.0635. Se obtuvieron 458 myg dal
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compuesta del titulo.

Tr d= LC-MS: 1,47 min [M+H"): 269,1 (mst. a)
01.061
2-Bromo-1-[G-terc-butil-&-(Z-hidrozi-ato-i)-fenill-=tanona
0
Br:
O\/\OH

1-{3-terc-Butil-5-[2-(tetrahidropiran-Z-iloxi)stoxilfenilletanona  (02.061; 3,9g) &e
disolvid en metanol/THF (60 ml/G0 ml) y s& mezcld, al tiempo qua sz agitaba, con
tribromuro de feniltrim=tilamonio (5,03 g). Después de agitar a TA durante S h, la
mezcla de reaccidn se afadid a Acido citrico al 20% y sz agitd durante 1 h.
Despuss de afadir EA, la fasse &n EA se separd, se sech y se concentrd. El

residus s purificd utilizando gel de silice (cartucho ds 20 g, gradients de 0-50% de

n-heptanc/EA en 60 min). Se abtuvisron 2,56 g del compuzsto del titulo.

Tr de LC-MS: 0,90 min [M+H"]: 315,0 (met. b)
01.062
2-Bromo-1-[3-etoxi-E-(pentafluarosulfanil)-fenil]-etanona
0 F\'I:,F
Br ~
I'>F
F
o~
1-[3-Etcsi-Z-(pentafluorosulfanil)fznilletanona (O2.062; 2,24 g) 2 convirlié de faorma

analaga a 01.003. La purifizacidn utilizands 9=l ds silice a3 realizd coma sigue:
(cartucho de 120 g, gradients de 0.20% de n-heptanco/MIB-éter n G0 min). Se
obtuvieron 2,07 g del compuesta del titula,

Tr de LC-MS: 1,55 min [M+H"]: 338,89 (met. a)

01.063

1-[S-tere-Butil-5-(2-hidravsi-atoximetil)-fenil]-2-cloro-etanona
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Cl

OH

: ~

o]
Se  disolvid  1-{3-tzr-bulil-5-[2-(tstrahidro-piran-Z-ilo»i)-stoximelil]-fenil}-ztanona
(O2.063; 2,0 g) en mztanal/THF (S0 mI/20 ml) y se mazcld, al tiempo con tribromuro
d= feniltrimetilamonio (2,25 g) mientras se agitaba. Después de agitar a TA durante
2 h, la mezcla 22 diluyd con DCM y s2 lavéd una vez con una sclucidn al 5% Jd=
tiosulfaty addico, y 1a fase de DCM se secd sobre sulfato d= magnesio y se
consentrd mediants svaporacién ritatoria. El residuc se disolvié en THF (200 ml) y
82 anadid HCI & N (G0 ml). Dezpuss de reposar durante 1 h, s& anadieron EA y
agua y se separd la fase de EA. La fase de EA se s2nd sobrz sulfato dz magnasio y
se concentrd mediantz avaporacidn rotatoria. El residuo se purificd usando gel de
silice (zartucho de 40 3, gradients de 0-50% de n-heptano/EA en 40 min). Se
abtuvieron 774 mg del compussto del ttulo.
"H RMN (500 MHz, DMSO-d?) [ppm]: 7,57 (1 H), 7,76 (1 H), 7,67 (1 H), 5,21 (2 H),
4,66 (1 H), 4,8¢ (2 H), 3,86 (2 H), 3,49 (Z H), 1,32 (9 H)

01.064
2-Bromo-1-[3-stovi-5-(pentaflucresulfanil)-fenil]-propan-1-ona
0 F\'I:/F
Br. -
‘ I>F
' F
o
1-[C-Eto-i-E-(pentafluorasulfanil)fenillpropan-1-ona (02.064; 150 mg) se disolvid en
THF (15 ml) y s2 afadid tribremure de fznilfrimstilamonic (125 mg) misntras z2

agitaba a TA. Daspues de agitar a TA durantz 5 h, 1a mzzcla €2 combind con agua

i

y solucidn saturada de hidrégeno-carbonato dz sodio y se afadid EA. La fase en
EA s& separd y Ia fase an agua alzaling se =drajo tres veces con EA. Las fases
organicas reunidas &= lavaron una vaz con solucidn saturada d= clorura de sodio,

35 sacaron sobre sulfato Jde magnesio, se filtraron y se concentraron. El producto

2]

bruto s purificd mediante HPLC preparativa HPLC (mzt. A). Las fraccionzs d2
producto, cada una d= ellaz pura, se combinaron, se liberaron del acetonitrilo a
presidn reducida, se alzalinizaron con solucién saturada de hidrégeno-carbonato de

sodio y sz extrajeron cinco veces con EA. Las fases organicas combinadas se
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secaron sobre sulfato dz magnssio y, después de separar por filtracidon el

desecants, 2 secaron a presién reducida. Se aislaron 120 mg del compuesta deal

titulo.
Tr de LC-MS: 1,20 min [M+H"]: 383,0 (met. b)
NUmero Tr de | [M+H']: | Comentario:
LC-MS

O1.070 SN 095 min | 3451 Preparacion analoga a

D720 N (met. b) | 01.071:

B — 0 ) 02.07¢ 8 g, producto;
g 3,3g
HO

01.071
2-Bromo-1-[Z-tzrc-butil-5-(3-hidro-ipropo-i}-4-meto-ifenilletanona

HO™ S /5>(

Se disolvié 1-{3-tzro-butil-4-mestori-5-[3-(tetrahidropiran-Z-ilozi)propozilfenilletanana
(O2.071; 12,7 3) &n metanol/THF (Z00/200 ml) y se mezold con tribromuro de
feniltrimatilamonio (13,1 g) misntras se agitaka. La mezcla s agitd a TA durantz 1
h, dzspuzs se diluyd con DCM y se lavd una vsz con una solucidn al 5% de
tiosulfate sédiceo. La fase de DCM se secd sobre sulfato de magnssio, s filird y se

concentré. El residuc se recogid en acetonitrity (100 mil) y se mezald con Acido

g
b

clorhidrica al 42% (5.91 ml). La mazcla s2 d=jpd en reposo durants 1 h, después .

mezchS con agua, s2 eetrajs por agitacidn con EA y las fases dz EA combinadas s

DXx)
s

2]
(D

gecaron sobre sulfato de magnesio, se filtraron y se concentraron. El residuo se
purificd usando gel dz silice (cartucho d= 120 g, gradisnts de 0-100% de= n-
hzptans/MB &ter =n 60 min). Se obtuvieron 3,29 g Jdel compuesto del titulo.

Tr de LC-MS: 1,01 min [M+H™]: 359,1 (mal. b)

01.072

2-Bromo-1-[G-terc-butil-&-(Z-mstaxi-1-mstaximetil-etoei)-fenil]-ctanona
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Br

O
(OH
O o

-,

1-[3-terc-Butil-&-(2-metosi- 1-matorimetilstosifeniljetanona (02072, 1,04 g) se
dizolvidé en metanal/THF (20/20 ml) y se mszcld, al tiempo que sz agitaba, con
tribromuro ds feniltrimetilamonic (2,09 g). La mszcla se agitd a TA durante 1 h,
5  luego se diluyd con DCM y se lavd una vez con solucidn dz tiosulfato dz sodio al
&%. La fase en DCM se secd sobre sulfato de magnesio, s filird y se concentrd. El
residua se purificd utilizando g2l de silice (cartucho de §0 g, gradiente de 0-30% de
n-heptano/MtB-&ter en B0 min). Se abtuvieron 590 mg del compuzsto del titulo.
Tr de LC-MS: 1,77 min [M+H']: 373,0 (met. a)
10
01.075
M-[Z-(Z-Bromoacatil)-&-(pentafluorosulfanit)fenil}-2, 2, 2-trifluors-N-meatilacetamida
0O

Br

_~N 0]
g

F F
Se  disalvid N-[S-acetil-S-(pentafluorosulfanil)fenil]-2, 2, 2-trifluoro-N-metilacetamida
15 (0Q2.07%; 1,02 g) en una mezcla de matanol (20 ml) y THF (20 ml). Se aiadié
tribromuro de feniltrimetitamonia (1,05 g) mizntras se agilaba. Después de agitar a
TA durant= & h, 1a mezcla s2 dejd en reposo durantz una noche, después se afadio
mags cantidad de tribromuro de fzniltrimetilamonio (100 mg) y la mezcla sz calentd a
GO*C durantz 2 h. Daspués dz un periodo de refrigeracién, 12 mezcla de reaccidn se

20 afadid a dcido sulfdrico 2 Ny e2 agitd durants 10 min. Después, la fasz acuosa se

evirajo tree vaces con BEA. Las faszs organicas combinadas se secaron scobre
sulfato d= magnssio y, despuis de que el desecante se retirara por filtracién, s2

s&caron a presion reducida. Se obtuvieron 1,2 g del compuests del titulo, que tenia
suficiantz pursza para las siguisntes reasciones.,
25  Trd= LC-MS: 1,72 min [M+H"]: 349,89 (mat. a)
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01.085

2-Bromo-1-[3-terc-butil-5-(3-hidrozi-2, 2-dimetil-propozi)-d-rmetori-fznil]-=tanona

? /

0]

OwOH

S-(&-acelil-3-terc-butil-2-metoxi-fenosi)-2, 2-dimetil-propil - éster del acido  acitico

Br

(02.088&; 1,16 g) 3e convirlid y s& tratd de forma analaga a O1.002. La purificacién
utilizando gel de silice se realizd como s2 indica a continuacidn: (cartucha de 80 g,
gradiente de 0-70% de n-haptano/MtB-&ter en GO min). Se abtuvieron 367 my del
compuesto dsl titulo.

Tr de LC-MS: 1,50 min [M+H™): 387,1 (met. a)

01.086

Z2-Broma-1-[G-terc-butil-5-(G-hidroxi-2, 2-dimstil-propori)-fenil]-stanona

O*>L/OH

1-[3~tero-Butil-&-(5-hidroi-2, Z-dimatilpropoxi)fznillztanona (0O2.036; 282 mg) se
convirtid, se tratd y se purificd de forma analoga a O1.085. Se obtuvizron 211 mg
del compussto del titulo. |

Tr de LC-MS: 1,75 min [M+H™: 357,0 (med. a)

01.090
2-Broma-1-[5-(Z-hidrosi-elosi)-5-(pentaflucrsulfanil)-fenil]-=tanona

(0] F
FLF
T F

F

Br

OoH

1-3~(Pentafluorasulfanil)-&-[2-(iztrahidropiran-Z2-iloei)stosilisnillstanona (D92.090;
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813 mg) se convirlid, se tratd y se purificd de forma analoga a 01.071. Sin
embarga, =l tiempo de reaccidn fue de tres horas 2n lugar de una. Se obtuvieron

174 mg del compuesto del titulo.

Tr de LC-MS: 0,94 min [M+H"]: 325,0 (met. b)
01.095
4-[5-(2-Briomo-acetil)-Z-terc-butil-2-metoxi-fenoil-butil éster del acido acetizo

Acstate  de  d-(E-acetil-3-tero-butil-Z-metorifeno<ibutilo (OZ.095; 10,51 3) se
convirtid, se tratd y se purificd de forma analoga a 01.071. Se obtuvieron 4,31 g del
compuesto del titulo.

Tr de LC-MS: 1,21 min [M+H}: 415,1 (met. b)

01.100

2-Bromo-1-[G-ters-butil-5-(1-hidra=i-1-metil-2til)-fenil]-=tanona

HO

1-[3-terc-Butil-5-(1-hidroxi-1-metilztiliznillztanona - (02100, &30 mg) s&  2argo
inicialmentz en THF (& ml) mientraz ss agitaba a TA, y se mazoléd con tribromurs de
feniltrimstitamonio (50 myg). Despuds de agitar a TA durante 3 h, la mezcla se dejd
reposar durants una noche y se mezcld con agua y solucidn saturada de hidrdgeno-
carbonaty de sodio. Luego ss extrajo tres vaces con EA, y 1as fases en EA
combinadas se sacaron sobre sulfato de sodio, se filiraron y s& concentraron. El
residun se purificd utilizande gzl de zilize (cartivcho d= 10 g, gradiznte 4= n-
heptana/EA). Se obtuvisron 42 mg del compuesio del titulo.

Tr de LC-MS: 1,10 min [M+H"-OH]: 295,1 (met. b)
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01.101
2-Bromo-1-[3-tzro-butil-&-(1-matoi-1-matil-ctil)-fenil]-etanona

Br

—0
1-[S-tere-butil-&-(1-hidroxi-1-metiletihfenillstanona (O2.100; 00 myg) se cargd
inicialmentz en una mazcla de THF y metanol (3,5/2,5 ml) mientras se agitaba a TA,
y se mazald con tribromura de feniltrimstilamonio (800 myg). Después de agitar a TA
durantz 7 h, la emzcla se combind con agua y solucidn saturada de hidrégeno-
carbonato de sodio. Luago se adtrajo trés veces con EA, y las fases en EA
combinadas 32 szcaron sobre sulfato de= sadio, 3 filtraron y s& concentraron. El
residuo se purificd ulilizando 92l de silice (cartucho de 70 g, gradisnte de

n-heptanc/EA). Se obtuvieron 454 mg del compussto del titulo.

Trdz LC-MS: 1,23 min [M+H"-OH}: 295,1 (met. b)
01.105

2-Bromo-1-[2-terc-butil-5-(2-fluar-stoxi)-fenill-=tanona

o——\__F
Se disolvid  1-[E-lere-bulil-5-(2-luoro-ztosi)-fenil]-stanona (02105, @00 mg) en
metanol/ THF (15/15 ml). Se afadid tribromura de feniltrimetilamonic (950 mg)
mizntras s agitaba. Despuds ds agitar a TA durante & h, 22 afiadid agua (S ml) y la
mazcla se secd. El residuo s& mezeld con DCM (200 mil) y una aolucidn saturada dz
hidrdgenc-carbonato sédico (100 ml). La fazs de DCM s separd vy la fase anuonsa
sz extrajo tres vaces mas con DCM. Las fases en DCM combinadas se secaron
sobre sulfato séddico, se filtraron y se concentraron. El residus s purificd usando gel
de silice (cartucho de 50 g, yradients de 0-60% de n-heplan/EA en 40 min). Se
obtuvieron S60 myg del compuests dal titulo,
Tr de LC-MS: 1,19 min [M+H]: 317,1 (mat. b)
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01.106

2-Bromo-1-[S-terc-butil-S-(3-flucropropoxi)-fenil]-=tanona

Br
O—\_/F
1-[G-ters-Butil-&-(G-fluoropropori)fenillstanona (630 myg) se convirlid, = tratd y se

purifico d= forma analoga a 01.105. Se obtuvisron 510 mg del cormpussto del titulo.

Tr d2 LC-MS: 1,23 min [M+H"}: 331,1 (met. b)
01.107

2-Bromo-1-[3-terc-butil-5-(3,3, 2-trifluora-propaxi)-fznil]-etanona

Br

O—\l<F

F

1-[3-terc-Butil-5-(3, 3, 3-trillucropropoxiyfznillztanona (O2.107; 170 myg, 0,59 mmal)
s disalvid en una mezcla de THF (3 ml) y metanol (2 ml). Mientras 32 agitaba e
intordujo tribromuro de feniltrimetitamonio (222 mg, 0,59 mmaol) y la mezcla se agitd
durante una noche. La mezcla de reaccion se diluyd con acstato de etilo y sz lavd
con solucién saturada de hidrégeno-carbonato de sodio. Después de secar sobre
sulfato d= sodio, <l disolvents se separd y =l residuo se purificd mediante
sromatografia de resolucion rapida (n-heplancacstato de etile). Rendimisnto: 42
mg, '
Tr da LC-MS: 1,19 min [M+H™: 357.1 (mezt. b)

01.110

2-Broma-1-[3-tzre-butil-d-metaxi-5-(2-metoyi-ztodi)-fenill-=tanona

Br \
O—\_ /
(0]
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1-[3-terc-Butil-d-metoxi-E-2-mataristoxifenillstanona (02.110; 1,17 g) se convirtid,
se tratd y se purificd de foma anialoga a O1.008. Se obtuvieron 1,15 g del
compuesto del titulo,

Tr d= LC-MS: 1,10 min [M+H]: 359,1 (met. h)

01.111

2-Bromo-1-[3-tzre-butil-d-metoxi-A-(3-metayi-propoxi)-fenil]-=tanona

Br \

NIV
1-[3-terc-Butil-3-metovi-&-(G-matosipropovi)ienillstanona (02111, 1,49 g) 3e
convirtid, se trald y se purificd de foma analoga a O1.008, Se abluvizron 1,65 g dal

compussto del titulo,

Tr de LC-M5: 1,16 min [M+H]: 373,0 (met. b)
02
0z.004
4-[5-(1,1-Dimetaxi-=til)-2-matoxi-3-trifflucrometil-fznill-morfalina
Fu_F
F
O\

é N

q oL
1-Bromo-&-(1, 1-dimetoxistil)-2-metozi-Z-trifluorometilbencens (03.004; 700 myg) se
cargd inicialments en diceano (7 ml) y 2 mezsld sucesivaments con acetate de
Pd(ll) (46 myg), carbonato de cecio (2 g), 9,9-dimztil-4,5-bis(difenilfosfing)zanteno
(112 mg) y morfolina (0,27 ml). Después de ello, la mezala de reaccidn se calentd
hasta 920°C durante 7h y lusgo se d=jd reposar durantz una  noche.
Subsiguizntements, se fittrd y el filtrado a2 concentrd meadiants evaporaciin
rotatoria. El residuo se purificd utilizando gzl de zsilice (cartucho de 50 g, gradiente
de n-heptanco/EA). Se abtuvigron 423 mg d=l compussto del titulo.

Tr de LCMS: 1,55 min [M+H"]: 304,0 (met. a)

0z.007

1-[a-Metoi-5-(pentaflucrosulfanil)-fznill-etanona
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Se disolvid 3, N-dimztoxi-N-metil-&-(pzntafluorozulfanil)-benzamida (O3.007; 2,0 )
=n THF ahsoluto (B0 ml) y misntras s2 agitaba a 0°Cse anadié gota a gota bromuro
d= metilmagnesio (5,2 ml, 2 M en &ter di=tilico). Después de la adicidn, el bafo de
higlo s retird y la mezcla se agith durante 2 h a TA. Mizntras se enfriaba, se afadid
luego acido clorhidrico 1 N, seguido de agua y acetato ds =tilo. La fase arganica se

#trajo dos veces con acetato de =il Los extractos

@

separG y la fass acuosa se
combinados s& secaron sobre sulfato de magnesio, se filtraron y s& concentraron.
El residuo se purificd mediants HPLC preparativa (met. A). Las fracsciones que
contznian producto 22 combinaron, a2 liberaron d=l acstonitrilo 2 presidn reducida y
a& gvtrajeron tres veces con acetato de etilo. Los extractos comhbinados 2 secaron
sobre sulfato de magnesio, 3 filtraron y se concentraron. Se obtuvieron 1,63 g del
compuesto deseado.
'H RMN (300 MHz, DMSO-43) [ppm]: 7,87 (1 H), 7,75 (1 H), 7.67 (1 H), 2,91 (3 H),
2,64 (3 H)

02.008
(3-tere-Butil-&-ctoximetil-fenil)-etancna
o
\/O

5& hizo reaccionar S-tere-butil-N-meatodi-S-metoximetil-N-metil-benzamida (03,003,

€51 my) de forma andlega a 0OZ.043. Se obtuvieron 550 mg del compuesto del
titulo.

Tr de LCMS: 1,70 min [M+H"): 255,3 (metl. a)

02.009

1-(3-terc-Butil-S-ciclopropilmetoximstil-fenil)-stanona

5,
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Partiendo de 3-terc-butil-S-hidroximetilbenzoato  de metilo y  bromuro de
ciclopropilmetilo, &l compussta del titulo (600 mg) se prepard de forma analega a
05.00% hasta OZ.003.

Tr de LCMS: 1,51 min [M+H": 281,2 (mst. a)

02.010
1-(3-terc-Butil-4,&-distoxi-fenil)-stanona

L, o

$
Se disolvizron 1-(G-teri-butil-d-2toxi-S-hidrosi-fenil)-stanona (03.010; 470 mg) y
yoduro de etilo (193 pl) 2n DMF (6,2 ml) y se afadid hidruro sbdice (57 mg).
Después de agitar durant= 0,5 h a TA, 1a DMF s& retird y =l residuo se recogid en
EA, se lavd con agua, 3= 3ec6 vy 3 concentré. El residuc s purificd sobre 9=l de

obtuvizron 420 mg del compussto del titulo.

Trde LOMS: 1,95 min [M+H"]: 265,2 (mat. a)
02.011
1-(3-tarz-Butil-5-ztoxi-fenil)-stanona
(o]
o

Z-terc-butil-&-hidroxibenzoato de metile (OE.043) =& hizo reaccionar con yoduro de
etile de forma analoga a 05.043 y 22 convirtid en 2l compuezeto del titule de forma

analoga a la secuencia O4.04% a OZ.043. Se abtuvieron S50 mg.

Tr de LCMS: 1,72 min [M+H]: 221,%3 (mat. a)
02.012
1-(G-tzre-Butil-&-propoximetil-iznil)-etanona

O,
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Partizndo de 3-terc-bulil-5-hidroximstil-benzoato de metilo y yoduro de propilo, =l

compuesto del titula (3335 my) se prepard de forma analoga a O5.008 a O2.005.

Tr de LCMS: 1,81 min [M+H"]: 261,2 (m=t. a)
02.013

A-terz-Butil-4,! -blc-blulupmplIm»—tu)| fenil)-ztanona

<L

Partizndn  de  2-bromo-G-terc-butil-4-(1,1-dimstoxi-=til)-fenal  y  bromure  de
ciclopropilo, 2l compussta dal titulo (547 mg) s& prepard ds forma analoga a 04.010
a 02.010.

Tr de LCMS: 2,10 min [M+H"): 317,4 (met. a)
02.014
1-(3-Metoxi-&-triflucrometil-fznil)-stancona
0 £F
F
_0

,N-Dimeto«i-N-matil-5-triflusromatilbenzamida . (03014, 460 mg) == cargo
inicialmentz =n THF (1& ml) a TA disuslto 2n Ar. Despuérs de elio, la mazcla se
enfrié hasta 0°C y se afadid gota a gota bromura dz matiimagnesio (1,5 ml; 3 M en
diztil-2ter). Subsiguizsntzments, se retird el bafio de higlo y Ia mezcla e agitd a TA
durantz 2 h. Luzgo, 1a mezcla s combind con acido clorhidrico 1 N misntras se
enfriaba con hizlo, sz diluyd con agua y ze extrajo tres veszs con EA. Las fasss en
EA combinadas se secaron sobre sulfato de sadio, se filtraron y s2 concentaron. Se
aislaron 249 myg del compuesto dal titulo.

H F'MN\ 00 MHz, DMSO-dE) [ppm]: 7,20 (1 H), 7,75 (1 H), 7,58 (1 H), 3,92 (G H),

6 (3 H)

0z.015

1-(3-terc-Butil-S-metoxi-fenil)-etanona
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Se hizo reaccionar 3-terc-butil-&-hidrozibenzoato de meatilo (06.043) con yoduro de
metilo dz forma analoga a 05.043 y ¢l compussto del titulo 32 convirtid de forma
analoga a la secuencia 04.043 a O2.045. Se obtuvieron 520 mg.
Tr de LCMS: 1,65 min [M+H"]: 207,1 (met. a)

02.016

1-(3-terc-Butil-S-ciclopropilmetoxi-fenil)}-=tanona

)

S-terc-Butil-5-hidrovibanzoato de metilo ( 5.043) se hizo reaccionar con bromurs de

(@)

ciclopropilmatilo de forma analoga a 05.042, y 22 convirtié =n el compussto del
titulo de forma analoga a la secusncia O4.045 a 02043, Se obtuvieran 1,02 g.
Tr de LCMS: 1,866 min [M+H"): 247,1 (met. a)

02.017

1-(3-terc-Butil-S-ciclobutiimetoxi-fenil)-etancona

2-lzct-Butil-&-hidroribenzoaly  de matila (OA.043)  s&  hizo  rzaceoionar  con

bromometilcizlobutand de forma aniloga a 0%.043, y s& convirtid =n &l compussto

del titulo de forma andlega a 12 szcuencia O4.043 a 02.04.3. Se obluvieron 252 mg.
Tr de LCMS: 2,07 min [M+H']: 261,2 (met. a)
02.018

1-(3-Bendiloximetil-a-terc-hutil-fenit)-etanona
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2-terc-Butil-&-hidroximetilbenzoato de metilo s2 hizo rsaccionar son bromura de
beancilo de forma andloga a 05.043, vy 32 convirtié en el compuzsto del titulo de

forma analoga a la secuzsncia O4.008 a O2.008. S obtuvieron G338 mg.
Tr de LCMS: 1,92 min [M+H"): 297,2 (m=t. a)

02.019
1-(3-Ciclohexilmetori-4,5-dimetori-fenil)-=tanona

\
o—

o

2-Ciclohzxilmestori-4,5% N-trimatosi-N-metilbenzamida (420 mg) se convirtid y s= tratd
de forma analoga a OZ.059, MNo sz realizéd purificacion en gel dz silice alguna. Se
obtuvieran 370 mg.

Trde LCMS: 1,22 min [M+H]: 23,2 (mat. a)

02.020

1-(3~tarc-Butil-Z-metoyzimstil-fenil)-stanona

o /
o

3-terz-Butil-&-hidrozimetilbenzoata dz metilo s2 hizo rzaccionar con yoduro de

metilo de forma analoga a 05.043, y 32 convirtid en el compuesto del titulo de

farma andloga a la szcusncia O4.005 a O2.002. S= obtuvieron 1,54 g.

Tr de LCMS: 1,55 min [M+H"]: 221,1 (met. a)
02.021

1-(3-Cloro-&-meatoxi-fenil)-etancna
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Acido 2-cloro-5-matovibenzaino (3 g) se hizo reaccionar de forma andloga a
2.042/02.045 con  clorure de  tionilo (23,2ml) &  hidrocloruro de N,O-

dimetilhidroxilamina (1,57 9) y bromurz de mstimagnesio (2,91 mi). Sz obtuvizron

2,42 g.

'H RMN (500 MHz, DMSO-J6) [ppm]: 7,54 (1 H), 7,40 (1 H), 7,30 (1 H), 2,34 (&G H),

2,58 (3 H)

02.030

1-(3-lsopropil-&-metoxi-fenil)-etanona

o

o—
2-hidrizo-S-isopropilbenzoato d= metilo 3¢ hizo reaccionar con yodura de m=tilo de

forma analoga a O5.043, y s2 convirtid =n 2l compuesto del titulo dz forma analoga

a la secuencia O4.043 3 OZ.043. Se abtuvisron 425 mag.

Tr de LC-MS: 1,54 min [M+H"]: 193,1 (m&t. a)

02.031

1-(3-Ciclohexilmetori-&-=tovi-fenil)-=tanona

"\

Re

1-(&,5-Dihidroxifznil)etanona (1,0 3) y bromuro d= =tilo (0,531 ml) se disalvieron a

(e}

TA en DMF (Z0 ml) y g2 afadié hidruro dz sodio (139 mg). Después d= agitar a
&0°C durantz Z h, =& afadid bromuro de ciclohexiimetilo (1,36 ml), s2guido de
hidrura de sodio adicional (315 mg). Después de agitar a 50°C durante otras 2 h, Ia
DMF ze ratind y el residuo se recogid en EA, s2 lavd con agua, 52 sacd, se filtrd y se

concentrd. El rasiduo sz purificd utilizando 3zl de silice (cartucho de 20 g, gradiznt=
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de 0-20% de n-heptano/EA en 60 min). Se obtuvieron 275 myg del compussto del
titulo.
Tr de LC-MS: 2,07 min [M+H"]: 277,2 (met. a)

02.032
1-(3-Bromo-&-metoxi-fenil)-ztanona
Br

]

o—
2-Bromo-S-matoribenzoato de metilo (05.032; 2,50 ) s& convirtid &n el compuesto
del tituly de forma andloga a las s=cusncias Q4.043, 03043 y OZ059. Se
obtuvieron 1,45 3.

Tr dz LC-MS: 1,48 min [M+H"]: 226,0 (met. a)

02.033

1-[3-(3,3-Dimtilbutoxi)-5-rm=ztoxifznillstanona
O_

O_/”7<

1-(3-Hidroxi-5-matoxifenil)etanona (03.033; 1,12 g) y 1-yodo-3,2-dimetilbutano

O

(1,57 3) se disolvieron en DMF, y 52 afadié hidruro dez sodio (194 mg). Después de
agitar a TA durantz 2 h, la DMF s& separd. El residuo s2 recogid en EA, sz lavd con
ajua, s& secd, s filtrd y 3 concentrd. El residun se purificd utilizando gel dz silice
(cartucho dz 40 g, 0-805% de n-heptano/EA =n 20 min). S& abtuvizron 250 mg del
compuesto del titulo.

Tr de LC-MS: 1,533 min [M+H™): 251,1 (met. a)

02.034

1-[3-(3,3-Dimetilbutorxi-E-atorifznil]=tanona

oﬁ
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1-(3.5-Dihidrarifznil)ztanona (2,0 9) 2 convirtié de forma analoga a OZ.031. Isin
embargo, en lugar de bromura de ciclzhexilo sz utilizé 1-bromo-3,3-dimetilbutano.

Después de cromatohgrafia, s= obtuvizron 960 mg Jel compuesto del titulo.

Tr de LC-MS: 1,29 min [M+H"]: 265,2 (m=t. a)
02.035
1-(3-Ciclohexilmztoxi-&-metoxifenil)ztanona
O_
o
0O

X0

1-(3-Hidroxi-E-metoxifenil)ztanona (03.033; 1,5 9) y bromometilcicioheana (1,76 Q)
se disolvizren en DMF (20 ml) y s= anadié hidruro d= saodio (260 myg). Después d=
agitar a 50°C durantz 24 h, la DMF se separd. El residuc 3¢ recogid en EA, s lavd
con agua, se secd, se filtrd v s2 concentrd. El rasiduo az purificd utilizando gel d2
silice (cartucho de 40 9, 0-50% de n-heptand/EA 2n 20 min). Se obtuvisron 1,33 9

del compuesto del titulo.

Tr de LC-MS: 1,43 min [M+H"]: 263,2 (mat. a)
02.040
1-(3-Bromeo-4,5-dimetosifenil)etanona
O_
o)

4 \

Br
Acido  3-bramao-4,5-dimetavibenzoico (2,0 g) =e oconvirtid en <l derivado de
benzamida de forma analoga a O2.043, y @sta dltima se convirtid &n =l compussto
del titulo de forma analaga a OZ.059. Se obluvieron 1,22 9 dal compussto del titulo.
'H RMN (500 MHz, DMSO-di) [ppm]: 7,78 (1 H); 7,53 (1 H); 3,90 (3 H); 3,82 (3 H);
2,57 (3 H)

02.041

1-(&-Bromo-2, 2-dimetaxifenil)ztanona
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Br
Acido 5-bromo-2,2-dimetosibanzoico (2 g) se convirtié en el derivade de benzamida

de forma analoga a 02.043, y e3la dltima se convirtié en el compussto del titulo de

forma analoga a Q2.059. Se abtuvieron 1,1 g del compuesto del titulo.
Tr de LC-MS: 3,70 min [M+H™]: 259,0 (met. d)
02.042
1-(3-Cloro-4,&-dimetaxifenilyztancna
O._
0]

S \

Cl
Acida 2-cloro-4,5-dimetoribanzoico (1 9) s& convirtié en &l derivado dz henzamida
de forma analoga a O3.043, y este dltimo 2n &l compussto del titulo de forma
andloga a OZ.089. Se obtuvieron 495 mg d=l compuesto del titulo,
Tr de LC-MS: 1,55 min [M+H™: 215,1 (met. a)

02.043

1-[3-tere-Butil-5-(2-meloxieicxi)fenillztanona

/
6] 0]
o-—/_
Se disolvid S-terc-butil-N-matosi-5-(2-metosietci)-N-metilbenzamida (O3 043; 1,55
@) en THF (40 ml), 32 anadid gota a gota bromuro de matilmagnesio (8,05 ml, 2 M
en &ter) a 0°Cy despuéds la mezcla 33 agitd a TA durants 2 h. Después, la mezcla
sz combind con acido clorhidrica 1 N (50 ml), s diluyd con agua y s extrajo con

agitacion tres veces con EAL Después, [as capas de EA combinadas se secaron

sobre sulfato de magnesio, == fillraron y 35 concentraron. El residun s purificd

ul
‘

uzando gel de silice (cartucho de 40 g, gradizntz de 0-30% de n-haptano/EA 2n 20
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min). Se obtuvieran 1,0 g del compuesto del titulo.

Tr de LC-MS: 1,58 min [M+H™): 251,23 (met. a)
02.044
1-[E-Morfolin-3-il-&-(pentafluorozulfanil)-fenil]-=tanona
FF
F—scF
0

o}
N-Metori-N-metil-3-morfolin-d-il-5-(pentaflucrosulfanihbenzamida  (03.044; 2,38 g)
se convirlid y s= fratd de forma analoga a OZ.043. La purificacidn se efectud
utilizando gel de silice (cartucho de 80 g, gradientz de O-70% de n-heptano/EAzn

40 min). Se obtuvieron 1,1 g del compuesto del titulo.

Tr de LC-MS: 1,57 min [M+H"]: 332,00 (met. a)
02.045
1-[3-terc-Butil-5-(2-mezto-ietaximestil)fznill=tanona
O_
o) /J
o]

J-terc-Bulil-5-hidroximetilbenzoato de metilo (6,0 ) s hizo reaccionar de forma
analoga a 05.043 con 1-bromo-Z-metoristano para dar 3-terc-butil-5-(2-
metosistosimsti)benzoato de metilo. Este ultimo se convirtid Iu':gn =n el
compuesta del titulo de forma analaga a la secuencia ds 04,0435 a2 Q2045 Se
obtuvizron 502 mg dal compussta d=l titulo.

'H RMHN (500 MHz, DMSO-46) [ppm]: 7,35 (1 H); 7,73 (1 H), 7,65 (1 H); 4,56 (2 H);
2,58 (2 H);, 3,50 (2 H); 2,26 (3 H), 2,55 (G H);, 1,22 (9 H)

02.050

1-[3-(2- wi-gtori)-5-(pentafluorosulfanil)-fenil]-=tanona
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1-[3-Hidrovi-&-(pentaflucrosulfanil)feniljztanona (02.050; 592 mg) y 1-bromo-2-
metoxistana (255 pl) s disclvieron en DMF (1-1 g ml) y sz afadid hidruro de sodio
(65 mg). Después dz agitar a TA durantz 2 h, se afadis bromuro adicional (20 pl) y
la mezcla se calentd hasta 50°C durante 12 h. Después se separd la DMF y =l
residuo se recodid en EA, s= lavd con agua, se sech, se fillrd y se concentrd. Se
obtuvieron &78 mg Jdel compussto del titulo.

Tr dz LC-MS: 1,55 min [M+H]: 321,1 (met. a)

02.051
1-[Z-(2-Metari-atoxi)-S-(pentaflucrozulfanil)-fenill-=tanona

\/
F-sF
F o
o

1-[E-Hidrovi-5-(pantafluorosulfanil)fenillztanona (03.050; 700 myg) y  1-bromo-2-
me&toripropans (490 mg) s: disalvisron en DMF (10 mil) y s& afadid hidruro de sodio
(77 myg). Despues d= agitar a TA durantz 2 h, se anadid bromuro adicional (100 pl)
y la mezala s calentd hasta 50°C durante € h. Despuéds se separd |2 DMF y al
residun se recogid en EA, s lavd con agua, s& secd, 52 filind y se concentrd. Se
obtuvieron 670 mg d=l compussta del titulo.

Tr de LC-MS: 1,71 min [M+H"]: 335,1 (met. a)

02.052

1-[3-terc-Butil-8-(3-meatoxi-propoyi)-fenill-=tanona

\

e

Partiendo de S-tarc-butil-S-hidroxibenzoato de metila (O5.04%) y 1-bromo-3-metori-

@)
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propano, s= siguid la secuencia de sintesis 05.045 a O2.04%. Se obtuvieron S50 mg
del compuesto del titulo.
Tr de LC-MS: 1,71 min [M+H"]): 265,3 (met. a)

02.059
1-[3-tzro-butil-5-(3-hidrori-propo:xi)-fenill-=tanona

Se  disolvié  3-terc-butil-H-matosi-H-metil-5-[3-(tetrahidra-piran-2-iloxi)-propori]-
benzamida (OZ.050; 5,49 g) en THF (100 ml), s2 enfrid a 0°C y s& meazacld con litio-
bis-(trimetilsilil)-amida (14,47 ml, 1M en MiB-2ler). Despuss dz agitar durants 3
mit a 0°C, s= anadis gota a gota bromuro de metiimagnesio (9,65 ml, 3 M 2n &ter).
El baio de refrigeracian se retird y, después de agitar durante 2 h a TA, la mszcla
a2 Jiluyd con agua y se extrajo sacudizndo con EA. La faze de EA s secd sobre
sulfato de magns=sio, 3¢ filtrd y 32 concentrd por evaporacién rotatoria. El residuo se
purificé usando gz,l dz silice (200 g, 4:1 de n-heptanc/EA). Se obluvieron 3,4 g del
compuesto del titulo,

'H RMN (500 MHz, DMSO-d8) [pprm] (sefiales reprasentativas): 7,52 (1 H), 7,25 (1
H), 7,17 (1 H), 4,57 (1 H, -O—L:(-C:)H-O—), ,11(2 H), 2,57 (S H)

Q2z.060
1-1G-terc-Butil-5-[3-(tztrahidropiran-2-iloshproporimslilliznill=tanona

FR

Z-terc-Butil-5-hidroximetilbenzoeato de matilo (3,5 9) s2 hizo reaccionar con 2-(3-
bromopropoziftetrahidropirana de forma analoga a 05,063 para dar 2-terc-butil-5-[3-
(tztrahidropiran-2-iloripropo-imetillbenzoato de melilo, y 2ste dltime 32 convirtid

subsiguientzmants =n =l compuests del titula dz acusrdo con la secuenczia O4.059
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a 02.059. Se obtuvieron 1,75 g del compuesto del titulo.
'H RMN (800 MHz, DMSO-d6) [ppm] (s=h
H); 7,61 (1 H); 4,53 (2 H); 4,51 (1 H, -O-C(-

ales reprasentativas)y. 7,84 (1 H); 7,73 (1
C)H-0-), 2,55 (3 H)

02.061

1-{3-terc-Butil-5-[2-(tetrahidro-piran-2-iloxi)-etoxil-fenil}-etanona

~

\TT/ \\;;' \O/"\v/o\ -0
I |

Partienda dz Z-terc-butil-S-hidravibenzoato de metilo (OE‘-.ME‘.) y Z-(Z-bromoetori)-
tetrahidropiranc, s2 siguid la secusncia ds sinteais O&. a OZ.052. Se obtuvieran
3,9 g del compuesto del titulo.

'H RMN (500 MHz, DMSQ-48) [ppm] (sefiales represantativas): 7,55 (1 H), 7,31 (1
H), 7,20 (1 H), 4,64 (1 H, -O-C(-C)H-0O-), 4,20 (2 H), 2,52 (3 H)

02.062

1-[3-Etoxi-5 (p«—-ntRﬂLIur sulfanil)-fenill-=tanona

2-Etoxi-N-metori-H-metil-5-(pentaflucrosulfanibenzamida (O3.062; 260 g) s2
convirlio y se ftratd de forma analoga a OZ.007. No s= llevd a cabo purificacion

utilizando gel de silice. Sz obtuvizron 2,28 g del compuests del titulo.

Tr d=z LC-MS: 1,72 min [M+H"): 291,00 (met. &)
02.063
1-L5-taro-Bulil-5-[Z-(tetrahidropiran-Z-ilosi)stovimstilliznilletanona

S
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S-terc-Butil-&-[2-(tztrahidropiran-Z-ilo«i)=toximetillbenzoato ds metilo (O5.065, 2,28
g) se convirtid en el compuasto del titulo de forma analoga a la secuzncia 04.089 a
02.059. Se obtuvizron 2,0 g del compuesto dzl titulo.

'H RMN (500 MHz, DMSO-d6) [ppm] (sefalas representativas): 7,85 (1 Hy; 7,74 (1
H), 7,62 (1 H); 4,60 (1 H, -O-C(-C)H-O-), 4,558 (2 H), 2,85 (3 H)

02.064
1-[3-Etoxi-5-(pentafluorosulfanil)-fenill-propan-1-ona
i F\'I:/F
Br. ~
IF
F
o~

a-Etoei-N-matoxi-H-matil-2-(pentafluorosulfanil)benzamida  (03.062; 170 mg) se
dizolvid =n THF absoluto (& ml), y s& afadid, gota a gota y misntras se agitaba,
bromuro de etilmagnzsio (0,65 ml; 2 M en distilétzr) a 0°C. Después de la adicidn
se retird el bafio de hislo y 1a m=zcla se agitd a TA durante 2 h. Luego s afadid
bromure de etilmagnesio adicional (0,1 ml) y la mazcla se agité una vez mas
durante 2 h. Al tismpo que se enfriaba s= afiadid subsiguisntements, gota a gota,

acido clorhidrizo 1 N, segquide de agua y acstato de elilo. La fase organica se

(72)

separd y la fase acucsa s ertrajo dos veoses mas con acstato de etilo. Lo

grtractos reunidoz se secaron sobre sulfate de magnesio, s filtraron y se

concentraron. Se obtuvieron mdg d=l compussto deseado.
Tr de LC-MS: 1,26 min [M+H"): 308,1 (mat. b)
02.070

-{G-terc-Butil-d-metari-&-[2-(tstrabidro-piran-Z-iloxi)-eto-i]-fenil}-2tanona

— 0

Dz forma analoga a O2.071, 1-(G-terc-butil-&-hidroxi-4-matarifenil)ztanona (03,0710,
£,03) €= hizo reaccionar con  Z-(Z-bromostoriltstrahidropiranc (5,64 3). Sin
embargo, el producto brute ss purificd ulilizando g2l de silice (zartucho dz 40 g,

gradients de 0-850% de n-heptano/EA =n @0 min). Se obtuvieron 6,65 g del
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compuesto del titulo.
'H RMN (500 MHz, DMSO-di) [ppm] (sefiales representativas): 7,50 (2 H,
arcmatico), 4,70 (1 H, -O-C(-C)H-0-), 3,20 (3 H, -OCH;3), 2,54 (3 H, acstila)

02.071

1-13-tere-Butil-4-metoxi-S-[3-(trahidropiran-2-iloxiproposilfznil}ztanona

1-(3-terc-Butil-5-hidrozi-d-metorifenil)stanona (02.070; 6,9 g) y 2-(3-bromo-
propoxitetrahidropirano (8,21 3) se disolvizron &n DMF (S0 ml), y & afiadid hidruro
de sodio (594 mg). Después de agitar a TA durantz 5 horas, =l disolvents se separd
y el residuo se racogid con EA. La fase de EA se lavd con agua, se sech y &2
concentrd, Se obtuvisron 12,7 g del compussto deal titulo en forma de un producto
bruto con una purza suficisnte.

'H PMN (400 MHz, DMSQO-i&) [ppm] (sefales representativas): 4,57 (1 H, -O-C(
-C)H-O-), 2,54 (3 H, acstilo)

02.072

1-[3-tere-Butil-&-(2-metori-1-metoximetilstoxi)fenillztanana

A-lerc-Butil-5-(Z-metoxi-1-metorimetilztoxi)benzoats de metilo (05.072) s convirtid
en el compussto del tilulo (1,85 g) dz forma analoga a O4.043, O3.089 y OZ.043.
No s& llevd a cabo cromatografia 2n la altima stapa.

Tr d= LC-MS: 1,63 min [M+H™]: 95,1 (mat. a)

02.073

1-[3-tare-Butil-5-(4-hidrosibutox)fznillztanona
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O

-tere-Butil-5-(4-hidrosibutosip-H-mstori-N-metilbenzamida (03.07%; 347 g) se
convirtié, se tratd y s= purificd de forma analega a OZ2.043. La purifizacidn utilizando
gel de silics se lievd a cabo coma sigus: cartucho de 40 g, gradients de 0-1007% de

n-heptano/EA en 60 min. Se obtuvieron 2,08 g del compuesto del titulo.

Tr de LC-MS: 0,92 min [M+H™: 265,1 (met. b)
02.075
N-[3-Arnetil-5-(pentaflucresulfanil)-fznil}-2, 2, Z-triflucro-N-metil-acetamida
F o]
F\é’F
Fl
F
_N__0
ag
F” °F

En un inzerto de  microondas,  N-(G-acetil-5-pentafluorosulfanilfznil)-2,2,2-
trifluoroacstamida (0Z.075; 0,25 9) se disolvid en dimeloxistano absoluta (7,5 ml),
se afadid carbonato de potasio 2n polvo y [3 mezcla & combind con yodomstano
(&0 ). Subsiguiznt=mentz, la mezcla 2 calentd en el microondas hasta100°C
durante  40min. Una vez que  N-(Z-acetil-S-pentafluoresulfanilfenil)-2,2,2-
trifluorcacetamida adicional (4 » 250 myg) s habia converlido de 1a manera descrita,
las cinco tandas se trataron juntas, mediante decantacidn en carbonato de potasio
en acido clorhidrico 1N con enfriamisnto con hislo. Despuds de  lavar
repetidarente el residuc de carbonato de potasio con dimetoriztano, la fase
acunsa 2 extrajo cinco veces con acetato de stilo. Los extractos reunidos se
secaron sobre sulfaty de magnesio, se filfraron y se concentraron. El residuo se

purificd kediantz HPLC preparativa (met. A). Las fraccionzs con contznido en
producto s& reunizron, se libzraron del acetonitrilo y 3 extrajeron cinco vaces con
az=tato de =tilo, Los extractas reunidos se secaron sobre sulfato des magnesia, se
filtraron y s concentraron. Se obtuvisran 1

Tr dz LC-M5: 1,62 min [M+H™]: 372,0 (mzt. a)

08 g del comipuesto deseado.
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02.085

1-[3-tere.-Butil-5-(Z-hidrovi-2, Z-dimetilpropari)-4-matoxifeniljztanona

? /

o]

°3U°”
1-(3-terc-Butil-&-hidrozi-d-meto=ifznil)etancona (03.070; 2,00 g) y acstate de 3-
broma-2, 2-dimetilpropile (2,54 g) se disolvieron en DMF (15 ml), y se& afadid

carbonato de cesio (3,69 g). Después de agitar a 150°C y a maz. 15 bar &n un

microondas durantz 2,5 h, s= afadieron 0,5 2q. Adicionales Jel bromura y la mezcla

g2 dispuso =n 2l microondas a 150°C durante 2 h adicionalzs. Después, la mezcla
32 concentrd mediants evaporacidn rotatoria y &l residus s& repartid =ntre DCM y
ajua. La fase @n DCM se separd, se 32cd sobre sulfato de magnesio, se filtrd y se

concentréd, El residuc se purificd  olilizando g2l de silice (cartucho de 120 3,
gradisnte de 0-80% dz n-heptano/MiB-étzr en GO min). S obtuvieron 1,17 g dzl

compuessto del titulo.

Tr de LC-MS3: 1,92 min [M+H"]: 351,1 (mel. a)
02.086

1-[3-ters-Butil-5-(3-hidrori-2, 2-dimetilpropori)fenilletanona

Owo“

-terz-Butil-5-(3-hidroxi-Z, 2-dimetilpropo-i)-H-meto-i-N-mstilbenzamida (DE.085;

910 myg) se convirtid, 3= tratd y ze purificd de forma analoga a OZ.059. 8=

obtuvizron 352 myg del compussto del titulo.
LC-MS rt: 1,62 min [M+H]": 372,0 (m2t. a)
0z.090

1-02~(Pentaflucrozulfanil)-5-[2-(tetrahidro-piran-Z-ilozi)-2tlo-il-fenil-etanona
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1-[E:—Hidro:»:i-5—(pentaﬂuorosuIfanil)fenil]etanona (03.080; 700 my) v Z-(Z-broma-
elaxiielrahidropirana (670 mJ) se disclvieron en DMF (15 ml), y s= anadié hidruro
de sodio (77 myg). Despuss de agitar a TA durant= 2 h, la mezcla se calentd hasta
£0°C durante 4 h y se dsjd reposar durants 2l fin dz semana. Después s= separd la
DMF y =l residﬁo se recogid en EA. La fase =n EA 32 lavd con agua, 3& secd, se
filtrd y s2 concentrd. El producte brutd se purificd utilizando gel de silic= (100 g, n-
heptano/EA 4:1). Se abtuvieron 315 mg dzl compuesto dzl titulo.

'H-RMHN (500 MHz, DMSO-d%) [ppm] (sefiales represantativas): 7,27 (1 H), 7,20 (1
H), 7,71 (1 H), 4,66 (1 H, -O-C(-C)H-0-), 4,25 ( 2 H), 2,66 (5 H)

02.095
Acztalo de d-(S-acetil-3-terc-bulil-2-meto-ifenox)butilo

o
1-(Z-lzrc-Buli-5-hidroxi-4-matovifznil)stanona (03.070; 6,9 g) s convirtid y s tratd
de forma aniloga a OZ.071. El bromurs utilizado =ra acstato de d-bromobutilo
(7,27 7). Se abtuvisran 10,5 g del compuests del titulo.

LC-MS rt: 1,14 min [M+H]*: 337,1 (met. b)

02.100
2-Acatil-A-lzre-butilbenzoats de mtila y 1-[3-lzre-butil-5-(1-hidro<i-1-metil=til)-

fenilletanona
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E-terc-Butil-N-mstoxi-N-mstilizoftalamidato d= metilo (03.100; 10,4 3) se disolvid a

HO

TA en THF (180 ml) bajo aradn. Despuéds se afadid gota a gota bromuro de
metiimgneasio (19 ml; & M en dietil-¢ler) a 0°C mientras se agitaba. Despuds de 10

min, s retird 2l bafio d=2 hizlo y 1a mszcla s agitd a TA durantz 3,5 h. Luzge, la

nezcla se combind con acido clorhidrico 1 Ny agua misntras s2 enfriaba con hizlo.

— 3

a fasz acucsa 3¢ sxtrajo tres venes con EAy lag fases en EA reunidas e secaron
sobre sulfato de sodio, se filtraron y se concentraron. El residud sz purificd
utilizando gel de silice. Se abtuvieron 7,0 3 de S-acetil-S-terc-butilbenzoate d=
matilo y 550 mg de 1-[3-tere-bulil-5-(1-hidroxi-1-metilztil)fenillztanona.
2-Acetil-5-terc-butilbenzoato de metilo

LC-MS rt: 1,13 min [M+H]": 235,2 (met. b)

1-[2-terc-Butil-5-( 1-hidroxi-1-mstilzlilfsnilletanona
LC-MS rt: 1,03 min [M+H]"-OH: 217,2 (m&l. b)

02.105
1-[2-tert-Butyl-5-(2-Nluorosthoxy)phenyllzthanons ZSI12.060

o)
_\_F

1-(3-terc-Butil-S-hidrazifznil)stanona (O3.108; 500 mg) =& disclvid en DMF (10 ml), y
se ahadid 1-broma-Z-fluorostano (125 ) mientras se agitaba, S= afadiéd hidruro de
aodio (S0 mg) a TA. Despuss de agitar a TA durants 2 h, la mezcla se dejd reposar
durante una noche y lu=go s2 anadid hidruro de sodio adicional (20 mg) y la mezala

g2 agitd durantz 2 h adizionalss. Luega ss afadid agua y la mezdla se concentnd
hasta eequadad. El residus 22 racagid en EA y 82 lavd tres vaces con agua. La fase

en EA se sacd sobre sulfato dz magnesio, se filtrd y a2 concentrd. Se obtuvizran
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600 rmig del compueste del titulo.
LC-MS rt: 1,13 min [M+H]*: 239,1 (met. h)

02.106

1-[3-terc-Butil-5-(3-fluoropropoxi)znillztanona

OMF
1-(3-tera-Butil-S-hidroxifznil)ztanona (O3.106; 500 ny) 32 hizo reaccionar con 1-
bromo-2-flunropropanoe (229 pl) y se tratd d= forma analoga a OZ105. Se

obtuvieron 630 mg del compuesto del titulo.

LC-MS rt: 1,16 min [M+H]": 253,2 (m=t. b)
02.107
1-[3-tzrc-Butil-5-(3,3, 3-trifluore-propaoxi)-fenil]-=tanona
NG
F
0
o]

A una solucidn de 1-(G-tero-butil-S-hidrosifenil)zstanona (O3.106; 300 my, 1,56
mmaol), 3,3,&-triflluoropropancl (178 myg, 1,53 mmal) y trifenilfosiina (409 mg, 1,53
mmal) en dicloroms=tans (5 ml) a TA se afiadid una solucidn dz2 azodicarboxilato de
di(d4-clorobencilo) (573 ma, 1,56 mmal) en diclorometano (1 mil). La mezcla se agitd
durantz & dias y luego s filtrd, El disclventz se separd y 2l residus sz purificd
mediants  cromatografia  de resolucidn rapida (n-heptano:acetats de =tila).
Rendimiznta: 170 mg, 35%.

Tr de LC-MS: 1,14 min [M+H™]: 289,2 (mat. b)

02.110

1-[3-tere-Butil-d-matoi-5-(2-metori-2toxi)-fznil]-=tanona
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Se disolvizron 1-(3-tere-butil-&-hidrovi-3-metozi-fznil)-etanona (02.070; 2,00 g) y 1-

broma-Z-metovi-stana (1,5 g) 2n DMF (20 ml) y 22 afadié hidruro sédico (259 mg).

o

Después de agitar durante 2 h a TA, la me=cla se dgjd en reposo durante una
noche. Después, la DMF s retird y &l residun se recogid @n EA. La fase de EA ze
lavd con agua, ae secd, se filtrd y se concentrd. El residuo s2 purificd usando gel de
gilize (cartucho de SO g, gradients de 0-40% de n-heptano/EA &n 60 min). Sz
obtuvieron 1,17 g del compuests del titulo.

Tr de LC-MS: 1,03 min [M+H"]: 281,1 (met. b)

02.111

1-[G-tzro-Butil-3-metoxi-A-(3-metoxi-propaxi)-fznill-=ltanona

LT
1-(3-terc-Bulil-5-hidroxi-d-metorifznil)etanona  (03.070; 2,00 g) y  1-bromo-3-
metoxipropano (1,65 g) se convirtieron, 52 trataron y 22 purficaron de forma analoga
a 02.110. S obtvizron 1,50 g dal compuesta del titulo.
Tr ds LC-MS: 1,09 min [M+H"]: 295,2 (mat. b)

03.004
1-Bromao-5-(1, 1-dimatoxi-2til)-2-matoxi-2-trifluoramestil-benceno

Fe _F
F

O

Br

I
0

0

\
1-(-Bromao-d-hidrosi-S-trilluorometilfenil)etanona  (O4.004; &3 g) se disalvid en
mstanol (50 ml) y e2 mezchd sucesivaments con Acido DL-10-canfosulfinioo
(111 myg) y ortoformiato d= rim=tilo (3 ml). Despuss de agitar a TA durante 2 h, se

afadizron DMF (75 mil), carbonato dz potasio (4,95 ) y luegs, lentaments, mientras
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s& enfriaba con hizlo, yodometano (3 ml). Despuss de agitar a TA durantz 4 h, la

mezcla de reaccidn se degjd reposar durante una noche y combind con

)

n-heptano/agua, y la fase orddnica se szpard. La fase acuoza se

=)

3
i 1]

wiraje

sacudiendo una vez mas con n-haptana, y las fases organicas reunidas 3¢ secaro

3

lusge sobre sulfato de magnesio, <= filtraron y se concentraron. Se obtuvieren 7 g
del compuesto del titulo en suficients purez

'H RMN (500 MHz, DMSO-dG) [ppm]: 7,80 (1 Hj, 7,62 (1 H), 3,58 (3 H), 3,10 (& H),
1,49 (3 H)

03.007
2,N-Dimetori-N-metil-5-(pentafluorosulfanil)-benzamida
Y N’o\
|
o

~
Se disolvid E:-met-:-:':i-f--(pentaﬂuc-ro:suIfanil)—ben:c-ato de metilo (04.007; 25 g) en
THF absoluto (65 mil) y s afadid hidroclorurs de N,O-dimetilhidroxilamina (1,2 3).
Despuzs, 1a mezcola s2 enfrid a -18°C y s afadid gota a gota una solucidn de
bromura de isopropilmagnssio (13,59 ml, 2 M 2n THF). Dezpués de agitar durant=
20 min, &l bafo de refrigeracidn s= reticd y la agitacidn &2 continud durante 1 h a
TA. Después, sc afadid una solucidn de clorure de amonio y la fase acuosa se
exvtrajo tres veoss con acetato de elilo. Loz extractos combinados se secaron sobre
sulfato de magnesio, s filtraron y se concentraron. EN products en bruto, asi
obtenido, seguia contenizndo reaccionants sigrﬁficativo Yy, por o tanto, se convirtid y
s tratd de puevio como 22 ha descrito anteriormente. En el residuo ya no quedaba
presents reaccionantz. La purificacidn se realizd por medio de HPLC preparativa
(mat. A). Las fracciones qus contenian products se combinaron, se liberaron del
acztonitrile y la fase acuoza se exirajo Ires veces con EAL Los sxtractos
combinados e secaron sobre sulfato de magnesio, 32 filtraron y s concentraron.
Se obtuvieron 1,78 g del compussto dessado.
"H RMH (400 MHz, CDCL) [ppm]: 7,70 (1 H), 7,37 (1 H), 7,24 (1 H + CDCly), 5,55 (3
H), 3,56 (3 H)

03.008

3-tere-Butil-S-atoimetil-M-metoyi-N-metil-benzamida
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De forma analoga a 03.0435, Acido -terc-butil-S-ctoyimatil-benzoico (04.008; 1,15
q) =2 convirtié en &l clorure de acido (1,24 ) y luego =l cloruro de 3-terc-butil-5-
etoximetilbznzoilo obtenido se convirlid adicionalmentz, Se obtuvieron 254 mg del
combuesto del titulo,

Tr de LC-MS: 3,52 min [M+H"]: 280,2 (met. d)

03.010
1-(3-terc-Bulil-4-atoxi-S-hidroxi-fenil)-=tancna

)

0 OH

]
1-E‘.romu::-.?;-terc;-lt.utiI-E--(1,1-dimetc-:n:i-etil)—'?_'-eto:;:i—benc:eno (O4.010; 19,65 g) se

convirtid dz forma analoga a O3.070. Se abtuvizron 5,15 g del compuesto d=l titulo.

Tr de LC-MS: 3,572 min [M+H"]: 237,1 (met. k)
03.014
3,N-Dimnetosi-N-m=til-5-trifluorometil-benzamida
0 £ F
\,I\l F
_0
_0

3-Metcri-E-trifluorometilbenzoats dz medile (04.014, 1 9) y N, O-dimetilhidroxilamina
(416 mg) 3= cargaron inicialmente en THF (30 ml). Después de &lla, 1a mezcla se
enfrid hasta -15°C, y se anadid gota a gota cloruro de isopropilmagnssio (2,2 ml;
2M en THF) en ¢l 2spacia dz 10 min. La mzzcla se agitd a -15°C durante otros
20 min antes Je retirar & bano de rafrigeracidn. Al cabo de 2 h, la mezcla se enfrié
d= nuzsva hasta -15°C y ss afadid cloruro de izopropilmagnesio adicional (3,2 ml).

Despucs de haber separado el bano de refrigeracian, la mezola se agith a TA
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durants otra hora, luego se combind con solucidn d= cloruro de amonio al 20% y a2
extrajo tres veces con EA. Las fases en EA combinadas se sacaron sobrz sulfato
de sadio, se filtraron y se concentraron. El residus se purificd utilizando gel de silice
(cartucho dfe 50 g, DCM como eluyents). Se obtuvieron 465 mg Jd=1 compuesta del

titulo, asi como 427 mg d= reaccionants.

Tr de LC-MS: 1,56 min [M+H"]: 264,0 (met. a)
03.033
1-(3-Hidroxi-f-matoxifenil)ztanona
O_
o)
OH
1-(3,5-Dihidravifznil)stanona (3 g) y yodurs Je metilo (2,50 3) e¢ disolvieron en DMF

(40 ml), y se afiadid hidrura de sodio (865 mg). Después de agitar a TA durante 2 h,
la DMF sz separd. El residuo s recogid en EA y se lavd con agua, s sacd, a2 filtrd
y se concentré. El residuo sz purificd utilizando gel de zilice (cartusho dz 29 g, O-
0% de n-heptano/EA en 30 min). Se obtuvieron 1,12 g dsl compuesto del ttulo,

'H RMN (500 MHz, DMSO-d6) [ppm]: 3,8 (1 H); 6,93 (2 H); 6,58 (1 H); 3,76 (3 H);
2,50 (3H + DMSO)

03.043
S-terc-Butil-N-metaxi-&-(2-metosistoxi)-N-metilbenzamida

Se disolvid acido S-terc-butil-5-(2-meterietoxibenzoica (O4.04%; 1,9 g) en cloruro
de tionilo (10,9 ml), =& mantuve a la temperatura de= reflujo durantz 2 h y después
se concentrd. El clorurs de Z-tere-butil-5-(Z-metorxistorni)banzoilo resultants (2,04 )

s disolvid en DCM (20 ml) y 22 mezcld con dimstilhidrozilamina (734 mg), despuds

g2 afadid base de Hinig (1,37 mib) y la mezcla se agild a TA durante 1 h. Después,
la mezala g5 secd, &l rasiduc 32 recagid 2n EA y la mezcla g2 lavd cuatro vecss oon

agua, &2 secd sobre sulfato de magn=sio, se filtrd y se concentrd por avaparacidn
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rotatoria. El residuo se purificd usando gel de silice (cartucho dz 40 g, gradients de

0-80% de n-heptano/BA en 40 min). Sg obtuvieron 1,38 g del compuesto del titulo.

Tr de LC-MS: 1,43 min [M+H"]: 296,32 (met. a)
03.044
N-M=toxi-N-metil-2-morfolin-4-il-5-(pentafluorosulfanil)-benzamida
F
\
N/ F—ST
0—N
o]

o}
2-Amino-N-matoxi-H-matil-5-(pentafluorozulfanibbenzamida  (05.07%, 6,3 g) se
dizolvizron en DMF (20 ml), y &2 adadisron carbonato de cesio (10,1 9), yeduro de
sodio (0,62 3) vy bis(C-bromoetil)-éter (19,57 g). La mezcla se  dividid  entre
10 recipizntes de microonadas, cada uno da los cuales se calentd hasta 130°C
durantz 2 h, Subszsiguicnizments, las tandas se combinaron y se liberaron de
dizolventz. El residuo se recodid en EA y 32 lavd con agua. La fase en EA se secd y
s& concentrd, El residuc se purificd utilizando gel de silice (cartucho ds 120 g,
gradientz de 0-100% de n-heptano/EA en S0 min). Se obtuvieron 2,429 dsl
compuesto del titulo.

Trd= LC-MS: 1,41 min [M+H"]: 377,0 (met. a)

03.050

1-[3-Hidrovi-5-(pentaflusrosulfanil)fenillstanona

\/
F—sF

e}

OH
1—[E’--AminC'-u-(pv—l'IL:lﬂUUIOsuh—1I'|I|)fclll|]-'[al'|‘-ll:i (O4.050; 2,00 3) s disolviéd en acido
sulfdrico acuosa al 25% (25 ml) misntras se calentaba. La soluciin s2 anfrié hasta

5°C y 32 afadid gota a gota una solucidn de nityrito de sodic (720 mg) en 18 mil d=

O

agua =n & espacio d2 10 min. Despugs de J0min a -5°C, se retird =l bafo de
refrigeracidn y la mezcla sds calentd hasta 100°C durante Zh. Dsspuss dal

enfriami=nta, la mazcla s& extrajo dos veces con EAL Las faszs 2n EA combinadas
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s: lavaron con solucidn saturada de hidrdgene-carbonato de sodio, se secaron, 52
filtraron y se concentraron. El residuo se purificd utilizando gel de silice (cartucho de
20 g cartridge, gradisnte de 0-100% de n-heptano/MTB-4t2r en 40 min). Se
obtuvierton 1,62 g del compuesto del titulo.

'H RMN (500 MHz, DMSO-46) [ppm] (s=fiales representativas). 10,71 (1 H), 7,73 (1
H), 7,59 (1 H), 7,47 (1 H), 2,&1 (3 H)

03.059
Z-tere-Butil-N- mwt-: d-MN-metil-S-[S-(tatrahidro-piran-Z-iloxi)-proporil-benzamida

_N
\O O/\/\Q 0

Sz disolvisron  acido  S-tero-butil-5-[3-(tetrahidro-piran-2-ilaei)-propoyi]-benzoico
(O4.059; 4,90 3) = hidroclaruro de H,O-dimestilhidrozilaming (1,42 9) =n DMF (50 ml)
y s& mezclaron con base de Hinig (4,21 ml) y TOTU (4,78 g). Después d= agitar
durants 2 h, la mezcla s= dejd en reposo durantz una noche. Despuis, [a DMF s=
retird, la mezcla se repartid entre EA y solucidn saturada de hidrégeno-carbonato
sodico, ¥ la fase ds EA se separd, se secd sobre sulfato de magnesio, sz filtré y se
concentrd. Sz obtuvisron 5,49 g del compuesto del titulo.

'H PMN (500 MHz, DMSO-46€) [ppm] (s=ifalss representativas): 7,12 (1 H), 7,01 (1
H), 6,90 (1 H), 4,56 (1 H, -O-C(-C)H-0-), 4,06 (2 H), 3,57 (G H), 3,22 (3 H)

03.062

2-Etovi-N-metoxi-M-mstil-5-(pentafluorasulfanil)-banzamida

0
FISF
~
N I>F
| F
_0
Ov

I-Etowi-S-(pentaflluorosulfaninbenzoato ds stilo (O4.062; 4,20 ) 2= convirlid y se
trald de forma aniloga a QI.007. El residun sz purificd utilizando gel d= silice
(cartucho de 120 g, gradi=nts de 20-100% de n-heptano/MTEB-4tzr 2n G0 min). Se
obtuvieron 2,50 g d=l compuesto d= titulo,

Tr de LC-M3: 1,60 min [M+H"]: 336,0 (mst. a)
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03.070
1-(3-terc-Butil-5-hidroxi-4-metoxi-fenil)-stanona

/

o) OH

o}
Se  disolvid  1-bromao-3-terc-butil-5-( 1, 1-dimstoxi-atil)-2-mstoxi-hencenn (O4.070;
36,3 @) en THF (1 1), en una atmdsfera de argdn a -75°C, se anadid gota a gota n-
butil-litio (52,6 ml; 2,5 M en hevano) y la mezcla se agité durantz otros S0 min.
Despuée, sa afadid gota a gota borato de trimetilo (37,2 ml) y durant= 2 h se Jdgjd
qua la meazcla volviera a la TA. Subsiguisntements, s= anadizron suczsivamants
hidrézido s4dico (4,4 g, disuslto en 10 ml de agua) y una solucién de perdxido de
hidrégeno (62,5 mil; al 25% en agua). Dzspués de agitar durants 2 h a TA, la mezcla
52 dejd en reposo durantz una noche. Despuds, 32 afadieron agua y EA y la
mezcla e acidificd con acido clorhidrico. Despuis de separar la fass dz EA, ésta
2 szt sobre sulfato de magnesio y s& concentrd, El reziduo s purificd usando gl
de silice (cartucho de 330 g, gradients d= 0-50% d= n-heptano/EA &n 60 min). Se

obtuvieron 14 g de=l compussto d=f titulo.

Tr ds LC-MS: 0,20 min [M+H"]: 223,1 (met. b)
03.073

2-ters-Butil-&-(4-hidroxibutoxi)-N-metoxi-N-matlilbznzamida

/N ‘O/\//\/OH

Acido 3-terc-butil-E-(4-hidrecibutosi)benzoicn (O4.073; 3,13 ) se convirtid y s tratd
dz forma analoga a O2.059. Para la purifizacién ulterior, 1a cromalografia 52 electud
utilizando gel de gilice como sigue: crtucha de 80 9, gradients de 0-100% de n-
haptanc/EA en 60 min. Se abltuvieron 3,47 g del compuesio del titulo.

Tr de LC-MS: 0,56 min [M+H"}: 310,3 (m=t. b)
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03.075
N-(3-Acetil-5-pentafluorcaulfanilfenit)-2, 2, 2-triflucroacstamida
F 0
F\g/F
F
F
HN.___O
g
F~ °F

(el a el

N-Metovi-N-m=til-2-(pentafluorosulfanil)-&-(2,2, Z-triflusroacetilamino )benzamida

(O4.075; 1,65 g) se disolvid 2n THF (25 ml). A 0°C, s& afadié hig(trimetilsiliamida
de litio (0,92 ml) mi=ntras s agitaba. Despuds de 30 min, se afadié gota a gota
bromuro de mestilmagnesio (2,5 ml, 3 M 2n dietil-eter). Después de haber finalizado

la adicién, se rzlird &l bafio de hizlo y [a mezala 2 agitd a TA durante 2 h. Mientras

|‘[1

: anfriaba, sz anadizron sntonces acido clorhidrico 1 N, agua y EA. Despuds de

separar la fasz organica, la fase acuosa s& exlrajo dos vecss mas con EA. Las

fazes en EA combinadas ze secaron con sulfate de magnesio, z& filtraron y se

concentraron. El products bruto &s una mezola de N-(S-acstil-5-pentaflusrosaifanil-

fenit)-2,2, 2-trifluorcacetamida  y  1-[F-amino-E-(pentaflucrosulfanil)fznillztanona vy,

asi, el producto bruto (1,3 g) 32 recogid en clorurd de metilzno (60 ml) y s mezcld
d

ello, se anadid anhidrido trifluoroacético

ﬂ'

con trigtitamina (155 pl). Después
(130 pl) misntras s= agitaba. Despuds de agitar a TA durante 3 h, 2¢ afadisron
agjua y solucidn saturada de hidrégzno-carbonato de zodio, 1as fases se separaron
y la fase en DCM s= lavd treg vedss mas con agua. La fase en DCM sz secé con
sulfato de magnesio, se filtrd y s& concentrd. Se obluvizron 1,2 g del compussto dzl
titulo.

Tr de LC-MS: 1,61 min [M+H™]: 358,00 (met. a)

03.08

A-terc-Butil-5-(3-hidroxi-2, 2-dimatilpraposi)-N-meto-i-N-rmetilbznzamida

Do 2]

7\
@)
Acido 3-tarc-Butil-! .-(..-In-Jnu-|-~.,,-«hm»-lllpropr- dbenzoico (O4.036; &40 mg) se

convirtide y =ze tratd de rorma analoga a OI.029. Se obtuvisron 910 myg del
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compuesta Jdel titulo.
Tr de LC-MS: 1,50 min [M+H™]: 324,1 (met. a)

03.100

B-terc-Butil-N-metoxi-MN-meatilizoftalamidato de metilo

N
\
0] Oo—
A-terc-Butilisoftalats de monometilo (10,0 ) se convirtid, s¢ trald y se purificd de
forma analoga a O3.043. Se obtuvisron 10,6 g dal compussto dal titulo.
Tr de LC-MS: 1,06 min [M+H"]: 280,2 (met. b)

03.106
1-(3-terc-Butil-5-hidroxifenil)ztanona

o)
OH

Acido m-cloroperbenzoicn (352 g, 2,21 mol) se ahadié a una solucidn de 1,3-
bisacetil-2-ters-bulilbencena (O4.106; 162 ¢, 776 mmol) en diclorometano (1,7 1). La
suspengidn resultants se calentd hasta la tempsratura de reflujo durante 24 h. Una
vez s hubo enfriado la auspensiin, s sdlidos 32 separaron mediants filtracidn y 2l
filtrado s mezcld con solucidn acsuosa saturada de NaHSO, (500 ml). Las fases s2
separaron, fa fase organica se s=od (M3S0,) v &l disolvente 22 separd a prasién
reducida. El residuo se disolvid en THF (500 ml) y s& mszcld con hidré«ido de litio
(54,9 g, 1,46 mol). Después de 4 ha TA, se afadid solucidn acuosa de hidrdsida de
sodio (1 M, 500 ml) y la mezcla se lavd con MB-2ter (3 = 500 ml). La fase acuosa
s acidificd (pH 2) con HCL (1 M), y s edrajo won EA (3 500 ml). Las fases
organizas combinadas se secaron (MgS0,), v el disolventz ez separd a presion
reducida. El producto bruto sz purificd madiante HPLC preparativa (met. C). El
productd 22 obtuve 2n forma de un aceils incoloro que cristalizd lentaments (36,5

9)-
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Tr de LC-MS: 1,30 min [M+H'}: 183 (met. a)
04.004
1-(3-Bromao-4-hidroxi-S-trifluorometil-fenil)-etanona
F_F
F
OH
o) .
Br

1-(4-Hidroxi-3-triflucrametilfenil)ztanona (5 g) s cargd inicialments en acstonitrilo
(120 ml) a TA mientras se agitaba y s2 enfrié hasta -10°C. A esta temperatura, 22

afadid gota a gota N-bromosuccinimida (4,5 g, disusltos en 100 ml de acetonitrilo).
Luego ze retird & bafo de refrigeracién y la mezcla se agitd durantz & h
adicional=z. Despuis de reposar durantz una noche, se separaron 35 del disclvents
y &l residuo se mezcld con n-heptano/agua. La fase orjanica se separd y 52 lavd
una vez con solucidn de tiosulfate de sodio’al &% y una vez con agua. El
precipitado farmado se separd por filtracidn con succion, 3¢ lavéh y 82 secd. Se

obtuvizron 6,9 g del compuesto del titulo en una pursza suficiznte.

Tr dz LC-MS: 1,35 min [M+H"]: 283,0 (m=t. a)
04.007
2-Metori-&-(pentafluorosulfanil)-benzoats ds metilo

F 0
FLF
1 o~

F

O\

Se disolvid acida 3-hidrosi-S-(pentafluorasulfanil)-benzoico (O5.007; 3,0 g) en DMF
abzoluta (75 ml). Mientras se agitaba, sz afadid luego yodoemetano (2,6 ml),
sequido de carbonato potasico (6,3 ) finamente 2n polvo. Después de agitar
durantz & horas a 40°C, la mezcla 52 anirid y s combind con agua (250 mi). La
mezcla 52 &xdrajo ego cuatro veces con ster (100 ml). Los extractos combinados
g lavaron &n cada caso una vez con una solucidn 1 N de hidréaido sédico (72 mi) y
una vez oon agua (100 ml), s& ¢=caron sobre sulfato de magnesio, se filtraron y 52
concentraron. Se obtuvieron 2,9 g del compussto deseado.

'H RMN (400 MHz, CDCly) [ppm]: 5,00 (1 H), 7,70 (1 H), 7,47 (1 H), 3,96 (3 H), 5,90
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04.008
Acidn 3-taro-hutil-5-=toximeatil-benzoico
o) OH
\/O

2-tzro-Bulil-S-stoximetil-benzoato dz metilo (05.003; 1,152 3) se convirtid de forma
analoga a 04.043. Sin embargo, = producty bruto obtenido | se  purificd
pozteriorments utilizando gel de silicz (cartucho de 50 g, gradients de 0-20% de n-
heptano/EA =n 20 min). Se obtuvizron 1,15 g del compuegslo del titulo.
"H RMN (400 MHz, DMSO-dg) [ppm]: 12,90 (1 H), 7,%6 (1 H), 7,73 (1 H), 7,57 (1 H),
4,50 (2 H), 3,50 (1 H), 1,30 (2 H), 1,16 (2 H)

04.010

1-Bromo-Z-terc-butil-5-(1, 1-dimealoxi-til)-2-2toxi-benceno

o]
\

Z-Bromo-B-terc-butit-4-(1, 1-dimetori-ctil)-fenol (20 g; para la sintzsis véass sl
documento CA 02515715) con yoduro de stilo de forma andloga a las condiciones
de O4.070. Se obtuvieron 19,67 g del compussts del titulo.

"H RMH (500 MHZ, DMSO-.IL.) [ppm]: 7,43 (1 H), 7,38 (1 H), 4,03 (2 H), 2,05 (& H),
1,43 (3 H), 1,23 (3 H), 1,35 (9 H)

04.014

A-Metoi-S-triflucromeatil-benzoato de meatilo
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Acido Z-hidroxi-S-trifluorometilbanzaica (2 g) se cargd inicialmente a TA en DMF
(15 ml) mientras se agitaba, y se mezcld gota 2 gota con yoduro de metilo (2,0 ml).

Despuss de afadir carbonato de potasio (5,6 9), 12 mezcla e agitd durantz S hy se

dejé reposar durante una nochez. Luego s mezold con agua y s extrajo tres vedes
ron MTB-éter. Las fases en MTB-2ter combinadas se sscaron sobre sulfato de

sodio, se filtraron y se concentraron. Se obtuvieron 2,29 g del compussto d=l titulo.
'H RMN (500 MHz, DMSO-d€) [ppm]: 7,76 (1 B), 7,70 (1 H), 7,55 (1 H), 3,91 (3 H),
2,89 (3 H)

04.043

Arido a-ters-butil-6-(2-metoxistoxi)benzoico

HO
o} _/—o/
o]
Se disolvid Z-terc-butil-&-(Z-metonistori)benzoaty dz matile (05.043; 2,0 g) 2n
metanol (G0 ml) y THF (&0 ml) y se afadié una solucidn d2 hidré=ido de litic (30 ml,
1 M en agua). La mezcla s2 calentd a 40°C y se agild durants 5 h. Despuss, los
disolventzs organicos 52 retiraron y la fass acuosa s ajustd a un valor d= pH de 3
con Acido clorhidrizo 1 N La mezcla se extrajo con EA, 32 secd, se filtrd y se

concentrd, Se obtuvisron 1,9 g del compuesto del titulo.

Tr de LC-MS: 1,40 min [M+H*-H.0]: 235,23 (mst. a)
04.050
1-[3-Amino-5-(pentafluorosulfanil)-fenil]-=tanona
F
F—sF
o)
NH,

HN-(3-Acell-5-pentaflusrosulianilfenil)-2,2, 2-triflucroacetamida (03075, 94 g) =
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mezclhd con acido sulfdrice semiconcentrado (200 ml), y se afadid DCM (15 ml).
Después de agitar a 100°C durantz 7 h, la mezcla se dejd reposar durants una
nache. Después, la mezcla s afadid a hielo-agua y se extrajo EA. Las fases d= EA
combinadas se lavaron con solucién saturada de hidrégeno-carbonato de sodio, se
secaron sobre sulfato de magnesio, se filtraron y se concentraron mediante
evapc:fa-:;ién rotatoria. S= obtuvizron €,36 g del compuesto del titulo.

Tr de LC-MS: 1,32 min [M+H"): 262,0 (met. a)

04.059

Acido 3-tere-butil-5-[3-(tetrahidro-piran-2-ilced)-proposi)-benzaoico

b )

H o ) o O
O

Se disolvid  a-terc-butil-&-[3-(tetrahidro-piran-Z-ilezi)-propovil-benzoato de metilo

(O8.059; 5,57 g) en metanal (30 ml) y THF (160 ml) v se afadid una solusidn de

hidré«ido de litio (61,22 ml, 1 M en agua). Despuss d= agitar durante 2 h a 40°C, |a

mezcla se sech y el residuo 52 recagid con agua y s licfilizd. El producto obtenido

sz agitd con DCM, 3= filtrd y se sacé. Se obtuvieron 4,9 g d= producto.

'H RMHN (500 MHz, DMSO-4&) [ppm] (sefales reprasentalivas): 7,52 (1 H), 7,26 (1

H), ,80 (1 H), 4,57 (1 H, -O-C(-C)H-0-), 4,02 (2 H)

04.062
A-Etori-S-(pentafluorosulfanil)-benzoato dz 2tilo
0 F\fI:/F
SR e
O\/

Acido 3-hidroei-B-(pentaflusrasulfanil)bznzoico (05.007; 4,76 g) 3& hizo reaccionar

con yodura de etilo (7,27 ml) y se tratd de forma andloga a O4.007. S obtuvieran
4,80 3 d=l compussto det titulo.

Tr de LC-MS: 1,97 min [M+H"}: 521,0 (met. a)
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04.070

1-Bromo-&-terz-butil-&-(1,1-dimetoxi-etil)-2-metoxi-benceno

/

(0] Br

—g o
1-Bramo-3-taro-butil-5-( 1, 1-dimato d-etil)-2-metozi-benceno se sintetizd de forma
analoga a la solicitud Je patente CA Q2515715.
"H RMN (500 MHz, DMSO-4¢2) [ppm]: 7,47 (1 H), 7,33 (1 H), 3,35 (3 H), 3,07 (& H),
1,43 (3 H), 1,35 (9 H)

04.073

Acida 3-tzro-butil-5-(3-hidroxibutoxi)benzoico

AN

HO\ﬂ/ = \O/‘\/\\/OH
0]

-

2-tzre-Butil-S-hidroribenzoato de metale (OR.043; 2,3 ) s& hizo rzaccionar con
acetato de J-bromobutilo (2,71 g) y s2 tratd de forma analoga a 05.043. El producto
bruto se hidrolizd dirsctaments, de forma analaga a O4.086, con hidréxido d= litio
para dar &l compussto del titulo (4,13 g).

Tr d=z LC-M3: 0,54 min [M+H']: 267,1 (mst. k)

04.075

N-Mstovi-N-m=til-2-(pzntafluorosulfanil)-5-(2,2, 2-trifluorc-acstilaming }-benzamida

F o
F\é/F o
F77 N7
F |
N O
a
F~OF

2-Aminc-H-metori-N-metil-S-pentaflusrosulfanilbenzamida  (05.075; 1,45 g) se
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disolvid en cloruro dz metileno (18 ml) y, misntras se agitaba, se afadieron
triztilamina (0,5 ml), sequido de anhidride trifluoroacatioo (0,25 ml) con la exclusién

de la humedad. Después d= agitar a TA durants 2 h y d= dsjar reposar durants una
noche, s2 afadizron agua y solucidn saturada de hidrdgeno-carbonato de sodio, 1as
fases se separaron y [a fass en cloruro d= metileno s lavd tres vecss con agua, se

secd sobre sulfato de magnesio, se filtrdé y se concentrd. El producto obtenido

fJ:

(1,75 g) s utilizé &n la etapa siguiznts sin purificacion adicional.
Tr de LC-MS: 1,53 min [M+H"]: 403,0 (met. a)

04.086

Anido S-terc-butil- A-(A-hidroxi-2, 2-dimetilproporxibenzoico

HO P

O /\/\OH

A=(3-Acetodd-2, 2-dimetilproposi)-S-tere-butilbenzoato de metilo (05,05

0]

301 g) s2
disolvid en mstanal/THE (15/50 mi), y 52 anadid solucidn de hidrdzido de litio (11,59
ml, 1 M &n agua). Después de agitar a 40°C durante 2 h, &l disalvente organico se
separd y 2l residuo se diluyd con agua y se ajustd a pH 2 con acido clorhidricog 1 N,
Despugs se ertrajo con EA, y las fas=s arganicas combinadas &3 $50ArON, 8¢
filtraron y s concentraran. Se obtuvieron 940 mg del compuesto dzl tltulo.

Tr dz LC-MS: 1,45 min [M+H]: 281,1 (met. a)

04.106
1,3-Bisacetil-5-terc-butilbenceno
o) o}

En un matraz de tres bocas de 4 1 con un agitador mecanico, se anadid lentament2
gota a gota una soluciin de S-terc-butil-TH H'-dimetori-N,N'-dimstilisoftalamida
(O5.106; 254 9, 550 mmol) en THF (700 ml) en &l espacio de 2 h a bromurn de
metilmagnssio (3 M en ECO, 1,49 1, 4,43 mol). La solucidn se enfriée durante la

adicidn, de modo que la tempesratura s2 mantuve entrz -10°C y +5°C. Tras
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complstarse la adicidn, se retird 2l enfriamizsnto y la solucidn de reaccidn e2 agitd a
TA durants 16 h. La solucidn de reascion ss afiadid lusgo lentaments a una mezcla
enfriada de HCI (1 M, 500 ml) y hizlo. Durants =sta hidrélisis, el pH s mantuvo
entrz 3 y 6 madiantz 12 adicidn d= HCl concentrado. Traz completarse la adicién, se
anadid MTB-&ter (1 1). Las fases s& separaron y 1A fase acuosa s2 sxtrajo con MTB-
ater (1 = 500 ml). Las fases organicas combinadas sz secaron (MgSO0y), v el
disolventz se separd a presidon reducida. El producta se obtuvo en forma de un

aceite incaloro (123 ).

Tr de LC-MS: 1,50 min [M+H"]: 219 (mel. a)
05.007
Acido 3-hidroxi-&-(pentaflucrosulfanil)-benzoizo

FOF T

>s

FI OH

F
OH

,

Azido S-amino-S-pentaflucrosulfanilbenzoico (06.007; 3,9 g) se& disalvid en acido
sulfarice al 38% (120 ml) y s= enfrid hasta -5°C, y se afadid gota a gota una
solucidn dz nitrito de sodio (1,13) en agua (100 ml) en &l espacie de 10 min.
Despuda de 40 min, se afadid solucidn de nitrito adicional (2 mil), y otros 2 mly 1 ml
dzspués de 20 min adicionalzs =n cada caso. Despuss se retind =l bafo de

refrigeracion y la mezcla == calzntd hasta 100°C. Despuss de & h, la mezcla 3

(i)

enfrid y 1a salucidn 22 decantd. La solucidn transparente de caricter dcido se
extrajo cinco veces con acstato Jde efilo. Los edtractos combinados s2 secaron
sobre sulfato dz magnesio, se filtraron y se concentraron. El producto bruto se
recrictalizd e=n acetalo de etilo/heptano. Se obtuvieron 3,6 g del compuesto
deseado. '

"H RMN (400 MHz, DMSO-dg) [ppm]: 10,72 (1 H); 7,71 (1 H); 7,57 (1 Hy; 7,46 (1H).

05.008

A-terc-Butil-5-zloximealil-benzoato de metilo
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S-terc-Butil-&-hidra-imetilbenzoato de metilo (2,0 ) s2 2lquilé con yoduro des etila de
forma analoga a las condiciones de O5.042. Sa obtuvieron 1,12 9 del compuesto
del titulo.

Tr de LC-M5: 3,31 min [M+H": 250,2 (met. d)

05.032
2-Bromo-&-metoxibenzoato de metilo
Br
—0
o)
0—
Z-Bromo-S-hidroxibenzoaty de metilo (OG.03Z2; 2,82 3) s alquild con yoduro de
metilo y ¢& tratd ds forma analaga a las condiciones d= 05.043. Se obtuvieran 2,5 g
del compuesto del titulo.
Tr de LC-MS: 1,58 min [M+H"]: 245,0 (mat. a)

05.043

Q-tzrc-Butil-&-(2-metoriztoxi)benzoats d= matilo

/O\n/é\o/\/o\
O

Se disalvizron 3-terc-buiil-S-hidro<ibenzoato de metilo (O3.043; 2,13 q) y 1-bromo-
Z-metorietana (1,12 mil) 2n DMF (S0 ml) y 32 afizadid hidruro 24dico (301 mg)
mi=ntras se agitaba. Dezpuds de agitar a TA durant= 2 h, 2l disolvente se retind. El
rediduo se recogid en BA y la mezola se lavd con ajua, se s2cd v 2e concentrd. Bl
residud as purificd usando gzl de silice (cartucha de 80 g, gradients de 0-50% de n-
heptano/MIB Ster en 60 min). Se obtuvieron 2,0 g del compussto del titulo.

Tr de LC-MS: 1,69 min [M+H*-OCH;]: 235,2 (mat. a)
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05.059
Ester metilico del Acido 3-tero-butil-5-[2-(tetrahidro-piran-2-iloxi)-propoxi]-benzoico

W ETT o0 0
o)
i

L N aYa)

disolvieron 3-tere-butil-&-hidravi-benzoato de metilo (06.043; 3,22 3) y 2-(3-

{[t

5  bromo-propoyi)-tstrahidro-pirano (4,14 g) en DMF (30 ml) y s2 afadid hidruro sédico
(445 mg). Después de agitar durantz 3 h a TA, 1a mezaia se dejé en repose durante
una nochs. Despuss, [a DMF s retird y el residuo s2 recogid en EA, sz lavé con
agua, se sech, se filtnd y s concentré. Se abtuvisran 5,27 3 de producto.

'H RMN (500 MHz, DMSO-d¢) [ppm] (sefales reprasentativas): 7,56 (1 H), 7,25
10 (1H), 7,19 (1 H), 4,57 (1 H, -0O-C{-C)H-0-), 4,10 (2 H)

05.063

2-tera-Bulil-5-[2-(tstrahidropiran-2-ilaxi)eto-imetiljeenzoato de metilo

. H"@

o}
0]

15 3-tefc—ButiI -hidrosimetilbenzioato de matilo (3,5 9) s alquild de forma analoga a
QL.089 con  Z-(2-bromostoriltetrahidropirans (3,95 3). Sin embargo,para la
purificacion s= llevd a cabo una cromategrafia en 9=l de silice (n-heptano/EA 4:1).
Se obtuvizron 2,28 g del compueato del titule.

'H RMN (500 MHz, DMSO-d%) [ppm] (s=fales reprasentativas): 7,57 (1 H); 7,76 (1

20 H); 7,63 (1 H); 4,60 (1 H, -O-C(-C)H-0-); 4,57 (2 H)

05.072

2-terc-butil-5-(2-metei-1-metozimetilztosibenzoato de matila

|
0

/O O/'/\/O\
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3-tero-Butil-5-hidroxibenzoato de metilo (06.043; 2,28 g) y metancsulfonato de 2-
metoyi-1-metorimatiletilo (2,92 g) se disolvisron en DMF (50 ml), y s= afadid
carbonalo de casio (4,32 g). Después de agitar a 50°C durantz 6 h, la mezcla 32
dzjd reposar durant: una noche. Daspuss de agitar a 80°C durante 4 horas
adisionales, s2 afadisron un 23, adicional dz carbonato de czsio y un 2q. adicional
dzl mesilato, y la mezcla se agitd a 50°C durants 4 h adicionales y s2 dsjd reposar

durantz una nochs, Despuss, la mezcla sz agitd a 50°C durantz 3 h adicionales y

sz dejd reposar durante 6 dias, y luego s afadieron 0,5 &3, adicionalzs de
carbonato de cesio y mesilato. Despuizs d= agitar a &0°C durantz 3 h adicionalzs, la
mezsla se dejd reposar durantz & dias, después se separd la DMF y &l residuo se
recogid con DCM/agua. La fase en DCM g2 separd y se concentrd. El residun se
purifich utilizando gel de silice (cartucho de 120 g, gradientz dz 0-80% de n-
heptano/MTB-2ter =n 60 min). Se obtuvisraon 2,05 § del compuzsto del titulo.

Tr de LC-MS: 1,72 min [M+H-HOCH,]": 279,1 (met. a)
05.075
J-Amino-N-metaxi-N-metil-S-pentaflucrosuifanil-benzamida
cF i
P N O~
F |
NH,

HN-Metzxi-H-matil-S-nitro-2-pentaflucrosulfanilbenzamida (06.075; 4,2 g) s disolvid
en metanol (120 ml), y s& afadid niqusl Ransy (aprosimadaments 700 mg). Con un
globv Jde hidrdgena fijado, 12 hidrogenacién 22 sfectud 2n un agitador magnético.
Daspués de & h, el catalizador se separd mediante filtracidn y se lavd con metanol.
El filtrado 32 concentrd a presidn reducida y =2l residus se purificd madiante
cromatografia preparativa. Las fraccionzs que contsnian producto 32 combinaron,
se libzraron del acetonitrily, s basifizaron con solucién de hidrégeno-carbonato de
sadio y s& extrajeron tres vecas con acetato de tilo. Los extractos combinados s=

secaron sobre sulfato de magnesio, se filtraron y 22 conoentraron. Se obtuvieron

1,73 g del compuests deseado.

Tr de LC-MS: 1,27 min [M+H]": 307,00 (met. a)
Q5 088

A-(E-Acetoi-2, Z-dimatilpropoyi)-&-tsre-butilbsnzoato de metila
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-terc-Butil-S-hidroxibenzoatsy de metilo (O5.043; 1,79 3) se hizo rzaccionar con
acstato de 2-bromo-2,2-dimetilpropilo, se tratd y se purificd 3z forma analoga a

02.85. Se obtuvieron 1,01 g d=l compuesto del titulo,

Tr de LC-MS: 2,01 min [M+H]": 337,1 (miet. a)
O5.10
S-terc-Butil-N,N'-dimatoxi-N,N'-dimetilisoftalamida
0 0
/O\N N/O\

En un matraz de tres bocas dz 4 | con condsnsador ds reflujo y agitador mecanico,
s& afadié acido S-lerc-bulilisoftalico (300 g, 1,35 mal) a cloruro d= tionilo (1,50 |,
2,62 kg, 22,0 mol). La suspension resultants s& agitd a S0°C, Después de 4 h, 52
habia formado una solucidn transparents y 2l discolvents s2 separd madiants
destilacion. El rasidun se secd luggo a prasion reducida y después s suspendid &n
dicloromatano (1,5 1). Esta suzpension 22 enfriéd hazta 0°C y a2 afadidy hidrocloruro
da N,O-dimetilhidroxilamina (295 g, 4,05 mol). Subsiguizntements, se afadid
lentaments gota a gota trietilamina (1,50 1, 1,09 kg, 10,8 mol), d= modo que la
ternperatura no excedia de 15°C. Una vez de haber agitado la mezcla a TA durantz
16 h, s anadid agua (1 1). Las fase &5 &2 separaron y la fase organica se [avd con
solucidn eaturada de MHLCI (2 > 500 ml), solucién saturada de NaHCO; (2 # 500
ml) y solucidn saturada de MacCl (1 < 500 ml). La fase orjanica se secd (MgS0,) v
el dizolvente se zepard a presidn reducida. El producto 22 obtuve en forma de un
solido blanco (405 g).

Tr de LC-MS: 1,22 min [M+H]™: 309 (met. a)

06.007

Acido 3-amino-E-pentafluarasulfanil-benzoico
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Acido 2-pentafluorcsulfanilbenzoico (15 g) 22 dizolvid en dcido nitrico fumant
(120 ml) y se agitd a TA con la exclusidn d= la humedad. Lusgo s afadid acido
sulfarice concentrado (7,5 ml) y la mazcla se agitd a 75°C. Después de agitar a

75°C durante & h, 1a mezcla se dejd reposar durante una noche, después se anadid

acido sulfdrico adicional (1,5 ml) y 1a mezcla se calentd hazta 75°C mientras se
agitaba durante 3 h. Despuids Jd= dejar reposar durante una nochs, Desputs de

dzjar reposar durante una noche, la mezola s& afadid a hislo-agua y se agitd

durantz 2 h. Después, el filtrado s2 sspard madiante filtracidn con succidn y se secd

l‘

en alto vacio. Se obtuvieron 13,7 g de acido 3-pentaflunrosulfanil-5-nitrobanzoico.
Subsiguizntzments, =l Acide 3-pentaflucrosulfanil-S-nitrobenzoico (5 g) se disolvid
en matanal (G000 ml), se afadid niqusl Ransy (aproximadament: 750mg) v la
hidrogenacidn s efzctud bajo una atmdsfera de hidrdgens (globa de hidrdgeno).
Despuéz d= 3 h, 2l catalizador 52 separd mediants filtracidn y el residus del filtro se
lavié a fondo con metanol. El filtrado sé concentrd y se secd. El residun se purificd
utilizandao gel de silice (cartucho dz 2 50 g, gradients de 0-100% de n-hsptana/EA
&n 60 min). S& obtuvisron 3,9 g del compuesto dzl titulo.

"H RMN (400 MHz, DMSO-dg) [ppm]: 13,30 (1 H); 7,27 (2 H); 7,23 (1 H); 5,95 (2 H)

06.032

2-Broma-S-hidroxibenzoato de metilo

Br

OH
Acido 3-broma-E-hidroxibenzoico (3 ) se convirtid &n &l compuesta del titulo de
forma analoga a O6.043. Se obtuviseron 2,52 g.
"H RMN (500 MHz, DMSO-dg) [ppra]: 10,40 (1 HY, 7,47 (1 H); 7,23 (1 H); 7,22 (1 H);
3,84 (3 H)

06.043

A-terc-Butil-5-hidroxibenzoats d= metilo
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Se disolvié acido 2-terc-butil-5-hidroxibanzoico (07.0432; 1,93 g) =2n matanol (20 mi)
y s2 anadid lentamente gota a gota cloruro da tionilo (0,927 ml) mientras s agitaba.
Después de agitar a GE°Cdurants 1 h, la mezcla se secd, &l rasidun se recadid en
DCM, y la solucidn se lavd con una solucién saturada de hidrdgeno-carbonato
sédico, se sech sobre MgSO4, se filtrd y 32 concentrd por evaporacian rotatoria. Se

obtuvieron 2,19 g del compuesto del titulo,

Tr de LC-MS: 1,44 min [M+H™: 209,2 (mat. a)
06.075
N-Metosi-N-metil-E-nitro-3-pentaflucrosulfanil-benzamida
F 0]
F
F\ | s
PP NON
F |
N
o (o}

Acido S-pentaflusrosulfanilbenzoico (5,0 g) se disolvié en acido nitrico fumanta
(Z0ml) y s2 agité a TA con la exclusién de la humedad. Luego se afadid acido
sulfarico concentrado (3 ml) y fa mezcla se agitd a 75°C. Después de agitar a 75°C
durantz & h, s2 afiadid Acido sulfirico adicional (2 ml) y 12 mezzla g2 agitd a 75°C
durantz otras 2 h. Daspués de dejar reposar durante una nochsz, 1a mezcla se vertid
en hizla-agua y e agith durante 2 h. Después, &l precipitado se separd mediante
fiItra-:ién SOn SUCCiin y se secd en alla vacio. Se obtuvisron 4,29 de Aciod

-rwntaflu-th- sulfanil-S-nitrobenzoico. Sz obtuvieron 300 mg adicionalzs a partir Jde
las agues madre despuss dz evtrasr tres veczs con clorure de metileno, secar las
fazes en clorurs de matilzno combinadas sobre sulfatn ds magnesio y concentrar sl

disolvents. Subsiguientzments, 4,0 g d2l Acido 3-pentafluoresulfanil-S-nitrobenzoico

W

se disolvizron en cloruro de tionilo (25 ml) mientras =22 agitaba y s& mantuvo a
r=flujn con la exclusidn de la humedad durants 10 h. Después de reposar durant=
una nochs a TA, se separd 2l cloruro de tionil 2n exozso a presidn reducida, y el
residuo obtenida se disolvid en dicloromestans (50 ml)y y se mszcld misntras se

agitaba con N,O-dimstithidroxilamina = HZ (1,25 3) y distilisopropilamina (1,66 g).
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Dezpués de agitar a TA durantz 1 h, la mezola s& concentrd a prasidn reducida, y 2l
residuc s disolvid en acetato de stile y se tavd cinco veces con agua. La fase
organica s¢ geco cobre sulfato de magnesio, se filtird y s& concentrd. Los 4,2 g de
producto bruto obtznidos s tilizaron dirsctaments 2n la stapa siguients.
Tr dee LC-MS: 1,50 min [M+H"]): 337,0 (met. a)

07.043

Acido 3-terc-butil-5-hidroxibenzaico

OH
HO

0]

Se disalvid acido Z-broma-S-tere-butilbenzoico (5 q) en THF (130 mil), se afadid
gota a gota n-butillitio (12,7 ml, 2,5 M en harano) en una atmasfzra de argdn y a
-78°C y 3¢ agitd durante 20 min mas. Después, s2 afadid gota a gota borato de
trimetilo (6,63 mi) y s& dejd que la mezola volvisra a la TA durants 1 h. Degpués, se
anadieron sucesivaments hidré=ido sddize (0,778 g), disuslto n 2 ml de ajua, y
pardvido de hidrdgeno (12,89 mi, al 30%). Después de agitar a TA durantz 3 h, la
mezola & d2jd en repaso durantz 2l fin de 2emana. Despuds, se afadizron agua y
EA, la mezola 32 ajustd 3 un valor de pH de 2 con acida clorhidrico 1 My la fase de
EA se retird, Esta fase so lavd tres veces con agua, se sacd, se filtrd y se
concentrd. El residuc s purificd usando gel dz silice (cartucho d2 120 g, gradiznte
adz 0-50% dz n-heptano/MIE Eter en G0 min). Se obtuvizron 1,54 g del compuesto
del titulo.

Tr de LC-MS: 1,13 min [M+H™: 195,1 (mst. a)

Ejemplo 1
M-[2-[2-(5-Etoxi-G-imino-[1,2,4Htriazolo[4, S-b]piridazin-2-il)ac=til]-5-

(pentaflucrozulfanit)fenilfacztamida en forma d= la zal dal acido trifluorcacético

N
TFA )

>\\N
N—N 1
S—— /o‘<_>§N

/F F

N i
1 >F

F
/& F
(o]

a) Audu S-nitro-5-pentaflusrosulfanilbenzoico
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Se disolvid acido S-pentafluorosulfanilbenzoico (5,0 9) en acido nitricoe fumants (20

ml) y s agitd a TA con exclusidon d= humedad. Después, s& afadié acido sulfarico
concentrado (2 ml) y la mezcla se agitd a 75°C. Después dz agitar a 75°C durante &
h, s2 afadid mas cantidad de acido sulfarico (1,5 ml) y, despuss de agitar a 75°C
durantz 2 h, sz dejd en reposo durantz una noche, Después, la mezcla se afadid a
higlo-agua y se agitd durante 2 h. El precipitado formado se retird por filtracidn con
succidn y ae sgcd a alto vacio, Se obtuvieron 4,2 g de acido 2-pentafluorosullfanil-5-
nitrobenzoico. Se obtuvieron 900 Mg mas a partir d= las aguas madre después de
la extraccién tres vecss con clorurg ds metilzno, el secado ds las fases de claruro
de metilzne combinadas scobre sulfate de magnssico y la concentracidn del
disolventz. El precipitado se usd en la siguiznt=z etapa zin puriﬁcacirj;n adicional.
"H RMN (400 MHz, DMSO-ids) [ppm]: §,%2 (1 H); 3,30 (1 H); 2,62 (1 H)

b) M-Matoxi-N-metil-&-nitro-3-pentafluoresulfanilbznzamida

F 0
F\S/F 0
F77 N7
F |
_NY
(0] (0]

Se disclvid Acido S-nitro-S-pentafluoresulfanilbenzaico (4,0 g) en cloruro de tionilo
25 ml) mizntras se agitaba y s mantuve a la temperatura de reflujo con exclusidn

Az 1a humedad durante 10 h. Después de dejar en repaso Jurante una noche, 2l

T‘
"\
\1)
(j't

20250 de cloruro de tionile 32 retind a presidn reducida a TA y &l residuo resultante
g Jdisolvid en dicloromstans (50 mil) y e mazold con hidrocloruro 32 N,O-
dimetilhidrozilamina (1,25 g) v distilisopropilamina (1,56 ) misntras se agitaba.
Después de agitar a TA durants 1 h, la mszcla se concentrd a presidn reducida y 2l

residuo g2 disolvid =n acstato de tilo y 32 lavd § vecss con agua. La fase organica

d'

532 s2cd sobra sulfato de magnssio, s2 filtrd y 3e concentrd, El producto en bruto

resulfantz (4,2 g) 82 usd directamanle en la

(c)

iguisnte =tapa.
Tr d= LC-MS: 1,50 min [M+H"]: 337,0 (met. a)
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) 3-Amino-N-metoxi-N-metil-5-paniaflucrosulfanilbenzamida
F 0
Fed” F o
FJ NT T~
F |

NH,

Se disolvié  N-meatori-N-matil-&-nitro-2-pentaflucresulfanilbsnzamida (4,2 3) 2n
metanol (120 ml) y se afadid niquel Ransy (aprox. 700 m3). Con un globo dz
hidrégena unido, se realizéd la hidrogenacidn en un agitador magnético. Después de
5 h, el catalizador se retird por filtfracién y 32 lavéd con metanol. El filtrado s2
concentrd a presidn reducida y &l residuo 32 purificd por medio de cromatografia
preparativa. Las fraccionas ques contznian &l producto se combinaron, se liberaron
del acetonitrilo, s& basificaron con una solucién de hidrogsnocarbonato sodicn y se
extrajsron tres veces con acelato de etilo. Los extractos combinadas sz secaron
sobre sulfato de magnesio, se filtraron y 2 concentraron. Se obtuvisron 1,73 g del

compuesto del titulo.

Tr de LC-MS: 1,27 min [M+H"]: 307,0 (met. a)

d) 2-Acztilarmino-N-metasi-N-matil-S-(pentafluorosulfanil)benzamida
Fo '|: F i
P N O~

F |

H/N\fo
S disalvid  Z-amino-N-matavi-H-matil-S-pentafluorosulfanilbenzamida (1,2 3)
clorurn de metilzna (15 mi) y 2& afadid triztilamina (0,7 ml) szquide de anhidrido
acstico (1,75 ml) mizntras 32 agitaba con exclusion d= la humedad. Despuda d=
agitar a TA durantz 2 h, se afadieron agua y una solucién saturada da
hidrogenocarbonato sédico, se separaron las fases y la fase de clorura de mstileno
se lavd tres veosz mas con agjua, se &2cd sobre sulfatc magnésico, se filtréd y se
concentrd, El producte resultantz (1,2 3) s2 usd en A sziguienis stapa sin
purificacién adicional.

Tr de LC-MS: 1,26 min [M+H™: 249,0 (mst. a)

) N-[3-Acetil-5-(pentafluarcsulfanil)fenillacetamida
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Sz disolvid F-acetilamino-N-metari-H-metil-5-(penlafluorosulfanibenzamida (1,2 )

-~

en THF absoluto (30 ml) y se agitd a 0°C con hexametildisilazida de litio (721 pl;
densidad: 0,2 g/l; 23% an terc-butil metil &tar) durants 30 min. Después, a 0°C, s
anadio lzntaments gota a qota bromure de metilmagnesio (2,87 ml, 2 M en Ster
diztilizo) mientras se agitaba. Dzspuis de agitar a TA durante 2,5 h, s2 afadié mas
cantidad de bromura dz metiimagnesio (1 ml, 3 M 2n Ater dictilico) y la mezsla se
agitd de nuevo durantz 2,5 h. Para =l tratamiznto, s= afadid gota a gota acido
clorhidrizo 1 N mientras g2 enfriaba con hislo, seguida de agua y acetato de =tilo.
La fase organica s retind y 1a fase de agua se &trajo dos vaces mas con acetato
de etilo. Las fases combinadas dz acelato d= etilo 32 z2caron sobre sulfato séddico,
z= filtraron y se concentraron. Eb producto en bruto (1,03 g) s= combind con un
producta en bruto preparado de la misma mansra (75 mg) y s purificd usando gel
de silice con diclorometano-matanal coma sluyznte. Se obtuvieron 560 mg dal

compuesto dessado.

Tr de LC-MS: 1,54 min [M+H"]: 304,0 (met. a)
f) N-[3-(Z-Bromoacatil)-S-(pentaflucrosulfanilfznillacetamida (O1.001)
FIF Q
F//S Br
F

Se  disolvid  N-[E-acetil-5-(pentafluorosulfanil)fznillacetamida (359 mg) en una
mezcla de metanol (10 mb) y THF (10 mil) y se apadid en porcionss tribromuro ds
feniltrimatilamonio (1,065 g) misntras s& agilaba. Después diz agitar a TA durantz 2
h, la mezzla 22 calzntd 2 A0°Cdurants 2 h mas. Despuéds de un periodo de
refrigeracidn, la mezcla de reaccién se afadid a acido sulfarico 2 Ny la fase acuosa

grtrajo 3 veses con acetato de etilo. Los extractos combinados & sacaron sobre

Yl
hil

sulfate s&dico, se filtraron y se concentraron. ElI products en bruto se purificd
usando g2l dz silice son acstate dz ztilo/heptano coma eluysntz, S abtuvisron 420
mg del compuests deszado,

Tr de LC-MS: 1,47 min [M+H"]: 322,0 (m=t. a)
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9) G-Clora-[1,2,4]triazalo[4, 2-b]piridazin-3-ilamina en forma del hidrabromuro
(W2.001) y 6-claro-[1,2 4]triazolo[4, 2-b]piridazin-3-itamina (WZ.001a)

HBr  NH, NH,

¢ /N\N/‘<\ C'\//N\N/‘é\
x \N/N ‘\/‘QN’N

Sz disolvié (6-cloropiridazin-G-ihidrazina (1 3) =n una mazcla do: =tanol (22,5 ml) y
agua (2 ml) a TA misntraz 32 agitaba. Después, 32 afadid g-:»ta a gota bromuro de

ciandgeno (2,8 ml, & M en acstonitrile) misntras se agitaba. Daspués de agitar
durante 6 h y dejar en reposo durante una noche, el precipitade se retird por
filtracién con succidn y s seed. De esta mansra, s& obtuvisron 1,14 9 del producto
deseada en forma del hidrobromura.

Tr de LC-MS: 0,24 min [M+H™]: 170,1 (met. a)
Se abtuvo mas cantidad d= products en forma di 1a base libre, por basificacidn de
las aguas madre con una solucidn saturada de carbonata potasico. El precipitado
formado 32 retird por filtracién con succidn y se secd (326 my).

Tr de LC-M&: 0,24 min [M+H"]: 170,1 (met. a)

h) g-Etoi-[1,2,4)triazolaf4, 3-b]piridazin-3-ilamina

NH,
~_0 /N\N Q '
=\
Se recogih hidmbromurs de S-cloro-[1,2,dtriazola[d, 3-blpiridazin-2-ilamina (WZ2.001;

1,1 9) =n una gran cantidad de agua y la mazcla g2 hizo alealina son una solucion
saturada de carbonato polasico. El sdlido que pracipitd se retird por filtracién con
succion y se secd (3285 mg). La extraccidn repstida dz las aguas madre con
dicloromstano, el secado de las fases organicas combinadas sobre sulfats sadico,
la filtracién y la concentracidn produjsron 225 mg mas de producto en total, La base
libre resultantz (G166 myg) se disclvid 2n stanol abaoluta (40 ml) y se mezcld &n
porciongs con etéxido sddico sdlido (990 my). Despuds de agitar a 55°C durante 2
h, 5= aRadid agua y la fase acucsa se =-trajo tres veces con diclorometans. Los
grtractas combinades &2 s2caron sobre sulfato sddico, se filtraron y se
concentraron. Se abtuvieron 709 mg del compussto dessado.

Tr d= LC-MS: 0,51 min [M+H"]: 180,1 (met. a)

i) HN-[S-[2-(E-Etaxi-2-imino-[1,2,4)triazolo[4, 3-b]piridazin-2-i)acetil]-5-
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(pentafluorosulfanil)fenillacetamida en forma de la sal del  acido

trifluoroacético
Se cargd inicialmente G-etoxi-[1,2,d]triazole[d, 2-blpiridazin-3-ilamina  (W1.001; 10
mg) en DMF abaoluta (3,5 ml) mientras s= agitaba y se anadié gota a gota N-[3-(2-
brameoacetil)-5-(pentalluorosulfanil)feniljacetamida  (01.001; 94 mg), disuelta en
DMF absoluta (1,5 ml). Daspués de agilar a TA durant= § h y dsjar en reposo
durantz una noche, el disclvents se retird y &l residus se purificd por medio de
cromatografia preparativa (met. A). Las fraccionzs que contenian &l productn se
combinaron, se liberaron dzl acstonitrilo y se liofilizaron (20 myg). Para rstirar 2l
isdmero catidnico, s& realizd una purificacidn adicional usando gel de silice con un
gradiente de diclorom=tans/metanal. Las fracciones del producte deseado, que
eluyz primzro, sz combinaron y se secaron, Despugs, &l residuo se purificd
adicicnalmantz por medio de cromatografia preparativa (mst. A). Las fraccionss que
contznian el producto s¢ combinaron, s liberaron del acztonitrilo y s liofilizaron.
Se abtuvieron 42 mg del compuesto dessado.
Tr de LC-MS: 1,12 min [M+H"]: 431,0 (met. a)

Ejemplo 2
2-(6-Cloro-3-imino-[1,2,4]triazolo[4, 3-blpiridazin-2-il)-1-(3, 5-di-terc-butil-3-

hidroxifenil)ztanona

S& cargd iniciaiments G-cloro-[1,2,4]triazclo[4, 3-b]piridazin-G-ilamina (W2.001a; 30
mg) en DMF (3,5 mil) a TA misntras se agitaha y sz afadid gola a gota 2-bromo-1-

3,E-di-terc-butil-1- -hidroifenil)stanona (O1.002; &8 myg) disuslta previaments en

7]

DMF (0,5 ml). La mezcla de reaccidon se agitd a TA durante 30 min y despuss se
calzntd a G0O°C durantz & h. Despuis de Jdejar en reposo durants una nochs, el
disolventz se retird a presidn reducida y sl residus a2 purificd por medio ds HPLC
praparativa (mat. A). Las fraccionsz limpias Jdsl producto & combinaron, e
liberaron del acstonitrile a presion reducida y se liofilizaron. S2 oktuvieran 28 mg del
compuesto del titulo.

Tr de LC-MS: 1,28 min [M+H"]: 416,1 (met. a)

'
Livd

i
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Los siguientes se abtuvizron de forma analoga al 2jempla 2:

Ej. | Sal del acido trifluoroacético de 1-(3-terc-butil-4-metozi-S-morfalin-d-ilfenil)-2-

[X¥]

(G-imino-G-isopropoxi-[1,2,4)triazolo[4,S-blpiridazin-Z-ihztanona (16 mg)

5 W [0 |Tr de|[M+H]

F%OL **NYN 1.003 | 1.003 | LC-MS | 482,3
FFCH J\ij//q 15 29 [min] (met.
i| / Q o mg |mg |135 a)

Ej. | Sal del acido triflucroacitico d= 1-(G-terc-butil-3-metod-S-maorfolin-4-ilfenil)-2-

4 (Z-irmino-g-metoi-[1,2,

L]

4] triazolof4, 2-b]piridazin-Z-i)=ztanona (24 m3)

o P W o Tr  de | [M+H"]
R U\o N 1.002 | 1.003 | LC-MS | 4551
\
P N 30 74 [min] (met. a)
) | Z N 0O mg mg 1,24
T
Ejemplo 5

“t

Sal dal Acido triflucroacético de 2-(5-sto<i-3-imino-[1,2,4]triazolo4, 2-b]piridazin-2-il)-
1-(4-metoxi-3-morfolin-3-il-&-trifluormetilfznil)=tanona
. o]
F F
OH
NH O

F H
RO
N \N N

Sz cargd inicialments G-stori-[1,2,]triazolald, 3-bpiridazin-S-ilamina (W1.001; 10
ma) =n DMF (2,5 mi) a TA mizntras s& agitaba y 22 afadid gota a gota 2-broma-1-
(O1.004;, 21 my)

previaments en DMF (1,5 ml). La mazcla de reaccion se agitd a TA durante 2

(F-metai-3-morfolin-d-il-5-trifluorometiffenil)etancna disusita
Despuds de dejar en repozso durants una noche, =l disolvents se retird a presidn
reducida y el residun se purificd por medio de HPLC preparativa (mest. A). Las

fraccionss limpias del producto es combinaron, se liberaron del acetonitrilo a
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prasion reducida y se liofilizaron. Bl compussto del titulo contaminadoe con 2l
products de la sustituzidn 1 se purificd usando gel de silize on un gradisnts de
diclormmetano/metancl. Las fracciones limpias dzl producto se  secaron, se
recogisron con un poco Jde acetonitrilo/agua+TFA al 0,05% y se liofilizaron. Se
obtuvieron 7 mg del compuesta del titulo,

Tr d= LC-MS: 1,20 min [M+H]: 451,1 (met. a)

Los siguizntes s2 obtuvieron de forma analoga a los =jemplos anteriores:

Ej. € | Sal del acido tifluorcacstico de N-[3-[2-(G-etavi-2-imino-[1,2,4)triazala[4,3-

blpiridazin-2-il)acstil]-5-(penta-fluorosulfanil)fenill-N-metilacstamida (6 myg)

HN W ) Tr de | [M+H'] | analoga al
o 1.001 | 1.005 |LC-MS | 4950 |ej. 5
-/ ‘ AN
OH\NJ\/\%F/F 15 mg | 29 mg | [min) (met. a)
*K Ao TR 110 |

Ej. 7 | Sal dzl acido trifluoreasético de 1-(E-terc-butil-3-metosi-S-morfolin-1-ilfenil)-2-

(G-eh:n:-ti-:?--imino-[1 ,2,4]tria:olo[—l,S-b]pirida:in-‘_"-il)etanona (15 my)

W 0 Tr d= LC- | [M+H] | analogo al

1.001 | 1.003 | MS [min] | 469,2 2j. 2
N/Nf a0my | 62 1,34 (met. a)
/\;/

mg

Ej. 5 | Sal d=l acido trifluoroacéticn dz 1-(3-lzrc-butil-4-mstooi-E-morfolin-d-ilfenil )-2-
(B-ciclopentiloxi-Z-imina-[1,2,dtriazola[4, S-b]piridazin-Z-i)stanona (4 myg)

0 w @) Trde LC- | [M+H"] | analogo al ej.
T \—N 1.007 | 1.003 | MS [min] | 509,2 5, pero en
<1 ’I’N ] A/ 15 my | 18 1,44 (met. a) | presencia de

»\ (\N 5 mg 7,3 pl de TEA
b
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Ej. | 3al del acido trifluoroacitico de 1-(3-terc-butil-4-melcdi-S-maorfolin-d-ilfznil)-2-
9 (G-ciclobutari-2-imino-[1,2,4triazolo[4, 2-b]piridazin-2-iletanona (41 mg)
N 0 w 0 Tr  de | [M+H'] | andlogo al «j.
T 1.004 | 1.003 | LC-MS | 4952 | &
D\ IN/“I”N \ /< 15 18 [min] (met.
@ /O\) j: mg |mg |1,40 a)
Ej. | Sal del acido trifluoroacético de 1-(S-ters-butil-d-metoxi-S-morfolin-d-itfznil)-2-
10 (3-imino-8-fenoxi-[1,2,4]riazolo[4, 3-k]piridazin-2-i)etanona (29 mg)
o w w Tr de | [M+H'] | andloga al &j.
™ H\/-fe 1,013 | 1.003 | LGMS | 5173 |5
@ /@/)“ 18 32 [min] (met.
© Q P myg mg 1,35 a)
Ej. | Sal del acido triflucroacético de Z-(B-bencileyi-2-imino-[1,2,4]triazolo[4,3-
11 blpiridazin-Z-ilj-1-(3-tzrc-butil-4-metoxi-E-maorfalin-d-ilfznil)ztanona (27 mg)
0 W 0 Tr  de | [M+H] | andlogo al &)
™ Ny 1005 | 1.003 | LG-MS | 5312 |5
N “,r'i\//N /< 20 34 [min] (met.
O/\o (\N / mig mg 1,40 a)
Ej. | Sal dal acido trifluoroacétice de 1-(3-terc-butil-d-meatori-S-morfolin-d-ilfenil)-2-
1z (B-cizlohaxilovi-c-imino-[1,2,4)triazolo[4, 3-b]piridazin-2-ih=stanona (5 mg)
O W 0 Tr  de | [M+H'] | andlogo al €.
T H&—rg 1006 | 1.003% | LG-MS | 5223 | & pera en
Q /rl»’ruij 20 1& [min] (mat. presencia de
e A~ myg M) 1,54 a) 7,2 ul de TEA
()P
Ej. Sal del acido trifluoroacético de 1-(3-terc-butil-4-metosi-S-morfalin-d-ilfznil)-2-
2 [G-imino-6-(2, 2, 2-trillucro-=tori)-[ 1,2, 4]triazolo[4, 3-b]piridazin-2-il]etanona

(25 mg)
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W ) Tr de | [M+H"] | analogo al &j.
“’L o~ 1.014 | 1.00% | LG-MS | 5222 | &
Z N
=N © 23 39 min met.

o—<=>/ - (o [min] (

&FF mg mg 1,33 a)

F

Ej. | Sal del acido triflucrcacétioo de 1-(G-tere-butil-d-metosi-S-morfolin-4-ilfenil)-2-

14 [E-(1-stilpropari)-3-imino-{1,2,4]triazolo[4, 3-b]piridazin-Z-illetanona (14 mg)

w o) Tr  de | [M+H'] | analogo  al
ﬁi 1.008 | 1.003 | LC-MS | 511,2 2. 5
;h)\',’/\ I 20myg | A7 [rnin] (met. a)

dm . mg 1,48

Ejemplo 15
Hidrocloruro de 1-(3-l=rc-butil-d-metoxi-S-morfolin-3-ilfenil)-2-(B-ciclopropilmetoxi-2-

imino-[1,2,4)triazolo[4, 2-blpiridazin-Z-il)etanona

o
Sz cargd inicialments  G-ciclopropiimetoyi-[1,2 4triazola[4, 3-blpirdazin-S-ilamina
(W1.009; 350 my3) en DMF (& ml) a TA misntras s2 agitaba y se afadiéd gota a gota
Z-bromo-1-(3-tzro-butil-4-matoxi-S-marfolin-4-ilfznil)ztanona - (01.003; 831 my)
dizuzlta previamentz en DMF (5 mi), La mszala de reaccion 32 agith a TA durante
14 h. Después, =l disolventz se retird a presién reducida y 21 residuo e purificd
usanda gel de silice (cartucho de 40 g, diclorometano/ztancl gradients ds 0-40% 2n
A0 min). El producto se racogid con un poco d2 acetonitrilo, se diluyd con agua vy,
despuéds de la adicidn de 2 equiv. Jde HCI, se liofilizd. Se obtuvieron 500 mg del
compuesto del titulo,

Tr dg LC-MS: 1,37 min [M+H]": 4952 (met. a)

Los siguisnt=s s obtuvizron de forma analoga a los ejemples antzriorss

Ej. Sal del acido trifluorcacético de Z-[G-(1-=tilproposi)-2-imina-[1,2,4]triazola[4, 3-

15 blpiridazin-Z-il]-1-[Z-metilamino-5-(pen@flucrezulfanil)fenilletanona (11 mg)
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TA FII: w O Tr de | [M+H"] | andlogo al &). 5
1.003 | 1.006 | LC-MS 495,1
19 30 mg | [min] (met. 2)
mg 1,35

Ej. Sal del acido trifluoroacéticn de 2-[G-(1-stilpropozi)-S-imino-[1,2,4}triazolo[4, 3-

17 blpiridazin-Z-il]-1-[2-meatoxi-5-(pentaflusrosulfanil)fznilletanona (23 mg)

D W [0  [Tr de|[M+H]
LC-MS | 4961

— F 40 mg | [min]
/T$ I FLF | mg 135

analogo al gj. &

3
o

el 1.008 | 1.007

(met. a)

Ejemplo 18
Hidroclorura de 1-(S-terc-hutil-5-stoximetilfenil)-2-[G-(1-2tilpropaoxi)-3-imino-

[1,2,4]triazolo[4,2-k]piridazin-2-illetanona

L(U}df

Sz cargd  inicialments  8-(1-=tilproposi)-[1,2,4]triazolo[4, 3-b]piridazin-S-ilamina
(W1.008; 205 mg) en DMF (5 ml) a TA mientra

Z-bromo-1-(E-tzre-butil-S-stoximetilfznil)stanona

se agitaba y e afadié Jota a gota
(O1.002; 280 mg) disuzlta
praviaments en DMF (5 ml). La meszcla de reaccidn se agitd a TA durante 14 h.
Despuss, =l disolventz sz retird a presidn reducida y el residun se purificd usando
g2l de silice (cartucho de 40 g, dicloromestano/ztanol gradientz de 0-40% en 60
min). El producte ain contaminado se purifich postzriormente por medio de HPLC
preparativa. Las fraccionzs limpias del products se combinaron, se liberaron del
acetonitrilo a presidn reducida y se liofilizaron. El residuo se disolvid en agua y
acstonitriio v, después de la adicidn ds = zquiv. de HCI, se liofilizéd. Se obtuvieron 72
my del compussto del titulo, Tr de LC-MS: 1,44 min [M+H"): 484,5

Los siguisntes se prepararon ds forma analoga a los gjemplos anteriores

(Mt a)
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Ej. | Hidrocloruro de 1-(3-tere-hutil-S-ciclopropilmetoximetitfenil)}-2-[G5-(1-
19 | etilpropoyi)-3-imino-[1,2,4]triazolo[4,3-blpiridazin-2-illetanona (155 mg)
W o) Tr  de | [M+H"] | andlogo al
L M/ 1.008 | 1.00%9 | LC-MS | 480,2 gj. 18
LToTywl( . ! 195 | 304 | [min] (met. d)
w! ( 3,36
. QN ! mg mg 3,3
Ej. | Hidrocloruro  de  1-(3-tare-butil-4,5-distoxifenil)-2-[6-(1-etilpropoxi)-2-imina-
20 | [1,2,4triazolo[4,2-b]piridazin-Z-illetanona (96 mg)
>< W ) Tr  de|[M+H'] |anédlogo al
3 IH _ 1.005 | 1.010 | LC-MS | 42841 &j. 18
;‘,..,)%r}r( [~ 1130 202 | [min] (met. d)
/\§ NG N I mg mg 3,47
Ej. | Hidrocloruro de 1-(S-terc-butil-S-ztoxifenil)-2-[6-(1-etilpropaxi}-2-imino-
21 [1,2,4]triazoloa[4, 2-b]piridazin-Z-il]=tanona (114 mg)
w 0 Tr  de | [M+H] | anadlogo  al
H 1.008 | 1,011 | LC-MS | 4405 2f. 18
NHO
« 140 189 [min) (met. a)
4
m mg mg 1,46
A o
Ej. | Hidrocloruro de 1-(G-lerc-butil-S-propoximetilienil)-2-[6-(1-2tilpropaxi)-3-imino-
22 | [M,2,4]triazolof4, 2-b]piridazin-2-illetancna (92 mg)
w 0 T de | [M+H'] | andlogoe al
W”O 1.005 | 1.012 | LC-MS | 44321 . 13
RS 150 266 [min] (met. d)
N\ 0
N e o |l
o mg my 3,00
Ej. Hidrocloruro dz 1-(Z-terc-butil-4, 5-bis(ciclopropilmetoxi)enil)-Z-[6-(1-
23| etilproposi)-3-imino-[1,2,d4triazola[4, &-b]piridazin-Z-illztancna (112 mg)
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< w 0] Tr  de | [M+H'] analogo  al
@y 2 A 1.0053 | 1.013 | LC-MS | 5365 |&f. 18
OU"‘ ! ow 165 295 [min] (met. a)
/\S mg mg 1,662
Ej. | Sal Jdal Acido trifluoroacétion 2-[5-(1-atilpropoxi)-3-imino-[1,2,triazolo[4, 3-
24 | blpiridazin-2-il}-1-(3-metoxi-S-tifluometilfenil)ztanona (31 mg)
TFA o W o) Tr  de | [M+H'] |andloge al
B 1.008 |.014 | LC-MS | 435, & o
/_§ = Fe 25mg | 34 [min] (met. a)
Pl mg | 1,33
Ej. | Hidrocloruro  de  1-(3-t=ro-butil-G-mztoxifnil)-2-[3-(1-etilpropoxi)-3-imino-
25 | [1,2,4Jtriazolo[4, 2-b]piridazin-2-il)=tanona (176 mg)
W 0 Tr  de | [M+H] |analoge al
L ¢ MG 1.005 | 1.015 | LC-MS | 42&,1 2. 18
o N - ] :
L L TJJ\ 200 258 [min] (met. d)
~ NN 2 mg mg 3,18
Ej. | Hidrocloruro de  1-(3-terc-butil-5-ciclopropilmetoxifenil)-2-[G-(1-=tilpropoxi)-3-
28 | imino-[1,2,4)trazolo[4, 3-b]piridazin-Z-illetanona (152 mg)
- W 0 Tr  de | [M+H] |analogo al
[ R PH}_@? 1.008 | 1.016 | LC-MS | 4&5,& &j. 18
RS 130 265 min mst. d
T\ N J%N’ O/W [ ] ( )
mg mg 3,44
Ej. | Hidrecloruro  de 1-(3-terc-butil-S-ciclobutilmetoxifenil)-2-5-(1-stilpropaxi)-3-
27 | iming-[1,2,dtriazclo[4, 3-b]piridazin-Z-il}ztanona (137 myg)
™ W O Tr  de | [M+H] | anlogo  al
L o o 1.003 | 1.017 | LC-MS | 430,5 gj. 18
a8 150 276 min mzt. a
(SN | et
mg mg 1,58
Ej. | Hidrocloruro  de 1-(G-bencilosimstil-5-terc-butilfenil)-Z-[5-(1-tilproposi)-3-
28 imino-[1,2,4)triazola[4,3-b]piridazin-2-illetancna (122 mg)
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W 0 Tr de | [M+H"] | andloge  al
¢
A 1.005 | 1.015 | LC-MS | 514,56 2. 18
N 200 539 [min] (met. a)
\—@ mg mg 1,53

Ej. Hidrocloruro de  1-(S-cicloheriimetoxi-4, S-dimetoxifznil)-2-[6-(1-2lilproposi)-3-
29 | imino-[1,2,4]triazola[4, 3-b]piridazin-2-iljetanana (76 mg)
o4 o W 0 Tr  de | [M+H"] | andlogo al
o d" \*,fw\ 1008 | 1.019 [ LC-MS | &125 | e 18
/j 98, © U 75mg | 126 | [min] (met.
mg 1,50 a).
Ej. | Hidrocloruro de  2-(6-butosi-2-imino-[1,2,4}triazolo[4, 3-b]piridazin-2-il)- 1-(3-
20 | terc-butil-5-metoximstilfenil)etanona (83 mg)
W o) Tr  de | [M+H'] | andlogo al
NJ . /\\/\ . 1.'D.1O ,1,.‘(_.2” LC'-MS 4'(:,3 €. 18
o b*w 240 347 [min] (met. a)
mg mg 1,33
Ej. Hidrocloruro de 1-(3-cloro-S-metoxifznil)-2-[3-(1-atilpropaxi)-=-iminn-
21 [1,2,4)triazolo[d, &-b]pindazin-Z-illstanona (169 mg)
- 7 W o) Tr  de | [M+H] | andlogo  al
Aj UJ< | 1a08 [ 1621 | LeMs |404,2 |4 13
"lze0 | zos |[min] | (met a)
myg mg 1,28
Ej. |Sal del acido ftriflucroacetico dz 1-(5-terc-butil-3-matil-3,4-dihidro-2H-
R benzo[1,4]eazin-g-il)-2-[6-(1-stilpropoxi)-a-imino-[1,2,4]riazolo[4, 3-
blpiridazin-2-iljetanona (12 mg)
w 0 Tr  de | [M+H'] | anilogo Al
1.008 | 1.022 | LC-MS | 4867,3 2. 6
Z25mg | 37 [min] (met. a)
mg 1,43
Ej. Sal del acido trifluoroacético de 1-(G-terc-butil-4-meloxi-S-morfolin-d-ilfenil)-2-

(B-imino-R-piperidin-1-il-[1,2, 4)triazcla[4, 2-blpindazin-2-ilelanona (30 mg)
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456

1.003 | LC-MS | &03,2
42 [min] (met. a)
mg 1,37

Tr  de | [M*H]

analogo al

2. &

basizas W1y O1 para preparar y caractsrizar los siguientes gjemplios:

De forma anidloga a los métodos anteriores, s2 usaron las estructuras

Nombre

Trde |[M+HT
LCMS

Ej.:
034

Sal del Acida 1-(3-terc-bulil-4-
metoxi-G-morfalin-d-ilfenil)-2-
(&-diztilamina-3-imino-

[1,2,4trizazolo[4,3-kjpiridazin-

2-il)etanona triffuoroacético

Hidraclorura de 2-[6-~(1-
atilpropoci)-3-imino-
[1,2,4triazclo[4,2-blpiridazin-
2-il-1-(Z-izopropil-5-

meto=ifsnil)=tanona

[min]

1,27 | 496,32
(met. &)

1,86 | 42,3

(miat. a)

Hidrocloruro de 1-(3-
ciclohexilnieloxi-5-ataxifenil)-
2-[B~(1-etilpropoxsi)-3-imino-
[1,2,4)triazolol4, 3-b]piridazin-

2-illetanona

1,56 456,4

(et a)

Hidrocloruro de 1-(3-bromo-F-
mzstaxi-fenil)-2-[6-(1-
atilpropoxi)-3-imino-
[1,2,4]triazclol4, 2-b]piridazin-

2-illetanona

1,3 4481
(met. a)

Ej.:

aza

Hidroacloruro diz 1-[3-(3,3-
dimetilbutoxi)-S-metosifenil]-2-
[E-(1-edilpropas=i)-2-irmino-
[1,2,4]trimzadol4, 3-b]piridazin-

2-illetanona

1,52 470,4

(met. a)
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45y

Nombre

Tr de
LCMS

[min]

[M+HT

Ej.:

039

EXG]
o
L] .
e ::‘-“"u--’{; .. ‘,I.;. il
,rl L:.,-’L&n" ) Zr ‘.Iﬁ_'

Hidrocloruro de 1-[3-(5,3-
dirnetilbutosi)-5-eto-ifenil)-2-
{B-(1-atilpropoxi)-3-imino-

[1,2, Nriazolo[4,3-b)piridazin-

2-illetanona

1,56

134,4
(rmet. a)

Ej.:
040

Hidroclorure dz 1-(2-
ciclohexilmetoxi-5-
medaxifenil)-2-[5-(1-
etilpropoxi)-3-imino-
[1,2,4)triazolof4,2-b]piridazin-

2-iljetanona

1,65

Ej.:
N4

oH

O —
. /
NH G
L o. N W L'I Nn
. it Mgy . 15N ¥ Y
] '{ 1 e =y :
~— Ny e Y Bt

Hidroclaruro de 1-(G-broma-
4, 5-dimietosifenil}-2-[G-(1-
elilpropoxi)-3-imino-
{1,2,4)triazolof4, 3-0]-piridazin-

2-illetanona

T
At

478,

(met. a)

Ej.:
042

Sal del acido Z-(5-dietilaming-
Z-imino-[1,2,40riazalo[4,3-
blpiridazin-2-il)}-1-[3-matoxi-5-
(pentafluoro-
sulfanit)fenilletanona

trifluoroacético

1,26

4511

(miet.

=
Fpon
F
k.
Hr-{
PY—f) Sy ""A-"“I""O
S Y i
= Pt — == ey
e St R

Sal dal Acido 1-(3-tere-butil-d-
metoxi-G-morfolin-4-ifenil)-2-
(3-imino-6-morfolin-4-il-
[1,2,4trizzalo4,3-b)-pirid azin-

2-ietanona triflusroacséticon

1,24

10,2

(met. a)

Ej.:
044

Sal del Acide 1-(5-tero-butil-1-
rmztaai-S-rmorfolin-d-ilfenil)-2-

(B-claro-2-imino-3-metil-

(1,2, 4)triazclof4,S-b]piridazin-

Z-ietanona trifluoroacético

| o
yams

ITEA

(me=t. a)
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Nombre

Tr de
LCMS

[min]

[M+HT

Ej.:
n4s

Sal de bcido trifluoracétisg 1-
(3-terc-butil-4-rmeto=i-5-
marfolin-4-ilfenil)-2-(6-
imidazol-1-il-2-imino-
[1,2,4triczola[4, 3-b]-piridazin-

2-ih)etanona

1,12

4911

(met. &)

Ej.:
045

P L]

Hidrocloruro de 1-(5-bromo-
2, 3-dimetoxifenil)-2-[6-(1-
etilpropaxi)-3-imino-
[1,2,4)triazola[4,3-b]piridazin-

Z-iljetanona

479,1

(m=t. 3)

Ej.:
047

(&)

Hidrocloruro de 1-(3-terc-butil-

S-metoi-fenil)-2-{3-imino-G-[2-

q oo
§ i

(met. a)

B m e B -_/';H . [’_ ‘7]. (2'n'lEft‘:!f‘fi&tOf-ji)etgxi]_ ) |
ey [1,2 Hiriazalaf-4, 3-b]-piridazin-
2-il}etanona
o - 1-(3-sloro-4,5-dimetoxi-fenil)- | 1,3 1241
o ¢l 2-[6-(1-atilpropoxi)- (m=t. a)
i A n. Z-imino-[1,2,4]triazalo[4,3-
Oy “{} . !, n e ey g ,
’J [ )4 o ] e gy b]pln'ja-ln'—'ll]':[.:lﬁuﬂ;ﬁ
Sa. S L
EJ' = é Sal del acida 1 -(3-l€'l’ll-lltu[||-4- 1’4; 51 0,4
e S FJ‘Y eloxi-B-marfolin-4-ilfenil)-2- (met. a)
Pty SNy -,_‘N,vx,&w
:u__,’\-w—i;‘,zgrk U t ™ 'l (G'di&t"al'ﬁin-:'—.'z‘.-iniin(.-.-i‘.-rnetil-
N, o [1 ,2,4]tri;:'l:|:y|l:|[4,B_b]pirida:in_
irj‘)l'":'“ 2-ihetanona trifluornacético
Ej.: i Hidroclorure de 1-{3-terc-bulil- | 1,42 I3
e ~et S-(2-matoi-atomi)fenil]-2-[6-(1- (met. )
e J}iﬂl i‘:, l s E'.'[ilpl‘uj[j.(.}(i)-,’j‘,-in*,ino-

[1,2,d)triazolo4, 2-blpiridazin-

2-illetanona
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Nombre

Trde
LCMS

[min]

M+HT

et

Hidrocloruro de 1-(3-terc-bulil-
S-retoxi-fenil)-2-[3-imino-6-(2-
metaoietoxi)-

[1,2,4triazolo4, 3-bpiridazin-
2-illetanona

1,21

33z

(ntet. &)

Ej.: R Hidroclorura de 1-(3-terc-butil- | 1,21 425,3
0&2 S-metosi-retitfznil)}-2-[3-imino- (met. a)
s » e B-(2-miztietoni)-
L\v}w‘-" h i e T [1,2,4)triazalof4, 3-]piridazin-
2-iljetanona
Ej.: . N Sal del acido Z-[G-(1- 1,34 8512
053 " a)L.OH etilpropoxi)-3-irmino- (met. a)
g /_{"_ [1,2,4]triazalof4, 3-b]piridazin-
ot T RS 2-il}-1-[3-miorfalin-4-il-5-
. i W A e
e Pl FF (pentaflucrasulfanil fznil]-
v o |
etanoria trifluoraacética
Ej.: . Sal del acido 1-(3-terc-butil-4- 35 1333

054

’[ﬂ" N—: ”\1__/" \ :

Mo~

Wy

-

miatoi-S-moralin-d-ilfznil)-2-
(B~etloxi-3-imino-S-metil-
[1,2,4trizzolc[4, 3-b]piridazin-

2-ihetanona triflucroacética

{(mizt.

Ej..

085

Sal del acido 2-[6-(1-
stilpropce)-Z-irmino-S-rratil-
[1,2,4]triazolo[d, 2-bipiridazin-
2-il]-1-[3-metoxi-5-
(pentafluoro-
sulfanil)fenilletanona

trifluoroacético

1,41

510,1
(met. &)

Ej.:
056

'j"

del acido 1-(3-lere-butil-1-
n'uelo:-:l-u--mc-rfc-ln’u--,-llferul)-_-
(B-chara-3-imino-
[1,2,4)triazalo-[4, 3-b]piridazin-

2-il)-etanona trifluoroacético

e

4591
(met. a)
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Nombre Trde | [M+HT]
LCMS
{min]
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 1,38 1544
ns7 A-(Z-metosi-metosimetil)fenil]- (met. a)
l . J;m n _—zr _ 2-[E-(1-etilpropaxi)-3-imino-
k Y [1,24triazadald, 2-b)piridazin-
2-ilJetanona
Ej.. ow Hidrocloruro die 2-[6-(1- 1,35 4244
058 “‘é..v etilpropoxi)-3-imino- (me=t. &)
L, " " o ms [1,2,4]triazolal4,2-b]piridazin-
i’\ [ ,L“;" — \u o~ 2-il]-1-[3-(Z-metoxieto<i)-5-
(pentafluorosulfanil)-
fenill=tanona
Ej.: . ‘L ” Sal del acido 2-(6-etoxi-3- 1,25 | 4658,0
059 "W o imino-S-metil- (met. a)
I [1,2,4)triazola[4, 3-b]piridazin-
i —"%:,,?' /\E}Q 2-il)-1-[3-metoxi-5-
— \____z(—“ Tfﬂ:ﬁl’g i (pentafluorasulfanil)fenil)-
. etanona trifluoreacético
Ej. ot Hidracharure de 2-[F-(1- 0,95 5842
060 atilpropasi)-3-imirv- {met. b)
f&éf, [1,2,40trizzalo[4,2-b]piridazin-
T .»i:j‘) \:;1’ 2-il]-1-[3-(3-metoxi-proposi)-5-
v by T (pentaflucrasulfanil)fenil]-
etanona
Ej.: o i Sal diel Acido K H-distil-2-[2- 1,29 855,3
061 ";/U\ON (3-terc-butil-4-metoxi-5- (m=t. a)
o = morioliri-4-il-fenil)-2-oxoelil]-6-
fj:;f \[‘J;'Nn - ¥ :J':'" -~ cloro-3-iming-2, 3-dikidro-
- — = [1,2,4]triazclol4,2-b]-
—_—
piridazina-2-carboxamida
triflucroacética
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Nombre

Trde
LCMS

[M+HT

[min]
Ej.: o Sal del acide N N-distil-6- 1,24 543,0
oK .,-.xl ] " clioro-3-imina-2-12-[E3-metoxi-5- (met. a)
r.
:/é\f‘] i t{..."{"_n (pentafluorosulfanit)-fenil]-2-
F o "'?{ 3—01 ooetil}-2,2-dihidro-
v, M e 1,2, 4ltriazolafd, 3-blpiridaz
e o Pa [1,2,4]triazalof Jpiridazina-
F ° B-carboxamida triflucroacético
Ej.: e Sal del acida Z-(G-til-3-imino- | 1,13 | 438,0
&
a2 F [1,2,4]triazodaf4, 2-b]piridazin- (ma=t. a)
" <y 2-il)-1-[3-mitoxi-5-
vl pentafluorosulianil)fenil]-
= a»—ll\, l/::,F (l a )‘J ]
] Foe etanona trifluoraacétioo
Ej.: F”Ij\ Sal del dcido 1-(3-lerc-butil-4- | 1,27 | 4533
054 ’ mizba<i-5-morfolin-d-ilfenil)-2- (rmet. a)
- B-etil-3-imino-
e o —NH Q\‘ \/““; a\.__'_/ ( - . i - . .
Lo o» = [1,2,4]triazolold, 3-b)piridazin-
< :> 2-il)etanona triflucroacético
Ej.: K Hidracloruro de 1-[2-tzrc-butil- | 1,52 4a3,8
055 \’T S-(F-metoripropo-ifenil}-2-[6- (met. a)
e ,,={' (1-2tilprapaci)-3-imiro-S-metil-
R e P o
L L~ [1,2,4]triazols[4, 3-bpiridazin-
2-illetanona
SIH

Ej.:
R

Hidroclarure de 1-[3-tzrc-butil-
A-(Z-mietoxistovi)iznil]-2-[6-(1-

etilpropoxi)-3-irmina-S-metil-

4344
(et @)

I ITT — N [1, 2, Jtriamole, 2-b]piridazin-
2-illetanona
Ej.: L] Hidracloruro de 1-(G-terc-butil- | 1,63 4580,5

087

Lo 9% 1

B-ciclopropil-matoxifenil)-2-[6-
(1-&tilpropoxi)-3-imino-2-rmetil-
{1,2,4)triazolol4,3-
2-iljetanona

blpiridazin-




GO
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AN
<y
™o

Nombre

Tr de
LCMS

[M+HT

[min}
Ej.: i Hidroclorura de 1-(3-lerc-butil- | 1,52 J40.4
5 ><~ S-metoxifenil)-2-[6-(1- (met. a)
oo ~ atilpropoxi)-3-imino-8-metil-
L AN, !I’fﬂ U*i\,_ﬂ - r. : o
1 e [1,2,4]trizzalol4, 3-b]piridazin-
‘\ %, 'l“‘-'-'u’ % —
\r 2-ilJetanona
Ej.: e Hidrocloruro de 1{3-lerc-butil- | 1,55 4985

DEa ><— E-(F-mztoxi-propoxi)enil]-2-[6- (met. a)
o _,.5?" L\\_ f:‘x . (1-etilpropo=i)-2-iminae-7-metil-
[ [1,2,4iriazoba[4, 3-b)piridazin-
~ T R T E3 e’
2-illetanona
Ej.: “!:. Sal del dcido 2-(5-cloro-3- 1,47 A7

LY ]

g

iming-7,8-dimetil-
[1,2,4trigzolo[4, 3-blpiridazin-
2-i-1-[3-rmetoxi-5-
(pentaflusrosulfanil)-

fenilletanona trifluoroacético

(m=t. a)

Sal del acidao 1-(E-ters-butil-1-
meto=i-S-rmorfolin-d-ilfienil)-2-

(B-clora-2-irmino-7,5-dinetil-

1,57

(me=t. a)

”m,(;-‘;.z g e “y [1,2,4]triazolo[4, 2-bjpiridazin-
T " 2-il)etanona triflucroacético
Ej.: . i Zal del acido N H-dizdil-6- 1,47 5431
072 "EFJ-LOH clora-3-imino-2-{2-[3-metosi-5- (met. &)
. (pertaflucrosulfanil)fenil]-2-
N m{m —_ :j:_:?' “""’. jo ceooedil}-2, 3-dikidro-
N Spresn o J]' e ,:;J-,,F [1,2,4)triazolaf4,2-b)piridazina-
% i g 7T-arboxamida trifluoroacétion
Ej.: . .Ti_ Zal del acida N H-dietil-2-[2- 1,55 | 6583
T el e (3-tzrc-butil-4-metoxi-5- (met. a)
miorfolin-d-il-fenil)-2-axotil]-6-
NW:EL.,JW- e e clora-3-inina-2, 3-dihidro-
= —*;_,:‘j*"“' i, [1,2 4triazolo[d, 3-L]piridazina-

7T-carboxamida triflluoroacético
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Nombre

Tr de
LCMS

[min]

[M+HT

Ej.:
074

b1}

Hidrocloruro de 1-[3-tzre-butil-
A-(B-metoiproposi)fenil]-2-(6-

atoxi-3-imino-7-metil-

0,59

1562

(n'.et. b)

N ) —
P g ““‘*'”,,_J,-"-’o [1,2 Ariszelof, 3-blpiridazin-
2-il)etanona
Ej.: A Hidroclorureo de 1-\[3-ierc-butil- 1,48 34,5
075 5-(2-metorietoxiyfznil]-2-[F-(1- (met. a)
o li'nrm O‘b ‘/—-_—ZR‘ etilpropoxi)-3-imina-7-metil-
T L= [1,2,4]triazolol4, 3-b]piridazin-
2-illetanona
Ej.: o Hidroclorure 1-(G-terc-butil-5- | 0,83 4722

076

metoxi-ienil)-2-[G-(1-
stilpropaxi)-3-imino-7-metil-
[1,2,40trizzoba[4, 2-b]piridazin-

2-iljetanona

(m2t. b)

Ej.:
077

Hidroclorura de 1-[3-tara-butil-
E-(3-hidroci-proposximeatilfenil]-
2-[B-(1-=tilproposi)-Z-imina-5-
Htriazinlo[4,2-b]-

piridazin-2-iljetancna

metil-[1,2,

-
DI
[x(x]

(met. a)

Ej.:
Q75

‘{HH 0\;\“{—:
e B 7 W
e " .
Sl
[+
o A
_ o) (> o)
e
F
(210
i\ -
N—-—N" ‘131 ]r"
F
]
7\]—-‘(; [+ - El;’._
iy l & g -

Sal del acido N N-di=til-6-
etoi-Z-iming-2-{2-[3-metosi-5-
(pentaflusrosulfanil)fenil]-2-
omoetill-2, 3-dikidro-
(1,2,4trizzedof4, -] piridazina-

-

C-carbocamida frifluoroacdtico

108

et

(me=t. a)

=
}3-.. o
“ IM—Py b
& 5 =t T
I F
: & s _(é.‘ -F
i I3 .»‘F! he-3

Gal del acido Z-(3-imino-6-
mietoxi-7,S-dimetil-
[1,2,4triazola[4, 3-B]piridazin-
Z-il)-1-[3-rnetiei-5-
(pentafluorasulfanil)-

fenilletanona trifluoroacética

1,24

162, 1

(m=t. a)
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Nombre

Tr de
LCMS

[M+HT

[min]
Ej.: . ’j\m Sal del azido 2-(G-etaxi-2- 1,32 | 4821
S0 - imira-7, 8-dirnetil- (me=t. @)
MY e [1,2,41triazobal4,3-b)piridazin-
m—— L R S . . .
e S =t S 2-I|)-1 -['B-H”Iétlfvf-il-S-
,>"?"< h-.ﬁ_.&__.ﬁ-; HoF .
7 £ A~ (pentafluorosulfanil)-
fenillatanona triflusroacético
Ej.: s 7/5;% Sal del avida 1-(3-tere-butil-4- | 1,58 | 497,20
D& mietovi-5-maorfolin-4-il-fenil)-2- (mel. a)
e (F-gtouni-3-imina-7, S-dimetil-

[1,2,4)trizzalald, 2-bipiridazin-

2-ihetanaona triflucroacético

Ej.:

022

e
N
TN

Sal del Acido 1-(3-terc-twiil-4-
-morfolin-4-ilfenil)-2-

(6-claro-7-distilamino-3-imiro-
[1,2,4]tria

2-iletancona triflucroacstico

micto=i-5

Zolo[4,3-b]piridazin-

1,40

5302

(m=t. a)

Ej.: ”’&M i Sal dal acido 2-(G-claro-7- 1,32 15,1
W
03532 SR diztilamino-2-imiric- met. a
o oK _)”“ T o l o ( )
== F [1,2,dtriazolo[d, 2-k]piridzzin-
F>ﬁr ~oH /"'{ U,I e
£ Z-il}-1-[3-metoxi-5-
(pentaflusrosulfanil)-
fenilletanona triflucroacético
Ej.: m‘}‘ /‘__{f Sal del acido 2-(7-dictilaming- | 1,65 R25,2
054 AR S Y B-etii-3-imino- (met. 2)
4 vy 6 oyt
. jL el 7 Fa [1,2 4}trizzolol, 2-b)piridazin-
OH N
‘3 . [. 2-il)-1-[3-mataxi-5-
(pentaflusrosulfanil)-
fenilletanona trifluoroacético
Ej.: . chm Sal del acido 2-[6-(1- 1,47 f24,2
055 'y etilpropaosi)-S-imino-7,8- (met. a)
m’{k o dirnztil-[1,2,4)triazalof4,3-
D b NN | :: blpiridazin-2-il]-1-[3-metosi-5-
p R e (pentafluorasulfanil)-

fenilletanona triflusroacético
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Nombre: Trde | [M+HT
LCMS
[min]
Ej.: :3*1"51“”" Sal del dcido 1-(3-terc-butil-4- | 1,52 303
086G metosi-G-rnorfolin-4-ilfenil)-2- (met. a)
:‘j;;/)\ [F-(1-etilproposi)-3-imine-7, 8-
— ‘_ T ""'ﬁ""t',"f,l dimetil-[1,2 ]triazalaf, 2-
=L - blpiridazin-2-illetzanana
trifluoroacéticn
Ej.. . & 2al dal dcido H H-diztil-2-[2- 1,22 69,2
as7 'YKOH (F-taro-hutil-4-metesi-5- (met. a)
e morfalin-4-il-fenil)-2-oxoetil]-6-
_—, W= wfz etoxi-Z-imino-2, 3-dihidro-
:‘:\\;;:/’J i; S | L2 Aazolol -tpiridazing-
7T-carboxamida trifluoroacético
Ej.: ’”‘>r[/(”\o~< Sal dal Acido N H-distil-2-[2- 1,25 g2
N&& e (3-tere-butil-3-ratoxi-5- (met. &)
...,g » miarfolin-4-ilfenil)-2-oxoetil]-6-
"‘I:_N :’ L::/}"’ __:fm\<=;\:; atoxi-2-imino-2,3-dihidro-
o .,7.\.«« LG —'“<N__\> [1,2,4]triazolo[4, 2-b)piridazina-
- i S-carboramida triflucroacétioo
Ej.: T Hidroclorura de 1-[3-tzrc-tulil- | 1,35 470,2
n&5a \ f-(Z-hidrorietosi)fenil]-2-[6-(1- (met. a)
o P stilpropowi)-2-imino-S-metil-
] ;] L N:- '“Ji [1,2,4triazalal4, 3-blpiridazin-
T “\——-Oﬁ
2-illetanona
Ej.: e Hidrocloruro de 1-[3-tero-butil- | 1,23 4542
090 5-(3-hidroxi-propoxiYfenil]-2-[&- (m=t. a)
e /?n c-\§‘ szv . (1-atil-propoxi)-3-ining-9-
| /[ L i;,,I —r »( o raedil-[1, 2, dtriazolal4, 3
T blpiridazin-2-illetancna
Ej.: ™ Hidroclorura de 1-[3-tens-butil- | 1,34 | 4662
091 . A-(G-metaxi-propoxi)fenil]-2-(&- (m=t. a)
oo A% /~=25'— o atoxi-3-imino-2-metil-
" 'E\T);:“:"“' 3 "/0 Wt [1,2,4)triazalo-[4, 3-k)piridazin-
2-iletanona
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Nombre Trde | [M+H]
LCMS ‘

[min]

Ej.: e 0 Sal del acidao 1-[3-=tovi-5- 1,47 ‘524,2

ooz (pentafluoro-zulfanil)ienil]-2-[o- (me=t. a)

|\J/| o ,_;;' (1-etil-propoxi)-3-imino-8-
R S mietil-[1,2,4]irazolo-[4,3-

T S blpiridazin-2-illstanona

trifluoroacético

Ej.: F>Jj'\ Sal del acido N N-disdil-&- 1,28 &332
£
093 F stovi-2-imino-2-{2-[2-metoxi-5- (miet. a)
- (prentaflucro-sutfanil)fenil]-2-
-g. N .':")XH ifp’ﬁf‘F_ﬁ- g - e
- ‘; "J’_;uu e~ — oenetil}-2, 3-dihidro-
e PO [1,2 A]triazolaf4, 2-b]piridazina-

z

S-carboxamida trifluoroacético

Ej.: 'ﬁ/ﬁ\ Sal del acido Z-(3-imino-S- 1,27 4931
0ad metil-f-pirrolidin-1-il- (met. &)

i [1,2,4triazolo-[4,2-b)piridazin-

N *u*"'"’*lv-'-"
D T Zeil)-1-[3-rnetosi-5-

(pentafluoro-
sulfanil)fenilletanona

trifluoroacético

B

Ej.: ﬁ/u‘ Sal dsl doide 1-(3erc-butil-4- | 1,36 A05,3
(«X o1

095 metoxi-G-morfolin-3-ilfenil)-2- (met. a)

(F-imino-B-metil-G-pirrolidin-1-

[t 2‘1'1., N il-[1,2 Airizzolofd, 3-b]-
Y S piridazin-2-il)=tanona

triflucroacético

Ej.: o Hidroclorurs de 1-[3-lerc-butil- | 1,16 425,3
096 e 5-(Z-hidrovi-atosi)fenil]-2-(5- (met. a)
Y etami-3-imino-S-metil-

. bl
MM \r;"l o ,.40\ s J’j ,.\I an
: [1,2,4]triazole-[4,2-b]piridszin-

o ey P
2-il)etanona

=t
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 1,24 | 434,2
na7 5-(Z-hidraxi-=toximeatil)fenil]-2- (m=t. &)
) -—>—‘_ [6-(1-etilpropoxi)-3-iminc-5-
. ) ]K_T/L_'a'“ \«___'.fi_o metil-[1,2,4]triazolaf4,3-

------ \ blpiridazin-2-illetanona
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Nombre

Trde
LCMS
[min]

[M+HT

Ej.:

093

pett|

Hidro
G-(Z-hidrosi-aetodi)fznil]-2-[2-

imino-6-(2-metoxi-1-

cloruro de 1-[Z-terc-butil-

meatoximieil-ato-i)-8-matil-

1,15

EyTe
'UL‘L

(miet. a)

c'r' l "\ om [1,2,dtriazelo[4, 3-b)piridazin-
2-illetanona
(<L)

Hidroclorurs de 1-[3-terc-butil-
S5-(3-hidroxi-propoxi)fenil]-2-[3-
iming-G-(2-metoxi-1-
metosimnetil-etoxi)-2-matil-

[1,2,4)triazola[4,3-b]piridazin-

1,21

516,73

(mi=t. a)

[ ]
2-illetanona
Ej.: oI Hidroclorura de 1-[3-terc-butil- | 0,24 24,3
100 ‘ 5-(3-hidroxi-propoxi)fenil]-2-[6- (ret. b)
” (1-etil-propoxi)-3-iming-
/os S . , Pf
e "“‘[',. Iﬁ P e 7.,5,9, 10-t=trahidro-
s ,Lﬁ‘ A nT e gy
9

[1,24]triazolo]3,4-a)ftalazin-2-

ilJetanona

Ej.:
101

N
AN
ki O ‘r=\)<_
DL . S
-~ = ., P A
W e’ f—4
[ ”:«’ 0

Hidroclorura de 1-{3-ierc-butil-
5-(3-metoxi-propoxi)fenil]-2-[6-
(Z-hidrosi-atoxd)-3-imino-S-
metil-[1,2,4]triazolo[4,3-

bipiridazin-2-iletanona

1,24

4722

(miet. a)

Ej.: . R Zal del acido 2-[E-((F)-zec- 1,05 £10,2
102 Syl butosi)-Z-iming-7, 3-dimetil- (migt. b)
5 Ounl [1,2,4triazalo4, 3-b]piridazin-
jﬁ I%T:-L&N/”Eg Z-il}-1-[3-metoxi-5-
? -*',,:% ol (pentafluorasulfanil)fenil]-
trifluoraacétioo
Ej.: i Sal del Acido 2-[E-((F)-z&0- 1,08 5254
103 "7)LOH butoxi)-3-imino-7,8-dimstil- (met. b)
s oo [1,2,4]triazaio[4,2-bpiridacin-
P A e A (e et B
,,7'&,'1;1/7«;3"“‘ < 2-i-1-(3-terc-butil-3-matoxi-2
> rarfalin-4-i-fznil)ztanona

trifluoraacéticn
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Nombre

Tr de
LCMS

[min]

[M+HT

Ej.:
104

Quiral

Sal del acido 2-[6-((R)-zec-
butowi)-3-iming-7, &-dimetil-
[1,2,4}trizizodol4
2-il]-1-(3-bzr-bufil-d-metoxi-h-

rnorfolin-4-il-fenil)etanona

S-bpiridazin-

trifluoroacético

1,08

ENE 4
(met. b)

Ej.:
104

Hidracloruro de 1-(3-terc-butil-
4-metoxi-5-miorfolin-4-ilfenil)-
2~(6-etoxi-3-iminc-7-metil-

[1,2,4)triazolo[4,2-b)piridazin-

2-ihetanona

135

463,3
(met. a)

Ej.:

106

Hidrowzlarurs de 1-[3-ter-Lutil-
F-(Z-hidroxi-etoxifenil]-2-[5-(1-

etil-propo-i)-3-imino-7,2,9,10-

tetrahidro-[1,2,4]triazolo[2,4-

alftalazin-2-iljetanona

510,53
(mzt. a)

Ej..

107

Hidraclorurs de 2-[6-((3)-32c-
butcsi)-S-imino-7, S-dimedil-
[1,2,4]triazola]4, 3-b]piridaczin-
2-ill-1-[3-metoxi-5-
(pentafluorasulfanilfenil]-

etanona

1,05

810,2

]

(m=t. b)

Ej.:

105

Sal del Adcide 2-(G-diatilaming-
F-imino-S-metil-
[1,2,4trizzalo[4,3-b]piridazin-
Z-il)-1-[Z-mstosi-5-

| (pentaflucrasulfanil)fenil]-

etanona triflucroacético

1,01

405 0

(miet. b)

Ej.:

100

Zal del acido 1-[3-atawi-&-
(peniafluoro-zulianil)fenil]-2-[G-
(1-stilpropoxi)-3-imino-&-metil-
[1,2,d]iriazolal4, 2-b]piridazin-
2-il]propan-1-ona

triflucroacético

1,07

£a0 D
'\.'l.,_

(met. b)
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Nombre

Trde
LCMS

[min]

[M+HT

Qr

Hidraclorurs de 1-[S3-taro-butil-

5-(3-hidro=i-propo<i)fenil]-2-(6-

1,23

442,38
(mi=l. @)

e a";‘ u-’f;N 7 \_{ atoci-Z-iming-2-metil-
*T””‘ _ﬂ“““bu [1,2, 3]trizzolo[4, 2-k]piridazin-
2-i)etanona
Ej.: o Hidrocloruro de 1-[3-tere-batil- | 1,2 1682
111 S-(3-hidroxi-propoziyfenil]-2-(6- (ret. a)
# j< etoxi-3-iming-8,9-dihidro-7H-
e :j ": e “fﬂ e | Giclopeertald][1, 2, tiazolo[4, 3-
T blpiridazin-2-il)etancna
Ej.: it Hidroclorura de 1-[3-terc-butil- | 1,36 4522
112 - E-(E-hidraxi-propo=ilfenil}-2-(6- (m=t. a)
i

T A

eloxi-3-iminn-7,5,9, 10-
tetrahidrio-[1,2,4]triaz:

alftalazin-2-il)etanona

alo[3,4-

Ej.:
113

Al
Jan o T ~
it o ] A7 —. )
I r !il S, g

Hidr.o

J-metoxi-5-morfolin-4-ilfznil)-

clorura de 1-(5-terc-hutil-

2-[6-(1-ctilpropomi)-3-imino-3-
metil-[1,2,4]triazolaf4,2-b])-

piridazin-2-illetanona

Ej.:
114

F F
[ =
« ) 2] e N “.: *
- B Y -
i P— g
ey am SR bacyy” X’NM\
~

Sal del acido Z-(4, 7-disto«i-2-
irmina-[1,2,4)triazolofd, 3-
bipiridazin-2-il)-1-[3-morfalin-
3-il-5-
(pentaflucrasulfanil)ienil]-

etancna triflusroacético

0,91

Ej.:
115

Sal dal dvida 1-(3-terc-butil-4-
meatowi-S-morfolin-d-ilfenil)-2-
(6,7-distoxi-3-imino-

[1,2,4]trizzolof4,

2-ihetanona triflucrozacética

A-blpiridazin-

1,01

513,4
(met. b)
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“H o
L & /
St &

Nombres

Tr de
LCMS
[min]

Ej.:
116

Ik

Hidroclorurs de 2-[6-(1-
atilpropaei)-F-imina-S-mietil-
(1,2, 4]triazalo[4, 3-b)piridazin-
2-il]-1-[3-miarfolin-d-il-5-
(pentafluorosulfanil)fenil]-

etanona

1,05

Ej.:
117

Tt

Hidraclarurg de 1-[S-terc-buiil-
A-(2-hidraxi-etoxi)-4-
medoxifenil]-2-[6-(1-
alilprapaxi)-2-irmina-S-medil-
[1,2,4triazclof4,3-b]-piridazin-

2-ilJetanona

B0, 3

(miet. &)

Ej..

o

Hidrocloruro de 1-[3-ierc-buiil-
5-(2-hidroci-etoxi)-4-
ratoifenil}-2-(G-stoxi-3-imino-
S-medil-[1,2,4]triazola[4,2-

blpiridazin-2-ilyetanona

1,12

45
(met. a)

2

D]

Ej.:
e

[o}]

Hidroclorurs de 1-[3-terc-budil-

5-(3-hidroxipropoxi)-4-

M Ji”\ retoxifenil]-2-(6-2toxi-3-imina-
~asA L L N
g T o 8,9-dihidro-7H-
ciclapentald][1,2,4]triazalo[4,3-
blpiridazin-2-il)stanona

1,(-:.

o
DOx]
[Xx]
L]

(miet. a)

/ﬂ'i

~

Hidroclorurs de 1-[3-ters-butil-

E-(B-hidroxipropasi)-4-

512,32

(met. a) .

bjpiridazin-2-il)atanona

~oa I meto-iferil]-2-(G-etosi-3-imino-
b 7,8,9,10-tstrahidro-
[1,2,d]triazolo[3,4-a])ftalazin-2-
ietanona
Ej.: an Hidroclorura de 1-[3-lzro-botil- | 1,24 454,2
M2 5-(2-hidravietoyi)ienil]-2-(5- (m=t. a)
4 f etowi-2-iming-3, 9-dihidro-7H-
\/o\i&’\ 2 ,[\. '“\o" > ciclopentald][1,2,4]trizzalo[4, 3-
o
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Norbre

Tr de
LCMS

[min]

[M+H'T

Ej.: o Hidraclorurs de 1-[3-terc-butil- | 1,41 £14,2
122 E-(S-hidroripropoxi)-4- (met. a)
., /gH/\/(\EO\ mistoxifenil]-2-[6-(1-
/j g 1 N0 atilpropoxi)-3-imina-8-metil-
[1,2,4)triazola{4,3-b)piridazin-
2-illetanona
Ej.: cH Hidrovloruro de 1-[S-tasrc-butil- | 1,27 4952

5-(2-hidroxietoe-i)-4-
metcxifenil]-2-(G-2icwi-2-imino-
7,5,9,10-tetrahidro-
[1,2,4triazolo]3,4-a)-ftalazin-2-

iNetanona

(met. a)

124

Hidrewloruro de 1-[2-tarc-hutil-
&-(2-hidraozxietoei)-4-
metoifiznil]-2-(G-2tosi-2-imino-
8,9-dihidro-7H-
ciclopentald][1,2,4]triazola[4,2-

blpiridazin-2-il)etanona

1,21

454,2

(rmet. a)

Ej.:
125

o

Hidraclorurs de 1-(3-ters-butil-
S-ciclopropil-metorifenil)-2-(6-
atoxi-Z-iminc-S-metil-

[1.2,4)triazolo-[4, 3-b}piridazin-

2-iletanona

1,4

J38,3

(met. a)

Ej.:
126

Hidroclarura de 1-[3-terc-butil-
S-(Z-meto=imetileto-i)enil]-2-
[E-(1-edilpropo-i)-3-imino-3-
mstil-[1,2,4]triazol-[4,2-b]-

piridazin-2-illetanona

1,45

Ej.:

~
=t

Hidrocloruro de 1-[3-lenc-buiil-
E-(Z-rmatosi-1-
miztoimadilatai)fenil]-2-(6-
etoxi-2-iminc-8-metil-
[1,2A)trizzola[4,3-b]piridazin-

2-ietanona

i :..l
o
ye?

C o
DL

(met. a)
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Normbre

Tr de
LCMS

[min]

[M+HT

Ej.:

i
atar

I3

Hidracloruro de 1-[3-terc-butil-
L-(2-hidrosi-etowi)fenil]-2-(6-
etoi-2-iming-7,5,9,10-
tetrahidro-[1,2,4]triazcla(2,4-

alftalzzin-2-il)=tanona

48,2
(rrizt. a)

TEA

¥ F.;:;F

Nll :. ._.' r

Sal del acido 1-[Z-=toxi-5-

(pentafluors-sulfanil)fznil]-2-[G-

(1-etilprapoxi)-3-iming-7,8-
dimetil-[1,2,4)triazolof4,3-

blpiridazin-2-iljetanona

triflunroacatico
Ej.: ‘\im Sal d= 4cidg 2-[6-(1- 1,06 | 565,3
130 T - etilpropoxi)-3-imino-7, 8- (rn=t.
l\“!,” " ,g:" " 7 dimetil-[1,2,4)triazolo[4,3- b)
I’I i ,.~> blpiridazin--i-1-[3-marfolin-4-
- iI-5-(pentafluarasulfanil)-
fenilletanona trifluoroacético
Ej.: e Hidroaloruro de 1-(3-terc-butil- | 1,09 £25.4
131 j“ . w- d-riztoxi-5-morfolin-d-ilfenil)- (miet
et 2-(B-eto=i-7, B-diztil-3-imino- k)
rlj)b (—,\ [1,2,4triazolold, 2-b]piridazin-
2-il)etanona
Ej.: 2-3;":" 3al del acido 1-(3-lerc-butil-d- | 1,06 | 11,4

By
\.'h

mztosi-5-morfolin-4-ilfznil)-2-
{G-eto=i-7, S-dimetil-3-[(E)-
rrstiliming]-[1,2,4)trizzol o4, 2-
blpiridazin-2-il}etanona

triflucroacético

(met.
b)

(-1}

Hidroclorura de 1-[3-ters-butil-
£-(A-hidrocibutei)-4-
meto-ifenil}-2-[6-(1-
etilproproei)-3-imina-8-medtil-
[1,24]triazolo[4,

2-illetanona

--t-]plnda:m-

1,42

(met. a)
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Noribre Trde | [M+HT
LCMS

[min]
Ej.: i Hidrocloruro de 1-[3-terc-butil- | 1,16 4423
134 e ;{-,T S-(2-hidroistoximetil)fenil]-2- (met. &)
o w A S-f ) (G-etoi-Z-imino-S-metil-
l*: 1.’““, ‘—{'-d
[ " [1,2,4]triazalo[4, 2-b]piridazin-
2-iletanona
Ej.: - Hidrocloruro de 1-[3-terc-butil- | 1,4 495,2
135 sl A-(4-hidrox ibutosi)fenil]-2-[6- (met. a)
- y " l:,'l;:f‘g o (1-ctilpropo:i)-3-imino-S-nietil-
! [1,2,4]iriazalaf4, 3-h]piridazin-
2-illetanona

Ej.: = Hidroclorurs de 1-(3-terc-butil- | 1,11 494
136 . /_'{? d-matoxi-S-morfolin-3-ilfenil)- (met.
pr et ",_;\ " 2-(7 EB-diciclopropil-G-etoxi-3- b)

£ irnine-[1,2,4]triazolo[4, 3-

blpiridazin-2-ietanona

Ej.: e Hidroclorure de 1-(3-terc-butil- | 1,15 | 553,4
a7 N e /={"b J-meetoxi-5-miorfolin~d-ilfanil)- (=t
) P il o 2-(B-etoxi-G-iming-7, 5 b)
A by T

O diiznpropil-[1,2,4triazolo[4,3-

blpiridazin-2-il)etanona

Ej.: "“‘li"‘" Sal del acido 1-(3-terc-butil-4- | 1,11 5204
KN matoei-S-marfolin-4-ifenil)-2- (miet.
[B-edil-6-(1-etilpraposi)-3- k)
imirs-[1,2,d1triazolof4,3-
‘ — Blpiridazin-2-il]=tanona

trifluoroacético

fad

Ej.: ,*ﬁ\“ Sal del dcido 1-(G-terc-butil-3- | 1,04 497

134 matoxi-S-morfalin-4-ilfenil)-2- (miet.
e o = (Fmztixi-S-til-3-imino- h)
foo Lot “‘5 [1,2,Atriazola[4, 3-b)piridazin-
e

2-ihetanona triflucroacétion
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Nombre

Trds
LCMS

[min)

[M+HT

Ej.:
140

b
S\
W,
e

Sal del Acide 1-(E-lzrs-butil-3-
metowi-5-morfalin-4-ilfznil)-2-
[7, e-diciclopropil-6-( 1-2til-
propoi)-2-imino-
[1,2,driazolal4, 2-b]piridazin-

2-illetanona triflucroacético

1,16

51,3
(net.
k)

Ej.:
141

rrrrrr

Sal del &cido 1-(G-lerc-butil-4-
micto=i-S-morfolin-4-ilfenil)-2-
[6-(1-etilpropoxi)-3-imina-7,5-
diizapropil-[1,2,4]triazolo[4,3-
b]-piridazin-2-iljetanoana

triflucroacético

RG5.5
(rmat.
k)

Sal del Acido 1-(3-terc-butil-4-
metowi-5-rmorfolin-4-ilfznil)-2-
[7, &-distil-&-(1-atil-propoxi)-3-
irnina-[1,2,4triazolaf4, 3-b]-
piridazin-2-iljetanona

trifluoroacético

1,14

7T 4
(imiet.
b)

Ej..
143

Sal del acido 1-(3-terc-butil-4-
mieloxi-G-rmorfolin-J-ilfenil)-2-
[T-edil-G-(1-stilpropos=i)-3-
imino-[1,2,4]triazola4,3-
blpiridazin-2-il}stanona

triflusroacético

£39,4
(miet.
h)

Ej.:
144

Zal dezl dcido 1-(3-ero-butil-4-
metoxi-G-rmarfolin-d-ilferil)-2-
(G-elowi-7-=til-3-imino-
[1,2,3]triazalefd, 3-b]piridazin-

zZ-il)=tanona trifluoroacétion

1,04

4973
(rmt.
b)

Ej.:
145

Hidroclarurs de 1-[3-1ers-buiil-
E-(3-hidrasi-praposimetil)fznil]-
Z-(B-ebari-3-imino-2-metil-
[1,2,4]triazolod, 3-blpiridazin-

2-il)etanona

1,19
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Nombre

Trda | [M+H']
LCMS

[min]
Ej.: '3’;’)1"" Sal del acido 1-(3-lerc-butit-4- | 1,11 5514
146 metoxi-5-morfolin-d-ilfenil)-2- (miet.
! o [B-ciclopropil-6-(1-ctilproposi)- b
\']/‘ el ._f" N T e . )
IO e e, 2-imino-[1,2,4]triazolof4,3-
4—.],/ i :"“X
S blpiridazin-2-illztanona
trifluoreacetico
Ej.: ' ) Gal del Gcido 1-(3-terc-butil-4- | 1,132 R34
147 ’ metoxi-S-rnorfolin-4-ilfenil)-2- (miet.
lj) e b \ [6-(1-etilpropaxi)-3-imino-5- b)
‘“L:/‘;«N ____\‘— igopropil-[1,2,4triazolo[4,2-b)-
i, piridazin-2-il)etanona
trifluoroacética
Ej.: i Sal ded Acido 1-(3-terc-tutil-4- | 1,12 553,4

143

meto=i-SG-marfalin-3-ilfenil)-2-
{6-(1-=tilpropaxi)-7, 3-dimetil-2-
[(E)-rmztiliming]-[1,2,4]trizzolo-
[4,3-blpiridazin-Z-il}etanona

triflucroacético .

(met.
b)

Ej.:

Sal del azidio 1-(3-ierc-butil-4-

149 matoxi-S-morfolin-4-ilfenil)-2- (met
\j'k Y N (6-distilamino-3-irmino-7,8- k)
M -
e dimiedil-[1,2,4]triazolo[4,3-b]-
\——-\‘.m\
(s piridazin-2-il)etanona
trifluoroacético
Ej.: }T{}LW Sal del acido 1-(G-terc-butil-4- | 1,05 02,3
180 miztoi-S-morfalin-4-ilfenil)-2 (met.
e /_:;7: (B-ciclopropil-G-atoxi-3-imino- b)
[ o imee T e (1,2, Aftriazaln[4, 3-blpiridazin-
Py -

2-ihetarona triflucroeacética

Ej.
151

Nl
T,

Sal del acido 1-(3-lerc-butil-4-
rigtoxi-5-morfolin-4-ilfenil)-2-
(G-etowi-J-imir-S-isopropil-
[1,2,d)triazolof4, 3-b]piridazin-

2-i)etanona triflucroacétion

1,07 | 5114
(met.
b)
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Nomibre

Tr de
LCMS
fmin)

[M+H'T

1. ]

Hidrozlorurd de A-[3-ier-tatil-
5-(3-hidroxi-2,2-
dimetilpropoei)-4-metoi-fenil]-
2-[5-(1-etilpropiaei)-S-imiro-5-
miztil-[1,2,4]triazolo-[4,2-

blpiridazin-2-illetanona

1,5

52,3

(met. a)

Ej.:

G

Hidroclaruro de 1-[3-terc-butil-
&-(3-hidroxi-2,2-
dimetilpropo=i)fenil]-2-[6-(1-
elilpropoxi)-3-imino-g-rmetil-
[1,2,d4]iriazolo[d, 2-b]piridazin-

2-illetanona

148

E1Z,3

(met. a)

Ej.:
154

Sal del acida 1-(3-izre-buiil-4-
metoxi-G-rmorfolin-d-ilfenil)-2-
(G-=toxi-7-=til-2-imino-S-mietil-
[1,2,4)triazolal4,3-b)piridazin-

2-il)etancona triflucroacétion

1,07

5114
(met.
h)

Ej.:

155

Hidrawlorurs de 1-(3-terc-butil-
A-mztoxi-B-miorfolin-4-ilfznil)-
2-[7-ciclapropil-6-(1-
etifpropaxi)-3-imino-
[1,2,4)triazolol4, 3-b]piridazin-

2-illetanona

1,12

551,4
(m=t.
b)

Sal dal acido 1-(3-tero-butil-4-
rmiatoxi-G-rnorfolin-A-ilfenil)-2-
[e-(1-etilpropsi)-3-irnine-7-
isopropil-[1,2,4jtriazolo[4, 3-
blpiridazin-2-illetanona

trifluoroacético

1,13

(st
k)

Sal del acido 1-(S-lerc-butil-4-
metoxi-G-rmarfolin-4-ilfenil)-2-
[7-&til-6-(1-=tilpropoxi)-3-
imino-8-rnetil-

[1,2,4]iriazola[4,3-b]piridazin-

" 2-iljetanona trifluoroacético
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Nombre Trde | [M+H]
LCMS
[min]
Ej.: e i 3al del acido 1-(5-lerc-butil-4- | 1,07 511,4
183 "~ mistoxi-H-rnorfolin-3-ilfenil)-2 (met.
PR :\ (G-etowi-5-atil-3-imino-7-metil- k)
?er\_ — [1,2,4]trizzolo[4, 2-bpiridazin-
{\) 2-il)ztanona trifluoroacético
Ej.: i Hidroclorurs de 1-[3-lerc-butil- | 1,03 4344
159 L J | B-(2-hidroxistosi)fenil]-2-[2-atil- (mat. -
. N, . . W om et
" < 6-(1-=tilpropoxi)-3-imino- b
a5 L !
5/*',«—' =y (1,2, d]irizzolofd, 3-b]piridazin-
2-illetanona
Ej.: oif Hidrocloruro de 1-[3-terc-butil- | 0,25 442,35
160 . 5-(2-hidroxi-stosi)fenil]-2-(6- (=t
J J' ol atoni-G-etil-3-imino- b)
r \'l' f‘é._{f /—cau
o o Atrazalal 4, 3-bpndazin-
/.l " [1,2,4)triazolal4,2-b]piridazi
2-il)etanona
Ej.: £in Zal del acido 2-[6-(1- 0,84 540,2
161 . etilpropoxi)-3-imina-3-metil- (met. b)
R 1,2 Altriazolal4, 3-b]piridazin-
o, ,==<‘? [,,]aJJ[’.]p.d
f,,] i ,T.;ﬂ»\.-.,;\ "). \ P Zeil]-1-[2-(2-hidroxistoxi)-5-
g b pentafluorozulfanil)-
J T B
fenilletanona triflucroacético
Ej.: - Hidroclorura de 2-(F-atoi-3- 1,25 | 8122
162 b imine-7,2-dimetil- (met. a)
rr )32“” ~'—§\’ [1,2,4iriazolo[4,3-b]piridazin-
R Ry
,,[...T_.l:_! ol \“"‘, o 2-il)-1-[2-(2-hidroeietoe)-5-
(pentaflucrosulfanil)-
fenilletanona
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 0,97 456,32
1E3 T‘" S-(z-hidrosiety-ifenil}-2-{6- (met.
:;l" O ‘l . eloxi-7,&-dimetil-3-[(E)- b)
IR G B metiliming]-[1,2,4]iriazalo[4, 3-
\ blpiridazin-2-il}stanona
piric
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Nombre Trdde | [M+HT]
LCMS
[min]
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 0,94 1423
164 5-(Z-hidrosietoxi)enil]-2-{&- (met.
" (E N etoxi-5-rmatil-3-[(E)- b)
{”_"I/-\'I‘v"x.u’ x;/-\:a’\/' ’-t‘l.”.‘- 1 "41..-_'1‘ 4 a
et meti |||||l'|-.~]-[ 2 triazalol4,3-
= blpiridazin-2-ietanona
Ej.: B Hidracloruro de 1-[3-terc-butil- | 0,82 72,2
165 I‘ S5-(2-hidraxietoxi)-4- (m=t. b)
waonld 0 P . rnetcifenil]- 2-(G-atoxi-2-imino-
fw*fﬁa“”~' 7 & dimail[1,2,4]triazolald, -
blpiridazin-2-il)etanona
Ej.: cH Hidroclorura de 1-[3-tere-butil- | 1,035 | 500,3
166 5-(3-hidroxipropoxi)-4- (met.
oo -_-_->(_ mietsifenil]-2-(G-atoxi-7-=til-3- k)
- “'0\ M. e Y /' N 0
L\ g — \‘—w‘\a \ irnino-a-metil-
[ 1 -\ﬁo [1,2, 4]trizzolal4, 2-bpiridazin-
H
2-iletanona
Ej.: oI Hidroclorurs de 1-[3-lerc-butil- | 0,95 456,3
167 S-(Z-hidroxietoxiyenil]-2-(6- (me=t.
r o >”_ atoni-7-2til-Z-imino-3-mietil- b)
l\ J.-. - _j“"ﬂ [1,2,4)triazolo[4, 3-b]piridazin-
r T 2-il)etanona
Ej.: “r Hidroclorurs de 1-[3-terc-butil- | 0,95 16,3
1@3 \‘_ E-(5-hidraxiproposi)-4- (miet.
- Lo P Y 2 metoxifznil]-2-[G-afoxi-5-(1- b)
ey __/ =
T Sy L‘ hidro~i-1-rnetil-etil}-3-imino-
t \—\n [1,2,4]triazalo[4, 3-b]piridazin-
2-illetanona
Ej.: o Hidrocloruro de 1-[3-tzr-butil- | 1,04 R0,
169 A-(3-hidraxipropoxi)-4- (met.

L w ﬂ_;‘ -

o

rnetoifenil]-2-{3-[(E)-
ciclopropilimino]-G-stoxi-7,3-
dimetil-[1,2,4]triazolo[4,3-

blpiridazin-2-illetancna

1)
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Nombre

Tr de
LCMS

[M+HT

Hidroclorurn de 1-[3-terc-butil-
5-(3-hidraxipropoxi)-4-
nietoxilenil]-2-(G-eloxi-3-imino-
S-igopropil-[1,2,4]triazolo[4,3-

blpiridazin-2-il)etanona

500,32
(met.

)

Ej..
171

Hidrocloruro de 1-[3-terc-butil-
A-(Z-hidraxietosiyienil]-2-(5-

Elosi-2-imina-2-isopropil-

(1,2, 4triazalal4,3-b)piridazin-

2-ihetanona

1,00

456,3
(met.
h)

Ej.:
172

Hidrcoloruro de N H-dieiil-2-
2-[E-tere-butil-5-(2-
hidroxietoxi)fenil]-2-ooetil}-2-
irninc-g-metil-2, 3-dihidro-
[1,2,4)triazola{4, 3-b]piridazina-
G-carboxamiida

0,74

Hidrocloruro de 2-(6-eioei-3-
etil-2-imino-[1,2,4]triazolof4,2-
blpiridazin-2-il)-1-[3-matoxi-5-
(pertaflusrozsullfaind)fenil)-

etanona

1,02

Ej.:
174

Hidrocloruro de 1-[3-ters-butil-
S-(3-hidroxipropaxi)-4-
rivztocifenil]-2-(8-ato-i-S-elil-2-
irmiro-[1,2, triazolof4,3-

blpiridazin-2-il)=tanana

1,00

485,3
(met.
b)

Ej.:
175

Hidrowlorura de 1-[2-lzrs-butil-
6—(2-n‘-et«:;:-:i-et(.:-:~2i)piridir.—4-i|]-
2-(B-2toxi-3-imino-7, &-dirmstil-
(1,2, 4)triazoln[4, 2-b]piridazin-

2-il)etanona

DO
DA

-y

(m=t. b)




0004§J

-215 -

Nomibre

M+HT

[min]
Ej.: cH Hidrcolorura de 1-[3-terc-butil- | 0,22 70,2
176 \ﬁ 5-(4-hidroxibutoxiYenil]-2-(&- (med. b)
etoxi-3-irmino-7,8-dimetil-
wa n H (/J o O [1, 2 Airiazala[4, 3-b]piridazin-
ST T ° .
| | 2-il)etanona
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 0,66 500,3
178 B-(4-hidroxibutowi)-4- (met. b)
- 20\ m&towifenil]-2-(B-2toxi-3-imino-
\/°\4”‘~J<N/ e ho 7 S-dirnetil-[1, 2, 4triazolof4, 3-
JYKN/ © blpiridazin-2-il)etanona
Ej.: e Hidroclorurs de 1-[3-terc-butil- | 009 | 3225
179 &-(2-hidraxi (met.
O, /"\N//7’4 \< etosifenil]-2-{3-[(E)- k)
J;rk\u) ciclopropilimina}-G-atoxi-7, 8-
° o—\_OH dimetil-[1,2,4]triazolo{4,3-
blpiridazin-2-il}etanona
Ej.: QH Hidrocloruro de 1-[3-lerc-butil- | 0,59 486,32
180 5-(3-hidraxipropoxi)-3- (met.
mietesifenil}-2-(G-atoxi-7-atil-3- k)
~L° imino-[1,2,4)triazcla[4,2-
~o b)piridazin-2-il)ztanona
Ej.: aH Hidrocloruro de 1-[3-taro-butil- | 0,56 4322

5-(4-hidros<ibataxi)-4-
retoxifenil]-2-(f-atoxi-2-imino-
S-metil-[1,2,4triazolo[4,3-

blpiridazin-2-il)ztanana

SRR

(met. b)

Hidroclorrs de H-elil-2-{2-[3-
terc-butil-5-(2-
hidrosietoxi)fenil]-2-¢ro-2til}-3-
imino-s-metil-2, 3-dihidro-
[1,2,4])triazalo[4,3-b])-

piridazina-G-carboxamida

—
0,74

AEE

LULRUL N

(m=t. b)
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Noribre

Tr de
LCMS

[min]

[M+HTT

1t

o uR o3,
“-.'/u‘\, /,'\“..oél ( “ as
|

= R N S
g T R e
lﬁ’)&:" Aj

Hidroclorura de W N-dimetil-2-
2-[3-tero-butil-5-(2-
hidrocistosi)fenil)-2-oo-atill-3-
imino-g-meil-2, 3-dikidro-
[1,2,4]triazolof4, 2-b]piridazina-

6-carboxamida

=
(W)

45853
(met. b)

Ej.:

il

Hidracloruro de H-metil-2-{2-
[E-tzrc-butil-5-(2-
hidroxieto-iffenil]-2-0xo-=til}-3-
imino-g-nuztil-2, 2-cdihidra-
[1,2,4]triz

G-carboxamida

zolo[4, 2-b]piridazina-

441,2
(met. b)

Ej..

186

R

Hidroclorura de 1-[3-ters-butil-
S-(3-hidroxipropao=i}-4-
metoxifznil]-2-(G-dietilaming-3-
imireo-7,8-cimatil-

[1,2,4)triazolof4, 3-k)piridazin-

13,4
(met.
b)

2-ihetanona
Ej.. i Hidrocloruro de 1-[3-tarc-bulil- | 0,98 AN
187 . S-(Z-hidroxistosi)enil]-2-(6- (met.
e
I é!m G, _\')‘ dietilamino-3-imino-7,5- b)
~_o w8 ; o
- l L e Wt Rl dimedil-[1,2,4)triazolaf4,3-
P e g 0wt
T b)piridazin-2-ily=tanona
Ej.: a Hidracloruro Jd= 1-[S-lers-butil- | 1,00 492,35
38 . E-(F-hidroxiproposi)-4- (met.
I J?" 'y g ;Q metoeifenil]-2-(S-ciclopropil-6- b)
[ A= A
e Sy SNl atoxi-3-imino-
X [1,2,4triazolof4,3-k]piridazin-
2-il)ztanona
Ej.: CiH Hidroslorurs de 1-[3-tarc-butil- | 0,96 454,23
189 A-(Z-hidrosietoxiyfenil]-2-(5- (Mt

(0\[’ kj\ J—";’ T
Cpt

ciclaprapil-G-stosi-3-imino-
[1,2,4]riazolo-[4, 3-b]piridazin-
2-il)etanona




-217 -

Nombre

[M+H']

L

Hidrocloruro de 1-[3-tzrc-butil-
E-(3-hidroeiproposi)-4-
metoxiferil]-2-(5-2loxi-3-irmino-
S-metil-[1,2,4]triazolo[4, 3-

blpiridazin-2-i)etanona

4700

e

(m=t. b)

Lehi]

metosifenil]-2
“ 7. 5-dimetil-[1, 2, dtriazola[4, 3-
hlpiridazin-2-il)=tanona

Hidroclorura de 1-[3-terc-butil-
B-(3-hidroxipropoci)-4-

-(G-ztoi-3-imino-

0,55

456,2

(rm=t. )

Ej.:
192

GIH

Hidro
E-(2-hidroxietoxi)-4-

metaxifznil]-Z-

cloruro de 1-[3-terz-butil-

(8-

ciclopropitmatoxi-2-imino-8,9-
dihidro-7H-ciclopentald]-
[1,2,4]triazalo[4,2-b]piridazin-
2-il)stanona

D
[Xad)

i}
o]

10,2
(met. b)

o

oy

w
(

i3
T ﬁ/"{_ .

metil-[1,2

Hidracksruro de 1-[3-terc-bulil-
F-(2-hidroxietoxi)-4-
metoxifenil]-2-(6-
cicloprapilmeioxi-S-imino-2-
JAtriazalof4,3-b)-

piridazin-2-il)etanona

Ty G
0,83

484,2
(met. b)

Ej.:
194

., OH

imino-7,
[1,2,4]triazolo[4,3-b)-

piridazina-6-carboamida

Hidroclorurs de H-etil-2-12-[=-
terc-hutil-5-(2-
hidraeiataifenil]-2-oxo-atil}-2-

S-dimedil-2, 3-dihidro-

L
~J
)

58,2
(m=t. b)

Ej.:
195

OH

o, M

Hidracloruro de N-matil-Z2- -
[3-terc-butil-5-(2-

hidroieto: i)fenil]-2-omo-etil}-2-
imire-7, S-dimatil-2, 2-dihidro-
[1,2,4]triazola-[4,2-b]-

piridazina-6-carboramida

468,23
(mie=t. b)
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Nomibre

Trde
LCMS

[M+H')"

[min]
Ej.: o Hidrocloruro de 1-[3erc-butil- | 0,93 | 440,23
196 5-(1-hidroxi-1-matiletil)f=nil]-2- (met.
Nt O _>'T (G-etoi-3-imino-7,8-dimetil- b)
B :N“j;j‘;ww \,__Q}{— [1,2,4iriazclo[4, 2-b]-piridazin-
e 2-ihetanona
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 1,06 5144
197 ; S-(3-hidroxipropasi)-4- (mzt.
s ;,'.,__W‘;.f" " N=;>~f mistoifenil]-2-(G-etoxi-7, 8- h)
- »T/]L“-“" he dlietil-3-irnina-
[1,2,4)triazalo[4,2-b)piridazin-
2-il)etanona
Ej.: il Hidraclorura de 1-[3-terc-butil- | 1,02 470,32
165 . E-(Z-hidrovi-etoniyienil]-2-(5- (met.
T A wk etoxi-7, B-diedil-3-iminc- b)
R L [1,2,4triazolo[4, 2-blpiridazin-
- "J 2-iletanona
Gj.: e Hidroclarura de 1-[3-terc-butil- | 0,57 5123
199 S-(A-hidroibutoxi)-1- {met. b)
&v‘o' . :'f ' Illo o retovifenil]-2-(6-

ciclopropilmetoxi-3-iminag-6-
metil-[1,2,4]triazolof4,3-

blpiridazin-2-ietanona

Ej.: u Hidrocloruro de 1-[3-terc-batil- | 0,31 4542
200 \r( E-(2-hidrovi-atoxi)fenil]-2-(6- (met. b)
ciclopropilmetoxi-3-iming-6-
1] z
&‘D """'l'*ﬂ (Ju v matif-[1,2,4]triazalof4, 3-
s ] bjpiridazin-2-il)etanona
Ej.. <t Hidraclorura de 1-[3-terc-butil- | 0,35 480,2

201

S-(2-hidraxistoxi)fenil]-2-(4-
ciclopropiimeatosi-3-iming-8,9-
dihidr:.-TH-dczlc»pent&[d]-

(1,2, Htriazalold, 2-bipiridazin-

2-il)etanona
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Nomibre

[min]
Ej.: o Hidrocloruro de 1-[3-terc-butil- | 0,287 498,2
20z S-(2-hidrovietosi)-3- (m=t. b)
Aon. mstoxifenil]-2-(6-
A - “""'r};" g r' ‘I R ciclopropilmetosi-2-imins-7, 8-
)\\ N " H e g 28 [ D ] &l =) OOV N T TT R DO
: ‘[J‘“' : dimetil-[1,2,4)triazola[4, 3-
b]piridazin-2-il)etanona

Ej.: Gil Hidrocloruro de 1-[3-terc-butil- | 0,86 4652

203

A-(G-hidroxipropo=i)-3-
miztoxifenil]-2-(6-
ciclopropilmetowsi-S-imino-g-
metil-[1,2,4]triazalof4, 3-b]-

piridazin-2-il)etanona

(met. b)

cH

Hidrocloruro de 1-[3-terc-butil-
B-(3-hidroxipropoxi)-3-
metoxifenil]-2-(6-
siclopropilmatoxi-3-iming-3,9-
dihidro-7H-ciclopentald)-
[1,2,4]triazolo[4, 3-blpiridazin-

2-il)etanona

(]
D)
[

(met. b)

L]

Hidroolorurs de 1-[3-terc-butil-
A-(E-hidroxipropoxi)fenil]-2-(&-
ciclapropilmetosi-3-imina-o-
mstil-[1,2,Atriazols[4,3-

b]piridazin-2-il)etanona

45,2

(mist. b)

=
o=f
kY

Hidrozlorurs de N-medil-2-{2-
[S-tero-butil-5-(2-hidroviztoxi)-
d-mztoeifenil}-2-oxoetil}-3-((E)-
atilimino}-7,5-dimetil-2,3-
dihidro-[1,2,4]triazola[4,2-b]-

piridazina-G-carbo-amida

0,70

-
518,53

(mzt. b)
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Nombre

Tr de
LCMS

[M+HT

[min]
Ej. o Hidracloruro de N-atil-2-{2-[3- | 0,77 515,23
207 terc-bulil-5-(2-hidrosietosi)-4- (miet. b)
ji " j/< i retoxifenil]-2-oxnstil}-7, 8-
Ny “-If‘-»-.,---*-;n [’ oA dimetil-3-[(E)-mictiliming]-2,3-
*-‘IV‘L’*-N’ ! dihidra-[1,2,4]triazoln(4, 3-
blpiridazina-6-carbozamida
Ej.: re Hidrocloruro dz H-medil-2-f2- 0,75 495 2
205 [S-tarc-butil-5-(2-Fidroxietoxi)- (met. b)
<~
e d-rmetoxifenil]-2-oxoetil}-7,2-
g N" d . . oA . e ~
. . T,Nﬂ“"f.{: s . dirnetil-3-[(E)-rm=tilimino]-2,3-
/'T ! e Q dihidrio-[1,2,4]triazolo{4,3-
blpiridazina-G-carbo~amida
Ej.: o Hidrocloruro de 1-[3-lerc-butil- | 0,35 4222
209 E-(4-hidrecibutoxi)ienil]-2-(6- {(m=t. b)
W j( ciclopropilmetoxi-3-iming-5-
& o d [ . N
Y "‘ e ﬂ~ sy e metil-[1,2, 4]triazolo[4,3-
i oy’
blpiridazin-2-il)etanona
Ej.: ClH Hidracloruro de 1-[3-terc-butil- | 1,02 00,4
210 5-(B-hidroxipropoxi)-3- (met.

metoxifenil]-2-(5-etoxi-S-atil-3-
imino-7-metil-
[1,2,4)triazolo(4,2-b]piridazin-

2-il)etanona

b)

Ej.:
211

cm

Hidrocloruro de 1-[3-ters-butil-
E-(S-hidraxiproposi)-4-
meto-ifenil]-2-{G-etoxi-7,8-
dimetil-3-[(E)-2,2,2-
trifluoraetilimino]-
[1,2,Atriazclo[4, 3-b]piridazin-

2-il}etanona

1,04

(met.
k)
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Nombre

Trde
LCMS

[min]

[M+HT

Ej.:

oo

citl

Hidracloruro de 1-[3-terc-butil-
5-(Z-hidrosietoviyfenil]-2-{6-
etoi-7,5-dimatil-3-[(E)-2,2,2-
trifluoroetilimina)-
[1,2,4triazolal4, 3-b)piridazin-

2-illetanona

1,01

524,3
(met.
b)

Ej.: om Hidraclorurs de 1-[3-terc-butil- | 1,02 500,94
213 . A-(Z-hidrovieto-i)iznil]-2-{&- (=t
A y&o #tevi-7, S-dimatil-3-[(E)-2,2,2- b
Xoj;?-"y ° - P trifluaro-ctilimirs]- © )
..,o/ [1,2,4trizzolo[4, 3-b)piridazin-
2-il}etanona
Ej.: ciH Hidroclorurs de 1-[S-terc-butil- | 1,02 00,3
214 B-(2-hidraxi-propo-i)-34- (met.
o S ));l: / 7 :> o n"ne.ﬁt'f-:i:ifenil]:z—(:&:-imin«:»-?,E;- h)
; — 4 0 dimetil-B-propoxi-
HO [1,2,4)triazalo[4, 2-b]piridazin-
2-i)etanona
Ej.: e Hidroclorura de 1-[3-terc-butil- | 0,98 4563
218 A-(Z-hidroxistoxi)iznil]-2-( - (met

imina-G-isopropo=i-7,8-dimetil-
[1,2,4]iriazolo[4, 3-b]piridazin-

2-il)etanona

Ej.:

216

CIH

Hidroclorurs de 1-[3-ters-butil-
E-(Z-hidroxietoxi)fenil]-Z-(3-
imine-7, A-dirmetil-6-propoxi-
[1,2,4)trizzobal4, 3-b]piridazin-

2-il)ztancona

456,73
(met.
k)

Ej.:
217

Hidroslorurd de 1-[3-lerc-butil-
E-(3-hidroxiprapxi)-4-
rstoxifenil]-2-[E-iming-G-(2-
miatoei-1-matasimetileton)-8-
mstil-[1,2,4]triazalo[4, 3-

blpiridazin-2-iletanona

ot
[xx}

f46,3
(met. b)
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Nomibre

Tr de
LCMS

[M+HT

[min]
Ej.: e Hidrocloruro de 1-[3-tzrc-butil- | 0,37 4352,3
215 o = B-(2-hidroxistoxi)fenil]-2-(5- (met.
S ~)_X_\ YTy ~o etoxi-2-imino-S-trifluoromedil- b)

[1,2,4)trizzolald, 2-b]piridazin-

2-ihetanona

Hidroclorura de 1-[3-terc-butil-
E-(S-hidraxipropeasi)-4-
rmetowifenil]-2-(3-imino-7, 8-
dirnetil-6-pirrolidin-1-il-
[1,2,4]triazolaf4, 2-bl-piridazin-

2-iletanona

1,01

5114
(met.
bs)

Ej.: cm Hidroclomars de 1-[3-lerc-butil- | 0,97 67,3
20 E-(Z-hidro=istoxi)znil]-2-(2- (met.
C N AN oS imino-7,8~dimetil-G-pirrolidin-1- h)
N 4 )=N/ —
jﬁ wo __J il-[1,2 4triazola[4,3-
blpiridazin-2-il)stanona

b Jr/jH 0\\_/=-<T

~° — 2
\N’N — \‘_\0 _/—On

3

J

Hidrocloruro de 1-[3-terc-butil-
B-(Z-hidroxiztoxi)fenil]-2-(6-
eto=i-8-atil-3-imina-7-mstil-
[1,2,4]triazedo[4, 3-b]piridazin-

2-il)etanona

456,23
(met.
b)

Ej.: o Hidrocloruro de 1-[3-tsrc-butil- | 1,04 4853
222 . - E-(3-fluoro-propoxi)fenil]-2-(&- (met.
o /N\N/"‘N,?/éz aloi-2-iming-7, -dimatil- k)
~" - ) [1,2,4)triazalaf4, 3-b]piridazin-
2-ihetanona
oH

= o O\ __F

Hidroclorurs de 1-[3-lenz-butil-
A-(C-fluoroasicsiyeni]-2-(6-
etoxi-2-iming-7,8-dirmetil-
[1,2,4]triazolo[4, 3-b]piridazin-

2-iletanona

1,02

4443
(m=t.
k)
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Nornbre

[M+HT

Ej.: o Hidracloruro de 1-[3-terc-butil- | 1,02 | 852,32
224 ; A-(3-hidroxipropayi)-4- (mi=t.
w o “Bf‘:}"' ) mstoxitenil]-2-[G-atoxi-3- 1)
P B o (stoidiflunrometil)-3-imina-
/:0 < [1,2,4]triazolo[4, 3-blpiridazin-
2-iljetancna
Ej.: s Hidrocloruro de 1-[3-tzro-batil- | 0,82 | 4552
2248 o . ”(;" '3'.'\H;““ ' S-(Z-hidrocietoci)ienil]-2-(6,3- (miet.
o~ . dietciei-B-ining- b)
ror 8 [1,2,4triazalo[4,3-b]-piridazin-
2-il)etanona
Ej.: ol Hidroclorurs de 1-[3-terc-butil- | 0,55 | 546,32
226G d-mztoxi-5-(2- (miet. b)
ot !}m fjfr\ i njeta:-tietrj"-:.:i)feniI]-Z.‘-[.?‘-i.n'nir.oTG-
" ,J [\ L.’, ’“u s (Z-metoei-1-metosimetiletoxi)-
? ' S-miztil-[1,2,4]triazclof4,3-
blpiridazin-2-illetanona
Ej.: el Hidroclorurs de H-stil-2-{2-[3- | 0,78 E2V,2
227 terc-butil-5-(Z-hidrazietasi)-4- (mel. b)
. . j‘: ) metosifenil]-2-o=ostil}-3-[(E)-
~y 4 N r’ ;]’ | “ b | Eilimin]-7 3-dimetii-2,3-
o do T T dihidra-[1,2,4)triazolo[4,2-b]-
l piridazins-6-carbo=amida
Ej.: cH Hidroclorurs de N N-dimestil-2- | 0,75 513,3
2o8 {Z-[3-tero-hutil-5-(2- (m=t. b)
\]{: hidroxietori)-4-metoxi-fenil]-2-
o - N A

aeontil}-7, S-dimedtil-3-[(E)-
metilimina]-2,3-dihidro-
[1,2,4]triazolo[4,2-b]piridazina-

6-carboxamida
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Nombre

Tr de
LCMS

[min]

[M+HT

Ej.:
2z0

R

Hidrocloruro de 1-[3-terc-butil-
d-metoxi-h-(3-
metosipropoxi)fenil]-2-[3-
imino-G-(2-metoxi-1-
metarimetileto<d)-S-medil-
[1,2,4]triazolo[4, 2-b]piridazin-

2-iljetanona

()
el
[l

£,

(m=t. b)

Ej.: o Hidroclorurd de i-[3-terc-butil- | 0,99 | 484,3
230 . /‘{T B-(1-metoxi-1-metiletifenil]-2- {m=t.
T A s O g
Jﬁ).{ ‘__;—-,-.Lug‘ - (L--:\::tl.'.:lj.:--lil i jno-j,u-r.i-w.u |':.=tl|.- b)
b [1,2,4triazalald, 2-blpiridazin-
2-il)ztanona
Ej.: L J,WT ,:: - i Hidraclorura de 1-[3-tzro-bulil- | 0,95 da4,z
an el Hyj R G (3,3, S-riflucro-proposifznil)- (s,
e 2-(B-stoxi-A-iminG-7, 8-dimstil- b)
[1,2,4)triazcla[4,2-b]piridzzin-
2-il)etanona
Ej.: g Hidroclorurn de N H-diztil-2- 0,73 5272
232 Sl {Z-{B-terc-butil-5-(2- (met.
- -’i‘-,-._;-f IVBVLT\ " hidrariatori)--meteeifznil]-2- B
T sxoetil]-B-matil-3-[(E)-
metiliming]-2,3-dihidro-
[1,2,4)triazolo[4,2-b]piridazina-
6-carboxamida
Ej.: o Hidrocloruro de Hestil-2-(2-[3- | 0,77 4aa2

]
i)

tero-butil-5-(2-hidreeietasi)-4-
rnebarifernil]-2-0cotil}-S-rmetil-
3-[(E)-metiliming]-2,3-dihidro-
[1.2,4)triazoda[4, 3-b]piridazina-

6-carboxamida

(met.
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Nombre

Trde
LCMS

[min]

[M+HT

[
i Hr PN
y ,L“,

! l'h:)“m r

Hidrawlorurs de N H-dimetil-2-
Z-[E-terc-butil-5-(2-
hidro=isto-i)-4-meatosi-fenil]-2-
oxoetil}-S-metil-3-[(E)-
metiliming]-2,3-dihidro-
[1,2,4)trizzolo[4,2-b]piridazina-

G-carboxamida

0,74

4092
(met.
b)

Ej. wn Hidrobromureo de 1-[3-ter- 0,78 4452
235 . . :-I-'-‘. butil-5-(2-hidrosizto: i)enil]-2- (met.
C%\ g 1:,1‘;,“ “r Jf‘:ﬂ.w o [B-(F-atil-cmatan-A-ilmetee)-3- b
| i imino-8-retil-
[1,2,4]triazola(4,3-b]-piridazin-
2-llletancona
Ej. on Hidrabromurs de 1-[3-tere- 0,75 4842
228 e butil-5-(2-hidroxietayi)fenil]-2- (met. b)
oﬂ:" S ey z:], (}mu _ [3-imino-S-metil-G-(3-
%‘l * mietiloxatan-2-ilmetaxi)-
[1,2,4]triazola4, 2-b]-piridazin-
2-illetanona
Ej.: Sal del &oide 1-[3-tere-butil-5- | 0,73 | 4562
237 (2-hidroxietosiyenil]-2-[3- (met. b)
imino-g-metil-G-(oxetan-3-
iloxi)-[1,2,4triazolel4,3-
blpiridazin-2-illetanona asético
Ej.: Hidroclorura de matilamida del | 0,76 4852

acido Z-{2-[3-terc-butil-5-(2-
hidrasietosi)-4-metoifenil]-2-
oo-etill-S-metil-2-[(E)-
mietiliming]-2,3-dihidro-

1,2, triazolof4,2-b]piridazina-

6-zarboxilico

(met. b)
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Norbre Trde | [M+H]
LCMS
[min]
Ej.: Hidroclorura de metilamida del | 0,80 R27.2
230 - ~Z Acide 2 2-[A-terc-butil-5-(2- (mzt. b)
o Ng /J 0, hidroi-atoxi)-4-metosifenil]-2-
/‘-‘ﬂ\;,N (’ W . crecmztil}-S-metil-2-[(E)-
M ey Voo
J\ L\r\f I rnetiliming]-2,3-dihidro-
T 1,2 4triazalal4, 3-b]piridazina-
6-carboxilico
Ej.: . —/—CH Hidroclorura de 1-[3-terc-butil- | 0,20 56,3
240 \OK o e B-(2-hidroxiatoxi)-fenil]-2-(3- (ms=t. h)
U\ N imino-6,8-diisopropoxi-
\ \N/
& [1,2,4)triazclof4,2-b]piridazin-
\r aH 2-il)-etanona

Ejemplos farmacoldgicos

Matodo de determinaciin de PART: Inhikicidn d= la agragacion plaquetaria mediada
por PAR1

El ensayo farmacoldgico d= las sustancias s2 llevd a cabo 2n la agragascion
plaguetaria inducida por TRAP (péptido activador del receptor de trombina, por sus
siglas en inglés) &n un formato dz 96 pocillos. Para est fin, s o sangrs a partir
de donantes voluntarios sanos en jeringas de 20 ml que contznian 2 ml de solucidn
de citrato sddico al ,18%. Despuéds de una centrifugaciin ds 20 minutos a 180 » g,
el plasma rico en plaquetas (PRF) se separd y 3¢ mezcld con 1 pl de disolucidén de
PEG1 (500 pg/ml =n etanal)/mt de PRP. La incubacién a TA durantz 5 minutos se
continud de centrifugacion a 120 < g durantz 15 minutos para retirar los leucocitos.
El PRP libre ds lzucocitos 3¢ transfinid =n partes de 5 ml a tubos de PP de 15 mly
se oentrifugd a 3609 durantz 15 minuios para sedimentar las  plaquztas.
Posteriormente, 2l plasma s decanid y sl sedimento de plaquestas procedents de 5
mil de PRP 32 resuspendid =n 1 ml d= Tyrods (NaCl 120 mM, KCl 2,6 mM, HaHCO;,
12 mM, NaH PO, » H0O 0,59 mM, HEPES 10 mM, ESA al 0,35%, glucoza 5,5 mM,
pH 7,4) y 52 ajustd con Tyrode hasta un recusnlo ds plaqustas de 3 =10%microlitro

(ul). Despuéds 52 mezctaron 13 ml de esta suspensidn czlular con S66 ul de solucidn
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de CaCl, 10 mM y se pipetzaron 120 pl =n cada pocillo de una placa de 96 pocilles
que contznia 15 pl de la sustancia a ensayar. Después de la incubazién a
temperatura ambientz en la oscuridad durantz 20 minutos, se afadieron 1& pl de
una disolucién d= TRAP (70-100 pM) como agonista y s& registrd la cinética a
37°Cdurante 20 minutos en un SpectraMay. 240 a 250 nm mizntras s= agitaba. Se

calcularon las arsas bajo las curvas de control negativo (Tyrode/ DMSO) y control
positivo (15 pl de agonista/DMSO) y la difzrencia g2 fijd como <l valor dz 100%. Se
pipetearon las sustancias que se iban a ensayar como una dilucidn seriada 2n una
determinacidén duplicada, asimismo se determind =2 AUCde: cada concentracidn de
la sustancia y se calould el % des inhibicidn del AUCen comparacién con el control.
Basandose en &l % de inhibicidn, =l valor de Clgy s calculd por un analisis de
regresidn no linzal de acuerdo con la ecuacion de 4 parametros.

La tabla 1 muestra los resultados.

Tabla 1:

Compuests | Inhibicién de la agregacion | Compuesto | Inhibicidn de la

d=l gjemplo | plaquetaria del gjemplo | agregacidn plaquetaria
Clsg [micro M] Clgg [micra M)

1 0,65 Z 1,6

) 8,5 7 0,158

16 0,127 X3 0,025

77 0,009 4 0,089

a0 0,012 e 0,324

108 0,016

Ensayc de unién a PAR1

Laz sustancias sintztizadas se examinaron en un ensayo de unidn a PAR1.
Estz ensayd si las sustancias puzden inhibir la unidn de un agonista de PART
marcado radiactivaments conocida en la bibliografia en el receptor PART (Ho-8am
Ahn, Mol Pharm, 51:3860-256, 1997).

El receptor PAR1 humano se exprezd d= mansra transitoria en células de
insecto High Five., A partir d2 estas o&lulas, despuds de 42 horas, se predujoe una
preparacion de membrana por métadas convencionales, se prepararan alicuotas en
Tris-HCI 10 mM; EDTA 0,5 mM; EGTA 1 mM; zacarosa Z80 mM pH 7.5 y 2

aimacend a -a0°C.
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Las sustancias se preincubaron con la membrana a temperatura ambiente
durante 15 minutos y despuss se afadid el radioligando (ALA-(para-F-Phe)-Arg-
ChA-homoArg-(3,4-*H-Tyr)-NHz;  aprav. 40 Ci/mMol).La concentracian final dal
radicligando en el tampdan de ensaya (Tris-HCE 50 mM; MgCl2 10 mM; ESTA 1 mM,;
ESA al 0,1%;DMSO al 2%) fus 20 nM, y la de la membrana 1 mg/ml. Dezpuds de
un pericds de incubacidn de 60 minutos, s& transfirizron 28 pl de la mezcla a una
placa d& filtracién de microtitulacion MultiScreznHTS FB de 9€ pocillos (de
Milliporz), que s hahia pretratadoe de anteman2 con una solucién acuosa de
polistilenimina al 0,75% durante & horas a tempsratura ambisnte. Después, con
extraccion al vacio, cada pocillo s lavd cualro veces con 300 pl de tampon (Tris-

HCI 50 mM; MaCIZ 10 mM; EGTA 1 mM). La placa despuds se secd durants una

o
L

oche, e afadizron 100 pl de liquido de centslleo por pocillo v 1a placa 2 analizd

.
1)

spuds de 6 horas en un contador ds centelleo d= liquidos Wallac MicroBata (de
PerkinElmsar). La unidn no especifica se dstermind en prasencia de SCHTS7I7 100
uM (agonista de PAR-1; de Tocris, N° de Cat. 1592) y s= resid de todas las
madiciones. El valor de 100% usado fug un control sin inhibidor. Las valores de
inhibicidan =n % de una serie de diluzidn d= sustancia se usaron para calcular el
valor de Clsg con la ayuda de un analisis d= regresion no linzal de acuerdo con la
ecuacién de 4 parametros.

La Tabla 2 muestra los resultados.

Tabla 2:

Compuesta | Inhibicidn de la unidn | Compuesta de=l | Inhibicidn de la unidn
del gjemplo | Clsg [micra M] ejemplo Clsg [micra M]
14 0,279 178 0,126

26 1,1 186 0,119

50 0,631 197 0,149

56 24 199 0,206

76 0,951 207 0,174

&4 9,2 215 0,219

b3e] 0,107 221 0,155

101 1,4 222 0,416

117 0,095 230 0,234

127 2,5 236 1,4

144 0,827
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161 0,365
163 0,364
168 0,257
174 0,183
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REIVINDICACIONES

Un compuesto de la férmula |

Q!
R1 N o2 R4 R5
= -NJ\NQ Q3 R
R2 \I/ =N o// RS (1)

farmula | y/o mezclas de estas formas en cualquisr proporcién, y/o una sal
fisioldgicameznts compatible 2l compussto dz la farmula |, en la que

Q1 es un atomo de hidrégeno, -alquilo (C4-Cg), -cicloalquilo (C3-Cg), -OH, -O-
alquilo (C4-Cg) o -O-ciclualquilo (C;-Cg), donds cada uno de alquilo y
cicloalquilo esti sin sustituir 0 mono-, di- o trisustituido independisntamenta
con -alquily (54-Cy), -cicloalquile (C5-Cg), OH, -O-alquilo (Cq-Cg) o -O-
cicloalyuilo (C3-Cg), donds algunas o todos los atomos des hidrégeno en el
alquilo o cicloalquilo puedsn reemplazarse por fldor,

Q2 y Q2 son iguales o Jdiferentes y cada uno 2s indzpendizntzmentz un
atomo de hidrdgenao, -alquils (C4-Ce) o -cicloaljuila (Ci-Ce), donde algunos o
todos los atomos de hidrdgeno en el alquile o cicloalquily  pusden
recmplazarse por flior,

R1, RZy R2 sonigualzs o difsrentzs y cada uno es indepsndientamente

un atomo de hidrégeno, -alquils (&4-Cg), -cicloalquilo (C5-Cg), -O-alquila (Cs-
Cs), -O-cicloalquily (Cy-Cg), -alquilena (Co-C)-C(O)-N(R11)-R12, -alquilzno
(Co-Cs)-C(O)-0-R11, -alquileno  (Co-Cs)-C(O)-R11, -alquileno  (Co-Cy)-
N(R11)-RA1Z, -alquilzng (Se-C)-M(R113-2(0)-R12, haldgena, OH, -CH, -HO,,
-SO.CH;, -S0x7F;, -SF;, -Sifalquilo (C4-Cy)lz, -alquilena (C4-Cg)-O-alquila
(Cy-C), -O-alquilzna (2:-Ce)-O-alquila (C4-Cg), -O-alquilzno (Co-Cy)-arila (Ce-
Cu) donds el arilo estd sin sustituir o maone-, di- o trisustituido
independizntements con -O-alquilo (C4-Cg), -alquilo (&4-Cy), OH, -ciclaalquilo
(Cs-C) © -O-cicloalquilo (Cs-Cg), -O-alquilent (Cq-Cy)-cicloalquilo (Ch-Cg), -
Het (C4-Cys), dond= Het esta sin sustituir o mono-, di- o frisustituido
independizntzment= con -alquilo (Z-Cy), -ci-ﬁloalquilo (S5-Cg), OH, -O-alquilo

(C1-Cg) o -O-cicloalquilo (T-Ce) o -O-alquileno (C4-Zg)-0O-alquileno (C-Cg)-
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O-alquily (C1-Cg), donde cada uno del alquilo, alquilzna y cislealquilo esta
sin sustituir o mono-, di- o trisustituido independizntzmanta con -alquila (Cq-
C,), -cicloalquily (C;-Cg), OH, -O-alquila (C4-Cs), -arila (Sg-Cys) donde =l arilo
estd  sin sustituir o mono-,  di-,  tri-,  tetra- o pentasustituido
independientement2 con haldgena, -alquily (C4-Cy), -cicloalquilo (Cs-Ce),
OH, -O-alquiln (C4-Cg) o -O-cicloalquila (Ca-Cg), -Hat (C4-Cy5) donde Het esta
sin sustituir o maono-, di-, tri-, tstra- o pentasustituido independizentemante
con haldgeno, -alquilo (C-Cy), -cicloalquilo (C5-Ce), OH, -O-alquilo (C-Cg) 0
-O-cicloalquilo (Cs-Ce), 0
-O-cicloalquilo (C5-Cg), ©
donde algunos o todos 1oz atemos de hidridgeno en &l aljuilo, alquilens ©
cicloalquilo pusden reemplazarse por flaor, o
R1y RZ o RZ y R3, junte con los atomos del anillo a los que cada uno de
ellos estd unido, forman un anilly de 5 a & miembros, dondz =2l anilio
consists anicaments en atomos de carbono o 1, 2 4 2 ds estos atomos 32
rezmplazan por atomaos de nitrdgeno, oxigena o azufre, donde =l anilic esta
sin sustituir @ mong- o disustituide independizntements con -alquile (C4-Cy),
-cicloalquilo (Cs-Cg), OH, -O-alquiio (C4-Cg) o -O-cicloalquila (C;-Cg), donde
algunos o todos los Atomos de hidrdgena dzl anilly dz & a & mizmbros
formado, y en &l alquilo o cicloalquilo, pueden resmplazarse por fldor,
cada uno de R11 y R12 es independientemente un atoma de hidrdgenao, -
alquilo (C4-Cg), -sicloalquily (Cs-Cg), -alquilena (Se-Cy)-arila (Sg-Cqy) donde 2|
arilo esta sin sustituir o mono-, di- o tisustituido ind=pendisntements con -O-
alquilo (C4-C), -alquilo (C4-Cy), OH, -cicloalquile (Cs-Cg) o -O-sicloalquils
(Ce=Cg), alquilzna (So-Ca)-Hal (C-Cyg) dondes Het 2sta sin sustituir o mono-,
di-, tri-, tztra- o pentasustituido independientaments con haldgeno, -alquilo
(Cq-2y), —zicloalguilo (C3-Cg), OH, -O-alquila ($4-Cg) o -O-ciclaaljuilo (Cz-Ce),
=S0,CH; 0 -SOLCF;,
donde algunces o todos loe atomos de hidrdgeno en 2l alquile, alquilena o
cicloalquilo pusden reemplazarse por flaor, o
R11 y R1Z en los fragmentos "N(R11)}-RA1Z" y "N(R11)-C(O)-R12"
repressntan un anillo ds & a2 & miembrog que z& forma junto con 2l &tomo de
nitrégena "N" o <l grupo "N-C(0)" para formar aminas ciclicas, imidas o
lactamas que contiznen hasta 2 heteroatomas adicionales del grupo de N, O

~

y S, donde & anilla esta sin osustituir o mano- o disustituido
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independisntements con -alquila (C4-Cy), -cicloalquila (C;-Cg), OH, -O-alquilo
(C1-Cg) w -O-ciclzalquilo (C;-Cg), donde algunos o todos los atomos de
hidrbgeno del anillo d= & a 8 miembres formado, y en el alguilo o
cicloalquilo, pueden reemplazarse por fldor,
) R4, RE, RG, R7 y RE5 son iguales o diferentes y cada uno s
indzpendizntementz un atomo d= hidrédgeno, -alquilo (C4-Cs), -cicloalquilo
(C3-C¢), OH, -CN, -NO;, -O-alquilo (C4-Cy), -O-cicloalquilo (Cs-Cg), -alquileno
(Co-Cy)-(CO)-N(R21)-RZ2, -SOCH;, -SO-CF:, -alquilzno (Cp-C,4)-C(0)-0-
RZ21, haldgene, -SFs, -alquilzno  (Cy-Cy)-C(O)-RZ1, -alquileno  (Co-Cs)-
10 H(RZ1)-RZZ, -alguileny  (Cp-Ci)-N(RZ1)-C(0)-RZ2, -alquileno (C,-Cg)-O-
alquilo (C4-Cg), -alquilzno (Co-Cg)-O-alquilzno (C4-Cg)-O-algquilo (C4-Cg), -
Si[alquila (C-Cy)ls, -alquilena (Co-Ce)-O-alquilens (C4-Cy)-cicloalquile (Cs-
Ce), -alquilena (Co-Zg)-0-alquileno (Co-Cs)-arilo (Ce-Cqy) donde &l arilo esti
sin sustituir o mono-, di- o trisustituido independizntementz con -O-alquilo
15 (C4-C¢), -alquilo (C4-Cy), OH, -cicloalquily (Ts-Cg) @ -O-ricloalquila (C3-Ce), 0
-Het (Cy-Cys) donds Het esta sin sustituir ¢ mono-, di- o trisustituido
independientamente con -0-alquils (C-Cg), -alquila (C4-Cy), OH, -cicloalquilo
(C5-Cg) 0 -O-ricloalguilo (C5-Ce),
donde cada uno d2 alquilo, alquileno y cicloalquilo =sta sin sustituir o mono-,
20 di- o trisustituido independisntzmente con -alquilo (C4-C,), -cicloalquilo (Cs-
Ce), OH, -O-alquils (C4-Cg), -arilo (Ce-Cyy) donde el ariio 2sté sin sustituir o
mona-, di-, tri-, tstra- o pentasustituido independientemente con haldgeno, -
alquilo (C4-Cy), -ciclealquile (C;-Cg), OH, -O-alquilo (C4-Cg) o -O-cicloalguilo
(C3-Cq), -Hat (Cy-Cys) dinndes Het =sta sin sustituir o maono-, di-, tri-, etra- o
25 pentasustituida  independisntzments con haldgzno, -alquila (C4-Cy),
cicloalquila (CG3-Cg), OH, -O-alquilo (C4-Cg) o -O-cicloalquilo (C3-Ce),
-0~(C;5-Ce)-cicloalquilo,
donde alguncos o tados los atomos de hidrégena en &l alquilo, aljuileno o

cicloalquilo pusdzn remplazarse por flaor, ©

30 R4y RE RSy RE REYR7 o R7 y RE, junt con los dtomes dzl anillo a los
que cada uno Jds ellos astd unide, forman un anillo de 5 a § miembros,

donds 2l anille sonsists dnicamentz =n atomeos de carbano o 1, 24 8 de
estos atomos s2 reemplazan por atomos de nitrdgena, oxigezne o azufre,
dondz gl anilly 313 sin sustituir @ mano- o disustituido independientements

35 con -alquily (Gi-Cy), -cicloalquils (05-C6), OH, -O-alquila (C4-Cg) o -O-
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cicloalyuilo (Cs5-Cg), donde algunos o todos 105 atemos de hidrdgeno dal
anilly de & a 8 miembros formado, y en 2l alquilo o cicloalquilo, pusden
reemplazarse por fldor,

cada uno d2 R21 y R2Z es independientements un atoma de hidrédgzno, -
alquila (C4-C), -cicloalquile (C3-Cg), -alquilzno (Co-Cy)-arilo (Ce-Cyy) donde =l
arilo esta sin sustituir ¢ mone-, di- o trisustituido indepandientements con -O-
alquila (C4-Cg), -alquilo (C4-Cy), OH, -cicloalquilo (C:-Cg) o -O-cicloalquilo
(Cs-C¢), alquilznc (Co-Cy)-Het (Cy-Cys) donde Het esta sin sustituir o mano-,
di-, tri-, tetra- o pentasustituido independientementz con halégeno, -aljuilo
(C4-Cy), -cicloaliuilo (C;-Cg), OH, -O-alquilo (Cq-Cg) o -O-ciclaalquilo (C5-Ce),
-SQ.CH; 0 -SO.CF;, donde algunos o todos los Atomos de hidrdgsno en 2l
alquila, alquilzno o cicloalquilo puzden reemplazarss por fluor, o

21y RZ2 en los fragmentos "N(RZ1)-RIZ" y  "N(RI)-C(O)-RI2"
representan un anilly de 5 a & miembros qus s forma junto con 2l atomno de
nitrdgeno "N" o =l grupo "N-C(O)" para formar aminas ciclicas, imidas o
lactamas qus 2onticnzn hasta 2 hetzsrodtomos adicionales d=l grupo de N, O
y S, donds =2l anillo estd sin sustituir o mono- o disustituido
independientzmente con -aiquila (C4-Cy), -cicloalquilo (Cs-Ce), OH, -O-alquilo
(C1-Cg) € -O-cicloalquilo (C3-Ce), donde algunos o todos los atomos de
hidrégena del anilly de 5 a & mizmbros formado, y en el alguily o

cicloalquily, pueden reemplazarse poar flaor.

Un compuesto ds férmula | 22gan la reivindicacidn 1, n &l que

Q1, Q2 y Q= son igualzs o difsrentzs y cada uno &g indepandientzmeantz un
atomio Jde hidrdgena, -alquila (C4-Cg) o -cicloalquila (C3-Cg), donde algunos o
todos los Atomos ds hidrdgeno en el alquile o cicloalquilo  pusden
resmplazarse por flaor,

R1, P2y PR3 sonigualzs o difsrentes y cada una &3 independisntement=

un atomo de hidrégeno, -alquilo (Cy-Cg), -cicloalquila (C3-Cg), -O-alquilo (Cy-
Ce), -O-cicloaljuila (Cz-T), -alquilena (Co-Cy)-C(O)-N(R11)-R12, -alquileno
(Co-Cs)-S(0)-0-R11, -alquilznn (Z¢-Cya)-C(O)-R11,  -alquileno  (Ce-Cy)-
M(R11)-R1Z, -alquilens (Ce-Cy)-N(R11)-C(0)-R1Z, haldgsno, OH, -CH, -NO;,
-S0.CH,, -S0O.CF;, -SFs, -Si[alquilo (C4-Cy)]s, -alquileno (24-Cg)-0O-alquilo
(Cq-Cg), -O-alquilen (4-Cg)-C-alquila (24-Cg), -O-alquileno (Ce-Cy)-arilo (Ce-

Cyy) dorde el oarilo estd sin suetituir o mono-, di- o trizustituido
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independiznt=ments con -O-alquilo (C4-Cg), -alquila (C4-Cy), OH, -cicloalquilo
(Cs-Cg) 0 -O-cicloalquile (Cz-Cg), -O-alquilzno (Cq-Cy)-cicloalquilo (Cs-Cg), -
Het (C4-Cis), donde Het estad sin sustituir o mono-, di- o tisustituido
independientements con -alquilo (C4-Cy), -ciclealquilo (C5-Cg), OH, -O-alquilo
(C4-Cg) 0 -O-cicloalquilo (Cs-Cg), o -O-alquilenn (C4-Cg)-O-alguilzno (C4-Co)-
O-alquilo (C4-Cg),

donde cada uno de alquilo, alquilzno y cicloalquilo esta sin sustituir o mono-,
di- o trisustituido independizntzmente con -alquilo (C4-Cy), -cicloalquilo (Cs-
Ce), OH, -O-alquila (Cy-Cg), -arilo (Ce-Cay) 'dr.nnde el arilo esta sin sustituir o
mono-, di-, tri-, t2tra- o pentasustituido independient=mentz con halégeno, -
alquilo (Cy-Cy), -cicloalquilo (C;-Cg), OH, -O-alquila (C4-Cg) o -O-cicloalquilo
(Co-Co), -Het (C4-Cyz) donde Het esta sin sustituir o mong-, di-, tri-, tztra- o
pentasustituido  indspendizntenents con haldgeno, -alquily  (C4-Cy),
cicloalquile (Cs-Cg), OH, -O-alquilo (C4-Ce) 0 -O-cicloalquilo (C5-Cg), 0
-O-cicloalquilo (Cs-Cg), 0

donde algunos o todos los atomos de hidrdgzno en el alquilo, alquileno o
cicloalquilo puedsn reemplazarss por flGor,

con la condicidn de que al menos un R1, R2 o R3 no sea un atomo de
hidrdgeno o

R1y RZ o RZ y RZ, junto con los atemos del anillo & los que cada uno d2
ellos estd unido, forman un anillo de 5 a 5 miembros, donde el anillo
consiste Gnicamente en Alomos Jde carbono o 1, 2 6 2 ds 2stos dtomos se
rezsmplazan por dtomos ds nitrdégeno, oxigeno o acufre, Jonde el anille esta
sin sustituir o mono- o disustituida indspandizntzments con -alquilo (C4-Cy),
-cicloalguilo (C3-Cg), OH, -O-alguila (C-Cg) o -O-cicloalguila (Cs-Cg), donde
algunos o todos los Atormas dz hidrigeno 2n el anillo de 5 a 8 miembros, y
en &l alquila o cicloalquilo, puaden reemplazérs& por fldar,

cada uno ds R11 y R12 23 independizntemente un &tomo de hidrigeno, -
alquilo (C4-Cs), -sicloalquila (C2-Ce), -alquilena (Cg-Cy)-arila (Ce-Cyy) donde el
ariln =sta sin sustituir © mono-, di- o trisustituido ind=pendizntzmsnts con -O-
alquile (G4-Cg), -alquilo (S4-Cy), OH, -cicloalquilo (C;-Cg) o -O-cicloalguilo
(Cs-Cg), —alquileno (Cp-Cy)-Hat (C4-Cy5) donde Het 23ta sin sustituir o mono
di-, tri-, tetra- o pentasusiituide ind=pendizntzneente con haldgeno, -alqunlo
(C4-Cy), -cicloalquila (Ca-Te), OH, -Q-alquile (24-Cg) o -O-ticloalguilo (C3-Cs),
-SO,CH; 0 -SO,CF3,



10

20

25

35

000 00
-235-

donds alguncs o todos 108 atomos de hidrégeno en &l alquilo, alquileno o
cicloalquily pusden reemplazarse por flaor, o

R11 y RI1Z2 &n oz fragmentes "N(R11-R1Z" y "H(R11)-C(O)-R12"
representan un anillo dz 5 a & miembros que se forma junto con &l atome de
nitrégeno "N" o =l grupo "N-(CO)" para formar aminas ciclicas, imidas o
lactamas que contiensn hasta 2 heteroatomos adicionalzs dzl grupo de N, O
y 5§, dondz =l anille =std sin sustituir o mono- o disustituido
independientements con -alquila (C4-Cy), -ciclaalquilo (C;-Cg), OH, -O-alquilo
(C1-Cg) o -O-cicloalquilo (Cs-Co), donde algunos o todas los atomos de
hidrégeno en el alquilo o ciclyalquilo pusden resmplazars: por flGor,

R4, R& RG R7 y RS zon igualzs o diferentes y cada uno &S
indzpendientzmente un atomo d= hidrégena, -alguilo (C4-Cg), -cicloalquilo
(C3-Cg), OH, -CN, -NO;, -O-alquilo (Cy-Cg), -O-ciclaaljuily (Cz-C;), -alquilzno
(Co-C)~(CO)-N(RZ1)-RZZ, -SO-CH;, -SO-CF;, -alquilena (Cy-C4)-C(0)-0-
RZ21, haldgeno, -SFs, -alquilzno (Co-Cy)-C(0O)-R21, -alquilzno  (Ce-Cl)-
N(RZ1)-R2Z, -aluileno  (Co-Cy)-N(RZ1)-C(O)-RZZ, -alquilene  (C4-C;)-O-
alquilo (C4-Gg), -alquilzna (Co-Ce)-O-alquileno (C4-Cg)-O-alquiile (C4-Cg), -
Si[alquilo (Cq-Ca)ls, -alquilzno (Co-Cg)-O-alquilzno (C4-Cy)-vicloalquila (Cs-
Ce), -alquileno (Cop-Cg)-O-alquilena (Co-Ce)-arilo (Ce-Cqy) dinde &l arilo esta
sin austituir 0 mono-, di- o trisustituido independisntements con -O-alquilo
(C4-Cg), -alquiln (C4-Cy), OH, -cicloalquilo (Cs-Ce) o -O-cicloalguilsy (C3-Ce), 0
-Het (Cs-Cyg) dondes Heat estd sin sustituir o mono-, di- o trisustituido
independizntementz con -O-alquila (24-Cg), -alquilo (C4-Cy), OH, -cicloalquilo
(C;-Cg) 0 -O-cicloalquilo (Cz-Ce),

donde cada uno de alquilo, alquilzno y cicloalquilo esta sin sustituir 0 mona-,
di- o trisustituido independientzmientz con -alquilo (C4-Cy), -cicloalquila (Cs-
Cg), OH, -O-alquilo (C4-Cg), -arilo (Ce-Cyy) donde el arilo esta sin sustituir o
maono-, di-, tri-, tetra- o pentasustituido independisntemente con halégeno, -
alquilo (C4-Cy), -cicloalquilo (Cs-Cg), OH, -O-alquily (C4-Ce) o -O-cicloalquilo
(Cs-Cg), -Hazt (Cy-Cis) donds Hat =sta sin sustituir o mono-, di-, tri-, letra- o
pentasustituids  indspendientzments con haldgeno, -alquils (C4-Cy), -
cicloalguilo (C3-Cg), OH, -O-alquila (C4-Cg) o -O-cicloaljuile (Cz-Cg), @
-O-cicloalquiln (Cz-Ce), 0

donde algunas o todas o3 atomos Jd2 hidrdgeno 2n el alquilo, alquilzno o

icloalquile puedan rezmplazarse por fldor,
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on la condicidn de que al menos un R4, RS, RE, R7 0 P2 no 32a un atoma
de hidrégena, o
R4y RE REyRG, REy RY o R7T y R, junto con los atomas dzl anillo a los
que cada uno de ellos asta unido, forman un anillo de & a & miembros,
donde el anillo consiste Gnicamente en atomos de carbono 0 1, 2 6 3 de
estos Atomos s= resmplazan por atomos de nitrégeno, ozvtigeno o azufre,
donde el anillo xta sin sustituir o mono- o disustituido independientzment=
con -alquilo (Ci-Cy), -ticloalquile (C:-Cg), OH, -O-alquila (24-Cg) o -O-
cicloalquilo (Cs-Cg), donde algunos o todos los atomos de hidrégeno del
anillo de & a & miembros formado, y en el alquild o cicloalquilo, puedsn
resmplazarse por flaor,
cada uno dz R21 y RZZ e independisntements un atomo dz hidrédgzno, -
alquilo (C4-Cg), -ciclaalquila (Cs-Cg), -alquilano (So-Cy)-ariln (C-Cqy) donde el
arilo 2sta sin sustituir o mone-, di- o trisustituido independizntements con -O-
alquilo (C4-GCg), -abjuilo (C4-Cy), OH, -cicloalguilo (Cs-Cg) ¢ -O-cicloalquilo
(C5-Cg), -alquilzno (Co-Cy)-Het (C-Cos) donds Hel &sta sin sustituir o mono-,
di-, tri-, t2tra- o pentasustituido independizntemeante con haldégeno, -alquilo
(C4-Cy), -cicloalquilo (C3-Cg), OH, -O-alquilo (C4-Cg) o -O-cicloalquilo (Z-Cg),
-SO,CH; 0 -SO,CF;, donds algunas o todos los atomos d=s hidrégena en el
alquilo, alquilzno o cicloalquilo pueden reemplazarse por fldor,

21y RZZ en los fragmentos "N(RZ1)-RZZ" y  "N(RZ1)-C(O)-RZZ"
representan un anille de & a & miembros que 3= forma junto con &l dtoma de
nitrdg=no "N" o =l grupo "N-C(O)" para formar aminas ciclicas, imidas o
lactamas qus contiznezn hasta 2 heteroatomoz adicionalzs dzl grupo de N, O
y S, donds el anille =std sin sustituir o mono- o disustituida
independientements con -alquilo (G-Cy), ~cicloalgquilo (C:-Ce), OH, -O-alquilo
(C1-Cs) © -O-sicloalguilay (C3-C6), donde algunos o todos los atomas de
hidrégena dsl anillo de & a & mismbros formado, y 2n el alquilo o

cicloalguilo, pusden reemplazarss por fldor.

Un compussto de farmula | dz acwsrdo con 1as reivindicacionzs 1.6 2, 2n 2l
que

Q1, Q2 y Q% son igualss o diferentzs y cada uno es independientements un

atomao de hidridgena, -alquila (C4-Cg) o -cicloalquilo (Cs-Cg), donde algunos o

todos los  Atomos de hidrdgeno sn el alquile o cisloalquily puedsn
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reemplazarse por fldor,

R1, R2 y R2 son iguales o diferentzs y cada una s independientemente

un atomo de hidrégeno, -alquilo (Cq-Ce), -ciclaalquile (Cs-Cg), -O-alquilo (Cy-
Cs), -O-cizloalquila (C3-Cs), -alquileno (Co-C,)-C(O)-N(R11)-R12, -aljuilzno
(Co-Cs)-C(0)-0-R11, -alquilena  (Co-C.)-C(O)-R11, -alquileno  (Cy-C.)-
H(R11)-R12, -alquileno (Cy-Cy)-N(R.11)-C(O)-R1Z, halégeno, OH, -CN, -NO.,
-S0.CH;, -Si[alquila (C4-Cy)lz, -alquileno  (C4-Ce)-O-alquilo  (C4-Cg), -O-
alquileno (Cy-Cg)-O-alquilo (C4-Cg), -O-alquilend (Co-Cu)-arilo (Ce-Cqy), -O-
alquileno (C-Cy)-cicloalquilo (Cs-Cg), -Het (Cs-Cys) o -O-alquilzno (C4-Cs)-O-
alquilens (C4-Ce)-O-alquiln (Cq-Ce),

donde cada una de alquilo, alquilzna y cicloalquilo esta sin sustituir o mono-,
di- o trizustituido independientaments con -alquilo (C,-C,), -ciclnalquiln (Cs-
Ce), OH, -O-alquilo (C4-Cg) o -O-ciclmalquilo (Cs-C), ©

donds algunos o todes los atomos de hidrédgzno en el alquile, alquileno o
cicloalquilo pusden reemplazaras por fldor,

con la condicién de que al menos un R1, R2 o R2 na s2a un atomo de2
hidrégeno o

P1yRIoRZyRE junto con los atomos del anillo a los que cada uno d2
ellos esta unido, farman un anilly szlsccionado sntre el grupo de 2,3,%,6,7,5-
hie=ahidro-1,2,2a,4,5,5-he-aaza-ciclopenta[blnaltalzn, 26,7, 8 tetrahidro-
SH-5-oxa-1,2 2a, 4, 3-pentaaca-ciclopentalblnaftalzno; 2,248, 7-tetrahidro-5, 8-

diova-1,2,2a,4-tetraaza-ciclopsntalb]naftalens;  2,35,6,7-tstrahidro-6H-2-0a-

,2,3a,4, 5-pentaaza-ciclopantalblnaftaleno; 26,7 S-tetrahidro-2H-5-tia-
1,2,2a,4,8-pentaaza-ciclopentalb)naftalzno, 2.3,6,7,3,9-hexahidro-

1,2,33,4,€,9-hecaazaciclopentalajnaftaleno,  2,3-dihidro-5,7-dioxa-1,2,2a,4-
tetraaza-s-indaceno; 26,7, S-letrahidro-SH-ciclopentale][1, 2,4)triazolof4, 3-
bipiridazina; 2,7,%,9-tetrahidre-SH-ciclopentald]}[1,2,4]triazolo[4, 3-E]piridazina
y 2,3,6a,9%a-tztrahidro-[1, 3]dioxalo[4, 5-d4][1, 2, 4])trazola[4, S-b]piridaczing,
donde 2l anillo esti sin sustituir o mano- o disustituido independizntementa
con -alquile (C-Cy), -cicloalquilo (G3-Cg), OH, -O-alquile (C4-Cg) o -O-
cicloalquilo (Cz-Ce), donde algunos o todas los atomos de hidrégeno en el
alquilo o cicloalquila pusden resmplazarse por flaor,

cada uno A= R11 y R12 es independisntzmants un atoma de hidrégeno, -
alquile (Cy-Cg), -cicloalquile (C5-Cg), -alquilena (Co-Cy)-arila (Ce-Cry), -
alquilena (Co-Cy)-Het (C4-Cqs), -SO2T5H; 0 -SO.CF5,
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o3 atomos de hidrdgeno =n el alquilo, alquileno o

ciclealquilo pueden reemplazarse por flaor, o

R11 y R12 en los fragmentos "H(R11)-R12"

y "M(R11)-C(O)-R12" representan un

anille d= & a & mismbros szlzocionads entre el grupo de azetidinilo,

pirrolidinilo, piperidinilo,

pirrolidina-2, 5-dicnilo,

piperazinilo, azepinilo, morfalinilo, tiomorfolinilo,

pipsridina-2,6-dionilo, piperazina-2,6-dionilo,

morfalina-2,5-dionilo, pirralidin-2-onilo, piperidin-Z-onilo, piperazin-Z-onilo y

marfolin-3-onilo, dande &l anillo

e3ta sin sustituir o mono- o disustituido

indzpendizntemeants con -alquilo (C4-Cy), -cicloalquily (Cs-Cg), OH, -O-alquilo

{C1-Cs) 0 -O-cicloalquily (C3-Cg) donde algunos o todos los atomos de

hidrégeno an el alquilo o ciclealquilo pusden re

emplazarse por fldor,

R4, R&, RE, R7 y RS son igualzs o difsrentes y cada uno es indzpendientemants un

atomo de hidrdgeno, -alquilo (C-Cg), -cicloalquilo (Ca-Cg), OH, -CHN, -NO., -

O-alquno (C4-Cy), -O-cicloalquilo (C3-Gg),

22, -S0OCH;, -SOCF;

-alquilena (Co-C,)-(CO)-N(R21)-

, —alquilzno (Ce-24)-2(0)-0-R21, halégeno, -SFs, -

alquilzno (C-Cy)-C(O)-R21, -alquilznn (Co-Ca)-N(RZ1)-R22, -alquileno (Co-
C4)-N(RZ21)-C(0)-R2Z, -aluilenn (Cy-Cg)-O-alquily (C4-Cg), -alquilzno (Co-

Ce)-O-alquilena (C4-Cg)-O-alquila (C4-Cg), -Sifalquilo (C4-C;)]s,

-alquilena (Co-

Ce)-O-alquileno  (C4-Cy)-cicloalquile (C3-Cg), -alquilend (Co-Ce)-O-alquileno
(CO-CG)-BTHD ((36'(::14) 0 -Het (C4-C15),

dond= cada uno de alquilos, alguileno y cicloalquilo 2sta sin sustituir o mono-,

di- o trisustituido independizntzmentz con -alquilo (G4-C,), -cicloalquilo (Ca-

Ce), OH, -O-alquily (C4-Cg), -arilo (Ce-Ciy) dondz &l arile eata sin sustituir o

mono-, di-, tri-, tetra- o pentasustituido independientements o

n haldgena, -

alquile (C4-Cy), -cicloalquilo (Cs-Cg), OH, -O-alquila (C54-Cg) 0 -O-cicloalquila

(C3-Ce), -Hel (Cy-Cyz) donde Het esta sin sustituir o mono-, di-, tri-, tetra- o

pentasustituido  independisntsments con halégena, -alquilo (C-Cy), -

cicloalquilo (C3-Cg), OH, -O-alquilo (C

-O-cizloalquilo (C5-Cg), ©

'1-Ce) o -O-cicloalquilo (C5-Cg),

donds alguncs o todos los atomos ds hidrégena en &l alquilo, alquileno o

cicloalquilo pueden reemplazarss par fldor,

con la condicion d= que al mencs un R4, RS, PG, R7 ¢ P2 no s2a un atoma

de hidrégena, o

R4y RS REYRE PGy R7 0 R7y R, junto c

quz cada uno de sllos

asta unido, forman un anillo de § a

[a]

n los atomos del anillo a los

miemhbros
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seleccionado entre 2l grupo d= 2,3-dihidrob=nzo[1,4)dioving; 3,4-dihidro-2H-
benzo[1,4]loxazina; 1,2,3,d-tetrahidroquino»aling;  benze[1,3)dioxol;  3,4-
dihidro-ZH-benzo[1,4)tiazina y 2,2,4,5-tztrahidro-1H-bwznzo[lb][1,4]diazepina,
donde 2l anillo esta sin sustituir o mono- o disustituido independisntemente
5 con -alquilo (C-Cy), -cicloalquilo (2:-Cg), OH, -O-alquilo (C4-Ce) 0 -O-
cicloalquilo (Cs-Ce), donde algunos o todos los atomos de hidrégeno en el
alquilo o cicloalquilo pusden reemplazarse por fldor,
cada uno de P21 y RIZ as indepandisntementz un atomo de hidrégena, -alquilo
(C4-Cg), -cicloalquila (Cs-Cg), -alquileno (Co-Ca)-arilo (Ce-Cia), -alquilzno (Co-
10 Ci)-Het (Cy-Cy5), -SOCH; v -SO-CF;, donde algunos o todos los atomos de
hidrégenn &n &l alquilo, aljuileno o cicloalquile pusden reemplazarsa por
flbor, o
RZ1 y RZZ en los fragmentos "N(RZ1)-R2Z" y "N(R21)-C(O)-RI2" repraszntan un

anillo dz & a & miembros seleccionado entre <l grupoe de azetidinilo,

15 pirrolidinile,  piperidinilo, piperazinilo, azepinilo, morfolinilo,  tiomorfolinilo,
pirralidina-2, 5-dionila, pipezridina-2, 6-dionilo, piperazina-2,6-dionilo,

morfolina-2,5-dionilo, pirrolidin-2-onilo, piperidin-2-onile, piperazin-Z-onilo y
morfalin-2-cnilo, donds 2l anille estd sin sustituir © mono- o disustituido
independientements con -alquilo (C4-Cy), ~cicloalquily (C-Cg), OH, -0-alquilo
20 (Ci-Cg) 0 -O-cicloalquilo (Cs-Cg), donde alguncs o todos los atomos de

hidrégena en el alquilo o cicloalquilo pueden reemplazarse por fldor,

4, Un compussto de 1a férmula | de acuerdo con las reivindicacionzs 1 3 3, &n
el que:

25 Q1, Q2 y Q3 son iguales y cada uno =s un atoma d= hidrdgeno,
R1, R2 y R3 son iguales o diferantes y cada uno &5 independizntementz
un Aatomo de hidrégeno, -alquilo (24-Cg), -O-alquile (C4-Cp), -O-cicloalquilo
(Cs-Ce), -alquilzno (Cp-Ci)-C(O)-R(F11)-R1Z, -alquilzna (Cg-Cy)-HN(R11)-R12,
halbgena, -O-alquilena (C-Cg)-0-alquila (Ch-Ce), -O-alquilznafznila (Ce-Cy) o

30 -O-alquilzna (Cy-Ce)-O-alquileno (C4-Cg)-O-aliguila (C4-Cs),
donde =l alquile o alquileno, en cada caso, astd sin sustituir o mona- o
disustituide con -O-alquilo (C4-Ce),
donde alyunos o todos los atomos d= hidrégsno en el aljuile o alquileno
pusden reemplazarse por fldor,

35 cen la condicidn de que al menas un R1, F2 o R3 no s=a un atomo de
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hidrégeno,

cada uno de R11 y R12 2s independisntzments un atomao d= hidrédgeno o -
alquilo (C4-Cg), 0

R11 y R12 en el fragmento "N(R11)-R12" s un anillo de & a & miembros
seleccionado  entre =l grupo  de  azetidinila,  pirrolidinilo,  piperidinilo,
piperazinila, azepinilo, imidazolilo, morfalinilo, tiomorfolinile, pirrolidina-2,5-
dionilo, piperidina-2,&-dionile, piperazina-2,6-dionile, maorfolina-3,5-dionilo,
pirrolidin-2-onilo, piperidin-Z-onila, piperazin-Z-onilo y morfolin-3-onilo,

R4, R RE R7 y R& son iguales o difersntes y cada uno zs
independisntemente

un atomo de hidrdgeno, -alquila (C4-Cg), OH, -O-alquilo (G4-Cg), haldgsno, -
SF;, -alquilena (Cg-Cu)-N(RZ1)-RZZ, -alquileno (C-Ci)-N(R21)-C(O)-RZ2, -
CFs, —alquileno (Co-Ce)-O-alquilenio (Ch-Cg)-O-alquila (Ch-Cg), -alquileno (Co-
Ce)-O-alquilzna  (C4-Cy)-cicloalguilc  (Cs-Cg) o -alquilzno  (Gp-Cg)-O-
alquilenafenilo (Co-Cg),

dondz sl alquilo o alquilzno, en cada caso, =3ta sin sustituir o monc- o
disustituido con -O-alquilo (C4-Cg),

con la condicidn de que al menos un R4, PS5, RE, R7 o RS no s2a un 4tomo
de hidrégena, o

RAyR5 R&EyRE RGoRT o R7y RS, junto con los atomas dzl anille a los
qus cada uno de ellos esta unido, forman un anilio de cineo a ocho
mismbros seleccionado entre 2l grupo dz 2,3-dihidrobenzo[1,4]dioxina; &,4-

dihidro-2H-benzo[1,4]-azina; 1,2,2,4-tetrahidro-quinoxaling;

-~

~benzo[1,3]diceol;  3,d-dihidre-2H-benzo[1,4]tiazina vy 2,3,4,5-tztrahidro-1H-

benzo[b][1,4]diaz=pina,

donde el anilla 2sta sin sustituir o mona- o disustituido con -alquilo (C4-Cy),
cada uno dz R21 y R22 es independizntemsnts un atomo de hidrdgeno o -
alguilo (C4-Cg), ©

R21 y RZZ =n el fragmanto "N(RZ1)-RIZ" reprezsentan un anillo de & a &
mi=mbros selsccionado entre =l grupo de azstidinilo, pirrolidinilo, piperidinito,
piperazinilo, azepinila, imidazolilo, morfolinilo, tiomorfolinile, pirrolidina-2,5-
dicnilo, piperidina-2,6-dionila,  piperazina-2,6-dionilo, morfolina-3,5-dionilo,

pirrolidin-2-onilo, piperidin-2-cnila, pipzrazin-2-onilo y morfolin-G-anilo.

Un compugsto ds la férmula | de acuerds con las reivindicacionas 1 a 4, en
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el que &l compussto de la férmula | 52 selzcciona entrz el grupo dz 2-(6-
cloro-3-imino-[1,2,4]triazolof4, 2-b]piridazin-2-il)- 1-(2, S-di-tzrc-butil-3-
hidroxifenil)etanana, 1-(3-tere-butil-d-metoxi-5-morfolin-4-ilfznil)-2-(3-imino-&-
isopropoyi-[1,2,4triazolo[4, 3-b]-piridazin-Z-il)stanona, 1-(G-tere-butil-4-
5 mztoxi-G-maorfolin-4-ilfznil)-2-(S-imino-G-metosi-[1,2,4)triazclo[4, 2-b)piridazin-
Z-il)=tanona, Z-(G-etoxi-A-imino-[1,2,4]triazolo[4, 2-blpiridazin-2-il)-1-(4-
matari-3-morfolin-d-il-S-trifluoro-metilfenil)ztanona,  N-[3-[2-(6-etori-S-imino-

[1,2,d]triazolo[H, 3-b]piridazin-2-iDacetil]-5-(pentafluorosulfanilfznil]-N-

metilacztamida, N-[2-[2-(€-=toi-S-imino-[1,2,4]triazola[4, 3-b]piridazin-2-
10 ihacetil]-5Z-(pentafluorosulfanilfenillacstamida, 1-(3-terc-butil-3-metoxi-&-

marfolin-d-ilfznil)-2~(G-etozxi-S-imino-[1,2,4]triazolo[4, 3-b]piridazin-2-
ibetanona,  1-(G-terc-butil-d-metoxi-S-morfolin-4-ilfenil)-2-(&-ciclopentiloxi-2-
imino-[1,2,d]riazolo[4, 2-b]piridazin-2-iDztanona,  1-(3-tzre-butil-4-metosi-5-

muorfolin-3-ilfznil)-2-(G-ciclobutori-3-imino-[1,2, Htriazolo[4, S-blpindazin-2-

15 iNetanona,  1-(3-terc-butil-d-metoxi-S-morfolin-d-ittenil}-2-(3-imino-6-fznoxi-
(1,2,4]triazolo[4, 3-b]piridazin-Z-il)ztanona, 2-(B-benciloyi-Z-imino-

[1,2,4)triazolof4,S-blpiridazin-2-il)-1-(3-terc-butil-4-matoxi-&-marfolin-4-

ilfznil)=tanona,  1-(3-tzre-butil-4-mstoxi-S-maorfolin-1-ilfznil)-2-(G-ciclohexiloxi-

2-imino-[1,2,4]triazolo[4, S-bpiridazin-2-ihetanona,  1-(E-tzro-butil-4-metori-5-
20 marfalin-4-ilfznil)-2-[3-imino-G-(2, 2, 2-trifluorostocd)-[1,2,irazolo[4,3-

blpiridazin-Z-illetanona,  1-(3-tera-butil-4-metosi-S-morfolin-a-ilfenil}-2-[E-(1-
etilpropa-i)-3-iminc-{1,2,4)triazolo[4, 3-b]piridazin-Z-illetanona, 1-(3-tzre-butil-

4-metaxi-S-marfolin-3-ilfznil)-2-(G-ciclopropilmetoxi-S-imino-

(1,2, Atriazolo[4,2-blpiridazin-2-ihztanona, Z-[6-(1-tilpropasi)-3-imino-
25 (1,2,4]triazolo[4, Z-b]piridazin-2-il}-1-[3-metilaming-5-
(pentafluorosulfanil)fenilletanona, 2-[B-(1-tilpropoxi)-3-imino-
[1,2,4]triazoda[4, 3-b]piridazin-2-il}-1-[G-metori-5-
(pentaflucrosulfanil)isniljstanona, 1-(G-terc-butil-S-sto<imetilfenil)-2-[3-(1-

etitpropo-i)-2-imino-[1,2,4)trizzolo[4, >-b]piridazin-Z-illztanona,  1-(3-tero-butil-
30 S-ciclopropilmstosi-metilfenil)-2-[3-(1-etilproposi)-2-imino-{1,2,4]triazolo[4, 3-
Llpiridazin-Z-illetanona,  1-(G-tero-butil-4, S-dieto-ifznil)-2-[E-(1-2tilpropeo:i)-3-
imino-[1,2,4triazolo[4, 2-b]piridazin-Z-illetanona, 1-(G-terc-butil-S-starifenil)-2-
[E-(1-gtilpropo:i)-S-imino-[1,2,triazclo[H, S-blpiridazin-2-illetanona, 1-(3-tere-
butil-&-propocimetifenil)-2-[E-(1-stilprapoyi)-S-iming-[1,2,4)triazolof4, 5-

35 blpiridazin-2-iljztanona,  1-(G-terc-butil-4, &-bis(ciclapropimstosi)fenil)-2-[0-(1-
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elilpropoi)-2-imino-[1,2 4]triazola[4, 3-b]piridazin-2-illetanona, 2-[E-(1-
etilproposi)-3-imino-[1,2,4]triazalo[4, E-blpirid azin-Z-il]-1-(&-metosi-5-
triflucromstilfenil)stanana, 1-(3-tzre-butil-S-metorifznil)-2-[G-( 1-2tilpropoxi)-3-
imino-[1,2,4)triazolo[4, 3-b]piridazin-Z-ill=tanona, 1-(S-terc-butil-5-
5 ciclopropilmetozifenil)-2-[6-(1-stilpropoyi)-3-imino-[1,2,4]tiazolo[4, 3-
blpiridazin-Z-illztanona, 1-(3-terc-butil-S-ciclabutil-mstoxifenil)-2-[6-(1-
etilpropoxi)-3-imina-[1,2,4)triazolof4, 2-blpiridazin-Z-illetancna, 1-(3-

banciloximetil-5-tzre-butitfznit)-2-[6-(1-lilpropoxi)-S-imino-[1, 2, 4]triazolof4,2-

blpiridazin-Z-illetancna, 1-(3-ciclo-herilmetori-4, 5-dimetorifenil)-2-[6-(1-
10 elilpropoxi)-G-imino-[1,2,4]triazola{d, S-bjpirdazin-2-il)stanona,  Z-(G-butei-3-

imino-[1,2,4}triazalof4, 3-b]piridazin-2-il)-1-(S-tere-butil-S-rastoxi-
mistilfenil)etanona, 1-(3-cloro-5-metoifenil)-2-[6-(1-etilpropoxi)-3-imino-
[1,24)triazolol4, 3-b]pirdazin-2-illztanona,  1-(&-terc-butil-4-mezlil-3,3-dihidro-
2H-benzof1,4]oxazin-6-il)-2-[G-(1-stilpropasi)-2-imino-[1,2,4]trazolo[4, 3-

15 blpiridazin-2-ilj=tanona, 1-(3-terz-butil-4-metoxi-S-morfalin-4-itfenil)-2-
imina-G-piperidin-1-il-[1,2,4}triazola[4, 3-b]piridazin-Z2-il)etanona, 1-(3-tzro-

butil-4-metosi-S-morfolin-d-ilfznil)-2-(-diztitaming-2-imino-[1,2,4triazolo[4,3-
bipiridazin-Z-il)etanona, Z-[E-(1-=tilpropoxi)-Z-imino-[ 1,2, 4]triazolo[4, 3-

bipiridazin-2-ill-1-(3-isopropil-&-metorifenil)etanona, 1-(G-ciclohexil-metoxi-5-

20 etoxifenil)-2-[B-(1-etilproposi)-S-imino-[1,2,4]iriazolo[4, 3-b]piridazin-2-
illetanona, 1-(3-broma-S-metorifenil)-2-[6-( 1-=tilpropoei)-3-imino-
[1,2,4]triazoiofd, 2-blpiridazin-Z-iljztanana, 1-[3-(Z, 2-dim=tilbutori)-&-

mitoxifenil]-2-[g-(1-stilpropoesi)-2-iming-[1,2,4)triazolo[4, 3-k]piridazin-2-

iletanona,  1-[3-(3,3-dimetilbutcei)-S-etosifznil]- 2-[5-(1-2lilpropaesi)-2-imino-

25 [1,2,4]triazcba[4, 3-b]piridazin-2-ifjstanona, 1-(S-ciclohexilmeto-i-5-
metaifenil)-2-[3-(1-stilproposi)-S-imino-[ 1,2, 4)triazolo[4, &-b]piridazin-2-
illetanona, 1-(S-bromo-4, 5-dimstoxifznil)-2-[6-(1-stilpropaxi)-2-imino-
[1,2,4triazola[d, S-blpindazin-2-ill=tanona, 2-(B-distitamino-Z-imino-
[1,2,4]triazalo[4, 3-blpiridazin-2-il)-1-[3-matoi-5-

30 (pentaflucrosulfanil)feniljztanona, 1-(3-terc-butil-4-metoxi-S-maorfalin-4-

ilfenil)-2-(E-iminc-G-morfolin-4-il-[1,2,4]triazolo[4, 2-b]piridazin-2-iztanona, 1-
(G-tzro-butil-d-metoxi-G-marfolin-3-ifenil)- 2-(G-cloroe-3-imino-2-mstil-
[1.2,4)riazolof4, &-b]piridazin-2-ihetanona, 1-(3-ters-butil-4-metoxi-5-morfolin-
A-ilfenil)-2-(E-imidazol-1-il-3-imino-[1,2,4)triazolo[4, 3-b]piridazin-C-iletanona,

1-(E-bromo-2,3-dimatcoifenil)-2-[€-(1-alilproposi)-s-imina-[1,2,4]triazalo[4, 3-

[&8)
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blpiridazin-Z-il]=tanona, 1-(3-tzre-butil-5-metorifenil)-2-{3-imino-6-[2-(2-

metavi-toxi)etoxil-[1,2,triazolo[4,3-blpiridazin-2-il=tanona,  1-(G-cloro-4,5-
dimetoxifenil)-2-[C-(1-atilpropoci)-3-imino-[1,2, 4]triazolo[4, S-b]piridazin-2-

iletanona, 1-(S-era-butil-4-metori-S-meorfolin-4-ifenil)-2-(G-distilamino-3-
imino-8-mestil-[1,2,4]iriacolo[4, 3-b]piridazin-2-il)etanona,  1-[S-lzre-butil-&-(2-
metarizto=i)znil]-2-[6-(1-2tilpropo:i)-3-imino-[1,2,4triazolo[4, 3-b]piridazin-2-
illetanona, 1-(A-terc-butil-5-matayifenil)-2-[2-imino-6-(2-metoxi-etosi)-
[1,2,d]triazolo[4,3-b]piridazin-2-illetanona,  1-(3-ters-bulil-5-meto-i-metilfenil)-

2-[E-imino-G-(Z-metorictoxi)-[1,2,Atriazolo[d, 3-b)piridazin-2-iljetanona,  2-[6-

(1-=tilproposi)-3-imino-[1,2,4]triazolo[4, 2-blpiridazin-2-il]- 1-[2-morfolin-4-il-&-
(pentaflucrosulfanil)fznill=tanona, 1-(3-ters-butil-4-metoxi-5-marfolin-4-

ilfznil)-2-(G-sloxi-2-imino-2-metil-[1,2,4]triazolof4, 3-b]piridazin-2-if)ztanona, 2-
[G-(1-etilpropori)-2-imina-S-metil-[ 1,2, 4]triazoba[4,3-b]piridazin-2-il}- 1-(&-

mztori-2-pentafluorasulfanilfeniztanona, 1-(3-tero-butil-4-metori-S-morfolin-
JA-ilfznil)-2-(G-cloro-G-imino-{1,2,d}triazola[4, 3-b)-piridazin-Z-iztanona,  1-[3-

tero-butil-5-(2-metovietosi-metil)fenil]-2-[6-(1-atlproposi)-2-imino-

[1,2,d4]triazclo[4,3-b]piridazin-2-il]=tanaona, 2-[E-(1-atilpropo=i)-2-imino-
(1,2 4triazolo[4, 3-b]piridazin-2-il}-1-[E-(Z-metovieta)-5-
(pentaflusrosulfanil)fenilletanona, 2-(G-etoxi-3-imino-S-metil-

[1,2,Htriazole[d, 3-bpiridazin-2-il)-1-[3-metoxi-5-(pentaflucrosulfaril)
fenilletanona,  2-[A-(1-2tilpropasi)-G-iminc-[1,2,4)triazola[4, 3-b]piridazin-2-il)-
1-[3-(S-meatoxipropoxi)-5-(pentaflluoresulfanil)fznillstanona, N,N-dietil-2-[2-(3-
terc-butil-4-metosi-S-morfolin-4-ilfznil)-2-oxoelil]-G-cloro-2-iminc-2, 3-dihidro-
[1,2,4]triazolo[4, 2-b]pindazina-2-carbozamida, N H-distil-A-clore-3-iming-2-

I [3-metori-E-(pentafluorosulfanilfenil]-2-oxoetil) -2, 3-dihidro-

[1,2,4]triazclo[4,3-b]piridacina-G-carboramida, Z-(B-etil-2-imino-
[1,2,4)triazclofd, 2-b]piridazin-2-il)-1-[S-metoei-5-
(p=ntafllucrosulfanit)fenil}slanona, 1-(3-terc-butil-4-metoxi-S-morfolin-4-

ilfznil)-2-(6-=til-3-imino-[1,2,4]triazolofd, 3-blpiridazin-Z-ietanona,  1-[3-tere-
butil-&-(S-metoxipropoxi)fenill-2-[6-(1-stilpropo=i)-3-inino-G-metil-
[1,2,triazolo[4, 2-b]piridazin-Z2-il]=tanona, 1-[Z-tere-butil-5-(2-
metoristosi)fenil]-2-[6-(1-=tilpropaei)-2-imina-S-metil-[1,2,4]triazola[4, 5-
klpiridazin-Z-ilfztanona, 1-(3-terc-butil-S-ciclopropilmeatosi-fenil)-2-[6-(1-
etilpropari)-S-imino-&-metil-{ 1,2, 4]triazolo[4,3-bipindacin-Z-illstanona,  1-(3-

terc-butil-S-metaxifenil)-2-[6-(1-ztilproposi)-2-iming-2-metil-[1,2,4)triazola[4, 2-
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blpiridazin-Z-il]etanona, 1-[E-tzro-butil-E-(E-mztasipropo-ifenil]-2-[6-(1-
elilproposi)-G-imino-7-metil-[1,2,4]triazolo[4, S-bpiridazin-Z-iljetanona,  2-(6-
cloro-2-imino-7,5-dimstil-[1,2,4]triazolo[4, 3-b]piridazin-2-il)- 1-[S-metoxi-&-
(pentafluorosulfanil)fenillztanona, 1-(3-tere-butil-4-metoxi-5-morfolin-4-
ilfznil)-2-(6-cloro-3-imino-7,8-dimetil-[1,2,4]triazolo[4, S-blpiridazin-2-
iztanona,  N,N-dietil-6-cloro-3-imino-2-{2-[3-melo-i-5-(pentaflluorosulfanil)-
fenil]-2-oxostil}-2, 2-dihidro-[1,2,4)triazolo[4, 3-blpiridazina-7-carboramida,

N, MN-diztil-2-[2-(5-tero-butil-4-metoxi-S&-morfolin-d-ilfenil)-2-oxoetil]-3-clora-3-
imino-2, &-dihidro-[1,2,4]triazolo[4, 3-b]piridazina-7-carbc-amida, 1-[-tere-
butil-5-(3-metoxipropod)fenil]-2-(6-etoxi-3-imine-7-metil-[1,2,d]triazola {4, 5-
L]piridazin-2-il)ztanona 0 1-[E-terc-butil-S-(Z-metoriston)lznil]-2-[6-(1-

stilpropo:d)-3-imina-7-matil-[1,2,4]triazolo[4, 2-blpiridazin-2-iljstanona.

Un medicamanto, caracterizado por un contenido eficaz de al menos un
compussto de farmula | de acuerds son una o mas de las reivindicasiones 1
a & junto con un vehiculo, aditiva y/u otros ingredientss activos y excipientes

farmacéuticamsnte adecuados y fisioldgicamentz: compatibles.

El uso del compussto de la férmula | de acuerdo con una o mas de las
reivindicacionzs 1 a & para uzo =n un méatodo para la profilasis, prevencién
szcundaria y tratamisnto de todos 1os trastornos asociados con trombosis

embolia, hipzrooagulabilidad, cambios fibréticos o trastormios inflamatorios.

El uso dz acusrdd con la reivindicacidn 7 que s& aplica a infarto de
miccardio, angina de pacha y otras formas d2 sindrome coronario agudo,
apoplejia, trastornos vasculares periféricos, trombosis de venas profundas,
embwolia pulmonar acontzcimisntos embdlicos o trombdticos provocados por
arritmias  cardiacas, acontzcimientes  cardiovasculares  tales  como
reestenosis  despuss  de  una  revascularizacidn  y  angioplastia  y
procedimizntos similares tales coma implantss Az endopritzcis vasoulares y
operaciones de derivacidn vascular, o la reduccidén del rizsgo Jd= trambosis
despugs de  procedimientos  quirdrgicos  tales como  operacionss  de
articulacionzs de rodilla y de cadera, o procedimientos que condusen al
contacts de la sangre con suparficies extrafas, tal como para pacisntes de

dialisis y pacientzs qus tienzn catéleres permanentss o coagulacion:



10

15

20

GCO 3'0

- 245 -

intravazcular disesminada, sepsis y otras acontzcimisntos intravascular

U‘J

acompafados d= inflamacidn, atzrosclerosis, diabetes y el sindrome
metabdlico y sus secuelas, crecimisnto tumoral y metastasis tumoral,
trastornos inflamatorios y degeneratives de las articulaciones tales como
artritis reumaltoide y arirosis, alteraciones Jdel cistema hemostatico tales
como depdsitos de fibrina, cambios fibrdticos del pulmén, tales como
enfermedad  pulmonar obstructiva  crénica, sindrome  de  insuficiencia
respiratoria del adulto o despdsitos de2 fibrina 2n el oo después de
operacionss oculares o pravencidn y/o tratamiento de la formacidn de

cicatrices.

9. Un procedimisnto para preparar el compuesto de la férmula |, Jd=2 acusrdo
Con una o mas d= las reivindicacionss 1 a &, qus comprends=
a) hacsr reaccionar un compuesto de la férmula
Q3 Q2 R4 R5
w re (Il
O
R8 R7
en la quz cada uno Jdz R4 a RS, Q2 y Q3 =5 como se ha definido 2n la
farmula | y W =s cloruro, bromura, mesilato o tosilate con un compussto de
la férmula I
H_Q1
R1 ‘/N\N/%g
N 1)
R2 N
R3
en la qus cada uno de R1, RZ, F& y Q1 ¢ como 22 ha definido en la
férmula 1, con o sin la adicién d= una base, en un disclvente para dar un
compuesta de la farmula |, o
b) hacer reaccionar un compussta de la férmula Vil
NH
RI. N Mz R4 g ST
. L\é” C = e — [
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en la qua cada uno de R1, R2, R3, R4, RE, RE, R7, R2, 01, Q2 y QF es
como 3 ha definido en la férmula | con un compussto Q-W’ 2n el qus W’ es
cloruro, bromuro, mesilato, tosilato, metilsulfato o un grupo  saliente
adecuado similar, con o sin a3 adicién de una base, para dar un compussto
delafaormulal, o
) aistar el compussto de la férmula | preparado por 2l m&todo a) o b)
en forma libre o liberarlo de sales fisicldgicaments incompatibles o, &n al
so de que haya pressncia Je grupos &cidos o basicos, convertirlo en sales
fisioldgicaments compatibles, ©
d) separar un compuesto de 1a farmula | preparado por 2l matodo a) o
b), o un precursor adecuado dz la fdrmula | que, debids a su estructura
quimica, s= da en formas enantioméricas o diastereoméricas, en los
enantibmeros o diazteredmeros puros por formacidn de sal con Acidos o
hazss enantiomaricamante puras, cromatografia sobre fases estacionarias
quiralez o derivatizacidon por madio de compuestos enantioméricamente
purcs quiralzs talzs como aminoisidos, separacidn de los diasteredmeras

obtznidos de esa mansra y climinacian de los grupos auriliarss quirales.
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Resumen

TRIAZOLOPIRIDAZINAS COMO INHIEIDORES DE PAR1, SU PREPARACION Y
5 USO COMO MEDICAMENTOS

La invencidn se refiere a compuestos de férmula (1)
/Q1
/ Q2 R4 pR5

I Q3
. k\ / o 0

R8 R7
con actividad antitrombatica, que inhiben especialments sl receplor 1 activado por

10 proteasa, a métodos para su preparacion y a su uzd como medicamentos.
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Indicacién que se solicita disefio industrial

Datos de identificacion del solicitante o de la persona gque presenta la salicitud

Representacion grafica y fotagrafica del Disefio Industrial o muestra del matznal que incorpora
el disefio

Comprobante de payo de las tasas establacidas

I

Completa [ ] ' Incompleta [::]

ESQUEMA DE TRAZADO 1 (Art. 92 Decision 486/00)

Indicacion que se salicita un esquema de trazado
Diatos de identificacion del solicitante o de la persona que presenta la solicitud
Represemacion grafica de un esquema da trazado

1l

Comprobante de pago de las tasas establzcidas

P o

Completa [ | Incomplsta :’



